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OPERATORS SAFETY SUMMARY 
The general safety information i n  this part of the summary is for both operat ing and servicing personnel. Specific 
warn ings and cautions wil l be foun d  throughout the manual where they apply, but may not appear in th is su mmary. 

TERMS 

IN THIS MANUAL 

CAUTION statements identify conditions or practices 
that could result in damage to the equipment or other 
property. 

WARNING statements identify conditions or practices 
that cou ld  resu lt in personal injury or loss of l ife. 

AS MARKED ON EQUIPMENT 

CAUTION ind icates a personal i njury hazard not 
immed iately accessi ble as one reads the marking,  or a 
hazard to property including the equipment itself. 

DANGER ind icates a personal injury hazard immed iately 
accessible as one reads the marking.  

SYMBOLS 

IN THIS MANUAL 

($) Static-Sensitive Devices 

A Th is sym bol  i n d icates w here a p p l i ca b l e  
L...::..:l. cautionary or other i nformation is to be found. 

AS MARKED ON EQUIPM ENT 

f DANGER-High voltage. 

@ Protective ground (earth) termi nal. 

& ATTENTION-Refer to manual. 

WARNINGS 

POWER SOURCE 

This product is i ntended to operate from a power source 
that wi l l  not apply more than 250 volts rms between the 
supply conductors or between either supply conductor 
and ground. A protective ground connection, by way of 
the ground ing  conductor in the power cord is ess.ential 
for safe operation. 

GROUNDING THE PRODUCT 

This product is g rounded through the ground ing 
conductor of  the mainframe power cord. To avoid 
electrical shock, plug the mainframe power cord i nto a 
properly wired receptacle before connecting to the 
product i nput or output terminals. A protective-grou nd 
connection by way of the grounding conductor i n  the 
mainframe power cord is essential for safe operation. 

DANGER ARISING FROM LOSS OF GROUND 

Upon loss of the protective-grou n d  connect ion,  a l l  
access i ble conductive parts ( inc luding knobs and 
controls that may appear to be insulati ng). can render 
an electric shock. 

DO NOT OPERATE IN EXPLOSIVE 
ATMOSPHERES 

To avoid explosion, do not operate this product in an 
atmosphere of explosive gasses. 

DO NOT REMOVE COVERS OR PANELS 

To avoid personal injury,  do not remove the product 
covers or panels. Do not operate the product without the 
covers and panels properly i nstalled. 

DO NOT OPERATE WITHOUT COVERS 

To avoid personal injury, do not operate this product 
without covers or panels installed. 
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4593-3 

7904A FEATURES 
The TEKTRONIX 7904A Osci l loscope is a solid-state, h igh performance (500 MHz vertical bandwidth) instrument designed for general 
purpose applications. 

The 7904A accepts four 7000-series plug-in units to form a highly flexible oscilloscope system. The left pair of plug-in com partments are 
for vertical deflection and the right pair of plug-in compartments are for horizontal deflection. Electronic switching between each 
deflection system allows dual-trace vertical and dual-sweep horizontal displays. 

The 7904A features include an 8 em " 10 em crt display area with a crt readout display of alphanumeric characters from the associated 
plug-in units. The readout display includes deflection factor, sweep rate, and other encoded parameters. 

The above delayed-sweep display was obtained using a 7B92A Dual Time Base. An 1 1  megahertz sine-wave signal was applied 
simu ltaneously to the 7A29 I nput and to the 7 D 1 5  Freq In connectors. The input frequency is monitored and continuously updated on the 
7904A crt readout display. The 7A26 Dual Trace Amplifier provides additional vertical display capabilities when selected. 

viii 



Section 1-7904A 

GENERAL INFORMATION 
This section is the fi rst place to look for information on you r 7904A Osc i l loscope. Fi rst we describe the features of the 
7904A and the basic content of the i nstruction manual.  Next we describe i nstal lation,  power sou rce and power cord 
requ i rements, operating tem peratu re considerations, i nstrument repai r services, and packag ing for shipment 
i nstructions. We also include the electrical, environmental, and physical specification of the 7904A, l ist compat ib i l ity 
i nformation for plug-in un its, and provide a l ist of standard and recommended accessories. 

TECHNICAL MANUALS 

An instruction manual is  sh ipped as a standard 
accessory to the 7904A Oscil loscope. 

INSTRUCTION MANUAL 

The 7904A Instruction Manual contains the i nformation 
necessary to operate and service your instrument. The 
content of the instruction manual is descri bed as 
fol lows: 

Section 1 -General I nformation contains instrument 
description,  electrical specifications, envi ronmental 
characteristics, standard and optional accessories, 
instal lat ion, and packaging for shipment instructions. 

Sect i o n  2 - 0 p e rat i n g  I n s t r u c t i o n s  c o n ta i n s  
information relative to operat ing and checking the 
inst rument operation. 

I WARNING I 
THE FOLLOWING SERVICING INSTRUC
TIONS A RE FOR USE BY QUA LIFIED 
PERSONNEL ONLY. TO A VOID PERSONA L 
I NJU R Y, D O  N O T P E R F O R M  A N Y 
S E R V I C I N G  O T H E R  T H A N T H A T 
CONTAINED IN OPERA TING INSTRUC
TIONS UNLESS YOU A RE QUALIFIED TO 
DO SO. REFER TO OPERA TORS A ND 
SERVICING SAFE TY SUMMARIES PRIOR 
TO PERFORMING ANY SERVICE. 

Section 3-Theory of Operation contai ns basic and 
general c ircuit analysis that may be usefu l for 
servicing or operating the i nstrument. 

Sect ion 4-Mai ntenance descr i bes rou t ine and 
corrective maintenance procedures with detailed 
instructions for replacing assembl ies, su bassembl ies, 
and i ndividual components. 

Sect ion  5-Checks a n d  Adj ustment  c o n t a i n s  
p rocedures t o  check the electrical characteristics of 

the i nstru ment. Procedu res are also provided for 
adj ustment of the i nstrument to meet specifications. 

Section 6-l nstrument Options contains a description 
of avai lable options and locations of incorporated 
in formation for those options. 

Section ?-Replaceable Electrical Parts contains 
i nformation necessary to order replaceable parts and 
assembl ies related to the electrical functions of the 
i nstrument. 

Section 8-Diag rams and C i rcu it Board I l lustrat ions 
includes detai led c i rcu it schematics, locations of 
assembled boards with in the i nstrument, voltage and 
waveform information,  circuit board component 
locators, and locations of adj ustments to aid i n  
performing the Checks a n d  Adjustment section of 
th is manual . 

Section 9-Replaceable Mechanical Parts inc ludes 
i n f o r m at i o n  n e cessary to o r d e r  rep l ac e a b l e  
mechanical parts and shows exploded drawings 
which identify assembl ies. 

INSTALLATION 

INITIAL INSPECTION 

This i nstru ment was inspected both mechan ical ly and 
electrically before shi pment. I t  should be free of mars or 
s c ra t c h e s  a n d  meet or e x c e e d  a l l  e l e c t r i c a l  
specificat ions. To confirm this,  i nspect t h e  instrument 
for physical damage i ncu rred i n  transit and test the 
electrical performance by fol lowing the Operat ing 
C h ec k o u t  P r o c e d u re in Sect i o n  2 ,  O pe rat i n g  
I nstruct ions .  Verify Performance Req u i rements by 
referring a qual if ied service person to the serv ic ing 
sections of the I nstruction Manual.  If  there is damage or 
deficiency, contact your local Tektron ix Field Office or  
representative. 

POWER SOURCE INFORMATION 

This  i nstrument can be operated from either a 1 1 5-volt 
or 230-volt nominal supply source, 48 to 440 hertz. The 
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General I nformation-7904A 

l i ne  fuse remains the same for both 1 1 5-volt and 230-volt 
operation. 

Operating Voltage 

The L I N E  VOLTAGE SELECTOR switch ( located on the 
rear of the 7904A Osci l loscope mai nframe) al lows 
selection of 1 1 5-volt or 230-volt nominal l i ne voltage 
operat ion.  To select the correct nominal l ine  voltage, 
f irst change the power cord and plug to match the 
power-source receptacle ( if necessary) .  Then, use a 
smal l  screwdr iver to m ove the L I N E  VOLTAG E 
SELECTOR switch to the desired range. 

� 
To prevent damage to the instrument, always 
check the settings of the LINE VOL TA GE 
SELECTOR switch located on the rear panel 
of the 7904A Oscilloscope mainframe before 
connecting the instrument to the line-voltage 
source. 

Power Cord Information 

A power cord with the appropriate plug configuration is 
suppl ied with each i nstrument. For your conven ience 
the color-cod ing of the power cord conductors is  g iven 
in Table 1 - 1 .  A lso, should you requ i re a power-cord plug 
other than that suppl ied ,  refer to the Power-Cord and 
Plug Identif ication Table 1 -2. 

TABLE 1-1 
Power-Cord Color Conductor Identification 

Alternate 
Conductor Color Color 

Ungrounded (Line) Brown Black 

Grounded (Neutral) Light Blue White 

Grounded G reen/Yellow G reen/Yel low 
(Protective Ground) 

TABLE 1-2 
Power-Cord and Plug I dentification Information 

Plug Nominal Reference 

Configuration 
Usage 

Line-Voltage (AC) Standards 
Option # 

� North American 
1 20V/15A 

/' 

g Universal Euro 
220V/16A 

~ UK 
240V/13A 

ff/ Australian 
240V/ 1 0A 

9 North American 
240V/15A 

w 
Switzerland 
220V/10A 

1 ANSI-American National Standards Institute 
2NEMA-National Electrical Manufacturer's Association 
31EC-International Electrotechnical Commission 
4CEE-International Commission on Rules for the Approval of 

Electrical Equipment 

1 -2 

1 ANSI C73. 11 
120 v 2NEMA 5-15-P STANDARD 

3IEC 83 

240 v 4CEE (7), I I. IV, VI I  
31EC 83 

240 v 
5BS 1363 
31EC 83 

240 v 6AS C112 

'ANSI C73.20 
240 v 2NEMA 6- 1 5-P 

3IEC 83 

220 V 7SEV 

5BS-British Standards Institution 
"AS-Standards Association of Australia 
7SEV-Schweizevischer Elektrotechischer Verein 

A1 

A2 

A3 

A4 

A5 



WARNING I 
This instrument operates from a single
phase power source, and has a detachable 
three-wire power cord with a two-pole, three
terminal grounding-type plug. The voltage to 
ground (earth) from either pole of the power 
source must not exceed the maximum rated 
operating voltage, 250 volts. 

Before making connection to the power 
source, determine that the instrument is 
adjusted to match the voltage of the power 
source, and has a suitable plug (two-pole, 
three-terminal, grounding type). 

This instrument is safety class 1 equipment 
(lEG* designation). All accessible conductive 
parts are directly connected through the 
grounding conductor of the power cord to 
the grounding contact of the power plug. 
Therefore, the power plug must only be 
inserted in a mating receptacle with a 

grounding contact. Do not defeat the 
grounding connection. Any interruption of 
the grounding connection can create an 
electric shock hazard. 

For electric shock protection, the grounding 
connection must be made before making 
connection to the instrument Input or output 
terminals. 

*International Electrotechnlcal Commission. 

OPERATING TEMPERATURE 

The 7904A can be operated where the ambient air 
temperature is between 0° and +50° C and can be stored 
in ambient temperatures from -55° to +75° C. After 
storage at temperatures outside the operat ing l im its, 
a l low the chassis temperature to reach a safe operati ng 
l imit before applying power. 

The 7904A is cooled by air d rawn in through  holes in the 
top, side, and bottom panels and blown out through the 
fan exhaust. To ensure proper cool ing of the i nstru ment, 
maintain the clearance provided by the feet on the 
bottom and al low at least 2 i nches clearance (more if 
possi ble) at the top, sides, and rear of the i nstrument. 

General I nformatlon-7904A 

OPERATING POSITION 

A bai l-type stand, mounted on the bottom of the 
instrument, permits the i nstrument to be t i lted u p  about 
1 0° for more convenient crt view ing .  

PACKAGING FOR SHIPMENT 

If th is i nstrument is to be sh ipped for long d istances by 
commercial transportat ion,  it is recommended that the 
i nstrument be packaged in the orig inal manner. The 
carton and packag ing material in which your i nstrument 
was shipped should be saved and used for th is  pu rpose. 

Also, if th is i nstru ment is to be sh ipped to a Tektronix 
Service Center for service or repair, attach a tag to the 
i nstrument showing the fol lowing :  Owner of the 
i nstrument (with address) ,  the name of a person at your 
f irm who can be contacted, complete i nstrument type 
and serial number, and a description of the service 
requ i red. 

If the orig inal packag ing is unfit for use or not avai lab le, 
package the i nstrument as fol lows: 

1 .  Obtain a corrugated card board sh ipp ing carton w ith 
a 375 pound test strength and having inside 
d i mensions at least s ix  i nches greater than the 
instrument d imensions. 

2. S u r ro u n d  t h e  i n s t r u m e n t  w i t h  a n t i s t at i c  
polyethylene sheet ing or equivalent to protect the 
f in ish of the i nstrument. 

3. Cushion the i nstrument on al l  sides by t ightly 
pack ing dunnage or urethane foam between the 
carton and the i nstrument, al lowing three i nches on 
each s ide. 

4. Seal the carton with sh ipp ing tape or with an 
i ndustrial stapler. 

5 .  Mark the add ress of the Tektronix Service Center 
and your return address on the carton in one or 
more prominent locations.  

1-3 
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SPECIFICATION 
The electrical characteristics l isted i n  Table 1 -3 apply when the fol lowing conditions are met: ( 1 )  Adjustment of the 
instrument must have taken p lace at an ambient temperature between +20° and +30° C,  (2) the i nstrument m ust be 
allowed a 20-minute warm-up period, (3) all specifications are val id at an ambient temperature of 0° to +50° C,  un less 
otherwise stated,  (4) the instrument must be in an environment that meets the l im its described i n  Table 1 -4. 

Any appl icable conditions not l isted above are expressly stated as part of that characterist ic .  Envi ronmental 
characteristics are l isted in Table 1 -4 and Physical characteristics are l isted in Table 1 -5. 

Characteristics 

Deflection Factor 

Difference Between Vertical 
Compartments 

Low-Frequency Linearity 

Frequency Response 

With 7A29 Amplifier Unit 

Step Response 

Rise time (10 to 90%) with 7A29 
Ampl ifier Unit 

Isolation Between Vertical Compartments 
(8 Div Signal) 

LEFT, R IGHT, AL T Modes 

Delay L ine 

Difference in Signal Delay Between 
Vertical Compartments 

Vertical Display Modes 

LEFT 

ALT 

ADD 

CHOP 

R IGHT 

1-4 

TABLE 1-3 
Electrical Characteristics 

Performance Requirements 

VERTICAL SYSTEM 

Compatible with a l l  7000-Series plug-in units. (See Table 1 -7. ) 

1 %  or less. 

0. 1 div or less compression or expansion of a center-screen 2 div. signal positioned 
anywhere vertically within the graticule area. 

Varies with p lug-in unit selected. See 7904A Osci l loscope Vertical System 
Specification, Table 1-7. 

3 d B  down at 500 MHz. 

700 ps or less. 

At least 1 60:1 from de to 1 00 MHz and at least 80:1 from 1 00 MHz to 500 MHz. 

Permits viewing the leading edge of triggering signal. 

1 00 ps or less. 

Selected by front-panel VERTICAL MODE Switch. 

Left Vertical un it displayed. 

Display alternates between Left and R ight Vertical units at rate determined by 
Horizontal plug-in unit(s) .  

Display is algebraic sum of  Left and Right Vertical units. 

Display chops between Left and Right Vertical units asynchronously to Horizontal 
plug-in unit(s}. 

Right Vertical u nit displayed. 



Characteristics 

Vertical Display Modes (cont) 

SLAVED ALT 

VERTICAL TRACE SEPARATION (B) 

A and B TRIGGER SOURCE 

VERT MODE 

LEFT 

R IGHT 

Deflection Factor 

Gain Differences Between Horizontal 
Compartments 

DC Linearity 

Fastest Calibrated Sweep Rate 

Horizontal Display Modes 

General lnformatlon-7904A 

TABLE 1 -3 (CONT) 
Electrical Characteristics 

Performance Requirements 

VERTICAL SYSTEM (CONT) 

Slaved Alt operation occurs if: ( 1 )  VERT MODE switch is set to AL T, 
(2) HORIZ MODE switch is set to AL T or CHOP, 
(3) Time-base un it is installed in  each Horizontal compartment, and 
(4) Time-base unit i nstal led in  A HOR IZ compartment operates in slaved mode. 

When in slaved alt operation the display alternates between :  ( 1 )  the trace produced 
by the LEFT VERT u nit displayed at the sweep rate of B time-base unit and 
(2) the trace produced by the RIGHT VERT un it displayed at the sweep rate of the 
A time-base unit. 

N OTE 

The VERT TRA CE SEP (B) control is inoperative in slaved alternate mode 

Positions "B" trace at least 4 div. above and below "A" trace, when 7904A operates 
in AL T or CHOP horizontal modes. See note above concerning slaved alternate 
VERT MODE. 

TRIGGERING 

Selected b y  front-panel switches. Lights behind the pushbuttons are i l luminated 
to indicate the trigger source. 

The trigger source is controlled by the Vert Display Mode selection. The source is 
shown by the i l lumination of the LEFT and RIGHT trigger source buttons. The 
source follows (is same as) the Vert Display with the following two exceptions: 

VERT MODE TRIGGER SOURCE 

CHOP LEFT 

RIGHT for A TRIG 
SLAVED ALTERNATE 

LEFT for B TRIG 

See Vertical Display Modes, under VERTICAL SYSTEM in this table, for slaved 
alternate operation. 

Trigger source: LEFT vertical un it. LEFT trigger source button i l luminated. 

Trigger source: RIGHT vertical unit. R IGHT trigger source button i l lum inated. 

HORIZONTAL SYSTEM 

Compatible with all 70QO-Series plug-in units. (See Plug-In Incompatibil ities in 
Table 1 -6. ) 

1 %  or less. 

0.05 division or less error at each graticule l ine after adjusting for no error at the 
second and tenth graticule l ines. 

500 ps/division. 

A: A horizontal unit only. 
AL T: Dual-sweep, alternates between horizontal units. 
CHOP: Dual-sweep, chops between horizontal un its. 
B: B horizontal un it on ly. 

1-5 
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Characteristics 

Phase Shift Between Vertical and 
Horizontal Systems 

With Option 2 

Wave Shape 

Polarity 

Output Voltage 

Into �100 kO 

Into 50 0 

Output Current 

Amplitude Accuracy (P-P Voltage) 

Repetition Rate 

Duty Cycle 

Rise Time and Fal l Time 

+ SAWTOOTH 

Source 

Polarity 

Output Voltage 

Rate of Rise 

I nto 50 0 

I nto 1 M O  

+ GATE 

Source 

Polarity 

Output Voltage 

I nto 50 0 

I nto 1 MO 

1 -6 

TABLE 1·3 (CONT) 
Electrical Characteristics 

Perfonnance Requirements 

HORIZONTAL SYSTEM (CONT) 

2°  or less from de  to at least 35 kHz. 

2° or less from de to 1 MHz. 

CALI BRATOR 

Square wave. 

Positive-going with base l ine at 0 Volt. 

(Selected by front-panel CALIBRATOR switch.) 

40 mV, 0.4 V, 4 V. 

4 mV, 40 mV, 0.4 V. 

40 rnA available through CAL IBRATOR output with optional bnc-to-current-loop 
adapter. CAL IBRATOR switch must be set to 4 V for cal ibrated output. 

Within 1 %. 

1 kHz within  0.25%. 

49.8% to 50.2%. 

500 ns or less into 100 pF or less. 

SIGNAL OUTPUTS 

Selected by front-panel switch.  
A: A HORIZ time-base unit. 
B: 8 HORIZ time-base unit.  

Positive-going with basel ine at 0 V ,  within 1 V into 1 MO. 

50 mV/unit of t ime selected by time-base unit time/div switch, within  1 5%. 
1 00 ns/div maximum sweep rate. 

1 V /unit of time selected by time-base unit time/div switch,  withi n  1 0%. 
1 ps/div maximum sweep rate. 

Selected by front-panel switch. 
A: A Gate, derived from A HORIZ time-base unit main gate. 
B: 8 Gate, derived from 8 HORIZ time-base unit main gate. 

Positive-going with baseline at 0 V, within 1 .0 V into 1 M O. 

0.5 V with in 10%. 

10 V with in 1 0% (up to 1 ps/div sweep rate). 



Characteristics 

+ GATE (cont) 

Rise Time into 500 

Fal l  Time into 500 

SIG OUT 

Source 

Output Voltage 

Into 50 0 

I nto 1 Mn 

Bandwidth into 500 

DC Centering 

Readout Modes 

Free-Run (Not Labeled on Front-Panel) 

PULSED 

Pulsed Source 

Graticule 

Type 

Area 

Standard Instrument and Option 78 

Option 4, Option 1 3  

Phosphor 

Standard, Option 4 

Option 78, Option 1 3  

Beamfinder 

Geometry 

General lnformation-7904A 

TABLE 1·3 (CONT) 
Electrical Characteristics 

Performance Requirements 

SIGNAL OUTPUTS (CONT) 

5 ns or less. 

1 5  ns or less. 

Selected by B TRIGGER SOURCE switch. 

Same as B TRI GGER SOURCE. 

25 mV/div of vertical deflection with in 25%. 

0.5V/div of vertical defection, within 25% (maximum output: ± 2 V). 

Varies with vertical plug-in selected. See 7904A Osci l loscope Vertical System 
Specification in Table 1 -7. 

0 V with in 1 V, i nto 1 M O. 

READOUT DISPLAY 

I nternal switch on Readout Board must be in Free-Run position. 

Continuously displayed (READOUT control not in PULSED posit ion).  

Single-shot operation. 

Selected by front-panel switches. 
+ GATE: Triggered by the trai l ing edge of the + GATE selected by the front-panel 
switch. 
EXT: Controlled through rear-panel remote control connector. 
MAN: Manual trigger, i ndependent of other pu lse sources. 

D ISPLAY 

I nternal, i l luminated with variable edge l ighting. 

Eight d ivisions vertical by ten d ivisions horizontal. Each division equals 
one centimeter. 

Eight divisions vertical by ten d ivisions horizontal. Each division equals 
0.5 centimeter. 

P31 . 

P1 1 .  

Limits display within graticule area when actuated. 

Within 0. 1 d ivision; checked over entire 8 x 10 division graticule area. 

1 -7 
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Characteristics 

CRT Characteristics 

Minimum Photographic Writing Speed 
(with-out fi lm fogging) 

Standard crt 

Option 4 

Option 1 3  

Option 78 

Exposure Defects 

TABLE 1-3 (CONT) 
Electrical Characteristics 

Performance Requirements 

D ISPLAY (CONT) 

TEST CONDITIONS: TEKTRON IX C-51 camera with lens set at f/1 .2; 1 :0.5 
Object-to-Image Ratio. Polaroid 20,000 ASA fi lm. 

Phosphor Writing Speed 

P31 Approx. 1 .25 cm/ns 

P31 Approx. 2 cm/ns 

P1 1 4 cm/ns 

P1 1 2.5" cm/ns 

With Intensity and Graticule I l lumination controls fully counterclockwise, open the 
camera shutter for 5 minutes. Resulti ng print must be completely black. 

REMOTE CONNECTO RS AND SWITCHES 

CONTROL ILLUMI NATION High,  medium, and off. Th ree-position switch located on rear panel of power supply. 

CAMERA POWER Three contact connector compatible with Tektronix C-50 series cameras. 

Bottom Pin Ground. 

Center Pin Single sweep reset. 

Top Pin + 1 5  v. 

SINGLE SWEEP RESET Bnc input connector on rear panel to reset single-sweep function of time-base 
un its installed in A and B HORIZ compartments. 

Signal Required Closu re to ground or switching from the high level (+50 to +1 0 V; sink less than 
40 pA) to the low level (+0.5 V to -5 V; sink less than 12 rnA), in  less than 1 ms, 
resets the sweep. 

Compatible to 1 5  V open collector TTL source. 

A SINGLE SWEEP READY Bnc connector on rear panel. Remote ready ind icator for A HORIZ t ime-base un it. 

Output Signal Open when n<;>t ready. +5 V at 47 n source impedance when ready. Output will 
l ight a No. 49 bu lb. 

B SINGLE SWEEP READY Bnc connector on rear panel. Remote ready ind icator for B HORIZ time-base unit. 

Output Signal Open when not ready. +5 V at 47 n source impedance when ready. Output wil l  l ight 
a No. 49 bulb. 

GRATICULE/READOUT S I NGLE SHOT Bnc connector on rear panel.  Switching to the low level (+1 V to -5 V; sink less than 
2 rnA) from the high level (+10 V to + 1 5  V; sink less than 0.3 rnA), in less than 1 J.IS, 
triggers the Readout to display one complete readout frame and i l luminates the 
graticule for approximately 0.5 s. Compatible to 15 V open col lector TTL source. 

Probe Power Two probe power connectors on rear panel. 

Pin 1 +5 v de. 

Pin 2 Chassis ground. 

Pin 3 -1 5 V de. 

Pin 4 + 1 5 V dc. 

1-8 
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TABLE 1-3 (CONT) 
Electrical Characteristics 

General l nformation-7904A 

Performance Requirements 

REMOTE CONN ECTORS AND SWITCHES (CONT) 

Z-AXIS I N PUT (External) 

Polarity and Sensitivity 

Low Frequency Limit 

I nput Resistance 

Input Capacitance 

Open Circuit Voltage 

Maximum I nput Voltage 

Maximum Repetition Rate 

L INE VOLTAGE SELECTOR 

VOLTAGE RANGE (AC, RMS) 

1 1 5  V Rated 

230 V Rated 

Line Frequency 

Power Consumption 

Maximum Current 

Fuse 

Temperature 

Operating 

Storage 

Altitude 

Operating 

Storage 

Characteristics 

Bnc connector on rear panel . 

Positive 2 V provides complete blanking from maximum intensity condition. 
Negative 2 V provides complete unblanking from minimum intensity condition. 

De. 

Approximately 470 0. 

Less than 50 pF. 

Approximately 0 V. 

15 V (de plus peak ac). 

1 MHz. 

1 Selects 1 1 5  V or 230 V range. 

POWER SOURCE 

Selected by  rear-panel L INE VOLTAGE SELECTOR switch. 

From 90 V to 1 32 V. 

From 1 80 V to 250 V. 

From 48 Hz to 440 Hz. 

210  W, nominal. 

3.5 A at 60 Hz, 90 V L ine. 1 .8 A at 60 Hz, 1 80 V Line. 

4 A Fast Blow. 

TABLE 1-4 
Environmental Characteristics 

1 5,000 ft. (4,550m) . 

50,000 ft. (1 5,200m). 

Information 
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Characteristics 

EMC (Electromagnetic Compatibi l ity) 

All instruments 

Option 3 - Electromagnetic Compatibi l ity 

Vibration 

Shock 

Bench Handling 

Transportation 

Bounce 

Drop (Packaged Product) 

Humid ity 

Electrostat ic Discharge 

Operating 

Nonoperating 

Characteristics 

Ventilation 

Finish 

Overall Dimensions (Measured at 
Maximum Points) 

Height 

Width 

Length 

Net Weight ( I nstrument without Plug-Ins) 

TABLE 1-4 (CONT) 
Environmental Characteristics 

Information 

Meets requirements of M IL-STD-461 B, when tested in accordance with the 
following test methods of M I L-STD-462: 

CS-01 and CS-06. 
Does not meet: CE-01 ,  CE-03, CS-02, RE-02, (T) RE-04, RS-01 , and RS-03. 

Meets: RE-02 ( l imited to 1 GHz), RS-01 , and RS-03 ( l imited to 1 GHz). 

Tested to M I L-T-28800C, Sect. 4.5.5.3. 1 ,  Type I l l ,  Class 5, Style E, except: 0. 1 5  inch 
p-p amplitude, Sect. 4.5.5.3.1 (c); 55-Hz Resonance Dwell,  Sect. 4.5.5.3. 1 (e) 
(2); and 20-to-55 Hz Frequency Increment, Sect. 4.5.5.3. 1 (e) (2) .  

Tested to MI L-T-28800C, Sect. 4.5.5.4 . 1 , Type I l l ,  Class 5, Style E. 

Tested to M I L-T-28800C, Sect. 4.5.5.4.3, Type I l l ,  Class 5, Style E. 

Qualified u nder National Safe Transit Committee Test Procedure A1 , Category · l l .  

NSTA, Project 1 A-B-1 .  

NSTA, Project 1 A-B-2. Drop height 24  i nches, 1 6  drops. 

Tested to M I L-STD-81 0C, Method 507-1 ,  Procedu re IV, modified as specified in 
M IL-T-28800C, paragraph 4.5.5. 1 . 1 .2, except: 90 - 95% Relative Humidity 
(Steps 5 and 6) ; Operating tests at 50° C (Step 5, second cycle) . 

0 to 1 5  kV with no performance degradation. 

0 to 20 kV with no instrument damage. 

TABLE 1-5 
Physical Characteristics 

Information 

Safe operating temperature maintained by electron ically d riven de fan. 

Anodized front panels. B lue-Vinyl paint on aluminum cabinet. 

See Figure 1-1 . 

1 3.6 i nches (345 mm).  

1 2.0 inches (305 mm).  

22.7 inches (577 mm).  

37.2 lb  ( 1 6.9 kg) .  
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Figure 1-1 . 7904A Dimensional Drawing. 
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SYSTEM ELECTRICAL SPECIFICATIO N  The th i rd and fourth d ig its of the plug-in type n u m ber 
do not carry any special connotat ion.  

Your  Tektron ix 7904A Osc i l loscope system provides 
exceptional flex ib i l ity in operation with a wide choice of 
general- and special-purpose plug-in u nits. The type 
number of a particu lar plug-in u n it identifies its usage as 
fol lows : 

A "N" suffix letter added to the normal four-d igit  type 
number identifies a un it not equipped with the c i rcu itry 
necessary to encode data for the 700D-series readout 
system. 

The fi rst d ig i t  (7} denotes the osc i l loscope system for 
which the p lug- in is designed (7000-series} .  

Table 1 -6 l ists any incompat ib i l it ies wi th  the variety of 
p lug- in  u n i ts ava i lab le for use w ith the 7904A 
Osci l loscope. 

The second letter describes the pu rpose of the p lug-in 
unit :  

Table 1-7  l ists the vertical specif ications wh ich are 
system dependent. For more complete specif ications on 
plug-in un its for the 7000-series osci l loscope system, 
refer to the Tektron ix  Prod ucts catalog. 

A-Ampl if ier u n it 
B-"Real t ime" t ime-base u n it 
C-Curve t racer 
D-Dig ital u n it 
L-Spectrum analyzer 
M-Miscellaneous 
S-Sampl ing u n it 
T -Sam pl ing t ime-base un i t  

Table 1 -8 l ists the horizontal specif ications which are 
system dependent. For more complete specifications on 
p lug-in un its for the 7000-series osc i l loscope system, 
refer to the Tektron ix Products catalog. 

· 

Table 1 -9 l ists some special purpose plug- in un its 
avai lable for use with the 7904A Osc i l loscope. 

TABLE 1-6 
Plug-In Incompatibilities 

The 7904A Oscilloscope is compatible with Tektronix 7000-series Plug-In units with the exceptions listed in the following table: 

Plug-In Operating Symptoms Cause 
Unit Conditions 

7A21 N  A l l No Display No vertical s ignal connection. 

7850 Al l  Leading edge of triggering 7904A delay l ine length. 
7851 waveform cannot be viewed. 
7852 

7853A 
7853AN 
7853N 

7850 7904A Horizontal Mode Only one time-base un it 7904A alternate sweep 
7851 alternates when both will reset. switching logic locks out 
7870 horizontal time-base one time-base un it; these 
7871 un its are set for single- time-base units do not 

sweep operation. reset when locked out. 

7885 7885 set for single-sweep Pulsed readout and pulsed 7885 sweeps once but needs 
operation with 6. t ime function g rat icule from + gate source to sweep twice for generation 
operational. do not operate normally. of holdoff pulse. 

7B92A Time-base unit set for Pulsed readout and pulsed Time-base u nit sweeps only 
alternate and single- graticule from + gate source once when reset, whereas 
sweep modes. do not operate normally. both main and delay sweep 

are required to generate 
a holdoff pu lse. 

7L5 7L5 set for single-scan Pulsed readout and pu lsed 7L5 Sweep Gate remains H I .  
operation. g raticule from + gate source 

do not operate normally. 

7L13 7L1 3  set for single-sweep 7L 1 3  wi l l  not start by remote 7L 1 3  does not provide single-
operation. or camera connection. sweep reset. 



Plug-In Operating 
Unit Conditions 

78 1 2  7 8 1 2  set for single-scan 
operation. 

All 

I ntensified zone 

781 4 A l l  

TABLE 1-6 (CONT) 
Plug-In Incompatibilities 

Symptoms 

781 2 wi l l  not start by remote 
or camera reset connector. 

781 2  wil l  not alternate with 
other sweep p lug-ins. 

The i ntensified zone is too 
bright and may be the only 
part of the d isplay visible. 

7814 wi l l  not a lternate with 
other sweep plug-ins. 

TAB LE 1-7 

General lnformatlon-7904A 

Cause 

781 2  does not provide single-
sweep reset. 

781 2  does not generate hold off 
pulses. 

No contrast control. 

781 4  does not provide proper 
holdoff pulses. 

7904A Oscilloscope Vertical System Specification 

Amplifier Accuracy• 
Vert Slg Out 

Plug-In Probe Bandwidth Rise Time Ext Cal lnt Cal lnt Cal 
Unit (MHz) (ns) oo to +50°C +15° to +350C oo to +sooc BW Tr 

(%) (%) (%) (MHz) (ns) 

7A1 1  I ntegral 250 1 .4 2 3 4 1 40 2.5 

7A1 2  
None 

1 20 2.9 
2 3 4 

1 1 0  3.2 
P6053B 3 4 5 

None 
1 05 3.5 

1 00 3.5 

7A1 3  P6053B 1 .5 2.5 3.5 1 00 3.5 

P6055 65 5.4 65 5.4 

7A14 
P6021 55 6.4 

2 3 4 
50 7.0 

P6022 1 20 2.9 1 00 3.5 

7A1 5A 
None 

80 4.4 
2 3 4 

70 5.0 
P6053A 3 4 5 

7A16A 
None 

225 1 .6 
2 3 4 

1 40 2.5 
P6053B 3 4 5 

7A1 7  None 1 50 2.4 1 5  24 

7A1 8A 
None 

75 4.7 
2b 3b 4b 

70 5.0 
P6053B 3b 4b 5

b 

None 3 4 

7A 19 P6056 500 0.8 
4 5 

300 1 .2 

P6057 

7A 1 9  ( 1 0  
None 2 3 4 

P6056, 500 0.8 
mV/Div 

P6057 
3 4 5 300 1 .2 

Only) 
P6201 300 1 .2 4 5 

7A22 
None or 1 MHZ 350 

2 3 4 
1 .0 350 

Any (within 1 0%) (with in  9%) ±1 0% ±9% 
None 2 3 4 

7A24 
P6056, 350 1 .0 

3 4 5 1 40 2.5 
P6057 

P6201 300 1 .2 3 4 5 

7A26 
None 

200 1 .8 
2 3 

1 40 2.5 
P6053B 3 4 

7A29 
None 

500 0.8 
2 3 4 

500 0.9 
P6056 3 4 5 

"Deflection Factor accuracy Is checked as follows: 
EXT CAL ooc to +SO"C-Piug-ln gain set at a temperature within 10°C of operating temperature, using an extemal calibrator whose accuracy Is within 0.25%. 
INT CAL +15"C to +350C-Piug-ln gain set while operating within a temperature range of +15°C to +35°C using the oscilloscope accuracy. 
INT CAL DOC to +50°C-Piug-ln gain set using the oscilloscope calibrator (within 100C ottheoperatlng temperature) In a temperature range between O"C and 
+50°C. '7A18A Opt. 6 (offset) version. Add 1% to accuracy figures when switched to "OFFSET'. 
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TABLE 1-8 
7904A Oscilloscope Horizontal System Specification 

Time-
Base Performance 
Unit Feature 

7B50A Delayed Sweep 

7870 Delayed Sweep and Ext Amplif ier 

7871 Dual-Sweep Delaying and Displayed 

7892A Display Switching 

7880 Delayed Sweep 

7885 Delaying Sweep 

7887 Time Base (with Pre-Trigger Acquire C lock 
for 7854 only) 

7810 Delayed Sweep 

781 5  �:; Delaying Sweep 

TABLE 1 -9 
Special Purpose Pl ug-In Units 

Plug-In Unit Performance Feature 

7CT 1 N  Low-Power Semiconductor Curve Tracer 

7D01 nD01 F Logic Analyzer 

7D02/7002F Logic Analyzer 

7D1 1  Digital Delay 

7D1 2 A/D Converter, p lug-in modules provide 
flexible measurement capability 

7D13A Measures Temperature, Voltage, Current 
and Resistance 

7D15  Universal Counter/Timer 

7D20 Programmable Digitizer 

7K1 1 CATV Preampl ifier 

7L5 20 Hz to 5 MHz Spectrum Analyzer 

Maximum Triggered 
Calibrated Frequency 

Sweep Rate Range 

5 ns/div De to 1 50 MHz 

2 ns/div De to 200 MHz 

2 ns/div De to 200 MHz 

0.5 ns/div De to 500 MHz 

1 ns/div De to 400 MHz 

1 ns/div De to 400 MHz 

1 ns/div De to 400 MHz 

0.5 ns/div De to 700 MHz 

0.5 ns/div De to 700 MHz 

TABLE 1-9 (CONT) 
Special Purpose Plug-In Units 

Plug-In Unit Performance Feature 

7L1 2 1 00 kHz to 1 .7 GHz Spectrum Analyzer 

7L14 1 0 kHz to 1 .8 GHz Spectrum Analyzer 

7L1 8  1 .5 GHz to 60 GHz Spectrum Analyzer 

7M1 1  Dual 500 Delay Line 

7 M 1 3  Readout Access Unit 

7S1 1 Accepts Plug-In Sampling Heads 

7S1 2  Time Domain Reflectometer and Sampling 
Appl ications 

7S1 4 Dual Trace Delay Sweep Sampler 

7T1 1 Random or Sequential; equ ivalent or 
Real-Time Sampl ing 



General l nformatlon-7904A 

STAN DAR D ACCESSORIES 
The fol lowing accessories are furnished with your  7904A Osci l loscope. For more detai led i nformation refer t o  the 
tabbed Accessories page at the rear of th is manual. 

ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Instruction Manual 
1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Blue Faceplate F i lter ( instal led) 
1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Power Cord 

OPTIONAL ACCESSORIES 
(not i nc l uded) 

The following accessory is avai lable for use with your 7904A Osc i l loscope. For more detai led information refer to the 
tabbed Accessories page at the rear of this manual. Order Optional Accessories th rough your local Tektron ix  Field 
Office or  representative. 

1 ea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cu rrent Loop Probe Adapter 
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Section 2-7904A 

OPERATING INSTRUCTIONS 
To operate the 7904A effectively, the user must become fami l iar with the operation and capab i l it ies of the instrument. 
Fami l iarization beg ins with i nstal lation instructions fol lowed by a brief description of al l  controls connectors and 
ind icators. Next, an Operators Checkout Proced ure checks bas ic i nstrument operation and provides procedural 
fami l iarization. Detai led O perat ing I nstructions and Appl ications convey the more complex detai ls of 7904A operation. 

For detai led information for specif ic plug-in un its used with the 7904A, refer to the manuals for that un it. 

I WARNING I 
To avoid electric shock hazard, see Installation in the General Information section of this manual before 
operating this instrument. 

PLUG-IN UN ITS 

The 7904A accepts u p  to four Tektronix 7000-series 
p l u g - i n  u n i ts ,  a l l ow i n g  se lect ion  of ban d w i d t h ,  
sensitivity, d isplay mode, etc. , and provides for future 
expansion of the system.  Refer to Tables 1 -7 through 1 -
9 i n  the General Information section.  

The overal l  capabil it ies of the system are main ly 
determined by the characteristics of the selected plug
ins .  Some typ ical com bi nat ions are g i ven under  
Appl i cations i n  th is  section,  along with s impl if ied set up 
instructions. For information on other plug-in un its, 
refer to the current Tektron ix Products catalog. 

INSTALLATION OF PLUG-IN UNITS 

� 
To prevent instrument damage, plug-in units 
should not be installed or removed without 

first turning the instrument power off. 

To install a p lug-in un i t  i nto a com partment, al ign the 
slots in the top and bottom of the plug-in un it with the 
associated guide rai ls  within the plug-in compartment. 
Insert the plug-in un it into the compartment unt i l  it locks 
into place. To remove a plug-in un it, pu l l  out on the 
release latch.  To meet the EMC {electromagnetic 
compat ib i l ity) specif ications, cover al l  unused plug-in 
compartments with an EMC shielded blank plug-in 
panel, Tektronix Part 016-01 55-00. 

The gai n of the 7904A vertical and horizontal systems 
have been normal ized to al low plug-in un its to be 
interchanged among pl ug-in compartments without 
adjustment of the system. The basic performance of the 
plug-in un its should be checked when i nstal led, to verify 
thei r accu racy {refer to the operat ing instructions in the 
plug-in un it manual) .  

CONTROLS AND CONNECTORS 

The 7904A front and rear panels are shown in  F igure 2-1 
and Figure 2-2. A brief, functional description of each 
control and connector is inc luded in the i l lustration .  
Refer to Detailed Operating I nformation for add it ional 
information. 

FRONT -PANEL COLOR CODING 

The 7904A front panel is color coded to define areas by 
function. Blue identifies the d isplay mode controls; 
green identifies triggering controls. 

The gray t int blocks have no functional assignment, but 
i n d i cate the relations h i p  among controls  and/or 
connectors. 

OPERATORS CHECKOUT 
PROCEDURE 

The Operators Checkout Procedure may be used to 
verify proper operation of the front-panel controls and 
for fami l iarization with the i nstru ment. Only i nstrument 
functions (not measurement q uantities or specifications) 
are checked in the procedure; therefore, a m in imum 
amount of  test equi pment is req u i red. I f  performing the 
Operators Checkout Proced u re reveals i m p roper 
performance or i nstrument malfunct ion,  check the 
operation of associated equ ipment; then refer to 
qual if ied service person nel for repai r or adjustment of 
the instrument. 

TEST EQUIPMENT REQUIRED 

The fo l lowing test equ ipment was used in  preparing the 
Operators Checkout Procedure. Other test eq u ipment 
which meets these requ i rements may be su bstituted. 
When other equ i pment is  substituted, the control 
settings or setup may need to be altered . 
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Figure 2-1. Front-panel controls, connectors and Indicators. 
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Camera Power Connector (not labeled)-Three-pin 
connector p rovides power for camera operation and 
receives single sweep-reset signal .  

BEAMFINDER-Switch when pressed compresses and 
defocuses d isplay within g raticule area. 

FOCUS-Control opti mizes crt trace definition .  

B INTENSITY-I ndicator i l luminates when selected by 
the HORIZONTAL MODE switch. 

A INTENSITY-Ind icator i l luminates when selected by 
the HORIZONTAL MODE switch. 

A INTENSITY-Control to determ ine brightness of 
trace produced by the plug-in unit i nstalled in the A 
HORIZ compartment. 

B INTENSITY-Control to determine brightness of 
trace produced by the plug-in unit i nstalled in the 8 
HORIZ compartment. 

B CO NTRAST -Screwd river adj u stment  va ries 
b r i g h t n ess of i ntens i f ied p o rt i o n  of d i s p lay.  

READOUT I NTENS ITY-Con trol  to determ i n e  
brightness o f  readout d isplay.  Disables Readout 
System in counterclockwise detent position . Activates 
PULSED in clockwise detent position. 

READOUT PRESET- Screwd river adjustment 
(PULSED operation on ly) sets PULSED readout 
i ntensity. 

READOUT +GATE OR EXT-Switch to select either 
+GATE or EXT actuation of the PULSED readout mode. 

A OR B +SAWTOOTH-Switch to select A or 8 time
base unit as source for +SAWTOOTH OUTPUT signal. 

+SAWTOOTH-Connector to output s ignal derived 
from the A or 8 time-base unit .  

READOUT MAN-Switch when pressed actuates one 
frame of readout d isplay. 

A OR B +GATE-Switch to select either A or 8 time
base unit as source of +GATE output. 

+GATE-Connector to output positive-going gate 
signal from the ti me-base unit in the A or 8 horizontal 
compartment. 

® 

@ 

@ 

® 
® 
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® 
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@ 
® 

® 

® 

Operating lnstructlons-7904A 

GRAT I LLUM-Control varies level of graticule 
i l lumination or activates PULSED GRAT I LLUM 
fuctions. 

SIG OUT -Connector to output signal derived from 
vertical signal as selected by 8 TRIGGER SOURCE 
switch. 

GRAT I LLUM PRESET-Screwd river adjustment to 
vary level of graticule i l l umination in GRAT I LLUM 
PULSED mode. 

ASTIG-Screwdriver adjustment used in conjunction 
with FOCUS control to obtain a well defined display. 

GRAT I LLUM +GATE OR EXT-Switch to select 
between +GATE or EXT actuation of g raticule 
i l lumination . 

B TRIGGER SOURCE-Switches select internal trigger 
source for 8 HORIZ plug-in u nit. 

Ground (not labeled)-8ind in g  post to establ ish 
common ground between associated equ ipment. 

GRAT I LLUM MAN-Switch when pressed actuates 
one g raticule i l lumination. 

VERT TRACE SEPERATION (B)-Control vertical ly 
positions the 8 HORIZ trace with respect to the A 
HORIZ trace (dual-sweep on ly) . 

TRACE ROTATION-Screwdriver adjustment to align 
trace(s) with g raticule l ines. 

HORIZONTAL MODE-Switches select input source 
for horizontal deflect ion. 

VERTICAL MODE-Switches select source of input for 
vertical deflection. 

POWER (Switch and lndlcator)-Switch controls 
power to instrument; indicator i l luminates when power 
is on . 

CALIBRATOR-Switches select 4 V, 0.4 V, and 40 mV 
calibrated square-wave voltages at 1 kHz repetition rate 
at connector output. 

A TRIGGER SOURCE-Switches select i nternal trigger 
source for A HORIZ pi lug-in unit .  

4593-228 

Figure 2-1 (coni). Front-panel controls, connectors and Indicators. 
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CAUTION 
ELECTRIC SHOCK HAZARD 

THIS INSTFIIJMENT MUST BE GROUN0£0 
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PROBE POWER (2)-Connectors provide power to active probe system. 

A SINGLE SWEEP READY-Connector for output of single-sweep ready signal from time-base unit  
i n  A HORIZ compartment. 

B SINGLE SWEEP READY-Connector for output of s ingle-sweep ready signal from ti me-base unit  
i n  B HORIZ compartment. 

SINGLE SWEEP RESET -Connector for input to externally reset single-sweep circuits in A HORIZ 
and B HORIZ compartments. 

GRATICULE/READOUT SINGLE SHOT-Connector for input of sing le-shot graticule i l lumination 
and sing le-frame readout. 

Z-AXIS INPUT-Connector for i n put to intensity modulate the d isplayed trace(s). 

LINE VOLTAGE SELECTOR-Switch to select either 1 1 5-volt or 230-volt nominal source. 

CONTROL ILLUMINATION-Three position switch sets i l lum ination level of the A and B 
I NTENSITY ind icators, A and B TR IGGER SOURCE switches and the l ighted push button switches 
on associated plug-in un its. 

Figure 2-2. Rear-panel controls and connectors. 
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1 .  Ampl ifier Un it (2 Requ i red) 

Description: Compati ble with 7904A Osci l loscope. 
One dual-trace u nit required to check vertical 
readout fields. 

Type Used: Any of the compat ib le ?A-series un its. 
Refer to Table 1 -7 in the General I nformation 
section.  

2. Time-Base Un it (2 Requ i red) 

Description: Compatible with 7904A Osci l loscope. 
One Dual Ti me-Base unit or Delaying Ti me-Base 
un it requ i red to check horizontal readout fields. 

Type Used: Any compat ib le 7B-series un its. Refer to 
Table 1 -8 in the General I nformat ion sect ion.  

3 .  Sine-Wave Generator 

Description: Frequency range, 250 k i lohertz to 1 
megahertz; output ampl itude, two volts peak-to
peak into 50 ohms. (The s i ne-wave generator is 
used for the Z-AXIS I N PUT check only . )  

Type Used: TEKTRO N I X  FG503 Function Generator 
(requ i res TM500 power mod ule) .  

4.  Coaxial Cables (2 Req u i red) 

Description: Length, 42 i nches; connectors, bnc. 

Type U sed: Type RG-58/U,  50-ohm coax ia l ,  
Tektron ix part 01 2-0057-01 . 

5. T Connector 

Description: Con nectors, bnc to bnc. 

Type Used: bnc to bnc connector, Tektronix Part 
1 03-0030-00. 

PRELIMINARY SETUP 

1 .  Set the front-panel controls as fol lows : 

A I NTENSITY . . . . . . . . . . . . . . .  counterclockwise 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  midrange 
B I NTENS ITY . . . . . . . . . . . . . . .  cou nterclockwise 
READOUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
GRAT ILLUM . . . . . . . . . . . . . . .  counterclockwise 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
CAL IBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 V 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  LEFT 
A TRIGGER SOURCE . . . . . . . . . .  VERT MODE 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
VERT TRACE SEPARATION (B) . . . .  midrange 
B TRIGGER SOURCE . . . . . . . . . .  VERT MODE 

Operating lnstructlons-7904A 

2. Connect the 7904A to a power sou rce that meets the 
voltage and freq uency req u i rements of th is  
i nstrument. Refer to  Power Sou rce I nformat ion and 
Table 1 -3, Electrical Characteristics i n  Section 1 ,  
General I nformation.  

3.  I nstal l  Tektron ix  ?A-series ampl ifier un its in the 
LEFT VERT and RIGHT VERT compartments. I nstal l  
Tektron ix 7B-series t ime-base un its i n  the A HORIZ 
and B HORIZ com partments. 

4. Press the POWER switch to the on ( locked in )  
posit ion. 

5. Set both t ime-base un its to 1 mi l l isecond/divis ion 
and triggering to auto mode with ac coupl ing from 
the internal sou rce. 

6. Rotate the A INTENS ITY control unt i l  the trace is at 
a desirable viewing level (near m idrange) . Pos ition 
the trace as necessary for an on-screen d isplay. 

7. Connect the CALI BRATOR output to the i n put of 
the left ampl ifier un it w ith a 42-inch coax ial cable. 

8. Set the left ampl ifier u n it deflection factor to d isp lay 
a signal ampl itude of 2 divisions centered on the 
screen . 

9. Set the A horizontal t ime-base un i t  t riggering for a 
stable display. 

DISPLAY FOCUS 

1 0. Rotate the FOCUS and ASTIG controls and observe 
the square-wave display. Notice that the thickness 
of the trace varies. Set the FOCUS and ASTIG 
controls for a wel l-defined trace. 

TRACE ALIGNMENT 

1 1 .  Disconnect the i nput s ignal .  Using the left ampl ifier 
un it Position control ,  a l ign the trace with the center 
horizontal grat icule l i ne. If necessary use the 
TRACE ROTATION control to al ign the trace with 
the center grat icule l i ne. 

GRATICULE ILLUMINATION 

1 2. Rotate the GRAT I LLUM control throughout its 
range and not ice that the graticule l ines are 
i l l um inated as the control is tu rned clockwise. 
Notice that in the ful ly clockwise detent the 
graticule i l l um ination is in the PULSED MODE. 
Press the MAN button and notice the grat icule is 
i l l uminated each t ime the button is p ressed . Refer to 
Graticule I l lumination in the Detailed Operat ing 
Information for more information.  
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CONTROL ILLUMINATION 

1 3. Set the rear-panel  CONTROL I L L U M I NAT I O N  
switch t o  H I G H .  Notice that the A I NTENSITY 
ind icator and the l ighted pushbutton switches on 
the 7904A and plug-in un its are al l  i l l um inated to a 
h igh-intensity level .  Sequential ly press al l  of the 
HORIZONTAL MODE switch posit ions and notice 
the A and B INTENSITY ind icator l ights; these l ights 
i nd icate which i ntensity control is active. Set the 
CONTROL I LLUMI NATION switch to the MEDIUM 
posi t ion .  O bserve that the  selected i ntensity 
ind icator l ight and the l ighted pushbutton switches 
on the 7904A and plug-in un its are d i m med. Set the 
CONTROL ILLUMI NATION switch to OFF and 
notice that the selected i ntensity ind icator and 
pushbutton switches are ext ingu ished. 

1 4. Set the rear-panel CONTROL I LL U M I NAT I O N  
s w i t c h  t o  t h e  H I G H  pos i t io n .  R e t u r n  t h e  
HORIZONTAL M O D E  switch t o  A .  

VERTICAL DEFLECTION SYSTEM 

1 5. Con nect the 4 V CALI BRATOR output to the i n put 
connectors of both amplifier un its w ith two 42- inch 
coax ial cables and a bnc T connector. Set the 
deflection factor of the left ampl if ier un it to d isplay 
about 2 d ivisions of s ignal on the crt. 

1 6. Notice that the position control  of on ly the left 
ampl ifier u n it affects the vertical position of the 
displayed trace. Position the trace to the upper half 
of the graticu le. 

1 7. Set the VERTI CAL MODE switch to R I G HT. Set the 
deflection factor of the r ight ampl if ier un it to display 
about 2 d ivis ions of s ignal on the crt. 

1 8. Notice that the posit ion control of on ly the right 
ampl ifier un it affects the vertical posit ion of the 
d isplayed trace. Position the trace to the lower half 
of the graticule. 

1 9. Set the VERTICAL MODE switch to ALT. Two traces 
should be d isplayed on the crt. The top trace is 
produced by the left ampl ifier un it and the bottom 
trace is produced by the right ampl if ier unit; the 
sweep for both traces is produced by the A t ime
base un it. Set the sweep rate of the A t ime-base unit  
to 50 m i l l iseconds/d ivision; notice the d isplay 
alternates between the left and r ight ampl if ier plug
in un its after each sweep. Turn the A t ime-base 
sweep rate switch throughout its range; not ice that 
the d isplay alternates between ampl ifier un its at al l  
sweep rates. 

20. Set the VERTICAL MODE switch to CHOP. Turn the 
A t ime-base u n it sweep rate switch throughout its 
range. A dual-trace d isplay w i l l  be presented at all 
sweep rates, and both ampl ifier units are displayed 

2-6 

by the A t ime-base un i t  on a t ime-sharing  basis. Set 
the A t ime-base u n it sweep rate switch to 0. 5 
m i l l iseconds/d ivis ion.  

21 .  Set the VERTICAL MODE switch to ADD. The 
display should be four  d ivisions i n  am plitude. Notice 
that the posit ion control of either ampl ifier un i t  
moves the d isplay. Set the VERTICAL MODE switch 
to LEFT. 

HORIZONTAL DEFLECTION SYSTEM 

22. Posit ion the start of the trace to the left g raticule 
l ine w ith the A t ime-base u nit Posit ion contro l .  
Notice that on ly the A t ime-base u n it Posit ion 
control affects the horizontal posit ion of the 
displayed trace (not the Posit ion control of the B 
t ime-base un it) . 

23. Set the HOR IZONTAL MODE switch to B .
. 

24. Notice that on ly the B t ime-base u n it Posit ion 
control affects the horizontal posit ion of the 
displayed trace. Posit ion the start of the trace to the 
left grat icule l ine with the B t ime-base unit Posit ion 
control .  Set the B t ime-base unit  Triggering controls 
for a stable d isplay. 

25. Set the H O RIZONTAL MODE switch to ALT. Two 
traces should be presented on the crt .  If the traces 
overlap, adjust the VERT TRACE SEPARATION (B) 
control to posit ion one trace to the bottom of the 
grat icule area. Turn the sweep-rate switches of both 
t ime-base un its throughout their ranges. Observe 
that each t ime-base u n it controls one of the traces 
i n dependently of the other t ime-base un it. Also 
not ice that when one of the t ime-base u n its is set to 
a s l o w  s w e e p r a t e  ( b e l o w  a b o u t  5 0  
mi l l i seconds/d ivision ) ,  sweep alternation is evident 
(only 1 of the traces is presented on the crt at a 
t ime) .  Set the sweep rates of both t ime-base un i ts to 
0.5 m i l l iseconds/d ivis ion.  Rotate the A I NTENSITY 
control ;  notice that the i ntensity of the trace 
produced by the  A t ime- base u n i t  changes .  
L ikewise, the B I NTENSITY control changes the 
intensity of the trace produced by the B t ime-base 
un it on ly. Return both i ntensity controls to desirable 
levels. 

26. Set the HORIZONTAL MODE switch to CHOP. Two 
traces should be d isplayed on the crt i n  a manner 
s imi lar to that of the AL T d isplay. Turn the sweep
rate switches of both t ime-base un its throughout 
their ranges. A dual-trace d isplay will be presented 
at all sweep rates. 

27. Set the VERTICAL MODE switch to CHOP. Four 
traces should be displayed on the crt. If not, adjust 
the posit ion controls  of the ampl ifier un its and the 
VERT TRACE SEPARATION (B) control to posit ion 



the four traces into view. Set the position controls of 
the plug-in units to identify which trace is produced 
from each plug-in unit (if ampl ifier un its have the 
identify feature, it can be used to identify the 
traces) . Set the A t ime-base u nit for a sweep rate of 
1 m i l l isecond/d ivision. Not ice that there are two 
displays from the left vertical un it; one at the sweep 
rate of the A time-base unit  and the other at the 
sweep rate of the B t ime-base un it. Notice also that 
there are two displays from the right vertical un it; 
again ,  one at the sweep rate of the A t ime-base un i t  
and the other at the  sweep rate of  the  B time-base 
un it. 

28. Set the HORIZONTAL MODE switch to ALT. 
Observe that the display is very s imi lar to that 
obtained in the previous sweep. The main d ifference 
in this d isplay is that the traces are now d isplayed 
alternately (noticeable only at slow sweep rates). 

29. Set the VERTICAL MODE switch to ALT. The trace 
produced by the left ampl ifier un it should be 
displayed at the sweep rate of the B time-base un it 
and the trace produced by the right ampl ifier un it 
should be d isplayed at the A time-base un it sweep 
rate . T h i s  featu re is ca l l ed  s laved-a lternate 
operation and is obtained only when the VERTICAL 
M O D E  switch is in  the AL T posit ion ,  the 
HORIZONTAL MODE switch is in either the AL T or 
the CHOP posit ion, and the time-base un its are i n  
the independent mode. 

TRIGGERING 

30. Set the VERTICAL MODE switch to LEFT and the 
HOR IZONTAL MODE switch to A .  Center the 
display on the crt with the left am pl ifier un it Pos ition 
control .  Disconnect the input signal from the right 
ampl ifier un it input connector. Sequential ly select 
all of the VERTICAL MODE switch positions. Notice 
that a stable display is obtained for al l  posit ions of 
the VERTICAL MODE switch (a straight l ine is 
displayed when in  the R I GHT switch posit ion ) .  

31 . Set the  A TR IGGER SOURCE switch to  LEFT VERT. 
Again ,  sequential ly select al l  of the VERTICAL 
MODE switch positions; notice that the d isplay is 
again stable in a l l  positions, as in  the previous step, 
and that the LEFT VERT pushbutton is i l luminated. 

32. Set the A TRIGGER SOURCE switch to R I G HT 
VERT. Sequential ly select al l of the VERTICAL 
MODE switch positions and notice that a stable 
display can not be obtai ned in any position (this is 
because there is no input sig nal connected to the 
right vert ical un it) and that the R IGHT VERT 
pushbutton is i l l uminated. Return the A TRIGGER 
SOURCE switch to VERT MODE and notice that it is  
i l l uminated. 
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33. The B TRIGGER SOURCE switch operates s imi lar 
to the A TRIGGER SOU RCE switch when the B 
t ime-base un it is selected to provide the d isplay. Set 
the B TR IGGER SOURCE switch to VERT MODE 
and the VERTICAL MODE switch to ALT. 

34. Set the HORIZO NTAL MODE switch to ALT or 
CHOP. Notice that this is  the same display obtained 
in step 29 (slaved-alternate operation) .  

READOUT 

35. Turn the READOUT control clockwise unt i l  an 
alphanumeric display is visible with in the top or 
bottom division of the crt grat icu le. Change the 
deflection factor of the ampl ifier un it that is selected 
for d isplay. The readout d isplay shou ld change as 
the deflection factor is changed. Li kewise, change 
the sweep rate of the t ime-base un i t  which is 
selected for d isplay; the readout should chan'ge as 
the sweep rate is changed .  

36. Set the t ime-base u n it for X1 0 magn ification. Notice 
that the readout d isplay wi l l  change to ind icate the 
correct magn ified sweep rate. If a readout-coded 
1 0X probe is avai lable for use with the ampl ifier un it ,  
instal l  it on the input connector of the r ight ampl ifier 
plug-in unit. Notice that the deflection factor 
ind icated by the readout is increased by 1 0  t imes 
when probe is added. Return the t ime-base u nit to 
normal sweep operation and disconnect the probe. 

37. Sequential ly select all of the VERTICAL MODE and 
HORIZONTAL MODE switch positions. Notice that 
the readout from a part icular plug-in occupies a 
specif ic location on the d isplay area. If either of the 
vertical plug-in un its is a dual-trace u nit, the readout 
for channel 2 is displayed within the lower division 
of the crt graticule. Return the VERTICAL MODE 
switch to LEFT and the HORIZONTAL MODE 
switch to A. Set the R EADOUT control to OFF.  

BEAMFINDER 

38. Set the deflection factor of the left ampl ifier un it to 
1 0  mi l l ivolts/d ivision and the calibrator for a 4 V 
output. Notice that the square-wave display is not 
visi ble, s ince the deflection exceeds the scan area of 
the crt. 

39. Press the BEAM FI NDER button;  notice that the 
d isp lay is returned to the v iewing area in 
com pressed form . Release the B EA M F I N DE R  
button and notice that the d isplay again d isappears 
from the viewing area. 

40. With the BEAM FINDER pushed in ,  adjust the 
Posit ion control of the displayed ampl ifier unit to 
posit ion the compressed d isplay near graticule 
center. Then , increase the ampl ifier-unit deflection 
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factor unt i l  the d isplay is reduced to about 2 
d iv is ions vert ical ly .  Rel ease the BEAM F I N DER 
button and observe that the d isplay remains with in  
the v iewing area. 

CALIBRATOR 

41 . Select d ifferent  CAL I B RATOR pushbuttons ( labeled 
4 V, 0.4 V, and 40 mV) and notice that the displayed 
s ignal changes accord i ngly (CALI BRATOR output 
must be terminated into more than a 100 ki lohm 
load for stated output) . When the CAL IBRATOR 
output is terminated i nto 50 ohms, the output is  0. 1 
t i m e s  t h e  stated o u t p u t .  D i sco n n ect t h e  
CAL I B RATOR signal .  

Z-AXIS INPUT 

42. I f  an external s ignal is avai lable (e.g., s ine-wave 
s ignal from a function generator) , the operation of 
the Z-AXIS I N PUT can be demonstrated. 

Con nect an approximate 2-volt peak-to-peak, 1 -
k i lohertz s ine-wave s ignal ,  to the left vertical 
ampl ifier un i t  i nput with a coaxial cable and bnc T
connector. Set the A HORIZ t ime-base un it sweep 
rate to d isplay 5 cycles of s ine-wave signal and set 
the a m p l i f i er u n i t  def lect ion  factor to 0 . 5  
volts/d ivision (four  div is ion d isplay) . Now, connect a 
coaxial cable from the T-connector, at the ampl ifier 
u n it i n put ,  to the rear-panel  Z-AX I S  I N PUT 
connector. Rotate the A I NTENSITY control unt i l  
intensity modulat ion is v is ible on the d isplay. The 
positive peaks of the waveform should be blanked 
out and the negative peaks i ntensified. Notice that 
the sett ing of the i ntensity contro ls determ ines the 
amount of intensity modulation that is v is ible. 
D isconnect all the cables. 

DETAILED OPERATING I NFORMATION 

GRATICULE 

The g raticule mat rix is scribed on the inside of the crt 
f ac e p l at e ,  p rov i d i n g a c c u r a t e ,  p a r a l l ax - f r e e  
measurements. The graticule i s  d ivided i nto eight 
vertical and ten horizontal d iv is ions. Each d iv is ion is one 
centimeter square d ivided i nto f ive m inor d ivisions along 
each axis. Options are available for 0.5 centi meter 
square d iv isions (see I nstrument Options section) . The 
vertical gain and horizontal t im ing of the plug-in un its 
are cal ibrated to the graticule so that accurate 
measurements can be made from the crt. The 
i l l um ination of  the graticule l ines can be varied wi th  the 
GRAT ILLUM control .  

F igure 2-3 shows the grat icule and defines the various 
measurement l ines . The terminology defined here wi l l  
be used i n  al l  d iscussions i nvolving measurements from 
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the graticu le. The mark ings :  0%, 1 0, 90, and 1 00 on the 
left side of the graticule are for accurate rise-time 
measurements. 

GRATICULE ILLUMINATION 

The G RAT I LLUM control varies the i l l um ination of the 
graticule l ines. The G RAT I LLUM can also be operated 
in the PULSED mode. With the G RAT I LLUM control set 
to the PULSED (detent) position ,  and the + GATE/EXT 
switch set to + GATE (pushbutton in ) ,  the graticule wi l l  
be i l l um i nated momentari ly after the + GATE occurs. 
The + GATE switch selects whether A t ime-base gate or 
B ti me-base gate triggers the g raticule i l l uminat ion.  With 
the GRAT I LLUM + GATE/EXT switch set to EXT the 
momentary g raticule i l l um ination can be actuated by 
a p p l y i n g  a r e m ote s i g n a l  to t h e  rear- p a n e l  
G RATICULE/READOUT S I NGLE SHOT connector (see 
Table 1 -3, in sect ion 1 ,  for specif ications) . When 
operat ing in the PULSED mode, the level of i l l um ination 
is control led by the G RAT I LLUM PRESET screwd river 
adjustment. 

LIGHT FILTER 

The t inted face-plate f i l ter m 1n 1m 1zes l ight reflections 
from the face of the crt to improve contrast when 
v iewing the d isplay under h igh-ambient-l ight cond it ions. 
This f i lter should be removed for waveform photographs 
or for viewing h igh-writing-rate displays. To remove the 
f i l ter, pu l l  outward on the bottom of the plastic crt mask 
and remove it from the crt beze l .  Remove the t inted 
f i lter; leave the clear plastic  face-protector ( implosion 
sh ield) instal led and replace the mask. The face-plate 
protector should be left in p lace at al l t imes to protect 
the crt face from scratches and the operator from crt 
implosion. 
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Figure 2-3. Definition ol gratlcule measurement lines. 



WARNING I 
Do not remove the clear plastic implosion 
shield covering the crt face plate; the 
implosion shield provides protection to the 
operator from crt implosion. 

An optional mesh filter is available from Tektronix 
( included with Option 3) . This fi lter provides shielding 
against rad iated electromagnetic interference from the 
face of the crt .  It  also serves as a l ight fi lter to make the 
trace more visible under hig h-ambient l ight conditions. 
The mesh fi lter fits in p lace of the plastic ti nted fi lter. 
Order the fi lter by Tektron ix Part 378-0603-00. 

CONTROL ILLUM INATION 

The CONTROL ILLU M I NATION switch, located on the 
rear panel , sets the i l lumination level of the A and 8 
I NTENSITY ind icators, the A and 8 TRIGGER SOURCE 
switches, and of the l ig hted pushbutton switches on the 
plug-in u nits. The positions avai lable are OFF, MEDIUM,  
and H I GH .  The CONTROL ILLUMI NATION switch does 
not affect the fu nction-indicator l ights (such as the 
triggered or s ingle-sweep-ready l ights) .  

INTENSITY CONTROLS 

The A I NTENSITY control determines the brightness of 
the display produced by the plug-in unit instal led in  the 
A HORIZ compartment. The 8 INTENSITY control 
determines the brightness of the d isplay produced by 
the plug-in un it installed in  the 8 HORIZ compartment. 
The READOUT intensity control affects the brightness 
of only the readout portion of the crt disp lay. 

To protect the crt phosphor, this instrument contains 
protection ci rcuitry which l im its the d isp lay intensity by 
l im iting the crt beam current to a safe level . I f  the 
intensity control (s) is advanced to a point where the crt 
beam cu rrent exceeds a potential ly damaging level for 
more than about ten mi l l iseconds, the circuit action 
automatical ly l i mits the beam current to a safe level .  The 
crt beam current is l im ited to an even lower level when 
operating in  an X-Y mode, or if either one of the t ime
base un its is set to a slow sweep rate (even if the time
base unit with slow sweep rate is not selected for display 
by the HORIZONTAL MODE switch) . This reduces the 
danger of damaging the crt phosphor with a stationary 
or slowly moving spot. Since beam-current l im it ing does 
not take effect for about ten mi l l iseconds, the ful l  
display-intensity capabi l ity of this instrument is avai lable 
for most sing le-shot and photographic uses. 

DISPLAY FOCUS 

This instrument contains an automatic-focusing circuit 
which maintains opt imum focus for al l  intensity settings 
after a correct sett ing of the FOCUS control is 
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established. The easiest way to obtain the correct 
setting of the FOCUS control is to set the R EADOUT 
I NTENS ITY control so that the readout portion of the 
d isplay is clearly vis ible. Adjust the FOCUS control for 
the best definition of the readout d isplay. 

ASTIGMATISM-FOCUS ADJUSTMENTS 

If a wel l-defined disp lay cannot be obta ined with the 
FOCUS control, adjust the ASTIG adj ustment as 
fol lows: 

NOTE 

To check for proper setting of the ASTJG 
adjustment, slowly turn the FOCUS control 
through the optimum setting. If the A S TJG 
adjustment is correctly set, the vertical and 
horizontal portions of the display will focus 

at the same position of the FOCUS control .. 
This setting of  the A S TJG adjustment should 
be correct for any display. 

1 .  I nsta l l  an ampl i f ier u n i t in the LEFT VERT 
compartment and a t ime-base un it in the A HORIZ 
compartment. 

2. Set the VERTICAL MODE switch to LEFT and the 
HOR IZONTAL MODE switch to A. 

3. Connect the output of a sine-wave generator to the 
input of the ampl ifier unit .  Set the sine-wave 
generator repetition rate to 1 k i lohertz and the 
vertical ampl ifier deflection factor for a 2-division 
display. 

4. Set the t ime- base u n it sweep rate for 0 .2  
mi l l isecond/d ivision and the  triggering for a stable 
disp lay. Set the A I NTENSITY control so the display 
is at a usable intensity level (about m id range) . 

5. Turn the FOCUS control ful ly counterclockwise and 
set the ASTIG adjustment to midrange. 

6. Set the FOCUS control so the sine-wave trace is as 
thin as possible. 

7. Adjust the ASTIG adjustment so the sine-wave trace 
is as thin as possible. 

8. Repeat steps 6 and 7 for the best overall focus. 

BEAMFINDER 

The 8EAMFINDER helps to locate a d isplay that 
overscans  the crt v iewing area vert ical ly and/or 
horizontal ly. When the 8EAMF I N DER button is pressed, 
the display is compressed and defocused with in the 
g raticule area. To locate and reposition an overscanned 
display, use the following procedu re: 
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1 .  Press the BEAMFI NDER button . While the display is 
compressed adjust the vertical and horizontal 
Position controls to center the d isplay.  Change the 
vertical deflection factor unt i l  the deflection is about 
fou r  d ivisions (the horizontal deflection needs to be 
red uced to approx imately s ix  d iv is ions when 
operat ing in  an X-Y mode) . 

2. Release the BEAMFINDER button; the d isplay 
should remai n within the g raticule area. 

TRACE ALIGNMENT 

The TRACE ROTATION adjustment al lows the trace to 
be al igned with the horizontal g raticule l i nes. To adjust 
TRACE ROTATION,  fi rst set the ampl ifier un it input to 
g round and then position the trace to the center 
horizontal g raticule l ine. Adjust the TRACE ROT A TION 
so that the trace is paral lel with the center horizontal 
grat icule l ine. Return the ampl ifier un it input to AC. 

READOUT DISPLAY 

The Readout System provides an al phanumeric display 
of information on the crt along with the analog 
waveform d isplay. The i nformation displayed by the 
Readout System is obtained from the plug-in un its 
instal led in the plug-in compartments. 

The readout information from each channel of the plug
in  un its is cal led a word. U p  to eight words of readout 
information can be displayed on the crt (two channels 
from each of the fou r  plug-in compartments) .  The 
location of each readout word is fixed and is d i rectly 
related to the plug-in un i t  and channel from which it 
originated. F igure 2-4 shows the area of the graticule 
where the readout from each p lug- in u n it and/or 
channel is displayed. Notice that the readout from 
channel 1 of each plug-in un it is d isplayed in the top 
d ivision of the grat icule and the readout from channel 2 
is d isplayed d i rectly below i n  the bottom division of the 
g raticu le. Usually the readout information for p lug in 
un its and/or channels, which are selected by the mode 
switches, appears in  the readout display. (Some special 
purpose plug-in un its may over-ride the mode switches 
to display readout even though the compartment is not 
selected for display.) 

Readout Identify 

An "I dentify" featu re is provided by the Readout System 
to correlate the readout word with the orig inating plug
i n  un it and chan nel (ampl ifier un its only) .  When the 
"Identify" button of an ampl ifier u nit  is pressed, the 
word I D ENTI FY appears in  the readout location 
al located to that p lug-in and chan nel .  Other readout 
words in the d isplay remain unchanged. When the 
" Identify" button is released, the readout from th is p lug
in channel is again displayed. Ci rcu itry may also be 
provided in  the amplifier u nit to produce a noticeable 
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change in the analog waveform d isp lay to identify the 
associated trace when the " Identify" button is pressed 
(see the plug-in un it manuals for details) . 

Readout Intensity 

The READOUT control determ ines the intensity of only 
the readout portion of the display, independently of the 
other traces. The Readout System is inoperative when 
the READOUT control  is in  the fu l ly cou nterclockwise 
OFF posit ion.  This may be desi rable when the top and 
bottom d ivisions of the g raticu le are to be used for 
waveform d isplay or when the trace i nterruptions 
necessary to display characters i nterfere with the 
waveform d isplay. 

Readout Modes 

The READOUT control determi nes the operat ing mode 
of the Readout System.  With the READOUT control set 
to free run (out of OFF or PULSED detent positions) the 
Readout System operates continually, interrupting the 
crt d isp lay at random (for about 20 microseconds) in  
order to write each character on the crt. With the 
READOUT control set to the PULSED position, the 
Readout System operates in  a triggered mode; one 
complete frame (up to eight words) of readout is 
displayed. The + GATE/EXT switch determines whether 
Readout is displayed at the end of the + GATE or when 
an external s ig nal is appl ied to the rear-panel 
G R A T I C U L E /R E A D O U T  S I N G L E  S H O T  i n p u t  
connector. The + GATE switch selects whether A t ime
base gate or B ti me-base gate tr iggers the readout. 

One frame of readout information is also displayed each 
time the READOUT MAN (manual) button is pressed. 

LEFT VERT R IGHT VERT A HORIZ B HORIZ 
CHANN E L l CHANNEL l CHANN E L l CHANNE L l 

100· . l I 90 I I I i 
1-
1-

f--
10 I 0�· . . 
I 

LEFT VERT RI GHT VERT A HORI Z B HORIZ 
CHANN E L 2 CHANN E L 2 CHANN E L 2 CHANN E L 2 
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Figure 2-4. Location of readout on the crt Identifying the 
originating plug-In and channel. 



The brightness of the readout d isplay, when operating in  
the PULSED mode, is  set by the R EADOUT PRESET 
adj ustment. 

CARE OF CRT SCREEN 

The fol lowing precautions wil l  prolong the useful l ife of 
the crt screen used in  this instrument. 

1 .  Use min imum beam intensity to produce a clear, 
wel l-defined display. 

2. Avoid repeated use of the same area of the screen. 
If a particu lar waveform is to be d isplayed for a long 
period of t ime, change the vert i cal  posit ion 
occasionally to use other port ions of the d isplay 
area. 

3. Use min imum R EADOUT INTENSITY. 

VERTICAL AND HORIZONTAL MODE 
COMBINATIONS 

There are 20 possible combi nat ions of VERTICAL 
MODE and HORIZONTAL MODE switch sett ings. The 
poss ible number of d isp lay combinat ions is further 
multipl ied as fo l lows :  

1 .  The  variety of  plug-in un its avai lable for use with 
this instrument. 

2 .  The i nterchangeabi l ity of plug-in un its ( i .e . ,  either 
an ampl if ier or a t ime-base unit  can be i nstal led i n  
any compartment) . 

3. The capabi l i t ies of the p lug-in un its used with th is 
i nstrument (e.g . ,  a dual-trace ampl ifier un it can be 
used in either of the two sing le-channel modes, in a 
dual-trace mode, or in an algebraically added mode. 
A dual t ime-base u n it may be used for an 
i ndependent sweep or for a delayed sweep in  the B 
Horizontal com partment) . 

Therefore, it is d iff icult to l ist a l l  of the d isp lay 
combinations which can occur dur ing use of the 7904A 
and avai lable p l ug- in  u n its.  Table 2- 1 l i sts the 
combination of VERTICAL MODE and HORIZONTAL 
MODE switch positions available and the type of d isp lay 
obtained with each com bination.  

Vertical Modes 

When the LEFT or R IGHT button of the VERTICAL 
MODE switch is pressed, on ly  the signal from the p lug
in  un it in  the selected compartment is disp layed. 

Alternate Mode. The AL T position of the VERTICAL 
MODE switch produces a d isp lay which alternates 
between t h e  L E FT V E R T a n d  R I G H T  V E R T  
compartments with each sweep of the crt. Although the 
AL T mode can be used at al l  sweep rates, the CHOP 
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mode provides a more satisfactory display at sweep 
rates slower than 20 m i l l iseconds/d ivis ion. At these 
slower sweep rates. alternate-mode switch ing becomes 
perceptible.  

A lternate Mode displays have three types of triggering 
avai lable. When the A and B TR IGGER SOURCE 
switches are set to the VERT MODE posit ions, each 
sweep is triggered by the signal being d isplayed on the 

Vertical 
Mode 

LEFT 

ALT 

ADD 

CHOP 

R IGHT 

TABLE 2-1 
Display Combinations 1 

Horizontal 
Comments 

Mode 

A or B One trace, vertical deflection 
from single unit; horizontal 
deflection from single unit. 

ALT or Two traces, vertical deflection 
CHOP from single unit; horizontal 

deflection from both un its. 

A or B Two traces, vertical deflection 
from both units; horizontal 
deflection from single unit. 

ALT or Two traces, vertical deflection 
CHOP from both units; horizontal 

deflection from both units. 

A or B One trace, vertical deflection 
shows algebraic summation of 
signals from both units; 
horizontal deflection from 
single un it. 

ALT or Two traces, vertical deflection 
CHOP shows algebraic summation of 

signals from both units; 
horizontal deflection from both 
horizontal compartments. 

A or B Two traces, vertical deflection 
shows signals from both units; 
horizontal deflection from 
single unit. 

ALT or Four traces, vertical deflection 
CHOP shows signals from both un its; 

horizontal deflection from both 
un its. 

A or B One trace, vertical deflection 
shows signal from single unit; 
horizontal deflection from 
single un it. 

ALT or Two traces, vertical deflection 
CHOP shows signal from single unit; 

horizontal deflection from 
both units. 

1
Combinatlons given for single-channel vertical and horizontal units only. 
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crt. This provides a stab le d isplay of two unrelated 
signals, but does not ind icate the phase relat ionship 
between the signals. I n  either the LEFT VERT or RIGHT 
VERT positions of  the TRIGGER SOURCE switches, the 
two s i g n a l s  are d i s p l ayed s h o w i n g  t ru e  t i me 
relationsh ip.  However, if the signals are not t ime related, 
the d isplay from the pl ug-in that is not providing a 
trigger signal wi l l  be unstable on the crt .  The trigger 
source switches are i l l umi nated ind icating the sou rce of 
the trigger signal .  

When the AL T VERTICAL MODE switch is selected and 
either the AL T or CHO P button of the HORIZONTAL 
MODE switch is selected, the i nstrument operates i n  the 
slaved-alternate mode. Under this cond it ion, the signal 
from the LEFT VERT un it is always d isplayed at the 
sweep rate of the 8 HORIZ t i me-base un it, and the 
signal from the R IGHT VERT un it is  d isplayed at the 
sweep rate of the A HORIZ t ime-base u nit  (nondelayed 
sweep on ly) . This results in two d isplays that are 
completely independent as to vertical deflection and 
sweep rate. This d isplay is equ ivalent to the d isplay 
obtainable with a dual-beam osc i l loscope for most 
repetit ive-d isplay combi nat ions. 

I n  s laved-alternate mode with the A and 8 TRIGGER 
SOURCE switches set to VERT MODE the A t i me-base 
un it receives a trigger from the right vert ical , and the 8 
t ime-base u n it receives a trigger from the left vertical . 
This is ind icated by the i l luminated 7904A Trigger 
Sou rce buttons. 

If a delayed-sweep operation is used with this mode, a 
d ifferent sequence is d isp layed . Fi rst, the LEFT VERT 
un it s ignal is displayed at the sweep rate of the A HORIZ 
t ime-base un it (delaying sweep) and then at the sweep 
rate of the 8 HORIZ t i me-base un it (de layed sweep) . 
The vert ical display then shifts to the R IGHT VERT un it 
and its signal is  d isplayed consecutively at the delaying 
and delayed sweep rates. 

Chopped Mode. The CHOP pos ition of the VERTICAL 
MODE switch produces a d isplay which is electron ically 
switched between channels at about a one-megahertz 
rate. I n  general, the CHOP mode provides the best 
d i sp l ay at sweep rates s l ower t h an about  20 
m i l l iseconds/d ivision or whenever dual-trace, s ingle
shot phenomena are to be displayed. At faster sweep 
rates the chopped switch ing becomes apparent and may 
interfere with the d isplay. 

When the A or 8 TR IGGER SOURCE switches are set to 
VERT MODE, the t ime-base un its are triggered from the 
left vertical plug-in trigger signal .  The LEFT VERT or 
R IGHT VERT trigger-source posit ions provide trigger 

. s ignals to the t ime-base un its from the selected vertical 
un it only. The trigger source is i nd icated by the 
i l luminated trigger source pushbuttons. This al lows two 
t ime-related signals to be d isplayed showing true-time 
relationship .  ( If the signals are not t ime-related, the 
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display from the channel that is not prov id ing the trigger 
signal wi l l  appear unstable.) 

The CHOP mode can be used to compare two s ing le
shot, transient, or random signals that occur  within the 
t ime interval determ ined by the t ime-base un it (ten t i mes 
selected sweep rate) . To provide correct tr iggeri ng, the 
displayed signal which provides the t rigger signal must 
precede the second d isplay in t ime. Since the signals 
s h ow t r u e- t i m e  r e l at i o n s h i p , t i m e- d i f f e r e n c e  
measurements can be made from the d isplay. 

Algebraic Addit ion. The ADD posit ion of the 
VERTICAL MODE switch can be used (1 ) to d isplay the 
sum or d ifference of two s ignals, (2) for common-mode 
rejection to remove an undesired s ignal, or (3) for de 
offset (applying a de voltage to one channel to offset the 
de component of a signal on the other channel ) .  The 
i solation between the vertical p lug-i n compartments is  at 
least 1 60:1 from de to 1 00 megahertz; it decreas'es to 
80: 1  from 1 00 megahertz to 500 megahertz. The overall 
deflection on the crt in the ADD mode is the algebraic 
sum of the sig nals from the vertical plug-in un its. It  is 
d iff icult  to determi ne the voltage ampl itude of the 
rel>ultant display un less the ampl itude of the signal 
appl ied to one of the plug-ins is  known. This is 
part icularly true when the vertical un its are set to 
d ifferent deflect ion factors, s ince it is not obvious which 
portion of the d isplay resu lts from the s ignal appl ied to a 
g iven plug-in un it .  The polarity and repetit ion rate of the 
appl ied signals wi l l  also affect the ADD d isplay. 

The fol lowing precautions should be observed when 
using the ADD mode. 

1 .  Do not exceed the input-voltage ratings of the plug
in  un its. 

2. Do not apply large signals to the plug-in in puts. A 
good ru le is not to apply a sig nal of more than about 
eight t imes the vertical deflection factor. Larger 
voltages may result in a d istorted d isp lay. 

3. To ensu re the greatest dynam ic range in the ADD 
mode, set the position controls of the plug-in un its 
to a sett ing which would resu lt in a m id-screen 
display if viewed in the LEFT or R I GHT positions of 
the VERTICAL MODE switch. 

4. For fam i l iar response from each channel, use 
identical plug-ins and set the plug-in u ni ts for the 
same type of input coupl ing mode. 

Horizontal Modes 

When either the A or 8 button of the HOR IZONTAL 
MODE switch is pressed , the sig nal is d isplayed at the 
sweep rate of the selected ti me-base un it .  Set the 
appl icable INTENS ITY control and trigger-source switch 
for the desi red d isplay.  



Alternate M o d e .  T h e  A L  T p o s i t i o n  of  t h e  
HORIZONTAL MODE switch provides crt sweeps 
derived alternately from the two t i me-base un its. 
Althoug h the AL T horizontal mode can be used at all 
sweep rates, the CHOP mode p rovides a more 
satisfactory display at sweep rates slower than about 20 
m i l l i seconds/d iv is ion .  At slower sweep rates, the 
switch ing between the alternate-mode traces becomes 
apparent and may interfere with correct analysis of the 
display.  

NOTE 

This instrument will not operate in the A L  T 
position of the HORIZONTAL MODE switch 
if either horizontal plug-in compartment is 
vacant. 

The A and B I NTENSITY controls al low ind ividual 
adjustment of the traces produced by the t ime-base 
un its in the A HORIZ and B HORIZ compartments. 
Correct tr iggering of both ti me-base un its is  essential i n  
obtai n ing the correct display i n  the AL T horizontal 
mode. If either of the t ime-base un its does not receive a 
correct trigger, and therefore does not produce a sweep, 
the other un it can not produce a sweep either. Th is 
means that one time-base un it cannot beg in i ts sweep 
unt i l  the previous un it has completed its ent ire display. 
This can be avo ided if the t ime-base un its are set for 
auto-mode triggering (sweep free-runs if not correctly 
triggered) .  See Trigger Sou rce for operation of the A 
and B TRIGGER SOURCE switches. Also, see Vertical 
Trace Separation for information on posit ioning the B 
HORIZ d isplay when i n  the AL T dual-sweep mode. 

Chopped Mode. When the CHOP button of the 
HORIZONTAL MODE switch is pressed, the display is 
electron ical ly switched between the two t ime-base un its 
at about a 200 ki lohertz rate. In general, the CHOP 
horizontal mode provides the best d isp lay when either of 
the time-base un its is  set to a sweep rate lower than 
about 20 mi l l iseconds/d ivision. It  also provides the best 
d isplay when the two ti me-base un its are set to widely 
d iffer ing sweep rates. In the CHOP horizontal mode, 
equal t ime segments are d isplayed from each of the 
time-base un its. Th is provides a d isplay which does not 
change greatly, in i ntensity, as the sweep rate of either 
t i me-base u n i t is reduced ( i n  contrast to AL T 
HORIZONTAL MODE operation where the slowest trace 
tends to be the brightest) .  

The A and B INTENSITY controls al low ind ividual 
adjustment of the i ntensity of the traces produced by the 
t ime-base un its in the A HORIZ and B HORIZ  
compartments. Triggering is not as crit ical i n  the  CHOP 
horizontal mode as  i n  AL T ;  i f  one of  the un its is not 
triggered properly, on ly the trace from the untriggered 
time-base un i t  is  missing from the disp lay. The other 
trace is presented in the normal man ner. See Trigger 
Sou rce and Vertical Trace Separation for information on 
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position ing the trace produced by the B HORIZ u n it i n  
relation to the trace from the A HORIZ u n it .  

VERTICAL TRACE SEPARATION 

When one of the d ual-sweep horizontal modes is 
selected, the VERT TRACE SEPARATION (B) control 
al lows the trace produced by the B HORIZ sweep to be 
positioned above or below the trace produced by the A 
HORIZ sweep. To use the control ,  f i rst position the trace 
produced by the A HORIZ p lug- in un it. Then adjust the 
VERT TRACE SEPARATION (B) control to move the 
trace produced by the B HORIZ p lug- in u n it away from 
the A HORIZ d isp lay. If both waveforms are larger than 
fou r divisions in ampl itude, the d isplays can only be 
positioned so they do not d i rectly overlap s ince each 
waveform cannot be positioned to a u n ique area of the 
crt. 

TRIGGER SOURCE 

The A and B TRIGGER SOU RCE switches select the 
i nternal trigger s ignals for the A HORIZ and 8 HORIZ  
t ime-base u n its. For most appl ications, these switches 
can be left in the VERT MODE posit ion.  This pos ition is 
the most conven ient since the i nternal t rigger signal is 
automatical ly switched as the VERTICAL MODE switch 
is changed or as the display is electron ically switched 
between the LEFT VERT and R IGHT VERT plug-ins i n  
the A L  T VERTICAL MODE switch posit ion.  I t  also 
provides a usable trigger s ignal in the ADD position of 
the VERTICAL MODE switch,  s ince the internal trigger 
s ignal i n  these modes is the algebraic sum of the signals 
appl ied to the vertical p lug-in un its. In the CHOP 
position, the left vertical p lug-in is the trigger sou rce. 
Therefore, the VERT MODE position ensures that the 
t ime-base un its receive a trigger signal regardless of the 
VERTICAL MODE switch sett ing w ithout the need to 
change the trigger sou rce select ion.  The A and 8 
TRIGGER SOURCE switches are i l luminated to i ndicate 
the sou rce of the trigger s ignal .  

If correct tr iggering for the desi red d isplay is not 
obtained i n  the VERT MODE posit ion ,  the trigger source 
for either the A H O R IZ or B HORIZ t ime-base un it can 
be changed to obtain the trigger s ignal from either the 
LEFT VERT or R IGHT VERT plug-in .  The i nternal trigger 
s i g na l  is obta i n e d  f rom t h e  se lected vert i ca l  
compartment whether the plug-in i n  that compartment i s  
selected for d isplay on the crt or not. If  the internal 
trigger sig nal is obtained from one of the vertical un its 
but the other vertical un it is selected for display, the 
internal sig nal must be t ime-related to the d isp lay sig nal 
in order to obtain a triggered (stable) display. 

CALIBRATOR OUTPUT 

The CALIBRATOR provides a convenient s ignal for 
checking  bas ic  vert ical gain and sweep t im ing .  The 
cal i brator signal is  also useful for adjust ing probe 
compensat ion  as descri bed in p robe i nstruction 
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manuals. I n  addit ion, the cal ibrator can be used as a 
conven ient s ignal source for app l ication to external 
equ ipment. 

Voltage 

The CALI BRATOR provides accurate output voltages of 
40 m i l l ivolts, 0.4 volt, and 4 volts into h igh impedance 
loads (�1 00 kO) . In  addition, i t  provides 4 mi l l ivolts, 40 
m i l l ivolts, and 0.4 volt into 50-ohm loads. 

Current 

The optional current loop accessory provides a 40-
m i l l iampere output current (the CAL I BRATOR must be 
set for a 4 volt output) . which may be used to check and 
cal ibrate current-measuring probe systems. The current 
signal is obtained by c l ipp ing the probe around the 
current loop (use the current loop adapter accessory 
part 01 2-0341 -00) . 

Repetition Rate 

The repetition rate of the CALIBRATOR is 1 k i lohertz. 
The cal ibrator c i rcu it uses frequency-stable components 
to maintain accurate frequency and a constant duty . 
factor. Thus, the CALIBRATOR can be used for 
checking the basic sweep t im ing of t ime-base u nits ( 1 -
k i lohertz rate only). 

Wave Shape 

The square-wave output s ignal of the CALIBRATOR can 
be used as a reference wave shape when checking or 
adjust ing the compensation of h igh-resistance probes. 
The square-wave output from the CALIBRATOR has a 
flat top; any d istortion in the d isplayed waveform is due 
to the probe compensation. 

SIGNAL OUTPUTS 

+ Sawtooth Out 

The + SAWTOOTH connector provides a positive-going 
sawtooth s ignal derived from the time-base un it instal led 
in the A HORIZ compartment or from the t ime-base un i t  
instal led in  the B HORIZ compartment. 

The front-panel A or B +  SAWTOOTH switch determ ines 
whether the A HORIZ or the B HORIZ compartment is 
the source of the + SAWTOOTH output signal. The u nit  
of t ime for the sawtooth output is determi ned by the 
sett ing of the t ime-base-unit  Ti me/Division switch. Refer 
to Table 1 -3, in the General I nformation section for 
signal parameters. 

+ Gate Out 

The + GATE connector provides a posit ive-going 
rectangular pu lse wh ich is derived from a t ime-base unit  
instal led in  either horizontal p lug-in compartment. The 
A or B + GATE switch selects the source of the + GATE 
signal from the t ime-base un i t  instal led in the A HORIZ 
compartment or the B HORIZ compartment. The 
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duration of the + GATE sig nal i s  the same a s  the 
durat ion of the respective u nmagn if ied sweep. The 
ampl itude of the + GATE s ignal is  about 0.5 volt i nto 50 
ohms or about 1 0  volts into 1 megoh m. 

Signal Out 

The S IG OUT connector provides a sample of the 
vert ical deflection signal .  The source of the output 
signal is  determined by the B TRIGGER SOURCE 
switch. I n  the VERT MODE posit ion of the B TRIGGER 
SOURCE switch, the output s igna l  is determ ined by the 
setting of the VERTICAL MODE switch. The output 
signal in the LEFT and R I GHT posit ions of the 
VERTICAL MODE switch is obtained only from the 
selected vertical un it. In  the AL T position of the 
VERTI CAL MODE switch, the output signal at the SIG 
OUT connector switches between signals from the two 
vertical un its, along w ith the crt d isplay. However, the 
vertical output signal in the ADD position is a composite 
signal .  In the CHOP position the signal out is  derived 
from the LEFT VERT p lug-in. The LEFT VERT and 
R IGHT VERT positions of the B TRIGGER SOURCE 
switch are i ndependent of the select ion of the 
VERTICAL MODE switch and provide the vertical output 
signal only from the selected vertical un it even when it is 
not selected for d isplay by the VERTICAL MODE switch. 

Probe Power 

The two PROBE POWER con nectors on the rear panel 
of this instru ment provide operating power for active 
probe systems. It is not recommended that these 
connectors be used as a power source for appl ications 
other than the compat ible probes or other accessories 
which are specifical ly designed for use with this system. 

DISPLAY PHOTOG RAPHY 

A permanent record of the crt d isp lay can be obtained 
w ith an osci l loscope camera system. The i nstruction 
manual for the Tektronix osc i l loscope cameras i nclude 
c o m p l e t e  i n s t r u c t i o n s  for o b ta i n i n g  wavef o r m  
photographs. 

The crt bezel provides integral mounting for Tektronix 
osci l loscope cameras. The three pins located on the left 
side of the crt bezel provide power to com patible 
camera systems. Control s ignals are also received from 
Tektronix automat ic cameras to al low camera-control led 
sing le-shot photography (see camera manual for further 
information) . 

If the readout portion of the d isplay i s  to be i ncluded on 
waveform photographs, the following suggestions w i l l  
a id  in obta in ing good photographs. 

1. Focus the crt d isplay. Focus the camera on the 
readout portion of the crt display .  The auto-focus 
feature of th is instrument w i l l  maintain the traces at 
opt imum focus. 



2. Set the R EADOUT I NTENSITY control for the 
m in imum setting that al lows the characters to be 
written. This normally occurs at a s l ig htly lower 
intensity level than is necessary for complete writ ing 
of the waveform d isplay. Some experimentation may 
be necessary to establ ish the correct level. Too h igh  
a sett ing of  the  R EADOUT intensity control w i l l  
result in  a broad, poorly defined photog raph of  the 
readout display .  

3 .  I f  s i n g l e-shot photography i s  used,  set  the  
R EADOUT and GRAT I LLUM controls to  the  
P U LSED pos i t ion (see Readout D i splay and  
G raticu le  I l l u m i nat ion for com plete operat ing 
informat ion) .  Th is  al lows, the Readout d isplay and 
graticule i l lumination to occu r in  a s ingle-shot 
manner after the trace is complete (be sure the 
camera shutter remains open at least 0 .5 second 
after the sweep is completed to photog raph the 
enti re readout and graticu le) . 

INTENSITY MODULATION 

I n tensity (Z-axis) modulation can be used to relate a 
th i rd item of electrical phenomena to the vertical (Y
ax is) and the horizontal (X-axis) coord i nates w ithout 
affecting the waveshape of the displayed signal .  This i s  
accompl ished by chang ing the i ntensity of the displayed 
waveform to provi de a "g ray scale" display. 

The voltage a m p l itude req u i red for v is ib le  t race 
modulation depends on the sett ing of the A and B 
I NTENSITY controls. A two-volt peak-to-peak signal wi l l  
completely blan k the display even at max imum intensity 
levels; lower ampl itude signals can be used to change 
only the relative trace brightness. Negative-going 
signals increase the display i ntensity and posit ive-going 
signals decrease the display intensity. Refer to Table 1-3 
in  the General I nformation section for specif icat ions on 
Z-axis signal req u i rements. 

Time markers appl ied to the rear-panel Z-AXIS I NPUT 
connector provide a d i rect t ime reference on the display. 
With u ncali brated horizontal sweep or  X-Y mode 
operation, the t ime markers provide a means of reading 
t ime d i rectly from the display. I f  the markers are not 
t ime-related to the disp lay waveform, use a s ingle-sweep 
display. 

REMOTE INPUT SIGNALS 

The signal sou rce requ i red to operate the remote input 
functions on the rear panel can be either active (pu lse 
generator, log ic c i rcuit ,  etc. )  or passive (switch or relay) . 
Refer to Table 1 -3, in the General I nformation section 
for specific parameters on each in put. 

Remote Single Sweep Reset 

An external s ingle-sweep-reset sig nal can be appl ied to 
t ime-base un its instal led in the horizontal plug-in 
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compartments through the rear-panel S I NGLE SWEEP 
R ESET input connector. This remote reset fu nction is a 
dupl ication of the manual ly-operated s ingle-sweep reset 
function (pushbutton) located on the front panel of the 
7B-series t ime-base un its. 

A and B S I NGLE SWEEP READY outputs are provided 
for external ind icators. The ind icators s ignify that the 
t ime-base un it has been reset, and is ready to present a 
s ingle sweep when the next trigger pulse arrives. Refer 
to Table 1 -3, in the General I nformation section of th is  
manual for s ignal  parameters. 

Remote Gratlcule and Readout Single Shot 

The GRAT I C U LE/READOUT S I N G L E  SHOT bnc 
connector ( located on the rear panel) al lows an external 
signal to actuate one frame of readout information and 
one momentary i l l umination of the grat icule when the 
READOUT I NTENSITY and G RAT I LLUM controls are 
set to PU LSED, and the +GATE/EXT push buttons for 
READOUT and G RAT I L LUM are set to EXT. Refer to 
Table 1 -3, in the General I nformation section of th is 
manual ,  for input req u i rements. 

APPLICATI ONS 

The 7904A Osci l loscope a n d  associated plug-in un its 
provide a flex ible measurement system . The capabil it ies 
of the overall system depend mainly upon the plug-in 
un its selected for use with th is instrument. Specific 
app l i cat ions for the i nd iv id ual  p lug- in  u n its are 
descri bed in  the p lug-in un it instruction manuals. The 
overall system can also be used for many appl ications 
which are not descri bed in  detai l  either in this manual or 
in  the manuals for the ind ividual p lug-in un its. Contact 
your Tektron ix  Field Office or representative for 
assistance in  making specific measurements with th is  
instrument. 

VERTICAL AMPLIFIER PLUG-IN UNITS 

All 7A-series plug-in un its (except the 7A2 1 N  un it) can 
be used with the 7904A. Bandwidth and sensitivity 
ranges should be taken into consideration when 
select ing ampl if ier plug-in un its. 

Single-Trace 

Any sing le-channel ampl if ier wi l l  d isplay a signal,  with 
the sweep provided by any 7B-series t ime-base pl ug-in 
unit . This combination leaves two unused compartments 
avai lable for other spec ial pu rpose un its. Blank plug-in 
pane ls  are ava i l a b l e  for  any u n f i l l ed  p l u g - i n  
compartment to reduce electromagnet ic  interference. 

Dual-Trace 

A dual-channel ampl if ier in either vert ical compartment 
can display two separate signals with the other vertical 
compartment free for other uses. 
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Three-Trace 

A dual-channel ampl if ier can be used with any sing le
channel ampl ifier to display three separate sig nals. If 
two t ime-base p lug-in un its are used in  the horizontal 
compartments, two signals can be d isplayed at one 
sweep rate whi le the other signal is  displayed at the 
other sweep rate. 

Four-Trace 

Two dual-channel ampl if iers can d isplay four separate 
signals. If one t ime-base un it is used, a l l  four s ignals wi l l  
be d isplayed at the same sweep rate. 

TIME-BASE PLUG-IN UNITS 

The 7904A is com patible with t ime-base un its of the 
7810, 7870, 7880 and 7890 series.  Sweep rates and 
triggering ranges should be taken i nto consideration 
when selecting t ime-base plug-in un its. 

To obtai n a delayed sweep d isp lay, a delaying t ime-base 
un it must be instal led in the A H O R IZ compartment and 
a delayed t ime-base u n it instal led in  the 8 HORIZ 
compartment. A delayed-sweep display can also be 
obtained with one horizontal compartment if a d ual 
t ime-base un it is used. This leaves the other horizontal 
compartment avai lable for other plug-in un its as 
suggested later in th is sect ion.  

NOTE 

The 7B5Q-series time-base units are not 
recommended for use with this instrument, 
because they require a longer delay line than 
is used in the 7904A. Therefore, the leading 
edge of the triggering event may not appear 
on the display. 

SAMPLING DISPLAYS 

Sampl ing-system plug-in un its for the 7000-series 
osci l loscopes provide displays of fast-changing signals 
that cannot be exami ned using any other method . For 
example, sampl ing systems avai lable for the 7904A can 
resolve repetit ive signals having less than 1 0  m i l l ivolts of 
peak a m p l i t u d e  and  occu r r i n g  i n  l ess t h a n  1 
nanosecond. 

The technique used for sampl ing is very s imi lar in 
pr inciple to the use of stroboscopic l ight to study fast 
motion.  Samples of successive waveforms are taken, 
ampl if ied by a relatively low-bandwidth ampl ifier, and 
then displayed on the crt as a repl ica of the sampled 
waveforms. 

Th ree sampl ing systems are avai lable at th is  t ime for the 
7904A: ( 1 ) the 7S1 2, which provides t ime-domain
reflectometry d isplays and general-pu rpose sampl ing 
measu rements, (2) the 7S1 1 /7T1 1 system and (3) the 
7S1 4, a d ual-channel  vert ical  sam p l i n g  system,  
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inc luding main and delayed sweep functions. See the 
T e k t ro n i x  P ro d u cts  c a t a l o g  to d et e rm i n e  t h e  
characteristics of individual un its mentioned and of 
additional u n its made avai lable after th is manual is  
publ ished. 

Single-Trace Sampling 

A s ing le-trace sampl ing d isplay req u i res either a double
width 7S1 2  {wh ich includes a t ime-base) , or the 7S1 1 
sam pl ing u n it and the 7T1 1 sampl ing sweep un it .  Di rect 
interconnections between the 7S1 1 and the 7T1 1  req u i re 
these un its to be adjacent, with the 7S1 1 in the R IGHT 
VERT compartment and the 7T1 1  in the A HORIZ 
compartment. I f  either the  7S1 2  or. the  7S1 4  is used, i t  
must be  located i n  the  m iddle two compartments to 
make proper connections with the 7904A. 

Dual-Trace Sampling 

Two 7S1 1 's can be used with a single sampl ing t ime
base u n it for t ime-related d isp lays of two sig nals. D i rect 
interconnections from the the LEFT VERT 7S1 1 pass 
through the R IGHT VERT 7S1 1 to reach the A HORIZ 
t ime-base un it .  

The 7S1 4  is a dual-channel sampl ing un it with delaying 
sweep capabi ity. It must be used in the m iddle two plug
in com partments. 

Dual-trace sampl ing d isp lays can also be made by a 
7S1 2  in the middle two compartments and a 7S 1 1  in the 
LEFT VERT compartment. In th is appl ication,  the 7S1 2  
suppl ies the t ime-base for both traces. 

X-Y Sampling 

One 7S1 1 i nserted in  the R IGHT VERT compartment 
and one in  the adjacent A HORIZ compartment 
automat ical ly share a 50 k i lohertz free-running strobe 
cond ition specified for X-Y d isplays. The 7S1 4  has an X
Y operation incorporated as one of its normal mode 
functions. 

SPECIAL PURPOSE PLUG-IN UNITS 

The variety of special-purpose pl ug- in un its avai lable 
allows the 7904A Osc i l loscope to be used for many 
special ized appl ications. The following is a brief 
d iscussion of some of the avai lable special-purpose 
plug-in un its. 

Digital Counters and Multlmeter Plug-I n Units 

The d ig ital-mult imeter plug-in un its measu re cu rrent, 
voltage, temperature and resistance: d igital-frequency 
counter p lug-in un its measu re frequency, from de to 
above 500 megahertz. These un its make use of the 
readout system to display the measured information on 
the crt and can function in  any compartment, i n  
combination with each other or with any other p lug-in  
un its avai lable for use wi th  the 7904A osci l loscope 
system. 



The abi l ity of dig ital readout plug-in u nits to operate 
with other p lug-in u nits makes it possible to process and 
m on itor  s i g n a l s  at t h e  same t i m e  t h e  d i g i ta l  
measu rement is being made. For  example, by locating a 
frequency counter in one of the vertical compartments 
and an ampl ifier un it in the other vertical compartment, 
the c rt can d isplay the trigger waveform, superi mposed 
on the displayed signal ,  to indicate the actual t riggering 
point. Or, if  the counter is placed in  a horizontal 
compartment, a low-amplitude sig nal can be appl ied to 
a vertical ampl ifier and ampl ified before it is internal ly 
routed by the tr igger source switches to the counter 
tr igger c i rcuit. This al lows the un it to be used on signals 
too smal l to trigger other counters. 

Programmable Digitizer Plug-In Unit 

Instal lation of a Programmable Dig itizer pl ug-in unit, 
such as a 7D20, adds dig ital storage and ful l  I EEE 488 
bus capabi l i t ies to the 7904A Osci l loscope system. 
Some major features that the Programmable Dig itizer 
provides are mu lt iple waveform storage in  d ig ital 
memory, two cursors for point-to-po int measurements, 
pre- and post-trigger viewing,  storage and recall of up to 
six front-panel sett ings, and signal averag ing to reduce 
noise. The envelope mode al lows subtle variations 
among random events to be captured and d isplayed . 
Waveform storage using d ig ital memory el iminates the 
need fo r a storage crt, and also al lows viewing 
information that occu rred prior to the triggering event. 

In add it ion, the 7D20 features include a com plete 
a l p h a n u m e r i c  c rt d i s p l a y  of c u rs o r  wavefo r m  
information and measurement values, t ime base and 
ampl itude settings, tr igger posit ion, d isplayed waveform 
number, prompts and error messages, and a master 
menu that al lows quick and easy selection of seldom 
used features. 

Complete control of the Waveform Dig itizer's functions 
may be contro l led v ia the I EE E  488 I nterface. 
C o m m a n d s ,  wavefo r m s  a n d  a l p h a n u m e r i c  test  
messages may be  sent or received v ia  the  front-panel 
port. 

Readout Access Plug-In Unit 

The 7M 1 3  READOUT plug-in un it provides front-panel 
keyboard operation for conven ient access to the crt 
readout characters. This al lows information, such as 
dates and identifying nomenclature, to be displayed on 
the crt with the normal crt display. This capab i ity is 
particularly useful  when making photographs. 

Transistor Curve-Tracer Plug-In Units 

The 7000-series transistor curve-t racer plug-in u nit 
(7CT1 N) checks small s ignal t ransistors and d iodes by 
producing a display showing the basic characteristic 
curves for the device being tested. Stepped sweep 
signals from an i nternal power supply are applied to the 
device under test. The resulting output sig nals are, in 
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turn, appl ied to the horizontal and vert ical deflection 
systems of the osci l loscope to plot a fami ly of 
characteristic curves. This plot can be used to check for 
damaged t ransistors and d iodes, or to select for special 
o r  matched characteristics and to calculate gain,  
leakage, breakdown voltage, etc. 

Spectrum Analyzer Plug-In Units 

The 7000-series spectrum analyzer plug-in u nits d isplay 
signal ampl itudes dispersed over portions of the rf 
spectrum. Absolute sig nal energy is plotted on the 
vertical axis agai nst freq uency on the horizontal axis. 
Appl ications include waveform and d istortion analysis, 
e l ect ro m ag net ic  i n terfere n ce and random no ise  
measu rements, f i lter design,  spectrum survei l lance, etc. 

X-V OPERATION 

I n  some appl ications, it is desirable to display one signal 
versus another (X-Y) rather than against ti me (i nterval 
sweep) . The flexib i l ity of the ampl ifier p lug-in u n its 
avai lable for use with the 7904A provide the m eans of 
applying external signals to the horizontal-deflection 
system. 

The 7904A is sh i pped from the factory to provide X-Y 
operation (one ampl ifier un it in a vertical compartment 
and one ampl ifier un it in  a horizontal compartment) with 
Z-Axis control provided by a t ime-base un it installed i n  
t h e  remaining horizontal compartment (see Fig. 2-5) . 
When an ampl if ier is i nstal led i n  a horizontal plug-in 
compartment, the control of the Z-Axis is switched to 
the remain ing horizontal compartment ( in  wh ich the 
t ime-base un it is  instal led) as is i nd icated by the A or B 
intensity control indicator l ig hts. This is independent of 
the horizontal mode switch sett ing .  The t ime-base un it 
wi l l  control the Z-Axis and should be triggered internally 
from the vertical portion of the X-Y display .  

I n  typical X-Y displays (no ti me-base unit  for Z-Axis 
control) a de-driven Z-Axis c i rcuit produces displays 
with nonun iform brightness. A display may consist of a 
very d im transition between two bright spots (see Fig. 2-
6A) . However. when the t ime-base un it is used, Z-Axis 
control can be tu rned on only du ring the transition and 
therefore a uniform brightness display may be obtained 
(see Fig.  2-68) . Z-Axis control is accompl ished by 
increasing the sweep rate unti l  the desi red port ion of the 
d isplay is blan ked and then using the Triggering Level 
and Slope controls to v iew the appropriate port ion of the 
X-Y d isplay. The h igh  horizontal bandwidth of the 7904A 
used in conjunction with Z-Axis control from a t ime
base un it al lows observation of very fast transitions in X
V displays. 

Option 2, adds a horizontal delay to the instrument 
permitting signal phase correction between the vertical 
and horizontal deflection system. A lso, some vert ical 
plug-in un its have a variable delay function that permits 
precise phase correct ion. Fo r further i nformation,  refer 

2-1 7 



Operating lnstructlons-7904A 

7904A Controls: 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R ight 
Horizontal Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B 
B Trig Source . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert Mode 

D 7904A 

SIGNAL 
a: a: SOURCE Ill Ill li: ... ... li: :J ::E "'  :J .... - C  .... :I l- ID  :I c c 

- 1-
.M" 

. J BNC 'T' 
CONNECTOR 

� \ 
COAXIAL CABLES 

Test Equipment Contro ls: 
Amp l if ier Units . . . . . . . . . . . . . . . . . .  Set both amplifier 

units to the same 
deflection factor. 
Set the deflection 
for approximately 
six d iv i s i o n s  of 
vertical and hori
zontal deflect ion. 

Time-Base Unit 
Tr iggering 

Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto 
Coupl ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  De 
Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lnt 
Level . . . . . . . . . . . . . . . . . . . . . . . . .  Trig'd l ight on 

4593-20 

Figure 2-5. Typical Setup for X-Y Displays with Z-Axls Control 
from time-base unit. 

to the horizontal specificat ions in this manual and to the 
ind iv idual i nstruction manuals for the ampl i fier un its. 

Some of the 78-series t ime-base units can be operated 
as amp l if iers in addition to their normal uses as time
base generators. This feature al lows an external sig nal 
to provide the horizontal deflection to the crt. For most 
of the time-base u n its w ith the amplif ier funct ion,  the X 
(horizontal) deflect ion signal can be con nected either to 
an external input connector on the t ime- base u n it, or it 
can be routed to the t ime-base u n it through the internal 
trigger ing system (see time-base manuals for detai ls) .  If  
the latter method is used, the A and B TR I GG ER 
SOURCE switches must be set so that the X (horizontal)  
deflection signal is obtained from one of the vertical 
ampl ifier units and Y (vert ical) deflection signal is 
obtained from the other vertical un it .  The attenuator 
switch on the amp l ifier un it can prov ide the horizontal 
with a preconditioned signal ,  compatib le with the 
horizontal deflectio n  factor. Also, p lug-in u n its need not 
be moved from one compartment to another to change 
from X-Y operation to other modes of operat ion.  
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(A.) X-Y DISPLAY WITHOUT Z-AX I S  CONTROL • 

(B.) X-Y DISPLAY WITH THE TIME BASE UNIT 
CONTROLLING THE Z-AXIS. USE THE TIME BASE 
LEVEL/SLOPE AND TIME/DIY CONTROLS TO SELECT 
THE PORTION OF THE DISPLAY TO BE VIEWED. 

4593-21 

Figure 2-6. Typical X·Y Displays with and without Z-Axls 
Control. 

RASTER D I S PLAYS 

A raster-type d isplay can be used effect ively to i ncrease 
the apparent sweep length. For th is  type of d isplay, the 
trace i s  deflected both vert ical ly and horizontal ly by 
sawtooth s ignals.  Th is  is accompl ished in the 7904A by 
instal l ing a 79-ser ies t i m e-base u ni t  in one of the 
vertical p lug-in compartments. Normally, the t ime-base 
u n it in the vertical compartment should be set at a 
s lower sweep rate than the t ime- base un i t  in the 
horizontal com pa rtment; the n u m ber of horizontal traces 
in the raster depends u pon the ratio between the two 
rates. 

I n formation can be displayed on the raster using several 
different methods. I n  t h e  A D D  posit ion of the VERTICAL 
M O D E  switch ,  the s ignal from an ampl if ier un it can be 
algebra ically added to the vertical waveform. With th is  
method, the vertical s ignal  ampl itude on the crt should 



not exceed the d istance between the horizontal l i nes of 
the raster. Another method of d isplaying i nformation on 
the raster is to use the Z-AXIS I N PUT to provide 
i ntensity modu lation for the display. This type of raster 
d isplay could be used to provide a television-type 
display.  Complete information on operation using the Z
axis feature is g iven under I ntensity Mod ulation. 

Operating lnstructlons-7904A 

To provide a stable raster display, both t ime-base un its 
must be correctly triggered. I nternal triggering is not 
provided for the time-base un its when they are in the 
vert ical compartments; external t riggering must be used . 
Also, blanking is not provided from the t ime-base u n its 
when they are instal led in a vertical compartment. 
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7904A Instruction 

SERVICING SAFETY SUMMARY 
FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer to the Operators Safety Summary 

DO NOT SERVICE ALONE 

Do not perform i nternal service or adjustment of this 
product un less another person capable of rendering fi rst 
aid and resuscitat ion is present. 

USE CARE WHEN SERVICING WITH 
POWER ON 

Dangerous voltages exist at several points in this 
product. To avoid personal in jury, do not touch exposed 
con nections and components whi le power is on .  

D iscon nect power before removing protective panels, 
soldering, or replacing components. 

CRT HANDLING 

Use care when hand l ing  a crt. Breakage of the crt 
causes a h igh-velocity scatter ing of g lass fragments 
( implosion) .  Protective cloth ing and safety glasses 
should be worn. Avoid str ik ing the crt on any object 
which might cause it to crack or im plode. When stor ing 
a crt, place it i n  a protective carton or set it face do)Nn in  
a protected location on a smooth surface with a soft mat 
under the faceplate. 

USE THE PROPER FUSE 

To avoid f i re hazard, use only the fuse specified i n  the 
parts l ist for you r  product, and which is identical in type, 
voltage rat ing,  and cu rrent rat ing .  
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Section 3-7904A 

TH EORY OF OPERATI ON 
This section descri bes the ci rcuitry used in the 7904A Osci l loscope. The description begins with a discussion of the 
instrument, using the block diagram shown in Fig ure 3-1 ,  and continues in detail ,  showing the relationsh ips between 
the stages in each major ci rcu it. Schematics of al l  major circu its are g iven in Section 8, Diagrams and Circu it Board 
I l lustrat ions. Stages are outlined, on the schematics, with wide shaded l ines. Stage names are in shaded boxes. Refer 
to these schematics throughout the fol lowing ci rcuit description for specific electrical values and relationships. 

B LOCK D I AG RAM 
The fol lowing discussion is provided to assist in understanding the overal l  concept of the 7904A Osci l loscope 
mainframe before the individual c ircu its are discussed in detail .  A basic block diagram of the 7904A is shown in Figure 
3-1 .  Only the basic interconnections between the individual blocks are shown on this d iagram. Each major circuit 
within the i nstrument is given a block. The number of each block refers to the complete circuit diagram located at the 
rear of this manual. 

DESCRIPTION 

Vertical signals to be displayed on the crt are applied to 
the Vertical Channel Switch circuit from both vertical 
plug-in compartments. The VERTICAL MODE switch is 
con nected to the log ic circuit and determ ines whether 
the signal from the LEFT VERT or R I G HT VERT 
compartment is d isplayed on the crt. The Vertical 
Channel Switch receives an X-Y inh ibit signal from the 
Readout system to provide the time sharing between the 
vertical and readout signals. 

The selected vertical signal passes th rough the Delay 
Line and is ampl ified by the Vertical Ampl ifier circuit to 
drive the vertical deflection plates of the crt (cathode
ray tube) . The Vertical Am plifier ci rcuit i ncludes an 
input from the Readout System to produce the vertical 
portion of the alpha-numeric readout d isplay. 

Horizontal signals for display on the crt are connected 
to the Horizontal Channel Switch from both horizontal 
pl ug-in com partments. The HOR IZONTAL MODE 
switch determines whether the signal from the A HORIZ 
or  B HORIZ compartment is d isplayed by the crt. The 
signal from A & B HORIZ pl ug-in compartments may 
pass through the optional X-Y delay compensation 
network (Option 2 instruments only) . The Horizontal 
Channel Switch receives an X-Y inh ibit signal from the 
Readout system to provide the time sharing between the 
vertical and readout signals. 

The selected horizontal signal is ampl ified by the 
Horizontal Ampl if ier circuit to provide horizontal 
deflection of the crt. The Horizontal Ampl ifier c ircuit 
accepts an input signal from the Readout System to 
produce the horizontal portion of the alpha-numeric 
readout display. 

The Readout System provides an alpha-numeric display 
of information encoded by the plug-in un it (s) .  The 
readout d isplay is written on the crt on a time-shared 
basis with the analog waveform d isplay. The VERTICAL 
and HORIZONTAL MODE switch ci rcuits determine 
which plug-in unit(s) d isplays readout information . The 
Readout system sends inh i bit commands to the Vertical 
Channel Switch, Vertical Ampl ifier, Horizontal Channel 
Switch , Horizontal Ampl ifier, Focus Amplifier and Z-Axis 
logic circuits. Signals from the Readout System produce 
the alpha-numeric d isplay for the Vertical, Horizontal 
and Z-Axis Ampl ifier ci rcuits. 

The Log ic circuit develops control signals for use in 
other circuits within the instrument and the plug-in 
un its. These control signals automatical ly determine the 
correct i nstrument operation i n  relation to the plug-in 
units, plug-in unit control settings, and 7904A front
panel control settings.  The Logic circuit performs three 
major functions: 

( 1 )  Receives 

a. External signals from the Z-Axis Input and the 
Single-Sweep Reset input. 

b. I nternal signals from the Readout system, the front
panel Mode Switch and I ntensity controls, and from 
al l  p lug-i n com partments ,  through the Main 
I nterface. 

(2) Sends control signals to all p lug-i n compartments via 
the Mai n Interface. 

(3) Develops the Z-Axis signal which drives the Z-Axis 
Ampl ifier. 

The Z-Axis Ampl ifier provides the d rive signal to control 
the intensity level of the crt d isplay. 
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Figure 3-1 .  Basic block diagram of the 7904A Oscilloscope. 
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The Focus Amplifier provides control voltages to 
maintain optimum focus of the crt disp lay. 

The Crt Circuit contains the control ci rcu its necessary 
for operation of the crt. 

The Disp lay Control circuitry provides front-panel 
I NTENSITY and other crt controls. 

The Cal ibrator circuit produces a one ki lohertz square
wave sig nal which can be used to check the cal i bration 
of this instrument and the compensation of probes. The 
cal ibrator signal is avai lable as a voltage at the 
CALl  BRAT OR con nector or as a current through a 40 
mi l l iampere optional current loop accessory. 

The internal trigger signals from the vertical plug-in 
un its are connected to the Trigger Selector circu it. The 
Trigger Selector circuit determines whether the trigger 

Theory of Operatlon-7904A 

signal from the left or right vertical un it is connected to 
the A or B horizontal un it. The B Trigger Channel 
Switch also produces the drive signal for the SIG OUT 
circuit to provide an output that is a sample of the 
vertical signal. 

The Signals Out circuit processes sig nals from the plug
in units for the front-panel +GATE and +SAWTOOTH 
outputs. 

The In tensity Li miter circuit converts I ntensity Limit 
current from the crt Anode Mult ipl ier to an I n tensity 
Reference Voltage for use in the Z-Axis Log ic and Auto 
Focus c ircu its. 

The Control/Rectif ier and Low-Voltage Reg u lator 
circu its provide the power necessary to operate the 
instrument. These voltages are connected to al l ci rcu its 
with in  the instrument. 

D ETA I LED C I RC U I T  O PERAT I ON 
A detai led description of the electrical operation and relat ionsh ip of the c ircu its in the 7904A Osci l loscope mainframe 
is provided in this section. The theory of operation for c i rcuits unique to this instrument is described in detai l  in  the 
discussion. Circuits common ly used in the electronics industry are not described in detai l .  For more i nformation on 
these commonly used circu its, refer to avai lable textbooks. 

LOG IC FUNDAMENTALS 

Dig ital log ic techniques are used to perform many 
functions with in the i nstrument. The function and 
operation of the logic ci rcuits are described using logic 
sy mbo logy and term i nology,  w h i c h  a id  in the 
understanding of  these symbols and log ic concepts, but 
is not a comprehensive discussion of the subject. For 
further information on binary number systems and the 
associated Boolean algebra concepts, the derivation of 
logic functions, or a more detailed analysis of digital 
log ic, refer to avai lable textbooks. 

SYM BOLS 

The operation of c ircu its i n  th is instrument which use 
dig ital tech n iques is described using the graph ic 
symbols set forth in ANSI standard Y32. 1 4. Table 3-1 
provides a basic log ic reference for the logic devices 
used within this i nstrument. Any deviations from the 
standard symbology, or devices not defined by the 
standard, are described in the circuit description for the 
appl icable device. 

NOTE 

Logic Symbols used on the diagrams depict 
the logic function as used in this instrument 
and may differ from the manufacturer's data. 

LOG I C  POLAR ITY 

All logic functions are described using the positive log ic 
convention. Positive logic is a system of notation where 
the more positive of two levels ( H I ) is cal led the true or 
1-state; the more negative level (LO) is cal led the false 
or 0-state. The H I-LO method of notation is used in this 
logic descript ion.  The specific voltages that constitute a 
H I  or LO state vary between ind ividual devices. 
Whenever possi ble, the in put and output l ines are 
named to ind icate the function that they perform when 
at the HI (true) state. 

I N PUT/OUTPUT TABLES 

I nput/Output (truth) tables show the input combi nations 
im portant to a particular function ,  along with the 
resu ltant output cond itions. This tab le may be given 
either for an individual device or for a complete logic 
stage. Examples of i n put/output tables for individual 
devices can be seen in Table 3- 1 .  

NON-DIG ITAL DEVICES 

Not al l  of the integrated circu it devices in this 
instrument are d ig ital log ic devices. The fu nction of 
non-digital devices is described ind ividually, using 
operating waveforms or other techn iques to i l lustrate 
their function.  
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Basic 

AND 

:=o-x 

OR 

:n-x 

NAND 

:=L)--x 

NOR 

:=r>-
x 

TABLE 3-1 
Basic Logic Symbols 1 

Alternate 

:�x 

:=:r=>-x 

:=L)--x 

:=rJ-x 

Description of Basic and 
Alternate Symbols 

A device with two or more inputs & 
one output. 

A device with two or more inputs & 
one output. 

A device with two or more inputs & 
one output. 

A device with two or more inputs & 
one output. 

Truth Tables 

I INPUT INPUT OUTPUT I 
A B X 

LO LO LO 

LO HI LO 

HI LO LO 

HI HI HI 

A B X 

LO LO LO 

LO HI  HI  

HI  LO HI 

HI  HI HI 

A B X 

LO LO HI 

LO HI HI 

HI LO HI 

HI HI LO 

A B X 

LO LO HI 

LO HI LO 

HI LO LO 

HI HI  LO 

INVERTER A X 

A--v-x A� X 

Exclusive 
::j[)--x OR 

Symbol 

Negation --4 Indicator 
Symbol 

A device with one input & one output. 
The output is always the opposite state 
of the input. 

A device with two inputs & one 
output. 

LO HI  

HI LO 

A B X 

LO LO LO 

LO H I  H I  

HI LO H I  

H I  H I  LO 

A small circle at the input or output of a symbol indicates that 
the LO state is significant. Absence of the circle indicates that 
the HI state is significant. 

'The first part of this table includes the alternate way to draw the same gate. The type of symbol used depends on how the gate is used in the circuit. 
The Basic symbols require an active HI input and the Alternate symbols require an active LO input. 
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Positive 
Edge-triggered 

TABLE 3-1 (CONT) 
Basic Logic Symbols 

Negative 
Edge-triggered 

Theory of Operatlon-7904A 

Dynamic --+ Indicates that this input responds to the i ndicated Indicator -+ Symbol transition of the applied signal. 

RS Flip-Flop Input Output 

s R Q a 

0 r-- HI LO HI  LO 
- s 

When the S input is HI ,  the 0 output wil l  be HI .  When the R input 
is HI,  the 0 output will be LO. The outputs are complementary LO HI  LO HI 

- R except when S & R inputs are both HI .  
Q r-- Hl2 H l2 HI  HI 

LO LO No Change 

D-Type Flip-Flop Input Output 

D c Q a 
Q t--- D LO t LO HI 

When gated, the state of the 0 output changes to the state of the -� c  0 input prior to the gate. The outputs are complementary. 
HI t HI LO 

Q r--
HI/LO LO No Change 

Gated J-K Flip-Flop Input Output 

c J K Q a 

t LO LO No Change 
0 :---- J t LO HI LO When gated, the outputs change state in response to the states at HI 

-P> c  the inputs prior to the gate. The outputs are complementary. 
- K When the C input is LO the J & K inputs are irrelevant. t HI LO HI LO Q t--

t HI HI Toggle 

LO -- -- No Change 

Gated J-K Flip-Flop with Direct Set & Reset Inputs Input Output 

s R Q a 
- s 0 - LO LO No Change - J 

For devices with direct Set & Rest inputs, the indicated state at 
-> c  either of these inputs over-rides al l  other inputs. J & K inputs LO HI LO HI 

have no effect when S or R active signals are present. - K Q r-- H I  LO HI LO - R 

HI HI  Hl2  Hf 

2This condition will not persist when one or both S & R inputs return to their inactive level. 
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0 
I NTERCONNECTING DIAGRAM 

Diagram 1 shows the cable interconnections between 
c i rcuit boards with in the 7904A. 

0 
MODE SWITCH, DISPLAY CONTROL 

AND CALIB RATOR 

A schematic diag ram of the Mode Switch ,  Display 
Control and Cal ibrator c i rcu its is g iven on d iag ram 2, in 
section 8 of th is manual (Diagrams and Circuit  Board 
I l lustrations) . The schematic is d ivided by g ray shaded 
l ines separat ing the c i rcu itry into major stages. These 
stages aid in locating components mentioned here. Sub
head ings use the stage names to further identify 
portions of the ci rcu itry on d iagram 2. 

CALIBRATOR 

The Calibrator c i rcuit provides voltage outputs of 40 
mi l l ivolts, 0.4 volt and 4 volts at the CAL I B RATOR 
output connector. A current output of 40 m i l l iamperes is 
avai lable from the Calibrator c i rcuit  with an optional 
current loop adapter. When using the cu rrent loop 
adapter the Cali brator must be operated only in the 4 V 
switch posit ion, for stated output. 

Transistors 0376 and 0382 form a 1 ki lohertz, square
wave osci l lator. Osci llation occu rs as fo l lows: In itial ly  
assume that 0376 is cond uct ing and 0382 is not 
conducting. The voltage at the em itter of 0382 becomes 
more negative as C376 d ischarges through R381 . 
Capacitor C376 d ischarges unt i l  the em itter-base 
ju nction of 0382 becomes forward biased. As 0382 
beg ins  conduct ing the  osc i l l ator changes states. 
Regeneration starts when 0382 conducts and C376 
stops d ischarg ing;  th is reduces the col lector current of 
0376. Thus, the col lector voltage of 0376 rises positive 
which causes the base and em itter of 0382 to rise 
positive. The posit ive going voltage is coupled by C376 
to the em itter of 0376, turning it off. 

At this t ime, 0382 is conducting and 0376 is not 
conduct ing.  The voltage at the emitter of 0376 goes 
negative as C376 charges through R376. When the 
em itter-base junction of 0376 becomes forward biased 
the osc i l lator w i l l  again change states to compl ete the 
cycle. 

The square-wave signal produced at the col lector of 
0382 switches 0384 on and off. When 0384 is on, the 
current from R383 and R384 f lows to g round. When 
0384 is off, this current f lows through CR386 and R386 
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into the voltage d ivider network of R387, R392, R393, 
R394, R395, R396, and R397 to produce the 4 volt, 0.4 
volt and 40 m i l l ivolt Cal ibrator output voltages. The 
accuracy of the Cali brator output voltage is set by the 
0.4 Volts DC adjustment, R385. Both the 4V and 0.4V 
cal ibrator switch es must be engaged when adj ust ing 
R385. The Cal ibrator frequency is set by the 1 kHz 
adjustment, R375. 

MODE SWITCHING 

The Mode Sw itch i n g  c ircuit  i n c l udes front-panel 
switch ing and selection of the vert ical and horizontal 
compartments to provide crt deflect ion. The Mode 
Switch c i rcuit operates in conjunction with the Logic 
c i rcuit (D iagram 4) to develop control signals for use in 
other c i rcu its within th is instrument and p lug-in u n its 
instal led in  the plug-in compartments. Table 3-2 shows 
the outputs prod uced with a l l  combinations of the front
panel switch positions. 

DISPLAY CONTROL 

The Display control c i rcuit inc ludes front-panel controls 
for the  c rt ,  BEAM FI N DE R  sw itch,  and A & B 
I NTENSITY. It also interfaces the Intensity Reference 
signal through d iodes CR2009 and CR201 9. For further 
d iscussion about the operation of these d iodes see 
Intensity Lim iter description on diag ram 7. 

0 
MAI N INTERFACE 

Diag ram 3 shows the pl ug-in in terface and the 
interconnections between the p lug-in compartments, 
c i rcuit  boards, etc. of this instrument. The signal and 
voltage connections of each interface connector are 
also identified in d iagram 3. 

0 
LOGIC 

A schematic diagram of t h e  Logic c i rcuit  is g iven on 
Diagram 4, i n  Section 8 of th is manual ( Diag rams and 
Circuit Board I l lustrati ons) . The schematic is d ivided by 
g ray shaded l i nes separat ing the ci rcu itry into major 
stages. These stages aid i n  locating components 
m entioned h ere. S u b-head i ngs  in the  fol low i ng 
d iscussion use these stage names to further identify 
port ions of the ci rcu itry on Diagram 4. 

The Logic c i rcuit  develops control signals for use in 
other c i rcu its with i n  th is i nstrument and any p lug-in 
u n i ts i nsta l led  in t h e  v e rt i c a l  and h o r izonta l  
compartments. These control  signals automatical ly  



TA BLE 3-2 
Mode Switching Inputs/Outputs 

FRONT-PANEL SWITCH POSITIONS ( I N PUTS) 

A TRIGGER B TR IGGER HORIZONTAL A TIME-
SOURCE SOURCE VERTICAL MODE SWITCH MODE BASE 
SWITCH SWITCH SWITCH UNIT 

DELAY 
VERT LEFT R I GHT VERT LEFT R I GHT LEFT ALT ADD CHOP R IGHT A ALT CHOP B MODE 

MODE VERT VERT MODE VERT VERT 

• • 

• • 
• • • 

• • • 
• • • 

• • • 

• • • • 

• • • • 
• • • 
• • • 

• • • 
• • • 

• • • 
w I ...., 

--

VERT 
MODE 

S I G  

H I 

HI 

CHOP 

LO 

ALT 

ALT 

ALT 

ALT 

ALT 

ALT 

ALT 

MODE SWITC H I N G  OUTPUTS 

A AND B 
TR IGGER HORIZ 

SLAVE R I G HT ADD 
SWITCH LIGHTS 

ENABLE 
VERT LEFT RIGHT 
MODE VERT VERT 

LO HI ON 

HI HI ON 

LO LO HI ON ON 

LO LO LO ON ON ON 

LO LO HI ON ON 

LO H I HI ON ON 

LO ALT HI ON ON ON 

LO ALT HI ON ON ON 

HI H I HI ON ON 

HI HI HI ON ON 

HI LO HI ON ON 

HI LO HI ON ON 

LO ALT HI ON ON ON 

I 
I I 

-1 '::1' CD 0 
< 
0 
-

0 'tl CD ; 
-0 
::::J I 
.... co 
Q ; 
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Figure 3-2. Breakdown of separate stages within Horizontal Logic IC (U4428). 

determine the correct instrument operation in re lation to 
the p lug-in un its i nstal led or selected, p lug-in control 
settings, and 7904A control sett ings. 

HORIZONTAL LOGIC 

The H or izontal Logic stage performs three separate 
logic functions: A Sweep Lockout, B Sweep Lockout, 
and Alternate Pulse Generat ion.  The majority of the 
logic for these functions is contained with i n  the 
horizontal Log ic  IC, U4428. F igure 3-2 identifies the 
th ree individual stages of  U4428 and the input and 
output terminals associated with each. Note that some 
of the input signals are con nected i nternal ly to more 
than one of the ind ividual stages. 

A Sweep Lockout 

The A Sweep Lockout portion of the Horizontal Logic I C  
(U4228) produces a n  output level at the col lector of 
04462 (A Sweep I n h i bit) that determines when the A 
HORIZ t ime-base u n it can produce a sweep.  If th is 
output is H I ,  the A HORIZ u n it is locked out  (disabled) 
not producing a sweep. I f  the level is LO, the A HORIZ 
u n it is enab led and produces a sweep when triggered . 
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Only two com binations of i nput condit ions to U4428 wi l l  
produce a HI  A Sweep I n h i bit level, as shown by Table 
3-3. During nondelayed operat ion ,  the fi rst com binat ion 
d isables the A Sweep whi le the B sweep is bei ng 
displayed in the AL T horizontal mode (both u n its m ust 
be in t ime-base mode).  The second combi nation 
d isables the A sweep d uring delayed-sweep operation 
enabl ing the B sweep to complete i ts holdoff before the 
next A sweep begins.  

B Sweep Lockout Stage 

The B Sweep Lockout stage produces an output level at 
the collector of 04468 determ in ing whether the B 
HORIZ t ime-base u n it can produce a sweep. A H I  output 
level locks out ( i nh i bits) the B HORIZ u n it and a LO 
level enables the B HORIZ un it to produce a sweep. 

The output of this stage is  HI only u n der  one set of i nput 
condit ions to U4428, as shown by Table 3-4. (Th is set of 
condit ions d isables the B sweep whi le the A sweep is 
being d isplayed in  the AL T, HORIZONTAL MODE 
switch posit ion , if both t ime-base u n its are i n  a sweep 
mode and nondelayed sweep is used . )  For any other 
combinat ion of input condit ions, the B Sweep Lockout 
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TABLE 3-3 
Input/Output Combinations for A lockout (U4428 Pin 1 4) 

1 2 4 5 1 2  

H I  HI  H I  LO 

LO H I  

1 3  1 6  

H I  

H I  

A 
LOCKOUT 

1 4  

H I  

H I  

OUTPUT 

ALL OTH E R  COMBI NATIONS LO 

� = HAS NO E FFECT IN TH IS CASE 

TABLE 3-4 
Input/Output Combinations for B lockout (U4428 Pin 1 5) 

1 4 5 1 2  

H I  H I  HI LO 

ALL OTH E R  COM BI NATI ONS 

level is determined by the Delay Gate (from A t ime-base 
un it ) ;  see main I nterface, d iagram 3. 

Alternate Pulse Generator 

The th i rd function of the Horizontal Logic stage is to 
produce an Alternate Pulse signal for use by the Plug- In  
Binary and  Vertical B inary stages. The  holdoff gate 
produced at the end of the sweep by the respective 
t i me-base u n it is d i fferentiated by either C4335 or 
C4423, provid ing a positive-going pulse to p in  6 or 9 of 
U4428. The d ifferentiated A or B holdoff gate may 
produce the alternate pulse depending upon the 
operat ing condit ions as shown i n  Table 3-5. 

1 6  

LO 

B 
LOCKOUT 

1 5  

H I  

LO 

OUTPUT 

The following sections describe the operation of the 
Alternate Pulse Generator stage for the var ious 
combinations of i nput condit ions shown i n  Table 3-5: 

( 1 }  A (Only} Mode 

An Alternate Pu lse is produced at the end of each A 
sweep when the HORIZONTAL MODE switch is set to 
the A posit ion.  

(2)  B (Only) Mode 

I n  the B position of the HOR IZONTAL MODE switch, an 
Alternate Pulse is produced at the end of each B sweep. 
(The A t ime-base m ust be in i ndependent, nondelayed 
mode.) 

3-9 
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TABLE 3-5 
Input/Output Combinations for Alternate Pulse (U4428 Pin 8) 

I NPUT I OUTPUT 

t ;:;. t ;:;. � � ;:: J...<:r ;:: � � � ff�� rl t rl t � 0 Q� 0 � fo � �� $ zy $ zy 0 
(J. J... � (J. J... � " f 0 f .).. � (;)�� :? 0 st <§� � !�� !�� Q) � <:r ((J O$ (.j l� (.j l� <:r Q) J' CJ  � (;)A.; " � " � "  � "  A.: -.: <:r  

4 5 6 7 9 10 12 81 HOR I ZONTAL CONDITIONS 

H I  <!> H I '  L O  <!> H I  <!> A A ONLY 

<!> H I  <!> H I  H I '  L O  L O  B B ON L Y  

H I  H I  H I '  LO H I '  LO LO A AN D B ALT OR CHOP 

HI H I  H I '  <!> <!> <!> H I  A A DELAYS B 

H I '  A 
A WITH V E R TICAL U N I T ' I N  B H I  LO L O  L O  <!> <!> COMPARTMENT. 

H I  L O  <!> H I '  L O  LO B B W ITH V E RTICAL UN I T  I N  A L O  
COMPARTMENT. 

A L L  OTH E R  COM B I NATIONS NO OUTPUT PULSE ( LO AT OUTPUT ) 

4> = Has no effect in this case. 

1 Positive-going pulse. Where both A and B Hold off are required to be HI. a HI at either input produces a n  alternate pulse. 
2Negative-going pulse. 

(3) Alt or Chop Mode 

When the HOR IZONTAL MODE switch is set to AL T or 
CHOP (the A time-base un it must be i n  independent, 
nondelayed mode) , an Alternate Pulse is produced at 
the end of each sweep. For example, an Alternate Pulse 
is produced at the end of the A sweep, then at the end of 
the B sweep, agai n at the end of the A sweep, etc. 
Although Alternate Pulses are also produced in the 
CHOP horizontal mode, they are not used in th is 
instrument. 

(4) Delayed Sweep (A Delays B )  

When t h e  A t ime-base un it is  set for delayed operation, 
the Alternate Pulse Generator produces an Alternate 
Pu lse only at the end of the A Sweep, even when the 
HORIZONTAL MODE switch is set to B. This is 
necessary since the A time-base sets the delay time for 
the B ti me-base un it whenever B is d isplayed . 

(5) Ampl if ier Un it I n  Horizontal Compartment 

When an ampl ifier u n it is instal led in either of the 
horizontal p lug-in compartments, the Alternate Pulse 
can be produced only from the remain ing t ime-base 
un it .  If ampl ifier un its are installed in both horizontal 
compartments, an Alternate Pu lse is not produced s ince 
there are no time-base u nits to produce a holdoff pulse. 

3-1 0  

Z-AXIS LOGIC 

The Z-Axis logic stage produces an output cu rrent 
signal at pin 8 of U4485 which sets the i ntensity of the 
crt display (except for the readout d isp lay which is 
control led by the Readout System. )  The output cu rrent 
at p in  8 is determined by the sett ing of the A or B 
INTENSITY controls, and the Auxi l iary Z-Axis i nput. The 
Auxil iary Z-Axis  i nput is produced by either the External 
Z-Axis input or by an i nput from any of the plug-in un its; 
see Main I nterface, d iag ram 3. The i nput current from 
the A and B INTENS ITY controls is switched for proper 
t iming with the output to the horizontal d isplay. The 
Vert ical  Chopped B l a n k i n g ,  Hor izontal Chopped 
Blank ing ,  and Readout Blanking signals are appl ied to 
this stage to block the output current and blank the crt 
display for vertical chopping ,  horizontal chopping,  or 
during a readout d isplay. 

The inputs to the Z-Axis Log ic stage (U4485) pin 1 ,  2, 9, 
and 16 are current-driven and are variable from zero to 
fou r  mi l l iamperes. 

The Vertical Chopped B lank ing ,  Horizontal Chopped 
Blanking and Z-Axis I n h i bit s ignals enable or d isable 
th is stage to control all output current. Quiescently, the 
level at p ins 6 and 7 is HI so that the intensity current 
from pins 1 ,  2,  9, and 1 6  can pass to the output. 
However, both p i ns 6 and 7 go LO dur ing Vertical 
C h op ped B l a n k i n g ,  d u r i ng H o r izonta l  C h o p ped 



Blanking or dur ing a readout d isplay. This blocks the 
output current and blanks the crt. The Vertical Chopped 
Blanking signal is con nected to p ins 6 and 7 of U4485 
d irectly from p in 4 of U4320. The Horizontal Chopped 
B lan k ing I nh i bit sig nal is connected to U4485 from p in 4 
of U4340 through LR4338, 04336 and CR447 1 .  Notice 
that this s ignal is connected to the col lector of 04336. 
This transistor is normally operat ing in the saturated 
condit ion,  and the H I  Horizontal Chopped Blanking 
I n hibit level from U4340 is the col lector source voltage. 
When the Horizontal Chopped B lan king I n h ibit level 
goes LO, the current through 04336 drops producing a 
correspond ing LO level at its emitter. This level is 
connected to pins 6 and 7 of U4485 through CR4471 . 

Transistor 04336 also controls the levels at p ins 6 and 7 
for readout displays. The Z-Axis I nh ibit from the 
Readout System is connected to the base of 04336 
through VR4334 and R4335. This level is normally H I ,  so 
04336 operates as control led by the Hor izontal 
Chopped Blanking I n h i bit  level at its collector. When a 
readout display is to be presented, the Z-Axis I n h i bit 
level d rops LO and is coupled to the base of 04336 
through VR4334. Transistor 04336 is then reverse 
biased producing,  a LO level at its emitter. This level ,  
cou pled to p ins 6 and 7 of  U4485 through CR4471 , 
blocks the Z-Axis Log ic  output current during the 
readout d isplay. (The i ntensity of the readout d isplay is 
determined by a separate Readout i ntensity level 
connected d i rectly to the Z-Axis Ampl ifier; see CRT 
Circuit descript ion. )  D iode CR4472 clamps the emitter 
of 04336 at about -0. 6 volt when the transistor is off. 

The A I NTENSITY control sets the output current level 
when the A Gate at p in  14 U4485 is HI and the Display B 
Command (con nected to p in  1 5  through 04488 and 
04492) is  LO. The A Intensity current is blocked 
whenever the A Gate level goes LO ( ind icating that the 
A sweep is complete) or the Display B Command goes 
HI ( ind icat ing that the B sweep is being displayed . )  The 
current from the A I NTENS ITY control is con nected to 
p in  1 6  through R4482. 

In the delayed mode, current is added to the A 
I NTENSITY current during the A-sweep ti me to i ntensify 
a portion of the trace. Th is intensified portion is 
coincident with the B-sweep t ime ind icat ing wh ich 
port ion of the A sweep is d isplayed i n  the delayed mode. 
The A I ntensified current is  suppl ied to pin 2 of U4485 
from the A I NTENSITY control through 04480 & R4481 . 
With this configuration,  the i ntensified current increases 
as the A I NTENSITY control sett ing is advanced. This 
provides a proportional i ntensity increase i n  the 
intensified zone as the overall A-sweep intensity 
i ncreases. Therefore, the intensified zone is more read i ly  
vis i ble at h igh i ntens ity levels. A front-panel screwdriver 
adjustment (B CONTRAST, R2015)  sets optimum 
contrast between the i ntensified portion and  the  overall 
sweep. The i ntensified current is added to the A 
INTENSITY current, producing an intensified zone on 
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the A sweep under the fol lowing cond it ions: H I  A Gate 
level at p in  1 4, LO Display B Command at p in  1 5, H I  B 
Gate level at pin 4, and H I  Delay Mode Control Out level 
at pin 5. 

The B I NTENSITY control determi nes the output current 
when the B Gate level at p in  4 and the Disp lay B 
Command at p in  1 5  are both H I .  The current from the B 
I NTENSITY control is connected to the Z-Axis Logic 
stage through R4483. 

The current level establ ished by the i ntensity controls 
can be altered by the Auxi l iary Z-Axis current level at 
p in  9. The current at th is p in  can come from the Z-AXIS 
I N PUT connector on the rear panel (see Diagram 3)  or 
from any of the plug- in  compartments. This current 
e ither i ncreases or decreases (depend ing on polarity) 
the output cu rrent to modulate the i ntensity of the 
display. I nput from the Z-AXIS I N PUT connector al lows 
the trace to be modulated by external signals. The 
Auxi l iary Z-Axis i n puts from the plug-in compartments 
al low special-purpose plug-in un its to mod ulate the 
display intensity. Diodes CR4473 and CR4474 l i m it the 
max imum voltage change at pin 9 to about + and -0.6 
volt to protect the Z-Axis Log ic  stage if an excessive 
voltage is appl ied to the Z AXIS I NPUT connector. Table 
3-6 shows In put/Output combinations of the Z-Axis 
Logic stage. 

HORIZONTAL BI NARY 

The Horizontal B i nary stage develops the Display B 
Command to ind icate which horizontal plug-in u n it is 
provid ing the displayed sweep. When the level is  H I ,  the 
B horizontal un it is d isplayed ; when it is LO, the A 
horizontal un it is d isplayed . 

The Display B Command is used in  the fol lowing stages 
with in the Log ic  circuit :  Horizontal Log ic  (A and B 
Sweep I n h i bit) ,  Z-Axis Log ic ,  Vertical B inary ,  and Trace 
Separation.  In addit ion,  it is connected to the fol lowing 
ci rcuits elsewhere i n  the i nstru ment to ind icate wh ich 
horizontal u nit is to be d isp layed : Main I nterface (A and 
B HORIZ plug-in compartments). Horizontal I nterface 
(for horizontal channel select ion) .  

The levels on pins 3, 4 ,  7, and 10 of  U4358 are 
determined by the HORIZONTA L  MODE switch (see 
diagram 2) . A H I  output level on one of four  output l ines 
indicates which horizontal mode has been selected. The 
remai n ing l ines are LO. 

The Horizontal B inary stage operates as fol lows for each 
4 positions of the HORIZO NTAL MODE switch (refer to 
Table 3-7 for in put/output condit ions) : 

1 .  A M ODE. By setting  the HORIZONTAL MODE 
switch to A, the D isplay B Command is LO, ind icat ing to 
all c i rcu its that the A horizontal u n it is to be d isplayed. 

3-1 1  
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TAB LE 3-6 
Input/Output Combinations for the Z-Axis logic Stage 

"' 
� � "  () 'll" �'ll" § "'  (:) o � i;' "' 0 

<I> <I> <I> A INTENSITY 

VAR <I> <I> H I  L O  H I  L O  A I NTENSITY 

VAR <I> VAR HI H I  H I  L O  VAR A I NTENSITY P LUS 
I N T E NSI F I E D  

<I> VAR <I> <I> H I  <I> H I  VAR B I NTENSITY 

OTH E R  COMBINATIONS LO NO OUTPUT 

HI = MAX VOLTAG E OR C U R R ENT <I> =  HAS NO E F F ECT 

LO = MI N  VOLTAG E O R  C U R R EN T  

VAR = VARIABLE C U R R ENT, 0 t o  4 rnA 

TABLE 3-7 
Input/Output Combinations of the Horizontal Binary Stage 

OUTPUT 

3 4 7 8 1 0  6 HOR IZONTAL D ISP LAY 

HI LD L O  LO LO A HOR IZONTAL U N IT 

LO HI HI  LO H I  B HOR IZONTAL U N I T  

L0 1 LO L O  LO HI CHOP BETWEEN A AND B 

LO LO LO L O '  L O  n+ 1 3  ALTER NATE B E TW E E N  A A N D  B 

¢ = Has no effect in this case. 

n+1 = If output is LO prior to L01 • it goes HI. and vice versa. 

1 Actuated by negative-going edge. 
2Repetition rate one-half horizontal chopped blanking rate. 
3 Repetition rate one-half alternate pulse rate. 

2. B MODE. Select ing the B horizontal mode provides a 
H I  Disp lay B Command to all c i rcu its. 

3. CHOP MODE. In the CHO P position of the 
HOR IZONTAL MODE switch,  the Display B Command 
switches between the HI and LO levels producing a 
display that switches between the A and B horizontal 
un its at a 0.2-megahertz rate. The repetit ion rate of the 
Display B Command in this mode is determined by the 
Horizontal Chopped Blanking pulse (see Chop Counter 
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descr ipt ion later i n  this section) .  Each time the 
Horizontal Chopped Blanking pulse at pin 1 U4358 
drops LO, the output at p in  6 switches to the opposite 
state. 

4. Al T MODE. For AL T horizontal operation, the 
Display B Command switches to the opposite state each 
t ime the negative port ion of the Alternate pu lse is 
received from the Horizontal Logic stage. Repetition rate 
of the D isplay B Command in this mode is one-half the 
repetit ion rate of the Alternate pulse appl ied to pin 8. 



VERTICAL B I NARY 

The Vert ical  B i nary stage produces the Vert ical 
Alternate Command at pin 6 to determ ine which vert ical 
u n it wi l l  be d isplayed when the VERTICAL MODE switch 
is set for ALT. When this output level is H I ,  the R IGHT 
VERT un it i s  displayed ; when i t  is LO, the LEFT VERT 
u n it is d isplayed. In the AL T or CHOP pos itions of the 
HORIZONTAL MODE switch (nondelayed operation 
only) ,  the output of this stage is slaved to the output of 
the Horizontal B inary stage so that the Vertical Alternate 
Command is always H I  when the Display B Command is 
LO, and vice versa. This action al lows independent-pa i rs 
operation (sweep-slaving) i n  the AL T posit ion of the 
VERTICAL MODE switch and the AL T or CHOP 
positions of  the HORIZONTAL MODE switch ,  whereby 
the LEFT VERT u n it is always d isplayed at the sweep 
rate of the B t ime-base and the R I G HT VERT un it is 
displayed at the sweep rate of the A t ime-base. Thus, 
independent-pai rs operat ion can s imulate dual-beam 
operation for repetitive sweeps. 

When the A t ime-base u nit is  set to the delay ing  mode, 
the repetit ion rate of the Vert ical A lternate command is 
one-half the repetit ion rate of the Display B Command. 
Consequently, each vert ical u n it is  displayed fi rst 
against the A t ime-base unit (delaying) , then tne B t ime
base un i t  (delayed) ,  before the display is switched to the 
other vertical u n it .  

The Vertical Alternate Command is used in the Pl ug- I n  
Binary and Vertical Mode Log ic stages. The Vertical 
B inary stage (U4368) uses the same type of IC as the 
Horizontal Binary stage. Notice the Disp lay B command 
level at pin 7. This i nput is  the inverse of the D isplay B 
command level at p in  8 (04364 establ ishes the Display B 
Command leve l ) .  Also, notice the l ine  con nected to pin 4 
of the Vertical B inary IC  U4368. The level at p in  4, Horiz 
Slave Enable, is  establ ished by 04424, and is H I  on ly 
when the HORIZONTAL MODE switch is set for AL T or 
CHOP and the ti me-base un its are i n  nonde layed 
operat ion.  The Vertical B inary I C  uses the information at 
p in  4 for correct slaving  of the Vertical Alternate 
Command to the Disp lay B Command (necessary for 
i ndependent-pai rs operat ion ) .  Horizontal Slave Enable is 
also used by the trigger select logic. 

The operation of the Vertical Binary stage i n  relat ion to 
the modes of operation that can occur is described i n  
the  followi ng :  

1.  A OR B MODE. When the HORIZONTAL MODE 
switch is  set to either A or B,  the Vertical Alternate 
Command switches to the opposite state each ti me an 
Alternate Pu lse is received from the Horizontal Logic 
stage. Repet it ion rate of the Vertical Alternate Command 
in  this mode is one-half the repetit ion rate of the 
Alternate Pu lse. The i nput condit ions for these modes 
are: 

Pin 1 LO-Aiternate Pu lse generated by Horizontal 
Log ic stage goes negative. 
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Pin 4 Horizontal Slave Enable LO-(HORIZONTAL 
MODE switch in any position except AL T or CHOP. 
or the A t ime-base un i t  is set for delayed sweep.) 

P in  10 H I -HORIZONTAL MODE switch set to A or 
B.  

2. AL T OR CHOP MODE (HORIZ) :  NONDELAYED. 
In the AL T or  CHOP posit ions of the HORIZONTAL 
MODE switch ,  the output level at pin 6 is the same as 
the Disp lay B Command level at p in  7. The Display B 
Command level is produced by invert ing the D isplay B 
Command from the Horizontal B inary stage. Therefore, 
the repetit ion rate of the output signal is the same as the 
Display B Com mand. With the VERTICAL MODE switch 
set to AL T and the A t ime-base un it set for nondelayed 
operat ion,  the result is that the R IGHT VERT un i t  is 
always d isplayed at the sweep rate of the A t ime-base 
u n it ,  and the LEFT VERT u n it is always d isplayed at the 
sweep rate of the B t ime-base un it  ( independent-pairs 
operation or sweep slav ing) .  The i nput conditions which 
provide a H I  output level so that the R IGHT VERT un it 
can be disp layed at the A sweep rate are: 

Pin 4 Horizontal Slave Enable H I -(HOR IZONTAL 
MODE switch set to AL T or CHOP with nondelayed 
sweep).  

P in  7 HI-The A sweep is to be d isplayed (D isplay B 
Command LO).  

P in  10 LO-HORIZONTAL MODE switch set to any 
posit ion except A or B. 

The i nput conditions which provide a LO output level so 
that the LEFT VERT u n it can be d isp layed at the B
sweep rate are: 

Pin 4 Horizontal Slave Enable H I -(HORIZONTAL 
MODE switch set to AL T or CHOP with nondelayed 
sweep.) 

Pin 7 LO-The B sweep is to be d isplayed (Display 
B Com mand H I ) .  

Pi n 1 0  LO-HORIZONTAL M O D E  switch set t o  any 
position except A or B. 

3. ALT OR CHOP MODE (HOR IZ) : DELAYED. I f  
the A t ime-base u n it is  set to the delayed mode when the 
HORIZONTAL MODE switch is set to either AL T or 
CHOP, the operation of the stage is changed from that 
d iscussed above. Now, the Vertical Alternate Command 
switches between the HI and LO states at a rate that is  
one-half the repet it ion rate of the Display B Command. 
The resultant crt d isplay in the AL T position of the 
VERT ICAL MODE switch al lows the R IGHT VERT u n it 
to be displayed fi rst against the A sweep (delaying) and 
then against the B sweep (delayed) .  Then the d isplay 
switches to the LEFT VERT unit and is displayed 
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TABLE 3-8 
I nput/Output Combinations for the Vertical Binary Stage 

OUTPUT 

4 7 8 10 6 H O RIZO NTAL M O D E  SWITCH 

L O '  L O  <t> <t> H I  n + 1 1 A OR B 

<t> H I  H I  L O  L O  H I  D ISPLAY R IG H T  } A L  T O R  CHOP , NON-
D E L A Y E D  M O D E  <t> H I  LO HI  L O  LO D ISPLAY L E F T  (SWEEP-SLAV I N G )  

<t> LO <t> L 0 1  L O  n+ 1 3 AL T O R  CHOP, DELA YEO MODE 

4> = Has no effect in  this case. 

n+1 = If output is LO prior to L01 it goes HI, and vice versa . 

1 Actuated by negative-going edge. 
2Repetition rate one-half alternate pulse rate. 
3Repetition rate one-half display B rate. 

consecutively against the A and B sweeps in the same 
manner. The input condit ions for th is mode of operation 
are: 

Pin 4 Horizontal Slave Enable LO-(The A t i me
base u n it set for delayed operation . )  

Pin 8 HI  or  LO-Vertical Alternate Command 
changes state at H I  to LO transition of Display B 
Command. 

Pin 1 0  LO-HORIZONTAL MODE switch set to any 
position except A or B. 

Table 3-8 shows the in put/output combinations for the 
Vertical Binary stage. 

PLUG-IN BI NARY 

The Plug-In Binary stage produces the Plug-in Alternate 
Com mand to alternate d ual-trace un its. The Plug-In 
Binary stage, U441 2, uses the same type of i ntegrated 
c ircuit as the Horizontal Binary and Vertical Binary 
stages. 

When the Plug-In Alternate Command level is HI and the 
plug-in un it is set for alternate operation, Channel 2 of 
the dual-trace u n it is d isplayed. When it is LO, Chan nel 
1 is displayed. The repetit ion rate of the Plug-In 
Alternate Command is determined by the sett ing of the 
VERTICAL MODE switch.  For al l  positions of the 
VERTICAL MODE switch except AL T, the Plug-In 
Alternate Command is the same as the VERT 
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ALTERNATE Command at p in  6 o f  U4368 (Vertical 
Binary stage) . Since Vertical Alternate Command is 
derived d i rectly from the Display B Command, this 
al lows the two channels of a dual-trace vertical un it to 
be slaved to the t ime-base un its (nondelayed, dual
sweep horizontal modes on ly) in the same manner as 
previously described for i ndependent-pai rs operation 
between the vertical and t ime-base u nits_ The resultant 
crt presentat ion,  when the dual-trace u nit is set for 
alternate operation, d isplays the Channel 1 t race at the 
sweep rate of the B time-base un it and the Channel 2 
trace at the sweep rate of the A t ime-base un it. 

The Plug- I n  Alternate Com mand switches from HI to LO 
as the Display B Command (from the Horizontal B inary 
stage) switches from LO to H I ,  and vice versa. 

When the VERTICAL MODE switch is set to AL T, pin 6 
of the Vert ical Binary stage switches the vertical d isplay 
between the two vertical un its. However, if either of the 
vertical plug-in un its are dual-trace un its, they can be 
operated in the alternate mode also. To provide a 
switch ing command to these un its, the Plug-In Binary 
stage produces an output signal with a repetition rate 
that is one-half the repetition rate of the signal at pin 6 
of U4368. The sequence of operation, when two dual
trace vertical un its are instal led in the vertical p lug-in 
compartments and are both set for alternate operation ,  
is as  follows (VERTICAL MODE and  HORIZONTAL 
MODE switches set to AL T) : 

1 .  Channel 1 of LEFT VERT un it at sweep rate of B 
t ime-base un it; 
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TABLE 3-9 
Input/Output Combinations for the Plug-In Binary Stage 

4 7 8 6 COMM ENTS 

LO L O '  n+ 1 2  A L  T VE R T ICAL MODE 

LO L O  

H I  

CHANNEL 1 D ISPLAY E D  } A L L  V E R TI CA L  MODES E XCEPT A LT PRO�---+---�----+---+---------- VI D E  SWE E P-SLAV I N G  FOR NON-DELAYED 
CHAN N E L  2 D ISPLAY E D  DUA L-SWEE P  OPERATION.  

H I  

H I  H I  

4> = H a s  n o  effect in this case. 

n+l = If output is LO prior to L01 it goes HI, and vice versa. 

1 Actuated by negative-going edge. 
2Repetition rate one-half Vertical Alternate Command rate. 

2. Channel 1 of R I G HT VERT un it at sweep rate of A 
t i me-base u n it; 

3. Channel 2 of LEFT VERT un it at sweep rate of B 
t i me-base un it; 

4. Channel 2 of R I G HT VERT u n it at sweep rate of A 
t ime-base u n it .  

Notice that under these cond itions, both channels of the 
LEFT VERT un it are displayed at the B-sweep rate and 
that both channels of the R IGHT VERT u n it are 
displayed at the A-sweep rate. I nput conditions when 
the VERTICAL MODE switch is set at AL T are: 

Pin 4 LO-VERTICAL MODE switch set to ALT. 

Pin 8 HI or LO-Piug- ln  Alternate Command signal 
changes state during HI to LO transition of the 
Vert ical Alternate Command signal .  

Table 3-9 g ives the input/output com binations for the 
Plug-In B inary stage. 

VERTICAL CHOPPED BLANKING 

Part of  i ntegrated c i rcuit U4320, along wi th  the external 
components shown in Figure 3-3, make up the clock 
generator stage. Component parts R1 , 01 , 02, and 03 
represent an equ ivalent c i rcuit within U4320. This 
c ircuit,  along with d iscrete components C431 4-R431 2-
R431 3-R431 4, compose a two-megahertz free-run n i ng 
osci l lator to provide a t iming (clock) s ignal which 
synchronizes the vertical ,  horizonta l ,  and plug-in ,  
chopping modes. 

This stage operates as fol lows: Assume that 02 is 
conducting and 01  is off. The col lector cu rrent of 02 
produces a voltage d rop across R 1 to turn off 0 1 . This 
negative level at the col lector of 02 is a lso connected to 
p in  14 through 03 (see waveforms in  Fig.  3-3B at t ime 
T0) .  Since there is no current th rough 0 1 ,  C43 1 4  beg ins  
to charge towards -1 5 volts through R431 2-R4313. The 
emitter of  0 1  goes negative as C43 1 4  charges, u nt i l  it 
reaches a level about 0.6 volts more negative than the 
level at its base. Then 01 is forward biased and its 
em itter rapidly rises positive (see Time T1 on wave
forms ) .  S i nce C43 1 4  can not change its charge 
instantaneously, the sudden change in voltage at the 
em itter of 01 pu l ls the em itter of 02  pos itive. With 02 
reverse biased, its col lector rises positive to produce a 
positive output level at pin 1 4. 

Now, condit ions are reversed. Si nce 02 is reverse 
biased, there is no cu rrent through it. Therefore, C43 1 4  
can beg in  t o  d ischarge through R431 4. The emitter level 
of 02 fol lows the d ischarge of C431 4, unt i l  it reaches a 
level of about 0.6 volt more negative than its base. Then 
02 is forward biased and its col lector d rops negative to 
reverse-bias 0 1 .  The level at pin 14 d rops negative also, 
to complete the cycle. Once again ,  C43 1 4  begins to 
charge through R431 2-R43 1 3  to start the second cyc le. 
Two outputs are p rovided from this osci l lator. The Delay 
Ramp signal from the junction of R431 2-R431 3 is 
connected to the Vertical Chopped Blanking stage. This 
s ignal has the same waveshape as the waveform at pin 
1 3; i ts s lope is determ ined by the d ivider ratio between 
R43 1 2-R4313 .  A wide pu lse t ra in  output is provided at 
p in  1 4. The frequency of th is  pu lse t rain Is determ ined 
by the overall RC relat ionship between C431 4-R431 2-
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Figure 3-3. (A) Diagram of clock generator stage; (B) Idealized waveforms for clock generator stage. 

R43 1 3-R43 1 4, and its duty cycle is determined by the 
ratio of R43 1 2  and R431 3 to R43 1 4. 

The pulse t rain at pin 1 4  is con nected to p in 1 6  through 
C431 5. Capacitor C43 1 5, along with the i nternal 
resistance of U4320, d ifferentiates the pu lse train at pin 
14 to produce a narrow negative-going pulse coincident 
with the fal l ing edge of the pu lse t rain (posit ive-going 
pulse coi ncident with r is ing edge has no effect on c i rcu it 
operation) . This negative-going pulse is connected to 
p in 1 5  through an inverter-shaper c i rcuit that is also part 
of U4320. The output at p in  1 5  is a positive-going c lock 
pu lse with a repetition rate of about two megahertz. 

The Vertical Chopped Blank ing stage is made up of the 
remainder of U4320. This stage determines if Vert ical 
Chopped Blanking pulses are requ i red, based u pon the 
operating mode of the vertical system or the plug-in 
un its (dual-trace un its on ly) .  Vertical Chopped Blan king 
pu lses are produced if: 1 .  VERTICAL MODE switch is 
set to CHOP: 2. Dual-trace vertical u nit  is operat ing in  
the chopped mode and that un i t  is being d isplayed. The 
repetit ion rate of  the negative-going Vertical Chopped 
Blanking pu lse output at p in  4 is a two megahertz for al l  
of the above condit ions as determined by the clock 
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generator stage. Table 3-1 0  shows the i nput/output 
com binations for the Vertical -Chopped Blanking stage. 

The delay ramp signal from the clock generator stage 
determines the repetit ion rate and pulse width of the 
Vertical Chopped Blanking pulses. The delay ramp from 
pin 13 (U4320) appl ied to pin 10 starts to go negative 
from a level of about + 1 . 1  vo lts, coincident with the 
lead ing edge of the clock pulse (see waveforms in Fig.  
3-4) . This results i n  a H I  q u iescent cond i tion for the 
Vertical Chopped Blanking pulse. The slope of the 
negative-going delay ramp is determined by the clock 
generator stage. As it reaches a level s l ightly negative 
from ground, the Vert ical Chopped Blanking pu lse 
output level changes to the LO state, and remains LO 
unti l  the delay ramp goes HI again.  

Notice the delay between the lead i ng edge of the clock 
pu lse generated by U4320 and the lead ing edge of the 
Vertical Chopped B lank

.
i n g  pulses. The amount of delay 

between the lead ing edges of these pu lses is determined 
by the delay ramp appl ied to pin 1 0. This delay is 
necessary due to the delay l ine in  the vertical deflection 
system. Otherwise, the t race blank ing result ing f rom the 
Vertical Chopped Blank ing pu lse would not coincide 
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TABLE 3- 1 0  
Input/Output Combinations for the Vertical Chopped Blanking Stage 

3 5 6 7 8 101  42 CONDITIONS 

HI <I> <I> LO <I> LO LO CHOP MODE (VERTI 

LO LO LO LO <I> L O  LO L E F T  P LUG-I N  CHOPPED 

LO <I> H I  L O  LO LO LO RIGHT P L UG -I N  CHOP P E D  

LO L03 LO HI L03 LO LO 
ADD M OD E .  LEFT OR RIGHT 
PLUG-IN CHOPPE D  

A L L  OTH E R  COMBINATIONS H I  N O  V E R T ICA L CHOPPE D  BLAN K I NG 
PU LSES AT OUTPUT 

<I> = Has no effect i n  this case. 

1 Ramp signal; considered LO when more negative than about zero volts. 
2Negative-going pulse at two megahertz

. 
rate. 

3Pin 5 can be HI and not affect operation if pin 8 is LO. and vice versa. 

with the switch ing between the d isplayed traces. The 
duty cycle of the wide pu lse train produced i n  the clock 
generator stage determi nes the pu lse width of the 
Vertical Chopped Blank ing pu lses. 

CHOP COUNTER 

The Chop Counter stage U4340 produces the Vertical 
Chopped signal ,  the Pl ug- I n  Chop Command, and the 

To 

I 
C L OC K ,  PIN 15 Jl ,  

� DELAY RAMP, PIN 1 0  I 
I 

I I 
V E R T ICAL C H OPPED BLAN KING, : u P I N  4 

Horizontal Chopped Blanking signal .  The clock pu lse 
produced by the clock generator stage provides the 
t im ing s ignal for the Chop Counter. The functions of the 
i nput and output p ins for the Chop Counter I C, U4340, 
are identified i n  F igure 3-5A. I deal ized waveforms 
showing the t im ing relationsh i p  between the input and 
output signals for this stage are shown in  F igure 3-5B. 

n n 
� � 

u u I \(_  
D E LAY ( 1 1 95-18) 23 14-3 

Figure 3-4. Idealized waveforms for the Vertical Chopped Blanking IC (U4320). 
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Figure 3-5. (A) Input and output pins for Chop Counter IC, U4340; (B) Idealized waveforms for Chop Counter stage. 

The repetit ion rate of the output sig nals from this stage 
Is determined by the sett ing of the HORIZONTAL MODE 
switch. When the HOR IZONTAL MODE switch is set to 
any position except C HOP, the repetition rate of the 
Vertical Chopping Signal output at pin 1 is one 
megahertz {one-half clock rate) .  This determines the 
switching between the LEFT and R I G HT VERT un its 
when the VERTICAL MODE switch Is set to CHOP. At 
the same t ime, the repetition rate of the P lug- In  Chop 
Command at pin 8 Is 0.5 megahertz {one-fourth clock 
rate).  This provides a chopping signal that controls 
switching between channels in  dual-trace vertical un its. 
The relationship between these output signals and the 
clock In put is shown by the waveforms In  Fig ure 3-5B In 
the area between To and T1 . During  this time, the 
Horizontal Chopped Blanking at pin 4 remains H I .  

When the HOR IZONTAL MODE switch I s  set to CHOP, 
the basic repetition rate of the Vertical Chopping Signal 
and the Plug- I n  Chop Command is  altered. For example, 
If the HORIZONTAL MODE switch is changed to the 
CHOP posit ion at t ime T1 {see Fig. 3-5B) , a HI level Is 
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appl ied to p in 6. This stage continues to produce 
outputs at pins 1 and 8, In the normal manner, unti l  both 
outputs are at thei r HI level. {See time T2; this condition 
on ly occurs o nce every fifth clock pulse and only when 
the HOR IZONTAL MODE switch is set to CHOP.) When 
both of these outputs are at thei r H I  level ,  the next clock 
pu lse switches both outputs LO, and at the same time 
switches the Horizontal Chopped Blanking to the LO 
level .  

This change at t ime T2 does not appear at p in  4 
immediately, d ue to a delay network In the circuit. The 
delay Is necessary to make the Horizontal Chopped 
Blanking coincide with the Vertical Chopped Blanki ng 
produced by U4320, and the switching between the 
d isplayed signals. {Compare bottom two waveforms of 
Fig. 3-5B; also see Vertical Chopped Blanking for further 
I nformation.)  After the delay t ime, the output level at p in  
4 goes LO where I t  remains for about 0 .5  microsecond 
which Is equal  to the period of the clock pu lse {two
megahertz repetition rate).  



The Horizontal Chopped Blanking t ime must be longer 
than the Vertical Chopped Blanking t ime, s ince it takes 
more t ime for the disp lay to switch between horizontal 
un its than between vert ical un its. During the t ime that 
the level at p in  4 is LO, the crt is blanked, and the 
Vert ical  Chopp i ng S igna l  and the Plug- I n  Chop 
Command cannot change levels. The clock pu lse at T3 
changes only the Horizontal Chopped Blanking output 
at pin 4. After the delay t ime, this pin goes Hi to u n blank 
the crt. 

For the next three clock pu lses, the Vertical Chopping 
Sig nal output and Plug-I n  Chop Command operate in  
the normal manner. However, just prior to  the fourth 
clock pulse (time T4) ,  both outputs are again at their H I  
level .  The fourth clock pu lse at T4 switches the output at 
pin 1 ,  p in 8, and pin 4 (after delay) to the LO level to 
start the next cycle. Notice that a Horizontal Chopped 
Blanking pulse is produced at pin 4 with every fifth clock 
pu lse. Also notice that with the HORIZONTAL MODE 
switch set to CHOP, two complete cycles of  the Vertical 
Chopping Signal are produced with each five clock 
pu lses (repetition rate two-fifths clock rate) and one 
complete cycle of the Plug-In Chop Command for every 
five clock pu lses (one-fifth clock rate) . Notice that the 
large shaded area produced by the Horizontal Chopped 
Blanking pulse (see Fig. 3-5) is not part of the display 
t ime (crt display blanked) .  However, about the same 
time segment is displayed from the vertical signal 
source with or without Horizontal Chopped B lan king,  
due to the change in repetition rate when in  the CHOP 
horizontal mode. 

The Vertical Chopping Signal at pin 1 of U4340 is 
connected to the Vertical Mode Log ic  stage (see 
fol lowing description) through LR4342. This signal is H I  
when the R I GHT VERT un it is to be displayed, and it is 
LO when the LEFT VERT un it is to be d isplayed . The 
Plug- In  Chop Command at pin 8 is con nected to the 
plug-in u n its in  the vertical compartments through 
LR4344, via the Main I nterface board . When this signal is  
H I ,  Channel  2 of the pl ug-in un its can be displayed ; 
when this level is LO, Channel 1 can be displayed . The 
Horizontal Chopped Blanking sig nal at pin 4 is 
connected through LR4338 to the Horizontal Bi nary 
stage U4358, and to the Z-Axis Log ic stage U4485 by 
way of 04336. When this signal is  H I ,  the crt is 
unblan ked to d isp lay the selected signal .  When it is LO, 
the crt is blanked to al low switch ing between the 
horizontal un its. 

VERTICAL MODE LOGIC 

The Vertical Mode Logic stage is made up of discrete 
com ponents CR4323-CR4322, CR4369-CR4368 an d 
buffer 04382-04392. These components develop the 
Display Right Command, which is connected to the 
Main Interface, Vertical Interface, and Trigger Selector 
c ircu its to ind icate which vertical un it is to be displayed. 
When th is  output level is H I ,  the R IGHT VERT un it is 
displayed; when it is LO, the LEFT VERT un it is 
d isplayed. 

Theory of Operatlon-7904A 

The VERTICAL MODE switch shown on Diagram 2 
provides control levels to this stage. This switch 
provides a HI level on only one of five output l i nes to 
indicate the selected vertical mode; the remain ing  l ines 
are LO. Notice t hat only four of the l ines from the 
VERTICAL MODE switch are connected to the Logic 
circuit. Operation of this stage is as follows: When the 
VERTICAL MODE switch is set to R I G HT, a HI level is 
connected to the base of 04382 through R432 1 .  This 
forward biases 04382, and the positive-going level at its 
em itter is connected to the emitter of 04392. The 
col lector of 04392 goes H I  to indicate that the R I G HT 
VERT un it is to be displayed. For the CHOP position of 
the VERTICAL MODE switch, a H I  l evel is appl ied to the 
anodes of CR4323-CR4322 through R4322. Both d iodes 
are forward biased so that the Vertical Choppi ng Sig nal 
from pin 1 of U4340 can pass to the base of 04382. This 
s ignal  switches between the H I  and LO levels at a one
megahertz rate and produces a corresponding Display 
Right Command output at the col lector of 04392. 'When 
the Display Right Command is H I ,  the R IGHT VERT u nit 
is displayed. When it switches to LO, the LEFT VERT 
un it is displayed. 

In the AL T posit ion of the VERTICAL MODE switch, a H I  
level i s  appl ied t o  the anodes o f  CR4369-CR4368 
through R4369. These d iodes are forward biased so the 
Vertical Alternate Command from pin 6 of the Vertical 
Bi nary stage can pass to the base of 04382 to determ ine 
the Vert ical Mode Command leve l .  The Vert ical 
Alternate Command switches between its H I  and LO 
levels at a rate determi ned by the Vertical Binary stage. 

The control levels in the LEFT and ADD positions of the 
VERTI CAL MODE switch are not con nected to this 
stage. However, since only the l ine correspond ing to the 
selected vertical mode can be H I ,  the R I G HT, CHOP, 
and AL T l ines must remain at the i r  LO level when either 
LEFT or ADD are selected . Therefore, the base of 04382 
remains LO to produce a LO Display R ight Command 
signal output level at the col lector of 04392. 

A logic d iagram of the Vertical Mode Logic stage is 
shown in Figure 3-6. The d iscrete com ponents that 
make up each logic function are identified . 

TRACE SEPARATION 

The Trace Separation stage is made up of d iscrete 
components 04438, 04442, 04448, and 04456. This 
stage produces the Trace Separation output to the AUX 
Y-Axis I nput of the Vertical Ampl ifier c i rcuit ,  and offsets 
the B-sweep display when operated i n  a dual-sweep 
mode (horizontal) . The level of th is output current is 
determ ined by the sett ing of the VERT TRACE 
SEPARATION ( B) control .  The current from the VERT 
TRACE SEPARATION (B) control is switched so that 
the Trace Separation output is provided only when the B 
sweep is bei ng displayed i n  the AL T or CHOP horizontal 
modes, and not when the 8 sweep only is being 
d i sp layed , nor d u rin g i n dependent-pa i rs operat ion 
(sweep-slav ing) .  
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Figure 3-6. Logic diagram of Vertical Mode Logic stage. 

The VERT TRACE SEPARATI ON (B) control provides 
current to the Trace Separation output through R4456 
and 04456 when 04456 is forward biased. When the B 
sweep is being displayed (for AL T or CHOP horizontal 
operation),  the Display B Command at t he base of 
04442 is H I .  This forward biases 04442 causing its 
col lector to go negative to forward bias 04448. Then 
04448 saturates, and its col lector goes positive to 
forward bias 04456. During the time the A sweep is 
being displayed, the Display B Command is LO. This 
reverse biases 04442 and 04448; 04456 is reverse 
biased , so the VERT TRACE SEPARATION (B) control 
is  discon nected while the A-sweep is being displayed. 

When the HORIZONTAL MODE switch is set to B (on ly) . 
a HI level is con nected to the emitter of 04442 through 
R4431 . This reverse biases 04442, even though the 
Display B Command at its base is H I  for this mode. 
Therefore, the VERT TRACE SEPARATION (B) control 
has no effect. When the VERTICAL MODE switch is set 
to AL T and the Delay Mode Control  level from the A 
time-base un it is LO ( ind icating nondelayed sweep 
operation) ,  a HI level is appl ied to the emitter of 04442 
through R4438 and CR4434. This HI level reverse biases 
04442, even though the Disp lay B Command is H I .  This 
action disconnects the VERT TRACE SEPARATION (B) 
control tor i ndependent-pairs operation so that the 
vertical position of the B-sweep d isplay is determined by 
the slaved LEFT VERT plug-in un it only. If delayed
sweep operation is selected, the Delay Mode Control  
Out level is HI ,  forward biasing 04438 and 04443. This 
allows the VERT TRACE SEPARATION (B) control to 
position the B-sweep display, since independent-pairs 
operation is not possible when operating  i n  a delayed
sweep mode. 

A logic diagram of the Trace Separation stage is shown 
in Figu re 3-7A. The d iscrete components which make up 
each logic function are identified. An input/output table 
for th is stage is g iven in Figure 3-7B .  
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SWEEP CONTROLLED Z-AXIS X-V 

X-Y displays can on ly be obtained in conjunction with a 
time-base u nit. When an ampl ifier u n it is i nstal led in the 
A (B)  Horizontal Compartment, the Z-Axis is control led 
by the ti me-base u n it in the B (A) h orizontal 
compartment ,  i n depen dent of the sett i n g  of the 
HOR IZONTAL MODE switch. The B (A)  indicator lamp 
automatical ly turns on;  the selection of the horizontal 
mode by the HORIZONTAL MODE switch is not 
effected. X-Y d isplays often consist of a display where a 
fast switch ing transient occurs between two stable 
states. The switching may be such that the display is 
predominantly i n  these two stable states. If the Z-Axis 
was not duty cycled, but turned on permanently this 
would result in a display with two bright spots and a 
barely-visible or i nvisible transient, s ince the average 
screen cu rrent associated with these bright spots can be 
large enough  to enable the intensity l im iter. 

By triggering the time-base un it with the Y-Axis signal ,  
the duty cycle of the Z-Axis can be controlled with the 
t i m e- base u n i t t i me/d i v i s i o n  cont ro l .  With t h e  
HOR IZONTAL M O D E  switch set t o  AL T an X-Y display 
alternating with a Y-T disp lay is obtained . The Z-Axis for 
both displays is on only during the waveform seg ment 
shown in the Y-T display. This is a visi ble aid for 
opt imum control of t he Z-Axis d uty cycle of X-Y 
displays. A sl ide switch located on the Logic board 
selects how the Z-Axis is controlled during X-Y d isplays. 
Normally the switch is in the I N  position so that the Z
Axis is control led by a t ime-base u nit. I n  the OUT 
position, the HORIZONTAL MODE switch controls the 
Z-Axis. 

Without a vert ical  p l u g- in  u n it in a horizontal 
compartment, diodes CR4487 and CR4495 do not 
conduct. 04488 acts as an emitter fol lower. Resistors 
R4486 and R4487 perform a de level sh ift approximately 
equal to the emitter-base drop of 04488. 04492 is 
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Figure 3-7. (A) Logic diagram of Trace Separation stage; (B) Table of Input/output combinations. 

turned off, so the voltage at the collector of 04492 is a 
dupl icate of the Display B Command. If d iode CR4487 is 
connected to ground by an ampl ifier unit  i n  the 8 
Horizontal compartment, the Disp lay 8 Command is not 
appl ied to the base of 04488, and the signal at the 
collector of 04492 is LO. In this condition, the Z-Axis 
log i c  I C  selects the A I NTENSITY i nput on ly ,  
i ndependent of other control i nputs. I f  d iode CR4495 is  
connected to ground  by a ampl ifier unit i nstal led in the 
A Horizontal compartment, 04492 is satu rated. The 
emitter of 04488 is held at a HI level ,  so even when the 
d isplay 8 Command is H I ,  04488 does not conduct. The 
Z-Axis logic IC selects the 8 I ntensity input when the 
signal at the col lector of 04492 is H I ,  regardless of other 
control i nputs. 

Transistors 04494 and 04498 drive the A and 8 
I NTENSITY ind icator l ights. With an ampl ifier un i t  
i nstalled i n  either A or B Horizontal compartments, 

d iode CR4496 or CR4493 conducts. This prevents 
0 4494 a n d  04498 f rom t u r n i n g  on w h e n  the  
HORIZONTAL MODE switch is set to  AL T or CHOP. 

With an ampl ifier u n it i nstal led i n  the A Horizontal 
compartment, the signal at the col lector of 04492 is H I .  
This tu rns o n  04494 and the 8 I NTENSITY indicator 
lamp, which ind icates that the Z-Axis is control led by 
the t ime-base u n it instal led in the B Horizontal 
compartment. The signal at the col lector of 04492A is 
LO when an ampl if ier is instal led in the 8 Horizontal 
compartment. Now, 04498 is saturated. Base current 
flows from the +5 V lamp su pply, through the 8 ind icator 
lamp and the res istor R4493, to the base of 04498. This 
base current is not sufficient to l ig ht the 8 I NTENSITY 
ind icator lamp, so the A I NTENSITY ind icator lam p is 
tu rned on.  This ind icates that the Z-Axis is control led by 
the t ime-base u n it i n  the A Horizontal compartment. 
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When t ime-base un its are instal led i n  both A and B 
Horizontal compartments 04494 and 04498 are 
satu rated (with the HORIZONTAL M ODE switch in ALT 
or CHOP).  Base cu rrent is provided from the +5 V 
supply on the mode switch board , through either the 
AL T or  CHOP switch contacts, and through resistors 
R4486 and R4490, to the bases of 04494 and R4498. 
Both A and B I NTENSITY ind icator l ig hts are on .  

When the HORIZONTAL MODE switch is set to  A or B,  
the voltage at the col lector of 04492 (which is derived 
from the D isp lay B Com mand signal) controls the A and 
B I NTENSITY l ights as previously described. 

0 
TRIGGER SELECTOR 

The Trigger Selector c i rcuit determines the source of 
the i nternal triggering signals con nected to the A and B 
Horizontal compartments. A schematic d iagram of the 
Trigger Selector is g iven on Diagram 5, in Section 8 of 
this manual (D iagram and Circuit  Board I l lustrations) . 
The schematic is d ivided by g ray shaded l i nes 
separati ng the c i rcu itry i nto major stages. These stages 
aid in locating components mentioned here. Sub
headings i n  the fol lowing d iscussion use these stage 
names to further identify portions of the c ircu itry on 
Diag ram 5. 

A AND B TRIGGER CHANNEL SWITCHES 

The operation of the A and B Trigger Channel Switch 
stages is s imi lar. Therefore, on ly a d iscussion of the A 
Trigger Channel Switch is g iven . 

Ampl ifier u nits i nstal led i n  the vertical compartments 
provide a differential trigger signal to the mainframe. 
These signals are terminated into 50 ohm power 
d ividers. The 5Q-ohm strip transmission l i nes carry half 
of the input s ignal from the power dividers to the A and 
B Trigger Selector c i rcu its. The inputs of the channel 
switches, U232 and U432, have a 50 ohm input 
impedance, and termi nate the transmission lines. 

A Trigger Channel Switch 

Channel switch U232 has two d i fferential i nputs and one 
differential output. Control voltages at pins 1 ,  2, 1 1  and 
12 determine whether the i nput s ignals are terminated 
within the channel switch or are coupled through to the 
output. Active components U 252A and 0254 keep the 
output de common mode voltage on pin 3 and p in 1 3  at 
+3. 2 volts for al l  modes of the channel switch, U 232. The 
de common voltage is sensed by resistors R237 and 
R247 and is compared with a +3.2 volt reference set by 
d ivider R251 and R252. If res istors R237 and R247 sense 
a voltage higher than +3.2 volts, the output of U252A 
goes negative, lowering the base voltage on 0254. This 
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reduces the current into p in 1 3A,  which causes the de 
common mode voltage at pin 3 and 1 3  to decrease. The 
voltage at pin 1 3A depends on the channel switch mode. 
When the VERTICAL MODE switch is set to LEFT, 
R I G HT, or A LT the voltage on pin 1 3A, is +3.8 volts. 
When the VERTICA L  MODE switch is set to ADD the 
voltage on p in 1 3A is +4.6 volts. 

Each channel within U232 has an independent pai r of 
control pins for channel selection. If the "On" pin is  
more positive than the "Off" p in  that channel  is  selected . 
Al l  of the "On" pins are held at +2.0 volts. The "Off" pins 
are either at +2.5 volts or  at a T2L LO level .  The A 
Trigger Channel Switch has four operating modes: Left, 
R ight, Alt, and Add . In the Left and Right modes, the 
Add log ic  level is HI (on pin CF) ;  the Right Logic Level 
(on p in CG) is LO for Left and is H I  for Right .  I n  the AL T 
mode, Add is H I ,  and Right alternates between LO and 
H I .  In  the ADD Mode, both Add and Right are LO. (See 
the d iscussion on Mode Switch ing,  in this section of the 
Manual . )  

Zener d iodes VR237 and VR247 shift the de level 
downward by 9 volts, to set the output of U274 near 
ground.  Diodes VR237 and VR247 are voltage-matched 
to within 1 00 mV. 

A AND B TRIGGER AMPLIFIER 

The operation of the A and B Trigger Ampl ifiers is  
s im i lar. Therefore, on ly a d iscussion of the A Trigger 
Ampl ifier is g iven . I ntegrated Circu it U 274 provides final 
ampl ification of the trigger signal .  Components R261 
and R272 are bias resistors for U274. Zener d iodes 
VR237 and VR247 have a 5% voltage tolerance, therefore 
the de voltage level at pins 7 and 9 of U274 is -5.8 volt 
with in  0.45 volt. The de com mon-mode voltage, with its 
0.45 volt uncertainty, is picked off at pin 8 and p in  1 2  of 
U274 and appl ied to the noninvert ing i nput of U252B. 
The output of U 252B is 1 .2 volts more posit ive than the 
input and is used for internal biasing at pin 1 5  of U274. 
Resistor R274 determines the gain of U274. The overal l  
voltage gain of the A trigger selector from the input 
connectors J 202, J 203 and J402, J403 to the output 
J 270, J271 , i nto a load of 50 ohm per side, is  one. The de 
output level of U274 is zero volts; R235 sets the de 
Centering and R279 adjust the DC Com mon Mode 
voltage. 

Thermal compensation for U232 and U274 is provided 
by four t ime constants : R240 and C240, C237, R250 and 
C250, R270, and C270. 

The operation of the B trigger selector is s imi lar except 
for the signal pickoff of pin 2 and p in  4 of U474, wh ich is 
used to generate the Vertical Sig nal Out. 

VERTICAL SIGNAL OUTPUT AMPLIFIER 

A d ifferential s ignal  is  p icked off at pin 2 and p in  4 of 
U474 and is ampl ified by U492. Before the signal 



reaches the i n put of U492, it passes throug h a 
compensation c i rcu it consist ing of C483, R483, R486, 
L486, R496, C492 and R493. The character ist ic 
impedance of th is c ircu it is 1 00 ohms d i fferential ly, and 
termi nates the 50 ohm str ip transmission l ines run n i ng 
from the pickoff points at p in  2 and p in  4 of U474. At p in  
2 and pin 4 ,  there is  an uncertainty i n  the de common
mode level due to the 5% voltage tolerance of zener 
diodes VR437 and VR447. I nteg rated c i rcu it U452B 
passes on this uncertainty for biasing U492. The output 
signal at J496 is centered at 0 volt by R485. The signal 
out ampl itude is 25 m i l l ivolts/d iv is ion of vert ical 
deflection i nto a load of 50 oh ms, and 0.5 volt/d ivision of 
vertical deflection i nto a 1 megohm load. Two t ime 
constants, R480 and L480, and R490 and C490, provide 
thermal compensat ion.  

0 
READOUT SYSTEM 

(SN 8031766 & Below) 

A schematic diagram of the Readout System is g iven on 
Diagram 6, i n  Section 8 of th is manual (Diagrams and 
Circu it Board I l l ustrations) . Th is schematic is d ivided by 
g ray shaded l ines separat ing the c i rcu itry i nto major  
stages. These stages a id  i n  locat ing components 
mentioned here. Stage name head ings in the fol lowing 
d iscussion are used to further identify portions of the 
c i rcu itry on Diagram 6. 

The Readout System provides an alphanumeric d isplay 
of information encoded by the p lug-in un its. This 
display is presented on the crt and is written by the crt 
beam on a t i me-shared basis w ith the analog waveform 
display. 

The fol lowing terms are used to describe the Readout 
System :  

Character-A single number, letter or symbol 
displayed on the crt, either alone or in com bination 
with other characters. 

Word-A group of related characters. I n  the 
Readout System, a word can cons ist of up  to 1 0  
characters. 

Frame-A display of a l l  words for a given operati ng 
mode and plug-in combination.  Up to 8 words can 
be d isplayed i n  one frame. Figure 3-8 shows the 
position of each word in a complete frame. 

Column-One of the vertical l i nes in the Character 
Selection Matr ix (see Fig.  3-9). Colu mns C-0 
(column zero) through C-1 0  (column 1 0) can be 
addressed by the system. 
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Row-One of the horizontal l i nes i n  the Character 
Selection matrix. Rows R-1 ( row 1 )  through R-1 0 
( row 1 0) and R-1 4  (row 1 4) can be add ressed by the 
system. 

Time-Slat-A locat ion i n  a pu lse tra in .  I n  the 
Readout System, the pu lse train consists of 10 
negative-go ing pulses. Each t ime-slot pu lse is 
ass igned a n u mber between 1 and 1 0. For example, 
the fi rst t ime-slot is TS-1 . 

Time-Mu l itplex ing-Transm ission of data from two 
or more sources over a common path by using 
d i fferent t ime i ntervals for d i fferent sig nals. 

DISPLAY FORMAT 

Up to 8 words of readout i nformat ion can be displayed 
on the crt. The position of each word is fixed and is 
d i rectly related to the plug-in un i t  from wh ich it 
originated. F igure 3-8 shows the area of the g raticule 
where the readout from each p lug-in u n it is d isplayed. 
Notice that Channel 1 of each pl ug- in  un i t  is displayed 
with i n  the top d ivision of the crt, and Channel 2 is 
displayed d i rectly below within the bottom d ivis ion .  
F igure 3-1 0  shows a typical d isplay where only Channel 
2 of the Right Vertical and B Horizontal u n its is selected 
for d isplay. 

Each word in the readout d isplay can contain up to 1 0 
characters, although the typical d isplay wi l l  contain  
between 2 and 7 characters per word. The characters 
are selected from the Character Selection Matrix shown 
in F igure 3-9. In add it ion,  1 2  operational addresses are 
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Figure 3-8. Location of readout display on the crt identifying 
the originating plug-in and channel. 
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Figure 3-10. Typical readout display where only channel 2 (of 
the Right Vertical and B Horizontal units) is displayed. 

provided for special i nstructions to the Readout System.  
The unused locations in the Matrix (shaded area) are 
available for future expansion of the Readol)t System.  
The method of  addressing the locations in the  Character 
Sel ect i o n  Mat r i x  is descr i bed i n  t h e  fo l l o w i n g  
d iscussion. 

DEVELOPING THE DISPLAY 

This description is intended to relate the basic fu nction 
of each stage to the operation of the overall Readout 
System. Detai led i nformation on c ircu it operation is 
g iven later. 

The key block in the Readout System is the Timer Stage 
(see schematic 6) . This stage produces the basic s ignals 
that establ ish the t iming sequences with i n  the Readout 
System.  The period of the t im ing s ignal is  about 250 
microseconds (it d rops to about 21 0 microseconds 
when Display-Ski p  is received; see detai led description 
of Timer stage for further informat ion) .  This stage also 
produces control sig nals for other stages within th is 
c ircuit, and inh i bit s ignals to the Vertical Ampl if ier, 
Horizontal Amplifier, and Log ic c i rcuits, which al low a 
readout display to be presented. The Time-Slot Cou nter 
stage receives a trapezoidal voltage sig nal from the 
Ti mer stage and d i rects it to one of ten output l ines. 
These output l i nes are labeled TS-1 through TS- 1 0  
(ti me-slots 1 through 1 0) a n d  are connected t o  the 
vert ical and horizontal plug-in compartments as well as 
to various stages within the Readout System . The output 
l ines are energ ized sequential ly, so there is a pu lse on 
only one of the 10 l ines during  any 250-microsecond 
t iming period. After the Time-Slot Counter stage has 
counted time-slot 1 0, it produces an End-of-Word pu lse 
which advances the system to the next channel.  

Theory of Operation-7904A 

Two output l i nes ( row and column) are connected from 
each channel of the plug-in u n it back to the Readout 
System. Data is typically encoded on these output l i nes 
by con nect ing resistors between them and the t ime-slot 
i nput l ines . The resultant output is a seq uence of 1 0  
analog current levels that range from 0 to 1 m i l l iampere 
( 1 00 m icroamperes/step) on the row and col umn output 
l ines. This row and column corresponds to the row and 
co lumn of the Character Selection Matrix i n  F igure 3-9. 
The standard format for encod ing i nformation onto the 
output l i nes is g iven in Table 3-1 1 .  (Special-purpose 
plug-in un its may have their own format for readout; 
these special formats will be defined in  the manuals for 
these un its.) 

TABLE 3-1 1 
Standard Readout Format 

Time-Slot N umber I Description 

TS-1 Determi nes Decimal Magnitude 
(n umber of zeros displayed or prefix 
change i nformation) or the 
IDENTIFY function (no display 
dur ing th is ti me-slot). 

TS-2 I ndicates normal or inverted 
i nput (no d isplay for norma l). 

TS-3 I ndicates ca l ibrated or uncal ibrated 
condition of plug- in  variable 
control (no display for ca l ibrated 
condit ion). 

TS-4 Sca l ing. 

TS-5 Not encoded by plug-in u nit .  Left 
TS- 6  blank to al low addition of zeros by 
TS-7 Readout System. 

TS-8 Defines the prefix which modifies 
the u nits of measurement. 

TS- 9  Def ines the un its of measurement 
TS- 1 0  of the plug- i n  u nit .  May be standard 

un it of measurement (V, A, S, etc.) 
or special u n its selected from the 
Character Selection Matrix. 

The encoded column and row data from the plug-in 
un its is selected by the Column Data Switch and Row 
Data Switch stages respectively. These stages take the 
analog cu rrent from the 8 data l ines (2 channels from 
each of the 4 p lug-in compartments) and produce a 
t ime-m ultip lexed analog voltage output contain ing  all of 
the column and row i nformation from the plug-ins. The 
Column Data Switch and Row Data Switch are 
sequenced by the binary Channel Address Code from 
the Channel Cou nter. 

The t ime-mult i plexed output of the Column Data Switch 
is mon i tored by the D isp lay-Sk ip  Generator to 
determi ne if it represents val id i nformation that should 
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be displayed. Whenever information is not encoded in  a 
t ime-slot, the Display-Skip Generator produces an 
output level to prevent the T imer stage from produci ng 
the control signals that normally interrupt the crt d isp lay 
and present a character. 

The analog outputs of the Col umn Data Switch and Row 
Data Switch are connected to the Column Decoder and 
Row Decoder stages respectively. These stages sense 
the magn itude of the analog voltage i nput and produce 
an output current on one of ten l ines. The outputs of the 
Column Decoder stage are identified as C-1 through C-
1 0 (co lumn 1 through 1 0) corresponding to the encoded 
column information. Likewise, the outputs of the Row 
Decoder stage are identif ied as R-1 through R-1 0 (row 1 
through  1 0) co rrespo n d i n g  to the encoded row 
information. The pri mary function of the row and 
column outputs is to select a character from the 
Character Selection Matrix to be produced by the 
Character Generator stage. These outputs are also used 
at other points with i n  the system to indicate when 
certain information has been encoded. One such stage 
is the Zeros Log ic and Memory. During time-slot 1 (TS-
1 ) ,  this stage checks if zero-adding or prefix-sh ifti ng 
information has been encoded by the plug-in un it, and 
stores i t  in the memory u nt i l  ti me-slots 5, 6, or 8. After 
storing this i nformation,  it triggers the Display-Skip 
Generator stage so that there is no display dur ing time
slot 1 (as defined by Standard Readout Format; see 
Table 3-1 1 } .  When t ime-slots 5, 6, and 8 occu r, the 
memory is addressed and any i nformation stored there 
during time-slot 1 is  transferred to the i nput of the 
Col umn Decoder stage to modify the analog data during 
the appl icable t ime-slot. 

Also, the Zeros Log ic  and Memory stage produces the 
I DENTI FY function . When t ime-slot 1 is encoded for 
I DENTIFY (column 1 0, row 3) , this stage produces an 
output level, which connects the Column Data Switch 
and Row Data Switch to a coding network within the 
Readout System . Then, dur ing t i me-slots 2 through 9, an 
analog current output is produced from the Col umn 
Data Switch and Row Data Switch ,  which addresses the 
correct points in the Character Select ion Matrix to 
d isplay the word " I DENTIFY" on the crt .  The Zeros 
Log ic and Memory stage is reset after each word by the 
Word Trigger pu lse. 

The Character Generator stages prod uce the characters 
which are d isplayed on the crt. Any of the 50 characters 
shown on the Character Selection Matrix of Fig u re 3-9 
can be add ressed by proper selection of the col umn and 
row currents. Only one character is  addressable i n  any 
one t i me-slot; a space can be added into the displayed 
word by the Decimal Po int Log ic and Character Posit ion 
Counter stage when encoded by the p lug-in . The latter 
stage counts the n u m ber of characters generated and 
produces an output current to step the display one 
character posit ion to the right for each character. I n  
add ition , the character position i s  advanced once during 
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Figure 3-1 1 .  Output waveforms of the Timer stage. 
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each of t ime-slots 1 ,  2, and 3, whether a character is 
generated dur ing these t ime-slots or not. This action 
f ixes the start ing point  of the standard-format d isplay 
such that the first d igit of the scal ing factor always starts 
at the same po int with in each word regardless of the 
information encoded in t ime-slot 1 ,  2,  or 3 preceding 
this d ig it. Also, by encoding  row 1 0  and co lumn 0 d u ring 
any time-slot, a b lank space can be added to the display. 
Decimal poi nts can be added to the d isplay at any t ime 
by addressing the appropriate row and column.  (See 
Character Selection Matrix for location of dec imal 
points.) The Decimal Po int Logic and Character Pos ition 
Cou nter stage is reset after each word by the Word 
Trigger pu lse. 

The Format Generator stage provides the output signals 
to the vert ical and horizontal deflection systems of the 
instrument to produce the character d isplay. The binary 
Channel Address Code from the Chan nel Counter stage 
is connected to this stage, so that the display from each 
channel is positioned to the area of the crt assoc iated 
with the plug-in and channel originat ing the word (see 
Fig.  3-8) . The position ing current or decimal point 
locat ion current generated by the Decimal Point Logic 
and Character Posit ion Counter stage is added to the 
Horizontal (X) signal at the input to the Format 
Generator stage to provide horizontal posit ion i ng of the 
characters with in  each word. The X- and Y-Readout 
s ignals are connected to the Horizontal Am pl if ier and 
Vertical Ampl ifier through the X- and Y-Buffer stages. 

The Word Trigger stage produces a trigger from the 
End-of-Word pu lse generated by the Time-Slot Counter 
stage after the tenth t ime-slot. This Word Trigger pu lse 
advan ces the  C h an ne l  Cou nter  to d is p l ay the 
i nformation from the next channel or plug-in.  It  also 
provides a reset pulse to the Zeros Log ic  and Memory 
stage and the Dec imal Point  Log ic and Character 
Position Cou nter stage. This Word Trigger stage can 
also be advanced to jump a complete word , or a portion 
of a word , when a J ump Command is received from the 
Row Data Switch stage. 

TIMER 

The Timer stage establ ishes the timing sequence for all 
ci rcuits with in  the Readout System. Th is stage produces 
7 t ime-related output waveforms (see Fig.  3-1 1 ) .  The 
triangle waveform produced at pin 6 forms the basis for 
the remaining signals. The basic period of th is triangle 
waveform is about 250 microseconds, as contro l led by 
RC network R2135 and C21 35. The triangle waveform is 
cl i pped and ampl ified by U21 26 to form the trapezoidal 
output signal at pin 1 0. The ampl itude of this output 
signal is  exactly 15 volts, as determ ined by U21 26 (exact 
ampl itude is necessary to accurately encode data i n  
plug-in un its; see Encoding the  Data) . The trigger 
output at pin 5 provides the switch ing signal for the 
Time-Slot Counter and Word Trigger stages. 
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The signals at pins 1 2, 1 3, 1 4, and 1 6  are produced only 
when the triangle waveform is on its negative slope and 
the trapezoidal waveform has reached the lower level .  
The t iming sequence of these waveforms i s  important to 
the operation of the Readout System (see expanded 
waveforms i n  F ig .  3-1 2) .  The Z-Axis I n h i bi t  command at 
p in  1 4  is prod uced fi rst. This negative-going signal 
provides a blank ing pu lse to the Z-Axis Log ic  stage (see 
Diagram 4) to blank the crt befo re the display is 
switched to the Readout System. It also produces the 
strobe pulse through 021 38 and CR2142 to signal other 
stages with in  the Readout System to beg in  the seq uence 
necessary to produce a character. The col lector level of 
021 38 is also connected to Sym bo l  C haracter 
Generator, U2272 by way of CR2140. This activates 
U2272 d uring the quiescent period of the strobe pulse 
(col lector of 021 38 negative) and diverts the output 
current of Row Decoder U21 85 to row 2. The pu rpose of 
this configuration is to prevent the Zeros Log ic and 
Memory stage U2232 from sto ring  in correct data d u ring  
the quiescent period of  the  strobe pulse. When the 
strobe pulse goes pos it ive, CR21 40 is reverse biased to 
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disconnect 02138 from U2272 and al low the Row 
Decoder to operate in the normal manner. 

The next signal to be produced is the X-Y I n h ibi t  
Command at p i n  1 3. Th is  posit ive-go i n g  s ignal 
d isconnects the plug-in s ignals from the vert ical and 
horizontal deflection systems. The Ready signal derived 
from this output is con nected to the Decimal Point Logic 
and Character Position Counter stage and the Format 
Generator stage. 

The Z Readout output at p in  1 2  is produced next. Th is 
current is  connected to the crt c i rcuit to unblank the crt 
to the intens ity level determ ined by the voltage on the 
Gate Readout I ntensity l ine. The Character Scan ramp 
at pin 16 started to go negative as this t iming sequence 
began. However, character generation does not start 
unt i l  the readout i ntensity level has been establ ished. 
The triangular Character Scan ram p  runs from about -2 
volts to about -8.5 volts, then returns back to the 
orig inal level .  This waveform provides the scan n ing 
signal for the Character Generator stages. Character 
Scan adj ustment, R21 28, sets the de level of the 
Character Scan ramp for complete characters on the 
display. 

The Timer stage operates i n  one of two modes as 
control led by the Display-Skip level at p in  4. The basic  
mode just described is a condit ion that does not occur 
unless al l ten characters of each word (80 characters 
total) are displayed on the crt. Under typical cond itions, 
only a few characters are d isplayed i n  each word . The 
Display-Skip level at p in  4 determi nes the period of the 
Timer output signal .  When a character is to be 
generated, pin 4 is  LO and the c ircuit operates as just 
descri bed . However, when a character is not to be 
displayed, a HI level is applied to p in  4 of U21 26 through 
CR2 1 25 from the Disp lay-Sk i p  Generator stage. This 
signal causes the Timer to shorten its period of 
operation to about 210 microseconds. The waveforms i n  
Figure 3-1 3  show the operation of the Timer stage when 
the Display-Skip condit ion occurs for all positions in a 
word. Notice that there is no output at pins 1 2, 1 3, 1 4, 
and 1 6  under this cond it ion.  Th is  means that the crt 
display is not interrupted to display characters. Also 
notice that the triangle waveform at p in  6 does not go as 
far negative, and that the negative portion of the 
trapezoidal waveform at pin 1 0  is  shorter. Complete 
details on operation of the Display-Skip Generator are 
g iven later. 

The Timer operation is also controlled by the Sing le
Shot Lockout level at p in  2. If th is level is LO, the Timer 
operates as just described. However, if the Sing le-Shot 
Lockout stage sets a H I  level at this p in ,  the Timer stage 
is locked out and can not produce any output s ignals 
(see S ing le-Shot Lockout descr ipt ion for fu rther 
informat ion) .  

A negative voltage on the readout I ntensity l ine sets the 
intensity of the readout d isplay i ndependently of the A 
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or 8 I NTENSITY controls. The Readout Intensity l ine 
also provides a means of turn i ng the Readout System off 
when a readout d isplay is not desi red . When the 
Readout I ntensity l ine is left open,  the current from pin 
1 1  of U21 26 is interrupted, and at the same t ime, a 
positive voltage is appl ied to p in  4 through CR21 24. The 
positive voltage switches the stage to the same 
conditions as were present under the Display-Skip 
condit ion. Therefore, the crt d isplay is not interrupted to 
present characters. However, time-slot pu lses continue 
to be generated. 

TIME-SLOT COUNTER 

Ti me-Slot Counter U21 59 is a sequential switch which 
d i rects the trapezoidal waveform input at p in  8 to one of 
its 10 output l ines. These t ime-slot pulses are used to 
interrogate the plug-in un its to obtain data for the 
Readout System. The trigger pu lse at pin 15 switches 
the Ti me-Slot Counter to the next output l ine; the output 
signal is sequenced consecut ively from time-slot 1 
through t ime-slot 10. F igure 3-1 4  shows the time 
relat ionsh i p  of the t ime-slot pu lses. Notice that on ly one 
l ine carries a t i me-slot pulse at any g iven t ime .  When 
time-slot 10 is completed , a negative-go ing end-of-word 
pu lse is produced at p in  2. The end-of-word pu lse 
provides a drive pu lse for the Word Trigger stage and 
also provides an enabl ing level to the Display-Skip 
Generator during t i me-slot 1 on ly. 

Pin 16 is a reset i nput for the Time-Slot Cou nter. When 
th is p in  is held LO. the Time-Slot Counter resets to t i me
slot 1 .  The Time-Slot Counter can be reset i n  th is 
manner on ly when a Jump-Command is received by 
U21 55C and D (see fol lowing d iscussion).  

WORD TRIGGER 

The Word Trigger stage is made up of U21 55A and B.  
Qu iescently, p in  3 of U21 55A is LO as establ ished by the 
operat ing conditions of U2155D and C.  Therefore, the 
LO end-of-word pu lse produced by the Time-Slot 
Cou nter results in a HI level at pin 1 of U21 55A. This 
level, inverted by U21 558, provides a negat ive-go ing 
Word Trigger pu lse to the Channel Counter. 

Also, a Word Trigger pu lse is produced by U21558 when 
a Jump Command is received at pin 8 of U 2 1 55C. Th is 
condition can occur during any t ime-slot (see Row 
Decoder for ·further information on orig in  of the Jump 
Com mand) .  I nteg rated c ircuit U21 55D and C are 
con nected as a bistable f l ip-flop .  The posit ive-going 
Jump Command at pin 8 of U21 55C produces a LO at 
p in  1 0. This LO is i nverted by U21 55D to prod uce a H I  at 
p in  1 3, which al lows p in  9 to be pu l led H I  through 
CR21 56. The f l ip-flop has now been set and remains in 
this condition unt i l  reset, even though the Jump 
Command at  p in  8 returns to i ts  LO level .  The H I  output 
level at pin 13 turns on 021 59 to pu l l  pin 16 of the Time-
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Slot Counter LO. This resets the Ti me-Slot Counter to 
t ime-slot 1 and holds it there unt i l  the Word Trigger is 
reset. At the same ti me, a H I  level is  applied to pin 4 of 
the Timer through CR21 57 and CR21 25. This HI level 
causes the Timer to operate in the Display-Skip mode, 
so a character is not generated. 

The next Trigger pu lse is not recogn ized by the Ti me
Slot Counter, s ince U 2 1 59 is locked in t ime-slot 1 by 
U2155. However, this Trigger pu lse resets the Word 
Trigger stage through C21 55. Pin 1 3  of U2155D goes LO 
to enable the Time-Slot Counter and Timer stages for 
the next ti me-slot pulse. S imultaneously, when U 2 1 55D 
switches output states, the result ing negative-going 
edge is connected to p in  3 of U21 55A. Th is results i n  a 
negative-going Word Trigger output at p in  4 of U21 55B 
to advance the Channel Counter to the next word . When 
the next Trigger pulse is received at pin 15 of U2159 the 
Time-Slot Cou nter retu rns to the normal seq uence of 
operation and produces an output on the t ime-slot 1 
l ine. 

CHANNEL COUNTER 

Channel Counter U 2250 is a binary cou nter that 
produces the Channel Address Code for the Col umn 
and Row Decoder stages and the Format Generator 
stage. This code i nstructs these stages to sequentially 
select and display the 8 channels of data from the plug
ins.  Table 3-1 2  g ives the 8 combinations of the Channel 
Address Code and the resultant channel selected with 
each com bination. 

Pin 1 1  
U2250 

LO 

LO 

LO 

LO 

HI  

H I  

H I  

H I  
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TABLE 3-1 2 
Channel Address Code 

SN B031766 & Below 

Pin 8 Pin 9 
U2250 U2250 

LO LO 

LO H I  

HI  LO 

HI  H I  

LO LO 

LO HI 

HI  LO 

HI  HI  

Channel 
Displayed 

Channel 2 
Left Vertical 

Channel  1 
Left Vertical 

Chan nel 2 
Right Vertical 

Channel 1 
Right Vertical 

Channel 2 
A Horizontal 

Channel 1 
A Horizontal 

Channel 2 
B Horizontal 

Channel 1 
B Horizontal 

SINGLE-SHOT LOCKOUT 

The Sing le-Shot Lockout stage allows a s ingle readout 
frame (8 complete words) to be displayed on the crt, 
after which the Readout System is locked out, so further 
readout displays are not presented u nti l  the circuit  is 
reset. Integ rated c ircu it  U21 20C and U21 20B are 
connected to form a bistable fl ip-flop. For free-run 
operation, p in  8 of U21 20C is held H I .  This activates 
U21 20C and results i n  a LO output level at p in  1 0, 
enabl ing the Ti mer stage to operate in a free-run n i ng 
manner. 

The output of the Single-Shot Lockout stage remains 
LO to allow U21 26 to operate in the free-runn ing mode 
until a LO is received at pin 8 of U21 20C. When this 
occu rs, the output level at p in  10 of U21 20C does not 
change immediately. However, the Si ngle Shot Lockout 
c i rcuit is now enabled .  

I f  the Channel Counter has not completed word 8 ,  the 
Readout System contin ues to operate in the normal 
manner. When word 8 is completed, the negat ive-going 
end-of-frame pulse is prod uced at p in  1 1  of  U2250 as 
the Channel Counter shifts to the code necessary to 
d isplay word one. This pulse is appl ied to p in  3 of 
U21 20A which prod uces a H I  at p in  6 of U21 20B 
because of the momentary LO at p in  2. The H I  at p in  6 
prod uces a LO at p in  4 wh ich causes p in  9 of U21 20C to 
go LO. Because p in  8 is already LO, p in  1 0  goes H I .  This 
d isables the T imer stage, so i t  operates in the Display
skip mode. 

The Sing le-Shot Lockout stage remains in th is condition 
unti l  a posit ive-going tr igger pu lse is appl ied to p in  8 of 
U21 20C. This trigger pu lse produces a LO at p in  1 0  of 
U21 20C to enable U21 26 and disable U21 20B. Now, the 
Ti mer stage can operate i n  the normal manner for 
another complete frame. When word 8 is completed, the 
Channel Cou nter produces another end-of-frame pu lse 
to again lock out the Ti mer stage. 

ENCODING THE DATA 

Data is conveyed from the plug- in un its to the Readout 
System in the form of an analog (current level) code. 
The characters that can be selected by the encoded data 
are shown on the Character Selection Matrix (see Fig. 3-
9) . Each character req u i res two cu rrents to define it; 
these currents are identified as the column cu rrent and 
the row cu rrent, corresponding to the co lumn and row 
of the matrix. The col umn and row data is encoded by 
programm ing the p lug- in  un its. Figure 3-1 5  shows a 
typical encoding  scheme using resistors for a voltage
sens ing ampl ifier p lug-in un it. Notice that the 10 TS 
(time slot) pu lses produced by the Ti me-Slot Counter 
stage are connected to the plug-in un it. However, time
slots 5, 6, and 1 0  are not used by the pl ug-in un it to 
encode data when using the Standard Readout Format. 
(See Table 3-1 1  for Standard Readout Format. )  The 
ampl itude of the time-slot pu lse is exactly -1 5 volts as 
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determined by the Timer stage. Therefore, the resu ltant 
output cu rrent from the p lug-in un its can be accu rately 
control led by the program ming resistors in the plug-in 
un its. 

For example, i n  Figu re 3-1 5  res istors R 1 0  through R90 
control the row analog data, which is connected back to 
the Readout System. F igure 3- 1 6  shows an ideal ized 

TS-1 R10 75 K 
833 

TS-2 R20 1 50 K 
A33 

TS-3 R30 1 50 K 
832 

TS-4 
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output current waveform of row analog data, which 
resu lts from the ti me-slot pulses. Each of the row
current levels shown i n  these waveforms correspond to 
1 00 m icroamperes of cu rrent. The row numbers on the 
left-hand side of the waveform correspond to the rows in 
the Character Selection Matrix {see Fig. 3-9) . The row 
analog data is con nected back to the Readout System 
via terminal 837 of the plug- in i nterface. 

PLUG-IN UNIT 

837 

ROW 
ANALOG 

'0' DATA TO 
READOUT 

0 SYSTEM 

'00' 

0 

INVERT 

UNCALI8RATED 

R140 75 K 

TIME-SLOT 
PULSES 

FROM 
READOUT 
SYSTEMS 

A32+-------------------------;---.-----------���--� 

L TS-5* 
831 ��---------------

/ TS-6* 
A31 ��---------------

L TS-7* 830 ��---------------

TS-8 

TS-9 

L TS-10* 
A29 ��--------------

* NOT USED IN STANDARD FORMAT 

RSO 50 K 

R90 37.4 K 

1 

2 

5 

m 

0 

f.J 

v 

COLUMN 
ANALOG 
DATA TO 
READOUT 
SYSTEM 

R190 75 K 
A37 

4593-64 

Figure 3-15. Typical encoding scheme for voltage-sensing plug-in unit. Coding shown tor deflection factor of 100 microvolts. 
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The col umn analog data is defined by resistors R 1 1 0  
through R 1 90. The program resistors are connected to 
the t i me-slot l ines by switch closures to encode the 
desi red data. The data, as encoded by the circuit shown 
in Figure 3-1 5, i nd icates a 1 00 microvolt sensitivity with 
the crt d isplay inverted and cali brated deflection factors. 
This results in the ideal ized output current waveforms 
shown in F igure 3- 1 6  at the column analog data output, 
terminal A37 of the plug-in interface. 

Resistor R1 1 1 , con nected between ti me-slot 1 and the 
co lumn analog data output, encodes two un its of 
current during t ime-slot 1 .  Referring to the Character 
Selection Matr ix,  F igure 3-9, two un its of col umn 
current, along with the two un its of  row current encoded 
by resistor R 1 0  ( row 3) , ind icates that two zeros shou ld 
be added to the display. Resistor R 1 20 adds one un i t  of 
co lumn current during ti me-slot 2 and , along with the 
one un i t  of current from the row output, the Readout 
System is inst ructed to add an invert arrow to the 
display. Resistor R 1 30 is not con nected to the t i me-slot 
3 l i ne, s i n ce the deflect ion  factor is cal i brated . 
Therefore, there is no d isp lay on the crt during TS-3. 
(See Display-Skip Generator for further information. )  

Dur ing t ime-slot 4 ,  two un its of  co lumn current are 
encoded by R1 40. There is no row cu rrent encoded 
during this ti me-slot; this results in the nu meral 1 bei ng 
displayed on the crt .  Neither row nor col umn analog 
data is encoded during t i me-slots 5, 6, and 7 as defined 
by the Standard Readout Format. During t ime-slot 8, 
two un its of co lumn cu rrent and three un its of row 
current are encoded by res istors R 1 81 and R80, 
respect ively. This addresses the /-1 prefix in the 
Character Selection Matrix. The final data output is  
provided from t ime-slot 9 by R1 90 connected to the 
co lumn output and R90 to the row output. These 
resistors encode two un its of column current and four 
un its of row cu rrent to cause a V (volts) sym bol to be 
d isplayed . Time-slot 10 is not encoded, in  accordance 
with the Standard Readout Format. The resultant crt 
readout w i l l  be -o 1 00 JN. 

I n  the above example, the row analog data was 
programmed to define which row of the Character 
Selection Matr ix was addressed to obtai n information in  
each t ime-'S iot. The co lumn data changes to encode the 
applicable readout data as the operat ing condit ions 
change. For example, if the variable control of the pl ug
in unit was activated, R 1 30 wou ld be connected between 
time-slot 3 and the column analog data output l ine. Th is  
encodes 1 0  un its of  column current (see shaded area i n  
t ime-slot 3 of the waveform shown i n  Fig. 3-1 6) .  S ince 
one un it of row cu rrent is also encoded dur ing th is  t i me
slot by R30, a > (g reater than) symbol is added to the 
display. The crt readout w i l l  now show > 1 00 JN. In a 
s im i lar manner, the other switches can change the 
encoded data for the column output and thereby change 
the readout display. See the descriptions which fol low 
for decoding th is  informat ion.  
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The co lumn analog data encoded by most p lug- in  un its 
can be mod i fied by attenuator probes connected to the 
in put connectors of am pl ifier pl ug- in  un its. A special 
cod ing r ing around the i nput connector of the plug-in 
u n it senses the attenuat ion rat io of the probe (with 
readout-encoded probes only). The probe contains a 
c i rcuit that provides add it ional column current. For 
example, if a 1 0X attenuator probe is connected to a 
plug-in un it encoded for 1 00 microvolts as shown i n  
F igure 3-1 5, a n  additional u n it of current is  added to the 
column an alog data during  t i me-slot 1 .  Si nce two un its 
of cu rrent were encoded by R1 1 1 ,  th is  additional current 
results in  a total of three un its of co lumn analog current 
during th is  t i me-slot. Referring to the Character 
Select ion Matr ix,  three un its of column current, along 
with the two un its of row current encoded by R 1 0, 
ind icates that the prefix should be sh ifted one co lumn to 
the left. Since this instruction occurs in the same t ime
slot that previously ind icated that two zeros should be 
added to the d isplay and only one instruction can be 
encoded during a t i me-slot, the zeros do not appear i n  
the d isp lay. The crt readout wi l l  now be changed to 1 
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mV (readout program produced by plug-in same as for 
previous example) . 

Three other l i nes of information are con nected from the 
pl ug-in compartments to the Readout System. The 
column and row analog data from channel 2 of a dual
channel plug-in are connected to the Readout System 
throug h terminals A38 and 838 of the plug-in i nterface, 
respectively. Force readout information is encoded on 
terminal A35; the function of this i nput is  described 
under Column and Row Data Switches. The preceding 
information gave a typ ical example of  encod ing  data 
from an ampl ifier plug- in  u n it .  Specific encodi ng data 
and c i rcuitry is shown in the ind ividual p lug-in un it 
manuals. 

COLUMN AND ROW DATA SWITCHES 

The encoding data from the plug-in un its is connected 
to the Column and Row Data Switch stages. A colu mn
data l i ne and a row-data l ine convey analog data from 
each of the 8 data sources (2 channels from each of the 
4 plug-in com partments) . 

The Col umn Data Switch U21 90 and the Row Data 
Switch U21 80 receive the Chan nel Address Code from 
the Channel Counter ( refer to D iagram 6 at the rear of 
this manual) .  This bi nary code d i rects the Col umn Data 
Switch and the Row Data Switch to the channel which 
should be the source of the encod ing data. Table 3-1 2  
gives the eight combinations of the Channel Address 
Code and the resu ltant channel selected with each 
combinat ion .  These stages have n ine i nputs and provide 
a t ime-mu ltip lexed output at p in  7, which includes the 
i nformation from al l  of the i nput chan nels. Eight of the 
nine i n puts to each stage or ig i nate i n  the pl ug-i n un its; 
the n i nth input comes from a special data-encod i ng 
network composed of resistors R21 91 through R2199 
and R2201 throug h R2209. (See Zeros Log ic and 
Memory description for further information on n inth 
channel . )  

In  addit ion to the encod ing data i nputs from the p lug-in 
un its, i nputs are provided to the Col umn Data Switch 
from the VERTI CAL MODE and H O R IZONTAL MODE 
switches to i nh ibit  the readout for any plug- in u nit(s) not 
selected for d isplay . When a un it is not selected, the l i ne 
correspond ing to the opposite channel is H I  to forward 
bias the associated d iodes : CR2162 and CR21 63, 
CR21 66 and CR21 67, CR21 70 and CR21 71 , or CR2 1 74 
and CR21 75. The forward-biased d iodes cause the 
channel switches to bypass the encoded data from the 
inh i bited channel. However, since it may be des i red to 
display information from special-pu rpose plug-in un its 
(even though they do not produce a normal waveform 
d isplay on the crt) , a feature is provided to over-ride the 
channel i nh i bit. This is  done by apply ing a LO to the 
associated Force Readout input. The LO level d iverts the 
HI channel-in h ib it cu rrent and al lows the data from th is 
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plug-in un it to reach the Column Data Switch,  even 
though it has not been selected for d isplay by the mode 
switch.  

Row Match adj ustment, R21 83, sets the gain of the Row 
Data Switch to match the ga in  of the Row Decoder for 
correct output. Column Match adjustment, R221 4, 
performs the same function for the Column Data Switch 
stage. 

DISPLAY-SKIP GENERATO R 

The Display-Skip Generator is made up of 0221 5, 
02223, 02229, and 02225. This stage monitors the t i me
mult iplexed column data at the output of the Column 
Data Switch dur ing each t ime-slot to  determine if the 
information is val id data that should result in a crt 
d isplay .  Quiescently, about 1 00 microamperes of current 
flows through R2213  from 02240 and the Zeros Logic 
and Memory stage. (The purpose of this qu iescent 
current wi l l  be discussed in connection with the Zeros 
Log i c  and Memory stage.) This cu rrent biases Q22 1 5A 
so that its base is about 0.2 volt more posit ive than the 
base of 0221 58 in the absence of column data. 
Therefore, since 0221 5A and 0221 58 are connected C\S 

a comparator, Q221 5A wi l l  remain on unless its base is 
pul led more negative than the base of 0221 58. 

The analog data output from the Column Data Switch 
produces a 0.5 volt (approx imately) change for each un it 
of column current that has been encoded by the plug-in 
un it. Whenever any information appears at the output of 
the Column D ata Switch ,  the base of Q22 1 5A is pul led 
more negative than the base of 0221 58, result ing in a 
negative (LO) Display-Skip output to the Timer stage 
through 02225. Recall that a LO was necessary at the 
skip i nput of the Timer so it could perform the com plete 
seq uence necessary to display a character. 

Transistors 02223 and 02229 also provide Display-Skip 
action. The end-of-word level connected to their  
emitters is LO only dur ing t ime-slot 1 .  This means they 
are enabled only d uring th is ti me-slot. These transistors 
al low the Zeros Log ic and Memory stage to generate a 
Display-Skip signal dur ing t ime-slot 1 when i nformation 
that is not to be displayed on the crt has been stored in 
memory (further information is g iven under Zeros Logic 
and Memory) .  

COLUMN AND ROW DECODERS 

The Column Decoder U2244 and Row Decoder U2185 
sense the magn itude of the analog voltages at their 
in puts (pin 1 0) and produce a bi nary output on one of 
ten l i nes corresponding to the column or row data 
encoded by the plug-in un it. These outputs provide the 
Col umn Dig ital Data and Row Dig ital Data, which is 
used by the Character Generator stages to select the 
des ired character for d isp lay on the crt. The column and 
row data is also used throughout the Readout System to 
perform other functions. 
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The input current at p in  9 of the Column Decoder stage 
is steered to only one of the ten Col umn Dig ital Data 
outputs. When a D isp lay-Sk ip  sign al is present 
(col lector of 02225 H I ) ,  pin 9 is  pul led HI through 
CR2226. This ensu res that no current is connected to 
the Character Generator stage under th is condit ion.  
Notice the correspond ing i nput on the Row Decoder. 
This i n put is con nected to g round and causes only one 
of the ten row outputs to satu rate to grou nd. 

The network at the i n put of the Row Decoder, made up 
of  021 53 and i ts  associated components, is  a Row-1 4 
detector that produces the Jump Command. This row 
current is encoded by special-purpose plug-ins to cause 
all or part of a word to be jumped. Whenever row 14 ( 1 3  
un its of row cu rrent, o r  1 .3 m i l l iam peres) is  encoded , the 
base of 021 53 is pul led negative enough so that this 
transistor is reverse biased to prod uce a HI Jump 
Command output at its col lector. The J u m p  Command 
is con nected to the Word Trigger stage to advance the 
Channel Counter to the next word an d to reset the 
Time-Slot Cou nter to t ime-slot 1 .  

ZEROS LOGIC AND M EMORY 

The Zeros Log ic and Memory stage U2232 stores data 
encoded by the plug-in un its to provide zeros-adding 
and pref ix-shifti ng log ic  for  the Readout System. The 
Strobe pu lse at pin 1 5  goes positive when the data has 
stabi l ized and can be i nspected. This activates the Zeros 
Log ic and Memory stage so that it can store the 
encoded data. 

Typical output waveforms of the five possi ble input 
condit ions that can occur are shown in Fig ure 3-1 7. 
When time-slot 1 occurs, a store command is g iven to all 
of the memories. If  the pl ug-in un its encoded data for 
column 1 ,  2, 3, 4, or 10 dur ing ti me-slot 1 ,  the 
app ropriate memory (or memories) is set. Notice that 
row 3 information from the Row Decoder must also be 
present at pin 16 for data to be stored i n  the memory of 
U2232. 

If data was encoded during ti me-slot 1 ,  a negative-go ing 
output is produced at pin 7 whi le  the memories are 
being set. This negative-going pu lse is connected to the 
base of 02229 i n  the Display-Skip  Generator to produce 
a Display-'Sk ip  output. Si nce the information encoded 
during time-slot 1 was only provided to set the 
memories and not i ntended to be displayed on the crt at 
th is time, the Display-Skip output prevents a readout 
display dur ing this ti me-slot. 

D u ri n g  t i me-slot 5, a memory wi th i n  U2232 is 
i nterrogated. If  information was stored in this memory, a 
posit ive-goi ng output is produced at pin 7. This pulse is 
con nected to pin 10 of the Column Decoder through 
02240 to add one u n it of current at the i n put of the 
Column Decoder. This produces a zero after the 
character d isplayed during t ime-slot 4. During time-slot 
6, another memory with in  U2232 is interrogated to see if 
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another zero shou ld  be added . If another zero is 
necessary, a second positive output is produced at p in  
7, which again results i n  a col umn 1 output from the 
Column Decoder and a second 0 i n  the crt d isplay. 

Final ly, another memory with in U2232 is interrogated 
dur ing ti me-slot 8 to determine whether the p refix  
should be changed, or left at the val ue that was 
encoded. If data has been encoded that calls for a shift 
in prefix ,  a negative-going output level is produced at 
pin 7. This negati -.1e level subtracts one un i t  of col umn 
current from the data at  the i nput to the Column 
Decoder. N otice, on the Character Selection Matrix of 
F igure 3-9, that when row 4 is programmed, a reduction 
of one column results in a one-column sh ift of the 
prefix. For exam ple, with the 1 00 1.N program shown in  
Figure 3-1 6, if the data received from the  plug-in cal led 
for a sh ift in  prefix, the c rt readout would be changed to 
1 mV (zeros deleted by program: see Encod ing the 
Data) . 

The 1 00 m icroamperes of qu iescent cu rrent through 
R2213  provided by 02240 (see D isplay-Skip  Generator) 
a l l ows the  p ref i x  to be s h i fted from m ( 1  00 
microam peres of column current, column 1 )  to no prefix  
(0  column cu rrent, co lumn 0)  so on ly  the un it of 
measurement encoded dur ing t ime-slot 9 is d isplayed . 
Notice that reducing the prefix prog ram from column 1 
to column 0 prog rams the Readout System to not 
display a character at this readout location.  

A further featu re of the Zeros Log ic and Memory is the 
Identify funct ion.  I f  10 un its of co lumn cu rrent are 
encoded by the pl ug-in un i t  along with row 3 during 
t ime-slot 1 ,  the Zeros Logic and Memory produces a 
negative-going output pulse at p in  1 to switch the 
Column Data Switch and Row Data Switch to the n inth 
channel. Then , ti me-slot pu lses 2 throug h 9 encode an 
output current through resistors R21 91 and R21 99 for 
column data and R2201 and R2209 for row data. This 
provides the current necessary to display the word 
I DENT I FY in the word posit ion al lotted to the channel 
that origi nated the Identify cor:nmand.  After completion 
of this word, the Column Data Switch and Row Data 
Switch cont inue with the next word in the sequence. 

The Word Trigger sig nal from the Word Trigger stage is 
con nected to pin 9 of U2232 through C2242. At the end 
of each word of readout information,  this pulse goes LO. 
This erases the fou r  memories i n  the Zeros Logic and 
Memory in preparation for the data to be received from 
the next channel .  

CHARACTER GENERATO R 

The Character Generator stage cons ists of f ive s imi lar 
i n teg rated c i rcu its (U2270, U 2272, U 2274, U2276, 
U2278) , which generate the X (horizontal ) and Y 
(vertical) outputs at pins 1 6  and 1 ,  respectively, to 
prod uce the character d isplay on the crt .  Each 
integrated ci rcuit can produce 10 ind iv idual characters: 



U2270 (des ig nated "Nu merals") can prod uce the 
numerals 0 through 9 shown in  row 1 of the Character 
Select ion Matrix (F ig .  3-9) . I ntegrated c i rcuit U2272 can 
produce the symbols shown in row 2 of the Character 
Selection Matr ix and U2274 produces the prefixes and 
some letters, used as prefixes, shown in row 4. 
I ntegrated c i rcuits U2276 and U2278 produce the 
remain ing letters shown in  rows 5 and 6 of the Character 
Select ion Matr ix.  

I NPUT PIN O F  U 2232 ACT I VATED 

14 

1 2 

1 3 

1 0  

1 1  

COMMAND 

I D E NT I FY 

ADD ONE 
Z E R O  

ADD TWO 
Z E ROS 

D EC R EASE 
P R E F I X  

DECR EASE 
P R E F I X  AND 

ADD ONE Z E RO 

Theory of Operation-7904A 

Al l  of the Character Generator stages receive the 
Column Dig ital Data from the Column Decoder U2244 in 
paral lel .  However, on ly one of the Character Generators 
receives row data at a particu lar t ime and on ly the stage 
receiving th is  row data is activated. For example, if 
column 2 is encoded, the five character Generators are 
enab led so that either a 1 ,  >,  p, V, or an N can be 
produced . If row 4 has been encoded at the same t ime, 
only the Pref ix Character Generator U2274 wi l l  produce 

TIME .SLOTS 

� + ---t-tf"'i "'1+----t-f----+ ', --H 

� I H-�--+--+--+-�--���--� I 
,..... _ , --+-+F=tH=====tt---+--+--+---t 

-r- r--+-*-��-1+--+--+--+� i 

"" + 3 V 

""'t'l+--r-+-�"++-���--+-1-+-+ "" +3 v � i ---+----t--+--+--�-t-----+-----1 

' I 

t ' ---+---+Fi.--=H-·· - - --�-- -h : 1 · -+--+--� -++--1---!-�--+··--{ 

l_ ++--+--+-11 --1----+----1--+-1-+--+----j I 
C 1 1 95 3 6  

Figure 3-17. Typical output waveforms for Zeros Logic and Memory stage operation (at pin 7 of U2232). 

3-35 



Theory of Operatlon-7904A 

an output to result i n  a "11" being d isplayed. The 
activated Character Generator provides current output 
for the Format Generator to produce the selected 
character on the crt. In a s imi lar manner, any of the 
characters shown in  the Character Selection Matrix can 
be displayed by co rrect addressi ng of the row and 
column.  

DECIMAL POINT LOGIC AND CHARACTER 
POSITION COUNTE R 

Decimal Point Log ic and Character Position Cou nter 
U2260 performs two funct ions. The f i rst funct ion is to 
add a stai rcase current to the X (horizontal) signal to 
space the characters horizontally on the crt. After each 
character is generated , the negative-going edge of the 
Ready signal at p in  5 advances the Character Position 
Cou nter. This produces a cu rrent step output at pin 3 
wh ich, when added to the X signal ,  causes the next 
character to be displayed one character space to the 
right. This stage can also be advanced when a Space 
instruction is encoded so a space is left between the 
displayed characters on the crt. Row 1 0  information 
from the Row Decoder is connected to p in 4 of U2260. 
When row 1 0  and co lumn 0 are encoded, the output of 
th is stage advances one step to move the next character 
another space to the right. However, urider this 
condit ion,  no d isp lay is produced on the crt during th is 
ti me-slot, s ince the Character Generators are not 
activated. 

Ti me-slot pu lses 1 ,  2, and 3 are also connected to p in  4 
of U2260 through VR2262, VR2263, and VR2264 
respectively and to R2262 and R2265. This configu ration 
adds a space to the d isplayed word during time-slots 1 ,  
2 ,  and 3 even if information is not encoded for display 

DECIMAL-POINT LOCAT ION ENCO D E D  
D U R I N G  THIS T I M E -SLOT -- NO 
DISPLAY 

d u ri n g  t h ese t i me-s lots .  W i t h  t h i s  feat u re ,  t h e  
information d isplayed du ring t ime-slot 4 (scal ing data) 
always starts in the fourth character position whether 
data has been d isplayed in the previous t ime-slots or 
not. Therefore, the resultant crt d isplay does not sh ift 
position as normal-invert or cal-u ncal i nformation is 
encoded . The Word Trigger pulse connected to p in  8 
resets the Character Position Counter to the fi rst 
character posit ion at the end of each word .  

The Dec imal Po int Log ic portion of  th is stage allows 
decimal points to be added to the c rt disp lay. With the 
Standard Readout Format, row 7, encoded coincident 
with columns 3 through 7, add resses a deci mal at one of 
the five locations identified in row 7 of the Character 
Selection Matr ix (F ig .  3-9) . This i nstruct ion refers to the 
decimal point locat ion i n  relat ion to the total number of 
characters possi ble i n  one word (see Fig. 3- 1 8) .  For 
example, co lumn 3 encoded with row 7 during ti me-slot 
1 places a dec imal point in locat ion number 3. As shown 
in Fig u re 3-1 8, this displays a decimal point after the 
th i rd character that can be d isplayed on the crt.  (The 
fi rst three t ime-slots produce a space whether data is 
encoded or not; see previous parag raph. )  

When decimal-poi nt data is encoded, the crt is  
unblanked so a readout d isp lay is presented. Si nce row 
7 does not activate any of the five Character Generators, 
the crt beam is deflected vertical ly by the appl ication of 
row-7 data to the Y i nput of the Format Generator 
through R2278 and R2280. Th is places the decimal point 
between the characters along the bottom l ine of the 
readout word. After the decimal point is produced i n  the 
addressed locat ion,  the crt beam retu rns to the location 
ind icated by the Character Posit ion Counter to produce 
the remainder of the display. 

F I RST POSS I B L E  CHARACT E R  DIS
.------- PLAYED ON CRT AT T H IS LOCA

TION 

F I RST NUMBER O F  MEASU R EM EN T  
,------- NORMA L L Y  DISPLAYED A T  TH IS 

LOCAT ION 

D .  . D . D . D . D  D D 
\...._ _ _j---.yr----") 1 DECIMAt POINT 1 D EC IMAt PO INT 1 

ALWAYS LOCAT ION NO. 4 LOCAT ION NO. 6 
SKIPPED (COLUMN 4) (COLUMN 6) 
EVEN I F  

��Cg��� DECIMAL POINT DECIMAL PO I NT DECIMAL PO INT 
LOCAT ION NO. 3 LOCATION NO. 5 LOCATION NO. 7 

UMN 3 COLUMN 5 COLUMN 7 C1 1 95-37 

Figure 3-18. Readout word relating 1 0  possible character locations to the decimal point Instructions that can be encoded; and the 
resultant crt display. 
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FOR MAT GENERATOR 

The X- and Y-deflection sig nals produced by the 
Character Generator stage are connected to p ins 2 and 
7, respectively, of the Format Generator. The Channel 
Address Code from the Channel Counter is also 
con nected to p ins 1 ,  8, and 1 5  of th is stage. The 
Channel Address Code d i rects the Format Generator to 
add cu rrent to the X and Y signals to deflect the crt 
beam to the area of the crt associated with the plug- in 
channel that or iginated the information (see Fig.  3-8) . 
The Channel Add ress Code and the resultant word 
positions are shown in Table 3-1 2. The Ready signal at 
p in  1 3  (coincident with the X/Y I n h ibit  Command 
output) activates th is stage when a character is  to be 
displayed on the crt. Variable res istor R2273 determi nes 
the horizontal and vert ical size of the displayed 
characters. The character position current from the 
Decimal Point Log ic and Character Position Counter 
stage is added to the X (horizontal) i nput signal to space 
the characters horizonta l ly on the crt (see previous 
d iscussion) .  

Y-OUTPUT 

The Y-output s ignal at pin 6 of Format Generator U 2284 
is con nected to the Y-Output am pl if ier 02287 and 
02299. This stage p rovides a low im pedance lo"ad for the 
Format Generator wh i le provid ing isolation between the 
Readout System and the d riven ci rcu its. Vert ical 
Separat ion adj ustment R2291 changes the gain of this 
stage to control the vertical separat ion between the 
readout words displayed at the top and bottom of the 
g raticule area. 

X-O UTPUT 

The X-Output ampl if ier 02286 and 02296 operates l i ke 
the Y-Output ampl ifier, to provide the horizontal 
deflection from the readout signal avai lable at pin 4 of 
U2284. The gai n of this stage is fixed by the values of 
the resistors in the c i rcuit .  

DISPLAY SEQUENCE 

Figure 3-1 9  shows a f low chart for the Readout System.  
Th is  chart i l l ustrates the seq uence of  events that occu rs 
in the Readout System each t ime a character is  
generated and d isplayed on the crt . 

<9 
READOUT SYSTEM 

(SN 8031 767 & Above) 

The Readout System provides an alphanumeric display of 
information encoded by the plug-in units. This display is pre
sented on the CRT and is written by the CRT beam on a 
shared basis with the analog waveform display. 

Theory of Operation-7904A 

The following terms are used to describe the Readout 
System : 

Character.-A single number, letter, or symbol dis
played on the CRT, either alone or in combination with 
other characters. 

Word .-A group of related characters. In the Readout 
System, a word can consist of up to 1 0 characters. 

Frame.-A display of all words for a given operating 
mode and plug-in combination. Up to 8 words can be 
displayed in one frame. Figure 3-8 shows the position of 
each word in a complete frame. 

Column.-One of the vertical lines in the Character Se
lection Matrix (see Fig. 3-20). Columns C-0 (column 
zero) through C-1 0 (column 1 0) can be addressed by 
the system. 

Row.-One of the horizontal lines in the Character Se
lection matrix. Rows R-1 (row 1 )  through R-1 0 (row 1 0) 
and R-1 4 (row 1 4) can be addressed by the system.  

Time-Siot.-A location in  a pulse train. In the Readout 
System, the pulse train consists of 1 0  negative-going 
pulses. Each time-slot pulse is assigned a number be
tween 1 and 1 0. For example, the first time-slot is  TS-1 . 

Time-Multiplexing.-Transmission of data from two or 
more sources over a common path by using different 
time intervals for different signals. 

Hexidecimal .-The hexidecimal numbering system 
uses the numerals 0 through 9 and the letters A 
through F to represent the sixteen possible cominations 
of four binary digits. 

Octal.-The octal numbering system uses the numerals 
0 through 7 to represent the eight possible combina
tions of three binary digits. 

Binary Coded Decimal .-The Binary Coded Decimal 
system uses ten unique combinations of four binary dig
its to represent the decimal numbers 0 through 9 .  

DISPLAY FORMAT 

Up to 8 words of readout information can be displayed on 
the CRT. The position of each word is fixed and is directly 
related to the plug-in unit from which it originated. Figure 3-8 
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shows the area of the graticule where the readout from each 
plug-in unit is displayed. Notice that Channel 1 of each plug
in unit is displayed within the top division of the CRT, and 
Channel 2 is displayed directly below within the bottom divi
sion. Figure 3-1 0 shows a typical display where only Chan
nel 2 of the Right Vertical and B Horizontal units is selected 
for display. 

Each word in the readout display can contain up to 1 0  char
acters, although the typical display will contain between 2 
and 7 characters per word. The characters are selected 
from the Character Selection Matrix shown in Figure 3-20. 
In addition, 1 3  operational addresses are provided for spe
cial instructions to the Readout System. The unused loca
tions in the Matrix (shaded area) are available for future 
expansion of the Readout System. The method of address
ing the locations in the Character selection Matrix is de
scribed in the following discussion. 

DEVELOPING THE DISPLAY 

This description is intended to relate the basic function of 
each stage to the operation of the overall Readout System. 
Detailed information on circuit operation is given later. 

The key block in the Readout System is the Timer Stage 
(see schematic). This stage produces the basic signals that 
establish the timing sequences within the Readout System. 
The period of the timing signal is about 2�0 microseconds (it 
drops to about 21 0 microseconds when Display-Skip is re
ceived; see detailed description of Timer stage for further 
information). This stage also produces control signals for 
other stages within this circuit, and inhibit signals to the Ver
tical Amplifier, Horizontal Amplifier, and Logic circuits ,  which 
allow a readout display to be presented . The Time-Slot 
Counter stage receives a trapezoidal voltage signal from the 
Timer stage and directs it to one of ten output lines. These 
output lines are labeled TS-1 through TS-1 0 (time-slots 1 
through 1 0) and are connected to the vertical and horizontal 
plug-in compartments, as well as to various stages within 
the Readout System. The output lines are energized se
quentially, so there is a pulse on only one of the 1 0 lines 
during any 250-microsecond timing period. After the Time
Slot Counter stage has counted time-slot 1 0, it produces an 
End-of-Word pulse which advances the system to the next 
channel. 

REV NOV 1 985 

Theory of Operation-7904A 

Two output lines (row and column) are connected from each 
channel of the plug-in unit back to the Readout System. 
Data is typically encoded on these output lines by connect
ing resistors between them and the time-slot input lines. The 
resultant output is a sequence of 1 0 analog current levels 
that range from 0 to 1 millampere (1 00 microamperes/step) 
on the row and column output lines. This row and column 
corresponds to the row and column of the Character Selec
tion Matrix in Figure 3-20. The standard format for encoding 
information onto the output lines is given in Table 3-1 1 (Spe
cial-purpose plug-in units may have their own format for 
readout and these special formats will be defined in the 
manuals for these units). 

The encoded column and row data from the plug-in units is 
selected by the Column Data Switch and Row Data Switch 
stages respectively. These stages take the analog current 
from the 8 data lines (2 channels from each of the 4 plug-in 
compartments) and produce a time-multiplexed analog volt
age output containing all of the column and row information 
from the plug-ins. The Column Data Switch and Row Data 
Switch are sequenced by the binary Channel Address Code 
from the Channel Counter. 

The time-multiplexed output of the Column Data Switch is 
monitored by the Display-Skip Generator to determine if it 
represents valid information that should be displayed. 
Whenever information is not encoded in a time-slot, the Dis
play-Skip Generator produces an output level to prevent the 
Timer stage from producing the control signals that normally 
interrupt the CRT display and present a character. 

The analog outputs of the Column Data Switch and Row 
Data Switch are connected to the Column Decoder and 
Row Decoder stages respectively. These stages sense the 
magnitude of the analog voltage input and produce an out
put current on one of ten lines. The outputs of the Column 
Decoder stage are identified as C-1 through C-1 0 (column 1 
through 1 0) corresponding to the encoded column informa
tion. Likewise, the outputs of the Row Decoder stage are 
identified as R-1 through R-1 0 (row 1 through 1 0) cor
responding to the encoded row information. The row and 
column outputs are then converted to Binary Coded Deci
mal and used to address memory locations within the Char
acter Generator. These outputs are also used at other 
points within the system to indicate when certain informa
tion has been encoded. One such stage is the Zeros Logic 
and Memory. During time-slot 1 (TS-1 ) , this stage checks if 
zero-adding or prefix-shifting information has been encoded 
by the plug-in unit, and stores it in the memory until time-
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slots 5, 6, or 8. After storing this information, it triggers the 
Display-Skip Generator stage so that there is no display 
during time-slot 1 (as defined by Standard Readout Format; 
see Table 3-1 1 ). When time-slots 5, 6, and 8 occur, the 
memory is addressed and any information stored there dur
ing time-slot 1 is transferred to the input of the Column De
coder stage to modify the analog data during the applicable 
time-slot. 

Another operation of the Zeros Logic and Memory stage is 
to produce the Identify function. When time-slot 1 is en
coded for Identify (column 1 0, row 3), this stage produces 
an output level connected with the Row Decimal-to-BCD 
Converter and the Row and Column Data Switches. This 
output level connects the Column Data Switch with a coding 
network within the Readout system to produce an analog 
current during time-slots 2 through 9. The current is then 
converted to Binary Coded Decimal and combined with the 
Row Decimal-to-BCD Converter output to address locations 
within the Character Generator necessary to display " IDEN
TIFY" on the CRT. The Zeros Logic and Memory stage is 
reset after each word by the End-of-Word pulse. 

Each character displayed on the CRT consists of a series of 
connected points within an 8-point by 8-point grid . The 
Character Generator contains grid locations of the points 
required to create any of the 50 possible characters shown 
in the Character Selection Matrix of Figure 3-20. The row 
and column data encoded during a time-slot are converted 
to BCD and used to address a location within the Character 
Generator containing the first grid point of the character to 
be displayed. The 4-bit binary output from the Lower Order 
Address Generator is combined with the address created by 
the row and column data to provide the other grid points 
necessary to complete the character. 

Only one character is addressable in any one time-slot or a 
space can be added into the displayed word by the Horizon
tal Character Position Counter stage, when encoded by the 
plug-in. The latter stage counts the number of characters 
generated and produces an output current to step the dis
play one character position to the right for each character. 
In addition, the character position is advanced once during 
each of time-slots 1 ,  2, and 3, whether a character is gener
ated during these time-slots or not. This action fixes the 
starting point of the standard-format display such that the 
first digit of the scaling factor always starts at the same 
point within each word regardless of the information en
coded in time-slot 1 ,  2, or 3 preceding this digit. Also, by 
encoding row 1 0 and column 0 during any time-slot, a blank 
space can be added to the display. Decimal points can be 
added to the display at any time by addressing the appropri-
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ate row and column (See Character Selection Matrix for lo
cation of decimal points). The Horizontal Character Position 
Counter stage is reset after each word by the Word Trigger 
pulse. 

The Character Generators binary output is shaped by the X 
and Y Vector Generators into the appropriate X and Y-Axis 
signals to create characters. The Vector Amplifier outputs 
are amplified by the X and Y Output Amplifiers for use by 
the instruments horizontal and vertical deflection systems. 
The Channel Counter output is also used by these stages so 
the display from each channel is positioned to the area of 
the CRT which is associated with the plug-in and channel 
originating the word (see Fig . 3-8). The character positioning 
current or decimal positioning current generated by the Hori
zontal Character Position Counter or Decimal Point Logic 
stages is added to the X (horizontal) signal at the input to 
the X Output Amplifier, providing horizontal positioning of 
the characters within each word. 

The Word Trigger stage produces a trigger from the End-of
Word pulse generated by the Time-Slot Counter stage after 
the tenth time-slot. This Word Trigger pulse advances the 
Channel Counter to display the information from the next 
channel or plug-in. This Word Trigger stage can also be ad
vanced to jump a complete word, or a portion of a word, 
when a Jump Command is received from the Row Data 
Switch stage. 

TIMER 

The Timer stage produces the timing sequence for all cir
cuits within the Readout System. This stage produces six 
time-related output waveforms (see Fig. 3-1 1  ). The triangle 
waveform produced at pin 6 forms the basis for the remain
ing signals. The basic period of this triangle waveform is 
about 250 microseconds, as controlled by RC network 
R21 35 and C21 35.  The triangle waveform is clipped and 
amplified by U21 26 to form the trapezoidal output signal at 
pin 1 0. The amplitude of this output signal is exactly 1 5  
volts, as determined by U2126 (exact amplitude is neces
sary to accurately encode data in plug-in units ; see Encod
ing the Data). The trigger output at pin 5 provides the 
switching signal for the Time-Slot Counter. 
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The signals at pin 1 2, 1 3, and 1 4  are produced only when 
the triangle waveform is on its negative slope and the trape
zoidal waveform has reached the lower level. The timing 
sequence of these waveforms is important to the operation 
of the Readout System (see expanded waveforms in Fig. 3-
1 2). The Z-Axis inhibit command at pin 1 4  is produced first. 
This negative-going signal provides a blanking pulse to the 
Z-Axis Logic stage to blank the CRT before the display is 
switched to the Readout System. It also produces the 
strobe pulse through 021 38 and CR21 39 which is con
nected to pin 1 5  of U2232. 

The purpose of this configuration is to prevent the Zeros 
Logic and Memory stage U2232 from storing incorrect data 
during the quiescent period of the strobe pulse. When the 
strobe pulse goes positive, CR21 39 is reverse biased to dis
connect 021 38 and allow U2232 to operate in the normal 
manner. 

The next signal to be produced is the X-Y Inhibit Command 
at pin 1 3. This positive-going signal disconnects the plug-in 
signals from the vertical and horizontal deflection systems. 
The Ready signal is also derived from this output and con
nected to the Character Generator stage and the two Out
put Amplifier stages. 

The Z Readout output at pin 1 2  is produced next. This cur
rent is connected to the CRT circuit to unblank the CRT to 
the intensity level determined by the voltage on the Readout 
Intensity line. 

The Timer stage operates in one of two modes as controlled 
by the Display-Skip level at pin 4. The basic mode just de
scribed is a condition that does not occur unless all ten char
acters of each word (80 characters total) are displayed on 
the CRT. Under typical conditions, only a few characters are 
displayed in each word. The Display-Skip level at pin 4 de
termines the period of the Timer output signal. When a char
acter is to be generated, pin 4 is LO and the circuit operates 
as just described. However, when a character is not to be 
displayed, a HI level is applied to pin 4 of U21 26 through 
CR21 25 from the Display-Skip Generator stage. This signal 
causes the Timer to shorten its period of operation to about 
21 0 microseconds. The waveforms in Figure 3-1 3  show the 
operation of the Timer stage when the Display-Skip condi
tion occurs for all positions in a word. Notice that there is no 
output at pins 1 2, 1 3, and 1 4  under this condition. This 
means that the CRT display is not interrupted to display 
characters. Also notice that the triangle waveform at pin 6 
does not go as far negative, and that the negative portion of 
the trapezoidal waveform at pin 1 0  is shorter. Complete de
tails on operation of the Display-Skip Generator are given 
later. 

The Timer operation is also controlled by the Single-Shot 
Lockout level at pin 2. If this level is LO, the Timer operates 

as just described. However, if the Single-Shot Lockout 
stage sets a H I  level at this pin, the Timer stage is locked 
out and can not produce any output signals (see Single
Shot Lockout description for further information). 

A negative voltage on the readout intensity line sets the 
intensity of the readout display independently of the A or B 
INTENSITY controls. The Readout Intensity line also pro
vides a means of turning the Readout System off when a 
readout display is not desired. When the Readout Intensity 
line is left open, the current from pin 1 1  of U21 26 is inter
rupted, and at the same time, a positive voltage is applied to 
pin 4 through CR21 24. The positive voltage switches the 
stage to the same conditions as were present under the 
Display-Skip condition. Therefore, the CRT display is not 
interrupted to present characters. However, time-slot pulses 
continue to be generated. 

TIME-SLOT COUNTER 

Time-Slot Counter U21 59 is a sequential switch which di
rects the trapezoidal waveform input at pin 8 to one of its 1 0 
output lines. These time-slot pulses are used to interrogate 
the plug-in units to obtain data for the Readout System. The 
trigger pulse at pin 1 5  switches the Time-Slot Counter to the 
next output line, causing the output signal to be sequenced 
consecutively from time-slot 1 through time-slot 1 0. Figure 
3-1 4 shows the time relationship of the time-slot pulses. No
tice that only one line carries a time-slot pulse at any given 
time. When time-slot 1 0  is completed, a negative-going end
of-word pulse is produced at pin 2. The end-of-word pulse 
provides a drive pulse for the Word Trigger stage and also 
provides an enabling level to the Display-Skip Generator 
during time-slot 1 only. 

Pin 16 is a reset input for the Time-Slot Counter. When this 
pin is held LO, the Time-Slot Counter resets to time-slot 1 .  

WORD TRIGGER 

The Word Trigger U21 27B is a single-shot multivibrator that 
provides a reset pulse for the Horizontal Character Position 
Counter stage. The negative-going end-of-word pulse from 
pin 2 of U21 59 triggers the single shot and causes its output 
to go high at pin 1 1 . 

CHANNEL COUNTER 

Channel Counter U21 27 A is a binary counter that produces 
the Channel Address Code for the Column and Row De
coder stages and the Output Amplifier stages. This code 
instructs these stages to sequentially select and display the 
8 channels of data from the plug-ins. Table 3-1 3  gives the 8 
combinations of the Channel Address Code and the resul
tant channel selected with each combination. 



Pin 5 
U2127 

LO 

LO 

LO 

LO 

HI  

HI  

H I  

H I  

TABLE 3-1 3  
Channel Address Code 

SN 8031 767 & Above 

Pin 4 Pin 3 

U21 27 U21 27 

LO LO 

LO H I  

H I  LO 

H I H I  

LO LO 

LO H I 

H I  LO 

HI  H I  

SI NGLE-SHOT LOCKOUT 

Channel 

Displayed 

Channel 1 
Left vertical 

Channel 2 
Left Vertical 

Channel 1 
R ight Vertical 

Channel 2 
Right Vertical 

Channel 1 
A Horizontal 

Channel 2 
A Horizontal 

Channel 1 
B Ho�izontal 

Channel 2 
B Horizontal 

The Single-Shot Lockout stage allows a single readout 
frame (8 complete words) to be d isplayed on the CRT, after 
which the Readout System is locked out, so further readout 
displays are not presented until the circuit is reset. Inte
grated circuit U21 20A and U21 20B are connected to form a 
bistable flip-flop. For free-run operation, pin 8 of U21 20C is 
held H I .  This activates U21 20C and results in a LO output 
level at pin 1 0, enabling the Timer stage to operate in a free
running manner. 

The output of the Single-Shot Lockout stage remains LO to 
allow U21 26 to operate in the free-running mode until a LO 
is received at pin 8 of U21 20C. When this occurs, the output 
level at pin 10 of U21 20C does not change immediately. 
However, the Single Shot Lockout circuit is now enabled. 

If the Channel Counter has not completed word 8, the Read
out System continues to operate in the normal manner. 
When word 8 is completed, the negative-going end-of-frame 
pulse is produced at pin 5 of U21 27 A as the Channel 
Counter shifts to the code necessary to display word one. 
This pulse is applied to pin 8 of U21 20C, which produces a 
HI at pin 6 of U21 20B because of the momentary LO at pin 
9. The HI  at pin 6 produces a LO at pin 4, which causes pin 
3 of U21 20A to go LO. Because pin 2 is already LO, pin 1 
goes H I .  This disables the Timer stage, so it operates in the 
Display-Skip mode. 
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The Single-Shot Lockout stage remains in this condition un
til a positive-going trigger pulse is applied to pin 2 of 
U21 20A. This trigger pulse produces a LO at pin 1 of 
U21 20A to enable U21 26 and disable U21 20B. Now, the 
Timer stage can operate in the normal manner for another 
complete frame. When word 8 is completed, the Channel 
Counter produces another end-of-frame pulse to again lock 
out the Timer stage. 

ENCODING THE OAT A 

Data is conveyed from the plug-in units to the Readout Sys
tem in the form of an analog (current level) code. The char
acters that can be selected by the encoded data are shown 
on the Character Selection Matrix (see Fig . 3-20). Each 
character or special function requires two currents to define 
it (except Jump, which requires only one). These currents 
are identified as the column current and the row current, 
corresponding to the column and row of the matrix.. The 
column and row data is encoded by prQgramming the plug
in units. Figure 3-1 5 shows a typical encoding scheme using 
resistors for a voltage-sensing amplifier plug-in unit. Notice 
that the 1 0  TS (time slot) pulses produced by the Time-Slot 
Counter stage are connected to the plug-in unit. However, 
time-slots 5, 6, and 1 0 are not used by the plug-in unit to 
encode data when using the Standard Readout Format (See 
Table 3-1 1 for Standard Readout Format). The amplitude of 
the time-slot pulse is exactly -1 5 volts as determined by the 
Timer stage. Therefore, the resultant output current from 
the plug-in units can be accurately controlled by the pro
gramming resistors in the plug-in units. 

For example, in Figure 3-1 5 resistors R 1 0  through R90 con
trol the row analog data, which is connected back to the 
Readout System. Figure 3-1 6 shows an idealized output 
current waveform of row analog data resulting from the 
time-slot pulses. Each of the row-current levels shown in 
these waveforms correspond to 1 00 microamperes of cur
rent. The row numbers on the left-hand side of the wave
form correspond to the rows in the Character Selection 
Matrix (see Fig. 3-20). The row analog data is connected 
back to the Readout System via terminal 837 of the plug-in 
interface. 

The column analog data is defined by resistors R 1 1  0 
through R 1 90. The program resistors are connected to the 
time-slot lines by switch closures to encode the desired 
data. The data, as encoded by the circuit shown in Figure 3-
1 5, indicates a 1 00 microvolt sensitivity, with the CRT dis
play showing inverted and calibrated deflection factors. This 
results in the idealized output current waveforms shown in 
Figure 3-1 6 at the column analog data output, terminal A37 
of the plug-in interface. 

Resistor R 1 1 1 ,  connected between time-slot 1 and the col
umn analog data output, encodes two units o'f current dur-
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ing time-slot 1 .  Referring to the Character Selection Matrix, 
Figure 3-20, two units of column current, along with the two 
units of row current encoded by resistor R 1 0 (row 3), indi
cates that two zeros should be added to the display. Resis
tor R 1 20 adds one unit of column current during time-slot 2 
and, along with the one unit of current from the row output, 
the Readout System is instructed to add an invert arrow to 
the display. Resistor R 1 30 is not connected to the time-slot 
3 line, since the deflection factor is calibrated. Therefore, 
there is no display on the CRT during TS-3. (See Display
Skip Generator for further information). 

During time-slot 4, two units of column current are encoded 
by R1 40. There is no row current encoded during this time
slot, resulting in the numeral 1 being displayed on the CRT. 
Neither row nor column analog data is encoded during time
slots 5, 6 and 7 as defined by the Standard Readout For
mat. During time-slot 8, two units of column current and 
three units of row current are encoded by resistors R 1 81 
and R80, respectively. This addresses the f.J. prefix in the 
Character Selection Matrix.  The final data output is pro
vided from time-slot 9 by R 1 90 connected to the column 
output and R90 to the row output. These resistors encode 
two units of column current and four units of row current to 
cause a V (volts) symbol to be displayed. Time-slot 1 0  is not 
encoded, in accordance with the Standard Readout Format. 
The resultant CRT readout will be 1 OOf.J. V. 

In the above example, the row analog data was pro
grammed to define which row of the Character Selection 
Matrix was addressed to obtain information in each time
slot. The column data changes to encode the applicable 
readout data as the operating conditions change. For exam
ple, if the variable control of the plug-in unit was activated , 
R 1 30 would be connected between time-slot 3 and the col
umn analog data output line. This encodes 1 0 units of col
umn current (see shaded area in time-slot 3 of the waveform 
shown in Fig. 3-1 6). Since one unit of row current is also 
encoded during this time-slot by R30, a > (greater than) 
symbol is added to the display. The crt readout will now 
show > 1 00f.J.V. In a similar manner, the other switches can 
change the encoded data for the column output and thereby 
change the readout display. See the descriptions which fol
low for decoding this information. 

The column analog data encoded by most plug-in units can 
be modified by attenuator probes connected to the input 
connectors of amplifier plug-in units. A special coding ring 
around the input connector of the plug-in unit senses the 
attenuation ratio of the probe (with readout-encoded probes 
only). The probe contains a circuit that provides additional 
column current. For example, if a 1 OX attenuator probe is 
connected to a plug-in unit encoded for 1 00 microvolts as 
shown in Figure 3-1 5 ,  an additional unit of current is added 
to the column analog data during time-slot 1 .  Since two 
units of current were encoded by R 1 1 1 , this additional cur
rent results in a total of three units of column analog current 

during this time-slot. Referring to the Character Selection 
Matrix, three units of column current, along with the two 
units of row current encoded by R 1 0, indicates that the pre
fix should be shifted one column to the left. Since this in
struction occurs in the same time-slot that previously 
indicated that two zeros should be added to the display and 
only one instruction can be encoded during a time-slot, the 
zeros do not appear in the display. The CRT readout will 
now be changed to 1 mV (readout program produced by 
plug-in same as for previous example). 

Three other lines of information are connected from the 
plug-in compartments to the Readout System. The column 
and row analog data from channel 2 of a dual-channel plug
in are connected to the Readout System through terminals 
A38 and 838 of the plug-in interface, respectively. Force 
readout information is encoded on terminal A35 and the 
function of this input is described under Column and Row 
Data Switches. The preceding information gave a typical 
example of encoding data from an amplifier plug-in unit. 
Specific encoding data and circuitry is shown in the individ
ual plug-in unit manuals. 

COLUMN AND ROW OAT A SWITCHES 

The encoding data from the plug-in units is connected to the 
Column and Row Data Switch stages. A column-data line 
and a row-data line convey analog data from each of the 8 
data sources (2 channels from each of the 4 plug-in 
compartments). 

The Column Data Switch U21 90 and the Row Data Switch 
U21 80 receive the Channel Address Code from the Channel 
Counter. This binary code directs the Column Data Switch 
and the Row Data Switch to the channel which should be 
the source of the encoding data. Table 3-1 3  gives the eight 
combinations of the Channel Address Code and the resul
tant channel selected with each combination. These stages 
have nine inputs and provide a time-multiplexed output at 
pin 7 ,  which includes the information from all of the input 
channels. Eight of the nine inputs to each stage originate in 
the plug-in units and the ninth input to U21 90 comes from a 
special data-encoding network composed of resistors 
R2191  through R21 99. (See Zeros Logic and Memory de
scription for further information on ninth channel). 

In addition to the encoding data inputs from the plug-in 
units , inputs are provided to the Column Data Switch from 
the VERTICAL MODE and HOR IZONTAL MODE switches 
to inhibit the readout for any plug-in unit(s) not selected for 
display. When a unit is not selected , the line corresponding 
to the opposite channel is HI to forward bias the associated 
diodes : CR21 62 and CR21 63, CR2 1 66 and CR21 67, 
CR21 70 and CR21 7 1 ,  or CR21 74 and CR21 75. The for
ward-biased diodes cause the channel switches to bypass 
the encoded data from the inhibited channel. However, since 



it may be desired to display information from special-pur
pose plug-in units (even through they do not produce a nor
mal waveform display on the CRT), a feature is provided to 
over-ride the channel inhibit. This is done by applying a LO 
to the associated Force Readout input. The LO level diverts 
the HI channel-inhibit current and allows the data from this 
plug-in unit to reach the Column Data Switch, even though it 
has not been selected for display by the mode switch. 

Row Match adjustment, R21 83 ,  sets the gain of the Row 
Data Switch to match the gain of the Row Decoder for cor
rect output. Column Match adjustment, R2243 performs the 
same function for the Column Data Switch stage. 

DISPLAY-SKIP GENERATOR 

The Display-Skip Generator is made up of 02223, 02226, 
02227 and 02229. This stage monitors the time
multiplexed column data at the output of the Column Data 
Switch during each time-slot to determine if the information 
is valid data that should result in a CRT display. Quies
cently, about 1 00 microamperes of current flows through 
R2242 from 02243 and the Zeros Logic and Memory stage. 
(The purpose of this quiescent current will be discussed in 
connection with the Zeros Logic and Memory stage). This 
current biases Q2223A so that its base is about 0.2 volt 
more positive than the base of 022238 in the absence of 
column data. Therefore, since Q2223A and 022238 are 
connected as a comparator, Q2223A will remain on unless 
its base is pulled more negative than the base of 022238. 

The analog data output from the Column Data Switch pro
duces a 0.5 volt (approximately) change for each unit of 
column current that has been encoded by the plug-in unit. 
Whenever any information appears at the output of the Col
umn Data Switch, the base of Q2223A is pulled more nega
tive than the base of 022238, resulting in a negative (LO) 
Display-Skip output to the Timer stage through 02229. Re
call that a LO was necessary at the skip input of the Timer 
so it could perform the complete sequence necessary to 
display a character. 

Transistors 02226 and 02227 also provide Display-Skip ac
tion. The end-of-word level connected to their emitters is LO 
only during time-slot 1 . This means they are enabled only 
during this time-slot. These transistors allow the Zeros 
Logic and Memory stage to generate a Display-Skip signal 
during time-slot 1 when information that is not to be dis
played on the CRT has been stored in memory (further in
formation is given under Zeros Logic and Memory). 

COLUMN AND ROW DECODERS 

The Column Decoder U2244 and Row Decoder U21 85 
sense the magnitude of the analog voltages at their inputs 
(pin 1 0) and produce a binary output on one of ten lines 
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corresponding to the column or row data encoded by the 
plug-in unit. These outputs provide the Column Digital Data 
and Row Digital Data, which is encoded by the Decimal-to-
8CD converters to create the address used by the Charac
ter Generator in determining which character will be 
displayed. The column and row data is also used throughout 
the Readout System to perform other functions. 

The input current at pin 9 of the Column Decoder stage is 
steered to only one of the ten Column Digital Data outputs. 
When a Display-Skip signal is present (collector of 02229 
HI) ,  pin 9 is pulled HI through CR2229. This ensures that no 
current is connected to the Character Generator stage un
der this condition. Notice the corresponding input on the 
Row Decoder. This input is connected to ground and causes 
only one of the ten row outputs to saturate to ground. 

The network at the input of the Row Decoder, made up of 
021 81 and its associated components, is a Row-1 4 detec
tor that produces the Jump Command. This row current is 
encoded by special-purpose plug-ins to cause all or part of a 
word to be jumped. Whenever row 1 4  ( 13  units of row cur
rent, or 1 .3 mil lamperes) is encoded, the base of 021 81 
pulled negative enough so that this transistor is forward bi
ased to produce a LO Jump Command output at its emitter. 
The Jump Command is connected to the set input of AS flip
flop U21 628, whose reset input is connected to the Trigger 
Signal from pin 5 of the Timer. When the Jump Command 
and Trigger inputs are low, U21 628 produces a LO output 
to reset the time-slot Counter as well as advancing the Hori
zontal Character Position Counter and the Channel 
Counter. U21 628 also produces a HI output to signal Dis
play Skip at pin 4 of the Timer. 

ZEROS LOGIC AND MEMORY 

The Zeros Logic and Memory stage U2232 stores data en
coded by the plug-in units to provide zeros-adding and pre
fix-shifting logic for the Readout System. The Strobe pulse 
at pin 1 5  goes positive when the data has stabilized and can 
be inspected . This activates the Zeros Logic and Memory 
stage so that it can store the encoded data. 

Typical output waveforms of the five possible input condi
tions that can occur are shown in Figure 3-1 7 .  When time
slot 1 occurs, a store command is given to all of the 
memories. If the plug-in units encoded data for column 1 ,  2 ,  
3 ,  4, or 1 0 during time-slot 1 ,  the appropriate memory (or 
memories) is set. Notice that row 3 information from the 
Row Decoder must also be present at pin 1 6  for data to be 
stored in the memory of U2232. 

If data was encoded during time-slot 1 ,  a negative-going 
output is produced at pin 7 while the memories are being 
set. This negative-going pulse is connected to the base of 
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02227 in the Display-Skip Generator to produce a Display
Skip output. Since the information encoded during time-slot 
1 was only provided to set the memories and not intended 
to be displayed on the CRT at this time, the Display-Skip 
output prevents a readout d isplay during this time-slot. 

During time-slot 5,  a memory within U2232 is interrogated. I f  
information was stored in this memory, a positive-going out
put is produced at pin 7. This pulse is connected to pin 1 0 of 
the Column Decoder through 02243 to add one unit of cur
rent at the input of the Column Decoder. This produces a 
zero after the character displayed during time-slot 4. During 
time-slot 6 ,  another memory within U2232 is interrogated to 
see if another zero should be added. If another zero is nec
essary, a second positive output is produced at pin 7, which 
again results in a column 1 output from the Column Decoder 
and a second 0 in the CRT display. 

Finally, another memory within U2232 is interrogated during 
time-slot 8 to determine whether the prefix should be 
changed, or left at the value that was encoded. If data has 
been encoded that calls for a shift in prefix, a negative-going 
output level is produced at pin 7. This negative level sub
tracts one unit of column current from the data at the input 
to the Column Decoder. Notice, on the Character Selection 
Matrix of Figure 3-20, that when row 4 is programmed, a 
reduction of one column results in a one-column shift of the 
prefix. For example, with the 1 OO,uV program shown in Fig
ure 3-1 5 .  If the data received from the plug-in called for a 
shift in prefix, the C RT readout would be changed to 1 mV 
(zeros deleted by program ; see Encoding the Data). 

The 1 00 microamperes of quiescent current through R2242 
provided by 02243 (see Display-Skip Generator) allows the 
prefix to be shifted from m (1  00 microamperes of column 
current, column 1 )  to no prefix (0 column current, column 0) 
so only the unit of measurement encoded during time-slot 9 
is displayed. Notice that reducing the prefix program from 
column 1 to column 0 programs the Readout System to not 
display a character at this readout location. 

A further feature of the Zeros Logic and Memory is the Iden
tify function. If 1 0 units of column current are encoded by 
the plug-in unit along with row 3 during time-slot 1 ,  the Ze
ros Logic and Memory produces a negative-going output 
pulse at pin 1 to switch the Column Data Switch and Row 
Data Switch to the ninth channel . Then , time-slot pulses 2 
through 9 encode an output current through resistors 
R21 91 through R21 99 for column data and enable pin 1 0  of 
U21 86. This provides the addresses necessary to display 
the word I DENTI FY in the word position allotted to the 
channel that originated the Identify command. After comple
tion of this word, the Column Data Switch and Row Data 
Switch continue with the next word in the sequence. 

The end-of-word signal from the Time-Slot Counter is con
nected to pin 9 of U2232 through C2239. At the end of each 
word of readout information , this pulse goes LO. This 
erases the four memories in the Zeros Logic and Memory in 
preparation for the data to be received from the next 
channel . 

CHARACTER GENERATOR 

Each character to be displayed on the instrument CRT con
sists of a series of connecting points developed on a possi
ble 8-point by 8-point grid (see Fig. 3-22). The 8-bit binary 
output from the Character Generator is used to determine 
the location of points within the grid , whether or not to pro
vide a trace connecting two points, and the point at which a 
character has been completed. The Character Generator 
stage consists of an oscillator, the Lower Order Address 
Generator, and an EPROM connected to a latch. 

021 51 and 021 52 form a square-wave oscillator whose fre
quency is adjustable with C21 55 to provide 1 6  cycles within 
the time al lotted for developing a character. The base of 
021 52 goes LO when the Timer produces a negative going 
Ready pulse at pin 1 3. This starts the oscillator by turning 
021 52 on. The emitter of 021 5 1  becomes more negative as 
C21 54 and C21 55 d ischarge through R2 1 54 .  The capac
itors continue to discharge until the emitter-base junction of 
021 51 becomes forward biased. 021 5 1  then begins to con
duct and causes the oscillator to begin changing states. As 
021 5 1  conducts, the discharge through C21 54 and C21 55 
stops and causes a collector current reduction in 021 52. 
The current reduction causes the emitter and base of 021 52 
to rise positive which pulls the emitter of 021 51 along with 
them through C21 54 and C21 55. This positive shift on the 
emitter of 021 51 turns it off. Now with C21 5 1  conducting 
and 021 52 turned off, the voltage on the emitter of 021 52 
begins to go negative with C21 54 and C21 55 beginning to 
charge through R21 55. When the emitter-base junction of 
021 52 becomes forward biased, the oscillator again 
changes states and completes one cycle. 

The signal produced by the oscillator at the collector of 
021 52 switches 021 53 on and off to create the clock 
pulses used by the Lower Order Address Generator and the 
EPROM latch. The oscillator wi l l  continue to run until the 
Timer Ready output at pin 1 3  goes positive and pulls up the 
base of 021 52. 

The Lower Order Address Generator is a 4-bit binary 
counter and consists of U2202B.  The negative going Timer 
Ready pulse is inverted by 021 42 and used to reset 
U2202B. The oscillator is also enabled by the Ready signal 
and begins providing the clock input at pin 1 3. The counter 
then begins at 0000 and counts at the frequency of the os
cil lator, continuing to do so until the Ready signal goes posi-
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tive. The Lower Order Address Generator's 4-bit output is 
connected to the four lower order address inputs on the 
Character Generator, U2203. 

U2204 is an octal D-type flip-flop used as a latch to stabilize 
and synchronize the Character Generator EPROM output. It 
is  reset by the same signal that starts the oscillator and is 
clocked at pin 1 1  by the oscillator output from 021 53. 
02204 will be considered to be part of the Character Gen
erator in the discussion that follows. 
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The Character Generator U2203 is a 4k X 8-bit EPROM 
which contains the binary words used by the output stages 
in creating the signals necessary to form readout charac
ters. There are twelve address inputs, with the lower four 
coming from the Lower Order Address Generator, the cen
ter four from the Column Decimal-to-BCD Converter, and 
the upper four from the Row Decimal-to-BCD Converter. As 
previously mentioned, each character is developed on an 8-
point by 8-point grid (see Fig. 3-22 for a typical character). 
The Character Generator's 8-bit output provides the in
formation necessary to move the instrument beam around 
within the grid, to turn the beam on and off, and to indicate 
when a character is complete. 

"' I - --I -
I - -0 - -

0 2 3 4 5 6 7 

HORIZONTAL (OCTAL) 

"K" CHARACTER 

CHARACTER CHARACTER GENERATOR OUTPUT BIT 7 BIT 8 
GENERATOR MOVE END OF ADDRESS BINARY - - - -

(HEXIDECIMAL) 8 7 6 5 4 3 2 1  OCTAL DRAW CHARACTER? 

8 9 0  0 0 0 0 0 0 0 0  0 0 0  MOVE NO 

8 9 1  0 0 0 0 1 0 0 0  0 1 0 MOVE NO 

8 9 2  0 1 1 1 1 0 0 0 1 7 0 DRAW NO 

8 9 3  0 1 0 0 1 0 0 0  1 1 0 DRAW NO 

8 9 4  0 1 1 1 1 0 0 0 1 7 0 DRAW NO 

8 9 5  0 0 0 0 1 1 0 0 0 1 4 MOVE NO 

8 9 6  0 1 1 0 0 0 0 0  1 4 0 DRAW NO 

8 9 7  0 1 1 1 1 1 0 0 1 7 4 DRAW N O  

8 9 8  0 1 1 0 0 0 0 0  1 4 0 DRAW NO 

8 9 9  0 1 0 0 1 1 0 0 1 1 4 DRAW NO 

8 9 A  1 0 0 0 0 0 0 0  2 0 0  MOVE YES 

Figure 3-22. Developing a typical character on the CRT (SN 8031 767 & Above). 
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The row and column data cause a 4-bit binary code to be 
generated at the outputs of the Row and Column Decimal
to-BCD Converters when a readout character is to be dis
played. The Lower Order Address Generator is enabled and 
also provides a 4-bit binary code. These twelve bits are 
combined to form the EPROM address containing the 8-bit 
binary word which will locate the instrument beam at the 
character's starting grid location. 

The 8-bit word can be broken down into four parts. The 
lower three bits are the horizontal grid coordinate , bits 4 
through 6 are the vertical coordinate, bit 7 turns the z Read
out on and off, and bit 8 indicates whether or not the char
acter is complete. 

The character grid (Fig. 3-22) can be thought of as having 
vertical and horizontal coordinates numbered 0 through 7, 
with location "0,0" in the lower left corner. The 8-bit binary 
word from the Character Generator is converted to octal to 
easier recognize the vertical and horizontal coordinates. A 
binary " 00001 01 0" becomes octal " 0 1 2 " .  This number 
would cause the instrument CRT beam to point at grid co
ordinates vertical " 1 " and horizontal "2" .  The fact that the 
first octal digit is "0" indicates two things. First it shows that 
bit 7 of the binary word is LO which turns off 021 32 and the 
Z Readout signal to the instrument. It also shows that bit 8 
is LO so the character is not complete. When bit 7 is H I ,  it 
advances the Horizontal Character Position Counter for the 
next character within the readout word. 

The 4-bit outputs from the Row and Column Decimal-to
BCD Converters remain the same until the character is com
plete. However, the Lower Order Address Generator keeps 
counting and combines with the Row and Column Decimal
to-BCD Converter's  outputs to address all the EPROM lo
cations necessary to form the readout character. 

Suppose the next address produces a Character Generator 
output of " 01 1 1 1  01 0" or octal " 1 72" .  The octal digit " 1 " indi
cates binary bit 7 is high which will turn on 021 32 and the Z 
Readout output to the instrument. The instrument will now 
provide a trace from the previous vertical and horizontal co
ordinates to the new ones, vertical " 7"  and horizontal "2" .  
Thus the character is formed by a series of  binary words 
causing the instrument CRT beam to move or draw between 
points. 

HORIZONTAL CHARACTER POSITION COUNTER 

The Horizontal Character Position Counter U2202A is a 4-
bit binary counter. Its output is converted to current by 
R2266 through R2269 and added to the X (horizontal) signal 
for spacing readout characters horizontally on the CRT. The 
counter is reset to "0000" with a Word Trigger pulse from 
U21 27B and is advanced with inputs from two possible 

sources. The first is a HI End-of-Character signal from pin 
1 9  of U2204. The counter can also be advanced when a 
Space instruction is encoded by the plug-in unit to cause a 
space to be left between two characters on the CRT. A 
Space instruction occurs when row 1 0 from the Row De
coder goes LO and is inverted by U21 57D to advance the 
Horizontal Character Position Counter. No character could 
be displayed in this situation as no character information is 
stored at the Character Generator addresses formed using 
row 1 0. 

Time slots 1 ,  2, and 3 are also connected to the Space 
instruction through VR21 85, VR21 86, and VR21 87 respec
tively. This configuration adds a space to the displayed 
word during time slots 1 ,  2, and 3, even if information is not 
encoded during these time slots. With this feature, the in
formation which is displayed during time-slot 4 ( 1 -2-5 data) 
always starts in the fourth character position whether data 
has been displayed in the previous time-slots or not. There
fore, the resultant CRT display does not shift positions as 
normal/invert or cal/uncal information is encoded by the 
plug-in. 

DECIMAL POSITION LOGIC 

The Decimal Position Logic stage allows decimal points to 
be displayed at five possible locations within a readout word 
(see Fig. 3-1 8).  The decimal location encoded by a plug-in 
during time-slot one is achieved by adding positioning cur
rent to the X (horizontal) readout signal .  Circuitry for this 
stage includes five 2-input NOR gates in U21 57 and U2251 
with precision resistors connected to their outputs. One in
put of each NOR gate is connected to row 7 on the Row 
Decoder and the other to one of columns 3 through 7 on the 
Column Decoder. When a decimal is to be displayed, row 7 
goes LO and disables the Horizontal Character Position 
Counter by keeping the four outputs of U2264 LO. It also 
sets one input of each of the five NOR gates to LO. One of 
columns 3 through 7 also goes LO, depending on which 
decimal position is encoded, causing the NOR gate to which 
it's connected to go H I .  This high adds current to the X 
(horizontal) signal in the amount determined by the resistor 
connected to the NOR gate's output. Each Character Gen
erator location addressed by row 7 and column 3 through 7 
contains information necessary to form a decimal point on 
the CRT in the position indicated. The Horizontal Character 
Position Counter resumes normal operation and the Deci
mal Position Logic is disabled when row 7 goes back up at 
the end of the time-slot. 

Some plug-ins require decimal points at locations in the 
readout word other than the five provided by the Decimal 
Position Logic stage. An additional decimal point can be dis
played in any position normally available to characters by 
encoding row 8 with column 9. The Horizontal Character 
Position Counter provides positioning current in this mode 
and the Decimal Position Logic stage is disabled. 



VECTOR GENERATORS 

The Y Vector Generator is in two stages and consists of 
U221 0A and B. Vertical character size adjustment is pro
vided with R221 0 as a variable feedback resistor for 
U22 1 OA. Input to the Vector Generator is provided by the 
three bits of vertical character information from pins 9,  1 2 , 
and 1 5  of the Character Generator latch U2204. The digital 
highs and lows across R2206, R2207 and R2208 are mixed 
as stepped current levels at pin 2 of U221 OA. These sudden 
analog steps are converted into a smooth transition from 
one level to the next by RCL network R221 2,  C22 1 2, and 
L22 1 2 .  U221 OB current buffers the resulting signal to be 
mixed with the Channel Counter vertical information at the 
input of the Y Output Amplifier. 

The X Vector Generator operates similarly to the Y Vector 
Generator. Gain for the stage is fixed by the circuit compo
nents and its output is current buffered to be mixed at the 
input of the X Output Amplifier. 

OUTPUT AMPLIFIERS 

The Y Output Amplifier provides the Y (vertical) signal to the 
instrument by combining the signal from the Y Vector Gen
erator with the channel 1 or 2 information from the Channel 
Counter. The amplifier consists of U2257B with 02255 in its 
input circuit. Amplifier gain is adjustable with R2260 to con
trol the vertical separation between readout words dis
played at the top and bottom of the graticule area. 02255 
switches the amplifier input on and off with the Timer Ready 
signal , using 02250 to provide impedance matching. The 
channel 1 or 2 information from pin 3 of the Channel 
Counter U21 27A is inverted by U225 1 A  and converted to 
current by R2252 and R2253. The Channel Counter pro
duces a LO at pin 3 when the readout word is to be dis
played at the top of the graticule. The LO is inverted to HI by 
U2251 A and adds current to the Y (vertical) readout signal . 

The X Output Amplifier consists of U2257 A and 02296. It  
operates similarly to the Y Output Amplifier to provide the X 
(horizontal) signal to the instrument. I nput to the amplifier is 
a combination of outputs from the X Vector Generator, Hori
zontal Character Position Counter, Decimal Position Logic, 
and horizontal word position information from the Channel 
Counter. The gain of this stage is fixed by the resistor val
ues in the circuit. 

0 
SIGNALS OUT & 

INTENSITY L IMITER 

A schemat ic  d iagram of the Signals Out & I ntensity 
L im iter is g iven on d iagram 7, i n  Sect ion 8 of th is  
manu al (Diagrams and C i rcu i t  Board I l l ustrations) .  The 
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schematic is d ivided by gray shaded l i nes separating the 
c i rc u itry i nto major stages . These stages a id i n  locat ing 
components mentioned here.  Sub-headings in the 
fo l lowing d iscussion use the stage names to further 
identify portions of t he c i rcu itry on d i agram 7.  

The Sig nals Out c i rcu it provides the + SAWTOOTH and 
+ GATE signals to the front panel .  These output s ignals 
are samples of signals from the associated t ime-base 
u n its. 

+ SAWTOOTH AMPLIFIER 

The sawtooth s igna ls  from the A and B t i me-base u n its 
are connected to the Sawtooth Ampl if ier  stage t h rough 
series res istors R93 and R95 respectively (see D iagram 
3) . The front-panel selector switch,  S1 940, determines 
whether the A-sweep or the B-sweep sawtooth .s ignal  
p rovides the  + SAWTOOTH s i g n a l .  The u n used 
sawtooth signal is  term inated by R 1 941 . 

T rans istors 0 1 943- 0 1 942- 0 1 946 form an i n vert i n g  
feedback ampl ifier. G a i n  of t h e  stage is  abo ut 2 ,  as 
determi ned by the ratio  of feedback resistor R 1 944 to 
the input res istance (made up of R 1 940 and,  on d iagram 
3, either R93 or  R95 depend ing  o n  wh ich  sawtooth 
sou rce is selected) . 

+ GATE AMPLIFIER 

The front-panel +GATE switch (S1 930) selects the gate 
s ignal  from either A or B t ime-base u nit .  The u nused + 
gate is term inated i n  R 1 93 1 . Before a gate occurs, 
0 1 934 is biased off and 0 1 938 is conduct ing;  its 
col lector potential is low enough to cut off 0 1 928. When 
a gate occu rs, it is coupled to the base of 0 1 934, 
causing it to conduct thereby cutt ing off 0 1 938. The 
current t h rough  R 1 91 1 now flows t h rough 0 1 928 to 
produce the + GATE signal .  

For certain appl ications,  the Delay Gate output (J99, on 
the Main I nterface board, d iagram 3) may be con nected 
to either of the gate i n puts to the +Gate Ampl if ier. Th is 
provides a delay gate at the +GATE front-panel output.  

END OF GATE PULSE GENERATOR 

The End of G ate s ignal ,  at  the co l lector of 0 1 934, is  
cou pled through  C 1 9 1 4  to the base of 0 1 91 6. Th is  t urns 
on 0 1 91 6, and generates a negative pu lse which 
activates the Readout S ingle Shot, and G rat icu le  
I l l um ination stage when selected. 

G RATICULE I LLUM I NATION 

Variable resistor R 1 900 (G RAT I L L U M )  determines the 
br ightness of the grat icu le l ights (except when i n  the 
P U LSED posit ion)  by contro l l ing the output of the 
grat icu le  l ig ht su pply (see LV Regu l ators, d i ag ram 1 5) .  
Var iab le  resistor  R 1 902 (G RAT I L L U M  P R ESET)  
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determ ines the brightness of the g raticule l ights when 
the G RAT I LLUM control is set to PULSED. In the 
PULSED mode, the graticule l ights are gated on for 
approxi mately 0.5 second. Programmable u n iju nction 
transistor 0 1 908, in conj unction with 0 1 91 0, generates 
the pulse to tu rn the grat icule l ights on .  A negative 
sig nal (from the MAN push button ,  the + Gate or from an 
external i nput) w i l l  cause 01 908 to conduct and start 
d ischarg ing C1 908. At th is ti me, 0 1 91 0  turns off, which 
al lows R 1 902 to contro l  the output of the grat icule l ight 
su pply. Capacitor C1 908 d ischarges unt i l  01 908 cannot 
mai ntain conduct ion.  As 0 1 908 turns off, C1 908 beg ins 
to charge posit ive u nt i l  the zener voltage of CR 1 9 1 0  is 
reached which turns on 0 1 9 1 0; its col l ector then goes 
negative to turn the graticule l ight supply off. When in 
the PULSED mode and operating from the + GATE 
sou rce, the graticule l ights wi l l  turn on momentari ly at 
the trai l i ng  edge of the + Gate (end of each sweep) . 

INTENSITY LIMITER 

The I ntens ity l i m iter stage l i m its the crt screen current 
to approxi mately 4 m icroam peres to prevent burn ing the 
crt phosphor by long term on screen trace operat ion.  
Th is l i mit ing occurs when the l im it output of the Anode 
Mult ip l ier ,  U21 (d iag ram 1 3) produces a negative shift of 
the DC current level .  The DC cu rrent level is coup led to 
the i nvert ing input of operational ampl ifier, U1 952 and 
converted to a positive voltage at the noni nvert ing input 
of Operational ampl i fier, U 1 958. This causes the output 
of U 1 958 to go pos it ive which turns on emitter fo l lower, 
01 956, and produces a positive I ntensity Reference 
output at TP1 958. When the I ntensity Reference goes 
pos it ive, d iodes CR2009, and CR201 9 in the I NTENSITY 
control c i rcu it (d iagram 2) wi l l  conduct to cause 
i ntens ity l i mit ing through the Z-AXIS Log ic c i rcu it 
(d iagram 4) , and the Auto Focus circu it (d iagram 1 2) .  

0 
VERTICAL CHANNEL SWITCH 

The Vertical Channel Switch c i rcu it selects the vert ical 
deflection signal from the output of the LEFT and/or 
R IGHT VERT plug- in  compartment (s) for d isplay on the 
crt. 

A schem atic d iagram of the Vertical Channel Switch is 
given on d iagram 8, in  Section 8 of this manual 
( D iagrams and C i rc u i t Board I l l ustrati ons) . The 
schematic is div ided by g ray shaded l i nes separat ing the 
c i rcu itry into major stages. These stages aid i n  locati ng 
components mentioned here. Sub-head i ngs i n  the 
following d iscussion use the stage names to further 
identify portions of the c ircu itry on d iagram 8. 

3-52 

CHANNEL SWITCH 

The vertical def lection s ignal from the left and right 
vertical plug-in u n its is either termi nated with i n  the 
stage or cou pled through the stage, as determ ined by 
the Vertical Channel Selector stage. The Channel 
Switch stage is made up  primari ly of i ntegrated c i rcu it 
U668. I nputs 7 and 9 provide a d i fferential i n put for the 
signal from the r ight vertical plug-in u n it. I n put pins 1 7  
and 1 9  provide a d ifferential i nput for the signal from the 
left vertical plug-in un it .  The d ifferential output signal at 
p ins 3 and 1 3  is connected to J694 and J592 
respectively. 

Com ponents U682, 0682, 0676, and 0672 supply 
stand i ng cu rrent to U668 and maintain the output 
common-mode de level at +8.5 volts for al l  Channel 
Switch modes . The common-mode level at pins 3 and 1 3  
of U668 i s  sensed by R559-R659, and compared w ith a 
reference level determined by d ivider R680-R681 . 
Assume for example that p in  2 of U682 is lower than p in  
3, ind icat ing an output level below 8. 5 volts. The output 
of U682 at pin 6 w i l l  be d riven posit ive and cu rrent wi l l  
flow in  R683. This current must be suppl ied from the + 1 5  
V supply via R682, thereby loweri ng the base voltage of 
0682. This increases the col lector cu rrent in 0682. 
Transistor 0676 operates as a common-base ampl if ier 
and passes along the increased col lector current to p in  
3a of  U668. This increases the output common-mode 
level thus br inging U682 into balance. The voltage at pin 
3a of U668 depends on the Channel Switch mode: in 
LEFT, R I GHT, AL T, or CHOP p in  3a is at +1 0. 5V; in  ADD 
it  is +1 2 .5 V; when X-Y I nh i bit is H I ,  p in  3a is +8. 5  volts. 
In al l modes the current suppl ied by 0676 is 1 60 
mi l l iamperes p lus or minus smal l  variations requ i red to 
keep the output level at +8.5 volts. 

VERTICAL CHANNEL SELECTOR 

The Vertical Channel Selector i nterfaces the Channel 
Switch , U668, to the logic s ignals arriv ing from the Main 
I nterface. The Channel  Switch stage req u i res two pairs 
of complement ing control voltages; one pai r for each 
channel . The H I  control voltage is +4.0 V, the 
complementing LO voltage is +3.5 V. To select a 
channel ,  the H I  level must be appl ied to the On i nput of 
U668 (p in 2 for LEFT, and p in  1 2  for R I GHT VERTICAL 
MODE switch positions) and the LO level must appear at 
the O FF input (pin 1 for LEFT, and p in  1 1  for R I G HT 
VERTICAL MODE switch posit ions) .  To i nh ibit a 
channel the control voltages should be reversed. 

When the VERTICAL MODE switch is set to LEFT the 
Display Right l i ne, enter ing on P680 pin 6, is set LO 
(-0.6 V) , the Add l i ne (P680 p in  5) is LO (0 V) and, 
normally, X-Y I nh ib it is  LO (-0.6 V) . Transistors 0652, 
0658 and 0558 are tu rned on; 0656 and 0556 are off. 
The result is p ins 1 and 1 2  of U668 are pu l led down to 
+3. 5  V but pins 2 and 1 1  are only pu l led down to +4.0 V. 
Consequently, the LEFT VERT channel is tu rned on 
wh i le the R I GHT VERT channel is tu rned off. Signals 
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appeari ng at J602 and J603 are ampl ified and fed to the 
outputs at J 592 and J694. S imi larly, if D isplay Right is H I  
( + 1  V) , the R I GHT VERT channel i s  tu rned o n  and LEFT 
VERT channel off. R IGHT VERT channel signals are 
ampl if ied and fed to the outputs. LEFT VERT channel 
signals are termi nated with in  U668. 

When the VERTI CAL MODE switch is set to either AL T 
or CHOP,  the Display Right s ignal l i ne switches between 
the LO and H I  levels at a rate determined by either the 
Chop Counter or Vertical Binary stages (see Log ic  
descr iption d iag ram 4) . Th is  action d isplays the signal 
from the left vertical un it when the Disp lay Right signal 
l i ne is LO and d isplays the s ignal from the right vertical 
un it when the signal l ine is H I .  

When ADD vert ical mode operation i s  selected, the Add 
signal l i ne is H I ,  and the D isp lay R ight Si gnal is LO. This 
al lows both the r ight and left vert ical signals to pass to 
the output of U668. The s ig nals from both vert ical un its 
are a lgebraical l y  added and the resu ltant s i g na l  
determi nes the vert ical deflection.  The X-Y I n h i bi t  
command has absolute control over the output of the 
Channel  Switch stage. Qu iescently, this s ignal is LO; 
however, when the Readout System is ready. to d isplay 
information on the crt, th is  level goes H I ,  blocking the 
s ignals from both vertical units. 

When X-Y I nh i bit is HI (+1 V) 0652 is turned off. Current 
i n  R653 now f lows through CR552 and CR654 lowering 
the base voltage of 0556 by one d iode d rop, and that of 
0658 by two d iode d rops.  This i nsures that 0558 and 
0656 are tu rned on regardless of the state of Display 
Right or Add. 

RIGHT AND LEFT C HANNEL FEEDBESIDE 

The operation of the Left and Right Channel Feed beside 
stages are identical .  Therefore, only a d iscussion of the 
Right Channel Feed beside is g iven .  

The function o f  the Feedbeside stage is to compensate 
for low-frequency im perfect ions i n  the freq uency 
response of the Channel Switch stage, U668. Self 
heat ing of the transistor base-emitter ju nction,  in some 
transistors with in  U668, causes the low-freq uency gain 
to appear larger than the midband gai n .  To correct this ,  
a portion of the i nput signal is picked off through R502 
and R504 and appl ied to U508. This d ifferential signal is 
converted to a s ingle-ended s ignal and d istributed i nto 
fou r RC (resistive-capacitative) networks, each having a 
d ifferent time constant. Variable Components R51 2, 
R51 5, R520, R525, R530, and C538 are adj usted to 
provide an accumulated waveform . This waveform is 
converted to a paraphase signal by U538, 0542 and 
0548, and is then injected i nto U668 through Pins 6 and 
4, where it is su btracted from the signal entering U668 at 
pins 7 and 9. Proper adjustment resu lts i n  flat-frequency 
response and optimu m-transient response at the output 
pins 3 and 1 3. 
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0 
VERTI CAL AMPLIFIER 

A schematic diagram of the Vertical Ampl ifier i s  g iven 
on D iagram 9, in Section 8 of this manual (Diagrams and 
C i rcuit Board I l l ustrat ions) .  The schematic is d ivided by 
gray shaded l i nes separat ing the c i rcuitry into major 
stages. These stages aid in locati ng components 
mentioned here.  Su b- head ings i n  the fol lowing 
d iscussion use the stage names to fu rther identify 
portions of the ci rcuitry on d iagram 9. 

The Vertical Ampl ifier circuit provides final ampl ification 
for the vert ical  signal received from delay- l ine DL5 
before it is  appl ied to the crt vert ical deflector. I n  
addition, low-freq uency sig nals to p rovide the VERT 
TRACE SEPARATION (B) function and crt scale factor 
readout are accepted at the Aux Y-Axis and Y Readout 
i n puts, respect ively .  The vertical port ion of the 
BEAM F I N DER function is also hand led in the Vertical 
Ampl if ier. 

DELAY-LINE 

Delay- l ine  DL5 delays the vertical s ignal approxi mately 
65 nanoseconds to al low the horizontal circu its time to 
in itiate a sweep before the vert ical s ignal reaches the crt 
vert ical deflection plates. This a l lows the i nstrument to 
display the lead i ng edge of the signal origi nati ng the 
trigger pulse when using i nternal triggering .  The delay
l ine impedance is 1 00 ohms d ifferential ly, and because i t  
is coax ial does not produce preshoot or phase distortion 
i n  the crt display .  

DELAY-LINE COMPENSATION 

The Delay-Line compensat ion stage provides frequency 
compensation to offset delay l i ne losses due to "sk in
effect" i n  the cable. This compensation is achieved by 
attenuating the signal at low freq uencies approximately 
4.8 dB.  At h igh  frequencies (about 1 . 0 gigahertz) the 
signal passes with l itt le attenuation. Transient response 
front-corner adjustment is  ach ieved by C2 1 5  and R21 5. 
The com ponents connecting the i nput signal to U41 5 
prov ide forward term ination of the delay- l ine. 

FEEDBESIDE 

The fu nction of the Feed beside stage is to com pensate 
for  low-freq uency i m perfect ions i n  the freq uen cy 
response of the Output Ampl ifier stage, U41 5 and U51 5. 
Se lf heating of the transistor base-emitter junction , in 
some transistors with in  U41 5 and U51 5, cause the low
frequency gain to appear larger than the midband gain.  
To correct this ,  a portion of the i nput signal is picked off 
via the Delay Line Compensation stage and appl ied to 
U335. The paraphase signal is converted to a sing le
ended signal by U335 and d istributed into six RC 
(resist ive-capaci tative) networks, each having a d ifferent 
t ime constant. Resistors R 1 30, R 1 31 , R 1 32, R237, R335, 
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R238, and C200 are adjusted to provide an accumu lated 
waveform. Th is waveform is converted to a paraphase 
signal by U 1 00, 0400, and 0303, and is then i njected 
into U41 5 through Pins 1 and 5, where it is subtracted 
from the signal entering U41 5 at pins 7 and 9. Proper 
adjustment of the seven RC components results in a f lat
frequency response and opt imu m-transient response at 
the output of U41 5  (pins 1 7  and 1 9. )  

D iodes CR334 and CR333 improve the vertical ampl ifier 
overdrive recovery by l im it ing the ampl itude of the 
feedbeside correction signals that exceed the dynamic 
range of the Output Amplifier. Therm istor RT303 adj usts 
the gain of the feedbeside amplif ier to provide increased 
correction at h igh ambient temperature where transistor 
self-heating is aggravated . 

OUTPUT AMPLIFIER 

The output ampl i f ier  consists of 2 thin-fi lm Hybrid 
w ideband amp l i f iers, U41 5  and U51 5, and the i r  
associated b ias c i rcuitry. These ampl ifiers provide a 
voltage gain of 4 and 1 0  respective ly result ing i n  an 
overa l l  voltage gain ,  f rom J 1 0  and J9 to the crt vertical 
deflector, of about 40. All  s ignal path i nterconnections 
between and with in hybrids are made with 50 ohm strip 
transm ission l ines v ia the HVPCON system. 

I nteg rated c i rcuit U41 5 receives the delayed and 
compensated signal  from the delay-l ine compensation 
stage at input pins 7 and 9. Variable resistor R21 1 
provides vertical ampl if ier gain adjust by shunting the 
d ifferential signal. Tr immers C401 , R405 and R404 are 
transient response adjustments, effective in the f i rst 1 0  
nanoseconds of the step response. Bias current for 
U41 5 is  suppl ied by U700B. U700A and associated 
c ircu itry operate as a power supply to maintai n a 
constant com mon-mode de level at the input to U51 o 
regard less of cu rrent demand from U41 5. 

The BEA M F I N DER switch, when depressed, changes 
t h e  c u r r e n t  s o u rce f o r  U 5 1 5 to p ro v i d e  t h e  
BEAMF I N DER function. Normal ly, the current sou rce 
for U515  is suppl ied from the +1 5 V supply through 
0422 (diagram 1 0) .  However, when the BEAM F I N DER 
switch is actuated , 0422 is turned off, so the only 
current sou rce for U51 5 is through R71 2. This l i m its the 
dynamic range of the stage by l im it ing its ava i lable 
current, so the d isplay is compressed vert ical ly with in  
the crt g raticule area. 

The signal at the output of U51 5 (p ins 1 7  and 1 9) is 
con nected, via a flex ible coplanar transm ission l ine, to 
the crt vertical deflection plate neck pins .  A d istributed 
deflect ion plate system is used in the crt for max imum 
bandwidth. The signal travels along the deflectors at a 
velocity essential ly the same as the veloc ity of the 
electron beam passing through the vertical deflector. 
This synchronism of the deflection signal and the 
electron beam reduces the loss in h igh-frequency 
sensitivity due to electron-transit t ime through the 

deflection plate structure. After propagating along the 
deflection p lates the signal exits the crt i nto a 
termi nation network consist ing of R83. R83 is adjustable 
to match the crt impedance deflect ion structure to the 
crt termination .  

OUTPUT PROTECTI ON 

Transistors 0722 and 0720 comprise a protection 
c i rcuit for U51 5, i n  case the + 1 5  volt supply is shorted to 
g round.  If this occurs, 0722 turns on causing the base 
of 0720 to d rop below +35 volts. Thus, the emitter 
voltage of 0720 is kept at a safe level for U51 5. 

AUXILIARY AMPLIFIER 

The Auxil iary Am pl if ier is  used to  i nject low-frequency 
(�2M Hz) s i g na ls ,  assoc iated with crt scale-factor 
readout and alternate sweep switch ing,  into the vertical 
deflection system.  Normally, the X-V I nhib it signal 
enter ing at J26 is LO (-0.6 V) ,  0541 and 0630 are off, 
and 0631  is on. The Aux V-Axis signal ("trace 
separation") at J43 is coup led through 0631 to the input 
of paraphase ampl if ier 0530 and 0435. Transistors 
0431 and 0430 form a shunt-feed back ampl ifier with 
sufficient gain to drive the i n  puts of U41 5 (pins 7 and 9) . 

When the Readout system in itiates a character d isplay it 
sets the X-V I n h ibit  log ic  level HI (+1  V) . Emitter follower 
0540 tu rns 0541 on. The voltage on the collector of 
0541 drops to zero which turns 0631 off and turns 0630 
on. The Aux V-Axis s ignal is then blocked by 0631 . V 
Readout s igna ls  a re i nverted by U630. Readout 
centering is added to the com posite readout signal and 
then appl ied to the i nput of the paraphase ampl ifier via 
0630. At the end of the character d isplay period X-V 
I nhib it returns to -0.6 V. 

<§> 
HORIZONTAL I NTERFACE 

A schematic d iagram of the Horizontal Channel Switch 
is g iven on d iagram 1 0, in Section 8 of th is  manual 
( D iag rams and C i rcu i t  Board I l l ustrat ions) .  The 
schematic is  d ivided by a g ray shaded l ine separating 
the ci rcu itry i nto major stages. These stages aid in 
locating components mentioned here. Sub-head ings in 
the fol lowing d iscussion use the stage names to further 
identify portions of the c i rcu itry on d i ag ram 1 0. 

The Horizontal Channel Switch c i rcu it determ i nes 
whether the s ignal from the output of the A horizontal or 
B horizontal p lug- in un it provides the horizontal 
deflection s ignal .  Th is c i rcuit also accepts an i nput from 
the Readout System (diag ram 6) which blocks the 
horizontal s ignal whi le the readout d isplay is presented 
on the crt. 

1\ nn P\11""\\ /  1 oo.: 



CHANNEL SWITCH 

The Chan nel Switch stage consists primari ly of U518. 
The d ifferential horizontal signal from the A HORIZ 
p lug-in compartment is appl ied to p ins 2 and 1 5. The 
d i fferential horizontal s ignal from the B HORIZ plug-in 
compartment is appl ied to p ins 10 and 7. The Display B 
control s ignal  determines whether the A or B horizontal 
s ignal is coupled to the output p ins 12 and 1 3. 

When the Display B control signal at p in  4 of U518  is H I ,  
the sig nal from the B plug-in i s  coup led to the output. 
When the Display B control signal is  LO, the signal from 
the A pl ug-in is cou pled to the output. 

When the X-Y Inh ibit  command at pin 6 of U51 8 is LO, 
s ignals from the horizontal plug-ins may be transferred 
to U518 output as just descri bed . If the X-Y I n h i bit  
command is HI ,  U51 8 is d isabled, and no signals may be 
transferred through the device. 

X-V DELAY COMPENSATION (OPTION 2) 

The X-Y Delay Compensation network is an optional 
featl.lfe. For instru ments not equi pped with this option, 
the horizontal s ignals from the pl ug-in u n its are 
con nected d i rectly to the Horizontal Channel Switch 
through the Horizontal I nterconnect board . When 
instal led , the X-Y Delay Compensation network p rovides 
delay for the horizontal s ignals from the A and B HORIZ 
plug-in compartments to  match the delay of  the vertical 
s ignal produced by the vert ical Delay-Line (diagram 9) . 

The delay compensation network is actually two 
separate delay networks, an A network, and a B. The B 
delay compensat ion network may or may not be 
activated, depending on the type of p lug-in in the B 
H O R I Z compartment.  Operat ion of the A delay 
compensat ion network is ach ieved by S801 , the delay 
d isable switch, located on the X-Y Delay Compensat ion 
board . Th is switch is normally i n  the out position which 
keeps the A delay Compensation network d isabled, and 
al lows the A HORIZ signal to pass d i rectly to the 
channel switch input.  When switched to the IN position, 
S801 connects one side of relays K802, K805 to ground. 
This activates the relays, and the A HORIZ signal  now 
passes through the delay compensation network. 

The delay d isable switches, S801 , S81 1 ,  al low for 
selection of a d isplay with either m in imum phase-shift 
characteristics or opt imum step response. In the OUT 
posit ion, the delay compensation network is bypasses 
for opt imum step response. 

The Delay Compensat ion network provides flat t ime 
delay with frequency. LC network L806, C806, L807, 
C807, L808, C808, L809, C809 is an al l-pass lattice 
network with a 1 00 ohm input impedance when 
termi nated in 1 00 ohms (50 ohms each side) . Low-pass 
network L802, R802, C803, C804, L805, R805 also has a 
1 00 ohm input impedance when term inated i nto 1 00 
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ohms. Only the low-pass network determ ines the 
bandwidth of the delay compensation network. The total 
t ime delay is the sum of the low-pass and al l-pass 
network t ime delays. Capac itor C804 is adjusted to 
match the horizontal system t ime delay to the vertical 
system t ime delay, up to at least one megahertz. 

Time-Base Operation 

When the pl ug-in un i t  instal led in the B HORIZ 
compartment is  operated as a standard ti me-base un it ,  
to  p rod u ce a ho r izonta l  sweep,  the B d e l ay 
compensation network is d isabled. I n  th is condit ion,  the 
X-Y compensation command is H I ,  which d isables relays 
K81 2 and K81 5. Therefore, the horizontal signal passes 
undelayed to the Horizontal Chan nel switch. 

X-Y Operation 

I f  the ti me-base un it  installed i n  the B HORIZ 
compartment is operated as  an ampl ifier, or  if an 
ampl if ier un it is i nstal led in the B HORIZ com partment, 
the X-Y compensation command to the B delay 
compensation network drops to the LO level (zero 
volts ) .  This activates relays K81 2 and K81 5 to connect 
the delay compensation i nto the c i rcuit .  

� 
HORIZONTAL AMPLIFIER 

The Horizontal Ampl if ier c i rcuit ampl i fies the  push-pul l  
horizontal deflection sig nal from the p lug-in un it 
instal led i n  either horizontal compartment and connects 
it to the horizontal deflection plates of the crt .  

A schematic d iag ram of the Horizontal Ampl ifier is  g iven 
on d iagram 1 1 ,  in Section 8 of th is manual (D iagrams 
and C i rcuit Board I l lust rat ions) .  The schematic is 
d ivided by a gray shaded l ine separat ing the circu itry 
into major stages. These stages aid in locat ing 
components mentioned here. Sub-head ings in the 
following d iscussion use the stage names to further 
identify portions of the circuitry on d iag ram 1 1 .  

INPUT AMPLI FIER 

The I nput Ampl i f ier stage consists of  an  FT doubler, 
Beamfi nder and readout posit ion ing c i rcu itry. Two 
d i fferential pa i rs of t ransistors ,  0320, 0321 and 0330, 
0340, plus two common base ampl if iers comprise the 
FT doubler. The sig nal from the Horizontal Chan nel 
Switch is connected to the bases of 0320 and 0340. The 
gain of th is  i nput stage is control led by the em itter 
resistors of the d i fferential pairs. Overal l  gain is  set by 
the Horizontal Gain adj ustment R230. High frequency 
adjustments are also provided in the d i fferential pair 
em itters. Horizontal centering adj ustment R 1 21 balances 
the base currents of 0320 and 0340 to horizonta l ly 
center the d isplay .  
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The em itter cu rrent for the d i fferential pairs is normally 
suppl ied from + 1 5  volts through 0400 (diagram 1 0) .  
However, when the front-panel BEAMFI NDER switch is  
pressed, 0400 turns off, and R530 must now su pply the 
em itter cu rrent. This resu lts in less em itter cu rrent which 
reduces the dynamic range of the differential pai rs to 
keep the horizontal disp lay confined to the screen .  Also, 
the current now flowing in R530 pulls the base of 041 0 
negative, turn ing the transistor on.  The bias cu rrents for 
0620 and 0640 bases are mai ntai ned by the current 
through 041 0 at nearly the normal level even though the 
em itter current of the d i fferent ial pai rs is reduced . 

When readout is d isplayed, the X Readout s ignal is 
appl ied to the Horizontal Ampl ifier through J 1 2. At the 
same t ime, the X-Y I n h i bit s ignal causes 0 1 40 to tu rn 
on ,  enab l ing the Readout Centeri ng adj ustment R1 1 4. 
The readout  d i sp lay may now be h o r izonta l ly  
positioned. 

DR IVER AMPLIFIERS AND ACTIVE PEAKING 

The left and r ight Driver Ampl ifiers each consist of  a 
s ingle i nvert ing t ransistor stage fol lowed immediately by 
an Active Peaking network. Transistors 0620 and 0640 
make up the r ight and left Driver Ampl ifier stages 
respectively. Both act as shunt ing feed back ampl if iers ,  
convert ing cu rrent s ignals at t�ir bases to low 
i mpedance voltage signals at their col lectors. 

The Active Peaking networks are composed of 0621 , 
0630, and related components. Because operat ion of 
left and r ight Active Peaking c i rcu its is ident ical ,  on ly a 
d iscussion of the r ight Active Peaking c i rcuit fo l lows. 
The signal at t he col lector of right Driver Am pl i fier, 
0620 is coupled through R722 to the bases of 081 0, 
0820 of the r ight output Ampl if ier stage, and to the base 
of 0621 of the right Active Peaking c i rcuit .  Transistor 
0621 is connected as an em itter fo l lower, provid ing 
current gain which is coup led through R722, C810 and 
C81 1 to the i n put of the r ight Output Ampl i fier. This 
signal cu rrent, d i fferentiated by C81 0 and C81 1 ,  is  
added to the de-coup led s ignal  current pass i ng through 
R722, provid ing the current necessary to charge the 
feedback capac itor C91 1 ,  when a fast transition occurs.  
The amount of d ifferentiated signal current added to the 
de s ig nal r;nay be adjusted by C810 to obtain best sig nal 
response. 

OUTPUT AMPLIFIER 

The Output Am plifier stage consists of  two current 
driven feed back ampl if iers :  the right and left Output 
Ampl if iers. Because operat ion of the two ampl if iers is 
identica l ,  a d iscussion of only the r ight Output Ampl if ier 
fol lows. The input to the r ight Output Ampl if ier is  at the 
junction of the bases of the transistor pair 081 0, 0820. 
The output of th is  stage is the junction of the col lectors 
of 091 0, 0920. Components R920, C91 1 comprise the 
feedback loop. Signals at the bases of 081 0, 0820 are 
ampl if ied and inverted. Low-frequency sig nals pass 

t h rough 091 0, wh i le  h ig h-freq uency s ignals  pass 
through 0920. Both 091 0 and 0920 are common-base 
ampl if iers, connected in a compl i mentary configuration 
to provide less resistive load ing  for driving the r ight (+) 
horizontal crt deflection plate. 

Zener d iode VR950, located between input and output 
transistors of the left Output Ampl ifier, maintains proper 
operati ng voltages with i n  the i nput and output c i rcuits. 
L imit  Center adj ustment, R630 provides a variable 
current to both left and right Output Ampl if iers to more 
closely balance their  operat ion.  

Thermal sens ing ampl if ier 0830 ensures proper current 
f low in R734 when am bient tem peratures change. It also 
balances out q u i escent voltage level d iffe rences 
between the left and right Output Ampl ifiers due to the 
different polarity of the transistor pairs. 

<§> 
Z-AXIS AND FOCUS AMPLIFIER 

A schemat ic diagram o f  the Z-Ax is and Focus Ampl if ier 
is g iven on diagram 1 2, i n  Section 8 of this manual 
(D iag rams and Circu i t  Board I l l ust ratio ns) . The 
schemat ic is d iv ided by gray shaded l ines separat ing the 
ci rcuitry i nto major  stages. These stages aid in locat ing 
components mentioned here. Sub-head i ngs i n  the 
fo l lowing d iscussion use the stage names to further 
identify portions of the circuitry on diagram 1 2. 

Z-AXIS AMPLI FIER 

The Z-Ax is Ampl if ier provides the d rive sig nal to control 
the crt i ntensity level through the control-grid DC 
Restorer stage of the High Voltage c i rcuit (diagram 1 3) .  
The Z-Axis Ampl if ier receives two input signals: the Z
Axis sig na l  which controls the trace i ntensity, and the Z
Readout s ignal  wh ich controls the readout intens ity. 
Both signals are fed through common-base ampl if ier 
01 1 3  to establ ish low input im pedance. Transistors 
0 1 22 and 01 32 com prise a s ing le-ended paraphase 
ampl if ier that, along with Output leve l adjustment R 1 35, 
and Z-Ax is Ampl i f ier Gain adjustment R 1 25, controls the 
operat ing current of this i nput stage. The signal from the 
output of 0 1 22 is i nverted by 0 1 27 and appl ied to the 
base of emitter fol lower 0 1 43, where it is de-coupled to 
the bases of 0 1 67 ,  01 66 through res istor R 1 66 of the 
output stage. 

The output stage is comprised of three networks : a 
pulse-shaping network, a cu rrent-boost network, and an 
operat ional  amp l i fier .  The pu lse-shap i ng  network ,  
comprised of t ransistor pa i r  01 67, 01 66, constant
current sou rce 0 1 62, and adjustable components C1 50, 
R 1 50, R 1 55, C 1 55 and C1 80, provides com pensation to 
achieve a fast-ris ing output pu lse with optimum square 
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corner.  The cu rrent-boost netwo rk, compr ised of 
common-base ampl if ier 01 73, and resistors R 1 69, R 1 76 
and R 1 77, provides a fast current path for the i ncreased 
current needed to drive the De-Restorer network and 
the control gr id of the crt. The operational ampl ifier, 
comprised of 0 1 84, 0 1 83, and feed back components 
R 1 79, C 1 79, mai ntains the output level of the Z-Axis 
Ampl if ier during qu iescent operat ion.  

AUTO-FOC US CHANNEL SWITCH AND 
AMPLI FIER 

The Auto-Focus Channel Switch and Ampl if ier stages 
provide control voltages to mai ntain opt imum focus of 
the crt display. When the front-panel FOCUS control is 
set for best def in ition of the crt d isp lay (at low to 
med ium sett ings of the I NTENSITY cont rols) , these 
stages mainta in  opt imum focus for all portions of the 
display as it is switched between the A and B Horizontal 
displays. 

Transistors 036, 032, 039, and 050 act as a cu rrent 
d riven data switch that provides the correct i nput to the 
base of 067 of the ampl if ier stage. This switch selects 
either the A I ntensity, B Intensity or Readout Intens ity 
in put as determined by the X-Y Inh ibit and D isp lay B 
commands. The input/output table i n  Table 3- 14 shows 
the output of the channel switch stage appl ied to the 
base of 067 for each com bination of the i nput 
conditions. 

The Auto-Focus Ampl if ier is a noninvert ing operational 
ampl ifier cons isting of an i nput comparator, 067, 068 
and an output complementary ampl if ier Q 77, 083. 
Sig nals out of the data switch are shaped by resistors 
R63, R62, R64, R65 and d iodes CR64 and CR65. Focus 
Gain adjustment R63 determines the amount of signal to 
the base of 067 to set the overal l  gain of the ampl ifier 
stage. Signals appl ied at the base of 067 are compared 
with the voltage at the base of 068 as set by the Focus 
Output Level adj ustment, R70. The com pared signal is 

HI 

LO 

LO 

TABLE 3-14 
Input/Output Relationships for the 

Auto-Focus Channel Switch 

LO 

HI 

DATA 

OUT 

READOUT INTEN SITY 

A INTENSITY 

B INTENSITY 

ct> = HAS NO EFF ECT IN THIS CAS E 
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then coupled i nto the bases of 077 and 083. Transistor 
077 normally sets the focus-grid voltage. However, 
when 083 con ducts due to a change in i ntensity 
coupled through the data switch, the focus-grid voltage 
changes. The output of 077, 083 is fed back i nto the 
base of 068 to return the transistor to the normal ly on 
cond it ion.  

� 
HIGH-VOLTAGE POWER SUPPLY 

AND CRT 

The High-Voltage Power Supply and CRT c i rcu its 
provide the potentials necessary for proper operat!on of 
the crt (cathode-ray tube) . These c i rcuits, in conju nction 
with the Vertical, Horizontal, Z-Axis and Auto-Focus 
Ampl if iers, provide all qu iescent potentials and s ignal 
information necessary for a properly displayed crt trace. 
The schematic diagram of the H ig h-Voltage Power 
Supply and CRT c i rcuits is g iven on diagram 1 3, in  
Section 8, Diag rams and Circuit  Board I l lustrations. The 
schematic is  d ivided by g ray shaded l i nes separat ing the 
c i rcu i t ry i nto major stag es . S u b-head i n gs in the 
fol lowing d iscussion use these stage names to aid i n  
locating and  identify ing the components and  portions of 
the ci rcuitry descri bed . 

POWER TRANSFORMER 

The Power Transformer T14 i s  driven by a 25 KHz 
square-wave voltage from the Converter/Rect if iers 
c i rcu i t  (�condary of Low-Voltage Transformer, T1 1 0, 
on d iagram 1 4) .  Three secondary wind ings on T14  
provide power for the  + 1 30 V Supply, CRT Heater 
voltage, Anode Voltage Mult ip l ier, and the CRT Cathode 
supply. The square-wave output of T14  also drives the 
Control-Grid DC Restorer and the Focus-Grid DC 
Restorer stages through the resistor pairs R61 -R62 and 
R 3 1 - R32 res pect ive ly .  The F a u l t  Sense output ,  
referenced to g round i n  the  transformer secondary 
through C R 1 7, C R 1 8, C R 1 9, is connected to the Inverter 
control c ircuit (d iagram 14) .  

+130 V SUPPLY 

The +1 30 V Supply provides a semi-regu lated voltage for 
use in several c i rcu its in the 7904A. Semi-regu lation is 
ach i eved by the I n verter Contro l  stage of the 
Converter/Rectif iers c i rcuit ,  d iag ram 1 4. Diodes CR 1 01 
and CR1 02 rectify the voltage from the secondary of 
T14. Capacitors C 1 03, C1 04 and R 1 04 fi lter the rectified 
voltage. 

CRT HEATER 

The CRT Heater voltage is prov ided by a separate 6.3-
volt secondary winding of T1 4. The CRT Heater c i rcuit 
is elevated to the cathode potential through R93. 
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ANODE VOLTAGE MULTIPLIER 

Positive accelerating potential for the crt anode is 
suppl ied by the seven-t imes voltage mu lt ip l ier contained 
with in  U21 . The appl ied voltage to the i nput of U21 , from 
the secondary of T 1 4, is about three ki lovolts peak-to
peak. Th is results in an output voltage of about +21 
k i lovolts at the crt anode. The l im it output of U21 
provides a de-level to the I ntensity L im it c i rcuit (diagram 
7) . 

CRT CATHODE SUPPLY 

The negat ive three-ki lovolt (-2965 V) accelerati ng 
potential for the crt cathode is generated by a voltage 
doubler consist ing of CR83, CR82, C82 and C84. High 
frequency f i ltering is accompl ished by R84, C86, R86 
and C89. Components R86 and C89 also provide an ac
coupl ing path for error correct ion from the Cathode 
Supply Regulator stage. 

CATHODE SUPPLY REGULATOR 

The Cathode Su pply Regu lator maintains the potential 
on the crt cathode and reduces ac ripple from the CRT 
Cathode Supply. A sample of the output from the CRT 
Cathode Supply stage is connected to the · Cathode 
Supply Regulator stage through d ivider resistors R52A, 
R 1 1 6  and R 1 1 5. High-frequency changes from the C RT 
Cathode Supply are cou pled to the Cathode Supply 
Regulator through C 1 1 9  and R 1 1 9. 

The Cathode S u p p l y  Reg u lator  cons ists of a 
noninverting preamplif ier U 1 23 and an invert ing output 
ampl ifier, 01 29. The +50 volt supply connected to pin 3 
of U 1 23 (through HV ADJ, R 1 1 5) i n  conj unction with the 
ground con nected to pin 2 of U 1 23 through R 1 22, 
p rovide the reference for e rror amp l i f ier  U 1 23. 
Transistor 0 1 29 is con nected as an invert ing ampl ifier 
d riven by U 1 23 to provide error correction to the crt 
cathode supply. 

Regu lation occurs as fol lows: I f  the crt cathode voltage 
becomes less negative, a positive-going change is 
cou pled to the input of U 1 23 at pin 3 and results i n  a 
posit ive-goi ng output at p in  6. Th is posit ive-goi ng 
change is inverted by 01 29 to a negative-going change 
at its col lector. This causes the voltage across C82 to 
increase c:1u ring the positive half cycle of the input 
waveform. Duri ng the negative half cycle, the i ncreased 
voltage across C82 i ncreases the voltage at the output of 
the C RT Cathode Supply to correct the orig inal error. 
High-frequency correction signals are ac coup led to the 
crt cathode through C89. 

CONTROL-GRID DC RESTORER 

The Control-Grid DC Restorer stage elevates the de 
level of  the Z-Axis Am plif ier output to a potential more 
negative than the crt cathode. This action al lows the 
control grid to control the crt beam current. The 
Control-Grid DC Restorer stage is driven by the square
wave output of T 1 4  p in  9. Diodes CR64 and CR63 are 

forward biased during the positive and · negative half 
cycles of the i nput square wave, respectively, to l imit the 
square-wave ampl itude at their junction. Grid  Bias 
adjustment, R65, sets the voltage on the cathode of 
CR64 to establ ish the forward-bias level and peak 
posit ive level at the anode of C R64. The de level of the 
Z-Axis Ampl ifier output determines the voltage on the 
anode of CR63, which establ ishes the forward-bias level 
and peak negat ive level at the cathode of C R63. The 
l i mited-ampl itude square wave at the junction of C R64 
and CR63 is coupled to the junction of C R67 and CR68 
th rough C66. Dur ing the positive half cycle, CR67 is 
forward biased to clamp its anode at the crt cathode 
voltage level .  During the negative half cycle, C69 is 
charged through CR68 to a voltage level more negative 
than the crt cathode. The amount of charge is equal to 
the d i fference between the Grid Bias adjustment setting 
and the Z-Axis Am pl if ier output leve l .  H igh-frequency Z
Axis Ampl ifier signals are coup led to the control grid 
through C72, R72, R63 and C69. 

FOCUS-GRID DC RESTORER 

The operation of  the Focus-Grid DC Restorer is s im i lar 
to the operation of the Control-Grid DC Restorer. The 
l im ited-ampl itude square wave at the junction of CR34 
and CR33 is coupled to the junction of CR38 and CR37 
through C36. The ampl itude of the positive half cycle of 
the input square wave is clamped at approximately + 130 
volts by CR34. The peak negat ive ampl itude is 
establ ished by the de level of the Auto-Focus Channel 
Switch and Ampl ifier output (diagram 1 2) through CR33. 
Dur ing the positive half cycle, the focus grid voltage is 
clamped to the voltage set by the FOCUS control R2005 
(d iag ram 2) and Focus Preset R55 through R37, C R37 
and CR38. Dur ing the negative half cycle, C39 charges 
through  C R38 to establ ish the proper level at the focus 
g rid  electrode. 

CRT CONTROL 

The ASTI G  adjustment, R2025 (diagram 2) . used in 
conj unction with the FOCUS control R2005 (d iagram 2) 
to obtain a well-defined d isp lay, varies the voltage level 
on t h e  ast i g m at i s m  g r i d .  T h e  SH I EL D  VO LTS 
adjustment, R 1 55, varies the posit ive potential on the 
gr id shie ld ing the vertical deflection plates from stray 
voltages existing within and near the crt. GEOM 
adjustment, R 1 43, varies the positive level on the 
horizontal deflection plate sh ield to control the overal l  
geometry of the d isplay .  

Two adjustments control the trace a l ign ment by vary ing 
the magnetic field around  the crt. The Y-AXIS ALIGN 
adjustment, R 1 22 (d iagram 1 0) controls the current 
through L22, which affects the crt beam after vertical 
deflection but before horizontal deflection. Therefore, it 
affects only the vertical (Y) components of the display. 
The TRACE ROTAT ION adjustment, R2035 (d iagram 2) ,  
controls the cu rrent th rough L21 and affects both the 
vertical and horizontal rotation of the beam. 
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CONVERTER/RECTI FIERS 

The Converter/Rectifiers c i rcuit provides the operat ing 
power for th is i nstrument from an ac l i ne-vo ltage 
source. Th is  c i rcu i t  i n c ludes a L I N E  VOLTA G E  
SELECTOR switch located on the rear panel. F igure 3-
20 shows a detai led block of the Converter/Rectif iers 
circuit .  A schemat ic d iagram of the Converter/Rectif iers 
is g iven on d iag ram 1 4, i n  Section 8, Diagrams and 
Circuit Board I l lustrations. The schematic i s  divided by 
gray shaded l i nes separat ing the ci rcu itry into major 
stages . These stage n ames a id i n  locati ng  and 
identify ing the components and portions of c i rcu itry 
mentioned here. 

LINE IN PUT 

Power is appl ied through l ine fi lter FL 1 0, l ine fuse F1 0 
and POWER switch S 1 0. The l ine fi lter is designed to 

S 1 2 
-........ 
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keep powerl i n e  i nterference from ente r i n g  the  
i nstrument, and to  keep the  approximate 25-ki lohertz 
I nverter s i g n a l  f rom e n ter i n g  the  power l i ne .  
Components R5, C5 and C 6  suppress reverse-recovery 
transients of CR 1 5. 

The L I N E  VOLTAGE SELECTOR switch ,  S1 2, al lows the 
i nstrument to operate from either a 1 1 5 volt nominal or a 
230 volt nominal l ine voltage source. I n  the 1 1 5 volt 
posit ion, rectifier C R 1 5  operates as a ful l-wave doubler 
with energy-storage capacitors C1 6 and C 1 7, so the 
voltage across the two capacitors i n  series will be the 
approximate peak-to-peak val ue of the l ine voltage. For 
230 volt operat ion,  CR1 5 is con nected as a bridge 
rectifier, and the voltage across C16 and C 1 7  wi l l  be the 
app roximate peak value of the l ine  vo ltage. Thus, the de 
voltage appl ied to the Inverter stage is about the same 
for either 1 1 5  or 230 vo lt operat ion .  

Thermistors RT9 and RT1 3  l imit the surge current when 
the power supply is  fi rst turned on.  After the i nstrument 
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is in operat ion,  the resistance of the thermistors 
decreases so that they have l ittle effect on the c i rcuit .  
When the i nstrument is turned off, the Inverter Control 
stage turns off the Inverter, which prevents it from 
d ischarg ing C 1 6  and C 1 7; C 1 6  and C 1 7  d ischarge 
slowly through R21 to al low for• therm istor thermal
recovery t ime .  Th is  ensu res suff i c ient  therm istor 
resistance to l imit the turn-on su rge current to a safe 
level. Since C 1 6  and C 1 7  discharge slowly, dangerous 
potentials exist within the power supply for several 
m inutes after the POWER switch is tu rned O FF.  The 
presence of voltage in the c i rcuit is ind icated by the 
relaxation osc i l lator R 1 9, C1 9 and DS1 9. Neon bulb 
DS1 9 wi l l  bl ink unt i l  the potential across C1 6 and C 1 7  
d rops to about 80 volts. 

Spark gap electrodes E8 and E 1 3  are su rge-voltage 
protectors. When the L I N E  VOLTAGE SELECTOR 
switch is in the 1 1 5  vo lt posit ion, only E8 is connected 
across the l ine i nput. If a peak voltage g reater than 230 
volts is  present on the l i ne, E8 wi l l  conduct and qu ickly 
open l ine fuse F 1 0  to interrupt the i nput power before 
the instrument can be damaged. I n  the 230 volt posit ion, 
E8 and E 1 3  are connected i n  series across the l i ne i nput 
to provide protection for peak voltages g reater· than 460 
volts. 

Transformer T8 provides a sample of the l i ne voltage to 
the plug-in con nectors for tr iggering at l i ne frequenc ies. 
This l ine frequency signal is also connected to the 
I n verter Control stage to sense when l ine voltage is 
present. 

INVERTER START 

Components R 1 0  and C42 provide a tu rn-on path 
between the input l ine and the negative side of l ine
input fi lter capacitor C1 7. Capacitor C42 charges on 
each cyc le of the input l i ne voltage. When the charge on 
C42 reaches about 33 volts, Zener d iode VR38 turns on,  
which causes 030, the prog rammable un ijunction 
transistor, to f ire. This provides base drive to turn on 
040 through C39. When 040 turns on, it shock-excites 
series-resonant network L37 and C37 to generate a 
damped osci l lat ion.  This damped osci l lation p rovides 
the d rive necessary to start t he Inverter switch i ng action. 
After the I nverter is  operat ing,  the recu rrent waveform at 
the col lector of 040 keeps C42 d ischarged through 
CR49, thus disabl ing the Inverter Start network whi le the 
instrument is on. 

INVERTER 

The Inverter stage converts the de voltage across C 1 6  
and C 1 7  to a si ne-wave current t o  drive power 
transformer T1 1 0. Once the I nverter has been started by 
the Inverter Start network, transformer T30 provides 
feed back to the bases of 034 and 040 to sustain 
osci l lat ion.  These transistors operate at a forced beta of 
4 due to the turns ratio of T30. Also, T30 provides a 60: 1  
turn rat io center-tapped wind ing for p re-reg ulation and 

fau lt protection shut-down.  The Inverter Control stage 
short ci rcuits one-half of th is winding to either delay the 
turn-on of 034 and 040 or to completely stop their 
switch ing act ion.  

The switch ing action of 034 and 040 generates a 
square-wave voltage with an ampl itude approximately 
equal to the de voltage at the in put to this stage. The 
square-wave voltage at the em itter of 034 suppl ies the 
drive necessary to maintain a s ine-wave current in the 
series-resonant network of L37 and C37. Diodes CR34 
and CR41 p rovide paths for series-resonant cu rrent 
when 034 and 040 are held off for pre-reg ulation. 

To aid in understanding circuit operation, Figure 3-24A 
shows a representation of the Inverter stage as a switch. 
The three possible states of the Inverter are depicted by the 
three possible switch positions: 034 is on in position (a); 
040 is on in position (c); or both transistors are held off for 
pre-regulation in position (b). In the composite current wave
form of Figure 3-248, the relative phase and amplitude of 
each component of IT is shown for periods Ta, Tb, and Tc 
corresponding to the three switch positions. Figure 3-24C 
and Figure 3-240 show the relationship of the Inverter volt
age and primary winding voltages with respect to the cur
rent waveform. 

The normal sequence of operation is as fol lows: assume 
that the voltage at point X is some voltage more positive 
than the negative supply voltage and that 040 has just 
tu rned on. The current labeled 14 i n  F igures 3-24A and 3-
248 flows as the voltage at point W goes negative. Point 
x goes toward the ru:::�alive supply voltage as C37 
charges through L37. The voltage across the primaries 
of T1 1 0  and T35 at point Y produces a voltage at the 
secondary of T35 that is  "ensed by the I nverter Control 
IC, U75 (see Fig. 3-24D). When this voltage changes 
phase from negative to positive, 040 is held off (tu rned 
off) by U75. Due to the inductive action of L37, cu rrent 
continues to flow through the Inverter c i rcuit ,  pu l l ing the 
voltage at point W below the negative supply voltage. 
This forward biases CR4 1 ,  which now conducts 1 1 
(Figures 3-24A and 3-248). After a predeterm ined time, 
the I nverter Control I C, U7o, al lows 034 to turn on and 
conduct the current labeled 1 2  in F igures 3-24A and 3-
248. Since 034 is now conduct ing ,  the voltage at point 
X charges toward the posit ive supply voltage through 
L37. Once again ,  voltage phase change is sensed at the 
secondary of T35, by U75, as previously described. 
Transistor 034 is held off at this t ime, and b flows due to 
the i nd uctive action of L37 pu l l ing the anode of CR34 to 
a voltage g reater than the posit ive supply voltage. After 
a t ime determi ned by the Inverter Control stage, 040 
conducts the cu rrent labeled 1 4 ,  and the cycle repeats 
itself. 

OVER-VOLTAGE STOP 

Whenever the voltage across the p rimary of T1 1 0 
exceeds a safe level, the Over-Voltage Stop stage sh uts 
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Figure 3-24. (A) Representation of Inverter stage. Idealized waveforms of (B) total Inverter current, 11, (C) Voltage across CR41 and (D) 
Voltage across primaries of T 1 1 0  and T35. 
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down the I nverter to protect Inverter components from 
damage. For example, this stage activates whenever the 
normal voltage regulat ing path through 052 and T30 is 
inoperative. 

Capacitor C43 charges through R44 and CR38 to the 
peak voltage across the primary of T1 1 0. If  this voltage 
exceeds a safe level ,  045 conducts to cause 043 and 
046 to turn on.  When 046 turns on,  the base-drive 
winding of T30 is short-circu ited , which stops the 
Inverter switch ing action. Since 043 is tu rned on, C42 
( in  the Inverter Start network) is prevented from 
charg ing and from firing 030, thus preventing the 
I n verter from start i ng .  Transistors 045 and 043 
cont i nue to conduct unt i l  C43 has d i scharged 
suff iciently, through R45, to turn 045 off. At th is point, 
043 and 046 will turn off and the I nverter wil l start on 
the next posit ive half cycle of the l i ne. 

I NVERTER CONTROL 

The Inverter Control stage, made up of primari ly of U75, 
provides pre-regu lation and fault  protection functions. 
For pre-regulation purposes, U75 varies the hold-off 
t ime (Tb, in Fig. 3-248) of the Inverter switch ing 
transistors. 

Under normal operat ing conditions, only the voltage 
sense (E Sense) input at p in  1 5  controls the hold-off 
t ime. However, various fau lt condit ions can affect hold
off t ime or stop the Inverter operation altogether. The 
operation of ind ividual fu nctions of the I nverter Control 
stage is described in the fol lowing d iscussion.  

Pre-Regulator 

The pre-regulator operation of U75, maintai ns constant 
voltage at the outputs of the Low-Voltage Rectifiers 
stage. It  also provides constant peak-to-peak voltage to 
the High-Voltage Power Supply and CRT c i rcu it 
(d iagram 1 3) .  

Transformer T35 provides Inverter phase information 
and power to U75. The phase i nformation is connected 
to p ins 1 0  and 1 1  through C77 and C78. Bridge rect ifier 
CR73, CR7 4, CR76 and C R75, provides posit ive and 
negative operating voltages to U75. A shunt regulator in 
U75 maintains the +7.5 volts at p in  6.  The -2 volt 
(nominal)  supply connected to pin 7 is unreg u lated. 
Zener d iode VR72 provides protection against open 
c ircu it conduction (U75 removed) and is normally not 
conduct ing .  

P in  1 5  is the voltage sens ing (E Sense) point  of  the pre
reg ulator circuit .  Zero volts at p in  1 5  ind icates proper 
regu lation .  Zener d i ode VR88 provides a stable 
reference voltage for sensi ng-d ivider resistors R93, R95, 
R86 and R87. Variable resistor R93, in th is d ivider, 
adjusts the rat io of the d iv ider to adj ust the output of the 
+1 08 volt supply. Outputs of the other suppl ies are then 
set by the turns ratio of T1 1 0. 

Integrated circuit U75 regu lates the Inverter by varying 
the hold-off t ime of the switch ing t ransistors, 034 and 
040. A variable pu lse-width monostable multivi brator i n  
U75  is triggered at  p ins  10  and  1 1  whenever the  I nverter 
current changes d i rect ion.  The pulse width holds off the 
Inverter by turn i n g  on transistor 052 through p in  9 of 
U75, thus short ing out the base drive to 034 and 040. 
The pulse width, and therefore holdoff, is  control led by 
a ramp at p in  1 2. If  the voltage at the E Sense input, p in  
1 5, is too low, the  ramp is not a l lowed to  r ise very h igh 
and the pulse width and holdoff are short. As the E 
Sense voltage rises, the ramp is al lowed to rise to a 
h igher voltage level ,  i ncreas ing the holdoff t ime. 

Fault Protection 

The fault protection portions of U75 prov ide protection 
for the power supply components due to short c ircu its, 
turn-on surge cu rrents, and other malfunctions. When a 
fault is detected at the Fault Sense i n put (p in 2) or I 
Sense i nput (p in 1 3) ,  a current from the Fault Holdoff 
Ti me output (p in 1 )  charges C64. If  the detected fault 
lasts longer than about 10 m i l l i seconds, C64 wi l l  charge 
posit ive enough to in itiate a positive output at p in  8. Th is 
output turns on 054 and 052 which turns off the 
I nverter. The Inverter wi l l  remain off whi le C54 
d ischarges through R54, keeping 054 and 052 turned 
on. The Inverter restarts in rough ly 500 mi l l iseconds 
when the current through  R54 is i nsuffi cient to keep 054 
and 052 turned on. When the inverter restarts, C54 is 
recharged through CR59 and R59. This cycle repeats 
unti l  the fault is corrected, with the Inverter on for about 
10 m i l l iseconds, and off for about 500 mi l l iseconds. 

Inverter Current Limiter 

The inverter current l im i ter protects the I nverter 
components from damage d ue to excessive current 
turn-on or short circu its. Operation of th is stage is 
s im ilar to the pre-regu lator (voltage regulation) .  The 
inverter cu rrent l i m iter takes control of the I nverter hold
off t ime whenever pin 13 starts to go negative. 
Transformer T35 provides a current step-down. The 
current is rectified and flows through R84, the current
sensi ng resistor. The voltage across R84 is negative and 
proportional to the Inverter current. The I Sense input at 
p in  1 3  U75 is normally held positive throug h d ivider R81 , 
R82 and R83. The I nverter Current Limiter takes control 
of reg ulat ion when p in  1 3  reaches near zero volts. Peak 
I nverter current is l i m ited to about 5 amperes. If  the 
voltage at pin 13 remains near zero for more than about 
10 m i l l i seconds, pin 8 wi l l  go posit ive to tu rn off the 
I nverter. 

Fault Sense 

The fault sense port ion of U75 provides overload 
protect ion for suppl ies on the Low Voltage Regu lators 
and Fan Board schematic, (diagram 1 5) and other 
suppl ies generated throughout the i nstrument. Resistive 
networks from suppl ies are con nected to the Fault 
Sense i nput at pin 2 of U75. Dur ing normal operat ion,  



the voltage at the Fault Sense i nput remains near zero. I f  
one  of  the inputs changes sufficiently to  cause this 
voltage level to vary 200 mi l l ivolts (positive or negative) 
for more than 10 mi l l iseconds, a positive output at p in  8 
of U75 stops the Inverter. 

Line Stop 

The l ine stop port ion of U75 stops the Inverter when the 
POWER switch, on the front panel , is turned OFF. The 
Line Stop stage wi l l  also stop the Inverter if the ac l ine 
voltage fal ls  below a m in imum value. 

The l ine-frequency signal from t ransformer T8 is 
con nected to pin 4, the Line Stop Sense input of U75. 
Dur ing normal operation, the l ine-frequency sig nal 
causes the Line Stop Ti mer terminal  (pin 3) to 
periodically d ischarge to g rou nd. When the l ine
freq uency signal is i nterrupted or fal ls below a m in imum 
val ue, C67 wi l l  charge to  approximately +0.7 volts 
causing the Line Stop stage to produce a positive output 
at pin 8 of U75 which stops the Inverter. 

LOW-VOLTAGE RECTI FIERS 

The Low-Voltage Rectifiers stage rectifies th� sq uare
wave ac voltages at the output wind ings of T1 10  to the 
de levels used for al l  regu lated suppl ies in this 
instrument. 

<§> 
LOW-VOLTAGE REG ULATORS 

AND FAN BOARD 

A schematic d iagram of the Low-Voltage Regulators and 
Fan Board circuit is  g iven on diagram 1 5, i n  Section 8, 
Diagrams and Ci rcuit Board I l lustrations. The schematic 
is d ivided by g ray shaded l ines separati ng the circu itry 
i nto major stages. These aid in locat ing and i dentifying 
the components and port ions of c i rcu itry described 
here. Sub-headings in the following d iscussion use 
these stage n ames to further identify the components 
and portions of the circuitry shown on d iagram 1 5. 

The Low-Voltage Regulators convert semi-regu lated 
voltages from the Converter/Rectifiers c i rcuit (diagram 
1 4) to stabi l ized low-ripple output voltages. The 
regulators are series type, using the +50 volt supply as a 
reference. 

OPERATIONAL AMPLIFIER POWER SU PPLIES 

The operational ampl ifiers used to regulate the +50, + 1 5, 
+5, -50, and -1 5 volt suppl ies req u i re that four special 
voltages be generated for their operation: 

( 1 )  The +22 volt supply is generated from the semi
regulated +54 volt supply by reference zener d iode VR32 
and emitter fo l lower 034. 

(2) The -22 volt supply is generated from the semi
regulated -54 volt supply by reference zener d iode VR36 
and emitter fol lower 038. 
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(3) The +5.6 volt supply is generated from the semi
#egulated + 1 7  volt supply by zener d iode VR1 52. 

(4) The -5.6 vo lt supply is generated from the semi
regulated -17 volt supply by zener d iode V R 1 56. 

+50 V REGULATOR 

Semi-regu lated +54 volts from the Converter/Rectifiers 
c ircuit (diagram 1 4) provides the unregu lated voltage 
source for this supply.  Differential ampl ifier U 1 5  
compares the feedback voltage at p in  2 against the 
reference voltage at pin 3. The error output at pin 6 of 
U 1 5  reflects a d ifference between these two inputs. 
Zener d iode VR 1 2  sets a reference level of about +9 volts 
at p in  3 of U 1 5. A sample of the output voltage from the 
+50 volt supply is connected to pin 2 of U 1 5  through 
divider network R 1 6, R 1 5  and R 1 4. Variable resistor. R 1 5  
i n  this d ivider sets the output level of th is supply. Notice 
that the feedback voltage of this divider is obtained from 
a l ine labeled +50 VS (sense) . If the feedback voltages 
were obtained at the supply, the voltage at the load 
would not stay constant, due to the inherent resistance 
of the interconnecting cable between the supply and its 
load. The sense configuration overcomes this problem 
by sensi ng the voltage at the load. Since the current in 
the sense l ine is small and constant, the load voltage is 
held constant regardless of the load current. 

Regulation of voltage occurs as fol lows: I f  the output 
level of this supply decreases (becomes less positive) 
due to an i ncrease in load or a decrease in input voltage 
(as a resu lt of l ine-voltage change or ripple) , the voltage 
across d ivider R 1 6, R 1 5  and R 1 4  decreases also. This 
resu lts in a less positive level ,  at pin 2 of U 1 5, than that 
establ ished by zener d iode VR 1 2  at pin 3 of U 1 5. This 
decreases the current through C R 1 5  and VR 1 7  causing 
an i ncrease i n  current through the base-emitter ju nction 
of 028. This results in increased conduction of 028, the 
+50 volt series regu lator. The load current increases, 
therefore the voltage across the load also increases 
(becomes more positive) suff iciently to balance the 
input i nto d ifferential ampl ifier U 1 5. The +50 V ADJ, R 1 5, 
sets the output level of this supply. 

Current l im it ing is provided for the +50 volt supply if 
excessive cu rrent is demanded from the supply. Since 
the load is connected to this su pply through R28, all 
current from the +50 volt supply must flow through this 
resistor. Under normal operation,  there is insufficient 
voltage drop across R28 to turn 022 off. However, when 
excessive current is demanded from the +50 volt series 

regulator (028) due to a short c i rcuit or s im i lar 
malfunction at the output of this supply. the voltage 
d rop across R28 i ncreases and beg i ns to turn off 022. 
The reduced col lector current of 022 results in a 
red uction of current through 0 28. This current-l i m it ing 
protects 028 from damage due to excessive power 
d issipation. 
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Several protection d iodes are also included in this 
c i rcuit .  D iode C R28 prevents the output of this supply 
from going more negative than about -o.6 volt if it is  
shorted to a negative su pply. Zener d iode VR 1 0  and 
d iode C R 1 0  supply a turn-on voltage for U 1 5  to start the 
+50 volt su pply when the i nstrument is f irst' turned on. 
As soon as the +50 volt supply tu rns on, CR1 0 stops 
conducting.  

-15 V REGULATOR 

Basic operation of all stages in the -1 5 Regulator is  the 
same as for the +50 Regulator. The reference level for 
this supply is establ ished to g round through R82 at pin 5 
of U84B. The d ivider ratio of R80 and R81 sets a level of 
zero volts at pin 6 of U84B. The level on the +50 VS 
(sense) l i ne is held stable by the +50 volt supply. Any 
change at the output of the -1 5 volt supply appears at 
p in  6 of U84B as an error signal. The output voltage is 
regulated i n  the same manner as described for the +50 
volt supply. Diode CR96 keeps the output of th is su pply 
from going more positive than about +0. 6 volt if i t  is 
shorted to one of the mo re pos it ive suppl ies .  
Operational ampl ifier U84A provides current l im it ing for 
094 by monitoring the voltage drop  across R95. When 
too much current is demanded from the su pply, the 
increased voltage drop across R95 allows U84A to turn 
088 off, reducing the current through 094. 

· +5 V REGULATOR 

The operation of the +5 V Regulator is basically the 
same as described fo r the previous supply regulators. 
Error voltage is provided through R 1 31 to p in  2 of 
U 1 1 4A, and pin 3 is referenced to the +50 VS (sense) 
l ine. The d ivider ratio of R 1 1 3  and R1 1 4  is 1 0:1 , so pin 3 
of U 1 1 4A is at +5 volts when the supply is operat ing 
normal ly. The level on the +50 V Sense l ine is held stable 
by the +50 vo lt supply. Therefore, any change at the 
output of the +5 volt su pply appears at pin 2 of U 1 1 4A as 
an error signal .  The output voltage is regu lated in the 
manner described previously for the +50 volt supply. 
Diode C R 1 32 l im its the output of this supply to about 
-0.6 volt, if it is  shorted to one of the negative suppl ies. 

The +5 volt cu rrent l i m it ing,  accompl ished by U 1 1 4B,  
protects this su pply from excessive output current 
damage. With normal supply current through R 1 33 and 
R 1 34, the voltage d rop across this parallel resistance 
b iases 0 1 1 8  on. If the current through R 1 33 and R 1 34 
increases above a safe level, p in  7 of U 1 1 4B reduces the 
forward bias current to 01 1 8. Now. the base current of 
0 1 22 is reduced which decreases the voltage on the 
base of 01 26. This l i m its the conduction of 0 1 26 to a 
safe current level .  

+15 V REGULATOR 

The + 1 5  V Regulator regulates i n  the same manner as 
the +50 volt supply; cu rrent l im it ing operates i n  the 
manner described for the +5 volt supply. Error feedback 

voltage to p in  2 of U64A is provided through R69. Pin 3 
of U64A is referenced to the +50 VS ( sense) l ine. The 
d ivider ratio of R61 and R62 sets pin 3 of U64A at +1 5 
volts. Any change i n  the output level of the +1 5 volt 
su pply appears at p in  2 of U64A as an error signal .  Th is 
resu lts i n  an opposite change at the output, pin 1 of 
U64A, which is conveyed to the + 1 5  volt series regulator 
transistor 074, through CR64 and 068, to correct the 
error in the output voltage of the su pply. Diode CR76 
l imits the output of th is supply to about -0.6 volt if it is  
shorted to one of the negative supplies. 

-50 V REGULATOR 

Operation of the -50 V Regu lator is basically the same 
as descr ibed for the +50 volt supply; cu rrent l im it ing 
operates i n  a s imi lar manner,  as described for the +50 
volt supply. Error voltage to p in  2 of U45 is provided by 
d ivider R45-R46 and is referenced to the -50 VS (sense) 
l ine. The d ivider ratio of R45 and R46 sets the level at 
p in  2 of U45 at zero volts when the output of this supply 
is correct. The protection d iode CR58 l im its the output 
voltage of th is supply to +0.6 volt should the supply be 
shorted to a positive supply. 

FAN CIRCUIT (SN 8039999 & Below) 

The fan motor used i n  this i nstrument is a brush less de 
motor, using Hal l Effect devices. The two Hall Effect 
devices seq uentially drive the fou r  transistors (020 A, B, 
C and D) which,  i n  tu rn. control the current flow through 
the four field wind ings. The fan motor speed is regulated 
by l imit ing the current flow through 0 1 0. Diodes CR21 , 
CR22, CR23 and CR24 rectify the back voltage 
produced by the four field wind ings. This voltage is 
appl ied to the base of 010 through resistive d ivider 
network R24, R25 and R 1 1 .  The voltage developed by 
this c ircuit is  proportional to the motor speed. I f  the 
motor speed starts to i ncrease, the current drive to the 
base of 0 1 0  will decrease, reducing the current to the 
motor, thus maintain ing a constant motor speed. 

FAN CIRCUIT (SN 8040000 & Up) 

Current for fan 820 is provided by the + 15 V supply 
through P90 on Low Voltage Regulator board A22. The 
fan's 1 2  volt operating level is achieved by dropping ap
proximately 3 volts across R20. 

GRATICULE LIGHT SUPPLY 

The Graticule Light Supply provides power to i l l uminate 
the graticule l i ghts. The front-panel GRAT ILLUM 
potentiometer controls the output of th is supply to set 
the brightness of the g raticule l ights. Transistors 01 44, 
0 1 48 and d iode C R 1 48 form a voltage following current 
buffer. The output voltage at the col lector o.f 0 1 48 
fol lows the voltage set at the base of 0 1 44 by the d ivider 
made up of R 1 42, R 1 4 1 ,  R 1 43 and the front-panel GRAT 
I LLUM control on d iag ram 7. Resistor R 1 48 l imits the 
output current from th is supply to protect 01 48 from 
damage due to a short c ircu it. 
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MAINTENANCE 
This sect ion of the manual contains information for performing preventive mai ntenance, troubleshooti ng, and 
corrective maintenance for the 7904A Osci l loscope mainframe. 

PREVENTIVE MAINTENANCE 
Preventive maintenance, when performed on a regular  basis, can prevent instrument breakdown and may improve the 
rel iabi l ity of the i nstrument. The severity of the environment to which the i nstrument is  subjected wil l  determ i ne the 
freq uency of maintenance. A conven ient time to perform preventive maintenance is before electrical adj ustment of the 
i nstrument. 

CABINET PANEL REMOVAL 

I WA R N I N G I 
To avoid personal injury, do not touch sharp 
edges on instrument covers. Instruments 

equipped with Option 3 (meeting EMC 
specifications) have thin metal seals that 
could cause cuts and scratches. 

Dangerous potentials exist at several points throughout 
th is i nstru ment. When the instrument is operated with 
the covers removed, do not touch exposed con nections 
or components. Some transistors have voltages present 
on their cases. Disconnect power before cleaning the 
i nstrument or replacing parts. 

The s ide, top, and bottom cabinet panels provide 
protection to personnel from operating potentials 
present with in  the i nstru ment. In add it ion, they reduce 
radiation of electromagnetic interference from the 
instrument. The cabi net panels are held i n  place by 
slotted fasteners. To remove the panels, turn each 
fastener counterclockwise a quarter tu rn with a large 
screwdriver .  L i ft the panels away. O perate the 
i nstrument with the panels i n  p lace to protect the 
interior from dust. 

CLEANING 

The 7904A should b e  cleaned as often as operating 
con d it ions  req u i re .  Acc u m u lat ion of d i rt in the 
instrument can cause overheat ing and component 
breakdown. D i rt on components acts as an insu lat ing 

blanket and prevents efficient heat d issipation. I t  also 
provides an electrical conduction path which may result 
i n  i nstrument fai l u re. The side panels reduce the amount 
of dust reaching the i nterior of the i nstrument. 
Operation without the panels i n  place necessitates more 
frequent c lean ing .  

Avoid the use of chemical cleaning agents 
which might damage the plastics used in this 
instrument. Exercise care when cleaning 
Hyp c o n  c o n n e c t o r s; s e e  c l e a n i n g  
instructions under Hypcon Connectors in 
this section. Use a nonresidue type of  
cleaner, preferably isopropyl alcohol, totally 
denatured ethyl alcohol, or a Freon TF 
cleaner such as Spray-On #2002. Before 
using any other type of cleaner, consult your 
Tektronix Service Center or representative. 

EXTERIOR 

Loose dust acc u m u l ated o n  the outs ide of the 
i nstrument can be removed with a soft c loth or small  
brush . The brush is part icu larly useful for d islodg ing d i rt 
on and around the front-panel controls . D i rt which 
remains can be removed with a soft cloth dampened in  a 
m i ld detergent and water solution. Abrasive cleaners 
should not be used. 

CRT 

Clean the plastic l ight f i lter, im plosion sh ield, and the crt 
faceplate with a soft, l i nt-free cloth dampened with 
denatured alcohol . 

The crt mesh fi lter {furn ished with Option 3 on ly) can be 
cleaned as fol lows: 
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1 .  Hold the mesh fi lter i n  a vertical position and brush 
l ightly with a soft, No. 7 water color brush to remove 
l ight coatings of dust or l int. 

2. G reasy residues, or d ried-on dirt ,  can be removed 
with a solution of warm water and a neutral-pH 
l iqu id  detergent. Use the brush to l ightly scrub the 
filter. 

3. Ri nse the fi lter thoroughly in clean water and al low 
to air dry. 

4. If any l int  or d i rt remai ns, use clean low-pressure air 
to remove it. Do not use tweezers or other hard 
clean ing tools on the fi lter, as the spec ial fi nish may 
be damaged. 

5. When not in use, store the mesh fi lter in a l int-free 
dust-proof container, such as a plastic bag. 

INTERIOR 

Clean ing the interior of the i nstrument should only be 
occas ional ly necessary. The best way to clean the 
interior is to blow off the accumulated dust with dry, 
low-velocity air (approximately 5 lb/in2) .  Remove any 
dirt which remai ns with a soft brush or a cloth 
dampened with a m i ld detergent and water solution. A 
cotton-tipped appl icator is usefu l for clean ing i n  narrow 
spaces , or fo r c l ea n i n g  m o re d e l i c ate c i rc u it 
components. 

� 
Circuit boards and components must be dry 
before applying power to prevent damage 
from electrical arcing. 

The h i g h-voltage c i rcu its shou ld  receive spec ial  
attention. Excessive d i rt i n  this area may cause h igh-
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voltage arcing and result i n  i mproper instrument 
operat ion.  

VISUAL I NSPECTION 

The 7904A should  be inspected occasionally for such 
defects as broken con nections, i mproperly seated 
semiconductors. damaged or improperly i nstal led c i rcuit 
boards ,  and heat-damaged parts. The corrective 
procedure for most visible defects is obvious; however, 
particular care must be taken if heat-damaged parts are 
fou nd. Overheati ng usually indicates other trouble in the 
i nstru ment ;  t h e refo re,  co rrect i n g  the cause of 
overheat ing is important to prevent recurrence of the 
damage. 

SEMICONDUCTOR CHECKS 

P e r i o d i c  c h e c k s  o f  s e m i c o n d u c t o r s  a r e  n o t  
recom mended . The best check o f  sem icon ductor 
performance is actual operation in the i nstru ment. More 
d et a i l s  o n  s e m i c o n d u c t o r s  a re g i v e n  u n d e r  
Troubleshooting later i n  this section . 

PERIODIC ELECTRICAL ADJUSTMENT 

To ensu re accurate measurements, check the electrical 
adjustment of this i nstru ment after each 2000 hours of 
operation, or every 1 2  months if used i nfreq uently. I n  
addition , replacement of  components may necessitate 
adj ustment  of t h e  affected c i rc u i ts .  C o m p l ete 
adjustment i nstructions are g iven in  Section 5, Checks 
and Adjustments. These procedures can be helpful in 
local izi ng certain  troubles i n  the instrument and. in 
some cases, may correct them. 
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TROU B LESHOOTIN G 
The following information is provided to fac i l itate troub leshoot ing of the 7904A Osci l loscope mai nframe. Information 
contai ned in other sections of this man ual should be used i n  conjunction with the fol lowing data to aid in  locat ing a 
defective component. An understanding of the circuit  operation is helpful in locat ing trou bles. See Section 3, Theory of 
Operation, for th is information. 

TROUBLESHOOTING AIDS 

DIAGRAMS 

Complete schematic d iagrams are given on the pul lout 
pages in Section 8, Diagrams and Circuit Board 
I l lustrations. The component number and electrical 
val ue of each component in  this instrument are shown 
on these diagrams. (See the f irst page of the Diagrams 
and Circuit Board I l lustrat ions section for defi n i tions of 
the reference designators and symbols used to identify 
components in this instrument.) Im portant voltages and 
num bered waveform test poi nts are also shown on the 
d iagrams. The waveforms, and the numbered test poi nts 
where they were obtained, are located adjacent to each 
diagram. The portions of c i rcuits mounted on c i rcuit  
boards are enclosed with heavy, solid-black l ines. 

CIRCUIT BOARD ILLUSTRATIONS 

To aid in  locat ing c ircuit boards, a c ircuit board location 
i l l ustration appears on the back of the pul lout page 
fac ing  each schemat ic  d iag ram . I n  addit ion,  an 
i l lustration of the c i rcuit  board (s) is included here, with 
the physical location of the components and waveform 
test poi nts that appear on the schematic d iagram 
identified. Each circuit board i l lustration and schematic 
d iagram is arranged in  a grid locator with an index to 
faci l itate rapid location of com ponents contai ned on the 
circuit board and in  the schematic diagrams. 

ADJUSTMENT AND TEST POI NT LOCATIONS 

To aid in l ocat i n g  test po i nts and adjustab le  
components cal led out  i n  the various sections of  the 
Checks and Adjustments procedures, the Adjustment 
and Test Point Locations pul lout pages are provided in 
the rear of Section 8, Diagrams and Circu it Board 
I l l ustrations. 

COMPONENT COLOR CODING 

The instru ment contains carbon composit ion resistors, 
metal-f i lm resistors, and wire-wound resistors. The 
resistance values of wire-wound resistors are usually 
printed on the component body. The resistance val ues 
of composit ion res istors and metal-f i lm resistors are 
color coded on the components using the EIA color 
code (some metal-f i lm resistors may have the value 
printed on the body) . The color code is read start ing 
with the stripe nearest the end of the resistor. 

Composition resistors have four stripes, which consist 
of two sig nif icant f igures, a mult ipl ier, and a tolerance 
val ue (see Fig .  4-1 ) .  Metal-f i lm resistors have five stripes 
consist ing of three significant f igures, a mult ipl ier, and a 
tolerance value. 

The values of common disc capacitors and ·smal l 
electrolytics are marked on the side of the component 
body. The wh ite ceramic capacitors used in the 
instrument are color coded using a modif ied EIA code 
(see Fig. 4-1 ) .  

The cathode end of g lass-encased diodes i s  i nd icated 
by a stripe, a series of stripes, or a dot (see Fig.  4-2) .  
The cathode and anode ends of metal-encased d iodes 
can be identified by the d iode symbol marked on the 
body. 

SEMICONDUCTOR LEAD CONFIGURATIONS 

Lead configurations for semiconductor devices used in  
the 7904A Osci l loscope are shown i n  F igure 4-2. 

STATIC-SENSITIVE DEVICES 

� 
S ta tic dis c h a r g e  c a n  d a m a g e  a n y  
s e m i c o n d u c t o r  c o m p o n e n t  in  t h is 
instrument. 

This instrument contains electrical components that are 
susceptible to damage from static d ischarge. See Table 
4-1 for relative susceptib i l ity of various classes of 
semiconductors. Static voltages of 1 kV to 30 kV are 
common in unprotected envi ronments. 

Observe the following precaut ions to avoid damage: 

1 .  Min i mize handl ing of static-sensitive components. 

2. Transport and store static-sensitive components or 
assembl ies in their orig inal containers, on a metal 
rai l ,  or conductive foam. Label any package that 
contains static-sensit ive assemblies or com ponents. 

3. D ischarge the static voltage from your body by 
wear ing a wrist strap w h i le hand l i n g  these 
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4-4 

COMPOS I T I O N  
R ES I STORS 

CO LOR COD E 

M ETA L- F I LM 
R E S I STORS 

G) 0 and@- 1 ST, 2ND, AND 3 R D  S I G N I F I CA N T  F IGS. ® A N D/OR @ COLOR CO D E  M A Y  NOT 

@ - M U LT I P L I E R  CD - T O L E R ANCE; BE PR ESENT ON SO M E  CAPACI TORS; 

@ - T E M P ER ATU R E  COE F F IC I ENT. 

R E S I STORS CAPAC I TO R S  
S I G N I F I CANT COLOR 

F I G U R ES MU LTI P L I E R  TO L E R A N C E  M U LTI P L I E R  TOL E R A N C E  
( O HMS) ( p F )  OV E R  1 0p F  U N D ER 1 0p F  

B LACK 0 1 --- 1 ±20% ± 2p F  

B ROWN 1 1 0  ±1 % 1 0  ± 1 %  ±0. 1 p F  

R E D  2 1 02 or 1 00 ±2% 1 02or 1 00 ±2% - - -

O R A N G E  3 1 03or 1 K ±3% 1 o3 or 1 000 ±3% ---

Y E L LOW 4 1 o4 or 1 0 K  ±4% 1 o4 or 1 0,000 
+ 1 00% 

-0% 
---

G R E EN 5 1 05 or 1 00 K ±1 /2% 
1 05or ±5% ±0.5pF 1 00,000 

B L U E  6 1 06 or 1 M ±1 /4% 
1 06 or 

1 ,000,000 
--- ---

V I O L ET 7 ±1 / 1 0% 
1 0 7  or --- ------

1 0,000,000 

8 1 0-2 or 0.01 
+80% 

±0.25pF GRAY --- ---

-20% 

W H I TE 9 --- --- 1 0- 1  or 0. 1 ± 1 0% ± 1 p F  

G O L D  - - - 1 0-1 or 0. 1 ±5% --- --- ---

SI L V E R  --- 1 0-2 or 0.01 ±1  00/c - - - - - - ---

N O N E  --- --- ±20% --- ± 1 0% ±1 p F  

Figure 4-1 .  Color code for resistors and capacitors. 

4593-400 
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c E c 
B B 

NOTE 
LEAD CONFIGURA TIONS AND CASE STYLES ARE TYPICAL, BUT MA Y 
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICA TIONS. 

ANODE 

ANODE A 
��DE B CATHODE c E 

B 
E 

'----- PLASTIC-CASED TRANSISTORS -----' SIGNAL DIODE LIGHT EM ITTING 
DIODE (L.E.D.) 

B 

SINGLE DUAL 

c E 

B 

c c 
B B 

E E 

E 

�-- METAL-CASED TRANSISTORS ------� PLASTIC-POWER 
TRANSISTOR 

DARLINGTON 
TRANSISTOR 

G 

D 

FET 

1 
� �,, .. . : . > . .. 

. . .. .  
' 

INDEX 1 IN DEX 1 IN DEX 1 

IC PINS ARE NUMBERED COUNTERCLOCKWISE FROM THE INDEX (VIEWED FROM THE TOP) . 

• ./.) PIN NUMBER 

HIGHEST PIN _..� /SEQUENCE PATH 

NUMBER IN�¥ 1 

�---------------------------- INTEGRATED CIRCUITS -------------------------------� 

4593-401A 

Figure 4-2. Semiconductor lead configurations. 
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TABLE 4-1 
Relative Susceptibility To 
Static Discharge Damage 

Semiconductor Classes 

MOS or CMOS microcircuits or 
dlscretes, or l inear microcircuits 
with MOS Inputs. (Most Sensitive) 

ECL 

Schottky signal d iodes 

Schottky TIL 

High-frequency bipolar transistors 

JFETs 

Linear Microcircuits 

Low-power Schottky TTL 

TIL (least Sensitive) 

1Voltage equivalent for levels: 

6 = 600 to 800 V 

Relative 
Susceptibility 

Levels' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 = 1 00 to 500 V 
2 = 200 to 500 V 
3 = 250 v 

7 = 400 to 1000 V (est.) 
8 = 900 v 

4 = 500 v 
5 = 400 to 600 V 

9 = 1 200 V 

(Voltage discharged from a 100 pF capacitor through a resistance of 1 00 
ohms.) 

components. Servic ing static-sensitive assembl ies 
or components should be performed only at a 
static-free work station  by q ua l if ied service 
personnel .  

4 .  Noth i ng capable of  generating or holding a static 
charge should be al lowed on the work station 
su rface. 

5. Keep the component leads shorted together 
whenever possible. 

6. Pick up components by the body, never by the 
leads. 

7. Do not s l ide the components over any su rface. 

8. Avoid hand l ing  components in areas that have a 
f loor  o r  work-su rface cove r i n g  capab le  of 
generat ing a static charge. 

9. Use a soldering  i ron that is connected to earth 
grou nd. 

1 0. Use only special antistatic vacuum type desoldering  
tools such as  the  Pace model PC1 0. 

MULTI-PIN CONNECTORS 

Pin 1 on multi-pin con nectors is designated with a 
triangle. A triangle, dot or square printed on circuit 
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boards denotes pin 1 .  When a connection is made to a 
circuit board, the orientation of the triang le on the mu lti
pin holder is determi ned by the index (triang le, dot or 
square) printed on the circuit board (see Fig. 4-3) . Some 
multi-pin  connectors are keyed with a plastic p in that 
protrudes through a hole on the circuit board. Proper 
mat ing with the multi-pin connector and the p in (s) on 
the c ircu it board cannot be accomplished unless this p in  
is al igned with the hole on the circuit board. 

Some multi-pin con nectors are equi pped with a locki ng 
mechanism to more read ily secure the connector to the 
circuit board. To remove these connectors, grasp the 
connector body and pu l l  perpendicu lar to the circu it 
board. They should not be removed by pul l ing on the 
wire leads; th is causes the lock ing mechanism to clamp 
onto the circuit board pins. 

HOLDER 

E N D·LEAD 
MULTI-PIN 

CONN E CTOR 
I ND E X  

E N D- L EAD 
MULTI-PIN 

CON N E CTOR 

• �� MULTI-PIN 
CONN ECTOR 

I N D E X  C1 986-68 

Figure 4-3. Orientation of multi-pin connectors. 

TROUBLESHOOTING EQUI PMENT 

The fol lowing equipment is useful for troubleshooting 
the 7904A Osci l loscope mai nframe: 

1 .  Transistor Tester 

Description: Dynamic-type tester. 

Purpose: Test semiconductors. 



Recommended type: TEKTRON I X  577/1 77 Cu rve 
Tracer, TEKTRONIX 576 Curve Tracer, 7CT1 N 
Cu rve Tracer plug-in un it and a 7000-series 
osc i l loscope system, or a 5CT1 N Curve Tracer plug
i n  unit  and a 5000-series osc i l loscope system. 

2. Dig ital Mu ltimeter 

Description: 1 0  megohm input i m pedance and 0 to 1 
k i lovolt range, ac and de; ohmmeter accuracy, 
with i n  0. 1 %. Test probes must be insulated to 
prevent accidental short ing.  

Purpose: Check voltages and resistances. 

Recommended type: TEKTRON I X  DM 501 A  Dig ital 
Mult imeter (req u i res TM 500 power module) .  

3. Test Osci l loscope 

Description: Freq uency response, de to 1 00 
megahertz m i n i mum;  deflection factor. 5 mi l l ivolts 
to 5 vo lts/d iv is ion and 1 m i l l iampere to 1 
ampere/d ivision. A 1 0X, 1 Q-megohm voltage probe 
should be used to reduce c i rcuit load ing for voltage 
measurements. For cu rrent waveforms, use a 
Tektron i x  P6021 Cu rrent Probe with pass ive 
termination, or the equ ivalent. 

Purpose: Check operat ing waveforms. 

Recommended type: Refer to the Tekt ron ix  
Products catalog for  app l i cable osci l loscope 
system. 

4. Variable Autotransformer 

Description: Output variable from 0 to 1 40 volts, 1 0  
amperes m in imum rat ing.  Must have th ree-wi re 
power cord, plug, and receptacle. 

P u rpose :  V a ry i n p u t  l i n e  v o l t a g e  w h e n  
troubleshooting i n  the power-supply un it. 

Recommended type: General Rad io W1 OMT3W 
Variac Autotransformer. 

5. Isolation Transformer 

Description: 1 : 1 turns ratio, 500 volt-amperes 
m in imum rat ing,  50-60 cycle. Must have three-wi re 
power cord, plug, and receptacle with g round 
connection carried through  from input to output. 

Purpose: To isolate 7904A from l ine potential when 
troubleshoot ing power supply. 

Recommended type: Stancor #P6298 (for 1 1 5-volt 
l i ne only) modified to i nclude th ree-wire power 
cord, p lug,  and receptacle. 
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TROUBLESHOOTI NG TECHNIQUES 

This troubleshooting p rocedu re is arranged to check the 
s im ple trouble poss ib i l it ies before proceed ing w ith 
extensive troubleshooting. The fi rst few checks ensure 
proper connection. operation. and adjustment. If the 
t rouble is not located by these checks, the remain ing 
steps aid in locating the defective component. When the 
defective component is located, replace it fol lowing the 
rep l acement  p roced u res g i ven u n d e r  Co rrect ive 
Maintenance. 

1. CHECK CONTROL SETTINGS 

I ncorrect control sett ings can ind icate a trouble that 
does not exist. If there is any q uestion about the correct 
function or operation of any control on the 7904A. refer 
to Section 2, Operating I nstruct ions. 

2. CHECK ASSOCIATED EQUIPMENT 

Before proceed i ng with troubleshoot ing,  check that the 
equipment used with this instrument is  operat i ng 
correctly. Also, check that the input s ignals are properly 
connected and that the interconnecti ng cables are not 
defective. Check the l i ne-voltage source. 

3. VISUAL CHECK 

Visual ly check that portion of the i nstrument i n  which 
the trouble is  located. Many troubles can be found by 
vis i ble ind icat ions, such as u nsoldered con nections. 
loose cable connections, broken w i res, damaged c i rcuit  
boards, and damaged components. 

4. CHECK INSTRUMENT ADJUSTMENT 

Check the electrical adjustment of this instrument, o r  of 
the affected c i rcuit if  the trouble appears in one c i rcu it. 
The apparent t roub le  may on ly  be a resu l t  of 
maladjustment. Complete adjustment i nstruct ions are 
g iven in  Sect ion 5, Checks and Adjustments. 

5. ISOLATE TROUBLE TO A CIRCUIT 

To iso late trouble to a part icu lar c i rcu it ,  note the trouble 
symptom. The symptom often identifies the c i rcuit i n  
which the trouble i s  located. When trouble symptoms 
appear in  more than one c i rcuit ,  check the affected 
c i rcu its by tak ing voltage and waveform measu rements. 
Also check for the correct output sig nals at the front
and  rear-pane l  o u t put  con n ecto rs w i t h  a test 
osc i l loscope. I f  the signal is  correct, the c i rcuit is  
working correctly up to that point .  For exam ple, correct 
sawtooth output ind icates that the t ime-base un it and 
sawtooth output portion of the Output Signals c i rcu it is  
operat ing correctly. I f  a malfunction in  the Readout 
System is suspected of causing trouble to appear in the 
Z-Axis Ampli fier, Vertical Ampl if ier, or Horizontal 
Ampl if ier c i rcu its, the trouble can be localized by 
removing the Readout System c i rcuit  board . This board 
can be removed without s ign if icantly affecting the 
operation of other c i rcu its i n  the instrument. 
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I ncorrect operation of al l  circuits often indicates trouble 
in the power supply. Check first for correct voltage of 
the i nd ividual suppl ies. However, a defective component 
elsewhere in  the i nstrument can appear as a power
supply trouble and may also affect the operation of 
other ci rcuits. If i ncorrect operation of the power 
supplies is suspected , refer to Trou bleshooting the 
High-Efficiency Power-Supply Un it g iven later i n  this 
section.  

6. CHECK VOLTAGES AND WAVEFORMS 

Often the defective component can be located by 
checking for the correct voltages or waveforms in the 
circuit. Typical voltages and waveforms are g iven i n  
Section 8 ,  Diag rams and Circuit Board I l l ustrations. 

NOTE 

Voltages and waveforms given in Section 8, 
Diagrams and Circuit Board 1/lustrations, are 
not absolute and may vary slightly between 
7904A Oscilloscope mainframes. To obtain 
operating conditions similar to those used to 
take these readings, see the appropriate 
schematic. 

7. CHECK INDIVIDUAL COMPONENTS 

The following procedures describe methods of checking 
ind ividual components in the 7904A. Components which 
are soldered in  place are best checked by fi rst 
disconnecting one end. This isolates the measurement 
from the effects of surroundi ng c ircu itry. 

I WARNING I 
To avoid electric-shock hazard, always 
disconnect the 7904A from the power source 
before removing or replacing components. 

Fuses 

Access to the 7904A l ine fuse is through the instrument 
rear panel. To check for an open fuse, measure 
continu ity with an ohmmeter. 

Transistors 

A good check of transistor operat ion is actual 
performance under operat ing conditions.  A transistor 
can most effectively be checked by substitut ing a new 
component for it (or one which has been previously 
checked) .  However, be sure that c ircuit conditions are 
not such that a replacement transistor might also be 
damaged. If substitute transistors are not avai lable, use 
a d yn am i c  teste r .  Stat i c-type testers are not  
recommended, since they do not check operation under 
s imulated operat ing conditions. 
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Integrated Circuits 

Integrated circu its can be checked with a voltmeter, test 
osc i l loscope, or by d i rect substitutio n .  A good 
understand ing of the c ircuit operation is essential to 
troubleshooting circu its using integrated circuits. I n  
add ition, operat ing waveforms, logic levels, and other 
operating information for the i ntegrated ciruits are given 
in Section 3, Theory of Operation and Section 8, 
Diagrams and Circuit Board I l lustrations. Use care when 
checking voltages and waveforms around the integrated 
circuits so that adjacent leads are not shorted together. 
A convenient means of cl ipping a test probe to the i n
l ine, m ulti-pin  integrated c ircu its is with an integrated
circuit test c l ip. This device also doubles as an 
integrated-circuit extraction tool. 

Diodes 

A d iode can be checked for an open or shorted 
condit ion by meas u ri n g  the res istance between 
terminals with an ohm meter on a scale having a low 
internal source cu rrent, such as the R x 1 k  scale. The 
resistance should be very h igh in one d i rection and very 
low when the meter leads are reversed. 

When checking diodes, do not use an 
ohmmeter scale that has a high internal 
current, since high currents may damage the 
diodes under test. 

Resistors 

C heck the resistors with an o h m m eter . Resistor 
tolerances are g iven in Section 7, Replaceable Electrical 
Parts. Normally, resistors do not need to be replaced 
u nless the measured value varies widely from the 
specified value. 

Capacitors 

A leaky or shorted capacitor can best be detected by 
checking resistance with an ohm meter on the highest 
scale. Do not exceed the voltage rati ng of the capacitor. 
The resistance read ing should be h igh after in itial 
charge of the capacitor. An open capacitor can best be 
detected with a capacitance meter or by checking 
whether the capacitor passes ac signals. 

8. REPAIR AND ADJUST THE CIRCUIT 

I f  any defective parts are located, follow the replacement 
procedures given under Com ponent Replacement in this 
section . Check the performance of any circuit that has 
been repai red or that has had any electrical components 
replaced. Adjustment of the circuit may be necessary. 



TROUBLESHOOTING THE HIGH
EFFICIENCY POWER-SUPPLY UNIT 

GENERAL 

The fo l lowing information is provided to faci l itate 
troubleshooting the h igh-efficiency power-supply unit .  
I nformat ion contained in  other sections of this manual 
should be used in  conjunction with this procedu re to aid 
in  locat ing a defective component. An understanding of 
the c i rcuit operat ion is val uable i n  locating troub les. See 
Section 3, Theory of Operation , for this information. 
Specificat ions for t he troub leshooti ng equ ip ment 
referred to in this proced ure are g iven earl ier i n  this 
section under Troubleshoot ing Equipment. 

I W A R N I N G  I 
Extreme caution must be used when 
troubleshooting in the power-supply unit due 

to the line voltage and the high-voltage/high
current potentials present in the unit. 

When a fault condition occu rs, which is not of suffic ient 
mag n itude to open the l i n e  fuse, power-sup p ly 
protection c i rcu itry wi l l  cause the inverter to operate in a 
pulse mode. I n  th is mode the inverter w i l l  turn on for a 
short period of t ime, and then turn off for a longer 
period of time. This cycle repeats u nt i l  the malfunction 
is corrected. This pu lse mode causes either a "ticking" 
or a "chirping" sound. Whenever either of these sounds 
is heard, turn off the 7904A and proceed with the 
Pre l imi nary Procedure g iven below. 

PRELIMINARY PROCEDURE 

I WA R N I N G I 
To avoid electric shock, always disconnect 
the instrument from the power source before 
removing or replacing components or plug
in units. 

1 .  Remove al l  p lug-in un its from the mainframe. 

2. Set the CONTROL I LLUMI NATION switch on the 
rear panel to the OFF position, and the GRAT 
I LLUM switch on the front panel to the ful ly
counterclockwise position .  

3 .  Remove the power-supply un it from the mainframe 
fol lowing the procedu re g iven later in this section 
under Component Removal and Replacement. 

4. Connect the power-cord p lug of the 7904A to the 
output of a variable autotransformer which is set for 
1 1 5  volts. Connect the autotransformer to an 
isolat ion t ransformer and p l ug the isolat ion  
transformer into a 1 1 5-volt power source. 
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TABLE 4-2 
Recommended Power Supply 

Troubleshooting Sequence 

Proceed To 
Trouble Procedure Troubleshooting 

Symptom Step: 

7904A inoperative; 1 .  Check l ine fuse. A 
no pulse mode. 

7904A inoperative; 1 .  Check l ine i nput D 
no pulse mode; c ircuit. 
l ine fuse open. 

2. Check LV recti- H 
tier circuit. 

3.  Check inverter G 
circuit. 

7904A inoperative; 1 .  Check inverter G 
no pulse mode; circuit. 
line fuse normal. 

7904A operating in 1 .  Isolate Power 8 
the pulse mode. supply malfunction 

from the main-
frame circuitry. 

2. Check pre- c 
regulated power 
suppl ies. 

3.  Check crt and E 
h igh-voltage 
circuits. 

4. Check inverter F 
control circuit. 

5. Check inverter G 
circu it. 

5. Push the 7904A POWER button in (to turn the 
instrument on) and note the trouble symptoms. 

6. Turn the 7904A off and proceed to the appropriate 
step in the Troubleshooting Procedure as i nd icated 
by the Trouble Symptom column in Table 4-2. 

TROUBLESHOOTING PROCEDURE 

Step A: Check Line Fuse 

To check the l ine fuse, perform the fol lowing procedu re: 

1 .  Check  the l ine fuse ( F1 0) ,  located on the rear panel 
of the power-supply unit  for cont inuity and proper 
rating as g iven in  Section 7, Rep laceable Electrical 
Parts. 

2. If the l ine fuse is open, replace with a new one of 
proper rat ing .  
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Step B: Isolate Power Supply Malfunction from 
the Mainframe Circuitry 

To isolate the malfunction perform the fo l lowing 
procedu re: 

I WARNING I 
Use extreme caution when troubleshooting 
in the power-supply unit, to avoid electric 
shock. Stored de potentials on the A23-
Power Supply Inverter circuit board remain 

long after the instrument is disconnected 
from the power source. Verify that the 
power-cord plug is disconnected and that 
the line storage capacitors (A23C16 and 
A23C17) are completely discharged before 
attempting any repa irs or resistance 
measurements. (A warning-indicator neon 
bulb, located on the A23-lnverter board, 

flashes when this stored voltage exceeds 
about 80 volts. However, simply because the 
neon bulb is not flashing does not mean that 
the capacitors are fully discharged.) 

1 .  Remove the 7904A power-cord plug from the power 
source. 

2. Remove the protective cover from the power-supply 
un it fol lowing the procedu re under Access to 
Components i n  the Power-Supply Un it .  

3. Manually d ischarge the l ine storage capacitors 
using the procedure given later in this section, 
under Access to Components in the Power-Supply 
Un it. 

4. C heck the resistance of the power su ppl ies at the 
test points g iven in Table 4-3. (The Power Supply 
Test points are located on the A28-Horizontal 
Ampl ifier c i rcu it board; see Figure 8-1 .) 

NOTE 

Place the Common lead of the ohmmeter to 
ground when measuring power-supply 
resistance. 

5. If any of the resistance readings are sign ificantly 
lower than that l isted , remove the elect rical 
connections between the mainframe and the power
supply u nit. Disconnect P1 7, P82, P83 on the A22-
Low-Voltage Regu lator board. This isolates the 
c i rcu itry in the mainframe from the power-supply 
unit .  Recheck the resistance. If the readings remain 
low, the malfunction is located with in the mainframe 
circu its. I f  the readings increase to normal or above, 
the malfunction is in the power suppl ies. 

6. Replace a l l  electr ical  con nections that were 
disconnected in part 5. 
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TABLE 4-3 
Typical Power-Supply Resistance 

Typical 
Power Supply Ohmmeter Resistance 

Test Point Scale Reading 

+1 30 v 20 K 7. 1 2  K 

+50 v 20 K 2.65 K 

+ 1 5  v 20 K 0.04 K 

+5 v 2 K  0.004 K 

-5 v 2 K  0.068 K 

-1 5 v 2 K  0.05 K 

-50 v 2 K  0.57 K 

Step C: Check the Pre-Regulated Power 
Supplies 

To check the pre-regulated power suppl ies, perform the 
fol lowing procedu re: 

1 .  Con nect a 1 OX voltage probe from the test 
osci l loscope to resistor R84 on the A 1 2-Control 
Rectifier board. (Refer to "Access to Components in 
the Power Supply" for access to A 1 2  Control 
Rectifier circuit board. Refer to the component 
locator, opposite d iagram 1 4  in Sect ion a
Diag rams and Circu it Board I l lustrations, for the 
location of A 1 2R84. ) Set the test osci l loscope 
vertical deflection factor as necessary for an on
screen display; set the horizontal sweep rate for 2 
mi l l iseconds/d ivision.  

2. Set the variable autotransformer for 1 1 5  volts. 
Connect the 7904A power-cord plug to the variable 
autotransformer; turn on the 7904A. 

3. Compare the waveform on the test osci l loscope to 
those shown in F igure 4-4. I f  the waveform 
resem bles that of Figure 4-4A, proceed to Step E of 
this procedure. If it resembles that of Figure 4-4B, 
proceed with part 4 of this step. 

4. Remove the 1 OX voltage probe from R84. Set the 
test osci l loscope vertical coupl ing to de and the 
horizontal sweep rate to 10 mi l l iseconds/d ivision. 

5. Connect the 1 0X probe to each power supply at the 
Burst Voltage Test Points g iven in Table 4-4. For 
location of the Burst Voltage Test Points refer to the 
component locator for the A 1 2  Control Rectifier 
Ci rcuit Board (located opposite Converter/Rectifier 
schematic diag ram num ber 1 4  in Section a
Diag rams and Circuit Board I l lustrations).  Note the 
po larity, ampl itude, and shape of the waveform 
present at each test point. (Adjust the vertical 
deflect ion factor of the test osc i l loscope as 
necessary to maintain an on-screen d isplay.) 



NOTE 

Look for a power supply where the burst 
voltage is very low in relation to the specified 
supply voltage. 

6. When a low supply voltage is found, d isconnect the 
7904A from the power source and d ischarge the l ine 
storage capac i tors ( F i g .  4-5) f o l l o w i n g  t h e  
procedure given under Access t o  Components in  
the  Pow er-Su pp l y  U n i t .  C h ec k for  s h o rted 
components i n  the suspected power supply; also 
check the fi lter capacitors for leakage. 

TABLE 4-4 
Burst Voltage Test Points 

Pre-Regulated Test Point Located On 
Power Supply A12-Control Rectifier Board 

+108 v TP1 26 

+54 v Pin 4 of P52 

+17  v Pin 6 of P52 

-1 7 v Pin 2 of P52 

+8 v Pin 7 of P50 

-54 v Pin 3 of P52 

+5 V Lights Pin 1 0  of P82 

2 ms 
-I I-

I 
o v ---; I 

"': ___ ..,J, _ _ _ (VA R I ES WIT H 

1 r 1 LOAD) 

-0.9 V  _ _ _ _ u ! I j- 10 ms -J  

o v  ----, 

-0.9 V  
I I 
I I � 1 0 ms -J 

A. 

B. 

C 1 9 8 8-1 1 5  

Figure 4-4. Current sensing waveform at A12R84. 
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Step 0: Check Line Input Circuit 

To check the input circuit, perform the fol lowing 
proced ure: 

1 .  D i s c o n n e c t  t h e  7904A fro m t h e  v a r i a b l e  
autotransformer and d ischarge the l ine storage 
capacitors (Fig .  4-5) fol lowing the procedu re g iven 
under Access to Components in the Power-Su pply 
Un it .  

2. Replace the l ine fuse. 

3. Check diode bridge CR1 5 on the A23-Power Supply 
I nverter board and the associated l ine input c i rcuit 
for a shorted components. I f  the c ircuit appears 
normal, connect the power-cord to the variable 
autotransformer. 

4. Attach the test probe from the dig ital multi meter to 
one of the screws used to d ischarge C 1 6  and C 1 7  
(see F ig .  4-5) . Connect the other test lead to 
ground.  Set the variable autotransformer for 20 volts 
and turn the 7904A on.  

1 . 5KCl. 2W Resistor 
( Insulated) 

C2874 205 

Figure 4-5. Location of screws for discharging line storage 
capacitors. 
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5. Check for a de voltage on the d ig ital mu ltimeter of 
approx imately 27 volts. Move the test probe to the 
other capacitor screw. Check for a de voltage which 
is both equal and opposite in polarity from the 
previous voltage. (Th is checks the cond ition of the 
l ine storage capacitors.) 

Step E: Check CRT and High-Voltage Circuit 

To check the crt c i rcu itry, perform the following 
procedure: 

1 .  D isconnect the 7904A from the power sou rce and 
d ischarge the l i ne storage capacitors following the 
procedure g iven under Access to Components in 
the Power-Supply Un it. 

2. Remove multi- lead cable P40 from the A 1 2-Control 
Rectifier board. 

3. Set the variable autotransformer for 1 1 5 volts. 
Connect the 7904A power-cord plug to the variable 
autotransformer; turn the 7904A power on.  

4 .  Check for stable operation (no pulse mode) of the 
power suppl ies .  I f  the power suppl ies operate 
properly, a crt fai lure or malfunction i n  the h igh
voltage c ircuitry is ind icated. 

Step F: Check the Inverter Control Circuit 

To check the inverter control circuit, perform the 
fol lowing  procedu re: 

1 .  Disconnect the 7904A from the power source and 
discharge the l i ne  storage capacitors fol lowing the 
procedure g iven under Access to Components in 
the Power-Supply Un it (see Fig.  4-5) . 

2. Remove 054 from the A 1 2-Control Rectifier board. 

3. Connect the 7904A power-cord plug to the variable 
autotransformer. Turn the 7904A on and apply 1 1 5  
volts from the variable autotransformer. If the power 
suppl ies stabi l ize, check the inverter control c i rcuit  
for a malfunction.  If the 7904A continues i n  pu lse 
mode, proceed to part 4 of th is step. 

4. Repeat part 1 of th is  step. Then remove 052 from 
the A 1 2-Control Rectifier board. 

5. Set the variable autotransformer to 0 volts. Connect 
the 7904A power-cord p lug to the vari ab le 
autotransformer. Tu rn the 7904A power on.  Whi le  
monitoring  the +1 08 V test point  on the A 1 2-Control 
Rectifier c i rcuit board with a voltmeter, slowly 
increase the output of the variable autotransformer 
unti l  the voltmeter just reads + 1 08 volts. (The 1 08-
volt test point is access i ble through the A1 2R93 Pre 
Reg Adj hole, marked R1 293 on the panel, in the 
bottom of the Power Supply Un it.) 
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NOTE 

If  the variable transformer's output is 
increased past the point where the voltmeter 
just reaches a reading of +108 volts, the 

7904A will switch to pulse mode. 

6. If the power suppl ies stabi l ize, check A1 2U75 and 
the i nverter control c i rcuit  for a malfunction. If the 
7904A continues in the pulse mode, proceed to Step 
G of th is p rocedu re. 

Step G: Check Inverter Circuit 

To check the inverter c i rcuit ,  perform the fol lowing 
procedure: 

1 .  D isconnect the 7904A power-cord p lug from the 
power source and d ischarge the l ine  st!)rage 
capacitors fol lowing the procedure g iven under 
Access to Components in the Power-Supply Un it. 

2. Remove 034, 040, CR34, and CR41 on the A23-
Power Supply I nverter c i rcuit board and check the 
characteristics of each with a curve tracer. I nstall 
the checked or replaced components in the A23-
l nverter board . Replace the l ine fuse, if it  is open. 

3. If the faulty component was not found,  check 043, 
045 and VR45 on the A23-Power Supply Inverter 
c i rcuit  board with a curve tracer. 

NOTE 

A shift in the zener voltage of VR45 can 
cause erratic operation of the inverter circuit. 

4. If the 7904A conti nues i n  the pu lse mode or 
continues to blow l i ne fuses, check the cu rrent 
waveform through T30 on the A23-Power Supply 
Inverter c i rcu it board. To do this, f irst repeat part 1 
of th is step. Then connect a current probe from the 
test osci l loscope to the gray lead that passes 
through toroid transformer T30. Set the test 
osc i l loscope for a vertical deflection factor of about 
1 volt/division and a horizontal sweep rate of 2 
m i l l iseconds/d ivision. Con nect the 7904A power
cord plug to the variable transformer which is set for 
0 volt. Turn the 7904A on and slowly i ncrease the 
variable autotransformer output to about 60 volts. 
Check for a burst waveform on the test osci l loscope 
(si m i lar to that shown i n  Fig.  4-6) . 

NOTE 

The burst waveform indicates that the 
inverter circuit is attempting to start. If no 
burst waveform occurs, proceed to part 6; if 
a burst waveform is obtained, proceed to 
part 5. 
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Figure 4-6. Current waveform of A23T30 showing burst 
operation at line voltage of about 60 volts. 

5. If a burst waveform was obtained in part 4 above, 
check for stable i nverter operation when the l ine 
input voltage is increased to about 85 volts. Figure 
4-7 shows the cu rrent waveform at A23T30 for 
normal inverter operation at a l ine source of 1 1 5  
volts. ( N OTE: The test osci l loscope horizontal 
sweep rate has been changed to about 50 
microseconds/division for Fig. 4-7) . 

6. If no burst waveform occu rred in part 4, repeat part 
1 of this step. Then remove the current probe from 
the 7904A and the test osci l loscope. Connect a 10X 
voltage probe from the test oscil loscope to TP34 on 
the A23-Power Supply I nverter board. (Assuming 
that access to the A23 Power Supply I nverter circuit 
board has previously been gained, remove the l ine 
i nverter shield from the circuit board. TP34 is 
labeled "TANK" on the A23 Power Supply Inverter 
circuit board . )  Set the variable autotransformer for 
20 volts and check for a fi ltered l ine waveform which 
is centered at 0 volt (see Fig. 4-8) . I f  the waveform is 
not centered check 046, CR32, CR40, CR49, and 
CR45 for shorts or leakage. 

Step H: Check LV R ectifier Circuit 

1 .  D isconnect the 7904A power-cord plug from the 
power source and discharge the l ine storage 
capacitors in the power-supply unit, following the 
procedure given under Access to Components in 
the Power-Supply U nit .  I nspect the A 1 2-Control 
Rectifier circuit board and connecting cables for 
shorts and damaged components. 

2. Remove dual diode CR1 51 from the A1 2-Control 
Rectifier board and check with a curve tracer. Re
install tested or replaced parts, making certain that 
the case is not shorted to the heat s ink .  
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C l 988·104 

Figure 4-7. Current waveform at A23T30 for normal Inverter 
operation at line voltage of 1 1 5  volta. 

C l 9 88·1 05  

Figure 4-8. Waveform at IP34 on the A23 Power Supply Inverter 
circuli board with the line-voltage at about 20 volts. 

3. Lift one leg each of CR1 40, C R 1 41 ,  CR142, and 
CR143 on the A 12-Control Rectif ier board and 
check with a curve tracer. Reconnect tested or 
replaced parts. 

4. Lift one leg each of CR130, CR1 31 , CR 1 32, CR 1 33, 
CR1 50, and CR 1 53 on the A1 2-Control Rectifier 
board and check with a curve tracer. Reconnect 
tested or replaced parts. 

5. Check the electrolytic capacitors which fi lter the 
suppl ies, including C1 54 (under the board) for 
shorts. 
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CORRECTIVE MAINTENANCE 
Corrective maintenance consists of component rep lacement and i nstrument repair .  Special techn iques requ i red to 
replace components in the 7904A Osc i l loscope mainframe are g iven here. 

OBTAINING REPLACEMENT PARTS 

Most electrical and mechan ical part replacements for 
the 7904A can be obtained through your Tektronix Field 
Office or representative. However, many of the standard 
electronic components can be obtained local ly i n  less 
time than is requ ired to order them from Tektronix,  I nc .  
Before purchasing or  ordering replacement parts, check  
the  parts l ist for value, tolerance, rat ing,  and description. 

NOTE 

W h e n  s e l e c t i n g  repla c e m e n t  p a r ts ,  
remember that the physical size and shape of  
a component may affect its performance in 

the instrument. All replacement parts should 
be direct replacements unless you know that 
a different component will not adversely 
affect instrument performance. 

SPECIAL PARTS 

Some parts are manufactured or selected by Tektronix, 
I nc .  to sat isfy part i c u l a r  req u i rements ,  o r  are 
manufactured for Tektron ix, I nc. to our specifications. 
Most of the mechan ical parts used in  this instrument 
have been man ufactu red by Tektro n i x, I nc .  To 
determ ine manufacturer of parts, refer to Parts List, 
Cross Index Mfr. Code Number to Manufacturer. 

Also, some electrical parts are selected for a value that 
provides optimum circuit operation. These parts are 
identified by "SEL" next to the value on the schematic 
d iagram. Criteria for these SELectable parts are 
provided in  tables adjacent to the schematic d iagram on 
which the part is located. 

ORDERING PARTS 

When ordering replacement parts from Tektronix, I nc. ,  
include the fol lowing information:  

1 .  Instrument type. 

2. I nstrument serial number. 

3. A description of the part (if electrical, include c i rcuit  
number) . 

4. Tektronix part number. 
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SOLDERI N G  TECHNIQUES 

I WARNING ' 
To a void e le ctric - s h o c k  h azard a n d  
instrument damage, disconnect the 7904A 
from the power source before soldering. 

The rel iabi l i ty and accuracy of th is i nstrument can be 
maintained only if p roper soldering techn iques are used 
when repair ing or replacing parts. 

The desoldering and removal of parts is especial ly 
critical and should be done only with an antistatic 
vacuum solder extractor; fu rther, one approved by a 
Tektronix,  Inc . ,  Service Center. 

Use wire solder with rosin  core, 63% t in,  37% lead . 
Contact your local Tektron ix, I nc. representative or field 
office for approved solders. 

Several c i rcu it boards used in this instrument are 
multi layer. Conductive paths between the top and 
bottom board layers may con nect with one or any 
number of inner layers. Once this i nner conductive path 
is broken (due main ly to poor soldering practices) 
between the layers, the board is unusable and must be 
replaced. Damage can void the warranty. Multi layer 
c i rcu it boards in the 7904A include A6-Main I nterface, 
A 1 2-Control Rectif ier ,  A 1 3-Logic ,  and A 1 4-Tr igger 
Selector. 

Only an experienced maintenance person, 
proficient in the use of vacuum type 
desoldering equipment, should attempt 
repair of any board in this instrument. 

When solder ing on c i rcuit boards or small  wir ing,  use 
only a 1 5-watt, penci l-type soldering i ron.  A h igher 
wattage soldering i ron can cause the etched circuit 
wir ing to separate from the board base material ,  and 
melt the insulation from small  wir ing .  Always keep the 
soldering-i ron t ip properly t inned to ensure the best 
heat transfer to the solder joint .  Apply only enough heat 
to make a good solder joi nt. To protect heat-sensitive 
components, hold the component lead with a pair of 



long-nose pl iers between the component body and the 
solder joint. 

The fol lowing techniq ue should be used to replace a 
component on any of the c i rcuit boards. 

Touch the tip of the vacuum desoldering tool d i rectly to 
the solder to be removed. 

Excessive heat can cause the etched circuit 
wiring to separate from the board base 
material. 

Never al low the solder extractor to remain on the board 
for more than three seconds. Solder wick, spring
actuated or squeeze-bu lb  solder suckers, and heat 
blocks (for mu lt i-pin components) must not be used . 
Damage can void the warranty. 

NOTE 

Some components are difficult to remove 

from the circuit boards due to a bend placed 
in each lead during machine insertion of the 
component. The bent leads held the 
component in position during a flow-solder 

manufacturing process which soldered all 
components at once. To make removal of 
machine inserted components easier, first 
remove the solder from the joint, then 
straighten the leads of the components on 

the back of the circuit board, using a small 
screwdriver or pliers. 

When removing mu lti-pin components, do not heat 
adjacent conductors consecutively (see Fig.  4-9) . Al low 
a moment for the circuit board to cool before 
proceed ing to the next p in .  

Bend the leads of the replacement components to f i t  the 
holes in  the circuit board. Insert the leads into the holes 
in the board, or as original ly positioned. 

3 1 4  3 1 3  
7 1 0  7 1 0  

1 1  6 1 1  6 
1 5  2 4 2 
4 1 3  8 9 
8 9 1 2  5 

1 2  5 1 4  
1 6  

1 6-PIN 1 4-PIN 

C2932 ·4 1 2  

Figure 4-9. Recommended desolderlng sequence. 
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Touch the i ron to the connection and apply enough 
solder to make a f irm solder joint. 

Cut off any excess lead protrud ing through the board. 

C lean the areas around the solder connection with a f lux 
removing solvent. Be careful not to remove the 
i nformation printed on the c ircuit  board. 

COMPONENT REMOVAL AND 
REPLACEMENT 

I WARNING I 
To a void electric-s h o c k  h azard a n d  
instrument damage, always disconnect the. 
instrument from the power source before 
removing or replacing components or plug
in units. 

The exploded-v iew drawings associated with the 
Replaceable Mechan ical Parts l ist ( located at  the rear of 
this manual) may be hel pful in the removal or 
d i sassem bly  of i n d i v i d u a l  com pon ents or s u b
assembl ies. 

DISPLAY UNIT KICKSTAND 

The Display un it of the 7904A Osc i l loscope mainframe is 
equ ip ped with a kickstand to ease access to interior 
components of the instrument (see Fig. 4-1 0) .  To use 
the kickstand feature, d isconnect the power-cord plug 
from the power source. Then remove the s ide and top 
panels as described under Cabinet Panel Removal. 
Remove the two screws on each side of the 7904A which 
connect the two un its. Th is  wi l l  allow the upper portion 
of the frame cou pl ing to be pivoted outward. The two 
un its can now be separated at the front of the 
instrument (the kickstand will hold the un its apart) . To 
assemble the un its, d isengage the kickstand and reverse 
the d isassem bly procedure. 

POWER-SUPPLY UNIT REMOVAL 

The power-supply un it can be sl id out of the rear of the 
7904A to gain better access to the A 1 3-Logic board, 
A 1 4-Tr igger Selector board, or for power-supply 
maintenance and troubleshooti ng.  To remove the 
power-supply un it from the mainframe, f irst remove the 
four  screws which hold the power-supply un it to the rear 
frame of the instrument (see Fig.  4-1 1 ). Sl ide the power
supply un it out of the mai nframe unti l  it can be set down 
on t h e  work  s u rface ( be s u re to g u i d e  the  
intercon necting cables so they do not catch on other 
parts of the i nstrument) .  The power-supply u nit remains 
electrically connected to the rest of the instrument in 
this position, al lowing for trou bleshooting.  If it is 
necessary to operate this instrument with the power-
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ACQUISITION 
UNIT REMOVE 

SCREW 

Figure 4-10. Use of Display Unit kickstand. 

supply unit  removed for a period of t ime, we recommend 
that the power-supply un it be secu red to the instrument 
with spacers between the rear frame and the power
su pply un it. 

Reverse the above procedure when placing the power
supply un i t  into the mai nframe of the instrument; be 
careful not to pinch the i nterconnecting cables when 
replacing the un it. Be sure that all the secur ing screws 
are t ight enough to hold the power-supply unit  properly 
in  place. 

Access to Components In the Power-Supply 
Unit 

WA R N I N G  I 
Disconnect the instrument from the power 
source and allow the line storage capacitors 
to discharge, before removing the power
supply unit co ver. The line storage 
capacitors remain charged with high voltage 
de for several minutes after the line power is 
disconnected unless they are manually 
discharged. A warning-indicator (neon bulb), 
located on the A23-Power Supply Inverter 
board, flashes when this stored voltage 
exceeds about 80 volts. Do not remove the 
power-unit cover while this light is flashing. 

4593-404 

To reach the components located inside the power
supply un it for maintenance or repair, use the following 
procedure: 1 .  Sl ide out the power un i t  as previously descri bed. 
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Figure 4-11 .  Power supply unit securing screws. 

2. Remove the four smal l  screws that secure the cover 
to the rear heatsink .  

3 .  Remove the 9 screws that attach the s ides of the 
cover to the power un it chassis. (Do not remove the 
fou r screws from the bottom of the Power Supply 
Un it . )  

4 .  Disconnect the two coaxial cables (one 4-pin 
con nector) from P40 on the A 1 2-Control Rectifier 
board. 

5. Remove the cover from the power-supply u n it .  

6 .  The power-supply u n it is  now open for  mai ntenance 
or repair.  If the 7904A is to be operated w ith the 
cover removed, f irst recon nect the coaxial cables to 
the A 1 2-Control Rectifier board. 

7. Reverse the order of removal to replace the power
un it cover. 

Before performing maintenance or taking resistance 
measurements in the power-supply un it, manual ly 
d ischarge the l ine storage capacitors (A23C 1 6  and 
A23C1 7) as fol lows: 

1 .  Remove the protective cover from the power-supply 
un it fol lowing the p reced ing procedu re. 

2. Apply a 1 .5-k i lohm,  2-watt, i nsulated resistor across 
the capacitor screws as ind icated in Figu re 4-5. 

CATHODE-RAY TUBE REMOVAL 

Remove the cathode-ray tube (crt) as fol lows: 

Malntenance-7904A 

WARNING I 
The crt may retain a dangerous electrical 
charge. Before removing the crt, the anode 
must be fully discharged by shorting the 
anode lead from the crt to the chassis. Wait 
approximately ten minutes and again firmly 
short this lead to the chassis. Then remove 
the crt. 

Use care when handling a crt. Breakage of 
the crt causes a high-velocity scattering of 
glass fragmen ts (implosion). Protective 
clothing and safety glasses should be worn. 
A void striking the crt on any object which 
might cause it to crack or implode. When 
storing a crt, place it in a protective carton or 
set it face down in a protected location on a 
smooth surface with a soft mat under the 

faceplate. 

1 .  Remove the crt base-pin socket from the rear of the 
crt. 

2. Loosen the two screws located above and below the 
crt base p ins u nt i l  the tension of the springs on 
these screws is released (access to the 2 screws is 
through holes i n  the A20 Hig h-Voltage board) . 
Then, press in upon the screws to be certain that 
the crt clamp ins ide the crt shield is loose. 

3. D i sc o n n e ct t h e  two vert i c a l  d ef l ect i o n-p l ate 
co n n e ctors .  ( T h e  v e rt i c a l  d e f l ect i o n  p l ate 
con nections are from the A1 8 Vertical Ampl ifier 
board by way of t h e  A 3 1 -Vert ica l  F l excon 
connector.)  

4. D iscon nect the two ho rizontal deflect ion-p late 
connectors from the top of the crt . 

5. Disconnect the two vertical termination connectors 
from the crt (located d i rectly in front of the vertical 
deflection plate connectors) .  

6. Remove the plastic and metal masks which cover 
the crt bezel. 

7. Remove the fou r screws securing the crt bezel to 
the front panel. Remove the bezel and disconnect 
the three-p in  camera power connector from the rear 
of the bezel .  

8 .  Remove the plastic faceplate protector, the g raticule 
l ight assembly, and the black crt faceplate mask. 
(The g raticu le  l ig ht assem bly need not be 
unsoldered from its leads. ) 

9. Hold one hand on the crt faceplate and gently push 
forward on the crt base with the other. Slowly pu l l  
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the crt out from the front of the instrument while 
guiding the crt anode lead through the holes i n  the 
crt shield. 

CATHODE-RAY TUBE REPLACEMENT 

Replace the cathode-ray tube (crt) as fol lows:  

1 .  I nsert the crt i nto the shie ld ,  gu id ing the crt  anode 
plug through the holes in the crt shield. Set the crt 
fi rmly against the front-panel cast ing.  

2.  Clean the crt faceplate, plastic faceplate protector, 
and the l ight fi lter with denatu red alcohol. 

3. Place the black crt mask over the faceplate. 
Reconnect the multi-p in  con nector to the crt bezel 
(al ign  the arrow on the connector with the arrow on 
the bezel ) .  

4 .  Hold the faceplate protector i n  position and replace 
the crt bezel, g raticule l ight assembly, l ight fi lter 
frame, and l ight fi lter. Firmly tighten the fou r screws 
making sure that the l ight f i l ter is properly a l igned. 

5. Gently push forward on the crt base to ascertain 
that the crt is as far forward as possible. Then 
t ighten the two screws beside the crt base until the 
springs on the screws are fully compressed. 

6. Place the crt base-p in  socket on the crt base pi ns. 

7. Careful ly reconnect the crt neck-pin  con nectors. 

8. Reconnect the crt anode plug.  

9 .  Replace the plastic crt bezel mask. 

NOTE 

The replacement of the crt will require that 
the instrument be re-adjusted. Refer to 
Section 5, Checks and A djustment. 

CIRCUIT BOARDS 

I f  a c i rcu it board is damaged beyond repair, replace the 
entire board assembly. Part numbers are g iven i n  
Section 7, Replaceable Electrical Parts, for completely 
wired boards. 

Most of the ci rcuit boards in this instrument are 
mounted on the chassis; pin con nectors are used for 
e lectr i ca l  i n terco n n ect ion  w i th  c hassis-m ou n ted 
components and other ci rcuit boards. Several boards 
p lug onto the rear of the A6-Main I nterface board; feed
thru connectors con nect the plug-on boards to the A6-
Main Interface board. 

Chassis-Mounted Boards 

Remove and replace all chassis-mounted c i rcuit boards 
as fol lows: 
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1 .  Disconnect al l  pin connectors attached \o \'t\� 
board, or which connect the board to other parts of 
the i nstr�ment .  

2.  Remove the securing screws. 

3. Remove the chassis-mounted board. 

4. Replace chassis-mounted boards in the reverse 
order of removal. Match the index arrow on the 
multi-pin connectors to the corresponding arrow on 
the board . Correct locat ion of the pin connectors is 
shown on the c i rcuit board i l l ustration in Section 8, 
D iagrams and Circuit Board I l l ustrations. 

Plug-On Boards 

Remove and replace the plug-on boards as fol lows: 

1 .  Remove the power-supply u n it (see Power-Supply 
U n it Removal) as necessary to gain access to the 
boards mounted on the rear of the A6-Main 
I nterface board. 

2. Discon nect any end-l ead coaxial  connectors 
located on the front of the board , or those which 
pass across a portion of the board. 

3. Loosen all of the board's secu ring screws. 

4. Keeping the board paral lel to the A6-Maln I nterface 
board , gently pul l  out on the edges of the board 
unti l  the feed-thru terminals are cleared. 

5. To replace a plug-on circuit board, position the 
board parallel to the A6-Main I nterface board so 
that all feed-thru p ins are properly al ig ned with their 
sockets. 

6. Gently press the c ircuit board against the mounting 
su rface. Be sure that al l  feed-thru pins and sockets 
mate properly. 

7.  U n i f o r m l y  t i g h t e n  t h e  s e c u r i n g  s c r e w s  
(recommended torque: four to six inch-pounds) .  

AS-Mode Switch Circuit Board 

Remove or replace the AS-Mode Switch c i rcuit board as 
fol lows: 

Do not allow solder or solder flux to flow 
under printed circuit board switches. The 
printed circuit board is part of the switch 
contacts, and intermittent switch operation 
can occur if contaminated. 



1 .  Separate the Display U nit from the Acq u is ition U n it 
as previous ly descri bed under  D isp lay U n it 
Kickstand.  

2 .  Remove the VERT TRACE SEPARATION ( B) knob 
and extension shaft from the circuit board . 

3. Disconnect the p in  con nectors and remove the 5 
screws holding the board to the chass is. 

NOTE 

When removing wires from a circuit board, 
always tag the wire and the corresponding 
connection point on the circuit board. 

4. Sl ide the board toward the rear of the i nstrument 
until the front-panel pushbuttons clear the chass is. 

5. Lift the board from the instru ment. 

6. Replace the board by reversing the order of 
removal. Match the index arrow on the p in  
con nectors to  the  correspond ing arrow on the 
board. Correct location of the pin con nectors is 
shown on the circuit  board i l lustration in Section 8, 
Diag rams and Circu it Board I l l ustrations. 

AS-Main Interface Circuit Board 

Remove and replace the A6-Main I nterface c ircu it  board 
as fol lows: 

1 .  Remove the plug-in un its and the power-supply u n it 
(see Power-Supply Un it Removal) .  

2 .  D isconnect a l l  connectors from the A6-Ma in  
Interface board . Note the  location of  the  connectors 
so they can be correctly replaced. 

3. Remove the screws from inside each plug-in 
compartment which hold the plug-in i nterface 
connectors to the chassis (see Fig.  4-1 2) .  

4. Sl ide the M a i n  I nterface board assembly t o  the rear 
of the i nstrument and remove it. 

5.  Replace the A6-Main I nterface c ircu it board in the 
reverse order of removal .  Match the index arrow on 
the p in  connectors to the corresponding arrow on 
the board. Correct location of the p in  connectors is 
shown in the circuit  board i l lustrations i n  Section 8, 
Diag rams and Circuit Board I l l ustrations. 

A7/A8/A9/A1 0/A25/A26-Follower Circuit Boards 

Fol lower c ircuit  boards with four or six i nterface 
contacts are used in the plug-in i nterface connectors to 
provide optimum sig nal con nections between the pl ug
in un its and the 7904A. Each Fol lower board is held in 
place by a spring so that the board can move back and 
forth with in  the interface connector to compensate for 
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length differences between plug-in u n its. I f  a contact on 
a Fol lower board is damaged, the entire board with 
contacts and interconnecting cables is replaced as a 
u n it. 

Remove a Fol lower circuit board as fo l lows: 

1 .  D isconnect the i nstrument from the power source 
and remove any pl ug-in un its . 

2. Remove the power supply un it (see Power Supply 
U n it Removal ) .  

3 .  Remove the metal shields i n  front of the A6-Main 
Interface board . 

4. D isconnect the coax ial leads of the Fol lower board 
from the A 1 6-Vertical Channel Switch board, A29-
Horizontal In terface or A 1 4-Trigger Selector board. 
Note the location of the con nectors so they may be 
correctly replaced . 

5. Us ing long-nose pl iers, d isengage the spring from 
the Follower board (spring is in front of A6-Main 
Interface board ) .  

6 .  Remove the Fol lower board with i nterconnecting 
cables from the rear of the interface connector, 
through the hole in the A6-Main Interface board. 

To replace a Fo llower c i rcu it board, a folded length of 
very th in  sh im stock, as wide as the Fol lower board , is 
req u i red to compress the contacts whi le the board is 
inserted i nto the interface connector. Proceed as 
fo l lows: 

1 .  Hold the Fol lower board between the ends of the 
shim stock with the fold d i rectly in front of the 
contacts. With the shim stock held against the s ides 
of the board , the contacts on the sides of the board 
should be pressed together. 

2. Insert the fo lded end of the sh im stock (with the 
Follower board) i nto the rear of the i nterface 
con nector through the hole in the A6-Main I nterface 
board. When the Follower board contacts are almost 
fu l ly i nserted i nto the connector, hold the board in 
place and remove the sh im stock through the front 
of the interface con nector whi le fu l ly inserting the 
Fol lower board . 

3. Secure the Fol lower board with the spring. 

4. Reconnect the Fol lower board coaxial leads to the 
A 1 6-Vertical Channel Switch or A29-Horizontal 
I nterface board and the A 1 4-Trigger Selector board . 

5. Replace the power supply un it. 

6. Replace the metal sh ields. 
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A 1 1 -Fan Motor Circuit Board (SN 8039999 & Below) 

The exhaust fan and A 1 1 -Fan M otor circuit board are 
removed as a u n it. Remove and replace the Fan 
assembly as fol lows: 

1 .  Remove one screw which holds the A 1 1-Fan Motor 
board to the standoff m ount. 

2. Remove two screws which fasten the fan motor 
assembly to the mounting bracket. 

3. D isconnect the p in  connector from the board. 

4. Remove the Fan assembly from the i nstrument. 

5. To replace the Fan assembly, place the two screws 
through the holes i n  the bracket and secure the fan 
motor assembly. 

6. Replace the pin connector, match ing the i ndex 
arrow with the arrow on the circuit board. 

7. Replace the screw which holds the board to the 
standoff mount. 

A22-Low-Voltage Regulator Circuit Board 

Remove and replace the A22-Low-Voltage Regulator 
c ircu it board as follows: 

1 .  Sl ide the power-supply un it out of the instrument 
(see Power-Supply Un it Removal ) .  

2 .  Disconnect the m ult i-pin connectors from the board 
(two of the mu lti-pin connectors are self-lock ing ;  
see the d iscussion on Mu lti-P in  Connectors i n  th is 
section) . Note the location of the p in  con nectors so 
they may be correctly replaced. 

SCREWS SECURING THE 

PLUG - I N  INTERFACE CONN ECTORS 

TO THE CHASSIS. 

GROUND STRAP 

SECURING SCREWS. 

C23 1 4  32 

Figure 4-12. Location of securing screws for the AB-Maln Interface board. 
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NOTE 

If the A22-Low- Voltage Regulator board is to 
be removed to allow access to other parts of 
the power-supply unit, proceed with steps 3 
and 4 only. If the board is to be removed 
from the instrument, proceed with steps 3 
through 6. 

3. Remove the 2 screws located i n  the access holes 
under the A22-Low-Voltage Regulator board. These 
screws secure the chass is. 

4. Remove the 4 screws secur ing the Low-Voltage 
Regulator chassis to the rear heats ink. Then remove 
the 2 screws securing the Low-Voltage regulator 
chassis to the main power supply chassis (located 
in front of the A22-Low-Voltage Regulator board) . 
Now remove the board and attached chassis. 

5. Remove the mounting hardware secur ing the 
plastic-cased power transistors to the rear heats ink  
(see F ig .  4-1 3) .  Note the  position of  the  lockwashers 
so they can be correctly replaced. 

6. Remove the 5 securing screws and l ift the board 
with attached power transistors from the chassis. 

Maintenance-7904A 

7. To replace the A22-Low-Voltage Regulator board , 
first apply a th in  coat of s i l icone g rease to the back 
(mounting surface) of each power transistor. 

I WARNING I 
Handle silicone grease with care. A void 
getting silicone grease in your eyes. Wash 

hands thoroughly after use. 

8. Place the A22-Low-Voltage Regulator board on the 
chassis. Replace, but do not t ighten, the securing  
screws. 

9. Check that the power transistors are al igned with 
their mounting screws and that the insu lating 
washers are in place between the transistor cases 
and the rear heats ink .  

1 0. Secure the transistors with the mount ing hardware. 
Do not over-tighten the nuts; recommended torque 
is fou r  to six inch-pounds. 

1 1 . Tig hten the screws holding the A22-Low-Voltage 
Reg u lator board to the chassis. 

(PLASTIC-CAS E D  POWE R TRANS ISTORS) 

A2 5 - LOW-VOL TAGE 
REGULATOR BOARD 

CD 
0 
0 

REPLACE MICA 
I N S U LA TORS. 

PLACE POWER TRANSISTOR 
ON M OU NTING STUDS. 

PLACE LOCKWASHERS 
ON MOUNTING STUDS 
WITH T E ETH AWAY 
FROM POWER TRANSISTO R .  

SECU R E  NUT O N  
MOUNTING STUD. 

C231 4-33 

Figure 4-1 3. Correct placement of power transistor and mounting hardware on rear heatsink. 

4-21 



Malntenance-7904A 

1 2. I nstall the chassis on the power-supply un it. 

1 3. Con nect the multi-pin connectors to the board. 
Match the i ndex arrow on the pin connectors to the 
corresponding arrow on the board . Correct location 
of the pin connectors is shown in the ci rcu it board 
i l lustration in Section 8, Diagrams and Circuit  Board 
I l lustrations. 

1 4. Replace the power-supply u n it in the instrument. 

A1 2-Control Rectifier Circuit Board 

An exploded-view drawing of the power-supply unit is 
given in  Sect ion 9, Replaceable Mechan ical Parts, at the 
rear of this manual. To remove the A 1 2-Control Rectifier 
board, use the fol lowing procedure:  

1 .  Sl ide the power-supply unit  out of the instrument 
(see Power-Supply Un it Removal ) .  

2. Remove the protective cover from the power-supply 
un it (see Access to Components i n  the Power 
Supply U nit) . 

3. Remove the A22-Low-Voltage Regulator board with 
attached chassis as previously descr ibed . 

4. Disconnect the multi-pin connectors from the A 1 2-
Control Rectifier board. Note the location of the p i n  
connectors so they can b e  correctly replaced. 

5. Remove the 2 plastic screws wh ich hold the ci rcu it
board shield to the A23-Power-Supply I nverter 
board. 

6. Unsolder the 3 power-transformer leads from the 
A23-Power-Supply Inverter board. Remove the 
excess solder from the board pads with a vacuum
type antistatic desoldering too l .  

7. Remove the 2 screws connect ing the transformer 
mounting chassis to the power-su pply rear heatsink.  

8 .  Remove the 5 securing screws from the A1 2-Control 
Rectifier board . 

9. L ift the  c i rc u i t board a n d  attac h ed power 
transformer from the power-supply un it. 

1 0. To replace the A 1 2  Control Rectifier board, reverse 
the order of removal. Match the index arrow on the 
pin con nectors to the corresponding arrow on the 
board. Correct location of the p in  connectors is  
shown on the circuit board i l lustrations in  Section 
8-Diag rams and Circuit Board I l lustrations. 

A23-Power Supply Inverter Circuit Board 

An exploded-view d rawing of the power-supply un it is  
given i n  Section 9,  Replaceable Mechanical Parts, at  the 
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rear of this manual. Remove and replace the A23-Power 
Supply I nverter board as fol lows : 

I WARNING I 
The power-supply unit has been tested at the 

factory to ensure safe operation. Improper 
repair of this unit can result in hazardous 
potentials on the instrument chassis. Do not 
remove the plate insulator, block insulator, 
or transistor shield from the heatsink. (See 
the exploded-view drawing of the power

supply unit for the location of the 
components.) 

1 .  Sl ide the power-su pply un it out of the instru ment 
(see Power-Supply Un it Removal) .  

2. Remove the p rotective cover from the power-supply 
un it (see Access to Components in  Power-Supply 
Un it) .  

3 .  Remove A1 2-Control Rectifier board using the 
previous procedure. 

4. Remove the 5 securing screws from A23-Power 
Supply I nverter board. 

5. Unsolder the 5 l ine- input leads  from the c ircuit  
board. Remove the excess solder from these c i rcuit 
board pads w i t h  a vac u u m-type ant i -stat i c  
desoldering  tool .  

6 .  Remove the two power transistors by removing the 
secu ring screws and pul l ing the transistors from the 
ceramic heats inks. 

7. Remove the A23-Power Supply I nverter board from 
the power-supply u n it .  

8 .  To replace the A23-Power Supply I nverter board, 
reverse the order of removal. Match the i ndex arrow 
on the p in  con nectors to the corresponding arrow 
on the board. Correct location of the pin connectors 
is shown on the c i rcuit board i l lustration i n  Section 
8, Diag rams and Circu it Board I l lustrations. 

PLUG-IN INTERFACE CONNECTORS 

The i n d iv idual  co ntacts of the p l u g- in  i nterface 
con nectors can be replaced. However, we recommend 
replac ing the entire A6-Main Interface board if a large 
number of the contacts are damaged. An alternative 
solution is to refer the maintenance of the damaged A6-
Main Interface board to you r  local Tektronix Field 
Office. Use the following procedure to remove and 
replace an ind ividual contact of the pl ug-in interface 
connectors: 



NOTE 

The plug-in interface contacts which are 
mounted on the Follower circuit boards 
cannot be replaced. A Follower board with 
con tacts and interconnecting cables is 
replaced as a unit. See Circuit Boards. 

1 .  Remove the A6-Main  I nterface c i rcu it board from 
the i nstrument as previously described. 

2. Snap the white plastic connector cover off the side 
of the damaged plug- in i nterface connector. 

3. Unsolder and remove the damaged contact. 

4. I nstall the replacement contact. Carefu l ly position it 
to fit against the connector body. 

5. Snap the wh ite plastic connector cover back onto 
the plug-in interface connector. Check that the 
replaced contact is al igned with the other contacts. 

6. Replace the A6-Main I nterface board. 

DELAY LINE REMOVAL 

The vertical delay l ine is careful ly matched at the 
factory. Therefore, it is not recommended that repair be 
attempted in the field. Instead, contact you r local 
Tektronix Field Office. 

SEMICONDUCTORS 

Semiconductors should not be replaced u n less actual ly 
defective. I f  removed from the i r  sockets d u ring  routine 
maintenance, return them to their original sockets. 
Unnecessary replacement of semiconductors may affect 
the adjustment of the i nstrument. When semiconductors 
are replaced, check the operat ion of c i rcu its which may 
be affected. 

WA R N I N G  I 
To avoid electric shock hazard, always 
disconnect the 7904A from the power source 
before removing or replacing components. 

Replacement semiconductors should be of the original 
type or a d i rect replacement. The lead configurations of 
semiconductors used in  this i nstrument are shown 
earlier in Figure 4-2. Some p lastic  case transistors have 
lead configurations which do not agree with those 
shown. I f  a replacement trans istor is made by a d ifferent 
m a n u fa c t u r e r  t h a n  t h e  o r i g i n a l ,  c h e c k  t h e  
manufacturer's basing d iagram for correct basing.  A l l  
transistor sockets i n  th is  i nstrument are wired for 
standard basing as used for metal-cased transistors. 
When removing soldered-on transistors, use an anti-
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stat i c  vac u u m  s o l d e r  ext ract o r  {see So lde r i n g  
Techniques i n  th is section) t o  remove the solder from 
the c i rcu it board pads. Transistors which have heat 
radiators or are mounted on the chassis use s i l icone 
g rease to increase heat transfer. Replace the s i l icone 
g rease on both s ides of the insu lat ing washer when 
rep lac ing these t ransistors. 

I WA R N I N G I 
Handle silicone grease with care. A void 
getting the silicone grease in your eyes. 
Wash hands thoroughly after use. 

To replace one of the power t ransistors mounted on the 
heats ink  at the rear of the power-supply u n it, fi rst 
remove the mounting hardware. Then, u nsolder and 
remove the defective transistor. When replacing the 
transistor, be sure to i nstal l  the i nsu lat ing washer 
between the transistor and the heatsi n k  {use s i l icone 
grease as previously descr ibed) . Tighten the mounting 
nut just t ight enough to hold the t ransistor i n  p lace. 
Then solder the replacement transistor to the A22-Low
Voltage Regu lator board. 

An extracting tool should be used to remove the in- l ine 
i ntegrated c i rcu its to prevent damag ing the p ins. This 
tool is ava i lable from Tektronix,  I nc . ;  order Tektronix 
Part 003-061 9-00. If an extracting  tool is  not  avai lable, 
use care to avoid  damaging the p ins. Pull slowly and 
evenly on both ends of the i nteg rated c i rcu it. Try to 
avoid d isengaging one end from the socket before the 
other end. 

Hypcon Connectors 

The hypcon {hybrid-printed connector) is a precision
made connector designed to p rovide low loss electrical 
and/or thermally eff icient connection between the 
printed c i rcu it board and hybrid i nteg rated c i rcu it. An 
exploded view of the Hypcon connector i s  shown i n  
Figure 4-1 4. Care m ust be taken,  when rep lacing the 
hybrid I C's not to touch the elastomer gold-plated 
contacts with your f ingers or to use a cleaner which wi l l  
degrade contact rel iabi l ity. I f  it becomes necessary to 
use a clean ing  solvent near the connector when 
rep lac i n g  adjacent  {w i t h i n  1 /2 " )  c i rc u it board 
components, the Hypcon connector and hybrid I C  
should be removed . 

I M PORTANT: Remove al l  traces of solder f lux or foreign 
material contamination from the c i rc u it board contact 
area before replacing the connector. Contam i nation 
usually takes place d u ring  the solder ing and clean ing 
process. Even when the soldering is done careful ly ,  f lux,  
oi l ,  or other contaminants can be carried under  the 
con nector during the clean ing  operation . When the 
solvent evaporates, nonconductive contaminants may 
remain on or near the contact interfaces. 
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R E G I STRATI ON P I N S  

I 
I 0--. 1 I 

-._ SCR EW/WASH E R  ASSY . (4) 

PLASTIC FRAME 

ELASTOMER CONTACT HOLDER 

CONTACTS 

PC BOA R D  

M ETAL SH E ET 

EXPLODED VI EW OF HYPCON CONN ECTO R 

' \  , '  , · ., , ' 1.,\ \ H EAT S I N K  · \ 1 1 ' 1 \ ' , \1\\\, \\\ 
) \ \ \ 1 I \ 1 , \ \ \ \ ) ) 

( U N MATE D) 

HYBR I D  SU BSTRATE 

\ \  I \ \ PC BOA R D  

(UN MATED) 

FLU SH HYPCON 

STEPPED HYPCON 

Figure 4-14. HYPCON assembly removal and replacement. 
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CD 

DISASSEMBLY AND R EMOVAL 

Note index on circuit board (arrow. triangle. or dot) and HYPCO N plastic frame (pointed 
mounting ear). 

Unscrew and remove the 4 screw/washer assemblies. Where the HYPCON connector 
serves to heatsink the hybrid to the chassis. 2 of the 4 screws are longer. Note the 
location of the yellow tinted screws for proper replacement. 

Lift HYPCON connector from board. 

0 Note index location of hybrid and remove from board with tweezers. 

(D Note index location of elasto;,er contact h older and remove by grasping a corner of 
the contact holder with tweezers and lifting up. Do not touch the gold-plated contacts 

with your fingers. 

R EASSEMBLY AND R E PLACEMENT 

Grasp corner of elastomer contact holder with tweezers and place in  plastic frame slot 

being careful to match the flat contact holder with the flat frame corner. Place a clean 

plastic envelope over finger and press with finger to seat contact holder into the 
frame. The contact holder must be evenly seated on all four sides. 

F lush HYPCON: Match hybrid flat corner with board receptable flat corner and place 
hybrid in receptable. Match pointed mounting ear of HYPCON connector with flat 
corner of receptacle and guide registration pins into the board hold. 

Stepped HYPCON :  Using tweezers. match the hybrid corner index with the elastomer 
contact holder index and insert between the registration pins. Turn the assembly over, 
grasp the hybrid "hat" with the tweezers. and guide the registration pins into the board 
holes. Match the plastic frame pointed mounting ear with the circuit board arrow. 

Insert mounting hardware and apply 2 inch-pounds of torque to secure the connector 

assembly. 

C(231 6·23B) 231 4·38 

Figure 4-14 (coni). HYPCON assembly removal and replacement. 
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The clean ing process (either hand cleaning with a 
solvent or machine cleaning i n  an automatic detergent 
wash) is not recommended for boards contain ing 
Hypcon connectors. 

I f  a component adjacent to a Hypcon connector must be 
replaced, the following steps are recommended: 

1. Remove the hybrid IC and Hypcon con nector (see 
Disassembly and Removal instructions) before any 
soldering or cleaning and store in  a d i rt-free 
covered container. When several hybrids and 
Hypcon connectors are to be removed, keeps parts 
together and replace as sets; do not interchange 
parts. 

2. Hand soldering:  

a. Use smal l diameter solder (0.030inch-0.040inch) .  

b .  Use low wattage soldering irons ( 1 5-20 watts) .  

c .  Use care with solder amount and placement. 

3. Remove solder flux and contact contamination with 
isopropyl alcohol , denatured ethyl alcohol ,  or a 
Freon TF cleaner such as Spray-On #2002. 

4. Flush the hybrid and Hypcon connector mounting 
area with isopropyl alcohol .  Do not scrub with a 
cotton-tipped appl icator, as cotton f ibers wi l l  ad here 
to edges and surfaces of contact areas and cause 
open or intermittent connections. The elastomer 
should be examined under l ight for dust, hair, etc. ,  
before it is re-instal led. I f  the etched c ircuit board 
su rfaces requ ire more clean i ng ,  scrub with a soft 
rubber eraser and blow or vacuum clean whi le 
dusting the surface with a small  clean brush.  

5. I f  the hybrid IC and elastomer contact holder are 
contaminated , clean by f lushing or spraying with 
alcohol and oven dry at 50° C.  Do not scrub with a 
cotton-tipped appl icator or s im i lar device. If the 
contact holder is  excess ively contaminated, replace 
it with a new one. 

Two inch-pounds of torque should be appl ied to the 
mounting screws to secure the Hypcon to the circuit 
board. 

Make sure that the elastomer is properly seated in the 
contact holder before remounting the assembly to 
circuit board. Exercise care when mounting the frame
elastomer contact holder-hybrid IC assem bly to the 
c i rcuit board to prevent misalignment between the 
connector and board. 
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Because of the close tolerances involved, 
special care must be taken to assure correct 
index alignment of each Hypcon part during 
reassembly. Failure to do so can result in a 
cracked hybrid substrate. See Figure 4- 14 for 
index locations. 

If you r i nstrument contains both the f lush and stepped 
type of Hypcon connectors be careful not to m ix  the 
elastomer contact holders dur ing reassem bly. The flush 
Hypcon connectors have green elastomer contact 
holders and the plastic frame is marked FLUSH. The 
stepped Hypcons have neutral-colored e lastomer 
contact holders with a s l ight r idge or step on the contact 
surface; the large frames are marked STEPPED. The 
registration pins on the stepped plastic tram� are 
s l ightly longer than those on the f lush frame. The 
e lastomer contact holder in the smal l  stepped 
connectors is i ndexed d i fferently than the large 
con nectors. Look for a smal l  gold arrow in  one corner of 
the holder instead of a flat corner. Match th is corner 
arrow with the poi nted corner of the plastic frame. G ive 
close attention to this indexing, as it is  easy to insert the 
elastomer contact holder incorrectly. 

Differences also exist between the large flush and large 
stepped Hypcon c ircu it board receptacles. Figure 4-1 4  
shows the cross-sectional differences which must be 
observed when working with an instrument that contains 
both types of Hypcon connectors. 

Damage to the elastomer contact holder can 

result if the connectors are not mated 
properly with the board receptacle. 

When replacing the hybrid, insert it into the 
board opening and then position the Hypcon 
connector in the board registration holes for 
perfect alignment. The outer portion of the 
hypcon frame should be flush with the circuit 
board before the four mounting screws are 
tightened. Avoid touching the hybrid and 
elastomer contact holder with your fingers; 
finger oils can degrade reliability. 

A procedure for removal and replacement is included in  
F igure 4-1 4. 

Hybrid substrate contact num bers 1 and 20 are printed 
on the substrate at the i ndex corner. See Figure 4-2, 
Semiconductor lead configurations. 



INTERCONNECTING PINS 

Two methods of interconnection are used in this 
i nstrument to electrically connect the c i rcu it boards with 
o t h e r  b o a r d s  a n d  c o m p o n e n t s .  W h e n  t h e  
interconnection is made with a coaxial cable, a special 
end- lead connector p lugs i nto a socket on the board. 
Other i nterconnections are made with a p in  soldered 
i nto the board. Two types of mat ing connectors are used 
for these i nterconnect ing p ins. If the mating connector 
is mounted on a p lug-on circuit board, a special socket 
is soldered i nto the board. If the m ating connector is on 
the end of a lead, an end-lead p in  connector is used 
which mates with the intercon nect ing p in .  The fol lowing 
information provides the removal and replacement 
procedure for the various types of i nterconnecting 
methods. 

Coaxial-Type End-Lead Connectors 

Replacement of the coaxial-type end-lead connectors 
req u i res special tools and tech n iques; on ly experienced 
maintenance person nel should attempt to remove or 
replace these connectors. We recommend that the 
damaged cable or wiring harness be replaced as a un it. 
For cable or wiring harness part numbers, see Section 9, 
Replaceable Mechan ical Parts. An alternat ive solution is 
to refer the replacement of the defective connector to 
your local Tektronix Field Office or representative. 
Figure 4-1 5  g ives an exploded view of a coaxial end-lead 
connector assembly. 

Circuit-Board Pins 

A c i rcu it-board p in  replacement kit ( inc luding necessary 
tools, i nstructions, and replacement p ins with attached 
ferru les) is ava i l ab le from Tektron ix ,  I nc .  O rder 
Tektronix Part 040-0542-00. Replacing c ircu it-board 
p ins on m ulti-layer boards is not recommended. (The 
mult i- layer boards i n  this i nstrument are l isted under 
Solder ing Techniques in this sect ion.)  

To replace a damaged pin ,  f i rst d isconnect any pin 
c o n nectors .  T h e n  rem ove t he s o l der  from the  
c o n nect i o n  u s i n g  a n  a n t i -stat i c  v ac u u m - ty pe 
desoldering tool (see Soldering Techn iques).  Remove 
the damaged p in  from the board with a pair of p l iers, 
leaving the ferrule (see Fig.  4-1 6) in the c i rcu it board i f  
possible. I f  the ferrule remains i n  the c ircuit  board, 
remove the spare ferrule from the replacement p in  and 
press the new pin i nto the hole i n  the c ircuit board. If  the 
ferru le is removed with the damaged pin, clean out the 
hole using an anti-static vacu um-type desoldering tool 
and a scribe. Then press the replacement p in ,  with 
attached spare ferrule, into the circu it board . Position 
the replacement pin in the same man ner as the or ig inal .  
Solder the p in  to the both s ides of the c i rcu it board. I f  
the orig i nal p in  was bent at an angle to mate with a 
con nector, careful ly bend the new p in  to the same 
ang le. Replace the p in  connector. 
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�.-----R E CEPTAC L E  

Oj�------ SOC K ET 

R EC E PTAC L E  

H O L E  

SOC K E T  

H O L E  

Cl986- 7 1  

Figure 4-15. Coaxial end-lead connector assembly. 

Circuit-Board Pin Sockets 

The p in  sockets on the circuit boards are soldered to the 
back of the board . To remove or replace one of these 
sockets, f i rst u nsolder the p in  (use an anti-static 
vacuu m-type desoldering  tool to remove excess solder) . 
Then straig hten the tabs on the socket and remove the 
socket from the board . Place the new socket in the 
circuit board hole and press the tabs down against the 
board. Solder the tabs of the socket to the c i rcuit  board; 
be carefu l  not to get solder inside the socket. 

The spring tension of the pin sockets 
ensures a good connection between the 
circuit board and the pin. This spring tension 
can be destroyed by using the pin sockets as 
a connecting point for spring-loaded probe 
tips, alligator clips, etc. 
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R E P LAC E M ENT -
P I N  

SPA R E  
F E R R U LE 

P R O P E R  
P L AC E M ENT O F  
F E R R U L ES I N  
C I R C U I T  BOA R D  

C 1 967 5 

Figure 4-16. Exploded view of circuit-board pin and ferrule. 

Multi-Pin Connectors 

The pin connectors used to connect the wi res to the 
interconnecting pins are clamped to the ends of the 
associated leads. To remove or  replace damaged m ulti
pin connectors, remove the old pin connector from the 
end of the lead and clamp the replacement connector to 
the lead . 

NOTE 

Some multi-pin connectors are equipped 
with a special locking mechanism. These 
connectors cannot be removed by pulling on 
the wire(s). To remove the connectors from 
the pin(s) grasp the plastic holder and pull. 

To remove an individual wire from the holder 
insert a scribe in the hole on the side of the 
holder and slide the extended portion under 
the holder. This will allow the wire to be 
removed from the holder. 

Some of the pin connectors are grouped together and 
mounted in a plastic holder; the overal l  resu lt is that 
these connectors are removed and instal led as a mu lti
pin connector (see Trou bleshooting Aids) . If  the 
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individual end-lead pin connectors are removed from 
the plastic holder, note the order of  the individual wires 
for correct replacement into the holder. 

PUSHBUTTON SWITCHES 

The p u s h b utton switc h es used on  the 7904A 
Osci l loscope mainframe are circuit board mou nted . F irst 
remove the associated c i rcuit board fol lowing the 
procedu re g iven under Circuit Boards in th is section. 
Figure 4-1 7  g ives removal and replacement instructions 
for the pushbutton switch assembl ies mounted on the 
A5-Mode Switch Board . 

Push button switches mounted on the A 1-Front-Panel 
and the A2-Display Control boards are soldered onto 
the circuit boards. Use the soldering methods given 
under Soldering Techniq ues (in this section) to replace 
these switches. 

GRATICULE LIGHT BULBS 

To remove or  replace the g raticule l ight bu lbs, f i rst 
remove the p lastic crt mask, l ight f i lter, and metal l ight  
shie ld .  Pul l  on the white tabs to remove the g raticule 
lamp assembly. Unsolder the base of the damaged bu lb  
assembly from the  A30-Graticu le  Lights board and  pu l l  
the  bu lb  out of  the  circuit board. Reverse the  order of 
removal for replacement. 

POWER TRANSFORMER 

Replace the power transformer only with a d i rect 
replacement Tektronix t ransformer. Remove and replace 
the power transformer as fol lows: 

1. Remove the  A 1 2-Contro l Rectif ier board as 
described under Circuit Boards in this section. 

2. Unsolder the remaining transformer leads from the 
A 1 2-Control Rectifier board. Remove the excess 
solder from the ci rcuit-board pads (see Soldering 
Techn iques) . Note the posit ion of the transformer 
leads so they may be correctly replaced. 

3. Remove two screws securing A 1 2C1 54 and remove 
the metal-cased capacitor from the c i rcuit board. 

4. Remove 4 screws securing the transformer to the 
mounting bracket and remove the transformer. 

5. Place the new transformer in position and solder the 
leads to the A 1 2-Control Rectifier c ircu it-board 
pads. 

6. Attach the transformer to the bracket with 4 screws. 

7. Secure the metal-cased capacitor to the A 1 2-
Contro l  Rectifier board with 2 screws. 
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6-I NC H  STE E L  R U L E  
( O R  EQU I V A L ENT) 

0�)0 
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'-.__ R E A R  

C L I P  
'-..__ C I R CU I T  

BOA R D  

f--------i S r----------, 

G) Make s u re that a l l  swi tch sh afts are in the OUT posit ion to clear the rea r c l i p. 

"- F R ONT 
C L I P  

0 Pl ace t h e  long edge o f  a si x - i nch r u l e  o r  s i m i l a r  t h i n  stra ight edge between t h e  top edge o f  t h e  rear c l i p  

a n d  the switch bod y .  

G) Carefu l l y  p r y  the r e a r  c l i p  back just f a r  enough t o  p u s h  the steel r u l e  d o w n  betwee n t h e  c l i p  a n d  swi tch 

bod y .  

When the switch is removed, the contac ts m a v  drop free and b e  damaged o r  lost. 

Body salts or acids can con taminate the switch con tac ts. Wear co tton gloves to 

preven t touching the con tacts in the switch or on the board with bare hands. 

<I) Pu l l  the rear of the swi tch up,  remove the steel r u l e ,  and p ul l  the switch out of the front c l i p .  

T o  repl ace the switch, f i rst check that  the sl ide contacts a r e  prope r l y  i n sta l led i n  the ca r r i e r. Then,  

pl ace the front of the swi tch i nto the front cl i p  and push the rear of the switch down unti l  the rear c l i p  

catches and h o l d s  t h e  swi tch i n  p l ace. 

C l 9 6 7 - 3  

Figure 4-17. Removal procedure for pushbutton switches mounted on the AS Mode Switch board. 
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8. I nstall the A 1 2-Control Rectif ier i n  the power supply 
un it as descri bed under Circuit Boards i n  this 
section. 

LINE FUSE 

The l ine fuse used in this i nstru ment is located on the 
rear panel of the power-supply un it. Replace the l i ne  
fuse (F1 0) on ly  with one of  proper type and rat ing.  
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NOTE 

The line voltage fuse F1 0 is used for both 1 1 0  
volt and 220 volt operation. No change in the 
fuse is necessary when switching the LINE 
VOL TA G E  SELEC TOR switch between 1 1 0  
volts and 220 volts. 

ADJUSTMENT AFTER REPAIR 

After any electrical component has been replaced, the 
adjustment of that particular c i rcuit should be checked, 
as wel l as the adjustment of any closely related circu its. 
Si nce the low-voltage suppl ies affect al l  c i rcu its, 
adjustment of the entire i nstrument should be checked if 
component replacements have been made in these 
suppl ies or if the power transformer has been replaced . 
See section 5 for a complete adjustment procedure. 



Section 5-7904A 

CHECKS AND ADJUSTMENT 
This sect ion provides procedures for check ing the performance and for adjust ing the 7904A. These proced u res are 
designed to compare the performance of th is i nstru ment with other measurement i nstruments of known accuracy to 
detect, correlate, or e l im inate by adjustment, any variation from the electrical specifications. These procedures also 
verify that the controls function properly. 

This section is d ivided i nto two parts: Part !-Performance Check is provided for those who wish to verify that this 
i nstrument meets the appl icable electrical specifications i n  section 1 without making i nternal adjustments. Part 1 1 -
Adjustment and Performance Check provides a procedure that includes adj ustments and performance checks i n  
add ition t o  verify ing that the controls function properly. The proced ures i n  Part I and Part I I  are written so that the 
ent i re i nstrument or any major c i rcuit o r  part of a c i rcuit can be checked or adj usted. 

Table 5-1 ,  Checks and Adjustment Procedure Electives, l ists the cho ices avai lable and i nstructions for performing  
either complete or partial procedures. Also refer to  page 5-2, Using These Procedu res, for more detai led information .  

TABLE 5-1 
Checks and Adjustment Procedure Electives 

Electives Procedure 

Functional Check Perform Power-Up Sequence in Part 1 1-Adjustment and Performance Check. Then 
proceed sequentially through subsections (A, 8, C, etc.) to end. If a functional check 
only is desired, perform the Operators Checkout Procedure in Section 2. 

Performance Check Only Perform Power-Up Sequence in Part !-Performance Check. Then proceed sequentially 
through subsections (A, 8, C, etc.) to end. 

Complete Check and Adjustment (Part I I- Perform Power-Up Sequence in Part 1 1-Adjustment and Performance Check. Then 
Adjustment and Performance Check) proceed sequentially through subsections (A, 8, C, etc.) to end. 

Partial Part !-Performance Check or Perform Power-Up Sequence for Part !-Performance Check or Part 1 1-Adjustment and 
Part 1 1-Adjustment and Performance Check Performance Check. Perform the Preliminary Control Settings instructions for the desired 
by Subsection (A, 8, C, etc.) subsection. Then proceed sequentially through the procedures in desired subsection. 

Partial Part !-Performance Check or Partial Perform Power-Up Sequence for Part !-Performance Check or Part 1 1-Adjustment and 
Part 1 1-Adjustment and Performance Check Performance Check. Perform the Preliminary Control Settings instructions for subsection 
by Step (A1 , A2, 81 ,  82, etc.) within (A, 8, C, etc.) containing the desired step (A1 , A2, 8 1 ,  82, etc.). Then proceed through the 
Subsection (A, 8, C, etc.) instructions (a, b, c, etc.) in the desired step. 

NOTE 
Although a partial adjustment procedure may be done, we recommended 
that the entire subsection procedure be performed if any adjustments are made. 

USING THESE PROCEDURES 

NOTE 

In these procedures, capita/ letters within the 
body of the text identify front-panel controls, 
indicators and connectors on the 7904A 
(e.g., REA DOUT). Initial capitals identify 
controls, indicators, and connectors (e.g., 
Position) on associated test equipment (used 
in this procedure), and adjustments internal 
to the 7904A (e.g., Vert Gain). 

These proced ures are d ivided i nto subsections by major 
functional c ircu its (e.g. ,  A. Power Supply, B.  Z-Axis And 
Display, etc . ) .  The order i n  which the su bsections and 
proced ures appear is the recommended sequence for a 
complete performance check or adjustment of the 
i nstrument. 

Each step contains the Setup Conditions which, if 
appl icable, include control sett ings for this i nstrument, a 
test setup i l lustration, and test equ i pment control 
sett ings. The Setup Conditions are written so that, if 
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desired, each subsection (A,B ,C,etc.) or step 
(A 1 ,A2, B1 ,B2,etc.) can be performed separately. 

A heading system is provided to readily identify the steps 
(A 1 ,A2,B1 ,B2,etc.) that contain performance check and/or 
adjustment instructions. For example, if CHECK is the first 
word in the title of a step, an electrical specification is 
checked . If ADJUST is the first word in the title, the step 
concerns one or more internal adjustments. And if 
CHECK/ADJUST appears in the title, the step involves 
electrical specification checks and related adjustments. If 
EXAMINE is the first word in the step title, the step 
concerns measurement limits that indicate whether the 
instrument is operating properly; these limits are not to be 
interpreted as electrical specifications. 

The alphabetical instructions under each step (a,b,c ,etc.) 
may contain CHECK, EXAMI NE, ADJUST, or 
INTERACTION as the first word of the instruction. These 
terms are defined as follows: 

1 .  CHECK-indicates the instruction accomplishes an 
electrical specification check. Each electrical 
specification checked is l isted in Table 5-2, 
Performance Check Summary (see Performance 
Check Summary discussion for more information). 

2. EXAMINE-usually precedes an ADJUST 
instruction and indicates that the instruction 
determines whether adjustment is necessary. If no 
ADJUST instruction appears in the same step, the 
EXAM INE instruction concerns measurement limits 
that do not have a related adjustment. Measurement 
limits following the word EXAMINE are not to be 
interpreted as electrical specifications. They are 
provided as indicators of a properly functioning 
instrument and to aid in the adjustment process. 

3. ADJUST -describes which adjustment to make and 

the desired result. We recommend that the 
adjustments not be made if a previous CHECK or 
EXAMINE instruction indicates that no adjustment is  
necessary. 

4. INTERACTION-indicates that the adjustment 
described in the preceding instruction interacts with 
other circuits. The nature of the interaction is 
described and reference is made to the step(s) 
affected . 

PERFORMANCE CHECK SUMMARY 

Table 5-2, Performance Check Summary, l ists the electri
cal specifications that are checked in Part I and Part II of 
this section . Table 5-2 is intended to provide a convenient 
means for locating the procedures in Part I and Part II that 
check and/or adjust the instrument to meet the applicable 
electrical specifications. For example: If the A22 LV Regu
lator board has been repaired or replaced, use Table 5-2 to 
locate the electrical specifications affected by the repai.r or 
replacement. Then, note the title of the procedure in Part I 
or Part II in which those specifications are checked and/or 
adjusted. Use the index provided at the front of Part I and 
Part II to determine the page number of the desired 
procedures. 

AUX. Z-AXIS CHECK 
a.  Install a dual time-base unit into the horizontal 

compartment. 

b. Set the time-base as follows: 
Time/Div 1 ms 
Dly'd Time/Div .1 ms 
Delay Time Mult 5 .0 
Dly'd Trig Level Runs After Delay Time 

c. CHECK-for approximately 1 division of intensified 
trace in the middle of the screen. 

TABLE 5-2 
Performance Check Summary 

Characteristics 

Deflection Factor 

Difference Between 
Vertical Compartments 

Low-Frequency Linearity 

Frequency Response 

With 7A29 Amplifier Unit 

5-2 

Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

VERTICAL SYSTEM 
Compatible with all 7000- E2. Check Vertical Amplifier 
Series plug-in units. Gain. 

1% or less. 

0. 1 div or less compression E3. Check Vertical Low-
or expansion of a center- Frequency Linearity. 
screen 2 div. signal positioned 
anywhere vertically within 
the graticule area. 

Varies with plug-in unit E4. Check Vertical Amplifier 
selected. See 7904A Oscil lo- 500 MHz Gain. 
scope Vertical System 
Specification, Table 1-7. 

--·------

3 dB down at 500 MHz. 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

F3. Check/Adjust Vertical Amplifier 
Gain. 

F4. Check Vertical Low-
Frequency Linearity. 

F8. Check Vertical Amplifier 
500 MHz Gain. 
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Characteristics 

Step Response 

Rise time (10 to 90%) 
with 7A29 Amplifier Unit 

Isolation Between 
Vertical Compartments 
(8 Div Signal) 

LEFT, RIGHT, 
ALT Modes 

Delay Line 

Difference in Signal 
Delay Between Vertical 
Compartments 

Vertical Display Modes 

LEFT 

ALT 

ADD 

CHOP 

RIGHT 

SLAVED ALT 

Checks and Adjustment-7904A 

TABLE 5-2 (CONT) 
Performance Check Summary 

Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

VERTICAL SYSTEM (CONT) 

700 ps or less. Satisfactory performance substantiated by Frequency Response 
check "F8. Check Vertical Amplifier 500 MHz Gain." 

At least 160:1 from de to E5. Check Vertical Channel F9. Check Vertical Channel 
100 MHz and at least 80:1 Isolation. Isolation. 
from 100 MHz to 500 MHz. 

Permits viewing the leading Checked throughout procedure when single pulse is 
edge of triggering signal. displayed on crt. 

1 00 ps or less. Does not normally require customer verification. 
Satisfactory operation is substantiated at the factory. 

Selected by front-panel E6. Check Vertical Display F10. Check Vertical Display 
VERTICAL MODE Switch. Modes. Modes. 

Left Vertical unit displayed. 

Display alternates between 
Left and Right Vertical 
units at rate determined by 
Horizontal plug-in unit(s). 

Display is algebraic sum of 
Left and Right Vertical units. 

Display chops between Left 
and Right Vertical units 
asynchronously to Horizontal 
plug-in unit(s). 

Right Vertical unit displayed. 

Slaved Alt operation ocurrs 
if: (1) VERT MODE switch is 
set to AL T, (2) HORIZ MODE 
switch is set to AL T or CHOP, 
(3) Time-base unit is installed 
in each Horizontal compart-
ment. and (4) Time-base unit 
installed in A HORIZ compart-
ment operates in slaved mode. 

When in slaved alt operation 
the display alternates 
between: (1) the trace pro-
duced by the LEFT VERT unit 
displayed at the sweep rate 
of B time-base unit and 
(2) the trace produced by 
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Characteristics 

Vertical Display Modes (cont) 

SLAVED ALT (cont) 

VERTICAL TRACE 
SEPARATION (B) 

A and B TRIGGER 
SOURCE 

VERT MODE 

LEFT 

5-4 

TABLE 5-2 (CONT) 
Performance Check Summary 

Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

VERTICAL SYSTEM (CONT) 

the RIGHT VERT unit displayed E6. Check Vertical Display 
at the sweep rate of the A Modes. 
time-base unit. 

NOTE 

The VERT TRACE SEP (8) 
control is inoperative in 
slaved alternate mode. 

Positions "B" trace at least E7. Check Vertical Trace 
4 div. above and below "A" Separation (B) Operation. 
trace, when 7904A operates in 
AL T or CHOP horizontal modes. 
See note above concerning 
slaved alternate VERT MODE. 

. TRIGGERING 

Selected by front-panel C3. Check Trigger Selector 
switches. Lights behind the Operation. 
pushbuttons are i l luminated 
to indicate the trigger 
source. 

The trigger source is 
controlled by the Vert 
Display Mode selection. 
The source is shown by the 
i l lumination of the LEFT 
and RIGHT trigger source 
buttons. The source follows 
(is same as) the Vert 
Display with the following 
two exceptions: 

VERT TRIGGER 
MODE SOURCE 

CHOP LEFT 

RIGHT for 

SLAVED A TRIG 

ALTERNATE LEFT for 
B TRIG 

See Vertical Display Modes, 
under VERTICAL SYSTEM in  
this table, for slaved 
alternate operation. 

Trigger source: LEFT vertical 
unit. LEFT trigger source 
button i l luminated. 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

F10. Check Vertical Display 
Modes. 

F1 1 .  Check Vertical Trace 
Separation (B) Operation. 

D5. Check Trigger Selector 
Operation. 



Characteristics 

A and B TRIGGER 
SOURCE (cent) 

RIGHT 

Deflection Factor 

Gain Differences 
Between Horizontal 
Compartments 

DC Linearity 

Fastest Calibrated 
Sweep Rate 

Horizontal Display Modes 

Phase Shift Between 
Vertical and Horizontal 
Systems 

With Option 2 

Wave Shape 

Polarity 

Output Voltage 

Into 2:100 kO 

Into 50 0 

Checks and Adjustment-7904A 

TABLE 5-2 (CONT) 
Performance Check Summary 

Perfonnance 
Requirements 

Part I 
Performance Check 

Procedure Title 

TR IGGERING (CONT) 

Trigger source: RIGHT vertical 
unit. RIGHT trigger source 
button i l luminated. 

C3. Check Trigger Selector 
Operation. 

HORIZONTAL SYSTEM 

Part II  
Adjustment and 

Performance Check 
Procedure Title 

D5. Check Trigger Selector 
Operation. 

Compatible with all 7()()0- Does not normally require customer verification. 
Series plug-in units. (See Satisfactory operation is substantiated when checked 
Plug-In I ncompatibilities in with the Signal Standardizer Calibration Fixture. 
Table 1-6.) 

1% or less. D2. Check Horizontal Gain E4. Check/Adjust Horizontal 
And Low-Frequency Linearity. Gain and Low Frequency 

Linearity. 

0.05 division or less error 
at each graticule line after 
adjusting for no error at the 
second and tenth graticule 
lines. 

500 ps/division. D3. Check High-Frequency E6. Check/Adjsut High-
Timing. Frequency Timing. 

A: A horizontal unit only. Checked in the Operators Checkout Procedure in Section 2. 
AL T: Dual-sweep, alternates 
between horizontal units. 
CHOP: Dual-sweep, chops 
between horizontal units. 
B: B horizontal unit only. 

2° or less from de to D4. Check X-Y Delay E8. Check/Adjust X-Y Delay 
at least 35 kHz. Compensation. Comnpensation. 

2° or less from de to 
1 MHz. 

CALI B RATOR 

Square wave. 84. Check Calibrator Rise C4. Check Calibrator Rise 
Time, Fall Time, and Duty Time, Fall Time, and Duty 
Cycle. Cycle. 

Positive-going with base 82. Check Calibrator Output C2. Check/Adjust Calibrator 
line at 0 Volt. Voltage. Output Voltage. 

(Selected by front-panel 
CALIBRATOR switch.) 

40 mV, 0.4 V, 4 V. 

4 mV, 40 mV, 0.4 V. 
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Characteristics 

Output Current 

Amplitude Accuracy 
(P-P Voltage) 

Repetition Rate 

Duty Cycle 

Rise Time and Fall Time 

+ SAWTOOTH 

Source 

Polarity 

Output Voltage 

Rate of Rise 

Into 50 0 

Into 1 MO 

+ GATE 

Source 

Polarity 
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TABLE 5-2 (CONT) 
Performance Check Summary 

Pertonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

Part I I  
Adjustment and 

Perfonnance Check 
Procedure Title 

CALIBRATOR (CONT) 

40 rnA available through Does not normally require customer verification. 
CALIBRATOR output with Satisfactory operation substantiated at factory. 
optional bnc-to-current-loop 
adapter. CALIBRATOR switch 
must be set to 4 V for 
calibrated output. 

Within 1%. B2. Check Calibrator Output C2. Check/Adjust Calibrator 
Voltage. Output Voltage. 

1 kHz within 0.25%. B3. Check Calibrator 1 kHz C3. Check/Adjust Calibrator 
Repetition Rate. 1 kHz Repetition Rate. 

49.8% to 50.2% B4. Check Calibrator Rise C4. Check Calibrator Rise 
Time, Fall Time, and Duty Time, Fall Time, and Duty 
Cycle. Cycle. 

500 ns or less into 100 pF 
or less. 

SIGNAL OUTPUTS 

Selected by front-panel switch. B5. Check A and B Sawtooth C5. Check A and B Sawtooth 
A: A HORIZ time-base unit. Output Signals. Output Signals. 
B: B HORIZ time-base unit. 

Positive-going with baseline 
at 0 V, within 1 V into 1 MO. 

50 mV /unit of time selected Does not normally require customer verification. 
by time-base unit time/div Satisfactory operation substantiated at factory. 
switch, within 1 5%. 1 00  ns/div 
maximum sweep rate. 

1 V/unit of time selected B5. Check A and 8 Sawtooth C5. Check A and 8 Sawtooth 

by time-base unit time/div Output Signals. Output Signals. 
switch, within 10%. 1 JlS/div 
maximum sweep rate. 

Selected by front-panel switch. B6. Check A and 8 Gate C6. Check A and B Gate 
A: A Gate, derived from Output Signals. Output Signals. 
A HORIZ time-base unit 
main gate. 
B: B Gate, derived from 
8 HORIZ time-base unit 
main gate. 

Positive-going with baseline 
at 0 V, within 1 .0 V into 
1 MO. 



Characteristics 

+ GATE (Cont) 

Output Voltage 

Into 50 0 

Into 1 MO 

Rise Time into 50 0 

Fall Time into 50 0 

SIG OUT 

Source 

Output Voltage 

Into 50 0 

Into 1 MO 

Bandwidth into 50 0 

DC Centering 

Readout Modes 

Free-Run (Not Labeled 
on Front-Panel) 

PULSED 

Pulsed Source 

Checks and Adjustment-7904A 

TABLE 5-2 (CONT) 
Performance Check Summary 

Performance 
Requirements 

Part I 
Performance Check 

Procedure Title 

Part II 
Adjustment and 

Performance Check 
Procedure Title 

SIGNAL O UTPUTS (CONT) 

0.5 V within 10%. Does not normally require customer verification. 
Satisfactory operation substantiated at factory. 

10 V within 10% (up to B6. Check A and B Gate C6. Check A and B Gate 
1 JJS/div sweep rate) . Output Signals. Output Signals. 

5 ns or less. Does not normally require customer verification. 
Satisfactory operation substantiated at factory. 

1 5  ns or less. 

Selected by B TRIGGER C3. Check Trigger Selector D5. Check Trigger Selector 
SOURCE switch. Operation. Operation. 

Same as B TRIGGER 
SOURCE. 

25 mV/div of vertical Does not normally require customer verification. 
deflection within 25%. Satisfactory operation substantiated at factory. 

0.5 V/div of vertical 
deflection, within 25% 
(maximum output: ±2 V). 

Varies with vertical plug-in 
selected. See 7904A Oscil lo-
scope Vertical System 
Specification in Table 1-7. 

0 V within 1 V, into 1 MO. C2. Check Vertical Signal Out D4. Check/Adjust Vertical Signal 
DC Centering. Out DC Centering. 

READOUT DISPLAY 

Internal switch on Readout F2. Check Readout Modes. G5. Check Readout Modes. 
Board must be in Free-Run 
position. 

Continuously displayed 
(READOUT control not in 
PULSED position). 

Single-shot operation. 

Selected by front-panel switches. 
+ GATE: Triggered by the 
trailing edge of the + GATE 
selected by the front-panel 
switch. 
EXT: Controlled through rear-
panel remote control connector. 
MAN: Manual trigger, indepen-
dent of other pulse sources. 
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Characteristics 

Graticule 

Type 

Area 

Standard Instrument 
and Option 78 

Option 4, Option 1 3  

Phosphor 

Standard, Option 4 

Option 78, Option 1 3  

Beam finder 

Geometry 

CRT Characteristics 

Minimum Photographic 
Writing Speed (with-
(out film fogging) 

Standard crt 

Option 4 

Option 1 3  

Option 78 

Exposure Defects 
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TABLE 5-2 (CONT) 
Performance Check Summary 

Performance 
Requirements 

Part I 
Performance Check 

Procedure Title 

Part II 
Adjustment and 

Performance Check 
Procedure Title 

DISPLAY 

Internal, i l luminated with Does not normally require customer verification. 
variable edge lighting. Satisfactory operation substantiated at factory. 

Eight divisions vertical by 
ten divisions horizontal. 
Each division equals one 
centimeter. 

Eight divisions vertical by 
ten divisions horizontal. 
Each division equals 0.5 
centimeter. 

P31 .  

P1 1 .  

Limits display within graticule Checked in the Operators Checkout Procedure in Section 2. 
area when actuated. 

Within 0.1 division; checked A2. Check Geometry. 87. Adjust Trace Alignment 
over entire 8 x 10 division Geometry and Focus. 
graticule area. 

Test Conditions: TEKTRONIX Does not normally require customer verification. 
G-51 camera with lens set at Satisfactory operation is substantiated at the factory. 
f/1 .2; 1 :0.5 Object-to-Image 
Ratio. Polaroid 20,000 ASA 
film. 

Wrttlng 
Phosphor Speed 

P31 �1 .25 cm/ns 

P31 �2 cm/ns 

P1 1 4 cm/ns 

P1 1 2.5 cm/ns 

With Intensity and Graticule 
Il lumination controls fully 
counterclockwise, open the 
camera shutter for 5 minutes. 
Resulting print must be 
completely black. 



Characteristics 

CONTROL ILLUMINATION 

CAMERA POWER 

Bottom Pin 

Center Pin 

Top Pin 

SINGLE SWEEP RESET 

Signal Required 

A SINGLE SWEEP READY 

Output Signal 

B SINGLE SWEEP READY 

Output Signal 

GRATICULEIREADOUT 
SINGLE SHOT 

Checks and Adjustment-7904A 

TABLE 5-2 (CONT) 
Performance Check Summary 

Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

REMOTE CONNECTORS AND SWITCHES 

High, medium, and off. Three- Checked in Operators Checkout Procedure in Section 2. 
position switch located on 
rear panel of power supply. 

Three-contact connector Does not normally require customer verification. 
compatible with Tektronix Satisfactory operation is substantiated at the factory. 
C-50 series cameras. 

Ground. 

Single sweep reset. 

+15  v. 

Bnc input connector on 
rear panel to reset single-
sweep function of time-base 
units installed in A and 
B HORIZ compartments. 

Closure to ground or 
switching from the high 
level (+50 to +10 V; sink 
less than 40 pA) to the 
low level (+0.5 V to -5 V; 
sink less than 12 mA), in 
less than 1 ms, resets the 
sweep. 

Compatible to 15 V open 
collector TTL source. 

Bnc connector on rear panel. 
Remote ready indicator for 
A HORIZ time-base unit. 

Open when not ready. +5 V 
at 47 n source impedance 
when ready. Output will 
light a No. 49 bulb. 

Bnc connector on rear panel. 
Remote ready indicator for 
B HORIZ time-base unit. 

Open when not ready. +5 V 
at 47 n source impedance 
when ready. Output will 
light a No. 49 bulb. 

Bnc connector on rear panel. 
Switching to the low level 
(+1 V to -5 V; sink less 

than 2 mA) from the high 
level (+10 V to +15 V; sink 
less than 0.3 rnA), in less 
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Characteristics 

TABLE 5-2 (CONT) 
Performance Check Summary 

Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

REMOTE CONNECTORS AND SWITCHES (CONT) 

GRATICULEIAEADOUT than 1 JJS, triggers the Does not normally require customer verification. 
SINGLE SHOT (cont) Readout to display one Satisfactory operation is substantiated at the factory. 

complete readout frame and 
il luminates the graticule 
for approximately 0.5 s. 
Compatible to 15 V open 
col lector TTL source. 

Probe Power Two probe power connectors 
on rear panel. 

Pin 1 +5 V de. 

Pin 2 Chassis ground. 

Pin 3 -15 V de. 

Pin 4 +15  V de. 

Z-AXIS INPUT (External) Bnc connector on rear panel. 

Polarity and Sensitivity Positive 2 V provides 
complete blanking from 
maximum intensity condition. 
Negative 2 V provides 
complete unblanking from 
minimum intensity condition. 

Low Frequency Limit De. 

Input Resistance Approximately 470 0. 

Input Capacitance Less than 50 pF. 

Open Circuit Voltage Approximately 0 V. 

Maximum Input Voltage 1 5  V (de plus peak ac). 

Maximum Repetition Rate 1 MHZ. 

LINE VOLTAGE SELECTOR Selects 1 15 V or 230 V range. 

POWER SOURCE 

VOLTAGE RANGE (AC, RMS) Selected by rear-panel LINE Does not normally require customer verification. 
VOLTAGE SELECTOR switch. Satisfactory operation is substantiated at the factory. 

1 15 V Rated From 90 V to 1 32 V. 

230 V Rated From 1 80 V to 250 V. 

Line Frequency From 48 Hz to 440 Hz. 

Power Consumption 210 W, nominal. 
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TABLE 5-2 (CONT) 
Performance Check Summary 

Characteristics Perfonnance 
Requirements 

Part I 
Perfonnance Check 

Procedure Title 

Part II 
Adjustment and 

Perfonnance Check 
Procedure Title 

POWER SOURCE (CONT) 

Maximum Current 3.5 A at 60 Hz, 90 V Line. 
1 .8 A at 60 Hz, 180 V Line. 

Fuse 4 A Fast Blow. 

Does not normally require customer verification. 
Satisfactory operation is substantiated at the factory. 

ADJUSTMENT INTERVAL SPECIAL FIXTURES 

To mainta in  i nstrument accu racy, check performance 
every 2000 hours of operation,  or ann ual ly if used 
infrequently. Befo re complete adjustment, thorough ly 
c lean and i nspect th is i nstru ment as outl ined in the 
Maintenance sect ion.  

TEKTRONIX FIELD SERVICE 

Tektronix Field Service Centers and the Factory Service 
Center p rovide i nstrument repai r and adj u stment 
serv ices.  Contact you r Tektron ix  F ie ld  Off ice or 
representative for further information. 

TEST EQUIPMENT REQUIRED 

The test equipment l i sted i n  Table 5-3 i s  req u i red for a 
complete Adjustment and Perfo rmance Check of the 
i nstrument. I f  only a Performance Check is to be 
performed , the items requ i red for Adjustment are not 
req uired and are so ind icated by footnote 1 .  The 
rem a i n i n g  test eq u i p me n t  i s  c o m m o n  to both 
proced ures. 

The specif ications for test equipment, g iven i n  Tab le 5-
3, are the m in imum requ i red to meet the performance 
requ i rements. Detai led operating instructions for test 
equipment are om itted in these procedures. Refer to the 
test equ ipment instruction manual if more information is 
needed. 

Special fixtures are used on ly where they fac i l itate 
i nstru ment adj ustment. These f ixtu res are avai lable from 
Tektronix ,  I nc. Order by part n umber from Tektronix 
F ie ld Offices or representatives. 

TEST EQUI PMENT ALTERNATIVES 

All of the l isted test equ i pment is requ i red to completely 
check and adjust th is i nstrument. However, com plete 
checking or adjusting may not always be necessary or 
desirable. You may be satisfied with checking on ly 
selected characteristics, thereby reducing the amount of 
test equ ipment actually requ i red. 

The checks and adjustment proced ures i n  Part I I  are 
based on the f irst item of equ ipment g iven as an 
example. When other eq u ipment is substituted, control 
settings or setups may need to be altered. I f  the exact 
item of equ ipment g iven as an example in Table 5-3 is 
not avai lable, fi rst check the M in imum Specifications 
column carefu l ly to see if any other equ ipment m ight 
suffice. Then check the Pu rpose co lumn to see where 
th is item is used.  I f  used for a performance check or 
adjustment that is  of l ittle or no importance for you r 
measurement requ i rements, the i tem and correspond ing 
step (s) can be deleted. 

TABLE 5-3 
Test Equipment 

Description Minimum 
Purpose Examples of Applicable 

Specifications Test Equipment 

1 .  Test Oscilloscope Bandwidth. de to 100 MHz; Used throughout Checks and a. TEKTRONIX 7603 Oscilloscope 
(with 1 OX probes) deflection factor, 50 mV Adjustment procedures. with 7A26 Dual Trace Amplifier, 

to 10 V/division at probe 7880 Time Base, and P6063B 
tip; inputs, two 1 MO; Switchable Attenuation Probes. 
capable of inverting one b. TEKTRONIX 2445 150 MHz 
input for operation as Oscilloscope with P6131 Probe. 
differential ampl ifier; sweep c. Refer to Tektronix Products 
rates, 1 ms to 0. 1 ts/division. catalog for compatible equipment. 
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TABLE 5-3 (CONT) 
Test Equipment 

Description 
Minimum Purpose 

Specifications 

2. Amplifier, Dual-Channel Tektronix 7 A-series dual- Used to check and adjust 
channel ampl ifier with readout system. 
1 MO input impedance. 

3. Amplifier Tektronix 7A-series Used throughout procedure 
ampl ifier. to provide vertical input 

to the 7904A under 
adjustment. 

4. Time Base Tektronix 7B-series time Used throughout procedure 
(two needed) base. to provide sweep for 

the 7904A. 

5. Precision DC Voltmeter Range, 0 to 200 V; Check and adjust power 
(DVM), with test leads accuracy, within 0.1%. supply 1.0ltages. 

6. Low-Frequency Frequency, 50 kHz; Check External Z -Axis 
Sine-Wave Generator amplitude, 2 V. Operation. Check/Adjust 

X-Y Delay Compensation. 

7. Medium-Frequency Frequency, 1 00  MHz; output Check Vertical Channel 
Sine-Wave Generator amplitude, variable from Isolation. 

0.5 to 4 volts into 50 n. 

8. High-Frequency Frequency, 250 kHz to Check bandwidth and 
Sine-Wave Generator 1 GHz; reference frequency, vertical channel isolation. 

20 MHz or lower; output 
amplitude, variable from 
0.5 to 4 volts into 50 0. 

9. Plug-In Extender' For 7QOO-series plug-in Provides access to supply 
unit. voltages without removing 

the 7904A power supply. 

1 0. Signal Standardizer Produces gain-check and Used throughout procedure 
pulse-response waveforms. to standardize 7904A so 

(two needed) that plug-in units can be 
interchanged without 
complete readjustment. 

'Used tor Adjustment only; not used tor Performance Check. 
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Examples of Applicable 
Test Equipment 

a. Any Tektronix dual-channel 
amplifier (may use the one 
from the test oscil loscope). 

a. TEKTRONIX 7A29 Ampl ifier. 
b. TEKTRONIX 7A1 9  Ampl ifier. 

a. TEKTRONIX 7B15 Delaying 
Time Base and 7B10 Time Base. 
b. TEKTRONIX 7B85 Delaying 
Time Base and 7B80 Time Base. 

a. TEKTRONIX DM 501A Digital 
Multimeter with TM �series 
Power Module. 
b. Fluke Model 825A Differential 
DC Voltmeter. 
c. TEKTRONIX 7D13A Digital 
Multimeter and 7QOO-series 
test oscil loscope may be used 
if lower performance is 
acceptable. 

a. TEKTRONIX FG 503 Function 
Generator with TM �series 
Power Module. 
b. General Radio 1310-B 
Oscillator. 

a. TEKTRONIX SG 503 Leveled 
Sine Wave Generator, and 
TM �series Power Module. 

a. TEKTRONIX SG 504 Leveled 
Sine Wave Generator with 
SG 504 Output Head. 
b. Wiltron Model 610C 
Swept Frequency Generator 
with Model 61083C, 10 to 
1220 MHz plug-in unit. 

Rigid Calibration Fixture, 
Tektronix Part 067-0589-00. 

a. Tektronix Calibration 
Fixture 067-0587-02. 
b. Tektronix Calibration 
Fixture 067-0587-01 . 
c. Tektronix 7QOO-series 
plug-in units with suitable 
signal sources may be sub-
stituted if lower performance 
is acceptable. 
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Description 

1 1 .  Time-Mark Generator 

12. Coaxial Cable 

13. Coaxial Cable 
(four needed) 

14. Attenuator 

15. Adapter, BNC T 

16. Screwdriver, Phillips 1 

17. Screwdriver, Slotted1 

18. Tool, Alignment, Nylon 1 

19. Tool, Alignmene 

20. Time-base unit 

TABLE 5-3 (CONT) 
Test Equipment 

Minimum 
Purpose 

Specifications 

Marker frequency, 0.1 s to Check/Adjust Cal ibrator 
1 ns; amplitude, 0.5 V into 1 kHz Repetition Rate, 
50 0; stabi lity, within Check and Adjust Horizontal 
one part in 105. Timing. 

Length, 18  inches; Connect various signals. 
impedance, 50 0; 
connectors, bnc male. 

Length, 42 inches; Connect various signals. 
impedance, 50 0; 
connectors, bnc male. 

Attenuation, 2X; Reduce amplitude of SG 504 
impedance, 50 0; output. 
accuracy, ±2%; 
connectors: bnc male, 1 ;  
bnc female, 1 .  

Connectors: bnc male, 1 ;  Connect one signal t o  two 
bnc female, 2; places. 
impedance, 50 0. 

Length of shaft, 3 i nches; Used to remove power 
tip, #2. supply and rear panel. 

Length of shaft, 3 inches; Adjust various controls. 
width of shaft, 3/32 inches. 

Adjustment end, 5/64-inch Adjust 2-5 ns compensation. 
male hexagon on three-inch 
shaft. 

Length of shaft, 1 inch. Adjust various controls. 

TEKTRONIX dual time-base Used to check Aux Z-axis 

with Aux Z-axis output. circuitry. 

'Used for Adjustment only; not used for Performance Check. 
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Examples of Applicable 
Test Equipment 

a. TEKTRONIX TG 501 Time Mark 
Generator and TM 500-series 
Power Module. 

a. Tektronix Part 01 2-0076-00. 

a. Tektronix Part 012-0057-01 . 

a. Tektronix Part 01 1-0069-02. 

a. Tektronix Part 103-0030-00. 

a. Tektronix Part 003-0684-00. 

a. Tektronix Part 003-0192-00. 

Consists of: 
Handle, Tektronix Part 
003-0307-00, 
and bit, Tektronix Part 
003-031 Q-00. 

a. Tektronix Part 003-000Q-00. 

TEKTRONIX 7B53A or 7892A Time-

Base. 
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Checks and Adjustment-7904A 

PART I-PERFORMANCE CH ECK 
The fol lowing proced ure ( Part !-Performance Check) verifies electrical specifications without removing i nstrument 
covers or making internal adjustments. Al l  tolerances g iven are as specified in  the Specification tables (section 1) in 
this manual. 

Part 1 1 -Adjustment and Performance Check provides the information necessary to: ( 1 )  verify that the instrument 
meets the electrical specifications, (2) verify that a l l  controls function p roperly, and (3) perform al l  internal 
adjustments. 

A separate Operators Checkout Procedure is provided in section 2 for fami l iarization with the instrument and to verify 
that all controls, ind icators and connectors function properly. 

See Table 5-1 ,  Checks and Adjustments Procedure Electives, at the beginn ing of this section, for information on 
perform ing a Partial Part !-Performance Check procedu re. 

I NDEX TO PERFORMANCE 
CHECK PROCEDURE 

A .  Z-AXIS A N D  DISPLAY 
1 .  Z-Axis and D isplay Pre l iminary Setup . . . . .  5-1 5  
2 .  Check Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 5 

B .  CALI BRATOR AN D OUTPUT SI GNALS 
1 .  Cal ibrator and Output Signals 

Pre l im i nary Setup . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 6 
2. Check Cal ibrator Output Voltage . . . . . . . . . .  5-1 6  
3. Check Cal ibrator 1 kHz Repetition 

Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 7 
4. Check Cali brator Rise Time,  Fal l Time, 

and Duty Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 8  
5. Check A and B Sawtooth Output 

Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 9  
6. Check A and 8 Gate Output Signals . . . . .  5-1 9 
7. Check G raticule I l lumination Operation . . . .  5-20 

C. TRIGGER SYSTEM 
1 .  Trigger System Prel im inary Setup . . . . . . . . .  5-21 
2. Check Vertical Signal Out DC 

Centering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-21 
3. Check Trigger Selector Operation . . . . . . . . .  5-22 

D.  HOR IZONTAL SYSTEM 
1 .  Horizontal System Pre l im inary Setup . . . . . .  5-23 
2. Check Horizontal Gain and Low 

Frequency Linearity . . . . . . . . . . . . . . . . . . . . . . .  5-23 
3. Check High-Freq uency T iming . . . . . . . . . . . .  5-24 
4. Check X-Y Delay Compensation . . . . . . . . . . .  5-24 

E. VERTICAL SYSTEM 
1 .  Vert ical System Pre l iminary Setu p . . . . . . . . .  5-26 
2. Check Vertical Ampl ifier Gain . . . . . . . . . . . . .  5-26 
3. Check Vertical Low-Frequency 

Linearity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-27 

5-1 4 

4. Check Vert ical Ampl ifier 500 MHz Gain . . .  5-27 
5. Check Vertical Channel I solation . . . . . . . . . . 5-28 
6. Check Vertical Display Modes . . . . . . . . . . . . . 5-29 
7. Check Vertical Trace Separation (B) 

Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-30 

F. READOUT SYSTEM 
1 .  Readout System Pre l im inary Setup . . . . . . . .  5-31 
2. Check Readout Modes . . . . . . . . . . . . . . . . . . . .  5-31 

PERFORMANCE CHECK 
POWER-UP SEQUENCE 

The performance of  th is instru ment can be checked at 
any ambient temperature from 0° to +50° C un less 
otherwise stated. 

1 .  Check that the 7904A has been set for the p roper 
power source and also that a su itable power cord 
and plug has been attached. Refer to Power Source 
Information in Section 1 -General Information for 
specif ic detai ls .  

2.  Con nect the 7904A to a su itable power source. 

3. Press the POWER button and al low at least 20 
minutes warmup before proceeding.  

To prevent instrument damage, turn off 
7904A POWER before installing or removing 
plug-in units. 



Checks and Adjustment-7904A 
Part !-Performance Check 

A. Z-AXIS AND D ISPLAY 
Equ ipment Requ ired: {Numbers correspond to those l isted in  Table 5-3, Test Equipment.)  

3. Ampl ifier 

4. T ime-Base 

6. Low-Frequency Sine-Wave Generator 

A1. Z-AXIS AND DISPLAY PRELIMINARY 
SETUP 

a. Perfo rm t h e  Performance  Check  Power-U p  
Sequence. 

b. Refer to Section 6, I nstrument Options, and to the 
Change Information at the rear of this manual for 
any modifications which may affect this procedu re. 

c. Set the 7904A controls as fol lows : 

POWER . . . . . . . . . . . . . . . . . . .  On {pushbutton i n) 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
VERT TRACE SEPARATION {8) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Ful ly counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
8 I NTENSITY . . . . . . . . . .  Fully counterclockwise 
8 TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  Midrange 
R EADOUT . . . . . . . . . . . . . . . . . . . OFF (in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
CONTROL ILLUMINATION . . . . . . . . . .  MEDIUM 

{rear panel) 

1 3. Coaxial Cable {two 42-inch requ i red) 

1 5. Adapter, bnc T 

A2. CHECK GEOMETRY 

NOTE 

First perform step A 1, then proceed. 

A2. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Al T 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHOP 
A and B INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M idrange 

D 7904A 

t � 
.. .. .. N • N . Ci :O  • ii =a  • 

il ID r:: � ID 
• .. .  .. 
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Test Equipment Controls: 
LEFT VERT and A HORIZ Signal Standardizers 

Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

RIGHT and B Time Bases 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 JlS/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

4593-410 

a. Set both signal standardizer Position controls to 
superimpose the crosshatch display over the vertical 
and horizontal g raticule center l ines {the intensified 
vertical and horizontal traces should be aligned with the 
vertical and horizontal graticule center l ines) . 

b. Set the front-panel FOCUS and I NTENSITY controls for 
a well-defined display. 

NOTE 

Th e fro n t- p a n e l  TRA C E  R O TA T I O N  
adjustment may need to be set for optimum 
trace-to-graticule alignment. 

c. CHECK-that the vertical and horizontal traces which 
cross at graticule center are al igned with the grat icule 
vertical and horizontal center l ines, within 0.1 division. 

d .  CHECK-the horizontal traces at the  top and bottom of 
the graticule for 0. 1 d ivision or less of bowing or ti lt. 
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Checks and Adjustment-7904A 
Part !-Performance Check 

B.  CALIBRATOR AN D OUTPUT SIGNALS 
Equ ipment Req u i red:  (Numbers correspond t o  those l isted i n  Table 5-3, Test Eq u ipment.) 

1 .  Test Osc i l loscope 

4. Time-Base 

5. Prec ision DC Voltmeter (DVM) 

B1 .  CALIBRATOR AND OUTPUT SIGNALS 
PRELIMINARY SETUP 

a. Pe rfo rm t h e  Pe rfo rmance C h e c k  Powe r- U p  
Sequence. 

b. Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of this manual for 
any modifications which may affect this procedu re. 

c. Set the 7904A controls as fol lows : 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A I NTENSITY . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . .  Fully counterclockwise 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
READOUT INTENSITY . . . . . . .  OFF ( in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
BEAMFINDER . . . . . . . . . . . . . . . . .  Pushbutton out 
CALl BRA TOR . . . . . . . . . . . . . .  4 V pushbutton in 
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1 1 . Ti me-Mark Generator 

1 3. Coaxial Cables (four 42- inch requ i red) 

1 5. Adapter, bnc T 

B2. CHECK CALIBRATOR OUTPUT VOLTAGE 

NOTE 

First perform step 81, then proceed. 

82. SETUP CONDITIONS 

7904A Controls: 
No change in  settings. 

Test Equipment Controls: 
Precision DC Voltmeter (DVM) 

Precision 
DC Voltmeter 

(DVM) 

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 
voltage to be measured. 

4593-411 

a. Set the 4 V and 0. 4 V CAL IBRATOR pushbuttons to 
the pressed-i n  posit ion.  

b .  Connect the prec ision de voltmeter (DVM) to the 
CALI BRATOR output connector. 

c. CHECK-for a DVM read ing  of 0.4008 volt, with in 
the l im its of 0.4004 to 0.401 2 volt. 



83. CHECK CALIBRATOR 1 kHz 
REPETITION RATE 

NOTE 

If the preceding step was not performed, first 
perform step 8 1, then proceed. 

83. SETUP CONDITIONS 

7904A Controls: 
CALIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 V push button in 

D Test 
Oscilloscope 

CALI(BRATOR Coaxial Cable """':::� 1 :..::: � 
--------..... � � Ext�rnal D � Trigge 

7904A � · I nput 

BNC 'T' 

li) Connector Coaxia\ Cable 

Test Equipment Controls: 

Time-Mark 
Generator 

Time-Mark Generator . . . . . . . . . . . . . . . . . . . . .  . . .  1 ms markers 

Test Oscilloscope 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  All 

4593-412 

Checks and Adjustment-7904A 
Part !-Performance Check 

NOTE 

A frequency counter with an accuracy of at 
least 0. 1 %  may be used to check the 
GAL /BRA TOR repetition rate. 

a. Con nect 1 -m i l l isecond t ime-markers to the test 
osc i l loscope external tr igger input and to the 
n o n i n v e rt i n g  v e r t i c a l  c h a n n e l  o f  t h e  test  
osci l loscope (use a bnc  T connector) . Connect the 
7904A CAL I B RATOR output to the invert ing in put of 
the test osci l loscope. 

b. Set the test osci l loscope Triggering Level control 
for a stable t ime-mark display.  

c .  Set the  test osc i l loscope vert ical deflection factors 
to display 2 d ivisions of CAL IBRATOR signal and 1 
d ivision of time-marker s ignal .  

d.  Set the test osci l loscope Vertical Mode to Add. 

e. Set the test osc i l loscope sweep rate to 0.2 
second/d ivision. 

f. C H E CK-t h at t h e  t i m e  req u i red for the 1 -
mi l l isecond t ime marks to drift from the posit ive 
level of the CAL I BRATOR signal to the negative 
level and back to the positive level , is more than 0.4 
second (2 d ivisions) . This t ime can be measured 
d i rectly from the display by observing the number of 
d ivisions that the markers move across the d isplay 
area before it returns to the positive level. 
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Checks and Adjustment-7904A 
Part !-Performance Check 

84. CHECK CALIBRATOR RISE TIME, FALL 
TIME, AND DUTY CYCLE 

/ 

NOTE 

If the preceding step was not performed, first 
perform step B 1, then proceed. 

84. SETUP CONDITIONS 

7904A Controls: 
No change in  settings. 

CAL�RATOR 

/ 7904A D To• 
Oscilloscope 

-

�J 
'-coaxial Cable 

Test Equipment Controls: 
Test Oscil loscope 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  0 .1  tJS/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593·413 

a. Connect the CAL I B RATOR output to the i nvert ing 
vertical i nput of the test osci l loscope. 

b .  Set the test osci l loscope vertical deflection to 
display 4 d ivisions of CALI BRATOR signal .  

c .  Set the test osci l loscope for a stable display, 
t r i g g ered on the pos i t i ve t rans i t ion  of t h e  
CAL IBRATOR signal. 
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d.  CHECK-the displayed waveform for not more than 
5 d iv is ions horizontal ly between the 10% to 90% 
points of the waveform ( rise t ime, 0.5 m icrosecond 
or less) . 

e. Set the test osci l loscope for a stable d isplay 
triggered on the negative t ransition of the waveform. 

f .  CHECK-the displayed waveform for not more than 
5 d ivisions between the 90% and 10% amplitude 
points (fal l  t ime, 0.5 m ic rosecond or less) . 

g. Set the test osc i l loscope t riggering for positive 
s lope and auto mode with ac cou pl ing from the 
i nt e r n a l  s o u r c e  at a s w e e p  rate of  0 . 1 
m i l l isecond/d ivision. Set the triggering controls so 
that the display starts at the 50% point on the rising 
edge of the waveform. 

h. Set the test osci l loscope sweep magn ifier to X10. 
Then, posit ion the display horizontal ly  so the fal l i ng 
edge of the waveform al igns with the center vertical 
g raticule l ine. 

i .  Set the test osci l loscope vertical to invert the 
display. 

NOTE 

The display is triggered on the opposite 
slope, even through the display appears the 
same. 

j .  CHECK-that the  50% point on the  fal l ing edge of 
the waveform now displayed is with in  0.2 d ivisions 
horizontal ly of the center l ine. ( I nd icates duty cycle 
of 50% withi n  0.2%.) 



85. CHECK A AND 8 SAWTOOTH OUTPUT 
SIGNALS 

NOTE 

If the preceding step was not performed, first 
perform step 81, then proceed. 

85. SETUP CONDITIONS 

7904A Controls: 
+SAWTOOTH A or B Switch . . . . . . . . . . . . . . . . . . . . . . .  A 

+SAWTOOTH 
Connector 

D 7904A D ... 
Osc:llloac:ope 

.. . • Ill 
.. 
E ·r j:: 

Coax1al Cable 
Test Equipment Controls: 

Test Oscilloscope 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ms/div 
Vertical Deflection . . . . . • . . . . • . . . • . . . . . . . . . . . . . . .  2 V/div 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel 1 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. t ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto 

4593-41 4  

a. Connect the +SAWTOOTH output connector to the 
test osc i l loscope channel 1 vertical i n put (one
megohm input). 

b.  CHECK-that the slope of the test osc i l loscope 
display r ises 2 volts/horizontal d ivis ion, with i n  1 0% 
( 1 0-volt sawtooth fo r 5 d ivision sweep on test 
oscil loscope screen) and that the sawtooth basel ine 
is with in  one volt of  ground. 

c. Move the t ime base to the 7904A 8 HORIZ 
compartment. 

d. Set the +SAWTOOTH selector switch to the 8 
posit ion. 

e .  CHECK-the test osc i l loscope d isp lay fo r 2 
volts/d ivision of sweep within 1 0% ( 1 0-volt sawtooth 
for 5 d ivision sweep on the 7904A crt screen) and 
that the sawtooth basel ine is with in one volt of 
ground. 

Checks and Adjustment-7904A 
Part !-Performance Check 

86. CHECK A AND 8 GATE OUTPUT 
SIGNALS 

NOTE 

If the preceding step was not performed, first 
perform step 81 ,  then proceed. 

88. SETUP CONDITIONS 

7904A Controls: 
+GATE A or B Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D +GATE D Tul 
7904A Osc:lllosc:ope 

.. . • Ill 
.. 
E 

Co�ial Cabl�� 
Test Equipment Controls: 

Test Oscilloscope 
Vertical Deflection Factor . . . . . • . . . . . . . . . . . . . . . . .  2 V/div 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 ms/div 

Time Base 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 ms/div 

4593-415 

a. CHECK-the test osci l loscope display for a gate 
waveform 5 d ivisions in ampl itude, with in  1 0%, and 
a basel ine at zero volts, with in  one volt. 

b. Move the t i m e-base u n it  to the 8 H O R I Z  
compartment. 

c. Set the +GATE selector switch to the 8 posit ion.  

d .  CHECK-the test osc i l loscope d isplay fo r a gate 
waveform 5 d ivisions in ampl itude, w ith in  1 0%, and 
a basel ine at zero volts, with in  one volt. 
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Part !-Performance Check 

87. CHECK GRATICULE ILLUMINATION 
OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step 8 1, then proceed. 

87. SETUP CONDITIONS 

7904A Controls: 
GRAT ILLUM + GATE or EXT Switch . . . . . . . . . . . . . . . .  +GATE 
+GATE A or B Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

ILl ,�� 
• . .. lD 
.. 
E 
i= 

Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 s/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto. AC, Internal 

4593-416 
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a. CHECK-that rotat ing the G RA T ILLUM control 
throughout its range varies the i l l um ination of the 
graticule.  

b .  Set the G RAT ILLUM control fu l ly clockwise to the 
PULSED detent posit ion.  

c .  Set the A I NTENS ITY control for a visible d isplay.  

d .  CHECK-that g raticule i l l umi nation occu rs only 
after the t ime-base has completed a sweep (adjust 
G RAT I LLUM PRESET, if necessary) .  

e .  Set the G RAT ILLUM +GATE or ' EXT switch to EXT. 

f. CHECK-that pressing the G RAT ILLUM MAN 
pushbutton causes one momentary i l l um ination of 
the graticule . 

g .  Set the GRAT I LLUM control t o  midrange (out of 
the PULSED detent posit ion) . 
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C. TRIGGER SYSTEM 
Equi pment Requ i red: (Numbers correspond to those l isted in Table 5-3, Test Equipment.) 

1 .  Test Osc i l loscope 

2. or 3. Ampl ifier 

4. Ti me-Base (two requ i red) 

C1 . TRIGGER SYSTEM PRELIMINARY 
SETUP 

a. Perfo rm t h e  Pe rfo r m an ce C h e c k  Power- U p  
Seq uence. 

b .  Refer to Section 6, Instrument Options, and the 
Change Information at the rear of this manual for 
any modifications which may affect this procedu re.  

c .  Set the 7904A controls as fol lows : 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENS ITY . . . . . . . . . .  Fully counterclockwise 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
R EADOUT I NTENSITY . . . . . . .  OFF (in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
BEAMFINDER . . . . . . . . . . . . . . . . .  Pushbutton out 

1 0. Signal Standardizer 

1 3. Coaxial Cable 

C2. CHECK VERTICAL SIGNAL OUT DC 
CENTERING 

NOTE 

First perform step C1, then proceed. 

C2. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D �SIG 

7904A 

T 
OUT D T"l 

Oscilloscope 

1/ IL� 
Coaxial Cable 

Test Equipment Controls: 
Test Oscil loscope 

Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gnd or Off 
Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 V/div 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel 1 
Sweep Rate . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 

4593-417 

a. Esta b l i s h  a g r o u n d  refe rence for  t h e  test 
osc i l loscope by posit ion ing  the t race to the 
g raticule center l ine.  Do not change the test 
osc i l loscope Posit ion control after sett ing th is 
g round reference. 

b. Set the test osci l loscope i nput coupl ing switch to 
de. 

c. CHECK-that the de level of the test osci l loscope 
d isplay is with in 1 d ivision of the ground reference 
establ ished in part a. 
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C3. CHECK TRIGGER SELECTOR OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step C 1, then proceed. 

C3. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
A TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . .  VERT MODE 
B TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . .  VERT MODE 

Calib\ 
7904A 

Coaxial 
( � 

� 
.. .. .. 'i !6  • . .. .. .. 5 c � <( Ill 111 111 

Cable ... .. 'ii _ ..,  <ll c • .. E .. E E 
I <( iii j:: j:: 

Test Equipment Controls: 
Signal Standardizer 

Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 kHz 

A Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto. AC. Internal 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X1 
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  Independent 

B Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC. I nternal 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X1 
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Independent 

4593-418 

a. Set the A I NTENS ITY control for a visible display .  
Set the ampl ifier for a 2-d ivision d isp lay i n  the upper 
half of the g raticule area. Use the A t ime-base 
Triggeri ng Level control to trigger the d isplay. 

b. Set the VERTICAL MODE switch to R IGHT. 

c. Set the signal standard izer Amplitude and Position 
controls for a 2 d ivision display i n  the lower half of 
the g raticule area. 

d .  Set the  VERTICAL MODE switch to  ALT. 

e. CHECK-the crt d isp lay for 1 kHz and 10 kHz 
t r i g g e red wavefor m s  (adj u st the t i m e- base 
Triggering Level controls as necessary). 

f. Set the VERTICAL MODE switch to ADD. 

g. CHECK-the crt d isplay for a triggered waveform. 

h .  Set the VERTICAL MODE switch to CHO P. 
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i. CHECK-the crt for a stable d isplay of the 1 kHz 
waveform only. 

j .  Set the A TRIGGER SOURCE switch to LEFT VERT. 

k. CHECK-sequential ly select al l positions of the 
VERTICAL MODE switch and check for a stable 
display of only the 1 kHz waveform. 

I .  Set the A TR IGGER SOURCE switch to R IGHT 
VERT. 

m.  CHECK-sequential ly select all positions of the 
VERTICAL MODE switch and check for a stable 
d isplay of only the 10 kHz waveform.  

n .  Set the VERTICAL MODE switch to  AL T ,  the 
HORIZONTAL MODE switch to B,  and the B 
INTENSITY control for a visible display . 

o. CHECK-the crt d isplay for 1 kHz and 1 0  kHz 
triggered waveforms. 

p. Set the VERTICAL MODE switch to ADD. 

q .  CHECK-crt for a stable d isplay.  

r .  Set the VERTICAL MODE switch to CHO P. 

s. CHECK-crt for a stable display of on ly the 1 kHz 
waveform. 

t .  Set the B TRIGGER SOURCE switch to LEFT VERT. 

u .  CHECK-sequential ly select al l  positions of the 
VERTICAL MODE switch and check for a stable 
d isplay of only the 1 kHz waveform. 

v. Set the B TRIGGER SOURCE switch to R IGHT 
VERT. 

w. CHECK-sequential ly select all positions of the 
VERTICAL MODE switch and check for a stable 
d isplay of only the 10 kHz waveform. 

x .  Set the VERTICAL MODE switch to AL T, the 
HORIZONTAL MODE switch to AL T, and the A and 
B TRIGG ER SOURCE switches to VERT MODE. 

y. CHECK-that the B HORIZ t ime-base is triggered 
on the 1 kHz waveform and the A HORIZ t ime-base 
is tr iggered on the 1 0  kHz waveform (set the t ime 
base Trigger ing Level controls for tr iggered 
sweeps) . 
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D. HORIZONTAL SYSTEM 
Eq uipment Requ i red: (Nu mbers correspond to those l isted i n  Table 5-3, Test Equ ipment.) 

2, 3. Amplifier (two required) 

4. Time Base 

6. Low-Frequency Si ne-Wave Generator 

1 0. Signal Standard izer 

01 .  HORIZONTAL SYSTEM PRELIMINARY 
SETUP 

a. Perfo rm the  Pe rfo rma n ce C h eck  Power- U p  
Sequence. 

b. Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of this manual for 
any modificat ions which may affect this procedu re. 

c. Set the 7904A controls as fol lows :  

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENS ITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENS ITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
READOUT I NTENSITY . . . . . . .  OFF (in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . .  As desired 
CONTROL ILLUM . . . . . . .  MEDIUM (rear panel) 
CALIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . .  0.4 V 

1 1 .  Ti me-Mark Generator 

1 2. Coaxial Cable (1 8-inch) 

1 3. Coaxial Cable (42-inch) 

1 5. Adapter, BNC T 

02. CHECK HORIZONTAL GAIN AND LOW 
FREQUENCY LINEARITY 

NOTE 

First perform step 0 1, then proceed. 

02. SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

D 7904A 

.. t . N • 'ii :S Ill c:: . • ,21 .,  
E <II i i= u; 

Test Equipment Controls: 
Time Base 

Triggering . . . . . . . . . . . . . . . . • . . . . . . . . . .  Auto, AC, External 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 ps/div 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 00 kHz 

4593-419 

a. Align the bright vertical trace on the center vert ical 
g raticule line using  the signal standardizer Position 
control .  

b. CHECK-that the second and tenth vert ical traces 
al ign with the second and tenth grat icule l ines, 
with in  0.08 d ivision . 

c. CHECK-along the horizontal g raticule l i ne for 0.05 
division or less error at each vertical g raticule l ine 
i ntersection.  

d. Move the s ignal  standard izer to the A HORIZ 
compartment and change the HORIZONTAL MODE 
switch to A.  

e. CHECK-that the deflection between the second 
and tenth grat icule l ines is the same as in part c of 
thi-s step, within 0.08 division. 
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03. CHECK HIGH-FREQUENCY TIMING 

NOTE 

If the preceding step was not performed, first 

perform step 0 1, then proceed. 

D3. SETUP CONDITIONS 

7904A Controls: 
POWER Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

D 7904A 

nm�Mark 
Generator 

� .. 7 . 
'i • ID 
E .. 
c( E 

i= 

-= 
Marker Output 

L_ Coaxial Cable 

Test Equipment Controls: 
Time Base 

Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 

Time Mark Generator . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms ,rn����6s 

a. Set the ampl ifier deflection factor for approximately 
two d iv is ions of d isp lay (set the t i me-base 
Triggering Level as necessary for a stable d isplay) .  

b .  Examine the crt d isplay for one t ime-marker per 
d ivision over the center eight d ivisions. 

c. Set the t ime-base u n it front-panel Swp Cal 
adjustment for one t ime-marker per d ivision over 
the center eight d ivisions. 

d .  C H E C K - refer  to t h e  Pe rfo r m a n c e  C h e c k  
procedures i n  the t ime-base unit i nstruction/service 
manual to check h ig h-freq uency t i m i n g  and 
accu racy to 0.5 ns (500 ps is the fastest cal i brated 
sweep rate for the 7904A) .  
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04. CHECK X-Y OELA Y COMPENSATION 

NOTE 

If the preceding step was not performed, first 
perform step 01, then proceed. 

D4. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D 7904A 

Low-Frequency 
Sln�Weve 
Generator 

li � ;;; = 1- . 
a. a. E E � c( 

( .....__ 
Au 

Conn ector � BNC 'T' Con n ector 

c oaxial Cable __.,ff 
Test Equipment Controls: 

Ampl ifier Un its 
Volts/Oiv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 mV 
Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

4593-421 

a. Set the low-frequency sine-wave generator for eight 
divisions of vertical and horizontal deflection at 35 
kHz. Set the Ampl ifier un it controls to match the 
vertical and horizontal deflection. 

b. CHECK-crt d isplay for a Lissajous d isplay with 
separation of 0.28 division or less ( ind icates 2° or 
less phase sh ift; see F igure 5-1 ) .  

c .  Remove the ampl ifier un it from the A HORIZ 
compartment and instal l it  i n  the  B HORIZ 
compartment ( leave signal connected) .  Set the 
HORIZONTAL MODE to B. 

d. Repeat part b of this step. 
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Figure 5-1 .  Typical display when checking X-Y phase 
compensation. 
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E. VERTICAL SYSTEM 
Equipment Requ i red: (Numbers correspond to those l isted i n  Table 5-3, Test Equ i pment.) 

3. Ampl ifier 

4. Time Base (two requ i red) 

7. Med i um-Frequency Sine-Wave Generator 

8. High-Freq uency Sine-Wave Generator 

E1.  VERTICAL SYSTEM PRELIMINARY 
SETUP 

a. Pe rfor m  t h e  Perfo rmance C h ec k  Power- U p  
Sequence. 

b. Refer to Section 6, I nstrument Options,  and the 
Change Information at the rear of this manual for 
any modifications wh ich may affect this procedure. 

c .  Set the  7904A controls as  fol lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
READOUT . . . . . . . . . . . . . . . . . . .  OFF (in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . .  As desired 
BEAMFINDER . . . . . . . . . . . . . . . . .  Pushbutton out 
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1 0. Signal Standard izer 

1 3. Coaxial Cable 

1 4. Attenuator (2X) 

E2. CHECK VERTICAL AMPLIFIER GAIN 

NOTE 

a. 

b. 

c .  

d .  

e. 

First perform step E1, then proceed. 

E2. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D 7904A 

a; 
N .. 

'ii 'IS . • &I CD 
ill i • 

E iii i= 

Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto. AC, External 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

4593-422 

Position the signal standard izer d isplay to al ign the 
bright center trace with the graticule center l ine. 

CHECK-for one trace per graticule division withi n  
0.05 division over the center six graticule d ivisions. 
Note the exact error for comparison i n  part f. 

Remove the signal standardizer from the R IGHT 
VERT compartment and instal l  i t  i n  the LEFT VERT 
compartment. 

Set the VERTICAL MODE switch to LEFT. 

CHECK-for one trace per graticule d ivision with in  
0.05 division of  the  error noted in part b ,  over the 
center 6 graticule d ivisions. 



E3. CHECK VERTICAL LOW-FREQUENCY 
LINEARITY 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

E3. SETUP CONDITIONS 

7904A Controls: 
VERTI CAL MODE . . . . . . . . . . • . . . . • . . . . • . . . . . . . . . . . . .  R I GHT 

ID 7�� 

Test Equipment Controls: 
Time Base 

.. .. .. CD 
.. 
E 
t= 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . • . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

4593-423 

a. Set the sig nal standardizer Amplitude and Pos ition 
controls so the d isplay is exactly two d ivisions i n  
ampl itude i n  the center o f  the graticule area. 

b. CHECK-position the two-d ivision d isplay vertical ly 
and check for not more than 0. 1 d ivision of 
compression or expansion anywhere with i n  the 
grat icule area. 
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E4. CHECK VERTICAL AMPLIFIER 
500 MHz GAIN 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

E4. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  R I GHT 

II� ,. ... 

.. .. .. CD 
.. 
E 
i= 

2X Attenuator and 
SG504 Output Head 

Test Equipment Controls: 
Time Base 

High-Frequency 
Slne-Weve 
Generator 

Sweep Rate . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  0. 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . • . . . . . . .  Auto, AC, External 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Freq Resp 

High- Frequency Sine-Wave Generator 
Reference Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 MHz 

4593-424 

a.  Set the signal standardizer Ampl itude control ful ly 
clockwise. 

b. Set the h igh-frequency s ine-wave generator for a 
1 0-d ivision display at the reference frequency 
{between 6 and 50 megahertz) centered on the 
graticule. (To obta in a 1 0-d ivision d isplay, f i rst 
obtain an eight-d ivision d isplay ,  then vert ically 
posit ion the d isplay one division down and increase 
the output ampl itude of the s ine-wave generator so 
that the top of the d isplay reaches the top of the 
graticule.)  

c .  Set the sig nal standard izer Ampl itude control for a 
six-division display, centered on the grat icule. (The 
CW Leveled ind icator should be l it.) 

d .  Without chang ing  the output ampl itude, increase 
the generato r  freq uency u n t i l  the d isp layed 
ampl itude is reduced to 4.6 d ivisions. If  the CW 
Level ed i n d icator  ext i n g u is hes,  i n crease the  
ampl itude of  the  s ine-wave generator s ignal unt i l  
the l ight just turns on.  
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NOTE 

The signal standardizer CW Leveled light 
must be on and the sine-wave generator 
must be properly connected for a valid 
check. Refer to the signal standardizer and 
h ig h - fre q u e n cy s i n e - w a ve g e n e r a t o r  
manuals. 

e. CHECK-sine-wave generator frequency i s  500 MHz 
or h igher (verifies 500 megahertz gai n ) .  

f .  Move the signal standardizer t o  t h e  LEFT VERT 
compartment ( leave signal connected) and set the 
VERTICAL MODE switch to LEFT. 

g. CHECK-repeat parts d .  through f .  for the LEFT 
VERT compartment. 
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E5. CHECK VERTICAL CHANNEL ISOLATION 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

ES. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R I GHT 

II� ,. ... 

High-Frequency 
Sine-Wave 
Generator 

� :: 1-.. . ;:: ID 
:a .. 
E E 
oC � 

Coaxial Cable 

\ 
Test Equipment Controls: 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto. AC, Internal 

Ampl ifier 
I n put Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

High-Frequency Sine-Wave Generator . . . . . . . . . . . . .  500 MHz 

4593-425 

a. Connect the output of the h igh-frequency s ine-wave 
generator to the amplif ier i n put. 

b .  Set the output of the h igh-frequency sine-wave 
generator and the ampl ifier deflection factor for 
eight d ivisions of deflection at 500 MHz.  

c. Set the VERTICAL MODE switch to LEFT. 

d. CHECK-crt d isp lay ampl itude for 0. 1 d ivision or 
less of the 500 MHz signal (verifies isolation of at 
least 80: 1  at 500 MHz) .  

e .  Move the ampl ifier to the LEFT VERT compartment 
w ithout changing any sett ings. 

f .  Set the VERTICAL MODE switch to R IG HT. 

g. CHECK-crt display ampl itude for 0. 1 d ivision or 
less of the 500 MHz signal (verifies isolation of at 
least 80: 1 at 500 MHz).  Disconnect the h igh
frequency sine-wave generator. 

h. Set the VERTICAL MODE switch to LEFT. 



i .  C o n n ect t h e  m e d i u m - f re q u e n c y  s i ne-wave 
generator to the ampl ifier i n put. 

j. Set the medi u m-frequency sine-wave generator for 
eight d ivisions of deflection at 1 00 megahertz. 

k. Set the VERTICAL MODE switch to R I GHT. 

I .  CHECK-crt display amplitude tor 0.05 d ivision or 
less of 1 00 megahertz signal (verifies 1 00 megahertz 
i solation of at least 1 60: 1 ) .  

m .  Move t h e  am p l i f i e r to  t h e  R I G H T  V E R T  
compartment without chang ing any setti ngs. 

n .  Set the VERTICAL MODE switch to LEFT. 

o. CHECK-crt d isplay ampl itude for 0.05 d ivision or 
less of 1 00 megahertz s ignal (verifies isolation of at 
least 1 60:1 from de to 1 00 megahertz) . 
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E6. CHECK VERTICAL DISPLAY MODES 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

E6. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R IGHT 

D 7904A 

t " N t -. :a  . • 
;;: <: � CD ... . Q. _ ..,  " "' "  E E .. 
<( iii i= 

Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 

Amplifier 
Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 V/div 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Aux In 

4593-426 

a. Posit ion the trace to the upper half of the graticule 
area with the signal standard izer Position control .  

b. Set the VERTICAL MODE switch to LEFT and 
.Posit ion the trace to the lower half  of the graticule 
area with the ampl ifier Position control .  

c .  CHECK-for two traces in  the AL T and CHOP 
posit ions of the VERTICAL MODE switch .  

d .  Set the VERTICAL MODE switch to ADD.  

e .  CHECK-for a s ing le trace that can be posit ioned 
vertica l ly with either left or r ight vertical Posit ion 
controls. 
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E7. CHECK VERTICAL TRACE SEPARATION 
(B) OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step £1, then proceed. 

E7. SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHOP 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ADD 

ID mu 

.. • 
. . • • 

oC
ID 
• ID ID 

• 
E E 
� � 

Test Equipment Controls: 
A Time Base 

Sweep Rate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 

B Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593-427 

a. CHECK-rotate the VERT TRACE SEPARATION 
(8) control throughout i ts  range and check that the 
trace produced by the 8 t ime-base u n it can be 
posit ioned above and below the trace produced by 
the A t ime-base u n it by at least 3.5 d iv is io ns. Repeat 
with the HORIZONTAL MODE switch set to ALT. 
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F. READOUT SYSTEM 
Equ i pment Requ i red: (Numbers correspond to those l isted i n  Table 5-3. Test Equ ipment.) 

2. Ampl ifier, Dual-Channel 

F1. READOUT SYSTEM PRELIMINARY 
SETUP 

a. Pe rfo rm the  Performance C h eck  Power- U p  
Sequence. 

b. Refer to Section 6, I nstrument Options, and the 
Change Information at the rear of this man ual for 
any modifications which may affect this procedu re. 

c. Set the 7904A controls as fol lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . R IGHT 
VERT TRACE SEPARATION (B) . . . . . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOU RCE . . . . . . . . . . . . . .  VERT MODE 
READOUT I NTENSITY . . . . . . . . . . . . OFF (in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
BEAM FINDER . . . . . . . . . . . . . . . . . . .  Pushbutton Out 
Readout selector Switch . . . . . . . . . . . . . . . . Free Run 
(SN B031 766 & Below) (see Test Point 

Readout Mode Plug P21 1 2  
(SN B031 767 & Above) 

and Adjustment 
Locations G.) 

Connect pins 1 & 2 
(see Test Point 

and Adjustment 
Locations G.) 

4. Time Base 

F2. CHECK READOUT MODES 

NOTE 

First perform step F1, then proceed. 

F2. SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . A 

ILl 
Test Equipment Controls: 

Time Base 

7904A 

.. ..  
E .,  - ·  l- ID  

Sweep Rate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593-428 

a. Set the READOUT INTENS ITY control for a visi ble 
d isplay. 

b. CHECK-set the t ime-base to several sweep rates 
throughout its range, and check that the readout 
characters are displayed. 

c. Set the R EADOUT +GATE/EXT button to +GATE 
(pressed in )  and set the READOUT I NTENSITY 
control to PULSED. 

d. Set the OUTPUT +GATE button to A. 

e. Set the READOUT PRESET control for a visible 
readout display. 

f .  Set the t ime-base for a free-run n ing (not triggered) 
sweep at a rate of 0.2 second/d ivision . 
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g. CHECK-that the readout characters are blanked 
out whi le the sweep is runn ing ,  and are displayed 
immed iately after the end of the sweep; each 
character encoded by the plug-in un its is displayed 
only once for each sweep. 

h. Set the READOUT +GATE/EXT button to EXT 
(rel eased) .  

5-32 

i. CHECK-press the READOUT MAN pushbutton 
and notice that one frame of readout is displayed. 

This  completes the Part ! -Performance Check 
Procedu re. 
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PART II-A DJ USTM ENT 
AN D PER FOR MANCE CH ECK 

The fol lowing procedure (Part 1 1-Adjustment and Performance Check) provides the information necessary to: ( 1 )  
verify that the i nstrument meets the electrical specif ications, (2) verify that al l  controls fu nction properly, and (3) 
perform all internal adjustments. 

Part !-Performance Check verifies electrical specificat ions without removing i nstrument covers or making i nternal 
adjustments.  All tolerances g iven are as specified in the Spec ification tables (section 1 )  in th is manual .  

A separate Operators Checkout Procedure is provided in  Section 2 for fami l iarization with the instrument and also to 
verify that al l  controls, i nd icators and connectors function properly. 

See Table 5-1 ,  Checks and Adjustment Procedure Electives, at the beg i n n ing of this sect ion,  for i nformation on 
perform ing  a Partial Part 1 1 -Adjustment and Performance Check proced ure. 

I N DEX TO ADJUSTMENT AND 
PERFORMANCE CHECK PROCEDURE 

A. POWER SUPPLY 
1 .  Power Supply Prel i m inary Setup . . . . . . . . . .  5-35 
2. Adjust Prereg ulator (A 1 2R93) . . . . . . . . . . . . . .  5-35 
3.  Adjust +50 Volt Power Supply (A22R1 5) . .  5-36 
4. Examine Power Supply Voltages . . . . . . . . . .  5-37 

B. Z-AXIS AND D I SPLAY 
1 .  Z-Axis and Disp lay Prel im inary Setup . . . . .  5-38 
2. Adjust HV (A20R 1 1 5) . . . . . . . . . . . . . . . . . . . . . .  5-38 
3. Adjust Z-Axis DC Levels (A21 R1 35, 

A21 R 1 25) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-39 
4. Adjust Z-Axis Transient Response 

(A21 C1 80, A21 C 1 50, A21 C1 55, A21 R 1 50, 
A21 R 1 55) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-40 

5. Adjust Focus Level (A21 R70) . . . . . . . . . . . . . .  5-41 
6. Adjust B Contrast (A2R201 5) . . . . . . . . . . . . . .  5-42 
7. Check/Adjust Geometry, and Adjust Trace 

Al ign ment, Focus (A20R 1 55, A20R55, 
A2R2025, A20R1 43, A29R1 22) . . . . . . . . . . . . .  5-42 

8. Adjust Crt Grid B ias (A20R65) . . . . . . . . . . . .  5-43 
9. Adjust Auto-Focus Ampl ifier Gain 

(A21 R63) . . . .  . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . .  . 5-44 
1 0. Exam i ne External Z-Axis Operation . . . . . . . .  5-44 

C. CAL I BRATOR AND OUTPUT SI GNALS 
1 .  Cal ibrator and Output Signals 

Prel iminary Setup . . . . . . . . . . . . . . . . . . . . . . . . .  5-45 
2. Check/Adjust Cal i brator Output Voltage 

(A5R385) . . .  . .  . . . .  . . .  . .  . .  . . . . .  . .  . .  . .  . . .  . .  . .  5-45 
3. Check/Adjust Cal i brator 1 kHz 

Repetition Rate (A5R375) . . . . . . . . . . . . . . . . . . 5-46 
4. Check Cal i brator Rise Ti me, Fal l Time, 

and Duty Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-47 
5. Check A and B Sawtooth Output 

Signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-48 
6. Check A and B Gate Output Signals . . . . .  5-48 
7. Check Grat icu le I l l um ination Operation . . . .  5-49 

D .  TR I GGER SYSTEM 
1 .  Trigger System Prel i m inary Setup . . . . . . . . .  5-50 
2. Adjust A Trigger Selector Centeri ng 

(A1 4R255, A1 4R270, A1 4R274, A 1 4R279) . . .  5-50 
3. Adj ust B Trigger Selector Centering  and 

Gain (A1 4R455, A1 4R474, A 1 4R479) . . . . . . .  5-52 
4. Check/Adjust Vertical Signal Out DC 

Centering (A1 4R485, A 1 4R480, A 1 4R490) . .  5-53 
5. Check Trigger Selector Operation . . . . . . . . . 5-54 

E. HORI ZONTAL SYSTEM 
1 .  Horizontal System Pre l im inary Setup . . . . . .  5-55 
2. Adjust Horizontal Ampl if ier L im it 

Centering (A28R630) . . . . . . . . . . . . . . . . . . . . . .  5-55 
3. Adj ust Horizontal Ampl if ier Centering 

(A28R 1 2 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-56 
4. Check/Adj ust Horizontal Gain and Low 

Frequency Linearity (A28R230) . . . . . . . . . . . .  5-56 
5. Adjust Readout Centering and Gain 

(A28R 1 1 4, A28R 1 0 1 )  . . . . . . . . . . . . . . . . . . . . . . .  5-57 
6. Check/Adjust H igh-Frequency Timing 

(A28C810, A28C850, A28C310,  A28C340, 
A28R31 2, A28R340, A28C922) . . . . . . . . . . . . .  5-58 

7. Adjust Horizontal Readout J itter 
(A28R240) . .  . . . . . . . .  . .  . .  . . . .  . . . .  . . .  . . . . .  . . .  5-59 

8. Check/Adjust X-Y Delay Compensation 
(A1 7C804, A1 7C81 4) . . . . . . . . . . . . . . . . . . . . . . .  5-60 

F. VERT I CAL SYSTEM 
1 .  Vertical System Prel i m inary Setup . . . . . . . . .  5-61 
2. Adjust Vertical Ampl if ier Centeri ng 

(A1 8R736, A1 6R535) . . . . . . . . . . . . . . . . . . . . . . .  5-61 
3. Check/Adj ust Vertical Ampl if ier Gain 

(A 1 8R21 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-62 
4. Check Vertical Low-Frequency 

Linearity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-62 
5. Adjust Thermal Com pensations 

(A1 8R 1 30, A1 8C200, A1 8R238, A1 8R335, 
A 1 8R237, A 1 8R 1 32, A 1 8R 1 3 1 )  . . . . . . . . . . . . .  5-63 
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6. Adjust Channel Switch Compensation 
(A 16C538, A 16R530, A 1 6R525, A 1 6R520, 
A 1 6R51 5, A1 6R51 2, A1 6C638, A 1 6R630, 
A1 6R625, A 1 6R620, A1 6R61 5, A1 6R61 2) 5-64 

7. Adjust High-Frequency Compensation 
(A 1 8R404, A 1 8R405, A 1 8C401 , R83, 
A 1 8R21 5, A 1 8C215 ,  A 1 8L 1 00) . . . . . . . . . . . . . .  5-65 

8. Check Vertical Ampl ifier 500 M Hz Gain . . .  5-66 
9. Check Vertical Channel Isolation . . . . . . . . . . 5-67 

1 0. Check Vertical Display Modes . . . . . . . . . . . . . 5-68 
1 1 .  Check  Vertical Trace Separation (B) 

Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-68 

G. READOUT SYSTEM 
1 .  Readout System Prel imi nary Setup . . . . . . . .  5-69 
2. Adjust Readout Vertical Separation, 

Centering and Character Height 
(A1 5R229 1 , A1 8R737, A1 5R2273, 
A28R 1 01 ,  A28R 1 1 4) . . . . . . . . . . . . . . . . . . . . . . . .  5-69 

3. Adjust Character Scan (A1 5R21 28) . . . . . . . .  5-70 
4. Adjust Column and Row Match 

(A1 5R22 1 4, A1 5R21 83) . . . . . . . . . . . . . . . . . . . . .  5-71 
5. Check Readout Modes . . . . . . . . . . . . . . . . . . . .  5-71 
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ADJUSTMENT AND PERFORMANCE 
CHECK POWER-UP SEQUENCE 

NOTE 

The performance of this instrument can be 
checked at any ambient temperature from 0° 
to + 5 0 °  C u n less o th er wise sta ted. 
A djustments must be performed at an 
ambient temperature from +20° to +30° C for 

the specified accuracies. 

1 .  Check that the 7904A has been set for the proper 
power source and also that a su itable power cord 
and plug has been attached. Refer to Power Sou rce 
Information in Section 1 -General I nformation for 
specific detai ls.  

2. Remove cabinet panels to gain access to internal adjust
ments and test points. For instruments with serial numbers 
below 8040000, remove fan blade from motor by gently 
pulling blade off motor shaft. 

3. Connect the 7904A to a suitable power source. 

4. Press the POWER button and al low at least 20 
minutes warmup before proceeding. 

To prevent instrument damage, turn off 
7904A PO WER before installing or removing 
plug-in units. 
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A. POWER SUPPLY 
Equipment Requ i red: (Numbers correspond to those l isted in  Table 5-3, Test Equ ipment.) 

5. Precision DC Voltmeter (DVM) 

9. Plug- I n  Extender 
(optional for this procedure) 

A1 . POWER SUPPLY PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b .  Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of th is manual for 
any modifications which may affect this procedure. 

c. See the TI$T:� .AND �· .. oe.TI()fts A 
foldout page i n  Section 8, D iagrams and Circuit 
Board I l lustrations. 

d .  Set the 7904A controls as fol lows : 

POWER . . . . . . . . . . . . . . . . . . .  On (pushbutton in)  
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . .  Fully counterclockwise 
B TR IGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
READOUT intensity . . . . . . . . . . OFF (in detent) 
GRAT ILLUM . . . . . . . . . .  Fully counterclockwise 
CONTROL I LLUM . . . . . . .  MEDIUM (rear panel) 

1 6. Screwdriver, Ph i l l ips 

1 9. Tool ,  A l ignment 

A2. ADJUST PREREGULATOR (A1 2R93) 

NOTE 

First perform step A 1, then proceed. 

A2. SETUP CONDITIONS 

7904A Controls: 
No change i n  settings. 

Precision 
DC Voltmeter 

(DVM) 

0 T
•

" �Leads 
Test Equipment Controls: 

Precision DC Voltmeter (DVM) 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 

voltage to be measured 
4593-500 

a. Connect the precision de voltmeter (DVM) between 
TP1 26 (located on the A 1 2  Contro l  Rectifier Board) 
and chassis ground.  Access to TP1 26 is through the 
A1 2R93 Pre Reg Adj hole (marked R1 293 on the 
panel) in the bottom of the power supply un it. 

b. EXAMINE-the meter for a reading of + 1 08 vo lts, 
within the l i m its of + 1 07.5 to +1 08.5  volts. If the 
meter read ing is with in  the g iven tolerance, proceed 
to step A3. 

c .  ADJUST-Pre Reg Adj ,  R93 (marked R1 293 on the 
panel, and located on the A 1 2  Control Rectifier 
Board) for a meter read ing of +1 08 volts. 

d. INTERACTION-any change in the setting of R93 
may affect the adjustment of R 1 5  g iven in step A3. 
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A3. ADJUST +50 VOLT POWER SUPPL V 
(A22R15) 

NOTE 

If the preceding step was not performed, first 
perform step A 1, then proceed. 

A3. SETUP CONDITIONS 

7904A Controls: 
No change i n  sett i ngs. 

[J 7904A 

Precision 
DC Voltmeter 

(DVM) 

Test 
Leads 

Test Equipment Controls: 

5-36 

Precision DC Voltmeter (DVM) 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 

voltage to be measured 
4593-501 

W A R N I N G I 
Extreme caution must be used when 
operating the 7904A with the power. unit 
removed due to the line voltage, high 
voltage, and high currents present. 

a. 

NOTE 

The Power Supply voltages can be checked 

without removing the power unit by using a 
rigid 7000-series plug-in extender. Refer to 
Table 5-3, Test Equipment. 

Set the POWER switch to OFF and d iscon nect the 
line cord from the power source. Remove any pl ug
in un its from the plug-in com partments. Expose the 
7904A power supply adjustments and test points by 
removing the power un i t  from the rear of the 7904A 
( interconnecting cables remain connected) .  See the 
Maintenance section in this manual for power un it  
removal instructions. 

b. Con nect the line cord to the power sou rce and 
press the POWER button .  

c .  Con nect the precision de vo ltmeter (DVM) between 
TP -50 V Sense and TP Gnd Sense on the A22 Low
Voltage Regulator circuit board. 

d .  EXAMINE-the meter for a reading  of -50 volts, 
with i n  the l im its of -49.8 to -50.2 volts. 

e. ADJUST-the +50 V adjustment, R1 5 ( located on 
the A22 Low Voltage Regulator Board) for a meter 
read i ng of -50 volts. 

f. INTERACTION-any change in the sett ing of R1 5 
may affect the operation of a l l  c i rcu its i n  the 
i nstrument. 



A4. EXAMINE POWER SUPPLY VOLTAGES 

NOTE 

If the preceding step was not performed, first 
perform step A 1, then proceed. 

A4. SETUP CONDITIONS 

7904A Controls: 
No change i n  sett ings. 

ILl 7904A 

Test Equipment Controls: 
Precision DC Voltmeter (DVM) 

Precision 
DC Voltmeter 

(DVM) 

d';k
T•• �Leads 

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 
voltage to be measured 

4593-502 

a. EXAMINE-Table 5-4 l ists the tolerance of the low
voltage power suppl ies in the 7904A. Check each 
supply with the DVM (precision de voltmeter) for 
output voltage with in  the g iven tolerance. Connect 
meter common lead to TP Gnd Sense. Test poi nts 
are located on the A22 Low-Voltage Reg ulator 
Board . 

b. 
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TABLE 5-4 
Power Supply Tolerances 

Power Supply Output Voltage Limits 

TP -50 V Sense (-50S) -49.8 to -50.2 volts 

TP -15 V Sense (-15S) -14.85 to -1 5. 1 5  volts 

TP +5 V Sense (+5S) +4.9 to +5.1 volts 

TP +15 V Sense (+15S) +14.85 to + 1 5. 15  volts 

TP +50 V Sense (+50S) +49.5 to +50.5 volts 

INTERACTION-if the power suppl ies are not 
with in the tolerances given in Table 5-4, repeat 
steps A 1 and A2. 

c. Disconnect the precision de voltmeter. 

NOTE 

Regulation of the individual power supplies 
can be checked using the procedure given 
under Troubleshooting Techniques in the 
Maintenance section. 

d. Turn the 7904A off. 

e. Disconnect the l ine cord from the power source. 

f. Reinstal l  the power un i t  and recon nect the l ine cord . 
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B. Z-AXIS AND DISPLAY 
Equ ipment Required: (Numbers correspond to those l isted in  Table 5-3, Test Eq uipment.) 

1 .  Test Osci l loscope (with 1 0X probe) 

3. Ampl ifier 

4. Time-Base (two requ i red) 

5. Precision DC Voltmeter (DVM) 

6. Low-Frequency Sine-Wave Generator 

1 0. Signal Standardizer (two needed) 

81.  Z-AXIS AND DISPLAY PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b .  Refer to Section 6, I nstrument Options, and to the 
Change Information at the rear of th is manual for 
any modifications which may affect this procedu re. 

c .  See the TEST POINT AND ADJUSTMENT LOCATIONS B 
foldout page in Section 8, Diagrams and Circuit 
Board I l lustrations. 

d .  Set the 7904A controls as fo l lows :  

POWER . . . . . . . . . . . . . . . . . . .  On (pushbutton in) 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . .  Fully counterclockwise 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
READOUT . . . . . . . . . . . . . . . . . . .  OFF (in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
CONTROL ILLUMI NATION . . . . . . . . . .  MEDIUM 
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(rear panel) 

W A R N I N G  I 
Extreme care must be used when making the 
following adjustments because dangerous 
potentials are present. 

1 3. Coaxial Cable (two 42-inch requ i red) 

1 5. Adapter, BNC T 

1 6. Screwdriver, Phi l l ips 

17 .  Screwdriver, Slotted 

1 9. Tool ,  A l ignment 

82. ADJUST HV (A20R1 1 5) 

NOTE 

a. 

First perform step 8 1, then proceed. 

82. SETUP CONDITIONS 

7904A Controls: 
No change i n  the settings. 

7904A 

Test Equipment Controls: 
Precision DC Voltmeter (DVM) 

Precision 
DC Voltmeter 

(DVM) 

Test 
Leads 

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 
voltage to be measu red 

4593-503 

Temporari ly set the POWER switch to OFF and 
remove the A20 High Voltage Board sh ield (secured 
by th ree screws) . Con n ect the p recis ion de  
voltmeter (DVM) ,  set to  measu re at  least + 1 30 volts, 
between TP1 27 (located on the A20 High Voltage 
Board) and chassis ground.  

I WA R N I N G  I 
Extreme caution must be used when making 
the following adjustments due to the 
dangerous potentials present. 

b. Press the POWER button to on .  

c .  EXAMINE-the voltmeter for a reading of 96 to 1 04 
vo lts. 



d .  ADJUST-HV Adj. R 1 1 5  ( located on the A20 High 
Voltage Board) ,  for 1 00 volts on the voltmeter. 

e. Press POWER button to OFF. 

f .  Remove the DVM test leads and re-instal l  the A20 
H igh  Voltage Board sh ield.  

g .  Press POWER button to on.  

Checks and Adjustment-7904A 
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83. ADJUST Z-AXIS DC LEVELS 
(A21 R135, A21 R125) 

NOTE 

If the preceding step was not performed, first 
perform step 81 ,  then proceed. 

B3. SETUP CONDITIONS 

7904A Controls: 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  A 

D 
Test 

t • ; 5 ID ... .. 

-<:: Oo�IIM�p< 

1 0X probe 
e � c 

Test Equipment Controls: 
Test Oscilloscope 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 JJS/div 
Vertical Deflection . . . . . . . . . . . . . . . . . . . . . 0. 5 V/div (5 Volt 

at probe tip) 
I n put Coupl ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

A Time Base Unit 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 JIS/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

Amplifier 
Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Off screen 

4593-504 

a.  Set the test osci l loscope input coupl ing to ground.  
Move the g round reference trace to the bottom 
graticule of the test osc i l loscope d isplay. Return the 
test osc i l loscope input coupl ing to de. 

b. Connect the test osc i l loscope 1 0X probe to TP1 83 
(located on the A21 Z-Axis Board) with the probe 
ground connected to chassis grou nd. 

c. EXAMINE-test osci l loscope d isplay for a waveform 
base l ine between 8 and 1 2  volts above ground 
reference. 

d .  ADJUST -the Output Level ,  R 1 35 ( located on the 
A21 Z-Axis Board ) ,  for a waveform base l ine at 1 0  
volts above ground reference. 

e. Set the 7904A A I NTENS ITY control fu l ly clockwise 
and set the test osc i l loscope vertical deflection to 1 
volt/d ivision ( 1 0  volts/d ivision at the probe t ip) .  

f. EXAMINE-the test osc i l loscope d isp lay for a 61 to 
65 volt peak-to-peak waveform.  (Do not move the 
test osc i l loscope vertical Position control . )  

5-39 



Checks and Adjustment-7904A 
Part 1 1-Adjustment and Performance Check 

g. ADJUST-the Z-Axis Ampl Gain adjustment, R 1 25 
( located on the A21 Z-Axis Board) for a 63-volt 
peak-to-peak waveform displayed on the test 
osci l loscope. 

h. INTERACTION-repeat parts (d) through (g) unti l  
the waveform is with in  the l im its specified i n  parts 
(d) and (f) .  

i .  Disconnect t h e  probe. 
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84. ADJUST Z-AXIS TRANSIENT RESPONSE 
(A21C1 80, A21 C150, A21 C155, A21 R150, 
A21 R155) 

NOTE 

If the preceding step was not performed, first 
perform step 8 1, then proceed. 

84. SETUP CONDITIONS 

7904A Controls: 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fully clockwise 
B I N TENSITY . . . . . . . . . . . • . . . . • . . . . . . . . . . . . .  Fully clockwise 

D 7904A D 
Teat 

• � . • • 5 Ill a. • 
E E 
c j:: 

<�-�· 10X probe 

Test Equ i pment Controls: 
Test Oscilloscope 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 1  J.IS/div 
Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mV/div 
Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Uncal 

B Time Base Unit 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 ns/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Amplifier 
Position . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Off screen 

4593-505 

a. Con nect the test osci l loscope 1 0X probe t ip to 
TP1 86 ( located on the A21 Z-Axis Board) and the 
probe ground to chassis ground.  

b .  With the test osc i l loscope triggered on the r is ing 
edge of the signal ,  use the test osci l loscope variable 
Gain and Position controls to obta in an 8-d iv ision 
display centered on the g raticu le. 

c. Set the 7904A B I NTENSITY control for a 6-d ivision 
display on the test osci l loscope. Position the display 
to view t he leading edge of the waveform at the 
center graticule l ines. 

d. EXAM I N E -the  test osci l l oscope d i s p l ay fo r 
opt imum square corner and flat top on the 
displayed pu lse. Aberrations should be less than 5% 
peak-to-peak (0.3 division ) .  

e .  ADJUST-Camp 5 (C1 80) for flat top and  Camp 1 
(C1 50), Camp 2 (R1 50), Camp 3 (R1 55) , and Camp 
4 C 1 55 ( located on the A21 Z-Axis Board) for 
optimum square corner of the displayed pulse (use 
low-capacitance al ignment tool to adjust variable 
capacitors ) .  



f. Set the B I NTENSITY control for 1 .5 d ivisions of 
d isplay on the test osci l loscope. 

g. EXAMI NE-test osci l loscope display for less than 
5% aberration (0.75 d ivision) .  

h .  ADJUST-R1 50 and C 1 50 (located on the A21 Z
Axis Board) for opti mum square corner at 1 . 5  
d ivisions o f  d isplayed pulse. 

i. Set the B I NTENSITY control for a 6-d ivision display 
on the test osci l loscope. 

j. Set the  test osci l loscope sweep rate to 1 0  
ns/divis ion. 

k.  EXAMI NE-the pu lse r ise t ime for 9 to 1 5  
nanoseconds (measu red between the 1 0% and 90% 
ampl itude points of the pu lse) . 

I .  I NTERACTION-the adjustments i n  parts e and h 
affect the pulse r ise t ime. If rise ti me is not within 
the stated l im its, repeat parts (e) through (k) .  

m .  D isconnect the probe. 
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85. ADJUST FOCUS LEVEL (A21 R70) 

NOTE 

If the preceding step was not performed, first 
perform step 8 1, then proceed. 

85. SETUP CONDITIONS 
7904A Controls: 

B INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

j[] � 

• • • Ill • 
e 
i= 

Test Equipment Controls: 
Time Base 

Precision 
DC Voltmeter 

(DVM) 

Test 
leads 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Precision DC Voltmeter 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 volts or greater 

4593-506 

a. Con nect the precision de voltmeter ( DVM),  set to 
measure 200 volts, between TP83 (located on the 
A21 Z-Axis Board) and chassis g round.  (The B 
INTENSITY control must be i n  the counterclockwise 
position . )  

b. EXAMINE-the voltmeter for a reading of 1 20 to 1 26 
volts. 

c. ADJUST -Focus Output Level adjustment, R70 
(located on the A21 Z-Axis Board) .  for a voltmeter 
read ing of 1 23 volts. 

d .  Remove the DVM test leads. 
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86. ADJUST 8 CONTRAST (A2R201 5} 

NOTE 

If the preceding step was not performed, first 
perform step B 1, then proceed. 

86. SETUP CONDITIONS 

7904A Controls: 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  Midrange 
CALIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 V 

CAL I B  D 7904A 

RATOR 

...... � 

� [t .. : • 
0:: . I ">,Ill Ill .!! • • • E E D j:: I= 

Coaxia 

Test Equipment Controls: 
Amplifier Unit 

Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 V/div 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ps/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Delaying Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 
B Delay Mode . . . . . . . . . . . . . . . . . . . . . . . .  B Starts After Dly 
Delay Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 

4593-507 

a. Center the square-wave d isplay on the crt g rat icule 
using the amplif ier Position control and set the A 
INTENSITY control for a normal v iewing level. 

b. Set the delay ing t ime-base unit Triggering controls 
for a stable d isplay. 

c. Set the delay ing t ime-base un it Delay Time control 
to mid-range. 

d .  EXAMINE-the crt d isplay wh i le rotating the B 
C O N TRAST ad justment ,  R20 1 5  (front-pan e l  
screwdriver adjustment) . through its entire range. 
Not i ce the change in the i n tens i ty of the 
"intens ified" portion of  the waveform. 

e. ADJUST-the B CONTRAST adjustment, R20 1 5, for 
a wel l-defined i ntensified zone on the displayed 
trace. 
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87. CHECK/ADJUST GEOMETRY, AND ADJUST 
TRACE ALIG NMENT FOCUS, (A20R1 55, 
A20R55, A2R2025, A20R1 43, A29R1 22} 

NOTE 

If the preceding step was not performed, first 
perform step B 1, then proceed. 

87. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AL T 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHOP 
A and B INTENSITY . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  Midrange 

� • � 
N N .. -. ;;  . 'ii ;; . 
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E � E 
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Test Equipment Controls: 
LEFT and A Signal Standardlzers 

Precision 
DC Voltmeter 

{DVM) 

Test 
Leads 

Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

R I GHT and B Time Bases 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ps/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Precision DC Voltmeter (DVM) 
Range . . . . . . . . . . . . . . . . . . . .  Appropriate range for voltage 

to be measured 
4593-508 

a. Set both s ignal  standard izer Posit ion controls to 
su per im pose the  crossh atch d isp lay over the 
vertical and horizontal grat icule center l i nes. 

b. Set FOCUS control to midrange. 

c .  Temporari ly set the POWER switch to OFF and 
remove the A20 High Voltage Board shield (secured 
by t h ree screws) . Connect  the p recis ion de 
voltmeter (DVM),  set to measure at least +36 volts, 
between TP1 56 (on the A20 H igh  Voltage Board) 
and chassis ground.  

d .  Press the POWER button to on.  

e .  Set the VERTICAL MODE switch to AL T and the 
HOR IZONTAL MODE switch to CHOP. 

f .  EXAMINE-the voltmeter for a read ing  of +34 to +36 
volts. 



g. ADJUST-Shield Volts adjustment, R 1 55 (on the 
A20 High Voltage Board) .  for +34.5 volts on the 
DVM. 

h. ADJUST -the Focus Preset, R55 (on the A20 High
Voltage Board ) , and the  front-panel AST I G  
adjustment, R2025 (on the A 2  Display Control 
Board) .  for the best overall resol ution of the traces. 

i .  INTERACTION-poor focus at one edge o f  the 
display may be improved by compromising the 
Shield Volts and Focus Preset adjustments, parts (g) 
and (h) .  

j .  Discon nect the precision d e  voltmeter (DVM ) .  

k .  Set the front-panel  F O C U S  and I NTENS ITY 
controls for a well-defined d isplay. 

I .  CHECK-that the vertical and horizontal traces 
which cross at grat lcule center are al igned with the 
graticule vert ical and horizontal center l i nes, with i n  
0. 1 d iv is ion . 

m. ADJUST-the Y-Axis  A l ign  adjustment, R 1 22 (on 
the A29 Horizontal Interface Board) ,  and the front
panel TRACE ROTATION adjustment, R2035 (on 
the A2 Display Control Board ) .  to al ign the vert ical 
and horizontal t races with the graticule horizontal 
and verti cal  center l i nes .  (The Y-Axis  A l i g n  
adj ustment, R 1 22, i s  accessi ble using a t h i n  bladed 
screwdriver, from the side of the i nstrument j ust 
forward of and below the fan . )  

n .  CHECK-the horizontal trace at  the top and bottom 
of the graticule for 0. 1 div is ion or less of bowing or 
t i lt . 

o. ADJUST-Geom adjustment, R 1 43 (on the A20 
H igh Voltage Board) ,  for min imum bowi ng of the 
traces at the top and bottom of the graticu le. 

p. Press the POWER button to OFF and re-instal l  the 
High Voltage Board sh ield.  

q .  Press the POWER button to on.  

Checks and Adjustment-7904A 
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88. ADJUST CRT GRID BIAS (A20R65) 

NOTE 

If the preceding step was not performed, first 
perform step 8 1, then proceed. 

88. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . .  . .  . .  . .  . . .  . . .  . .  . . .  . .  . . .  . .  . .  . .  . . . . .  LEFT 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
A and B INTENSITY . . . . . . . . . . . . . . . . .  Fully counterclockwise 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . .  Fully counterclockwise 

t t 
.. .. 
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Test Equipment Controls: 
Signal Standardizers 

Precision 
DC Voltmeter 

(DVM) 

Test 
Leads 

Test . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Freq Resp 
Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 

Precision DC Voltmeter 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 V 

4593-509 

a. Connect the precision de voltmeter (DVM) between 
test point TP183 ( located on the A21 Z-Axis Board) 
and chassis ground and note the voltage read ing .  

b .  EXAMINE-crt display whi le advancing the A 
INTENSITY control sett ing .  A spot on the crt should 
become barely vis ible at 3 .6V to 4.4V above the 
voltage noted in part a. 

c .  Set the  A I NTENSITY control so  that the  de voltage 
at TP1 83 is 4 volts above the voltage noted in part a. 

d. Discon nect the DVM. 

e. ADJUST -Grid Bias Adjustment, R65 ( located on 
the A20 High Voltage Board) to barely extinguish 
the spot on the crt. 
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89. ADJUST AUTO-FOCUS AMPLIFIER 
GAIN (A21 R63) 

NOTE 

If the preceding step was not performed, first 
perform step 81 ,  then proceed. 

89. SETUP CONDITIONS 

7904A Controls: 
A INTENSITY . . . . . . . . . . . . . . • . . . . . . . . • . . . . . .  Fully clockwise 

• 
N 

ii 'IS  Sot  
ii i  iii 

i ID 
• ! 

Preclelon 
DC Voltmeter 

(DVM) 

Test Equ ipment Controls: 
Time Base 

Sweep Rate . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  10 ns/div 
Triggering . . . . . . . . . . . . . . • . . . . . . . . . . . .  Auto, AC, Internal 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz +Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz 

Precision De Voltmeter (DVM) 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 V 

4593-510 

a.  Connect the precision de voltmeter ( DVM) between 
TP83 (on the A21 Z-Axis Board) and g round. 

b. Set the signal standardizer Amplitude and Posit ion 
controls for a 3-d ivision square wave, centered on 
the crt. 

c. Set the t ime base Triggeri ng controls for a stable 
d isplay triggered on the rising edge. 

d. EXAM I N E-the c rt d is p l ay fo r object i o n a b l e  
defocusing  o f  t h e  crt display. 

e. ADJUST-the Focus Gain adjustment, R63 (on the 
A21 Z-Axis Board) ,  for optimum focusing of the 
h igh-intensity trace. 

f. EXAMINE-the voltmeter for a read ing  greater than 
(more positive) -1 2 volts. 

g. ADJUST-if optimum focus of t race occurs below 
(more negative) -1 2 volts, compromise the sett ing of 
R63 unt i l  voltmeter readi n g  is -1 2 volts. 

h. Disconnect the DVM. 
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810. EXAMINE EXTERNAL Z-AXIS OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step 81 ,  then proceed. 

8 1 0. SETUP CONDITIONS 

7904A Controls: 
R EADOUT Intensity . . . . . . . . . . . . . . . . . . . . . . . .  OFF (in detent) 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 

.! • . 
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Test Equipment Controls: 
Amplifier Unit 

Low-Frequency 
Sine-Wave 
Generator 

J � Coaxial Cable 

Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 V/div 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ps/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593-51 1 

a. Set the low-frequency sine-wave generator for a 4-
dlvision d isplay at 50 k i lohertz (one volt above and 
below ground) .  

b .  Set the A I NTENSITY control for  a d i m  d isplay. 

c. Connect the s ignal from the output of t he bnc T
connector at the ampl ifier input to the Z-AXIS 
IN PUT connector on the rear panel with a coaxial 
cable. 

d. EXAMINE-the positive portion of the d isplayed 
waveform Is b lanked .  
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C. CALIBRATOR AND OUTPUT SIG NALS 
Equi pment Requ i red: (Numbers correspond to  those l isted i n  Table 5-3, Test Eq u ipment. ) 

1 .  Test Osci l loscope 

4. Ti me-Base 

5. Precision DC Voltmeter (DVM) 

1 1 . Time-Mark Generator 

C1.  CALIBRATOR AND OUTPUT SIGNALS 
PRELIMINARY SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b. Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of th is manual for 
any modif ications which may affect th is procedure. 

c.  See the lf!R:��;-���:Q\� 
fo ldout page i n  Section 8, Diagrams and Circuit 
Board I l lustrations. 

d .  Set the 7904A controls as fo l lows : 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Fully counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B I NTENSITY . . . . . . . . . .  Fully counterclockwise 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
READOUT INTENSITY . . . . . . .  OFF ( in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
BEAMFIN DER . . . . . . . . . . . . . . . . .  Pushbutton out 
CALI BRATOR . . . . . . . . . . . . . .  4 V pushbutton in 

1 3. Coaxial Cables (four 42- inch req u i red) 

1 5. Adapter, BNC T 

1 9. Tool ,  A l ignment 

C2. CHECK/ADJUST CALIBRATOR OUTPUT 
VOLTAGE (A5R385) 

NOTE 

First perform step C1, then proceed. 

C2. SETUP CONDITIONS 

7904A Controls: 
No change i n  settings. 

Precision 
DC Voltmeter 

(DVM) 

·::-.------�:::, 
Test Equipment Controls: 

Precision DC Voltmeter (DVM) 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appropriate range for 

voltage to be measured. 

4593-512 

a. Set the 4 V and 0.4 V CALI BRATOR pushbuttons to 
the pressed-in posit ion.  

b. Connect the precision de voltmeter ( DVM) to the 
CAL I B RATOR output connector. 

c. CHECK-for a DVM read ing of 0.4008 volt, with in  
the  l im its of  0.4004 to  0.401 2 volt. 

d. ADJUST -the 0.4 V ADJ, R385 (on the AS Mode 
Switch Board} for a meter read ing  of exactly 0.4008 
volt. (Access to adjustment is through the chassis, 
i nside the right vertical compartment, near the front 
of the i nstrument and under the VERTICAL MODE 
switch . }  
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C3. CHECK/ADJUST CALIBRATOR 1 kHz 
REPETITION RATE (A5R375) 

NOTE 

If the preceding step was not performed, first 
perform step C1, then proceed. 

C3. SETUP CONDITIONS 

7904A Controls: 
CALIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 V pushbutton i n  

D Test 
Oscilloscope 

CAL(I
,....

BRA�' TOR Q>ilol C.bl • "' � -� � 
r---------,�-.........,.. Ext�rnal � Trigge 

7904A � · I nput 
BNC 'T' 

Connector Coaxia\ Cable 

Time-Mark 
Generator 

"'-- 1-

Test Equipment Controls: 
Time-Mark Generator . . . . . . . . . . . . . . . . . . . . . . . . 1 ms m arkers 

Test Oscil loscope 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC. External 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms/div 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  A It 

4593-513 
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NOTE 

A frequency counter with an accuracy of at 
least 0. 1 %  may be used to adjust the 
CA LIBRA TOR repetition rate. 

a. Connect 1-mi l l i second time-markers to the test 
osci l loscope external trigger i nput and to the 
n o n  i n v e rt i n g  ver t i c a l  c h a n n e l  o f  t h e  test  
osci l loscope (use a bnc T connector) .  Connect the 
7904A CALI BRATOR output to the i nvert ing  i nput of 
the test osc i l loscope. 

b .  Set the test oscil loscope Trigger ing Level control 
for a stable t ime-mark display. 

c .  Set t h e  test oscil loscope vertical deflection factors 
to display 2 d ivisions of CALIBRATOR signal and 1 
d ivision of time-marker s ignal .  

d .  Set the test osci l loscope Vert ical Mode to Add. 

e. Set the test osci l loscope sweep rate for 0.2 
second/d iv ision .  

f .  CH ECK-that t h e  t i me req u i red fo r the  1 -
mi l l isecond ti me marks to drift from the positive 
level of the CALI BRATOR signal to the negative 
level and back to the posit ive level ,  is more than 0.4 
second (2 d ivisions) . This t ime can be measured 
d i rectly from the d isplay by observing the number of 
d iv isions that the markers move across the d isplay 
area before it returns to the positive level .  

g .  ADJUST-1 kHz adj ustment, R375 (on the A5 Mode 
Switch Board) for m in imum d rift (access to the 
adjustment is  through the ins ide top of the vert ical 
compartment) .  



C4. CHECK CALIBRATOR RISE TIME, FALL 
TIME, AND DUTY CYCLE 

NOTE 

If the preceding step was not performed, first 
perform step C1,  then proceed. 

C4. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

CAL,RATOR 

' 

/ 7904A D Tm 

Oscilloscope 

-

-=J 
'-coaxial Cable 

Test Eq uipment Controls: 
Test Oscilloscope 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 J.IS/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593-514  

a. Con nect the CALIBRATOR output to the i nverti ng 
vert ical i nput of the test osci l loscope. 

b. Set the test osc i l loscope vertical deflection to 
d isplay 4 divisions of CALI BRATOR s ignal. 

c .  Set the test osc i l loscope for a stable display, 
triggered on the r is ing portion of the CAL I BRATOR 
signal .  

Checks and Adjustment-7904A 
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d.  CHECK-the disp layed waveform for  not more than 
5 d ivisions horizonta l ly between the 1 0% to 90% 
points of the waveform (rise t ime, 0.5 microsecond 
or less) . 

e. Set the test osc i l loscope for a stable d isplay 
triggered on the fal l i ng port ion of the waveform. 

f. CHECK-the d isplayed waveform for not more than 
5 d iv is ions between the 90% and 1 0% ampl itude 
points (fal l  time, 0.5 microsecond or less ) .  

g. Set the  test osc i l loscope triggeri ng for positive 
s lope and auto mode w ith ac coupl ing from the 
i n t e r n a l  s o u rce at a s w e e p  rate of 0 . 1  
mi l l isecond/d ivision. Set the triggering controls so 
that the d isplay starts at the 50% point on the rising 
edge of the waveform. 

h. Set the test osc i l loscope sweep magn ifier to X 1 0. 
Then, position the d isplay horizontal ly so the fal l ing 
edge of the waveform al igns with the center vertical 
grat icule l i ne. 

i .  Set the test osc i l loscope vertical to invert the 
display. 

NOTE 

The display is triggered on the opposite 
slope, even through the display appears the 
same. 

j .  CHECK-that t h e  50% point  on t h e  fal l ing edge of 
the waveform now d isplayed is with in  0.2 d ivisions 
horizontally of the center l ine. ( I nd icates d uty cycle 
of 50% with in  0.2%.) 
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CS. CHECK A AND B SAWTOOTH OUTPUT 
SIGNALS 

NOTE 

If the preceding step was not performed, first 

perform step C1, then proceed. 

C5. SETUP CONDITIONS 

7904A Controls: 
+SAWTOOTH A or B Switch . . . . . . . . .  . 

+SAWTOOTH 
Connector 

. . . . . . . . . . .  A 

D 7904A D T•• 
Oscilloscope 

.. • • Cll 
.. 
s ll 1-

Coaxtal Cable 
Test Equipment Controls: 

Test Oscil loscope 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ms/div 
Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 V/div 
Vert ical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel 1 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto 

4593-515 

a. Con nect the +SAWTOOTH output connector to the 
test oscil loscope channel 1 vertical i nput (one
megoh m input) . 

b. CHECK-that the slope of the test osci l loscope 
display rises 2 volts/horizontal division, with in  1 0% 
( 1  0-volt sawtooth for 1 0  d ivision sweep on 7904A crt 
screen) and that the sawtooth basel ine is with in  one 
volt of ground. 

c. Move the time base to the 8 HORIZ compartment. 

d .  Set the +SAWTOOTH selector switch to the B 
position. 

e. CHECK-the test osc i l loscope d isp lay for 2 
volts/d ivision of sweep with i n  1 0% ( 1 0-volt sawtooth 
for 1 0  division sweep on the 7904A crt screen) and 
that the sawtooth basel ine is with in  one volt of 
ground.  
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C6. CHECK A AND B GATE OUTPUT 
SIGNALS 

NOTE 

If the preceding step was not performed, first 
perform step C1, then proceed. 

C6. SETUP CONDITIONS 

7904A Controls: • 

+GATE A or B Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D �ATE 

7904A 

I D Tul 
Oscilloscope 

.. • .. Cll 
.. 
s 

1- � axial Cable Co 

Test Eq u i pment Controls: 
Test Oscil loscope 

Vertical Deflection Factor . . . . . . . . . . . . . . . . . . . . . . .  2 V /div 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 

Time Base 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC. I nternal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.1 ms/div 

4593-516 

a. CHECK-the test osc i l loscope display for a gate 
waveform 5 d ivisions i n  ampl itude, w ithi n  1 0%, and 
a basel i ne at zero volts, within one volt. 

b .  Move the t ime- base u n it to the 8 H O R I Z  
compartment. 

c. Set the +GATE selector switch to the B position . 

d. CHECK-the test osci l loscope display for a gate 
waveform 5 d ivisions in ampl itude, with i n  1 0%, and 
a basel ine at zero volts, with i n  one volt. 



C7. CHECK G RATICULE ILLUMINATION 
OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step C 1, then proceed. 

C7. SETUP CONDITIONS 

7904A Controls: 
GRA T ILLUM + GATE or EXT Switch . . . . . . . . . . . . . . . .  +GATE 
+GATE A or B Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D 7904A 

• 
. • ID 
• E I= 

Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 s/div 
Tri��ering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 

4593-51 7 
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a. CHECK-that rotating the GRAT I LLUM control 
throughout its range varies the i l lumination of the 
graticu le. 

b. Set the G RAT ILLUM control ful ly c lockwise to the 
PULSED detent pos ition .  

c .  Set t h e  A INTENSITY control for a visi ble d isplay. 

d .  CHECK-that grat icule i l lumination occurs only 
after the t ime-base has com pleted a sweep (adjust 
GRAT ILLUM PRESET, if necessary) . 

e. Set the GRAT ILLUM +GATE or EXT switch to EXT. 

f. CHECK-that pressing the GRAT I LLUM MAN 
pushbutton causes one momentary i l l u m i nation of 
the grat icule . 

g .  Set the GRAT ILLUM control  to  midrange (out of 
the PULSED detent posit ion) .  
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D. TRIGGER SYSTEM 
Equ ipment Requ i red: (Numbers correspond to those l isted i n  Table 5-3, Test Eq uipment. ) 

1 .  Test Osci l loscope 

2. or  3. Ampl ifier 

4. Time-Base (two requ i red) 

9. Plug-in Extender (r igid cal ibration fixture) 

01. TRIGGER SYSTEM PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b. Refer to Section 6, I nstrument Options,  and the 
Change I nformation at the rear of this manual for 
any modif ications which may affect th is p rocedu re. 

c. See the : 
. . ·. .,..,. � :t • . ,n·-.. �' .· . iJI5: 

foldout 
'
page i n  Section 8, D iagrams and Circuit 

Board I l lustrations. 

d. Set the 7904A controls as fol lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . .  Ful ly counterclockwise 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENS ITY . . . . . . . . . .  Fully counterclockwise 
8 TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
READOUT INTENSITY . . . . . . .  OFF (in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
8EAMFIN DER . . . . . . . . . . . . . . . . .  Pushbutton out 
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1 0. Signal Standard izer 

1 2. Coaxial Cable (one 1 8- inch requ i red) 

1 3. Coaxial Cable (two 42-inch requ i red) 

1 9. Tool ,  Al ignment 

02. ADJUST A TRIGGER SELECTOR 
CENTERING (A14R255, A14R270, 
A14R274, A14R279) 

NOTE 

First perform step 0 1, then proceed. 

02. SETUP CONDITIONS 

7904A Controls: 
No change in sett i ngs. 

D D Toa 
7904A Oscilloscope 

/ �820 

I il I llJ l  
/ 

A2o / � Co�iol C•bl�li!:J 
Test Equipment Controls: 

Test Osci l loscope 
Vertical Deflection 

Channel 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mV/div 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . .  Gnd or Off 

Channel 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mV/div 
I n put Coupling . . . . . . . . . . . . . . . . . . . . . . .  Gnd or Off 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
4593-518 

a. With in  the plug-in extender, d isconnect the top 
connector on the left and right s ides (labeled A20 
and 820) . Connect each female connector to one of 
the test osc i l loscope channels with the 42-inch so
ohm coax ial cables and 50-ohm bnc term inations 
(omit the 50-oh m  bnc terminations if the test 
osci l loscope has a 5Q-ohm input impedance) . 

b.  Set the test osc i l loscope for d i fferential operation 
between the two channels (added display mode with 
one chan nel inverted) . 

c. Establish a ground reference level for the test 
osci l loscope by posit ioning the trace to the center 
horizontal l i ne of the graticu le. Do not change the 
test osc i l loscope Position controls after sett ing this 
g round reference. 



d .  Set both channels of  the test osc i l loscope for de  
i nput coupl ing .  

e .  EXAMINE-the test osc i l loscope d isp lay for a de 
level with in  1 division (50 mi l l ivolts) of  the ground 
reference level i n  the LEFT, R IG HT, and ADD 
positions of the VERTIC::AL MODE switch. 

f .  ADJUST -the A DC Center adjustment, R255 (on 
the A 14 Trigger Selector Board) for a de level within 
1 d ivision (50 m i l l ivolts) of the ground  reference 
level in the LEFT, R I GHT, and ADD positions of the 
VERTICAL MODE switch. 

g .  I nstall the signal standardizer in the 7904A LEFT 
VERT compartment. 

h. Set the VERTICAL MODE switch to LEFT. 

i .  Set the s ignal standard izer Test selector to Trigger 
+Step Resp, and the Rep Rate to 1 kHz. Use the 
signal standardizer Posit ion and Ampl itude controls 
to center a 6-d iv is ion d isp lay on the test 
osc i l loscope. Set the test osc i l loscope sweep rate to 
0.5 m i l l isecond/d ivision .  

j .  EXAMINE-the test osc i l loscope display for less 
than +3% and -3% aberrations. 

k. ADJUST -the A Thermal adjustment, R270 (on the 
A14 Trigger Selector Board) for opt imum square 
wave d isplayed on the test osc i l loscope. 

Checks and Adjustment-7904A 
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I .  Set the  signal standardizer Test selector to  Trigger 
Gain and the Rep Rate to 1 MHz. Use the s ignal 
standardizer Position control to move the bright 
trace d isplay on the test osc i l loscope to the center 
graticule l ine. 

m.  EXAMINE-the test osc i l loscope display for n ine  
traces with s ix  d ivisions of  vertical deflection 
between the center seven traces., with in  0.6 d ivision 
(300 m i l l ivolts, with in  30 m i l l ivolts) .  

n .  ADJ UST-the A Gain adjustment, R274 (on the A 1 4  
Trigger Selector Board) for a test osc i l loscope 
disp lay of six divisions of deflection between the 
center seven traces, with in  0.6 d ivis ion (300 
mi l l ivolts, with in  30 mi l l ivolts) .  

o. Remove the s ignal standard izer from the LEFT 
VERT compartment. 

p. Set the test osc i l loscope to alternate between 
channel 1 and channel 2. Re-establ ish a ground 
reference for both channels of the test osc i l loscope. 
Then set both chan nels for de coupl ing .  

q .  EXAMINE-the test osc i l loscope d isplay for a de 
level w i th in  1 d iv is ion (50 m i l l ivolts) of the 
establ ished ground reference.  

r. ADJUST -the A DC Common Mode adjustment, 
R279 (on the A 1 4  Trigger Selector Board) for a de 
level with in  1 d ivision of ground.  
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D3. ADJUST B TRIGGER SELECTOR 
CENTERING AND GAIN (A 1 4R455, 
A14R474, A14R479) 

NOTE 

If the preceding step was not performed, first 
perform step 0 1, then proceed. 

03. SETUP CONDITIONS 

7904A Controls: 
No change i n  sett i ngs. 

ID 7904A 1 .20 
D ToN 

Oscilloscope 

•( v v-f_ i � \�J A20 

�Coaxial Cables 
Test Equipment Controls: 

Test Oscilloscope 
Vertical Deflection 

Channel 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mV/div 
Input Coupling . . . . . . . • . . . . . . . . . . . . . . .  Gnd or Off 

Channel 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 mV/div 
Input Coupling . . . . . . . . • . . . • . . . . . . . . . . Gnd or Off 

Sweep Rate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
4593-519 

a. Set the test osc i l loscope for d ifferential operation 
between the two channels (added display mode with 
one channel inverted) . 

b. Establ ish a ground reference level for the test 
osci l loscope by position ing the trace to the center 
horizontal l ine of the graticule. Do not change the 
test osci l loscope Position controls after setting this 
grou nd reference. 

c. With in  the plug-in extender, d isconnect the top 
connector on the left and rig ht sides (labeled A20 
and B20) . Connect each female connector to one of 
the test osc i l loscope channels with the 42-inch 50-
ohm coaxial cables and 50-ohm bnc term inations 
(omit the 50-ohm bnc termi nations if the test 
osci l loscope has a 50-ohm i nput impedance) . 

d .  Set both channels of  the test osci l loscope for de 
i nput coupl ing.  
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e. EXAMINE-test osci l loscope display for a de level 
withi n  1 d ivision (50 m i l l ivolts) of the g round 
reference level in the LEFT, R IG HT, and ADD 
positions of the 7904A VERTICAL MODE switch .  

f. ADJUST -B DC Center adjustment, R455 (on the 
A 14 Trigger Selector Board) for a de level with in 1 
division (50 m i l l ivolts) of the ground reference level 
in the LEFT, R I G HT, and ADD positions of the 
VERTICAL MODE switch .  

g .  I nstal l  t h e  signal standard izer in  t h e  LEFT VERT 
compartment. 

h .  Set the VERTICAL MODE switch to LEFT. 

i .  Set the  signal standard izer Test Selector to  Trigger 
Gain and the Rep Rate to 1 MHz. Use the signal 
standardizer Position control to al ign the bright 
trace displayed on the test osci l loscope with the 
center graticule l ine. 

j . EXAMINE-the test osci l loscope disp lay for n ine  
traces with s ix d ivisions of  vertical deflection 
between the center seven traces, with in  0.6 division 
(300 mi l l ivolts, with in  30 mi l l ivolts) .  

k .  ADJUST -B Gai n adjustment, R474 (on the A 1 4  
Trigger Selector Board) for a test osc i l loscope 
disp lay of six d ivisions of deflection between the 
center seven traces, with i n  0.6 d ivision. 

I .  Remove the signal standardizer from the LEFT 
VERT com partment. 

m.  Set the test osci l loscope to alternate between 
channel 1 and channel 2. Re-establ ish a ground 
reference for both channels of the test osc i l loscope. 
Then set both chan nels for de coupl ing .  

n .  EXAMINE-the test osci l loscope disp lay for a de 
level wit h i n  1 d iv is ion (50 m i l l ivolts) of the 
establ ished ground references (both traces) . 

o. ADJUST -the B DC Common Mode adjustment, 
R479 (on the A 1 4  Trigger Selector Board) for de 
levels within 1 division of g round (both traces) . 

p.  INTERACTION-the adj ustment of R479, R474, and 
R455 may i nteract. Repeat step D3 if  necessary. 



D4. CHECK/ADJUST VERTICAL SIGNAL 
OUT DC CENTERING (A1 4R485, A14R480, 
A14R490) 

NOTE 

If the preceding step was not performed, first 
perform step 0 1, then proceed. 

04. SETUP CONDITIONS 

7904A Controls: 
No change i n  settings. 

D tbSLG 
7904A 

T 
OUT D TH• 

Oscilloscope 

1/ I L  
Coaxial Cable 

Test Equipment Controls: 
Test Oscilloscope 

I n put Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gnd or Off 
Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.5 V/d iv 
Vertical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Channel 1 
Sweep Rate . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 1 ms/div 

4593·520 

a. Esta b l is h  a g ro u n d  refe rence fo r t h e  test 
osci l l oscope by pos i t ion ing  the trace to the 
graticule center l ine. Do not change the test 
osci l loscope Position control after sett ing this 
ground reference. 

b. Connect the front-panel S IG OUT connector to the 
vertical i nput of the test osci l loscope with the 42-
i nch,  50-ohm coaxial cable. 
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c. Set the test osci l loscope input coupl ing switch to 
de. 

d. CHECK-test osci l loscope d isplay for a de level 
within 1 d ivision of the ground reference establ ished 
i n  part a. 

e. ADJUST-Signal Out DC Center adjustment, R485 
(on the A 1 4  Trigger Selector Board) for a de level 
within 1 d ivision of the ground reference level .  

f .  I nstall the  signal standard izer i n  the  LEFT VERT 
compartment. 

g. Set the Test selector to Trigger +Step Resp and the 
Rep Rate to 1 kHz. 

h .  Rotate the s igna l  standardizer Pos i t ion and 
Ampl itude controls to d isp lay a s i x-d iv is ion 
triggered signal on the test osc i l loscope. 

i. EXAM I NE-the test osc i l l oscope squ are-wave 
display for opt imum flat top within 0.1 d iv is ion.  

j .  ADJUST-the Sig nal Out Thermal 1 adjustment 
R480 (on the A 1 4  Trigger Selector Board) to 
optim ize the test osci l loscope square-wave d isplay.  

k .  Set the sig nal standardizer Rep Rate to 1 0  kHz .  

I .  Set the test osc i l loscope sweep rate to 50 
microseconds/d ivision. 

m.  EXAMI NE-the test osc i l loscope square-wave 
d isplay for a flat top, with in  0.2 d ivision. 

n .  ADJUST -the Signal Out Thermal 2 adjustment, 
R490 (on the A 1 4  Trigger Selector Board) to 
optimize test osc i l loscope square-wave d isplay. 
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05. CHECK TRIGGER SELECTOR OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step 0 1, then proceed. 

05. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . LEFT 
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
A TRIGGER SOURCE . . . . . . . . . . • . . . . . . . . . . . . .  VERT MODE 
B TRIGGER SOURCE . . . . . . • . . . . . . . . • . . . . . . . .  VERT MODE 

Cal ib\ 
7904A 

Coaxial 
( t .. .. • � "i =iS  • I • & •  cC CD  CD CD  Cable :a Ui �  • .. 

e . E e 
c( u; ... j:: ll 

Test Equipment Controls: 
Signal Standardizer 

Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 kHz 

A Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X1 
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ndependent 

B Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.2 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC. I nternal 
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X1 
Mod e .  . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . .  Independent 

4593-521 

a. Set the A I NTENS ITY control for a visible display. 
Set the ampl ifier for a 2-d ivision display in the upper 
half of the graticule area. Use the A t ime-base 
Triggeri ng Level control to trigger the d isplay. 

b. Set the VERTICAL MODE switch to R I GHT. 

c. Set the signal  standardizer Ampl itude and Position 
controls for a 2 d ivision d isplay in the lower half of 
the grat icule area. 

d .  Set the VERTICAL MODE switch to ALT. 

e. CHECK-the crt display for 1 kHz and 10 kHz 
triggered waveforms (adjust the time-base un i t  
Triggeri ng Level controls as  necessary) .  

f .  Set the VERTICAL MODE switch to ADD. 

g .  CHECK-the crt display for a tr iggered waveform. 

h .  Set the VERTICAL MODE switch to CHO P. 
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i .  CHECK-the crt for a stable d isplay o f  the 1 kHz 
waveform on ly. 

j . Set the A TRIGGER SOURCE switch to LEFT VERT. 

k .  CHECK-sequential ly select a l l  posit ions of the 
VERTI CAL MODE switch and check for a stable 
display of only the 1 kHz waveform. 

I .  Set the A TRIGGER SOURCE switch to R IGHT 
VERT. 

m. CHECK-sequential ly select all positions of the 
VERTI CAL MODE switch and check for a stable 
display of on ly the 10 kHz waveform. 

n .  Set the VERTICAL MODE switch to AL T, the 
HORIZONTAL MODE switch to B, and the B 
INTENSITY control for a visible d isplay. 

o. CHECK-the crt d isplay for 1 kHz and 10 kHz 
triggered waveforms. 

p. Set the VERTICAL MODE switch to ADD. 

q .  CHECK-crt for a stable d isplay. 

r. Set the VERTICAL MODE switch to CHO P. 

s. CHECK-crt for a stable display of only the 1 kHz 
waveform. 

t .  Set the B TRIGGER SOURCE switch to LEFT VERT. 

u .  CHECK-sequential ly select al l  positions of the 
VERTICAL MODE switch and check for a stable 
display of on ly the 1 kHz waveform. 

v. Set the B TR IGGER SOURCE switch to R IGHT 
VERT. 

w. CHECK-sequential ly select a l l  posit ions of the 
VERTICAL MODE switch and check for a stable 
display of only the 10 kHz waveform. 

x. Set the VERTICAL MODE switch to AL T, the 
HOR IZONTAL MODE switch to ALT, and the A and 
B TRIGGER SOURCE switches to VERT MODE. 

y. CHECK-that the B HORIZ t ime-base is triggered 
on the 1 kHz waveform and the A HORIZ t ime-base 
is triggered on the 1 0  kHz waveform (set the time 
base Triggeri ng  Level controls for tr iggered 
sweeps) .  
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E. HORIZONTAL SYSTEM 
Eq uipment Requ i red : (Numbers correspond t o  those l isted i n  Table 5-3, Test Equ ipment.) 

2,  3. Amplif ier (two requ i red) 

4. T ime Base 

6. Low-Frequency Sine-Wave Generator 

1 0. Signal Standard izer 

1 1 .  T ime-Mark Generator 

E1.  HORIZONTAL SYSTEM PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b. Refer to Section 6, I nstrument Options,  and the 
Change I nformation at the rear of th is man ual for 
any modifications which may affect th is p rocedu re. 

c.  

d. Set the 7904A controls as fo l lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A I NTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
READOUT I NTENSITY . . . . . . .  OFF ( in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . .  As desi red 
CONTROL ILLUM . . . . . . .  MEDIUM (rear panel) 
CALIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . .  0.4 V 

1 2. Coaxial  Cable ( 1 8-inch) 

1 3. Coaxial Cable (42- inch) 

1 5. Adapter, BNC T 

1 7. Screwdriver, Slotted 

E2. ADJUST HORIZONTAL AMPLIFIER 
LIMIT CENTERING (A28R630) 

a. 

b. 

NOTE 

First perform step E1, then proceed. 

E2. SETUP CONDITIONS 

7904A Controls: 
No change i n  settings. 

D 7904A 
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Test Equipment Controls: 
Time Base 

Triggering . . . . . • . . . . . • . . . . . . . . . . . . . . .  Auto, AC, Internal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ps/div 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Com Mode 

4593-528 

Short TP61 0 to T P750 (on the A28 Horizontal 
Ampl if ier board) with a 1 2- inch jumper wire. 

EXAMINE-the vertical trace; it should be with i n  0. 5 
division of the center vertical g raticule l ine. 

c. ADJUST -Lim it CTR adjustment, R630 (on the A28 
Horizontal Ampl ifier Board) to al ign the displayed 
trace with the center vert ical g raticule l i ne. 

d. Remove the ju mper w i re from TP61 0 and TP750. 
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E3. ADJUST HORIZONTAL AMPLIFIER 
CENTERING (A28R1 21 )  

NOTE 

If the preceding step was not performed, first 

perform step E1,  then proceed. 

E3. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D 7904A 
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Test Equipment Controls: 
Time Base 

Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, I nternal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ps/div 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Com Mode 

4593-529 

a. EXAMINE-the vertical trace; it should be with in 0. 5 
division of the center vert ical g raticule l ine. 

b. ADJUST-CTR adjustment, R 1 21 (on the A28 
Horizontal Ampl ifier Control Board) to al ign the 
displayed trace with the center vertical g raticule 
l i ne. 

c. Move the sig nal standard izer to the B HORIZ 
compartment and change the HORIZONTAL MODE 
switch to B.  

d. EXAMINE-the vertical trace; i t  should be within  0.5 
d ivision of the center vertical g raticule l ine. 

e. ADJUST -if necessary, compromise the sett ing of 
R 1 2 1  for opt imum centering for both horizontal 
compartments. If readjustment is  necessary, repeat 
parts a, b, c,  and d of this step. 
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E4. CHECK/ADJUST HORIZONTAL GAIN 
AND LOW FREQUENCY LINEARITY (A28R230) 

NOTE 

If the preceding step was not performed, first 
perform step E1,  then proceed. 

E4. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D 7904A 
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Test Equipment Controls: 
Time Base 

Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto. AC, Internal 
Sweep Rate . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  5 ,us/div 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

4593-530 

a. Al ign the bright vertical trace with the center vert ical 
g rat icule l i ne  (use the signal standard izer Posit ion 
contro l ) .  

b .  CHECK-that the  second and tenth vert ical traces 
al ign with the second and tenth graticule l ines 
with in 0.08 divis ion. 

c. ADJUST -Gain adjustment, R230 (on the A28 
Horizontal Ampl ifier Board) for eight divisions of 
deflection between the second and tenth graticule 
l ines. 

d. CHECK-along the horizontal graticule l ine for 0.05 
division or less error at each vertical g raticule l ine  
i ntersection.  

e. Move the signal standardizer to the A HORIZ 
compartment and change the HOR IZONTAL MODE 
switch to A.  

f .  CHECK-that the deflection between the second 
and tenth gratiucle l ines is the same as in part d of 
th is step, w ith i n  0.08 d iv is ion. 

g. ADJUST -if necessary compromise the setting of 
R230 (on the A28 Horizontal Ampl ifier Board) for 
opti mum gain in both horizontal compartments. If 
readjustment is necessary repeat parts a, b, c,  and d 
of this step. 



ES. ADJUST READOUT CENTERING 
AND GAIN (A28R1 1 4, A28R101 )  

NOTE 

If the preceding step was not performed, first 

perform step E1, then proceed. 

ES. SETUP CONDITIONS 

7904A Controls: 
No change i n  settings. 

ID � 
Test Equipment Controls: 

No equipment necessary. 

a. Set the 7904A POWER switch to OFF.  

4593-531 

b. Remove 02225 from its socket on the A 1 5  Readout 
Systems Board (see Test Point and Adjustment 
Locations G) .  

c .  Set the 7904A POWER switch to  ON and adjust the 
R EADOUT I NTENSITY control for visible characters 
(al l zeros) . 

d. EXAMINE-the crt d isplay for two rows of zeros 
centered horizontal ly with i n  the graticule area. See 
Figure 5-2. 
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Figure 5-2. Readout display with 02225 removed. 

e. ADJUST-RO CENTER adjustment, R 1 1 4  (on the 
A28 Horizontal Ampl ifier Board) to horizontal ly 
center the readout d isplay within the l imits of the 
graticu le area. 

f. ADJ UST-RO Gain adjustment, R 1 01 (on the A28 
Horizontal Ampl ifier Board) so that a l l  characters 
are d isplayed with i n  the l i m its of the g raticule area. 

g .  Set the 7904A POWER switch to OFF,  and replace 
02225 in its socket. 
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E6. CHECK/ADJUST HIGH-FREQUENCY 
TIMING (A28C81 0, A28C850, A28C31 0, 
A28C340, A28R312, A28R340, A28C922) 

NOTE 

If the preceding step was not performed, first 

perform step E1, then proceed. 

E6. SETUP CONDITIONS 

7904A Controls: 
POWER Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
VERTICAL MODE . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . .  . . . . . LEFT 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

D 7904A 

Time-Mark 
Generator 

i • 7 . 
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E • 
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i= � 
Marker Output ,..-Coaxial Cable 

Test Equipment Controls: 
Time Base 

Triggering . . . . . . . . . . . . . . • . . . . . . . . . . . .  Auto, AC, Internal 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 

Time Mark Generator . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms markers 
4593-532 

a. Set the ampl i fier  deflection factor for approximately 
two d iv is ions of d isp lay (set the t i me- base 
Triggering Level as necessary for a stable d isplay) . 

b. EXAMINE-crt d isplay for one t ime-marker per 
division over the center eight d ivisions. 

c .  ADJUST -time- base u n it f ro nt-panel Sw p Cal 
adjustment for one t ime-marker per div is ion over 
the center eight d ivisions. 

d. C H E C K - refer  to t h e  P e r fo r m a n ce C h ec k  
procedures i n  the time-base u nit i nstruction/service 
manual to check h i gh-freq uency t i m i n g  and 
accuracy to 0 .5 ns (500 ps is the fastest cali brated 
sweep rate for the 7904A) . If the given l im its are 
met, omit the remainder of this step. 

e. Set the ti me-base Time/Div to 2 ns. Set the t ime
mark generator for a 2 ns s ine-wave t iming signal .  

f .  EXAMINE-sine-wave d isplay a l ignment of the 
second and tenth sine-wave peaks at the second  
and  tenth g raticule l i ne. 
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g .  ADJUST-hig h-freq uency t iming adjustments, C81 0 
and C850 (on the A28 Horizontal Ampl ifier Board) 
for a l ignment of the second and tenth s ine-wave 
peaks w ith the second and tenth g raticule l ines. 

NOTE 

It is important that the adjustment of CB10 

and CB50 be balanced. Therefore each 

capacitor should be adjusted equally. 

h .  Set the  time-base Ti me/Div to  5 ns  and  the  Mag 
control to X 1 0  (time-base sweep rate of 0.5 
nanoseconds/d ivision) .  

i .  

j .  

k .  

Set the  ti me-mark generator for 1 ns s ine-wave 
t iming s ignals. Set the ampl ifier deflection factor for 
approximately fou r d ivisions of ampl itude. 

EXAMINE-the s ine wave d isplay for fou r  cycles 
over the center e ight d ivisions (sine wave peaks at 
the second and tenth g raticule l i nes) .  

ADJUST-HF Timing adjustments, C31 0 and C340 
(on the A28 Horizontal Board) for four cycles of s ine 
wave signal over the center e ight g raticule d ivisions. 

NOTE 

It is important that the adjustment of C310 
and C340 be balanced. Therefore each 
capacitor should be adjusted equally. 

I .  EXAMINE-crt d isplay for one s ine-wave cycle for 
each two grat icule d ivisions over the center eight 
divisions of d isplay. 

m. ADJUST-HF Linearity adjustments, R31 2  and R340 
(on the A28 Horizontal Ampl if ier Board) for one 
s ine-wave cycle per each two g raticule d iv isions 
over the center eight g raticule d ivisions. 

NOTE 

It is important that the adjustment of R312 
and R340 be balanced. Therefore each 
resistor should be adjusted equally. 

n .  Set the  time-base Time/Div to  10  ns/d ivision and  the 
Mag to X1  0 (ti me-base u n it sweep rate of 1 
nanosecond/d ivision) .  

o .  EXAMINE-sine-wave d isplay for one cycle per 
g raticule l i ne over the center eight graticule 
divisions. 



p. ADJUST -1 ns l inearity adjustment, C922 (on the 
A28 Horizontal Ampl ifier Board) for 1 cyc le per each 
grat icule division over the center eight d ivis ions of 
display. 

q .  CHECK-repeat the horizontal t im ing checks as 
outl ined i n  part d .  

r. INTERACTION-if the t im ing parameters in part d 
are not met, repeat parts e through q of this step. 
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E7. ADJUST HORIZONTAL READOUT 
J ITTER (A28R240) 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

E7. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B 

.. = :a E 
c 

Test Equipment Controls: 
Time Base 

7904A 
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Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 
Sweep Rate . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  0. 1 ms/div 
MAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X10 
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a. Set the R EADOUT INTENSITY for a visi ble readout 
d isplay. 

b. EXAM I N E-crt readout  d i s p l ay for  m i n i m u m  
readout j itter. 

c. ADJUST -LF Comp adjustment, A240 (on the A28 
Horizontal Ampl if ier Board) for m in imum readout 
j i tter. 
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E8. CHECK/ADJUST X-V DELAY 
COMPENSATION (A17C804, A1 7C814) 

NOTE 

If the preceding step was not performed, first 
perform step E1, then proceed. 

ES. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEFT 
HORIZONTAL MODE . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . .  A 

D 7904A 

Low-Frequency 
Sine-Wave 

� • Generator 
;;: 'a ii 1-� E < 

(� -

· In  Aux 
Conn ector � BNC 'T' Connector 

-
Co axial a I , .-/'  C b e  

Test Equipment Controls: 
Amplifier Units 

Volts/Div . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 mV 
Coupling . . . . • . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  DC 
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a. Set the low-frequency s ine-wave generator for eight 
divisions of vertical and horizontal deflection at 35 
kHz. Set the Ampl ifier un it controls to match the 
vertical and horizontal deflection. 

b. CHECK-crt display fo r a Lissajous d isp lay with 
separation of 0.28 division or less ( indicates 2° or 
less phase sh ift; see Figure 5-3) . 

c. Remove the ampl ifier un it from the A HORIZ 
compartment and  i nstall it i n  the B HORIZ 
compartment ( leave signal con nected) .  Set the 
HORIZONTAL MODE to B .  

d .  Repeat part b of  th is  step. 
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NOTE 

Option 2 adds an X-Y Compensation network 
to equalize the signal delay between the 
vertical and horizontal deflection systems. If 
the instrument under test does not contain 
Option 2, omit the remainder of this step. 

e. Set both I nternal Delay Disable switches, S801 and 
S81 1 ,  (on the A 1 7  X-V Delay Compensation Board) 
to the In (up)  position. 

f. Set the low-freq uency s ine-wave generator to 
prod uce eight d ivisions of vertical and horizontal 
deflection at 1 M Hz. 

g. CHECK-the crt display for a Lissajous pattern with 
a separat ion of 0.28 division or  less ( ind icates 2° or  
less phase sh ift ;  see F igure 5-3) . 

h .  ADJUST-X-V Camp adj ustment, C81 4 (on the A1 7 
X-V Delay Compensation Board) for min imum 
separation of  the  display (see F igure 5-3) . 

i .  Remove t h e  a m p l i f i e r  f rom the  B H O R I Z  
compartment and instal l i t  i n  the A H O R IZ 
compartment (leave signal con nected) .  

j .  Set the HORIZONTAL M O D E  t o  A .  

k .  CHECK-the crt d isplay for a Lissajous pattern with 
a separation of 0.28 d ivision or  less ( ind icates 2° or 
less phase shift; see F igure 5-3) . 

I .  ADJUST-X-V Camp adjustment, C804 (on the A1 7 
X-V Delay Compensation Board) for m in imum 
separation of  d isplay (see Figure 5-3) . 

m. Set both I nternal Delay Disable switches (S801 and 
S81 1 )  to the out (down) posit ion. 
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Figure 5-3. Typical display when checking X-Y phase 
compensation. 



Checks and Adjustment-7904A 
Part 1 1-Adjustment and Performance Check 

F. VERTICAL SYSTEM 
Equipment Requ i red : (Numbers correspond to those l isted i n  Table 5-3, Test Eq uipment.) 

3. Ampl ifier 

4. Time Base (two requ i red) 

7. Mediu m-Frequency Sine-Wave Generator 

8. H igh-Frequency Sine-Wave Generator 

1 0. Signal Standard izer 

F1.  VERTICAL SYSTEM PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Seq uence. 

b. Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of th is  manual for 
any modif ications which may affect this proced ure. 

c. See the���������� 
fo ldout page 
Board I l lustrations. 

d. Set the 7904A controls as fo l lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B I NTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
READOUT . . . . . . . . . . . . . . . . . . .  OFF (in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . .  As desired 
BEAMFIN DER . . . . . . . . . . . . . . . . .  Pushbutton out 

1 3. Coaxial Cable 

1 4. Atten uator (2X) 

1 7. Screwdriver, Slotted 

1 8. Tool ,  Al ignment, Nylon 

1 9. Tool ,  A l ignment 

F2. ADJUST VERTICAL AMPLIFIER 
CENTERING (A1 8R736, A1 6R535) 

NOTE 

First perform step F1, then proceed. 

F2. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  AL T 

.. • .. CD 
.. 
� 1-

Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . Auto, AC, Internal 

4593-535 

a. Set the A I NTENSITY control as des i red. 

b. EXAMINE-the vertical position of the alternati ng 
traces (might appear as a s ing le trace) ; they should 
be with i n  0.5 d ivision of the grati cule center l ine. 

c.  Set the VERTICAL MODE switch to LEFT. 

d. ADJUST -MVA Center adjustment, R736 (on the 
A 1 8  Vertical Am plifier Board) to al ign the trace with 
the center grati cule l i ne. 

e. Set the VERTICAL MODE switch to R I G HT. 

f. ADJUST-Right Ctr adj ustment, R535 (on the A1 6 
Vertical Channel Switch Board) to a l ign the trace 
with the center grat icule l ine. 
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F3. CHECK/ADJUST VERTICAL AMPLIFIER 
GAIN (A1 8R21 1 )  

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F3. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

0 7904A 
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Test Equipment Controls: 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Gain 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

4593-536 

a. Position the signal standardizer d isplay to al ign the 
bright center trace with the graticule center l i ne. 

b. CHECK-for one trace per graticule d ivision with in 
0.05 d ivision over the center six graticule d ivisions. 
Note the exact error for comparison in part f .  

c. ADJUST-Vert Gain adj ustment, R21 1 (on the A 1 8  
Vertical Ampl ifier Board) for one division between 
each of the center seven displayed traces, with in  
0.05 d ivision .  

d .  Remove the  signal standardizer from the  R I GHT 
VERT compartment and instal l  it in  the LEFT VERT 
compartment. 

e. Set the VERTICAL MODE switch to LEFT. 

f. CHECK-for one trace per grat icule d ivision within 
0.05 division of the error noted in  part b, over the 
center 6 graticule d ivisions. 

g. ADJUST -if necessary, Vert Gain adjustment, R21 1 ,  
for the best compromise for gain in both LEFT and 
RIGHT compartments. 
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F4. CHECK VERTICAL LOW-FREQUENCY 
LINEARITY 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F4. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R I GHT 

0 7904A 
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Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/dlv 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

Signal Standardlzer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 

4593-537 

a. Set the signal standardizer Amplitude and Position 
controls so the display is exactly two d ivisions i n  
amplitude i n  the  center of  the  graticule area. 

b. CHECK-position the two-d ivision d isp lay vertically 
and check  for not more than 0. 1 division of 
compression or  expansion anywhere within the 
graticule area. 

c. INTERACTION-if the specification of part b was 
not met, perform steps F2, F3, F5, and F6. 



FS. ADJUST THERMAL COMPENSATIONS 
(A1 8R1 30, A1 8C200, A1 8R238, A1 8R335, 
A18R237, A1 8R 1 32, A1 8R1 31 ) 

NOTE 

If the preceding step was not performed, first 

perform step F1, then proceed. 

FS. SETUP CONDITIONS 

7904A Controls: 
A TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . .  RIGHT VERT 

D 7904A 
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Test Equipment Controls. 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0  IJS/div 
Triggering . . . . . . . . . . . . . . . • . . . . . . . . . . .  Auto, AC, Internal 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . · · . · · · 12

5
��� 

a. Set the signal standardizer Position and Amplitude 
controls for an eight-division display centered on 
the crt. 

b. Set the VERTICAL MODE switch to CHOP. 

c. Set the READOUT INTENSITY control for a vis ible 
readout d isplay. 

Checks and Adjustment-7904A 
Part 1 1-Adjustment and Performance Check 

TABLE 5-5 
Thermal Compensation Adjustments 

Signal 
Adjustment Standardlzer Sweep Rate 

Rep Rate 

Comp (R130), 1 MHz 1 JAS  
Comp (C200) 

Comp (R238) 100 kHz 10 Jl.) 
Comp (R335) 1 0 kHz 0.1 ms 

Comp (R237) 1 kHz 1 ms 

Comp (R132) 100 kHz 10 ms 

Comp (R131 )  1 0 Hz 50 ms 

d .  EXAMINE-readout display for less than,  0.05 
d ivisions of j itter and 0.05 d ivisions of deviation in  
the center d isplayed trace us ing the t ime-base 
sweep rates and s ignal standardizer repetition rates 
g iven in Table 5-5. 

e. ADJUST-Thermal Compensations adjustments (on 
the A1 8 Vert ical Ampl ifier Board) as g iven in  Table 
5-5 for min imum readout d isplay j itter and min imum 
deviation of  the  displayed center trace. 

f. INTERACTION-the adjustments l i sted in Table 5-5 
may interact with step F3, F4, F5, and F6; repeat as 
necessary. 
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F6. ADJUST CHANNEL SWITCH COMPENSATION 
(A1 6C538, A1 6R530, A1 6R525, A1 6R520, 
A16R51� A1 6R51 � A1 6C63� A16R63� 
A1 6R625, A1 6R620, A1 6R615, A1 6R612) 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F6. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RIGHT VERT 
A TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . .  VERT MODE 

D 7904A 
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Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ps/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 kHz 

4593-539 

a. Set the signal standardizer Ampl itude control for a 
six-d ivision d isplay. 

b. Set the t ime-base Triggering and Posit ion controls 
for a stable d isplay. 

c .  EXAMINE-disp layed pu lse for opt imum flat top, 
w ith in  0.06 d ivision, with the signal standardizer Rep 
Rate and t ime-base sweep rates given in Table 5-6A. 

d. ADJUST-compensation adjustments (on the A 1 6  
Vertical Channel Switch Board) as g iven in  Table 5-
6A for optimum flat top on the displayed waveform. 

e. Move the s ignal standard izer to the LEFT VERT 
compartment. 
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TABLE 5-6A 
Right Channel-Switch Compensation 

(Signal Rep Rate vs: Sweep Rate) 

Signal 
Adjustment Standardlzer Sweep Rate 

Rep Rate 
-

C538,A530 1 00 kHz 2.0 /)S 
R525 1 0 kHz 20.0 /)S 
R520 1 kHz 0.2 ms 

A515 100 Hz 2.0 ms 

R51 2 10 Hz 20.0 ms 

TABLE 5-6B 
Left Channel-Switch Compensation 

(Signal Rep Rate vs: Sweep Rate) 

Signal 
Adjustment Standardlzer Sweep Rate 

Rep Rate 

C638, R630 1 00 kHz 2.0 JlS 
R625 10 kHz 20 /)S 
R620 1 kHz 0.2 ms 

R615 100 Hz 2.0 ms 

R61 2 1 0 Hz 20.0 ms 

.. 

f .  Set the VERTICAL MODE switch to LEFT VERT. 

g .  Set the s ignal standard izer Rep Rate to 1 00 kHz and 
the t ime-base u n it sweep rate to 2 ps/d ivis ion. Set 
the Ampl itude and Position controls for a six
division display ,  centered on the g raticule area. 

h. EXAMINE-d isplayed pu lse for optimum flat top, 
within 0.06 d ivision , with the signal standardizer Rep 
Rate and the t ime-base un it sweep rates g iven in 
Table 5-68. 

i .  ADJUST -compensation adjustments (on the A 1 6  
Vertical Channel Switch Board) as g iven i n  Table 5-
68 for opti mum flat top on the d isplayed waveform.  



F7. ADJUST HIGH-FREQUENCY COMPENSATION 
(A 18R404, A 1 8R405, A 18C401 , R83, 
A 1 8R21 5, A 1 8C21 5, A 18L 100) 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F7. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LEFT VERT 
A TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . .  VERT MODE 

ID � 
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Test Equipment Controls: 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ns/div 
Triggering . . . . . . . . . . . .  Auto, AC, Internal, Positive Slope 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz + Step Resp 
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz 

4593-540 

a. Set the signal standardizer Amplitude and Pos ition 
controls for a s ix-d ivision disp lay centered on the 
crt. Set the t ime-base un it Position control to align 
the 50% point of the step with the second vertical 
graticule l ine. 

b. EXAMINE-the transient response for optimum 
square corner and flat top on the displayed pu lse 
with in the fol lowing l im its: Aberrations in the f irst 5 
nanoseconds after the 50% point of the step should 
not exceed 0.3 division peak-to-peak.  Aberrations 
from 5 to 10 nanoseconds after the 50% point of the 
step shou ld not exceed 0. 1 8  d ivision peak-to-peak .  
Aberrations after 1 0  nanoseconds of  the 50% point 
of the step should not exceed 0.06 division peak-to
peak except to allow 0. 1 2  division of aberrations for 
delay- l ine termi nation at about 1 30 nanoseconds 
from the step (change t ime/division setting as 
necessary to v iew 1 30 nanoseconds from step) . R ise 
t ime of the pu lse shou ld be 600 picoseconds 
between the 1 0% and 90% points. 

c. ADJUST-High Frequency compensation as g iven 
in Table 5-7. (The H igh Frequency Compensation 
adjustments are located on the A 1 8  Vertical 
Ampl if ier Board . )  

Checks and Adjustment-7904A 
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TABLE 5-7 
High-Frequency Compensation Adjustment 

Pulse Time 
Adjust For 

Segment 
(See Part b 

Adjustment for detailed 
(From 50% 

adjustment 
point of step) 

limits) 

A18R404, First 5 ns. Optimum rise 
A18R405, time and flat 
A1 8C401 top with 

abbe rations 
not to exceed 

0.3 div p-p. 

R83 First 7 ns Minimum slope. 
(on 7904A (Time-base R83 INTERACTS 
chassis) unit sweep with Vert Gain 

rate at adjustment 
1 0  ns/div). A1 8R21 1'. 

A18R21 5, Best front 
A18C215 corner and 

minimum 
abberations. 
Adjust rise 

time for 
600 ps or less. 

A18L1 00 From 2 ns Best flat top. 
to 5 ns. 

d. INTERACTION-adjustments in step F7 i nteract 
with steps F3, F4, and F5; repeat as necessary. 

e. Move the signal standardizer to the R IGHT VERT 
compartment and set the VERTICAL MODE switch 
to R I G HT. 

f. EXAMINE-displayed pu lse for opt imum square 
corner and flat top with aberrations with in  the l i m its 
g iven in part b .  

g .  I NTERACTI ON-if  necessary, com prom ise the 
H igh-Frequency Compensation Adjustments g iven 
in Table 5-7. 
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F8. CHECK VERTICAL AMPLIFIER 
500 MHz GAIN 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

FB. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RIGHT 

lC 
ux-ln A 

c 
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W in 
nput 
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SG504 Output Head 

Test Equipment Controls: 
Time Base 

High-Frequency 
Sine-Wave 
Generator 

,_ 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, External 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Freq Resp 

High-Frequency Sine-Wave Generator 
Reference Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 MHz 

4593-541 

a. Set the signal standard izer Am plitude control ful ly 
clockwise. 

b. Set the h igh-frequency sine-wave generator for a 
1 0-d ivision d isplay at the reference frequency 
(between 6 and 50 megahertz) centered on the 
graticu le. (To obtain a 1 0-division d isplay, f irst 
obtain an eight-division d isplay, then vertically 
position the d isplay one d ivision down and i ncrease 
the output ampl itude of the s ine-wave generator so 
that the top of the d isplay reaches the top of the 
graticule.) 
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c. Set the signal standard izer Ampl itude control for a 
six-d ivision display, centered on the graticu le. (The 
CW Leveled ind icator should be l it . )  

d. Without changing the output ampl itude, i ncrease 
the generator freq uency u n t i l  the d isp layed 
ampl itude is reduced to 4.6 d ivisions. If the CW 
Leveled  i n d i cator  ext i n g u is hes ,  i n c rease the  
ampl itude of  the  s ine-wave generator s ignal unti l  
the l ight just turns on. 

NOTE 

The signal standardizer c w_ Leveled light 
must be on and the sine-wave generator 
must be properly connected for a valid 
check. Refer to the signal standardizer and 
h i g h - fre q u e n cy s in e - wa ve g e n e ra t o r  
manuals. 

e. CHECK-sine-wave generator freq uency is 500 MHz 
or h igher (verifies 500 megahertz gai n ) .  

f. Move the s ignal standard izer to the LEFT VERT 
compartment ( leave sig nal connected) and set the 
VERT I CAL MODE switch to LEFT. 

g .  CHECK-repeat parts d .  through f. for the LEFT 
VERT compartment. 

h. INTERACTION-if the specifications of steps e or g 
were not met, perform steps F2, F3, F4, F6, and F8. 



F9. CHECK VERTICAL CHANNEL ISOLATION 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F9. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R IGHT 

Hlgh-Frequenq 
Sine-Wave 
Generator 
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Coaxial Cable 

\ 
Test Equipment Controls: 

Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . • . . . . . . . . . . . . . .  Auto, AC, Internal 

Amplifier 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

High-Frequency Sine-Wave Generator . . . . . . . . . . . . .  500 MHz 

4593-542 

a. Connect the output of the h i gh-frequency sine-wave 
generator to the amplifier i nput. 

b. Set the output of the h igh-frequency sine-wave 
generator and the ampl ifier deflection factor for 
eight-d ivisions of deflection at 500 MHz. 

c. Set the VERTI CAL MODE switch to LEFT. 

Checks and Adjustment-7904A 
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d .  CHECK-crt d isplay ampl itude for 0. 1 d ivision or  
less of the  500 MHz signal (verifies isolation of  at 
least 80: 1  at 500 M Hz).  

e .  Move the a m pl i f ier  u n it to the LEFT VERT 
compartment without chang ing any settings. 

f .  Set the VERTICAL MODE switch to R I G HT. 

g. CHECK-crt d isplay ampl itude for 0. 1 d ivision or 
less of the 500 M Hz signal (verifies isolation of at 
least 80: 1  at 500 MHz).  Disconnect the h igh
frequency s ine-wave generator. 

h. Set the VERTICAL MODE switch to LEFT. 

i. C o n n ect t h e  m e d i u m-f req u e n cy s i n e-wave 
generator to  the ampl ifier i n put. 

j .  Set the medium-frequency sine-wave generator for 
eight d ivisions of deflection at 1 00 megahertz. 

k .  Set the VERTICAL MODE switch to R I G HT. 

I .  CHECK-crt display ampl itude for 0.05 d ivision or  
less of  1 00 megahertz signal (verifies 1 00 megahertz 
isolation of at least 1 60: 1 ) . 

m .  M ov e  t h e  a m p l i f i e r  t o  t h e  R I G HT V E R T  
compartment without changing any settings. 

n .  Set the VERTICAL MODE switch to LEFT. 

o. CHECK-crt d isplay ampl itude for 0.05 d ivision or  
less of  1 00 megahertz signal (verifies isolation of  at 
least 1 60 : 1  from de to 1 00 megahertz) . 
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F10. CHECK VERTICAL DISPLAY MODES 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F1 0. SETUP CONDITIONS 

7904A Controls: 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R I GHT 

D 7904A 

il .. 
� • !  . .. .. = & • Ill 
a. us i  ., 
E E 
cc iii i= 

Test Equipment Controls: 
Time Base 

Sweep Rate.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

Amplifier 
Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0. 1 V/div 
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DC 

Signal Standardizer 
Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vert or Horiz Aux I n  

4593-543 

a. Position the trace to the upper half of the g raticule 
area with the signal standardizer Position contro l .  

b. Set the VERTICAL MODE switch to LEFT and 
position the trace to the lower half of  the g raticule 
area with the ampl ifier Position control. 

c .  CHECK-for two t races in the AL T and CHOP 
positions of  the VERTICAL MODE switch. 

d .  Set the  VERTICAL MODE switch to  ADD.  

e .  CHECK-for a single trace that can be  positioned 
vertically with either left or right vertical Position 
controls. 
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F 1 1 .  CHECK VERTICAL TRACE SEPARATION 
(B) OPERATION 

NOTE 

If the preceding step was not performed, first 
perform step F1, then proceed. 

F1 1.  SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CHOP 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ADD 

.. .. = . • 
CC III 

.. 111 111 
.. 

E E 
i= i= 

Test Equipment Controls: 
A Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

B Time Base 
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593-544 

a. CHECK-rotate the VERT TRACE SEPARATION 
{B)  control th roughout its range and check that the 
trace produced by the 8 time-base un it can be 
posit ioned above and below the trace produced by 
the A t i me-base un i t  by at least 3.5 d ivisions. Repeat 
with the H O RIZONTAL MODE switch set to ALT. 



Checks and Adjustment-7904A 
Part 1 1-Adjustment and Performance Check 

G. READOUT SYSTEM 
SN 803 1 766 & Below 

Equipment Requ i red : (Numbers correspond to those l isted i n  Table 5-3, Test Equipment.) 

2. Ampl ifier, Dual-Channel 

4. Time Base 

G 1 .  READOUT SYSTEM PRELIMINARY 
SETUP 

a. Perform the Adjustment and Performance Check 
Power-Up Sequence. 

b. Refer to Section 6, I nstrument Options, and the 
Change I nformation at the rear of this man ual for 
any modif ications which may affect this procedure. 

c. See the ':I'EST PC)INT AND �:t.� d. 
fo ldout page in Sect ion 8, D iagrams an d Circuit  
Board I l lustrations. 

d. Set the 7904A controls as fo l lows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . .  Midrange 
A TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . .  M idrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . .  A 
B I NTENSITY . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOURCE . . . . . . . . . . .  VERT MODE 
READOUT INTENSITY . . . . . . .  OFF ( in detent) 
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
BEAMFINDER . . . . . . . . . . . . . . . . .  Pushbutton out 
Readout Selector Switch . . . . . . . . . . . . .  Free Run 

(see Test Point 
and Adjustment 

Locations G.) 

1 7. Screwd river, slotted 

1 9. Tool ,  Al ign ment 

G2. ADJUST READOUT VERTICAL 
SEPARATION, CENTERING AND 
CHARACTER HEIGHT (A15R2291 , A1 8R737, 
A1 5R2273, A28R101,  A28R 1 1 4) 

NOTE 

First perform step G 1, then proceed. 

G2. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

Test Equipment Controls: 
No equipment necessary. 

a. Set the POWER switch to O FF. 

4593-545 

b. Remove 02225 from i ts socket on the A 1 5  Readout 
System Board . 

c. Set the POWER switch to on.  

d .  Set the REA DOUT INTENSITY control for v is ible 
characters (all zeros) . 

NOTE 

The following tolerances are provided as 
guides to correct instrument operation and 
are not instrument specifications. 

e. EXAMINE-the crt display for two rows of zeros, 40 
zeros to a row with no character overlap. The two 
rows of zeros should be located vertical ly in the 
middle of the top and bottom divisions of the 
graticule (see Fig. 5-4) .  
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Figure 5-4. Readout display with 02225 removed. 

NOTE 

The M VA Center (Main Vertical Amplifier) 

A djustment R736 must be correct before 
making the next adjustment. Refer to F. 
Vertical System procedure. 

f. ADJUST-Vert ical Separation adjustment, R2291 
(on the A 1 5  Readout System Board) and R/0 
Center adj ustment, R737 (on the A 1 8  Vertical 
Ampl ifier Board) to pos ition the two rows of readout 
characters to the m iddle of the top and bottom 
divisions of the g raticule. Set Character Height 
adjustment, R2273 (on the A 15 Readout System 
Board) as desired . 

g .  EXAMINE-d isplay for two rows of zeros, 40 zeros 
to each row with no character overlap. Total length 
of each row of characters is between 9.5 and 1 0  
divisions. 

h .  ADJUST -RO Ctr adjustment R 1 1 4, and RO Gain 
adjustment, R 1 01 (on the A28 Horizontal Ampl ifier 
Board) to horizontal ly center the zeros display and 
to sef the length of each row of characters to 
between 9.5 and 1 0  divisions. 

i .  Set the POWER switch to OFF and replace 02225 i n  
its socket. 
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G3. ADJ UST CHARACTER SCAN 
(A1 5R21 28) 

NOTE 

If the preceding step was not performed, first 
perform step G 1 ,  then proceed. 

G3. SETUP CONDITIONS 

7904A Controls: 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R IGHT 

D 
Test Equipment Controls: 

Amplifier Unit 
Deflection Factors 
Display Mode . 

a; 
� 1: .. 1: = ·  : .s:  
"- 0  
E -C l!j 

e. 

7904A 

. . . . . . . . . . . . .  50 mV/div 
. Dual trace 

4593-546 

a. E X A M I N E - t h e  d i s p l a y e d  c h a r a c t e r s  fo r 
completeness without overscann i ng ;  overscanning 
causes a br ight dot where traces overlap. 

b. ADJUST-Character Scan adjustment, R21 28 (on 
the A 15 Readout System Board) for fully scanned 
characters without overscanning .  The m and the 5 
wi l l  show the most change. 



G4. ADJUST COLUMN AND ROW 
MATCH (A15R2214, A1 5R2183) 

NOTE 

If the preceding step was not performed, first 

perform step G 1, then proceed. 

G4. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D 7904A 

� 'f • c :;: •  = .�:: a. u  E -c �  
e. 

Test Equipment Controls: 
Amplifier 

Display Mode . . . . • • . . . . . . . . • . . . . . . . . . . . . . . . . .  Dual trace 

4593-547 

a. Press and hold one of the ampl ifier trace-identify 
buttons.  

b. EXAM I N E-the readout d isp lay for  cor rect 
ind ication of " IDENTIFY." If the readout display is 
incorrect, adjustment is requ i red. 

c. ADJUST -Column Match adjustment R2214, and 
Row Match adjustment, R2183 (on the A 15 Readout 
System Board) ,  for correct readout of " I DENTIFY." 
Set these adjustments to the center of the range 
which provides correct readout ind icat ion.  Release 
the ampl ifier trace-identify button .  

Checks and Adjustment-7904A 
Part 11-Adjustment and Performance Check 

GS. CHECK READOUT MODES 

NOTE 

If the preceding step was not performed, first 
perform step G 1, then proceed. 

G5. SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D 7904A 

.. 
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Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC, Internal 

4593·548 

a. Set the READOUT I NTENSITY control for a v is ible 
display. 

b. CHECK-set the ti me-base to several sweep rates 
throughout its range, and check that the readout 
characters are d isp layed. 

c. Set the R EADOUT +GATE/EXT button to +GATE 
(pressed i n )  and set the R EADOUT I N TENSITY 
control to PULSED. 

d .  Set the +GATE mode switch to A .  

e .  Set the R EADOUT PRESET control for  a visi ble 
readout display. 

f. Set the time-base un it  for a free-running (not 
triggered) sweep at a rate of 0.2 second/d ivision.  

g. CHECK-that the readout characters are blanked 
out whi le the sweep is runn ing ,  and are displayed 
immed iately after the end of the sweep; each 
character encoded by the plug-in un its is d isplayed 
only once for each sweep. 

h. Set the READOUT +GATE/EXT button to EXT 
( released) .  

i .  CHECK-press the R EADOUT MAN pushbutton 
and notice t hat one frame of readout is  displayed. 

j. Turn POWER switch OFF. Replace the fan blade (re
moved at start of procedure for instruments with 
serial number below 8040000), and the side covers. 
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G. READOUT SYSTEM 
SN 803 1767 & Above 

Equipment Required: (Numbers correspond to those listed in  Table 5-3, Test Equipment). 

1 .  Test Oscilloscope (with 1 OX probes) 
2. Amplifier, Dual-Channel 
4. Time Base 

1 7. Screwdriver,slotted 
1 9. Tool, Alignment 

G 1 .  READOUT SYSTEM PRELIMINARY SETUP 

a. Perform the Performance Check Power-Up Sequence. 

b. Refer to Section 6, Instrument Options, and the 
Change Information at the rear of this manual for any 
modifications which may affect this procedure. 

c. Set the 7904A controls as follows: 

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . On 
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . .  R IGHT 
VERT TRACE SEPARATION (B) . . . . . . . . . .  Midrange 
A TR IGGER SOU RCE . . . . . . . . . . . . . . .  VERT MODE 
A INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . .  A 
B INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . .  Midrange 
B TRIGGER SOU RCE . . . . . . . . . . . . . . .  VERT MODE 
READOUT INTENSITY . . . . . . . . . . . . . .  OFF (in detent) 
GRAT I LLUM . . . . . . . . . . . . . . . . . . . . . . . . .  M idrange 
BEAM FINDER . . . . . . . . . . . . . . . . . . . . Pushbutton out 

READOUT MODE PLUG 
P21 1 2  . . . . . . . . . . . . . . . . . . .  Connect pins 1 & 2 (see 

Test Point and 
Adjustment Locations G). 

G2. ADJUST READOUT VERTICAL SEPARATION, 
CENTERING AND SIZE (A1 5R2260, A1 8R737, 
A1 5R22 10, A28R1 01 , A28R1 1 4) 

NOTE 

First perform step G1,  then proceed. 

G2. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

Test Equipment Controls: 
No equipment necessary. 

a.  Set the POWER switch to OFF.  

b. Move Plug P21 84 to Pins 2 and 3. 

c.  Set the POWER switch to on. 

4593-545 

d.  Set the READOUT INTENSITY control for visible char
acters (all zeros). 

NOTE 

The following tolerances are prov1ded as guides to 
correct instrument operation and are not instrument 
specifications. 



e. EXAMINE-the crt display for two rows of zeros, 40 
zeros to a row. The two rows of zeros should be lo
cated vertically in the middle of the top and bottom divi
sions of the graticule (see Fig . 5-4). 

NOTE 

The MVA Center (Main Vertical Amplifier) Adjustment 
R736 must be correct before making the next adjust
ment. Refer to F. Vertical System procedure. 

f. ADJUST -Vertical Separation adjustment, R2260 on 
the A 1 5  Readout System Board and R/0 Center ad
justment, R737 (on the A 1 8  Vertical Amplifier Board) to 
position the two rows of readout characters to the mid
dle of the top and bottom divisions of the graticule. Set 
Character Size adjustment, R221 0 on the A 1 5  Readout 
System Board as desired. 

g. EXAMINE-display for two rows of zeros, 40 zeros to 
each row. Total length of each row of characters is be
tween 9.5 and 1 0  divisions. 

h .  ADJUST-RO Ctr adjustment R1 1 4 ,  and RO Gain ad
justment, R1 01 (on the A28 Horizontal Amplifier Board) 
to horizontally center the zeros display and to set the 
length of each row of characters to between 9.5 and 1 0  
divisions. 

i. Set the POWI;R switch to OFF and replace Plug 2 1 84 
on Pins 1 and 2 .  

Checks and Adjustment-7904A 
Part 11-Adjustment and Performance Check 

G3. ADJUST CHARACTER CLOCK (A1 5C21 55) 

NOTE 

If the preceding step was not performed, first perform 
step G 1, then proceed. 

G3. SETUP CONDITIONS 

7904A Controls: 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  On 
VERTICAL MODE . . . . . . . . . . . . .  , , . . . .  , . . . . , . . . . . . . . .  R I G HT 

D 7904A 
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e. 
Test Equipment Controls: 

Amplifier Unit 
Deflection Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mV/div 
Display Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dual trace 

4593-546 

a. Connect Test Oscilloscope Channel 1 to pin 1 2  of 
U2202 (on the A 1 5  Readout System board). 

b. Set the Time Base sweep rate for 5 J.LS/div, negative 
triggers. 

c. Set the Amplifier Unit Trigger Source to CH 1 and con
nect Channel 2 to pin 1 3  of U2202. 

d. ADJUST -C2 1 55 (on A 15 Readout System Board) for 
seventeen positive pulses on the Test Oscilloscope. 
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G4. ADJUST COLUMN AND ROW MATCH 
(A 1 5R2243, A 1 5R2 1 83) 

NOTE 

If the proceeding step was not performed, first per
form step G1, then proceed. 

G4. SETUP CONDITIONS 

7904A Controls: 
No change in settings. 

D 7904A 
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e. 

Test Equipment Controls: 
Amplifier 

Display Mode . . . . . . . . . . . . . . . . . .  . . . . . . . .  Dual trace 
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a. Press and hold one of the amplifier trace-identity 
buttons. 

b. EXAMINE-the readout display for correct indication of 
" IDENTIFY " .  If the readout display is incorrect, adjust
ment is required. 

c. ADJUST -Column M atch adjustment R2243, and Row 
Match adjustment, R21 83 (on the A 1 5  Readout System 
board), for correct readout of " IDENTIFY " .  Set these 
adjustments to the center of the range which provides 
correct readout indication. Release the amplifier trace
identify button. 

GS. CHECK READOUT MODES 

NOTE 

If the proceeding step was not performed, first per
form step Gt, then proceed. 

GS. SETUP CONDITIONS 

7904A Controls: 
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A 

D 7904A 
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Test Equipment Controls: 
Time Base 

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/div 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . .  Auto, AC. Internal 
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a. Set the R EADOUT I NTENSITY control for a visible 
display. 

b .  CHECK-set the time-base to several sweep rates 
throughout its range, and check that the readout char
acters are displayed. 

c. Set the READOUT + GATE/EXT button to + GATE 
(pressed in) and set the READOUT I NTENSITY control 
to PULSED. 

d.  Set the + GATE mode switch to A .  

e .  Set the READOUT PRESET control for a visible read
out display. 

f. Set the time-base unit for a free-running (not triggered) 
sweep at a rate of 0.2 second/division. 

g. CHECK-that the readout characters are blanked out 
whi le the sweep is running, and are displayed immedi
ately after the end of the sweep; each character en
coded by the plug-in units is displayed only once for 
each sweep. 

h. Set the R EADOUT + GATE/EXT button to EXT 
(released). 

i .  CHECK-press the R EADOUT MAN pushbutton and 
notice that one frame of readout is displayed. 

j . Turn POWER switch OFF. Replace the fan blade (re
moved at start of procedure), and the side covers. 

This completes the Part 1 1-Adjustment and Performance 
Check Procedure. 



Section 6-7904A 

INSTRUM ENT OPTIONS 
Your 7904A Osci l loscope may be equipped with one or more instrument options. A brief descr ipt ion of each avai lable 
opt ion is g iven in the following d iscussion.  Option i nformation is incorporated i nto the appropriate sections of the 
manual. Refer to Table 6- 1 and the Table of Contents for location of option information . For further i nformation on 
instrument options, see your Tektronix Products catalog or contact your Tektronix Field Office. 

I WA R N I N G  I 
To avoid electric shock hazard, operating personnel must not remove the protective instrument covers. 
Component replacement and internal adjustments must be made by qualified service personnel only. 

OPTION 2 

Option 2 provides phase correction when operating i n  
the  X-Y Mode. A delay com pensation network is added 
to equalizes the signal  delay between the vertical and 
horizontal deflection systems. When the compensation 
network is i nstal led and activated, the phase sh ift 
between the vert ical  and horizontal chan nels i s  
adj ustable to  less than 2° from de  to  1 megahertz. 

Option 2 can be added at any t ime. Refer to your 
Tektronix Products catalog or contact your local 
Tektron ix Field Office. 

OPTION 3 

Option 3 enables the 7904A to meet the EMC 
(electromagnetic com pat ib i l ity) specifications g iven in 
Section 1 -General I nformation of this manual .  

Option 3 can be added at any t ime. Refer to your 
Tektronix Products catalog or contact your local 
Tektronix Field Office. 

OPTION 4 

Option 4 provides a 4 em x 5 em crt display with P31 
phosphor. 

OPTION 1 3  

Opt ion 1 3  provides a 4 e m  x 5 e m  crt display with P1 1 
phosphor. 

OPTION 78 

Option 78 provides a 8 em x 10 em crt d isplay with P1 1 
phosphor. 

OPTION A1 

The standard power cord is replaced with Universal 
European 24Q-volt type power cord . 

OPTION A2 

The standard power cord is replaced with the Un ited 
Kingdom 240-volt type power cord. 

OPTION A3 

The standard power co rd is replaced with the Austral ian 
240-volt type power cord. 

OPTION A4 

The standard power cord is replaced with the North 
American 24Q-volt type power cord. 

OPTION AS 

The standard power cord is replaced with the 
Switzerland 220V/1 0A type power cord. 

I NSTRUMENT OPTION 
I DENTI FICATION 

Options 2 ,  3, 4 ,  1 3, and 78 are identified by labels o n  the 
7904A rear panel. 

To ident ify Power-Cord Options A1 , A2, A3, A4, and A5 
refer to Table 1 -2 to determine the type of power cord 
used with your i nstrument. 

6-1 



Instrument Optlons-7904A 

TABLE 6-1 

Option Information Locator 

Location 

Instrument Option Manual Section Heading Information 

Option 2 1 Table 1 -3 Horizontal System performance 
(X-Y mode phase General Electrical requirements. 
correction) Information Characteristics 

(HORIZONTAL 
SYSTEM) 

2 X-Y Operation Horizontal delay description. 
Operating 

Instructions 

3 Description A and B HORIZ signal. 

Theory of 
Operation X-Y Delay Delay compensation network circuit 

Compensation description. 
(Option 2) 

5 Part I Performance Check procedure. 
Checks and Performance Check 
Adjustment (Step D4. Check 

X-Y Delay 
Compensation) 

Part II Adjustment and Performance Check 
Adjustment and procedure. 

Performance Check 
(Step E8. Check/ 
Adjust X-Y Delay 

Compensation) 

Option 3 2 Light Filter EMI and light filter 
(Electromagnetic Operating description. 
Compatibility) Instructions 

4 Cabinet Panel Warning against personal injury. 
Maintenance Removal 

CRT Crt mesh filter cleaning instructions. 

Option 4 1 Table 1 -3 Graticule area display 
(4 x 5 em display General Electrical specifications, phosphor type, 
with P31 phosphor) Information Characteristics and writing speed. 

(DISPLAY) 

Option 1 3  1 Table 1 -3 Graticule area display 
( 4 x 5 em display General Electrical specifications, phosphor type, 
with P1 1 phosphor) Information Characteristics and writing speed . 

(DISPLAY) 

Option 78 1 Table 1 -3 Graticule area display 
(8 x 1 0 em display General Electrical specifications, phosphor type, 
with P1 1 phosphor) Information Characteristics and writing speed. 

(DISPLAY) 

Option A1 1 Table 1 -2 Plug configurations, usage 
(Universal European General Power-Cord and and reference standards. 
240-volt power cord) Information Plug Identification 

Information 



Instrument Option 

Option A2 
(United Kingdom 
240-volt power cord) 

Option A3 
(Australian 
240-volt power cord) 

Option A4 
(North American 
240-volt power cord) 

Option A5 
(Switzerland 
220 V /1 0 A power cord) 

\ I 

Manual Section 

1 
General 

Information 

1 
General 

Information 

1 
General 

Information 

1 
General 

Information 

TABLE 6-1 (CONT) 
Option Information Locator 

Location 

Heading 

Table 1 -2 
Power-Cord and 

Plug Identification 
Information 

Table 1 -2 
Power-Cord and 

Plug Identification 
Information 

Table 1 -2 
Power-Cord and 

Plug Identification 
Information 

Table 1 -2 
Power -Cord and 

Plug Identification 
Information 

Instrument Optlons-7904A 

Information 

Plug configurations, usage, 
and reference standards. 

Plug configurations, usage, 
and reference standards. 

Plug configurations, usage, 
and reference standards. 

Plug configurations, usage, 
and reference standards. 



Section 7 -7904A 

R E PLAC EABLE 
E L ECTRI CAL PARTS 
PARTS ORDERI NG I N FORMATION 

Replacement parts are available from o r  t hrough your local 

Tektron1 x .  I nc F1eld Off1ce or representative 

Changes to Tektron1 x instruments are sometimes made to 

accommodate I m proved components as t hey become available. 

and to give you the benefit of the lat est circuit Im provements 

developed t n  our engineering department. It is  t herefore im por

tant. when ordering parts. to i nclude the followtng i nformation i n  

your order P a rt  n u m ber, i nstrument type or number, serial 

number, and modificatiOn number if applicable. 

If a part you have ordered has been replaced w1th a new or 

1m proved part. your local Tektronix. I nc. Field Office or represen

tative w i l l  contact you concerning any change in part number. 

Change mformat1on. if any, I S  located at the rear of t his 

manual 

LIST OF ASSEMBLIES 

A l i st of assemblies can be found at t h e  beg inning o f  the 

Electncal Parts L1st. The assemblies are l i sted in numerical order. 

When the complete component number of a part is known, t his list 

w 1 1 1  Identify the assembly in which the part I S  located. 

CROSS I N DEX-M FR. CODE NUMBER TO 
MANU FACTURER 

T h e  Mfr. Code Number t o  Ma nufacturer index for the 

Electncal Parts list • s  located immediately after this page. The 

Cross I ndex provides codes, names and addresses of man ufac

t urers of components l isted in t he Electrical Parts List . 

ABBREVIATIONS 

Abbrev1at1ons conform t o  Amen can Nat1onal Standard Y 1 . 1 .  

COMPONENT NUM BER (column one of the 
Electrical Parts List) 

A numbertng method has been used to identify assemblies, 

subassemblies and parts. Examples of t hi s  numbering method 

and typ1cal expansions are i l l ustrated by t he following: 

Example a. component number 
� 

A23R1 234 A23 R 1 234 

� �  
Read: Resistor 1 234 of Assembly 23 

Example b. component number 

A23A2R 1 234 A23 A2 R 1 234 

Assembly � Subassembly � L,_ number 

C i rcuit 

number 

Read: Resistor 1 234 of Subusembly 2 of Assembly 23 

Only the circuit number wi l l  appear on t he diagrams and 

circuit board i l l ustrations. Each diagram and circuit board 

i l l ustration is clearly marked with the assembly n u m be r  

Assembly numbers are also marked on t he mechanical exploded 

views located in t he Mechanical Parts List. The component 

number is obtained by addi ng the assembly number prefix to the 

circuit number. 

The Electrical Parts List is d i vided and arranged by 

assemblies in numerical sequence ( e . g . ,  assem bly A1 with its 

subassemblies and parts, precedes assembly A2 with its sub

assemblies and parts).  

Chassis-mounted parts have no assembly n umber pref1x 

and are located at the end of the Electrical Parts list 

TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

l n d1cates part number to be used when ordering replace

ment part from Tektronix. 

SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts Ust) 

Column three (3) i n dicates t he serial number at which the 

part was first used. Column lour (4) indicates t he serial numbe• '�' 
which the part was removed. No serial number entered i n dicate� 

part is good for all serial numbers. 

NAME & D ESCRIPTION (column five of the 
Electrical Parts List) 

In t he Parts list. an Item Name is separated from the 

description by a colon ( : ) . Because of space l imitat i ons, an Item 

Name may someti mes appear as incom plete. For f u rt her Item 

Name identification. the U . S. Federal Cataloging Handbook H6-1 

can be utilized where possi bl e. 

M FR. CODE (column six of the Electrical Parts 
List) 

I n dicates the code number of the actual manufacturer of the 

part. (Code to name and address cross reference can be found 

immediately after this page.) 

MFR. PART N UM BER (column seven of the 
Electrical Parts List) 

I n d icates actual manufacturers part number. 
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Replaceabl e El ectrical Parts - 7904A 

CROSS INDEX - M FR. CODE NUM BER TO M ANUFACTURER 

Mfr. 
Code Manufacturer Miress City, State, Z1p Code 

00213 NYTRONICS COMPONENTS GROUP I NC ORAAGE ST IY\RLI M3TON SC Z9532 

SUBSI DIARY OF NYTRONICS I NC 
00779 AMP I NC 2800 FULLING M I LL HARRISBURG PA 17105 

PO BOX 3608 

00853 SANGl\MO WESTON I NC SA� RD PICKENS SC 29671-9716 

COMPONENTS DIV PO BOX 128 

01121 ALLEN-BRADLEY CO 1201 S 2ND ST MI LWAUKEE WI 53204-2410 
01295 TEXAS INSTRUMENTS I NC 13500 N CENTRAL EXPY DALLAS TX 75265 

SEMICONDUCTOR GROUP PO BOX 655012 
02 111  HAMI LTON STANDARD CONTROLS I NC 17070 E GALE AVE CITY OF I NDUSTRY CA 91749 

SPECTROL DIV P 0 BOX 1220 
02114 AMPEREX ELECTRONIC CORP 5083 KINGS 1-WY SAUGERTI ES NY 12477 

FERRDXCUBE DIV 
02735 RCA CORP ROUTE 202 SOMERVILLE NJ 08876 

SOLID STATE DIV I S ION 
02777 HOPKI NS ENGINEERING CO 12900 FOOTHILL BLVD SAN FERNANDO CA 91342-4928 

03508 GENERAL ELECTRIC CD W GENESEE ST AUBURN NY 13021 

SEMI-CONDUCTOR PRODUCTS DEPT 
04072 BELL I NDUSTRIES COMPTON CA 94519 

JW MI LLER DIVISION 
04099 CAPCD I NC 1328 WINTERS AVE GRAND JUNCTION CO 81502 

PO BOX 1028 

04222 AVX CERAMICS 19TH AVE SOUTH MYRTLE BOCH SC 29577 

DIV OF AVX COOP P 0 BOX 867 

04713 MOTOOOLA I NC 5005 E MC!n/ELL RD PHOENIX AZ 85008-4229 
SEMICONDUCTOR PRODUCTS SECTOR 

05397 UNION CARBI DE CORP 11901 MADISON AVE CLEVELAND OH 44101 

MATERIALS SYSTEMS DIV 

05828 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 1 1802 
GOVERNMENT SYSTEMS DIV 

07263 FAI RCH I LD SEMICONDUCTOO CORP 10400 RIDGEVIEW CT CUPERTI NO CA 95014 
NORTH AMERICAN SALES 
SUB OF SCHLOOERGER L m MS 1 18 

07716 TRW INC 2850 MT PLEASANT AVE BURLI NGTON lA 52601 

TRW IRC FIXED RESISTORS/BURLINGTON 
11236 CTS CORP 406 PARR ROAD BERNE I N  4671 1-9506 

BERNE DIV 
THICK FILM PRODUCTS GROUP 

12954 MICROSEMI CORP - SCOTTSDALE 8700 E THOMAS RD SCOTISDALE AZ 85252 

P 0 BOX 1390 

12969 UNITRODE CORP 5 FORBES RD LEXINGTON MA 02173-7305 
14193 CAL-R I NC 1601 OLYMPIC BLVD SANTA MONICA CA 90406 

PO BOX 1397 
14433 I TT SEMICONDUCTORS DIV WEST PALM BEACH FL 
14552 MICROSEMI CORP 2830 S FAI RVIEW ST SANTA AAA. CA 92704-5948 
14731 HARRIS GRAPHICS CORP MECI-V\NIC ST WESTERLY RI 02891 

PUBLICATION PRESS DIV PO BOX 515 
14752 ELECTRO CUBE I NC 1710 S DEL MAR AVE SAN GABRIEL CA 91776-3825 
14936 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802 

DI SCRETE SEMI CONOUCTOO DIV 
1 5238 ITT SEMICONDUCTORS 500 BROADWAY LAWREOCE MA 01841-3002 

A DIVISION OF INTERNATIONAL PO BOX 168 

TELEPI{)NE AND TELEGRAPH CORP 
1 5454 AMETEK I t«:  721 N POPLAR ST ORANGE CA 92668 

RODAN DIV 
18235 KRL ELECTRONICS I NC 160 BOUCHARD ST . tWlCHESTER NH 03103-3315 
18324 S I GNETI CS CORP 4130 s MARKET crun SACRAMENTO CA 95834-1222 

MILITARY PRODUCTS DIV 
19396 I LLINOIS  TOOL WORKS I NC  1205 MCCONVILLE RD LYNCHBURG VA 24502-4535 

PAKTRON DIV PO BOX 4539 
19701 MEPCD/CENTRALAB PO BOX 760 MINERAL WELLS TX 76067-0760 

A NORTH AMERICAN PH I LI PS CO 
M I NERAL WELLS AI RPORT 

21847 FE! MICROWAVE I NC 825 STEWART DR SUNNYVALE CA 94086-4514 
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Repl aceable Electri cal Parts - 7904A 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr . 
Code Manufacturer 

22526 DU PONT E I DE NEMOURS AND CO INC 
DU PONT CONNECTOR SYSTEMS 
DIV MILITARY PRODUCTS GROUP 

24546 CORNI NG GLASS WORKS 
25088 S I EMENS CORP 
25403 AMPEREX ELECTRONI C  CORP 

SEMICONDUCTOR SOLID STATE AND ACTI VE 
DEVICES-ELECTRO OPTICAL DEVICES 

27014 NATIONAL SEMICONDUCTOR CORP 
31918 ITT SCHAOOW INC 
32997 BOURNS I NC  

TRIMPOT DIV 
33095 SPECTRUM CONTROL INC 
44655 OHMITE MFG CO 
50434 HEWLETT-PACKARD CD 

OPTOELECTRONICS DIV 
50558 ELECTRONIC CONCEPTS I NC 
51406 MURATA ERI E  NORTH AMERICA INC 

HEADQUARTERS AND GEORGIA OPERATI ONS 
51642 CENTRE ENGINEERING I NC 
52306 UN ITRODE CORP 

HIGH VOLTAGE DEVICES INC 
52763 STETCO I NC  
52769 SPRAGUE-GOODMAN ELECTRONICS INC 
54473 MATSUSHITA ELECTRIC CORP OF AMERICA 

54937 DEYOUNG MANUFACTURING I NC 
55112 WESTLAKE CAPACI TORS INC 
55292 WI LBRECHT ELECTRONICS INC 

LEDCO DIV 
55680 N ICHICON /AMERICA/ CORP 
56289 SPRAGUE ELECTRIC CO 

WORLD HEADQUARTERS 
57668 ROHM CORP 

58854 GTE PRODUCTS CORP 
LIGHTING PRODUCTS GROUP 

59660 TUSONIX INC 

59821 MEPCO/CENTRALAB 
A NORTH AMERICAN PHI LI PS CO 

60211 VOLTAGE MULT I PLI ERS I NC  
60705 CERA-MITE CORPORATION 
71400 BUSSMANN 

DIV OF COOPER INDUSTRIES I NC  
72982 ERI E  SPECIALTY PRODUCTS I NC 
73138 BECKMAN I NDUSTRIAL CORP 

BECKMAN ELECTRON IC TECHNOLOGI ES 
SUB OF EMERSON ELECTRIC 

74970 JOHNSON E F CO 
75042 I RC ELECTRONIC COMPONENTS 

PHILADELPHIA DIV 
TRW FIXED RESI STORS 

75498 MUL TICOMP INC 
76493 BELL INDUSTRIES I NC  

J W  MI LLER D I V  
77342 AMF I NC 

POTTER AND BRUMFI ELD DIV 
79727 C-W I NDUSTRI ES 
80009 TEKTRON IX I NC 

82389 SWITCHCRAFT INC 
SUB OF RAYTHEON CO 

84411 AMERICAN SHIZUKI CORP 
OGALLALA OPERATIONS 

REV M<\Y 1989 

Adtress 

515 FISHING CREEK RD 

550 HIGH ST 
186 'wOO> AVE S 
GEORGE WASHINGTON HWY 

2900 SEMICONDUCTOR DR 
8081 WALLACE RD 
1200 COLUMBIA AVE 

2185 W WEIGHT ST 
3601 W HOWARD ST 
370 W TRIMBLE RD 

526 INDUSTRIAL WAY W 
2200 LAKE PARK OR 

2820 E COLLEGE AVE 

3344 SCHI ERHDRN 
134 FULTON AVE 
ONE PANASONIC WAY 
PO BOX 1501 
12920 NE 125TH �y 
5334 STERLING CENTER DRIVE 
240 E PLATO BLVD 

927 E STATE PKY 
92 HAYDEN AVE 

8 \.AiATNEY 
PO BOX 19515 
60 BOSTON ST 

7741 N BUSINESS PARK DR 
PO BOX 37144 
7158 MERCHANT AVE 

8711 W ROOSEVELT 
1327 6TH AVE 
114 OLD STATE RD 
PO BOX 14460 
645 W 11TH ST 
4141 PALM ST 

299 lOTH AVE S W 
401 N BROAD ST 

3005 SW 154TH TERRACE #3 
19070 REYES AVE 
PO BOX 5825 

200 RICHLAND CREEK DR 

130 JAMES WAY 
14150 SW KARL BRAUN DR 
PO BOX 500 
5555 N ELSTRON AVE 

301 WEST 0 ST 

City, State, Zlp Code 
NEW CUMBERLAND PA 17070-3007 

BRADFORD PA 16701-3737 
ISELIN NJ 0883G-2704 
SMITHFIELD RI 02917 

SANTA CLARA CA 95051-0606 
EDEN PRAIRI E M� 55344-2224 
RIVERSIDE CA 92507-21 14 

ERI E  PA 16505 
SKOKI E I L 60076-4014 
SAN JOSE CA 95131 

EATONTOWN NJ 07724-2212 
SMYRNA GA 30080 

STATE COLLEGE PA 16801-7515 
VISALIA CA 

FRANKLIN PARK IL 60131 
GARDEN CITY PARK NY 1 1 040-5352 
SECAUCUS NJ 07094-2917 

KIRKLAND � 98a34-7716 
WESTLAKE VI LLAGE CA 91361 

ST PAUL MN 55107-1609 

SCI'V\I..MllRG I L  60195-4526 
LEXINGTON MA 02173-7929 

IRVINE CA 92713 

SALEM MA 01970-2147 

TUCSON AZ 8574D-7144 

EL PASO TX 79915-1207 

VISALIA CA 93291-9458 
GRAFTON WI 53024-1831 
ST LOUI S MD 63178 

ERIE PA 16512 
FULLERTON CA 92635 

WASECA MN 56093-2539 
PHILADELPHIA PA 19108-1001 

BEAVERTON OR 97006 
COMPTON CA 90224-5825 

PRINCETON IN 4767Q-4771 

SOUTHAMPTON PA 1B966-3818 
BEAVERTON OR 97077-0001 

CHICAGO I L  60630-1314 

OGALLALA NE 69153-1844 
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Repl aceabl e El ectrical Parts - 7904A 

CROSS INDEX - M FR. CODE NUMBER TO M ANUFACTURER 

Mfr. 
Code Manufacturer Address City, State, Zip Code 

91637 DALE ELECTRONICS INC 2064 12TH AVE COLIJ-!BUS NE 68001-3632 
PO BOX 609 

92966 GTE PRODUCTS CORP WEST MAIN ST HI LLSBORO NH 03244 
L IGHTING PRODUCTS GROUP HI LLSBORO 
MINIATURE LAMP PLANT 

TK0213 TOPTRON CORP TOKYO JAPAN 
TK0271 COMPONENT CONCEPTS I NC 3229 PINE ST EVERETT WA 98201-4536 
TK1345 ZMAN AND ASSOCIATES 7633 S 180TH KENT WA 98032 
TK1450 TOKYO COSMOS ELECTRI C  CO LTD 2-268 SOBUOAI �A KANAGAWA 228 JAPAN 
TK2038 MUL TICOMP INC 3005 SW 154TH TERRACE 113 BEAVERTON OR 97006 
TK2042 ZMAN & ASSOCIATES 7633 S 180TH KENT WA 98032 
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Replaceable Electri cal Parts - 7904A 

Tektronix Serial/Assembly No. Mfr. 
Cml!auent No. Part No. Effect hie Dsccnt Ntm! & Descril!!;ion Code Mfr. Part No. 

A1 670-8060-00 8010100 8042057 CIRCUI T  80 ASSY : FRONT PANEL 80009 670-8060-00 
A1 670-8060-01 8042058 CIRCUI T  80 ASSY : FRONT PANEL 80009 670-8060-01 
A2 670-5227-01 CIRCUI T  8D ASSY : DI SPLAY CONTROLLER 80009 670-5227-01 
A3 670-4778-01 CIRCUI T  8D ASSY : TRIGGER LIGHT 80009 670-4778-01 
A4 670-4778-01 CIRCUIT 8D ASSY : TRIGGER LIGHT 80009 670-4778-01 
AS 670-4773-04 CIRCUIT 8D ASSY :MODE SW 80009 670-4773-()4 

A6 670-4775-00 8010100 8010939 CIRCUI T  8D ASSY :MAI N I NTERFACE 80009 670-4775-00 
A6 670-4775-01 8010940 8031870 CIRCUI T  BD ASSY :MAIN I NTERFACE 80009 67D-4775-Q1 
A6 670-4775-02 8031871 C IRCUIT BD ASSY :MAIN I NTFC 80009 67D-4775-Q2 
A7 670-8051-00 CIRCUI T  BD ASSY : FRONT PANEL DISPLAY 80009 670-8051-00 
A8 670-8051-00 CIRCUIT BD ASSY : FRONT PANEL DISPLAY 80009 670-8051-00 
A9 670-8054-00 CIRCUIT BD ASSY : FRONT PANEL DISPLAY 80009 670-8054-00 

A10 670-8055-00 CIRCUIT BD ASSY : FRONT PANEL DISPLAY 80009 670-8055-00 
Al l 670-4641-00 CIRCUIT BD ASSY : FAN 80009 670-4641-00 
A12 620-0283-01 POWER SUPPLY : LOW VOLTAGE 80009 620-0283-Q1 

( I NCLUDES A12 , A22 , A23 ASSEMBLIES ) 
A12A1 670-5959-03 8010100 8031832 CIRCUIT BD ASSY : CONTROLLED RECTI FIER 80009 670-5959-03 
A12A1 670-5959-04 8031833 8042342 CIRCUIT BD ASSY :CONTROLLED RECT I F I ER  80009 670-5959-()4 
A12A1 670-5959-05 8042343 CIRCUIT BD ASSY :CONTROLLER RECTIFIER 80009 670-5959-05 

( PART OF 620-0283-XX ) 

A13 670-4777-20 CIRCUIT BD ASSY : LOGIC 80009 670-4777-20 
A14 670-4776-20 CIRCUI T  BD ASSY : TRIGGER SELECT 80009 670-4776-20 
A15 672-0572-00 8010100 8029999 CIRCUI T  8D ASSY : READOUT PROTECTION #1 80009 672-0572-QO 
A15 672-0572-01 8030000 8031800 CIRCUIT 8D ASSY : READOUT PROTECTION #1 80009 672-0572-01 
A15 672-0572-02 8031801 8041951 CIRCUIT BD ASSY : READOUT PROTECTION #1 80009 672-0572-D2 
A15 672-0572-05 8041952 8042193 C I RCUIT BD ASSY : READOUT PROTECT ION #1 80009 672-0572-Q5 
A15 672-0572-06 6042194 8042314 CIRCUIT BD ASSY : READOUT PROTECTION #1 80009 672-0572-DS 
Al5 672-0572-07 8042315 8042481 CIRCUIT BD ASSY : READOUT PRO #1 80009 672-0572-Q? 
A15 672-0572-08 8042482 CIRCUI T  80 ASSY : READOUT PRO #1 80009 672-0572-08 

( I NCLUDES A15A1 ,A27 ASSEMBLI ES) 

A15A1 670-1900-06 8010100 8029999 CIRCUIT BD ASSY : READOUT 80009 670-1900-Q6 
( PART OF 672-0572-XX) 

A15Al 670-8620-00 8030000 8031800 CIRCUIT BD ASSY : READOUT 80009 67D-862Q-OO 
( PART OF 672-0572-XX ) 

Al5Al 670-8620-01 8031801 8041951 CIRCUIT BD ASSY : READOUT 80009 670-8620-Q1 
A15A1 670-862D-04 8041952 8042193 C I RCUIT BD ASSY : READOUT 80009 670-8620-Q4 

( PART OF 672-0572-XX ) 
Al5Al 67D-8620-D5 8042194 8042314 CIRCUIT BD ASSY : READOUT 80009 670-8620-05 

( PART OF 672-0572-XX ) 
Al5Al 670-8620-06 8042315 8042481 C I RCUIT BD ASSY : READOUT 80009 670-8620-06 
Al5Al 670-8620-07 8042482 CIRCUI T  BD ASSY : READOUT 80009 670-8620-07 

A16 670-4769-20 CIRCUI T  BD ASSY :VERTICAL CHANNEL SWITCH 80009 670-4769-20 
Al7 670-1633-00 CIRCUIT BD ASSY :X+Y DELAY C()1PENSATION 80009 670-1633-00 

(OPTION 02 ONLY ) 
Al8 670-7922-00 CIRCUIT BD ASSY :VERT AMP 80009 670-7922-QO 

( PART OF 672-1176-00 ) 
A19 670-1634-00 C I RCUIT BD ASSY : HORIZONTAL I NTERCONNECT 80009 670-1634-00 

( REMOVE FOR OPTION 02) 
A20 670-5841-20 8010100 8021129 C I RCUIT BD ASSY : HV 80009 670-5841-20 
A20 670-5841-21 8021130 C IRCUI T  BD ASSY : HV 80009 670-5841-21 

A21 670-5834-20 8010100 8021636 C I RCUIT BD ASSY :Z AXIS 80009 670-5834-20 
A21 670-5834-21 8021637 C I RCUIT BD ASSY :Z AX IS 80009 670-5834-21 
A22 67D-596Q-03 8010100 8031870 CIRCUIT BD ASSY : LOW VOLTAGE REGULATOR 80009 67D-5960-Q3 
A22 670-5960-04 8031871 C I RCUIT BD ASSY : LV REGULATOR 80009 670-5960-04 
A23 670-6259-01 8010100 8019999 CIRCUIT BD ASSY : INVERTER 80009 670-6259-Ql 
A23 670-6259-02 8020000 CIRCUIT BD ASSY : INVERTER 80009 67D-6259-Q2 

( PART OF 620-0283-02 ) 

A24 1 19-1048-00 DELAY LINE, ELEC : 65NS , 50 OHMS 80009 119-1048-QO 
( NO ELECTRICAL PARTS ) 

A25 670-8052-00 CIRCUIT BD ASSY : FRONT PANEL D ISPLAY 80009 670-8052-QO 
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Repl aceabl e El ectri cal Parts - 7904A 

Ca!pooent No. 

A26 
A27 

A28 
A28 
A29 
A30 

A31 

A1 
A1 
A1C1901 
A1C1904 
A1C1906 
A1C1908 

A1C1914 
A1C1918 
A1C1919 
A1C1920 
A1C1921 
A1C1935 
A1C1935 

A1C1938 
A1C1950 
A1C1952 
A1C1953 
A1C1955 
A1C1956 

A1C1994 
A1C1995 
A1C1997 
A1CR1900 
A1CR1902 
A1CR1916 

A1CR1918 
A1CR1922 
A1CR1923 
A1CR1927 
A1CR1928 
A1CR1929 

A1CR1946 
A1CR1947 
A1CR1948 
AlCR1963 
A1E1946 
AlJ1917 

A1J1924 
A1J1943 
A1J1992 
A1 Ll995 
A1 Ll997 
A1P1900 

A1 P1904 

A1P1910 

7-6 

Tektroni x  Serial/Assembly No .  
Part No .  Effs:t h e  Dscont 

670-8053-00 
670-4346-00 

670-1632-05 8010100 8010768 
670-1632-06 8010769 
670-8059-00 
670-0702-06 

670-8046-00 

670-8060-00 8010100 8042057 
670-8060-01 8042058 
281-0773-00 
281-0812-00 
281-0812-00 
290-0187-00 

281-0763-00 
281-0812-00 
281-0773-00 
281-0773-00 
281-0813-00 
281-0797-00 8010100 8042057 
281-0759-00 8042058 

281-0812-00 
281-0775-00 
281-0786-00 
281-0775-00 
290-0804-00 
290-0745-00 

281-0775-00 
290-0804-00 
290-0804-00 
152-0141-02 
152-0141-02 
152-0322-00 

152-0141-02 
152-0141-02 
152-0141 -02 
152-0141 -02 
152-0141 -02 
152-0141-02 

152-0141-02 
152-0141 -02 
152-0141-02 
152-0141-02 
276-0532-00 8042761 
131-1003-DO 

131-1003-00 
131-1003-00 
131-1003-00 
108-0245-00 
108-0245-00 
131-0589-00 

131-0608-00 

131-0608-00 

Mfr. 
HalE & Oescri pt ion CocE Mfr. Part No. 

C I RCUIT 80 ASSY : FRONT PANEL DISPLAY 80009 670-8053-00 
CIRCUI T  80 ASSY : READOOT PROTECTION #1 80009 670-4346-00 
( PART OF 672-0572-00) 
CIRCUIT 80 ASSY :MAIN HORIZONTAL AMP 80009 670-1632-05 
CIRCUIT 80 ASSY :HORIZONTAL AMPLIFIER 80009 670-1632-06 
CIRCUIT 80 ASSY : HORIZONTAL I NTERCONNECT 80009 670-8059-00 
CIRCUIT 80 ASSY :GRATICULE LAMPS 80009 670-0702-06 

CIRCUIT 80 ASSY : FLEX CON 80009 670-8046-00 
( PART OF 672-1176-00. NO ELEC PARTS )  

C I RCUIT 8 0  ASSY : FRONT PANEL 80009 670-8060-00 
CIRCUIT BD ASSY : FRONT PANEL 80009 670-8060-01 
CAP, FXD, CER DI : 0. 01UF, 10%, 1 00V 04222 MA201C103KAA 
CAP, FXD, CER DI : 1000PF, 1�!. . 1 00V 04222 MA101Cl02KAA 
CAP, FXD, CER DI : 1000PF , 1 �!. , 1 00V 04222 MA101Cl02KAA 
CAP, FXO , ELCTLT : 4 . 7UF, 20%, 35V 05397 Tl106475Kl35AS 

CAP, FXD, CER DI :47PF, 1�/.. 100V 04222 MA101A470KAA 
CAP, FXD, CER DI : 1000PF, 1 �/. , 1 00V 04222 MA101C102KAA 
CAP, FXD, CER DI : 0 . 01UF, 10%, 100V 04222 MA20 1C1 D3KAA 
CAP, FXD, CER DI : 0 . 01UF, 1�/. . 1 00V 04222 MA201C103KAA 
CAP, FXD,CER DI : 0 . 047UF , 20%, 50V 05397 C412C473M5V2CA 
CAP, FXO,CER 01 : 15PF , 1�/. . 100V 04222 SA106A150KAA 
CAP, FXD,CER DI : 22PF, 1�!.. 100V 04222 MA101A220KAA 

CAP, FXD,CER DI : 1000PF, 10%, 100V 04222 MA101C102KAA 
CAP, FXD, CER DI : 0 . 1UF. 2�!. . 50V 04222 MA205E104MAA 
CAP, FXD,CER DI : 150PF, l�lo. 100V 04222 MA101A151KAA 
CAP, FXD,CER DI : 0 . 1UF , 20% , 50V 04222 MA205El 04MAA 
CAP, FXD , ELCTLT : lOUF,+50-2�/.. 25V 55680 UL81ElOOTAAANA 
CAP, FXD, ELCTLT : 22UF,+50-2�!.. 25WVDC 54473 ECE-A25V22L 

CAP , FXD,CER DI : 0 . 1UF, 2�!. . 50V 04222 MA205E104MAA 
CAP, FXD, ELCTLT : lOUF, +50-20%, 25V 55680 ULBlElOOTAAANA 
CAP, FXD, ELCTLT : lOUF , +50-20%, 25V 55680 UL81ElOOTAAANA 
SEMICOND OVC , DI : SW , S I , 30V , l50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW, S I , 30V , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SCHOTTKY , SI , l5V , 1 . 2PF, D0-35 50434 5082-2672 

SEMICOND DVC, Dl : SW , S I , 30V , l 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , Dl : SW, S I , 30V , l50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW , S I , 3DV, 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW , S I , 30V , 1 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW , S I , 30V , 1 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC . DI : SW , SI , 30V, l50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 

SEMICOND DVC , Dl : SW, S I , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, Dl : SW, S I , 30V , 1 50MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW, S I , 30V , l 50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW , S I , 30V , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SHLD BEAD, ELEK: FERRITE 02114 56-590-65/4A6 
CONN , RCPT . ELEC:CKT BD MT , 3  PRONG 80009 131-1003-00 

CONN , RCPT , ELEC : CKT  BD MT , 3  PRONG 80009 131-1003-00 
CONN , RCPT , ELEC : CKT 80 MT , 3  PRONG 80009 131-1C03-00 
CONN , RCPT , ELEC : CKT 80 MT , 3  PRONG 80009 131-1003-00 
CHOKE , RF: FIXED , 3 . 9UH 76493 B631Q-l 
CHOKE , RF : FIXED , 3 . 9UH 76493 B631Q-1 
TERMINAL , PI N : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 
( Ql.V\NTITY OF 8)  

TERMINAL , P I N : 0 .365 L X 0 . 025 BRZ GLD PL 22526 48283-036 
( Ql.V\NTITY OF 8 )  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
( QlVINTITY OF 4 )  
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Ca!pnent No. 

A1P1917 

A1Q1908 
A1Q1910 
A1Q1916 
A1Q1928 
A1Q1934 

A1Ql938 
A1Q1942 
A1Q1943 
A1Q1946 
A1Q1956 
A1R301 

A1R1900 
A1R1901 
A1R1902 
A1R1903 
A1R1905 
AlR1906 

A1R1908 
A1R1909 
A1R1910 
A1R1911 
A1Rl914 
A1R1914 

A1Rl915 
A1R1916 
A1R1917 
AlR1918 
A1Rl919 
A1R1920 

A1R1921 
AlR1922 
A1R1923 
A1R1924 
A1R1925 
A1R1926 

A1Rl927 
A1R1928 
A1R1929 
A1R1930 
A1R1931 
AlR1932 

A1R1933 
A1R1934 
A1R1935 
A1R1936 
A1R1937 
A1Rl938 

A1R1940 
A1Rl941 
AlR1942 
AlR1943 
A1Rl944 
A1R1945 

AlR1946 
A1R1948 
A1R1950 

REV WIY 1989 

Tektronix Serial/Assembly No .  
Part No .  Effective Dscont 

131-0608-00 

151-0508-00 
151-0341-00 
151-0192-00 
151-0271-00 
151-0223-00 

151-0223-00 
151-0301-00 
151-0198-00 
151-0198-00 
151-0302-00 
303-0301-00 

3 1 1-1587-00 
31 5-0106-00 
311-1319-00 
315-0101-00 
315-0103-00 
31 5-0103-00 

315-0512-00 
315-0244-00 
315-0104-00 
321 -0143-00 
31 5-0471-00 8010100 8042057 
315-0201-00 8042058 

315-0104-00 
315-0512-00 
31 5-0153-00 
315-0106-00 
315-0105-00 
315-0101-00 

315-0105-00 
315-0202-{)0 
311-1339-00 
311-1 588-00 
315-0202-00 
315-0101-00 

321-0226-00 
321 -0180-00 
321 -0190-00 
315-0431-00 
315-0510-00 
323-0189-00 

315-0101-00 
315-0301-00 
315-0473-00 
315-0101-00 
315-0123-00 
315-0331-00 

315-0510-00 
31 5-0510-00 
315-0204-00 
321-0097-00 
321-0262-00 
301-0102-00 

321-0097-00 
321-0190-00 
315-0223-00 

Repl aceable El ectri cal Parts - 7904A 

Mfr. 
Mane & Descriptioo Coc:E Mfr. Part No. 

TERMINAL . PI N : 0 . 365 L X 0 . 025 BRZ GLD PL 22526 48283-036 
( QU4NTITY OF 5) 
TRANSI STOR : UJT , S I , T0-98 03508 X13T520 
TRANSI STOR : NPN , SI , T0-106 04713 SPS6919 
TRANSI STOR : NPN , S I , T0-92 04713 SPS8801 
TRANSI STOR : PNP , S I , T0-92 04713 S PS8236 
TRANSI STOR : NPN . SI , 625MW, TD-92 80009 151-0223-00 

TRANSI STOR : NPN , SI , 625MW, TD-92 80009 151-0223-00 
TRANSI STOR : PNP , S I , T0-18 80009 151-0301-00 
TRANSI STOR : SELECTED 80009 151-0198-00 
TRANSI STOR : SELECTED 80009 151-0198-00 
TRANSI STOR : NPN , S I . T0-18 04713 ST899 
RES , FXD,CMPSN : 300 OHM, 5% , 1W 01121 683015 

RES , VAR, NONWW : PNL , 10K OHM, lW , W/SW 01121 1 2M435 
RES , FXD, FI LM: 10M OHM , 5% , 0 . 25W 01121 CB1065 
RES, VAR, NONWW : TRMR, 10K OHM, O . SW  32997 3006P-W84-103 
RES , FXD, FI LM: 100 OHM , 5%, 0 . 25W 57668 NTR25J-E lOOE 
RES , FXD, FILM : lOK OHM , 5% , 0 . 25W 19701 5043CX10KDOJ 
RES , FXD, FI LM : 10K OHM , 5% , 0 .25W 19701 5043CX10KDOJ 

RES , FXD, FILM : 5 . 1K OHM, 5% , 0 . 25W 57668 NTR25J-EOSK1 
RES , FXD, FILM: 240K OHM, 5% , 0 . 25W 19701 5043CX240KOJ 
RES , FXD, FI LM: 100K OHM, 5%, 0 . 25W 57668 NTR25J-ElOOK 
RES , FXD, FILM: 301 OHM , 1% , 0 . 125W,TC=TO 07716 CEAD301ROF 
RES , FXD, FI LM : 470 OHM , 5% , 0 . 25W 57668 NTR25J-E470E 
RES, FXD, FI LM: 200 OHM , 5% , 0 . 25W 57668 NTR25J-E200E 

RES , FXD, FILM : 100K OHM, 5% , 0 . 25W 57668 NTR25J-E100K 
RES , FXO, FILM : 5 . 1K OHM, 5%, 0 . 25W 57668 NTR25J-E05Kl 
RES, FXO, FI LM : 15K OHM, 5% , 0 . 25W 19701 5043CX15KDOJ 
RES, FXD, FI LM : lOM OHM, 5% , 0 . 25W 01121 CB1065 
RES , FXO , FILM : 1M OHM, S% , 0 . 25W 19701 5043CX1MOOOJ 
RES, FXD, F I LM: 100 OHM , 5% , 0. 25W 57668 NTR25J-E 1 DOE 

RES. FXD. FILM: 1M OHM, S% . 0 . 25W 19701 5043CX1MOOOJ 
RES , FXD, FILM : 2K OHM , S% , 0 . 25W 57668 NTR25J-E 2K 
RES, VAR, NONWt/ : TRMR, 5K OHM, O .  751« 0211 1  43P502T672 
RES, VAR, NONWW : PNL, 5K OHM , lW , W/SW 01121 20M718 
RES , FXD, FI LM:2K OHM, Sh , 0 . 25W 57668 NTR25J-E 2K 
RES , FXO , FILM: 100 OHM , 5%, 0 . 25W 57668 NTR25J-E lODE 

RES , FXO, FILM : 2 . 21K OHM , 1% , 0 . 125W, TC=TO 01121 RNK221 1 F  
RES , FXD, FI LM: 732 OHM, 1% , 0 . 125W, TC=TO 07716 CEAD732ROF 
RES, FXD, FI LM :931 OHM , l%, 0 . 125W, TC=TO 19701 5043ED931ROF 
RES , FXD, FI LM : 430 DHM , 5%, 0 . 25W 19701 5043CX430ROJ 
RES , FXO, FI LM : 51 OHM , S/. , 0 . 25W 19701 5043CX51ROOJ 
RES , FXD, FI LM :909 OHM , l% , 0 . 5W, TC=TO 19701 5053RD909ROF 

RES , FXO , FI LM: lOO OHM, 5% , 0 . 25W 57668 NTR25J-E lODE 
RES , FXO, FI LM : 300 OHM, 5% , 0 . 25W 57668 NTR25J-E300E 
RES , FXD, FI LM : 47K OHM ,5% , 0 . 25W 57668 NTR25J-E47KO 
RES , FXO, FILM: lOO OHM ,5% , 0 . 25W 57668 NTR25J-E lODE 
RES. FXD . FILM : 12K OHM,5% , 0 . 25W 57668 NTR25J-El2KO 
RES , FXD, FI LM : 330 OHM, 5% , 0 . 25W 57668 NTR25J-E330E 

RES, FXD, FI LM : 51 OHM, S% , 0 . 25W 19701 5043CX51ROOJ 
RES, FXD, FI LM : 51 OHM, S/. , 0 . 25W 19701 5043CX51ROOJ 
RES, FXO , FI LM : 200K OHM, 5% , 0 . 25W 19701 5043CX200KOJ 
RES , FXD, FI LM : lOO OHM, 1% , 0 . 125W,TC=TO 91637 CMF55116Gl 00ROF 
RES , FXO, FILM : 5 . 23K OHM , 1 , 0 . 125W, TC=TO 19701 5033EDSK230F 
RES, FXD, CMPSN : 1K OHM , 5% , 0 . 50W 19701 5053CX1KOOOJ 

RES , FXD, FI LM: lOO OHM, 1%, 0 . 125W, TC=TO 91637 CMF551 16G100ROF 
RES, FXO, FI LM : 931 OHM , l%, 0 . 125W, TC=TO 19701 5043ED931ROF 
RES, FXD , FI LM: 22K OHM , 5% , 0 .25W 19701 5043CX22KDOJ92U 
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Repl aceabl e El ectrical Parts - 7904A 

Cmpment No. 

AlR1951 
A1R1952 
A1R1953 
A1R1954 
A1R1955 
A1R1956 

A1R1957 
A1R1960 
A1R1963 
A1R1964 
A1R1965 
A1R1966 

A1S1900 
A1S1905 
A1S1910 
A1S1915 
A1S1920 
A1S1924 

A1S1930 
A1S1940 
A1TP1908 
A1TP1925 
A1TP1952 
A1TP1958 

A1U1952 
A1U1958 
A1VR1910 

A2 
A2CR2009 

A2CR2019 
A2P2003 

A2P2005 

A2P2006 

A2R2005 
A2R2007 

A2R2008 
A2R2009 
A2R2010 
A2R201 5 
A2R2016 
A2R2017 

A2R2018 
A2R2019 
A2R2020 
A2R2025 
A2R2035 
A2S2005 

A3 
A3DS342 
A3DS345 
A3DS346 
A3P346 

A4 

7-8 

Tektronix 
Part No. 

321-0481-00 
321 -0289-00 
315-0104-00 
31 5-0104-00 
315-0103-00 
3 15-0243-00 

3 15-0821-00 
321-0260-00 
321-0283-00 
321-0205-00 
321-0260-00 
31 5-0103-00 

----- ---- -
260-1380-00 
----- -----
260-1380-00 
- -- -- -----
----- -----

260-1208-00 
260-1208-00 
214-0579-00 
214-0579-00 
2 14-0579-00 
2 14-0579-00 

156-0686-00 
156-0067-00 
1 52-0280-00 

670-5227-01 
152-0141-02 

152-0141-02 
131-0608-00 

131-0608-00 

131-0608-00 

31 1-1973-00 
315-0622-00 

315-0303-00 
321-0193-00 
311-1375-00 
3 1 1-1372-00 
315-0154-00 
315-0622-00 

315-0303-00 
321-0193-00 
311-1375-00 
311-1372-00 
311-1972-00 
260-1208-00 

670-4778-01 
1 50-0048-01 
1 50-0048-01 
150-0048-01 
131-0608-00 

670-4778-01 

Serial/Assembly No. 
Effect he Oscont Milne & Description 

RES , FXD , FI LM : 1M OHM , 1% , 0 . 125W.TC=TO 
RES , FXD, FILM: 10 . 0K OHM , 1% , 0 . 125W, TC=TO 
RES , FXD, FI LM: 100K OHM, 5%, 0 . 25W 
RES, FXD, FILM : 1 00K OHM, 5% , 0 . 25W 
RES, FXD, FI LM: 10K OHM , 5% , 0 .25W 
RES, FXD , FILM: 24K OHM , 5% , 0 .25W 

RES , FXD, FI LM : 820 OHM , 5% , 0 .25W 
RES , FXD, FILM : 4 . 99K OHM , 1% , 0 . 125W,TC=TO 
RES , FXD, FILM: 8 . 66K OHM , 1%, 0 . 125W , TC=TO 
RES, FXD, FILM: 1 . 33K OHM, 1%, 0 . 1 25W, TC=TO 
RES , FXD , F I LM : 4 . 99K OHM , 1%, 0 . 125W, TC=TO 
RES , FXD, FI LM : 10K OHM , 5% , 0 .25W 

( PART OF A1R1900) 
SWITCH , PUSH : 2  BUTTON , 2  POLE , STORAGE LOGIC 
( PART OF A1S1905) 
SWITCH , PUSH : 2  BUTTON , 2  POLE , STORAGE LOGIC 
( PART OF A1S1915) 
( PART OF A1R1924) 

SWITCH , PUSH : DPDT, 28VDC , PUSH-PUSH 
SWITCH, PUSH :DPDT , 28VDC , PUSH-PUSH 
TERM , TEST POINT: BRS CD PL 
TERM , TEST POINT: BRS CO PL 
TERM,TEST POINT : BRS CD PL 
TERM , TEST POINT: BRS CD PL 

MICROCKT , LI NEAR : MOS , OPNL AMPL 
MICROCKT, LI NEAR : B I POLAR, OPNL AMPL 
SEMICOND DVC , D I : ZEN , SI , 6 . 2V , 5%, 0 . 4W , D0-7 OR 
00-35 
CIRCUI T  BD ASSY : DISPLAY CONTROLLER 
SEMICOND DVC , DI : SW , S I , 30V, 150MA , 30V, D0-35 

SEMICOND DVC , DI : SW, S I , 30V , 150MA, 30V, D0-35 
TERMINAL , P IN : 0 . 365 L X  0 . 025 BRZ GLD PL 
(QLWITITY OF 4 )  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD P L  
( QLWITITY OF 7 )  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 
( QUt\NTITY OF 9 )  
RES , VAR, NONWW : PNL , 2 . 5M  OHM. 2�4. 0 . 75 W 
RES , FXD, FILM : 6 . 2K OHM, 5% , 0 . 25W 

RES , FXD, FI LM : 30K OHM , 5% , 0 . 25W 
RES , FXD, FI LM : 1 K  OHM , 1%, 0 . 125W,TC=TO 
RES, VAR, NOMWW : PNL , 10K OHM , lW 
RES, VAR, NONW;I: PNL, lOOK OHM, O. Sc/  
RES , FXD , FI LM: 150K OHM, 5% , 0 . 25W 
RES , FXD , FI LM: 6 . 2K OHM, 5% , 0 . 25W 

RES , FXD , FI LM : 30K OHM , 5%, 0 . 25W 
RES , FXD, FI LM : lK OHM , l% , 0 . 12Sc/,TC=TO 
RES, VAR, NONWW: PNL , 10K OHM , 1W 
RES, VAR , NON\oM :  PNL, 100K OHM, 0 .  Sci 
RES , VAR, NONWW : PNL , 2K OHM , 1�� . 2 . 0  W 
SWITCH , PUSH:DPDT , 28VDC , PUSH-PUSH 

CIRCUI T  BD ASSY :TRIGGER LIGHT 
LAMP , I NCAND : 5V , 0 . 06A ,#683 , AGED & SEL 
LAMP , I NCAND : 5V , 0 . 06A,#683 ,AGED & SEL 
LAMP , I NCAND : 5V , 0 . 06A ,#683 , AGED & SEL 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 
( QUt\NTITY OF 4 )  
CIRCUI T  B D  ASSY :TRIGGER LIGHT 

Mfr. 
Code Mfr. Part No. 

19701 5043ED1MOOOF 
19701 5033ED10KDF 
57668 NTR25J-E1 OOK 
57668 NTR25J-E100K 
19701 5043CX10KDOJ 
57668 NTR25J-E24KO 

19701 5043CX820ROJ 
19701 5033ED4K990F 
19701 5043ED8K660F 
19701 5033ED1K330F 
19701 5033ED4K990F 
19701 5043CX1 OKDOJ 

59821 2KBM020000619 

59821 2KBM020000619 

31918 ORDER BY DESCR 
31918 ORDER BY DESCR 
80009 214-0579-00 
80009 214-0579-00 
80009 214-0579-00 
80009 2 14-0579-00 

02735 CA3130S 
04713 MC1741CP1 
04713 1N753A 

80009 670-5227-01 
03508 DA2527 ( 1N4152) 

03508 DA2527 ( 1N4152) 
22526 48283-036 

22526 48283-036 

22526 48283-036 

01121 73M1G040l255M 
19701 5043CX6K200J 

19701 5043CX30KOOJ 
19701 5033ED1KOOF 
01121 73M1G040ll03M 
01121 73U1G040Ll04M 
57668 NTR25J-E150K 
19701 5043CX6K200J 

19701 5043CX30KOOJ 
19701 5033ED1KOOF 
01121 73M1G040Ll03M 
01121 73UlG040ll04M 
01121 70N1G100l202W 
31918 ORDER BY OESCR 

80009 670-4778-01 
58854 683AS15 
58854 683AS15 
58854 683AS15 
22526 48283-036 

80009 670-4778-01 
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Ca!pt!!ent No. 

A4DS362 
A4DS365 
A4DS366 
A4P366 
AS 
A5C324 

A5C325 
A5C326 
A5C376 
A5C384 
A5C386 
A5CR342 

A5CR362 
A5CR386 
A5J301 
A5J392 
A5P302 

A5P303 

A5P304 

A5P305 

A5P306 

A5P308 

A5P309 

A5P310 

A5P318 

A5Q342 
ASQ346 
A5Q362 
ASQ366 
A5Q376 

A5Q382 
A5Q384 
A5R324 
A5R325 
A5R326 
A5R341 

A5R342 
A5R343 
A5R345 
A5R346 
A5R347 
A5R361 

A5R362 
A5R363 
A5R365 
A5R366 
A5R367 
A5R368 

A5R372 
A5R373 

REV t1A. Y 1989 

Tektronix Serial/Assembly No. 
Part No. Effective Dscont 

150-0048-01 
150-0048-01 
150-0048-01 
131-0608-00 
670-4773-04 
283-0002-00 

283-0115-00 
283-0002-00 
285-1006-00 
283-01 15-00 
283-01 15-00 
152-0141-02 

152-0141-02 
152-0141-02 
131-1003-00 
131-1003-00 
131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

151-0302-00 
151-0302-00 
151-0302-00 
151-0302-00 
151-0192-00 

151-0192-00 
151 -0342-00 
31 5-0152-00 
311-1373-00 
315-0152-00 
307-0109-00 

31 5-0202-00 
3 15-0162-00 
307-0109-00 
315-0202-00 
307-0109-00 
307-0109-00 

315-0202-00 
315-0162-00 
307-0109-00 
315-0202-00 
307-0109-00 
315-0512-00 

315-0823-00 
321 -0258-00 

Repl aceable Electri cal Parts - 7904A 

Mfr. 
Nillle & Description Code Mfr. Part No. 

LAMP , INCAND : 5V , 0. 06A,#683 ,AGED & SEL 58854 683AS15 
LAMP , INCAND : 5V , 0 . 06A,#683 ,AGED & SEL 58854 683AS15 
LAMP, I NCAND : 5V , 0 . 06A,#683 ,AGED & SEL 58854 683AS15 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
CIRCUIT BD ASSY :MODE SW 80009 670-4773-04 
CAP, FXD, CER DI : 0 . 01UF,+80-2�k. 500V 59821 Dl03Z40Z5Ul.ADEG 

CAP, FXD,CER DI : 47PF , 5% , 200V 59821 2DDT60K470J 
CAP, FXD, CER DI : 0 . 01UF,+80-2�k. 500V 59821 D103Z40Z5ULADEG 
CAP, FXO, PLASTIC : 0 . 22UF, 2%, 50V TK2038 285-1006-00 
CAP , FXO , CER OI : 47PF , S% , 200V 59821 200T60K470J 
CAP, FXD, CER DI : 47PF , 5% , 200V 59821 200T60K470J 
SEMICOND OVC , DI : SW, S I , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 

SEMICONO DVC , D I : SW , S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , Dl :SW , S l , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
CONN, RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
CONN , RCPT, ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
TERMINAL, P I N : 0 . 365 L X 0 . 025 BRZ GLO PL 22526 48283-036 
(QUANTITY OF 10) 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLO PL 22526 48283-036 
(QUANT ITY OF 10) 

TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLO PL 22526 48283-036 
( QUANT ITY OF 5)  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLO PL 22526 48283-036 
(QUANTITY OF 7 )  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD P L  22526 48283-036 
(Ql.LtiNTITY OF 8)  
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANT ITY OF 2 )  
TERMINAL , P I N : 0 . 365 L X  0 . 025 BRZ GLD P L  22526 48283-036 
(QUANT ITY OF 10) 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 4 )  

TERMINAL , PI N : 0 . 365 L X 0 . 025 BRZ GLD P L  22526 48283-036 
(QUANTITY OF 5) 
TRANSISTOR : NPN , S I , T0-18 04713 ST899 
TRANSI STOR: NPN , SI , T0-18 04713 ST899 
TRANSI STOR : NPN , SI , T0-18 04713 ST899 
TRANSISTOR : NPN , SI , T0-18 04713 STB99 
TRANSI STOR : NPN , SI , T0-92 04713 S P$8801 

TRANSI STOR: NPN , Sl , T0-92 04713 S PS8801 
TRANS I STOR : PNP , S I , T0-92 07263 5035928 
RES , FXD , F I LM: 1 . 5K  OHM, 5%, 0 . 25W 57668 NTR25J-E01K5 
RES , VAR, NONWW : PNL, 5K OHM, 1W 32997 81C1D-E2Q-BA0344 
RES , FXD, F I LM : 1 . 5K  OHM, 5%, 0 . 25W 57668 NTR25J-E01K5 
RES , FXD , CMPSN : 8 . 2  OHM, 5%, 0 . 25W 80009 307-0109-00 

RES , FXO, FILM : 2K OHM, 5% , 0 . 25W 57668 NTR25J-E 2K 
RES , FXO,FILM: 1 . 6K OHM, 5% , 0 . 25W 19701 5043CX1K600J 
RES, FXO, CMPSN : 8 . 2  OHM, 5%, 0 . 25W 80009 307-0109-00 
RES , FXD, FI LM : 2K OHM , Sk , 0 . 25W 57668 NTR25J-E 2K 
RES , FXD,CMPSN : 8 . 2  OHM, 5%, 0 . 25W 80009 307-0109-00 
RES , FXD,CMPSN : 8 . 2  OHM, 5%, 0 . 25W 80009 307-0109-DO 

RES , FXD, FILM : 2K OHM, Sk , 0 . 25W 57668 NTR25J-E 2K 
RES, FXD, F I LM: 1 . 6K  OHM, 5% , 0 . 25W 19701 5043CX1K600J 
RES , FXD,CMPSN : 8 . 2  OHM, 5%, 0 . 25W 80009 307-0109-00 
RES, FXD, FILM : 2K OHM , 5% , 0 . 25W 57668 NTR25J-E 2K 
RES, FXD, CMPSN : 8 . 2  OHM, 5% , 0 . 25W 80009 307-0109-00 
RES, FXD, FILM: 5 . 1K OHM, 5%, 0 . 25W 57668 NTR25J-E05K1 

RES , FXD, F I LM : 82K OHM , 5% , 0 . 25W 57668 NTR25J-E82K 
RES, FXD, FILM : 4 . 75K OHM , 1%, 0 . 125W, TC=TO 19701 5033ED4K750F 
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Repl aceabl e El ectrical Parts - 7904A 

Tektronix Serial/Assembly No .  Mfr. 
Ca!tment No. Part No .  Effective Dscont Name & Descri 1!!: i oo Coli! Mfr. Part No. 

A5R374 321-0822-06 RES , FXD , FI LM : 1 . 76K OHM, 0 . 25% , 0 . 125W,TC=T9 19701 5033RE1K760C 
A5R375 31 1-1566-00 RES, VAR, NONWW: TRMR , 200 OHM, O . SW  32997 3352T-1-201 
A5R376 321-0321-07 RES , FXD, FILM : 21 . 5K OHM , 0 . 1% , 0 . 125W,TC=T9 19701 5033RE21K50B 
A5R380 315-0362-00 RES , FXD, FI LM : 3 . 6K OHM, 5%, 0. 25W 19701 5043CX3K600J 
A5R381 321 -0321-07 RES , FXD , FI LM : 21 . 5K OHM , 0 . 1% , 0 . 125W,TC=T9 19701 5033RE21K508 
A5R382 315-0123-00 RES , FXD, FI LM : 12K OHM , 5% , 0. 25W 57668 NTR25J-E12KO 

A5R383 321-0164-00 RES , FXD, FILM : 499 OHM , 1% , 0 . 125W, TC=TO 19701 5033ED499ROF 
A5R384 308-0307-00 RES, FXD, W: 5K Ol+l.l%,3W 00213 12405-5000-1 
A5R385 311-1225-00 RES, VAR, NONWW : TRMR , 1K OHM , O .  5W 32997 3386F-T04-1D2 
A5R387 321-161 1-07 RES , FXD, F I LM: 550 OHM , 0 . 1% , 0 . 125W, TC=T9 19701 5033RE550ROB 
A5R389 321-1008-04 RES, FXD , FI LM : 12 . 0  OHM, O . l% , 0 . 125W , TC=T2 57668 CRB14 BYE 12 Cffl 
A5R392 321 -1612-07 RES , FXD, F I LM : 4 . 455K OHM , 0 . 1% , 0 . 125W, TC�T9 19701 5033RE4K455B 

A5R393 321-1611-07 RES , FXD, FI LM: 550 OHM , 0 . 1%, 0 . 125W, TC=T9 19701 5033RE550R08 
A5R394 321-1612-07 RES , FXD, FILM : 4 . 455K OHM , 0 . 1% , D . 125W, TC=T9 19701 5033RE4K4558 
A5R395 321-1611-07 RES, FXD, FI LM: 550 OHM , 0 . 1% , 0 . 125W, TC=T9 19701 5033RE550R08 
A5R396 321-1612-07 RES , FXD . F I LM : 4 . 455K OHM , D . 1% , 0 . 125W, TC=T9 19701 5033RE4K455B 
A5R397 321 -0813-07 RES , FXD, FILM : 495 OHM , 0 . 1% , 0 . 1 25W, TC=T9 19701 5033RE49508 
A5S315 263-0021-02 SWITCH PB ASSY : 4  LATCH , 7 . 5  MM , 8  CONTACTS 80009 263-0021-Q2 

A5S325 263-0022-02 SWITCH PB ASSY : S  LATCH , 7 . 5  MM , 10 CONTACTS 80009 263-0022-02 
A5S345 263-0013-10 SWITCH P8 ASSY : 3  LATCH , 10 MM , W/3 CONTACTS 80009 263-0013-10 
A5S365 263-0013-10 SWITCH PB ASSY : 3  LATCH , 10 MM , W/3 CONTACTS 80009 263-0013-10 
A5S395 263-0013-11 SWITCH P8 ASSY : 3  LATCH , 10 MM , S  CONTACTS 80009 263-0013-11 
A5TP301 214-0579-00 TERM ,TEST POINT : BRS CD PL 80009 214-0579-00 
A5TP362 214-0579-00 TERM , TEST POI NT : BRS CD PL 80009 214-0579-00 

A5TP363 214-0579-00 TERM , TEST POI NT : 8RS CD PL 80009 214-0579-00 
A5TP365 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00 
A5TP366 214-0579-00 TERM, TEST POINT : 8RS CD PL 80009 214-0579-00 
A5TP367 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-QO 
A5TP368 214-0579-00 TERM. TEST POINT : BRS CD PL 80009 214-0579-00 
A5TP369 214-0579-00 TERM ,TEST POINT : 8RS CD PL 80009 214-0579-00 

A5U352 156-0384-02 MICROCKT , DGTL : Ql.IA.D 2-INP NAND GATE , SCRN 07263 74LS03� 
A5U362 156-0386-02 MICROCKT, DGTL : TRI PLE 3-INP NAND GATE , SCRN 07263 74LS10PC� 
A5U364 156-0382-02 MICROCKT , DGTL : QlW) 2 I N P  NAND GATE �N 18324 N74LSOONB 
A5U366 156-0382-02 MICROCKT , DGTL : QlW) 2 I N P  NAND GATE BURN 18324 N74LSOON8 
A5U368 156-0722-02 MICROCKT , DGTL : TRI PLE 3-INP NAND W/OC OUT 01295 SN74LS12NP3 
AS 670-4775-00 8010100 8010939 C I RCUIT 80 ASSY :MAIN INTERFACE 80009 670-4775-00 
AS 670-4775-01 8010940 8031870 CIRCUIT BD ASSY :MAIN I NTERFACE 80009 67Q-4775-01 
AS 670-4775-02 8031871 CIRCUIT BO ASSY :MAIN I NTFC 80009 670-4775-02 

A6C2 290-0747-00 8010100 8031870 CAP , FXO , ELCTLT : 100UF,+50-2��. 25WVOC 54473 ECE-825V100L 
A6C2 290-0966-00 8031871 CAP, FXD, ELCTLT : 220UF,+50-20%, 25V 55680 TLB1E221TCAANA 
A6C3 285-0674-00 CAP, FXD , PLAST IC : 0 . 01UF. 10%, 100V 84411 TEK270-10391 
A6C4 290-0747-00 CAP, FXO. ELCTLT : lOOUF, +50-2��. 25WVDC 54473 ECE-B25V100L 
A6C5 285-0674-00 CAP, FXO, PLASTIC : 0 . 01UF , 1�� . 1 00V 84411 TEK270-10391 
A6C6 290-0194-00 8010100 8010939 CAP, FXD, ELCTLT : 10UF,+50-1�� . 100V 00853 5560C1 oon OOB 
A6C6 290-0969-00 8010940 CAP, FXD, ELCTLT : 22UF , +50-10% , 100V 55680 TLB2A220TAAANA 

ASCB 290-0194-00 8010100 8010939 CAP , FXD, ELCTLT : 10UF, +50-10%, 100V 00853 556DC1 OOT1008 
A6C8 290-0969-00 8010940 CAP, FXD, ELCTLT : 22UF ,+S0-1��. 100V 55680 Tl82A220TAAANA 
A6C9 290-0747-00 CAP, FXD, ELCTLT : 100UF,+50-20% , 25WVDC 54473 ECE-825V100l 
A6C71 281-0547-00 CAP, FXD. CER DI : 2 . 7PF,+/-0 .25PF, 500V 52763 2RDPLZD07 2P7DCC 
A6C85 283-0111-00 CAP , FXD, CER DI : 0 . 1UF,20%. 50V 04222 SR305C1 D4MAA 
A6C87 283-01 1 1 -DO CAP, FXD, CER D I : 0. 1UF , 20% , 50V 04222 SR305C1 D4MAA 

A6CR52 152-0141-02 SEMICOND DVC, DI : SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A6CR71 152-0141 -02 SEMICONO DVC, O I : SW, S I , 30V , 150MA, 30V, D0-35 03508 OA2527 ( 1N4152) 
A6CR81 152-0141 -02 SEMICOND DVC , D I : SW, S I , 30V , 1 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
A6CR82 152-0141-02 SEMICOND DVC, DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A6CR83 1 52-0141-02 SEMICOND DVC, DI : SW, S I , 30V , 150MA, 30V , D0-35 03508 DA2527 ( 1N4152) 
A6CR86 152-0141-02 SEMICOND DVC , D I : SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 

A6CR88 152-0141-02 SEMICOND DVC , DI : SW , SI , 30V , l50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
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A6Jl 131-0767-10 CONN , RCPT , ELEC : CKT 60,38/76 CONTACT 80009 131-0767-10 
A6J2 131-0767-10 CONN , RCPT , ELEC: CKT 60, 38/76 CONTACT 80009 131-0767-10 
A6J3 131-0767-10 CDNN , RCPT , ELEC : CKT 60,38/76 CONTACT 80009 131-0767-10 
A6J4 131-0767-10 CONN , RCPT, ELEC : CKT 60,38/76 CONTACT 80009 131-0767-10 
A6J38 131-1003-00 CONN , RCPT . ELEC : CKT 60 MT ,3  PRONG 80009 131-1003-00 
A6J39 131-1003-00 CDNN ,RCPT, ELEC : CKT 60 MT ,3  PRONG 80009 131-1003-00 

A6J71 131-1003-00 CONN , RCPT, ELEC :CKT 60 MT,3  PRONG 80009 131-1003-00 
A6J78 131-1003-00 CONN , RCPT, ELEC :CKT 60 MT,3  PRONG 80009 131-1003-00 
A6J90 131-1003-00 CONN , RCPT, ELEC :CKT 60 MT ,3  PRONG 80009 131-1003-00 
A6J91 131-1003-00 CONN , RCPT, ELEC:CKT 60 MT , 3  PRONG 80009 131-1003-00 
A6J92 131-1003-00 CONN , RCPT , ELEC:CKT BD MT ,3  PRONG 80009 131-1003-00 
A6J93 131-1003-00 CONN , RCPT. ELEC : CKT 60 MT ,3  PRONG 80009 131-1003-00 

A6J94 131-1003-00 CONN , RCPT, ELEC :CKT 60 MT ,3  PRONG 80009 131-1003-00 
A6J99 131-1003-00 CONN , RCPT, ELEC:CKT 60 MT , 3  PRONG 80009 131-1003-00 
A6P2 131-0608-00 TERMINAL , PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(QUANTITY OF 10) 
A6P3 131-0608-00 TERMINAL , PIN : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(QUANTITY OF 10) 
A6P9 131-0608-00 TERMINAL , PIN: 0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(QUANTITY OF 10) 
A6P65 131-0608-00 TERMINAL , PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(QUANTITY OF 10) 

A6P66 131-0608-00 TERMINAL, PIN:0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
{QUANTITY OF 10) 

A6P67 131-0608-00 TERMINAL , PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
{QUANTITY OF 10) 

A6P79 131-0608-00 TERMINAL , PIN: 0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTlTY OF 5) 

A6P80 131-0608-00 TERMINAL , PI N :0 .365 L X 0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 7 )  

A6P82 131-0589-00 TERMINAL , PI N:0.46 L X  0.025 SQ PH BRZ 22526 48283-029 
(QUANTITY OF 10) 

A6P83 131-0589-00 TERMINAL , PIN:0 .46 L X  0 .025 SQ PH BRZ 22526 48283-029 
( Qllo\NT ITY OF 8) 

A6P84 131-0608-00 TERMINAL , PIN : 0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 5) 

A6P85 131-0608-00 TERMINAL, PIN:0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 9)  

A6P87 131-0608-00 TERMINAL , PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 7 ) 

A6P89 131-0608-00 TERMINAL , PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 10) 

A6Q75 151-0192-00 TRANSISTOR: NPN , SI , T0-92 04713 SPS8801 
A6R20 315-0470-00 RES , FXD , F I LM:47 OHM. �Io.0. 25W 57668 NTR25J-E47EO 

A6R22 321-0260-00 RES , FXD , F I LM:4 .99K OHM, 1% ,0 . 125W.TC=TO 19701 5033ED4K990F 
A6R23 321-0260-00 RES, FXD, FI LM: 4 . 99K OHM, 1% ,0 . 125W, TC=TO 19701 5033ED4K990F 
A6R40 315-0470-00 RES . FXD . F I LM: 47 OHM. �Io. 0 . 25W 57668 NTR25J-E47EO 
A6R42 321-0260-00 RES , FXD, FILM: 4 .99K OHM, 1% ,0 . 125W. TC=TO 19701 5033ED4K990F 
A6R43 321-0260-00 RES , FXD, FI LM:4.99K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED4K990F 
A6R52 315-0472-00 RES , FXD, FILM: 4 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E04K7 

A6R60 315-0470-00 RES, FXD, FILM:47 OHM, S%, 0 . 25W 57668 NTR25J-E47EO 
A6R66 315-0302-00 RES, FXD, FILM:3K OHM. �Io.0. 25W 57668 NTR25J-E03KO 
A6R67 315-0202-00 RES , FXD,FILM :2K OHM. �Io.0 . 25W 57668 NTR25J-E 2K 
A6R71 315-0202-00 RES . FXD , FILM:2K OHM. �Io.0. 25W 57668 NTR25J-E 2K 
A6R74 315-0202-00 RES , FXO , FILM:2K OHM, S%, 0 . 25W 57668 NTR25J-E 2K 
A6R75 315-0102-00 RES, FXD, FILM: 1K OHM, S%, 0 . 25W 57668 NTR25JE01KO 

A6R80 315-0470-00 RES, FXD, F ILM:47 OHM, 5%,0 . 25W 57668 NTR25J-E47EO 
A6R83 315-0243-00 RES, FXD, FI LM: 24K OHM, 5%, 0.25W 57668 NTR25J-E24KO 
A6R85 315-0105-00 RES , FXD, FI LM: 1M OHM. �Io. 0. 25W 19701 5043CX1MOOOJ 
A6R86 315-0152-00 RES, FXD, FlLM: 1 . 5K OHM, 5% ,0 . 25W 57668 NTR25J-E01K5 
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A6R87 315-0103-00 RES , FXD, F I LM: 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A6R88 315-0152-00 RES , FXD , F I LM: 1 . 5K  OHM, 5% , 0 . 25W 57668 NTR25J-E01K5 
A6R90 315-0202-00 RES , FXD , F I LM : 2K OHM , 5%, 0 . 25W 57668 NTR25J-E 2K 
A6R91 315-0132-00 RES , FXD , F I LM: 1 . 3K OHM, 5% , 0 . 25W 57668 NTR25J-E01K3 
A6R92 315-0470-00 RES, FXD, F I LM : 47 OHM , Sk , 0 . 25W 57668 NTR25J-E47EO 
A6R93 321-0231-00 RES, FXD, F I LM: 2 . 49K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED2K49F 

A6R94 323-0160-00 RES , FXD , FI LM: 453 OHM , l% , 0 . 5W , TC=TO 19701 5053R0453ROF 
A6R95 321-0231-00 RES , FXD , F I LM: 2 .49K OHM , 1% , 0 . 125W,TC=TO 19701 5033ED2K49F 
A6R97 315-0132-00 RES , FXD, FILM: 1 . 3K OHM, 5% , 0 . 25W 57668 NTR25J-E01K3 
A6R99 315-0132-00 RES, FXD , F I LM: 1 . 3K OHM, 5% , 0 . 25W 57668 NTR25J-E01K3 
A7 670-8051-00 CIRCUI T  BD ASSY: FRONT PANEL DISPLAY 80009 670-8051-00 
A7Pl l 131-1 149-00 CONTACT , ELEC: CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

(QUO.NTITY OF 2 )  

A7P12 131-1 149-00 CONTACT, ELEC: CKT BD EDGE , PH BRZ S I L  PL 80009 131-1149-00 
( Quo.NT ITY OF 2 )  

A7P13 131-1149-00 CONTACT , ELEC: CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 
(Quo.NTITY OF 2)  

AS 670-8051-00 CIRCUIT BD ASSY : FRONT PANEL DISPLAY 80009 670-8051-00 
A8Pl l  131-1149-00 CONTACT, ELEC: CKT BD EDGE , PH BRZ S I L  PL 80009 131-1149-00 

( QUO.NTITY OF 2)  
A8P12 131-1149-00 CONTACT, ELEC: CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

( Quo.NT ITY OF 2)  
A8P13 131-1 149-00 CONTACT, ELEC: CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

(QUO.NTITY OF 2 )  

A9 670-8054-00 CIRCUI T  BD ASSY: FRONT PANEL DISPLAY 80009 670-8054-00 
A9Pll 131-1149-00 CONTACT, ELEC:CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

( QUO.NTITY OF 2 )  
A9P12 131-1 149-00 CONTACT, ELEC:CKT 80 EDGE, PH BRZ S I L  PL 80009 131-1149-00 

(QUO.NTITY OF 2 )  
A9P13 131-1149-00 CONTACT , ELEC:CKT BD EDGE , PH BRZ S I L  PL 80009 131-1149-00 

( Quo.NT ITY OF 2 )  
A9R81 317-0510-00 RES , FXD , CMPSN : 51 OHM, 5% , 0 . 125W 01121 885105 
A9R82 317-0510-00 RES , FXD , CMPSN : 51 OHM , 5% , 0 . 125W 01121 BB5105 

A10 670-8055-00 CIRCUIT BD ASSY : FRONT PANEL DISPLAY 80009 67D-8055-00 
A10Pll 131-1149-00 CONTACT , ELEC:CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

( Q!WiTITY OF 2 )  
A10P12 131-1149-00 CONTACT, ELEC: CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

( Quo.NT ITY OF 2 )  
A10P13 131-11 49-00 CONTACT , ELEC:CKT BD EDGE , PH  BRZ S I L  PL 80009 131-1149-00 

( Quo.NT ITY OF 2 )  
A10R61 317-0510-00 RES , FXD , CMPSN : 51 OHM , 5% , 0. 125W 01121 BB5105 
A10R62 317-0510-00 RES, FXD, CMPSN: 51 OHM, 5% , 0 . 125W 01121 BB5105 

Al l 670-4641-00 CIRCUIT BD ASSY : FAN 80009 67D-4641-00 
AllB20 147-0035-00 MOTOR , DC : BRUSHLES S , 3000 RPM , 1D-15V 25008 1AD3001-0A 
A11C10 290-0778-00 CAP, FXD, ELCTLT : 1UF, 2�k . 50V, NPLZD 54473 ECE-A50N1 
AllC13 290-0768-00 CAP, FXD. ELCTLT : 10UF , +50-20%, 100WVOC 54473 ECE-AlOOV10L 
A11CR10 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V, 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
AllCR13 152-0141-02 SEMICONO DVC , DI : SW , S I , 30V , 150MA , 30V , D0-35 03508 DA2527 ( 1N4152) 

A1 1CR21 152-0141-02 SEMICOND DVC , DI : SW, S I , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
Al1CR22 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , l50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
Al 1CR23 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 OA2527 ( lN4152) 
Al 1CR24 152-0141-02 SEMICOND DVC , DI :SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A1 1 P80 131-0608-00 TERMINAL , PIN: 0.365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

( Quo.NTITY OF 2)  
A11Q10 151-0301-00 TRANSI STOR: PNP , S I ,T0-18 80009 151-0301-00 

Al lQ20 156-0281-00 MICROCKT , LI NEAR:4-XSTR , HI GH CUR ARRAY 02735 89164 
All RlO 301-0271-00 RES, FXD, FI LM: 270 OHM , 5% , 0 . 5W 19701 5053CX270ROJ 
Al1R1 1  315-0470-00 RES , FXD, FI LM : 47 OHM , Sio , 0 . 25W 57668 NTR25J-E47EO 
AllR13 301-0271-00 RES , FXD , FI LM : 270 OHM , 5% , 0 . 5W  19701 5053CX270ROJ 
AllR20 307-0059-00 RES , FXD,CMPSN : 6.2 OHM , 5% , 0 . 5W 01121 EB62G5 
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AllR24 321-0201-00 RES, FXD, F ILM : 1 . 21K OHM, 1%,0. 125W, TC=TO 19701 5043ED1K210F 
Al lR25 321-0239-00 RES , FXD , FILM:3 . 01K OHM, 1%,0 . 125W, TC=TO 19701 5043ED3K010F 
Al1R27 321-0022-00 RES , FXD, FILM: 16 .5  OHM, 1%, 0. 125W,TC=TO 57668 RB14FXE 16E5 
A12 620-0283-01 POWER SUPPLY : LOW VOLTAGE 80009 620-0283-01 

( INCLUDES A12 ,A22 ,A23 ASSEMBLIES) 
A12C16 290-0628-00 CAP, FXD, ELCTLT :950UF,+50-10%, 200V 56289 3607560 
A12C17 290-0628-00 CAP , FXD, ELCTLT :950UF,+50-1��. 200V 56289 3607560 

A12C37 285-0938-00 CAP, FXD, PLASTIC : 0 . 03UF, 5%,900V 50558 PA6-0738J 
A12C154 290-0898-00 CAP, FXO, ELCTLT : 2600UF,+75-10%,35V 56289 6020X262G035AA28 
A12F10 159-0017-00 FUSE ,CARTRIDGE : 3AG, 4A, 250V, FAST BLOW 71400 MTH-CW-4 
A12FL10 1 19-0420-00 FILTER , RFI :6A,250VAC,400HZ 02777 F-11935-6 
A12L37 108-0761-00 COI L , RF: FIXED , 1MH 54937 108-0761-00 
A12Q28 151-0656-00 TRANSISTOR: DARLINGTON , NPN , S I , T0-220 02735 2N6044 

A12Q34 151-0632-00 TRANSISTOR : NPN , SI LICON , T0-220 04713 MJE13007 
A12Q40 151-0632-00 TRANSISTOR: NPN , SILICON , T0-220 04713 MJE13007 
A12Q58 151-0657-00 TRANSI STOR: DARLINGTON , PNP, S I ,T0-220 04713 SJE1973 
A12Q74 151-0656-00 TRANSI STOR : DARLINGTON, NPN ,S I ,T0-220 02735 2N6044 
A12Q94 1 51-0657-00 TRANSISTOR: DARLINGTON, PNP , S I , T0-220 04713 SJE1973 
A12Q122 151-0349-00 TRANSISTOR : NPN , SI , SELECTEO, T0-127 04713 SJE924 

A12Q126 151-0477-01 TRANSISTOR: SCREENED 80009 151-0477-01 
-A12R6 303-0105-00 RES, FXD, CMPSN : 1M OHM, 5%, 1W 01121 GB1055 
A12S12 260-1300-00 SWITCH ,SLIDE:DPOT , 3A, 125VAC 82389 46206LFE 
A12S99 260-0450-00 SWITCH ,SLIDE : OPTT , 0. 5A , 125VAC 82389 110-1007 
A12Tl10 120-1183-00 XFMR, PWR, STPDN : HIGH FREQUENCY 75498 120-1183-00 
A12A1 670-5959-03 B010100 B031832 CIRCUIT 80 ASSY :CONTROLLEO RECTIFIER 80009 670-5959-03 
A12A1 670-5959-04 8031833 8042342 CIRCUIT 80 ASSY :CONTROLLEO RECTIFIER 80009 670-5959-04 
A12A1 670-5959-05 8042343 CIRCUIT 80 ASSY:CONTROLLER RECTIFI ER 80009 67D-5959-05 

( PART OF 62D-0283-XX) 

A12A1C52 283-0003-00 6010100 6031832 CAP, FXO,CER 01 : 0 . 01UF,+80-2��. 150V 59821 0103Z40ZSUJDCEX 
A12A1C52 285-1340-00 6031833 CAP, FXO,MTLZD :0 .01UF , l0%,63V 55112 185/0. 01/K/63AAA 
A12A1C54 290-0573-00 CAP, FXO, ELCTLT :2 . 7UF ,20% , 50V 05397 T3688279«l50AS 
A12AlC55 283-0028-00 CAP, FXD,CER 01 :0 . 0022UF, 2��. 50V 59660 0805585YSS0222M 
A12A1C64 290-0263-00 CAP, FXO, ELCTLT : 2 . 7UF, 1��. 15V 05397 T320A275K015AS 
A12A1C66 283-0003-00 8010100 8031832 CAP , FXO,CER OI :0 . 01UF,+80-20%, 150V 59821 0103Z40ZSUJDCEX 
A12A1C66 285-1340-00 8031833 CAP, FXO,MTLZD : 0 . 01UF. l�J..63V 55112 185/0. 01/K/63AAA 

A12A1C67 290-0523-00 6010100 6031832 CAP, FXO , ELCTLT : 2 . 2UF,20'�.20V 05397 T368A229«l20AS 
A12A1C67 290-0573-00 6031833 CAP, FXO , ELCTLT : 2 . 7UF, 2��. SOV 05397 T368B279«l50AS 
A12A1C70 290-0534-00 6010100 8031832 CAP, FXO, ELCTLT : 1UF , 2��.35V 05397 T368Al09«l35AZ 
A12A1C70 285-1338-00 6031833 CAP, FXO,MTLZD: 1 . 0UF. 10%, SOV 55112 185/1 . 0/K/50/AGA 
A12A1C71 290-0534-00 6010100 8031832 CAP, FXD, ELCTLT : 1UF, 20'�,35V 05397 T368Al 05M035AZ 
A12A1C71 285-1338-00 8031833 CAP, FXO,MTLZD: 1 . 0UF. 10%, 50V 55112 185/ 1 . 0/K/50/AGA 

A12A1C74 283-0594-00 CAP, FXO,MICA DI : 0 . 001UF, 1%, 100V 00853 0151F102FO 
A12A1C77 283-0060-00 6010100 6031832 CAP, FXO,CER 01 : 100PF ,5%,200V 59660 855-535U2J101J 
A12A1C77 283-0084-00 6031833 CAP, FXO,CER 01 : 270PF ,5%, 1000V 59660 838533X5F0271 5  
A12A1C78 283-0060-00 6010100 6031832 CAP, FXO,CER DI : 100PF , 5%,200V 59660 855-535U2Jl01J 
A12A1C78 283-0084-00 6031833 CAP, FXO,CER D I : 270PF , 5% , 1000V 59660 838533X5F02715 
Al2A1C80 283-0080-00 6010100 6031832 CAP, FXO,CER DI : 0 .022UF,+8Q-20'�. 25V 59821 20DU60E223Z 

Al2A1C86 290-0580-00 CAP,FXO,ELCTLT : 0. 27UF, 20"�, 50V 05397 T368A270050AZ 
A12AlC90 290-0778-00 CAP, FXO, ELCTLT : 1UF, 20%, 50V, NPLZD 54473 ECE-ASONl 
A12A1C92 285-1123-00 CAP , FXD, PLASTIC: lUF. 20%,200V 14731 230B1C109-I 
A12A1C94 285-0695-00 CAP, FXD, PLASTIC:0 . 01UF, l�J.. 200V 56289 192P10392 
Al2A1C121 285-0892-00 CAP, FXD, PLASTIC:0 . 22UF , 1�!..200V 14752 65061C224K 
A12A1C124 290-0758-00 CAP, FXD, ELCTLT : 2 . 2UF,+50-1��. 200V 56289 5020227 

A12A1C125 290-0758-00 CAP, FXD, ELCTLT : 2 . 2UF,+50-10"�. 200V 56289 5020227 
A12A1C132 290-0768-00 CAP, FXD, ELCTLT : lOUF ,+50-20'�. 100WVDC 54473 ECE-AlOOVlOL 
A12A1C133 290-0768-00 CAP , FXD. ELCTLT : 10UF,+50-20'� . 1 00WVDC 54473 ECE-AlOOVlOL 
A12A1Cl34 290-0768-00 CAP, FXD, ELCTLT : lOUF, +50-20'�. 100WVDC 54473 ECE-A100V10L 
A12A1C135 290-0768-00 CAP ,FXD, ELCTLT : 10UF,+50-20%, 100WVOC 54473 ECE-A100V10L 
A12A1C142 290-0772-00 CAP ,FXD, ELCTLT:330UF ,+50-l�J..25VDC 54473 ECE-6IEV30S 
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Repl aceabl e El ectrical Parts - 7904A 

Ca!pment No. 

A12A1C143 
A12A1C144 
A12A1C145 
A12A1C152 
A12A1C153 
A12A1C155 

A12A1C156 
A12A1C172 
A12A1C179 
A12A1C179 
A12A1C183 
Al2A1C183 

A12A1CR52 
A12A1CR59 
A12A1CR65 
A12A1CR66 
A12A1CR73 
A12A1CR74 

A12A1CR75 
A12A1CR76 
A12A1CR81 
A12A1CR82 
A12A1CR83 
A12A1CR84 

A12A1CR90 
A12A1CR120 
A12A1CR121 
A12A1CR122 
A12A1CR123 
A12A1CR124 

A12A1CR125 
A12A1CR127 
A12A1CR130 
A12A1CR131 
A12A1CR132 
A12A1CR133 

Al2A1CR140 
A12A1CR141 
A12A1CR142 
A12A1CR143 
A12A1CR151 
A12A1CR161 
A12A1CR161 

A12A1CR171 
A12A1CR183 
A12A1Ll32 
A12A1Ll34 
A12A1L142 
A12A1Ll44 

A12A1L152 
A12A1Ll54 
A12A1P5 

A12A1P40 

A12A1P48 

A12AlP50 

7-14 

Tektronix Serial/Assembly No. 
Part No. Effecti��e Dscont 

290-0770-00 
290-0772-00 
290-0770-00 
290-0771-00 
290-0771-00 
290-0773-00 

290-0771-00 
290-0746-00 
283-0177-00 8010100 8031832 
285-1338-00 8031833 
283-0111-00 8010100 8031832 
285-1300-01 8031833 

152-0333-00 
152-0333-00 
152-0141-02 
152-0141-02 
152-0333-00 
152-0333-00 

152-0333-00 
152-0333-00 
152-0333-00 
152-0333-00 
1 52-0333-00 
152-0333-00 

152-0141-02 
152-0242-00 
152-0242-00 
152-0242-00 
152-0242-00 
152-0242-00 

152-0242-00 
152-0242-00 
152-0586-00 
152-0586-00 
152-0586-00 
152-0586-00 

152-0397-00 
152-0397-00 
152-0397-00 
152-0397-00 
152-0692-00 
152-0008-00 8010100 8021704 
152-0725-00 8021705 

1 52-0141-02 
152-0141-02 
108-0473-00 
108-0473-00 
108-0680-00 
108-0680-00 

108-0473-00 
108-0556-00 
131-0608-00 

131-0589-00 6010100 6031832 

131-0608-00 8010100 6031832 

131-0608-00 8010100 8031832 

Name & Description 
;; 

CAP , FXD, ELCTLT : 100UF ,+50-20%, 25VOC 
CAP, FXD, ELCTLT : 330UF,+50-1��. 25VOC 
CAP, FXD, ELCTLT : lOOUF,+50-2��. 25VOC 
CAP, FXD . ELCTLT : 220UF,+50-1�/.. 10VOC 
CAP, FXD, ELCTLT : 220UF,+50-1��. 10VDC 
CAP, FXD. ELCTLT : 1000UF,+50-10%,10VOC 

CAP , FXD. ELCTLT : 220UF,+50-10%, 10VOC 
CAP, FXD, ELCTLT :47UF,+50-2��. 16V 
CAP, FXD, CER DI : 1UF,+80-2��. 25V 
CAP , FXD,MTLZD : l .OUF, 1�� . 50V 
CAP , FXD,CER DI : 0 . 1UF , 2��. 50V 
CAP, FXD,MTLZD : 0 . 1 UF , 1�� .63V 

SEMICOND DVC ,D I :SW , S I , 55V , 200MA, D0-35 
SEMICOND DVC ,O I : SW , S I , 55V , 200MA, D0-35 
SEMICOND DVC , OI : SW, SI , 30V , 150MA, 30V, D0-35 
SEMICOND DVC ,D I :SW , S I , 30V , 150MA,30V, D0-35 
SEMICOND DVC, DI : SW , SI , 55V ,200MA, 00-35 
SEMICOND DVC,OI : SW , S I , 55V , 200MA, 00-35 

SEMICOND DVC, DI : SW, SI , 55V ,200MA, D0-35 
SEMICOND DVC ,D I :SW, SI , 55V , 200MA, D0-35 
SEMICOND DVC,OI : SW , S I , 55V , 200MA, D0-35 
SEMICOND DVC ,D I : SW, SI , 55V ,200MA, D0-35 
SEMICOND DVC , O I :SW , S I , 55V ,200MA, D0-35 
SEMICOND DVC, OI :SW , S I , 55V , 200MA, D0-35 

SEMICOND DVC, DI : SW, S I , 30V , 150MA,30V, D0-35 
SEMICOND DVC, DI :SIG , SI , 225V , 0 . 2A, D0-7 
SEMICOND DVC , DI :S IG ,SI , 225V , 0 . 2A,D0-7 
SEMICOND DVC ,D I : S IG , S l , 225V , 0 .2A ,D0-7 
SEMICOND DVC , D I :S IG ,S I , 225V , 0. 2A , D0-7 
SEMICOND DVC , D I :SIG , SI , 225V , 0 . 2A, D0-7 

SEMICOND DVC , DI : S IG , SI , 225V , 0 .2A,D0-7 
SEMICONO DVC, DI :SIG , SI , 225V, 0 . 2A ,D0-7 
SEMICOND DVC , DI :RECT , S I , 600V , O . SA  
SEMICOND DVC , DI :RECT , SI , 600V , O. SA  
SEMICOND DVC , D l : RECT , SI , 600V , O . SA  
SEMICOND OVC , D I :RECT , S I , 600V , O . SA  

SEMICOND DVC , DI :RECT , SI , 100V , 12A 
SEMICOND DVC , D I : RECT , S I , lOOV , 12A 
SEMICOND DVC , DI :RECT , S I , 100V , 12A 
SEMICOND DVC, O I :RECT , Sl , lOOV, l2A 
SEMICOND DVC, DI : S I , 20V , 3QA, T0-3 
SEMICOND DVC, DI :S IG ,GE , 60V, 60MA,A38A 
SEMICOND DVC , D I : S I , SCHOTTKY , 20V , 1 . 2PF , D0-35 

SEMICONO DVC , DI : SW, S I , 30V , 150MA, 30V, D0-35 
SEMICOND DVC , D l : SW , S I , 30V , 150MA, 30V, D0-35 
COI L , RF: FIXED, 174UH 
COIL , RF: FIXED, 174UH 
COIL , RF: FIXED, 27UH 
COI L , RF: FIXED, 27UH 

COI L , RF: FIXED , 174UH 
COI L , RF: FIXED, l2UH 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 
(QLL4NTITY OF 4 ) 
TERMINAL , PI N : 0 . 46 L X  0 . 025 SQ PH BRZ 
(QLL4NTITY OF 4 ) 
TERMINAL , PIN : 0 . 365 L X  0 .025 BRZ GLD PL 
(QUANTITY OF 5) 
TERMINAL , P I N : 0 . 365 L X  0 . 025 BRZ GLD PL 
(QLL4NTITY OF 7 ) 

Mfr. 
Code Hfr. Part No. 

54473 ECE-A25V100L 
54473 ECE-BIEV30S 
54473 ECE-A25VlOOL 
55680 ULA1A221TPA2 
55680 ULA1A221TPA2 
54473 ECEB1AV102S 

55680 ULA1A221TPA2 
54473 ECE-A6V47L 
04222 SR305El OSZAA 
55112 185/ 1 . 0/K/50/AGA 
04222 SR30:£104MAA 
55112 185/0. 1/K/63/ABA 

07263 FDH-6012 
07263 FDH-6012 
03508 DA2527 ( 1N4152) 
03508 DA2527 ( 1N4152) 
07263 FDH-6012 
07263 FDH-6012  

07263 FDH-6012 
07263 FOH-6012 
07263 FDH-6012 
07263 FDH-6012 
07263 FDH-6012 
07263 FDH-6012 

03508 DA2527 ( 1N4152 ) 
07263 FDH5004 
07263 FDH5004 
07263 FDH5004 
07263 FDH5004 
07263 FOH5004 

07263 FDH5004 
07263 FDH5004 
25403 BYV960 OR BYV95C 
25403 BYV960 OR BYV95C 
25403 BYV960 OR BYV95C 
25403 BYV96D OR BYV95C 

80009 152-0397-00 
80009 1 52-0397-00 
80009 152-0397-00 
80009 152-0397-00 
04713 50241 
14433 61409 
21847 A2X1582 

03508 DA2527 ( 1N4152) 
03508 DA2527 ( 1N4152) 
TK2042 ORDER BY DESCR 
TK2042 ORDER BY DESCR 
TK.l345 1 08-068D-OO 
TK.l345 108-0680-00 

TK2042 ORDER BY DESCR 
TK.l345 108-0556-0D 
22526 48283-036 

22526 48283-029 

22526 48283-036 

22526 48283-036 
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Ca!pooent No. 

A12A1P52 

A12A1P54 

A12A1Q52 
A12A1Q54 
A12A1Q162 
Al2A1Q162 

A12A1Q171 
A12A1Q171 
A12A1Q173 
A12A1Q173 
A12A1Ql77 
A12A1Q177 

A12A1R52 
A12A1R54 
A12A1R55 
A12A1R59 
A12A1R60 
A12A1R61 

A12A1R62 
A12A1R63 
A12A1R64 
A12A1R66 
A12A1R67 
A12A1R70 

A12A1R71 
A12A1R74 
A12A1R80 
A12A1R81 
A12A1R82 
A12A1R83 

A12A1R84 
A12A1R86 
Al2A1R87 
A12A1R88 
A12A1R90 
A12A1R92 

A12A1R93 
A12A1R93 
A12A1R94 
A12A1R95 
A12A1R95 
A12A1R120 

A12A1R121 
A12A1R127 
A12A1R161 
A12A1R162 
A12A1Rl70 
A12A1R171 

A12A1R172 
Al2A1Rl73 
A12A1R174 
A12A1R176 
A12A1R177 
A12A1Rl79 

A12AlR181 
A12A1R182 
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Tektronix 
Part No. 

131-0608-00 

131-0608-00 

151-0302-00 
151-0273-00 
151-0190-05 
1 51-0190-00 

151-0190-05 
151-0190-00 
151-0188-03 
151-0188-00 
151-0188-03 
151-0188-00 

315-0512-00 
315-0753-00 
315-0201-00 
315-0562-00 
315-0224-00 
31 5-0123-00 

315-0301-00 
315-0470-00 
315-0102-00 
315-0202-00 
315-0154-00 
315-0560-00 

315-0560-00 
321-0346-00 
315-0471-00 
321 -0334-00 
321 -0340-00 
321 -0193-00 

321-0005-00 
321-0284-00 
321-0283-00 
315-0122-00 
315-0272-00 
315-0105-00 

311-1239-00 
311-2273-00 
315-0203-00 
321-0419-00 
321-0418-00 
315-0150-00 

315-0101-00 
301-0391-00 
315-0473-00 
315-0472-00 
315-0100-00 
315-0274-00 

315-0474-00 
315-0272-00 
31 5-0182-00 
315-0203-00 
315-0203-00 
315-0472-00 

315-0334-00 
315-0754-00 

Serial/Assembly No. 
Effective Dscoot 

8010100 8031832 

8010100 8031832 

8010100 8031832 
8031833 

8010100 8031832 
8031833 
8010100 8031832 
8031833 
8010100 8031832 
8031833 

6010100 6031832 
6031833 

8010100 8042342 
6042343 

Repl aceable El ectri cal Parts - 7904A 

Mfr. 
ManE & Description Code Mfr. Part No. 

TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
( QUA.NTITY OF 6 )  
TERMINAL . PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QLWHTY OF 4 )  
TRANSI STOR : NPN , SI , T0-18 04713 ST899 
TRANSI STOR : SELECTED 03508 X16E3616 
TRANSI STOR: SELECTED 2N3904 80009 1 51-0190-05 
TRANSISTOR: NPN , S I . T0-92 80009 151-0190-00 

TRANSISTOR : SELECTED 2N3904 80009 151-0190-05 
TRANSISTOR: NPN , SI , T0-92 80009 151-0190-QO 
TRANSI STOR : SELECTED 80009 151-0188-03 
TRANSISTOR : PNP , S I , T0-92 80009 151-0188-00 
TRANSISTOR: SELECTED 80009 151-0188-03 
TRANSISTOR: PNP , S I , T0-92 80009 151-0188-00 

RES, FXD, FI LM : 5 . 1K OHM, 5% , 0 . 25W 57668 NTR25J-E05Kl 
RES , FXD, FI LM: 75K OHM , 5%, 0 .25W 57668 NTR25J-E75KO 
RES , FXD, FILM: 200 OHM, 5% , 0 . 25W 57668 NTR25J-E200E 
RES , FXD, FI UM: 5 . 6K  OHM , S'/. , 0. 25W 57668 NTR25J-E05K6 
RES , FXD, FILM : 220K OHM, 5%, 0. 25W 57668 NTR25J-E220K 
RES , FXD, FI LM: 12K OHM , 5% , 0 . 25W 57668 NTR25J-E12KO 

RES , FXD , FI LM : 300 OHM , 5% , 0.25W 57668 NTR25J-E300E 
RES , FXD , FI LM:47 OHM , S'/. , 0 . 25W 57668 NTR25J-E47EO 
RES , FXD , FILM : 1K OHM , S'/. , 0 . 25W 57668 NTR25JE01KO 
RES , FXD, FILM : 2K OHM , S'/. , 0 . 25W 57668 NTR25J-E 2K 
RES , FXD , FI LM: 150K OHM, 5%, 0.25W 57668 NTR25J-E150K 
RES , FXD , FIUM: 56 OHM, S'/. , 0 . 25W 57668 NTR25J-E56EO 

RES , FXD, FILM : 56 OHM , S'/. , 0 . 25W 57668 NTR25J-E56EO 
RES , FXD , FIUM : 39 .2K OHM, 1% , 0 . 125W, TCcTO 19701 5043ED39K20F 
RES , FXD, FI LM: 470 OHM, 5%, 0 . 25W 57668 NTR25J-E470E 
RES, FXD, FI LM : 29 .4K OHM , l% , 0 . 125W,TC=TO 07716 CEAD29401F 
RES , FXD , FI LM : 34 . 0K OHM , l% , 0 . 125W , TC=TO 19701 5043ED34KOOF 
RES , FXD , FI UM : 1K OHM , l%, 0 . 125W,TC:TQ 19701 5033ED1KOOF 

RES , FXD, FI LM : l 1 .0 OHM, 1% , 0. 125W,TC=TO 91637 CMF551 1661 1ROOF 
RES , FXD, FI LM : 8 . 87K OHM , 1%,0. 1 25W, TC=TO 19701 5043ED8K870F 
RES, FXD, FI LM:8.66K OHM, 1% , 0 . 125W,TC=TO 19701 5043ED8K660F 
RES, FXD, F I UM: 1 . 2K OHM, 5%, 0 . 25W 57668 NTR25J-E01K2 
RES , FXD, FILM : 2 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E02K7 
RES , FXD, FI LM: lM OHM, S'/. , 0 . 25W 19701 5043CX1MOOOJ 

RES , VAR, NONWW:TRMR , 2 . 5K OHM, O. SW  32997 3386X-T07-252 
RES , VAR. NONWW : TRMR, 2K OHM , 2�/..0. 5W TK1450 GF06VT 2 K OHM 
RES, FXD, FI LM: 20K OHM, 5% , 0 .25W 57668 NTR25J-E 20K 
RES, FXD, FI LM: 226K OHM, l% , 0 . 125W, TC=TO 07716 CEAD22602F 
RES , FXD , F I LM : 221K OHM, 1% , 0 . 125W,TC=TO 07716 CEAD22102F 
RES , FXD , FI LM: 15 OHM , S'/. , 0 . 25W 19701 5043CX15ROOJ 

RES , FXD , FI LM : lOO OHM, 5% , 0 .25W 57668 NTR25J-E lODE 
RES , FXD , F I LM:390 OHM, 5% , 0 . 5W 01121 EB3915 
RES, FXD , FI LM : 47K OHM , S'/. , 0 .25W 57668 NTR25J-E47KO 
RES, FXD , FI LM : 4 . 7K OHM, 5%, 0 . 2SW 57668 NTR2�H04K7 
RES , FXD , FI LM : lO OHM , S'/. , 0 . 25W 19701 5043CX10RROOJ 
RES, FXD, F I LM: 270K OHM, 5% , 0 . 25W 57668 NTR25J-E270K 

RES , FXD , F I LM: 470K OHM, 5%,0. 25W 19701 5043CX470KOJ92U 
RES , FXO , F I LM: 2 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E02K7 
RES, FXD, FI LM: 1 .8K OHM, 5% , 0 . 25W 57668 NTR25J-E1KB 
RES, FXD, FI LM: 20K OHM , 5%, 0 .25W 57668 NTR25J-E 20K 
RES , FXD , FILM: 20K OHM , 5%, 0 . 25W 57668 NTR25J-E 20K 
RES, FXD, FILM: 4 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E04K7 

RES , FXD , F I LM : 330K OHM, 5% , 0 .25W 57668 NTR25J-E 330K 
RES , FXD, FILM: 750K OHM, 5%, 0 . 25W,MI 19701 5043CX750KOJ 
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Repl aceabl e El ectri cal Parts - 7904A 

Tektronix Serial/Assembly No. Mfr. 
Camalel'lt No. Part No. Effect he Dscalt MimE & Descril!!i on Cod:! Mfr. Part No. 

A12A1TPO 214-0579-00 8010100 8031832 TERM, TEST POINT:8RS CD PL 80009 214-0579-00 
A12AlTP126 214-0579-00 8010100 8031832 TERM, TEST POI NT :8RS CD PL 80009 214-0579-00 
A12A1U75 155-0067-02 MICROCKT , DGTL : POWER SPLY RGLTR 80009 155-0067-02 
A12A1U179 1 56-0481-02 MICROCKT , DGTL: TRIPLE 3-INP & GATE, SCRN 80009 156-0481-02 
A12A1VR52 152-0590-00 SEMICOND DVC , DI : ZEN , SI , 18V , 5%,400MW 80009 152-0590-00 
A12A1VR72 152-0243-00 SEMICOND DVC , DI :ZEN , Sl , 15V , 5%, 0 . 4W , D0-7 14433 Z5412 

Al2A1VR88 152-0212-00 8010100 8042342 SEMICOND DVC , Dl :ZEN , SI , 9V , 5% , 0 . 5W , DD-7 04713 SZ50646RL 
A12A1VR88 152-1006-00 8042343 SEMICOND DVC , OI :ZENER , S I , 9V , 2%, 500MV , D0-7 80009 152-1006-00 
A13 670-4777-20 CIRCUIT 80 ASSY : LOGIC 80009 670-4777-20 
A13C4301 283-0177-00 CAP , FXO, CER 01 : 1UF ,+80-20'�. 25V 04222 SR305E105ZAA 
A13C4302 283-0177-00 CAP, FXO, CER D I : 1UF , +80-20'k, 25V 04222 SR305E105ZAA 
A13C4303 283-0177-00 CAP, FXD, CER OI : 1UF,+80-20'k, 25V 04222 SR305El05ZAA 

A13C4304 283-0177-00 CAP, FXO, CER OI : 1UF ,+80-20%, 25V 04222 SR305E105ZAA 
A13C4305 290-0755-00 CAP. FXD, ELCTL T :  1 OOUF, +50'k-20'k . 1  OWVOC 54473 ECE-AlOVlOOL 
A13C4314 283-0672-00 CAP, FXO, MICA 01 : 200PF, 1%, 500V 00853 D155F2010FO 
A13C4315 281-0603-00 CAP, FXO, CER DI : 39PF , 5% , 500V 52763 2RDPLZ007 39POJC 
A13C4316 283-0177-00 CAP, FXD, CER 0! : 1UF ,+80-20'/o, 25V 04222 SR305E1 05ZAA 
Al3C4335 281-0603-00 CAP, FXD, CER DI :39PF, S/. , 500V 52763 2ROPLZ007 39POJC 

Al3C4336 281-0549-00 CAP, FXD, CER O I : 68PF, 10'/., 500V 52763 2RDPLZ007 68POKU 
Al3C4342 283-0032-00 CAP, FXO, CER O I : 470PF,5%, 500V 59660 831-000-Z5E0471J 
A13C4343 281-0782-00 CAP, FXD, CER 01 : 33 PF, 10'/., 500V 52763 2RDPLZ007 33PO<E 
A13C4345 281-0782-00 CAP, FXD, CER 01 :33 PF, 10%, 500V 52763 2RDPLZ007 33PO<E 
A13C4346 283-0032-00 CAP, FXO, CER Dl : 470PF,5%, 500V 59660 B31-00D-Z5E0471J 
A13C4347 283-0638-00 CAP, FXD, MICA DI : l30PF, 1% , 500V 00853 0155F131 FO 

Al3C4423 281-0603-00 CAP, FXD , CER OI : 39PF , Sk , 500V 52763 2RDPLZ007 39POJC 
A13C4441 281-0603-QO CAP , FXD , CER DI :39PF, S/. , 500V 52763 2RDPLZ007 39POJC 
Al3C4449 283-0003-00 CAP , FXD, CER Dl : 0 . 01UF, +8D-20%, 1 50V 59821 0103Z40ZSUJOCEX 
A13C4461 281-0589-00 CAP, FXD, CER 01 : 170PF, 5%, 500V 52763 2ROPLZ0071 70PJK 
A13C4467 281-0589-00 CAP, FXD,CER O I : 170PF, 5% , 500V 52763 2ROPLZ0071 70PJK 
A13C4470 283-011 1-00 CAP , FXD , CER DI : O. lUF,20'!., 50V 04222 SR305Cl04MAA 

A13C4475 283-0177-00 CAP, FXD, CER OI : lUF, +80-20'k, 25V 04222 SR305El05ZAA 
A13C4483 283-000D-00 CAP, FXD, CER OI : 0 . 001UF,+100-0'!., SOOV 59660 831-610-Y5U0102P 
A13C4484 283-0177-00 CAP, FXD, CER 0! : 1UF,+80-20%, 25V 04222 SR305E105ZAA 
A13C4485 283-0060-00 CAP, FXO, CER O l : 100PF, 5%, 200V 59660 855-535U2J101J 
A13CR4322 152-0242-00 SEMICONO DVC, DI : S IG , SI , 225V , 0 . 2A , D0-7 07263 FDH5004 
Al3CR4323 1 52-0322-00 SEMICONO DVC , DI :SCHOTTKY , S! , l5V , l . 2PF, D0-35 50434 5082-2672 

Al3CR4354 152-0141-02 SEMICOND DVC , DI :SW, S I , 30V , l50MA, 30V , D0-35 03508 DA2527 ( 1N4152) 
A13CR4355 152-0141-02 SEMICOND DVC , O! :SW , S I , 30V , l 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4356 152-0141-02 SEMICOND DVC , DI : SW, S I , 30V , 1 50MA , 30V , D0-35 03508 DA2527 ( 1N4152) 
A13CR4357 152-0141-02 SEMICOND DVC , D I : SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4368 152-0141-02 SEMICOND DVC , DI : SW , SI , 30V , l50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4369 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , l 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 

Al3CR4433 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4434 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , l 50MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4448 1 52-0141-02 SEMICOND OVC , Dl : SW , S I , 30V , l50MA, 30V, D0-35 03508 DA2527 ( lN4152 ) 
Al3CR4449 152-0141-02 SEMICONO OVC , DI : SW , S I , 30V , l 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4461 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , l50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
A13CR4467 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 

A13CR4471 152-01 53-00 SEMICOND DVC , DI : SW , S I , 10V , 50MA, . D0-7 07263 FD7003 
A13CR4472 152-0141-02 SEMICOND DVC , Dl : SW , S I , 30V , 15DMA, 30V, DD-35 03508 DA2527 ( 1N4152) 
A13CR4473 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
Al3CR4474 152-0141 -02 SEMICOND DVC, DI : SW, S I , 30V , 1 50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
Al3CR4487 1 52-0075-00 8010100 8021704 SEMICOND DVC , OI : SW , GE, 22V ,8DMW,D0-7 80009 152-0075-QO 
A13CR4487 152-0664-00 8021705 SEMICOND DVC , DI : SCHOTTKY , SW , S I , 70V , D0-35 80009 152-0664-00 

A13CR4491 1 52-0075-00 S EMICOND DVC , D I : SW , G E , 22V , 80MW, D0-7 80009 1 52-0075-00 
A13CR4492 152-0141-02 SEMICOND DVC , O I : SW , S I , 30V , 150MA, 30V , D0-35 03508 DA2527 ( 1N4152) 
A13CR4493 152-0141 -02 SEMICOND DVC , DI :SW, S I , 30V , l50MA ,30V , D0-35 03508 DA2527 ( 1N4152) 
A13CR4494 152-0581-00 SEMICOND DVC , Dl :RECT , S I , 20V , lA,A59 04713 1N5817 
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A13CR4495 
A13CR4496 
A13CR4498 
A13CR4499 
A13J4406 
A13L4301 

A13L4302 
A13L4303 
A13L4304 
A13L4317 
A13L4342 
A13L4344 

A13LR4338 
A13LR4359 
A13LR4368 
A13LR4412 
A13Q4336 
A13Q4364 

A13Q4374 
A13Q4382 
A13Q4392 
A13Q4424 
A13Q4432 
A13Q4438 

A13Q4442 
A13Q4448 
A13Q4456 
A13Q4462 
Al3Q4468 
A13Q4480 

A13Q4488 
A13Q4492 
A13Q4494 
A13Q4498 
A13R4302 
A13R4304 

A13R4305 
A13R4306 
A13R4307 
A13R4312 
A13R4313 
A13R4314 

A13R4315 
Al3R4316 
Al3R4318 
A13R4319 
A13R4321 
A13R4322 

A13R4333 
A13R4334 
A13R4335 
A13R4336 
A13R4342 
A13R4343 

A13R4344 
A13R4345 
A13R4354 
A13R4356 

REV MAY 1989 

Tektronix Serial/Assembly No. 
Part No. Effective Dscont 

152-0141-02 
152-0141-02 
152-0141-02 
152-0581-00 
131-1003-00 
108-0245-00 

108-0245-00 
108-0245-00 
108-0245-00 
108-0245-00 
108-0245-00 
1 08-0245-00 

1 08-0543-00 
108-0543-00 
1 08-0543-00 
108-0543-00 
151-0198-00 
151-0198-00 

151-0188-00 
151-0192-00 
151-0192-00 
151-0192-00 
151-0223-00 
151-0192-00 

151-0192-00 
151-0216-00 
151-1022-00 
151-0192-00 
151-0192-00 
151-0188-00 

151-0192-00 
151-0188-00 
151-0302-00 
151-0302-00 
315-0100-00 
315-0223-00 

321-0193-00 
315-0223-00 
321-0193-00 
321-0147-00 
321-0239-00 
315-0912-00 

315-0512-00 
315-0201-00 
315-0101 -00 
315-0512-00 
315-0332-00 
315-0202-00 

315-0682-00 
315-0303-00 
315-0512-00 
315-0752-00 
315-0271-00 
315-0222-00 

315-0271-00 
31 5-0332-00 
315-0332-00 
31 5-0152-00 

Repl aceable Electri cal Parts - 7904A 

Mfr. 
Milne & Descril!!ion Code Mfr. Part No. 

SEMICOND DVC, D I : SW, S I , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW , Sl , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , DI : RECT , S I , 20V , lA,A59 04713 1N5817 
CONN , RCPT , ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
CHOKE , RF: FIXED , 3 . 9UH 76493 86310-1 

CHOKE , RF : FIXED , 3 . 9UH 76493 86310-1 
CHOKE , RF: FIXED , 3 . 9UH 76493 86310-1 
CHOKE , RF : FIXED , 3 . 9UH 76493 86310-1 
CHOKE , RF: FIXED , 3 . 9UH 76493 86310-1 
CHOKE , RF : FIXED , 3 . 9UH 76493 86310-1 
CHOKE , RF : FIXED , 3 . 9UH 76493 86310-1 

COI L , RF: FIXED , l . 1UH TK1345 108-0543-00 
COI L , RF: FIXED, l . 1UH TK1345 1 08-0543-00 
COIL , RF : FIXED , 1 . 1UH TK1345 1 08-0543-00 
COI L , RF: FIXED, l . l UH TK1345 108-0543-00 
TRANSI STOR: SELECTED 80009 151-0198-00 
TRANSI STOR: SELECTED 80009 151-0198-00 

TRANSISTOR: PNP , S I , T0-92 80009 151-0188-00 
TRANSISTOR: NPN , SI , T0-92 04713 SPS8801 
TRANSISTOR : NPN , SI , T0-92 04713 SPS8801 
TRANSISTOR : NPN , SI ,T0-92 04713 SPS8801 
TRANSI STOR : NPN , SI , 625MW, TQ-92 80009 151-0223-00 
TRANSISTOR : NPN , SI , T0-92 04713 S PS8801 

TRANSI STOR : NPN , Sl , T0-92 04713 SPS8801 
TRANSI STOR : PNP , S I ,T0-92 04713 SPS8803 
TRANSISTOR: FET , N-CHAN , S I , T0-18 80009 151-1022-00 
TRANSISTOR: NPN , SI , T0-92 04713 SPS8801 
TRANSI STOR : NPN , SI , T0-92 04713 SPS8801 
TRANSISTOR : PNP , SI , T0-92 80009 151-0188-00 

TRANSISTOR : NPN , SI . T0-92 04713 S PS8801 
TRANSISTOR : PNP, SI . T0-92 80009 151-0188-00 
TRANSI STOR : NPN , SI , T0-18 04713 ST899 
TRANSISTOR : NPN , SI , T0-18 04713 ST899 
RES , FXO, FILM : 1 0  OHM , Sk , 0 . 25W 19701 5043CX1 ORROOJ 
RES , FXO, FI LM: 22K OHM , 5% , 0 .25W 19701 5043CX22KOOJ92U 

RES , FXO, FI LM : 1K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED1KOOF 
RES , FXO , FILM: 22K OHM , Sio , 0 . 25W 19701 5043CX22KOOJ92U 
RES, FXO, FI LM : 1K OHM, 1% , 0 . 125W, TC=TO 19701 5033ED1KOOF 
RES , FXO, FI LM: 332 OHM , 1% , 0 . 125W,TC=TO 07716 CEAD332ROF 
RES, FXO, FILM : 3 . 01K OHM, 1%, 0 . 125W, TC=TO 19701 5043ED3K010F 
RES , FXO, FILM : 9 . 1K OHM, 5%, 0 . 25W 57668 NTR25J-E09Kl 

RES, FXO, FILM : 5 . 1K OHM, 5%, 0 . 25W 57668 NTR25J-E05Kl 
RES , FXO, FILM: 200 OHM , 5%, 0 . 25W 57668 NTR25J-E200E 
RES, FXD, FILM : 100 OHM , 5%, 0 . 25W 57668 NTR25J-E lODE 
RES , FXD, F I LM : 5 . 1K OHM, Sio, 0 . 25W 57668 NTR25J-E05Kl 
RES , FXD , FILM : 3 . 3K OHM, 5%, 0.25W 57668 NTR25J-E03K3 
RES , FXD, FI LM : 2K OHM , Sio , 0 . 25W 57668 NTR25J-E 2K 

RES , FXD , FILM : 6 . 8K  OHM, Sio, 0 . 25W 57668 NTR25J-EC&S 
RES , FXD, FI LM : 30K OHM , 5%, 0 .25W 19701 5043CX30KOOJ 
RES, FXD, F I LM : 5. 1K OHM, 5% , 0 . 25W 57668 NTR25J-E05Kl 
RES, FXD, FI LM: 7 . 5K OHM, 5% , 0 . 25W 57668 NTR25J-E07K5 
RES , FXD, FILM : 270 OHM, 5% , 0 . 25W 57668 NTR25J-E270E 
RES , FXD , FILM: 2 . 2K OHM, Sio , 0 . 25W 57668 NTR25J-E02K2 

RES , FXD , FI LM : 270 OHM , 5% , 0 . 25W 57668 NTR25J-E270E 
RES , FXD , FI LM : 3 . 3K OHM , 5% , 0 . 25W 57668 NTR25J-E03K3 
RES , FXD , FILM : 3 . 3K OHM, 5% , 0 . 25W 57668 NTR25J-E03K3 
RES, FXD, FILM: 1 . 5K  OHM , 5% , 0 . 25W 57668 NTR25J-E01K5 
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A13R4357 31 5-0102-00 RES, FXD, F I LM: 1K OHM, S/, , 0 . 25W 57668 NTR25.JE01KO 
A13R4358 315-0101-00 RES, FXD, FILM : 1 00 OHM , 5% , 0 . 25W 57668 NTR25.J-E lODE 
A13R4363 315-0102-00 RES , FXD , F I LM:lK OHM , 5% , 0 . 25W 57668 NTR25.JE01KO 
Al3R4366 315-0332-00 RES, FXD, F I LM:3 . 3K OHM , 5% , 0 . 25W 57668 NTR25.J-E03K3 
A13R4367 31 5-0101-00 RES, FXD, F I LM: lOO OHM , 5% , 0 . 25W 57668 NTR25.J-E lODE 
A13R4369 31 5-0202-00 RES , FXD, F I LM : 2K OHM , 5% , 0 . 25W 57668 NTR25.J-E 2K 

A13R4374 315-0103-00 RES, FXD, FI LM : 10K OHM, 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A13R4380 315-0302-00 RES , FXD , F ILM:3K OHM, Sio , 0 . 25W 57668 NTR25.J-E03KO 
A13R4381 315-0303-00 RES , FXD, FILM: 30K OHM , 5% , 0 . 25W 19701 5043CX30KOOJ 
A13R4382 315-0122-00 RES, FXD, F I LM: 1 . 2K OHM, 5% , 0 . 25W 57668 NTR25.J-E01K2 
A13R4390 315-0301-00 RES , FXD , F I LM:300 OHM , 5% , 0 . 25W 57668 NTR25.J-E300E 
A13R4391 315-0102-00 RES, FXD, FI LM: 1K OHM, 5% , 0 . 25W 57668 NTR25.JE01KO 

A13R4392 315-0202-00 RES , FXD, F I LM: 2K OHM , S/, , 0 . 25W 57668 NTR25.J-E 2K 
Al3R4394 315-01 00-00 RES, FXD, F I LM : lO OHM , S/, , 0 . 25W 19701 5043CX1 ORROOJ 
A13R4413 315-0332-00 RES , FXD, FILM : 3 . 3K OHM, 5% , 0. 25W 57668 NTR25.J-E03K3 
A13R4422 315-0153-00 RES , FXD, FILM: 15K OHM , 5% , 0 . 25W 19701 5043CX 15KOOJ 
A13R4423 315-0201-00 RES , FXD , FI LM: 200 OHM , 5% , 0 . 25W 57668 NTR25.J-E200E 
A13R4424 31 5-0512-00 RES, FXD, FI LM : 5 . 1K OHM , 5% , 0 . 25W 57668 NTR25.J-EOSK1 

A13R4425 315-0201-00 RES , FXD, F I LM: 200 OHM , 5% , 0 . 25W 57668 NTR25.J-E200E 
A13R4431 315-0152-00 RES , FXD , F I LM: 1 . 5K OHM, 5% , 0 . 25W 57668 NTR25.J-E01KS 
A13R4432 315-0222-00 RES, FXD , FI LM : 2 . 2K OHM, 5% , 0 . 25W 57668 NTR25.J-E02K2 
A13R4437 315-0103-00 RES, FXD , F I LM: 10K OHM, 5% , 0 . 25W 19701 5043CXlOKOOJ 
Al3R4438 315-0821-00 RES , FXD, F I LM : 820 OHM , 5% , 0 .25W 19701 5043CX820ROJ 
Al3R4441 315-0822-00 RES, FXD. F I LM: 8 . 2K OHM, 5% , 0 . 25W 19701 5043CX8K200J 

A13R4442 315-0132-00 RES, FXO , F I LM: 1 . 3K OHM, 5% , 0 . 25W 57668 NTR25.J-E01K3 
A13R4448 31 5-0271-00 RES, FXO, F I LM: 270 OHM , 5% , 0 .25W 57668 NTR25.J-E270E 
Al3R4449 315-0302-00 RES , FXD . F I LM:3K OHM , S/o , 0 . 25W 57668 NTR25.J-E03KO 
A13R4456 315-0821-00 RES , FXD, F I LM: 820 OHM , Sio , 0 . 25W 19701 5043CX820ROJ 
Al3R4461 321-0290-00 RES , FXD . F I LM: 10.2K OHM , l% , 0 . 1 25W, TC=TO 19701 5043ED10K20F 
Al3R4462 321-0246-00 RES , FXD, F I LM:3 . 57K OHM , 1% , 0 . 125W,TC=TO 19701 5043ED3K570F 

Al3R4467 321-0290-00 RES , FXD, F I LM: l0.2K OHM , l%, 0 . 125W, TC=TO 19701 5043ED10K20F 
Al3R4468 321-0246-00 RES , FXD, F I LM: 3 . 57K OHM , l% , 0 . 125W, TC:TO 19701 5043ED3K570F 
Al3R4470 315-0100-00 RES, FXO , FI LM: 10 OHM , Sio , 0 . 25W 19701 5043CX10RROOJ 
A13R4471 321-0243-00 RES , FXD , F I LM : 3 . 32K OHM , l% , 0 . 1 25W , TC=TO 19701 5033ED3K32F 
Al3R4472 315-0242-00 RES , FXD , FI LM : 2 . 4K OHM, 5% , 0 . 25W 57668 NTR25.J-E02K4 
Al3R4473 315-0512-00 RES , FXD, F I LM : 5 . 1K OHM, 5% , 0 . 25W 57668 NTR25.J-E05Kl 

A13R4474 315-0512-00 RES , FXD , FI LM: 5 . 1K OHM, S/o , 0 . 25W 57668 NTR25.J-E05K1 
A13R4475 315-0151-00 RES , FXD, F I LM: 150 OHM , 5% , 0 . 25W 57668 NTR25.J-E150E 
A13R4476 321-0243-00 RES, FXD, FI LM : 3 . 32K OHM, 1% , 0 . 125W, TC=TO 19701 5033ED3K32F 
A13R4477 3 15-0103-00 RES , FXD, FI LM: lOK OHM, 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A13R4478 321-0205-00 RES, FXD, FI LM: 1 . 33K OHM , l% , 0 . 125W, TC=TO 19701 5033ED1K330F 
A13R4480 315-051 1 -00 RES , FXD, F I LM: 510 OHM, 5% , 0 .25W 19701 5043CX510ROJ 

Al3R4481 315-0332-00 RES , FXD, F I LM : 3 . 3K OHM, 5%, 0 . 25W 57668 NTR25.J-E03K3 
A13R4482 321-0222-00 RES , FXD, FI LM: 2 . 00K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED2KOOF 
A13R4483 321-0222-00 RES , FXD , F I LM: 2 . 00K OHM, l%, 0 . 125W, TC=TO 19701 5033ED2KOOF 
A13R4484 315-0913-00 RES, FXD, FILM:91K OHM, 5% , 0 . 25W 19701 5043CX91KOOJ 
A13R4485 315-0201-00 RES , FXD, F I LM: 200 OHM, 5% , 0 . 25W 57668 NTR25.J-E200E 
Al3R4486 315-0152-00 RES, FXD, F I LM: 1 . 5K  OHM, 5% , 0 . 25W 57668 NTR25.J-E01K5 

A13R4487 315-0203-00 RES , FXD, F I LM: 20K OHM , 5% , 0 .25W 57668 NTR25.J-E 20K 
Al3R4488 315-0752-00 RES, FXD, F I LM: 7 . 5K  OHM, 5% , 0. 25W 57668 NTR25.J-E07K5 
Al3R4489 315-0101-00 RES , FXD , F I LM: 100 OHM, 5% , 0 .2 5W  57668 NTR25.J-E lODE 
Al3R4490 315-0102-00 RES , FXD, F I LM: lK OHM , S/o , 0 . 25W 57668 NTR25.JE01KO 
A13R4491 3 15-0203-00 RES , FXD. F I LM: 20K OHM, 5% , 0 . 25W 57668 NTR25.J-E 20K 
A13R4492 315-0102-00 RES, FXD, F I LM: 1K OHM , 5% , 0 . 25W 57668 NTR25.JE01KO 

A13R4493 315-0431-00 RES , FXD, F I LM:430 OHM, 5% , 0 .25W 19701 5043CX430ROJ 
A13R4494 315-0911-00 RES , FXD , FI LM:910 OHM, 5% , 0 . 25W 57668 NTR25.J-E910E 
A13R4496 3 15-0431-00 RES, FXD , FI LM: 430 OHM , 5% , 0 .25W 19701 5043CX430ROJ 
A13R4498 315-0202-00 RES , FXD , F I LM: 2K OHM , S/o , 0 . 25W 57668 NTR25.J-E 2K 
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A13S4488 260-1811-00 SWITCH , SL IDE: DPDT , 0 . 5A, 125VAC-DC 82389 l l P-1137 
A13TP4301 214-0579-00 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 
A13TP4303 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00 
A13TP4392 214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A13TP441 1  214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A13TP4412 214-0579-00 TERM, TEST POINT:BRS CD Pl 80009 214-0579-00 

A13TP4413 214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A13TP4462 214-0579-00 TERM , TEST POINT:BRS CD PL 80009 214-0579-00 
A13TP4468 214-0579-00 TERM , TEST POI NT : BRS CD Pl 80009 214-0579-00 
A13TP4470 214-0579-00 TERM, TEST POINT:BRS CO PL 80009 214-0579-00 
A13TP4471 214-0579-00 TERM, TEST POINT : BRS CO P L  80009 214-0579-00 
A13U4320 155-0011 -00 MICRDCKT , DGTL: CLOCK & Ct-K:lP BLANKING 80009 155-0011-DO 

A13U4340 155-0010-00 MICROCKT , DGTL : Ct-K:lP COUNTER 80009 155-0010-00 
A13U4358 155-0013-00 MICROCKT , DGTL : DC  BINARY 80009 155-0013-00 
Al3U4368 155-0013-00 MICROCKT , DGTL:DC BINARY 80009 155-0013-00 
A13U4412 155-0013-00 MICRDCKT, DGTL: DC  BINARY 80009 155-0013-00 
Al3U4428 155-0009-00 MICROCKT , DGTL: I-KJRIZ LOCKOUT LGC 80009 155-0009-00 
A13U4485 155-0012-00 MICROCKT , DGTL : Z-AXIS AMPLIFIER 80009 155-0012-00 

A13VR4334 1 52-0166-00 SEMICOND DVC , DI :ZEN , Sl , 6 . 2V , 5%, 400MW, D0-7 04713 SZ11738RL 
A14 670-4776-20 CIRCUIT BD ASSY : TRIGGER SELECT 80009 670-4776-20 
A14C237 283-0221-00 CAP , FXO, CER DI : 0. 47UF, 2��. 50V 04222 SR305C474WIA 
A14C240 290-0183-00 CAP, FXD, ELCTLT: 1UF, 1��. 35V 05397 T3228105K035AS 
A14C250 290-0525-00 CAP, FXD, ELCTLT : 4 . 7UF, 2��. 50V 05397 T3688475MOSOAS 
A14C270 283-0177-00 CAP, FXO , CER Dl : 1UF, +80-2��.25V 04222 SR305E105ZAA 

A14C440 290-0527-00 CAP , FXD, ELCTLT : 15UF, 2��. 20V 05397 T368Bl56M020AS 
A14C447 283-0221-00 CAP, FXD, CER DI : 0. 47UF, 2�� . 50V 04222 SR305C474WIA 
A14C450 290-0488-00 CAP, FXD, ELCTLT : 2 . 2UF , l�lo. 20V 05397 T322B225K020AS 
A14C483 283-0260-00 CAP, FXD, CER DI : 5 . 6PF,+/-0 . 25PF. 200V 51642 150 200NP0569C 
A14C483 283-0168-00 CAP, FXD , CER Dl : 12PF , S% , 100V 04222 SR151A120JAA 
A14C483 283-0159-00 CAP, FXD. CER Dl : l8PF. �� . 50V 04222 SR155A180JAA 
A14C483 283-0201-00 CAP, FXD, CER DI : 27PF, 1�/.. 200V 04222 SR152C270KAA 

( C483 IS SELECTABLE) 

A14C486 281-0775-00 CAP, FXO, CER DI : 0. 1UF,2�� . 50V 04222 MA205E104WIA 
A14C487 283-0111-00 CAP, FXO, CER DI : 0 . 1UF,2�� . 50V 04222 SR305C1 04WIA 
Al4C488 281-0775-00 CAP, FXD, CER DI :0. 1UF,2�1o. SOV 04222 MA205E104WIA 
A14C490 283-0339-00 CAP, FXD, CER DI : 0 . 22UF, 1�/., 50V 04222 SR305C224KAA 
A14C493 283-0260-00 CAP, FXD, CER DI : 5. 6PF,+/-0. 25PF, 200V 51642 150 200NP0569C 
Al4C493 283-0168-00 CAP , FXD, CER DI : l2PF , S% , 100V 04222 SR151A120JAA 
A14C493 283-0159-00 CAP, FXD , CER DI : 18PF, S%, 50V 04222 SR155A180JAA 
A14C493 283-0201-00 CAP, FXD, CER DI : 27PF, 1�1o. 200V 04222 SR152C270KAA 

( C493 IS SELECTABLE) 

A14J202 131-1003-00 CONN , RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
A14J203 131-1003-00 CONN , RCPT, ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
A14J270 131-1003-00 CONN , RCPT , ELEC : CKT 80 MT , 3  PRONG 80009 131-1003-00 
A14J271 131-1003-00 CONN , RCPT, ELEC : CKT 80 MT , 3  PRONG 80009 131-1003-00 
A14J402 131-1003-00 CONN , RCPT, ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
A14J403 131-1003-00 CONN , RCPT, ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 

A14J472 131-1003-00 CONN , RCPT, ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
A14J473 131-1003-00 CONN , RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
A14J496 131-1003-00 CONN , RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-00 
A14L236 108-0734-00 COI L , RF: FIXED , 163NH TK1345 108-0734-00 
A14L238 108-0734-00 COIL , RF: FIXED , 163NH TK1345 108-0734-00 
A14L246 108-0734-00 COI L , RF: FIXED, l63NH TK1345 108-0734-00 

A14l248 108-0734-00 COIL , RF: FIXED , 163NH TK1345 108-0734-00 
A14L436 108-0734-00 COI L , RF: FIXED, 163NH TK1345 1 08-0734-00 
Al4L438 108-0734-00 COI L , RF: FIXE0, 163NH TK1345 108-0734-00 
A14L446 108-0734-00 COIL , RF: FIXED, 163NH TK1345 1 08-0734-00 
A14l448 108-0734-00 COI L , RF: FIXED, 163NH TK1345 108-0734-00 
Al4L480 108-0324-00 COI L , RF: FIXED , 10MH 76493 70F102A1 
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Tektronix Serial/Assembly No. Mfr. 
Part No. Effective llscoot Nine & Description Code Mfr. Part No .  

A14Q254 151-0302-00 TRANSISTOR : NPN , SI , T0-18 04713 ST899 
A14Q454 151-0302-00 TRANSI STOR : NPN , SI , T0-18 04713 ST899 
A14R201 321-0164-00 RES , FXD, FI LM: 499 OHM , 1% , 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R202 321-0164-00 RES , FXD, FI LM: 499 OHM, 1% , 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R205 315-0103-00 RES , FXD , F I LM: 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A14R208 321 -0164-00 RES , FXO, FILM : 499 OHM , 1% , 0 . 125W,TC=TO 19701 5033ED499ROF 

A14R209 321-0164-00 RES , FXD , FI LM : 499 OHM , 1%, 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R212 325-0053-00 RES , FXD, FI LM : 50 OHM , 1% , 0 . 05W, TC=TO 91637 CMF5D-F50ROOF 
A14R213 325-0053-00 RES , FXD, FI LM: 50 OHM, 1%, 0 . 05W, TC=TO 91637 CMF5D-F50ROOF 
A14R214 325-0053-00 RES , FXD , F I LM: 50 OHM, 1%, 0 . 05W, TC=TO 91637 CMFSD-F�OOF 
A14R216 325-0053-00 RES , FXD, FILM : SO OHM, 1%, 0 . 05W, TC=TO 91637 CMFSD-F50ROOF 
A14R217 325-0053-00 RES , FXD , FI LM: SO OHM , 1% , 0 . 05W, TC=TO 91637 CMFSD-F50ROOF 

A14R218 325-0053-00 RES , FXD, FILM: 50 OHM , 1% , 0 . 05W, TC=TO 91637 CMF50-F50ROOF 
A14R232 321-0202-00 RES , FXD, FI LM: 1 . 24K OHM , 1% , 0 . 125W, TC=TO 24546 NA55D1241F 
A14R233 322-011 1 -00 RES , FXD , FI LM: 140 OHM, 1% , 0 . 25W, TC=TO 91637 MFF1421G140ROF 
A14R234 322-0170-00 RES , FXD, FILM: 576 OHM , l% , 0 . 25W , TC=TO 75042 CE8TD-5760F 
A14R235 321-0202-00 RES , FXD, FI LM : 1 . 24K OHM , 1% , 0 . 125W, TC=TO 24546 NA5501241F 
A14R236 321-0147-00 RES , FXD , FI LM: 332 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD332ROF 

A14R237 315-0103-00 RES , FXD, FI LM : 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A14R238 321-0155-00 RES , FXD, FI LM: 402 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD402ROF 

· A14R239 321-0085-00 RES , FXD , F I LM : 75 OHM , 1% , 0 . 125W,TC=TO 57668 CR814FXE 75 OHM 
A14R240 3 15-0100-00 RES , FXD, FILM: 10 OHM , S%, 0 . 25W 19701 5043CX1 ORROOJ 
A14R241 322-0114-00 RES , FXD, FI LM : 1 50 OHM , 1% , 0 . 25W ,TC=TO 75042 CE8TD-1500F 
A14R242 321-0202-00 RES , FXD, FI LM: 1 . 24K OHM , 1% , 0 . 125W , TC=TO 24546 NA5501241F 

A14R243 322-0111-00 RES , FXD, FI LM: l40 OHM , l% , 0 . 25W,TC=TO 91637 MFF1421G140ROF 
Al4R244 322-0170-00 RES , FXD, FILM: 576 OHM , 1% , 0 . 25W,TC=TO 7 5042 CEBTD-5760F 
A14R245 321-0202-00 RES , FXD, FILM: 1 . 24K OHM , 1% , 0 . 125W, TC=TO 24546 NA5501241F 
A14R246 321-0147-00 RES , FXD, FI LM:332 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD332ROF 
A14R247 315-0103-00 RES , FXD, FILM : 1 0K OHM , 5% , 0 . 25W 19701 5043CX10KOOJ 
A14R248 321-0155-00 RES , FXD, FI LM: 402 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD402ROF 

A14R250 317-0200-00 RES , FXD, CMPSN : 20 OHM , 5% , 0 . 125W 01121 882005 
A14R251 321-0218-00 RES , FXD , FI LM: 1 . 82K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED1KB2F 
A14R252 321-0242-00 RES , FXD , FI LM : 3 . 24K OHM , 1%,0. 125W, TC=TO 19701 5043ED3K240F 
A14R254 315-0102-00 RES , FXD, FILM: 1K OHM . �Io . 0 . 25W 57668 NTR2!ilE01KO 
A14R255 311-1236-00 RES , VAR,NONWW: TRMR, 250 OHM, O . SW  32997 3386X-T07-251 
Al4R256 321-0062-00 RES , FXD, FILM: 43 . 2  OHM, O . �Io. 0 . 125W,TC=TO 57668 CR814 FXE 43 . 2  

A14R261 321-0178-00 RES , FXD , FI LM : 698 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD698ROF 
A14R262 315-0510-00 RES , FXD, FI LM:51 OHM . �/. . 0 . 25W 19701 5043CX51ROOJ 
A14R263 322-0151-00 RES , FXD , FI LM:365 OHM , 1% , 0 . 25W , TC=TO 24546 NA6003650F 
A14R264 321-0201-00 RES , FXD, FILM: 1 . 21K OHM , 1% , 0 . 1 25W, TC=TO 19701 5043ED1K210F 
A14R265 321-0285-00 RES , FXD , FI LM:9 . 09K OHM , 1%,0. 125W, TC=TO 07716 CEAD90900F 
A14R270 311-1239-00 RES , VAR, NONWW: TRMR , 2 . 5K OHM , O . SW  32997 3386X-T07-252 

A14R271 321-0178-00 RES , FXD, FI LM : 698 OHM, 1% , 0 . 125W, TC=TO 07716 CEAD698ROF 
A14R272 315-0510-00 RES , FXD, FILM: 51 OHM, �/. . 0 . 25W 19701 5043CX51ROOJ 
A14R273 322-0239-00 RES , FXD, FILM: 3 . 01K OHM , 1% , 0 . 25W , TC=TO 75042 CEBTD-3011F 
A14R274 311-1248-00 RES, VAR, NONW: TRMR, 500 OHM, O.SW 32997 3386X-T07-501 
A14R277 317-0510-00 RES , FXD , CMPSN : 51 OHM, 5% , 0 . 125W 01 121 BB5105 
A14R278 322-0085-00 RES , FXD, FILM : 75 . 0  OHM, 1% , 0 . 25W, TC=TO 75042 CEBTD-75ROOF 

A14R279 31 1-1936-00 RES, VAR, NON\W/ : TRMR , 50 OHM , 2CJ';. , o . SW  32997 3386X-T07-500 
A14R280 317-0510-00 RES, FXD, CMPSN : 51 OHM,5% , 0 . 125W 01121 685105 
A14R401 321-0164-00 RES , FXD, FI LM: 499 OHM , l%, 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R402 321-0164-00 RES, FXD, FILM: 499 OHM, 1% , 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R405 315-0103-00 RES , FXD , FILM: 10K OHM , 5% , 0 . 25W 19701 5043CX10KOOJ 
Al4R408 321 -0164-00 RES, FXD, FI LM:499 DHM , 1%, 0. 125W, TC=TO 19701 5033ED499ROF 

A14R409 321-0164-00 RES, FXD, FI LM:499 OHM , 1% , 0 . 125W, TC=TO 19701 5033ED499ROF 
A14R412 325-0053-00 RES , FXD, FI LM:50 OHM , 1% , 0 . 05W, TC=TO 91637 CMF5D-F50ROOF 
A14R413 325-0053-00 RES , FXD , FI LM:SO OHM , 1% , 0 . 05W, TC=TO 91637 CMF5D-F50ROOF 
A14R414 325-0053-00 RES , FXD , FI LM : 50 DHM , 1% , 0 . 05W, TC=TO 91637 CMFSD-F50ROOF 
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Cmpcnent No. 

Al4R416 
A14R417 
A14R418 
A14R419 
A14R420 
A14R425 

A14R426 
A14R432 
A14R433 
A14R434 
A14R435 
A14R436 

A14R437 
A14R438 
A14R439 
A14R440 
A14R441 
A14R442 

A14R443 
A14R444 
A14R445 
A14R446 
A14R447 
A14R448 

A14R451 
A14R452 
Al4R454 
A14R455 
A14R456 
A14R462 

A14R464 
A14R465 
A14R473 
A14R474 
A14R476 
A14R477 

A14R478 
A14R479 
A14R480 
A14R481 
A14R482 
A14R483 

A14R484 
A14R485 
A14R486 
Al4R490 
Al4R491 
Al4R492 

A14R493 
A14R494 
A14R495 
A14R496 
A14R497 
A14R498 

A14R499 
Al4U232 
A14U252 
A14U274 

REV WIY 1989 

Tektroni x  Serial/Assembly No. 
Part No. Effocthe Dscoot 

325-0053-00 
325-0053-00 
325-0053-00 
321-0143-00 
321-0126-00 
321-0143-00 

321-0126-00 
321-0202-00 
322-0111-00 
322-0170-DO 
321-0202-00 
321-0147-00 

315-0103-00 
321-0155-00 
322-0114-00 
317-0200-00 
321-0085-00 
321-0202-00 

322-011 1-00 
322-0170-00 
321-0202-00 
321-0147-00 
315-0103-00 
321-0155-00 

321-0218-00 
321-0242-00 
315-0102-00 
311-1236-00 
321-0062-00 
322-0151-00 

321-0201-00 
321-0285-DO 
322-0239-DO 
311-1248-00 
317-0510-00 
317-0510-00 

322-0085-00 
31 1-1936-00 
311-1237-00 
321-D179-00 
321-0182-00 
317-0200-00 

315-0510-00 
311-1936-00 
325-0026-00 
311-1237-00 
321-0179-00 
321-D182-00 

317-0200-00 
315-0510-QO 
322-0145-00 
325-0026-00 
322-0175-00 
321-0143-00 

315-0510-00 
155-0173-00 
156-0158-00 
155-0175-00 

Repl aceable Electrical Parts - 7904A 

Mfr. 
Mane & Description CocE Mfr. Part No. 

RES , FXO , FI LM :50 OHM, l% , 0 . 05W,TCeTO 91637 CMF50-FSOOOOF 
RES , FXD, FILM :50 OHM, 1% , 0 . 05W ,TC:TO 91637 CMF5D-F5MOOF 
RES , FXO,FILM: 50 OHM, l% ,0 . 05W ,TC=TO 91637 CMF50-F5MDOF 
RES , FXD,FILM:301 OHM. 1%, 0 . 125W,TC=TO 07716 CEAD301ROF 
RES , FXD, FI LM:200 OHM, l% ,0 . 125W,TC=TO 19701 5033ED20000F 
RES , FXD, FI LM:301 OHM , 1% ,0 . 125W,TC=TO 07716 CEAD301ROF 

RES . FXD, FI LM: 200 OHM , 1% ,0 . 125W,TC=TO 19701 5033ED20MOF 
RES , FXD, FILM: 1 . 24K OHM, 1% ,0 . 125W, TC=TO 24546 NA5501241F 
RES , FXD ,F ILM : 140 OHM, l% , 0 . 25W,TC=TO 91637 MFF1421G140ROF 
RES , FXD, FILM: 576 OHM, l% , 0 . 25W,TC=TO 75042 CEBTD-5760F 
RES , FXD, FILM: 1 . 24K OHM , 1% ,0 . 125W,TC=TO 24546 NA55D1241F 
RES , FXD , FI LM:332 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD332ROF 

RES , FXD , FILM : 10K OHM,5% , 0. 25W 19701 5043CX10KDOJ 
RES , FXD, FI LM :402 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD402ROF 
RES , FXD, FILM: 150 OHM, 1% , 0.25W,TC=TO 75042 CEBTD-1500F 
RES , FXD ,CMPSN : 20 OHM ,5% ,0 . 125W 01121 BB2005 
RES, FXD, FILM:75 OHM, 1% , 0 . 125W,TC=TO 57668 CRB14FXE 75 OHM 
RES , FXO, FILM: 1 . 24K OHM, 1% ,0 . 125W,TC=TO 24546 NA5501241F 

RES, FXO, FILM: 140 OHM, 1% ,0 . 25W,TC=TO 91637 MFF1421G140ROF 
RES , FXD , FI LM: 576 OHM, 1% ,0 .25W ,TC=TO 75042 CEBTD-5760F 
RES, FXD, FI LM: 1 . 24K OHM, 1% ,0 . 125W, TC=TO 24546 NA55D1241F 
RES , FXD, FI LM:332 OHM, l% , 0 . 125W, TC=TO 07716 CEAD332ROF 
RES , FXO, FILM : 10K OHM,5% , 0 . 25W 19701 5043CX10KOOJ 
RES , FXD, FILM :402 OHM, 1% , 0 . 125W, TC=TO 07716 CEAD402ROF 

RES , FXD, FI LM: 1 . 82K OHM, 1% ,0 . 125W , TC=TO 19701 5033ED1KB2F 
RES , FXO, FILM:3 . 24K OHM, 1% ,0 . 125W , TC=TO 19701 5043ED3K240F 
RES , FXO, FlLH:lK OHM, 5% , 0 . 25W 57668 NTR25JE01KO 
RES , VAR, NONWH:TRMR , 250 OHM, O . SW  32997 3386X-T07-251 
RES , FXD, FILM:43 . 2  OHM, 0 . 5%, 0 . 125W,TC�TO 57668 CR814 FXE 43 . 2  
RES, FXD, FILM:365 OHM, 1%, 0 .25W,TC=TO 24546 NA6003650F 

RES . FXD, FILM: 1 . 21K OHM, l% ,0 . 125W, TC=TO 19701 5043ED1K210F 
RES , FXD, FILM:9 . 09K OHM, 1%,0 . 125W, TC=TO 07716 CEA090900F 
RES , FXO,FI LM:3 . 01K OHM, 1% , 0 . 25W,TC=TO 75042 CEBTD-3011F 
RES , VAR, N�:TRMR, 500 OHM, O . SW  32997 3386X-T07-501 
RES , FXD,CMPSN : 51 OHM, 5% , 0 . 125W 01121 885105 
RES, FXD. CMPSN : 51 OHM,5% ,0 . 125W 01121 8851 05 

RES , FXO , FI LM: 75 . 0  OHM, 1% , 0 .25W,TC=TO 75042 CE8TD-75ROOF 
RES , VAR, NON'IIY: TRMR, 50 OHUO%, 0 .  5W 32997 3386X-T07-500 
RES ,VAR, NONWJ : 1K OHM, 10'� , 0 . 50W 32997 3386X-DY6-102 
RES, FXD, FI LM: 715 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD715ROF 
RES , FXO, FILM :768 OHM, 1% ,0 . 125W,TC=TO 07716 CEAD768ROF 
RES , FXD,CMPSN : 20 OHM,5% ,0 . 125W 01121 882005 

RES , FXD , FI LM: 51 OHM , S/., 0 . 25W 19701 5043CX51ROOJ 
RES , VAR , NONWH:TRMR, 50 OHM. 20'/.,0. 5W 32997 3386X-T07-500 
RES, FXD , FI LM: 180 OHM , l% , 0 . 05W,TC=T9 , MET 91637 CMFSD-Cl80ROF 
RES,VAR, NONWW: 1K OHM, l 0'� . 0 . 50W 32997 3386X-OY6-102 
RES , FXD, FILM: 715 OHM, l% , 0 . 125W,TC=TO 07716 CEAD715ROF 
RES , FXD, FILM: 768 OHM, 1% , 0 . 125W,TC=TO 07716 CEA0768ROF 

RES, FXD ,CMPSN : 20 OHM, 5% , 0 . 125W 01121 862005 
RES , FXD, FILM :Sl OHM, 5%, 0 . 25W 19701 5043CX51ROOJ 
RES , FXD, FILM:316 OHM, l% , 0 . 25W,TC=TO 75042 CE8TD-3160F 
RES , FXD , FILM: 180 OHM, l%,0 .05W,TC=T9,MET 91637 CMF50-Cl80ROF 
RES, FXD, FILM :649 OHM , 1% , 0 . 25W,TC=TO 75042 CEBTD-6490F 
RES , FXD ,F ILM: 301 OHM , l% , 0 . 125W,TC=TO 07716 CEAD301ROF 

RES , FXD, FILM:51 OHM, 5% , 0 . 25W 19701 5043CX51ROOJ 
MICROCKT , LINEAR :VERTICAL CHANNEL SWITCH 80009 155-0173-00 
MICROCKT , LINEAR:BIPOLAR , Dl..LA.L OPNL AMPL 04713 MC1458Pl/MC1458U 
MICROCKT , LINEAR :TRIGGER AMPLIFIER 80009 155-0175-00 
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A14U402 1 56-0730-02 MICROCKT , DGTL :QlWJ 2-INP NOR 8FR , SCRN 80009 1 56-0730-02 
A14U432 155-0173-00 MICROCKT , LI NEAR :VERTICAL CHANNEL SWITCH 80009 155-01 73-00 
A14U452 156-0158-00 MJCROCKT , L INEAR:8JPOLAR, DUAL OPNL AMPL 04713 MC1458P1/MC1458U 
A14U474 155-0175-00 MICROCKT , LI NEAR:TRIGGER AMPLI FI ER 80009 155-0175-00 
A14U492 155-0175-00 MICROCKT , LI NEAR :TRIGGER AMPLIFIER 80009 155-0175-00 
A14VR237 1 53-0067-00 SEMICOND DVC SE:ZENER , PAIR 80009 153-0067-00 

A14VR247 1 53-0067-00 SEMICOND DVC SE:ZENER, PAI R  80009 1 53-0067-00 
A14VR437 153-0067-00 SEMICOND DVC SE:ZENER, PAIR 80009 1 53-0067-00 
A14VR447 153-0067-00 SEMICOND DVC SE:ZENER , PAIR 80009 1 53-0067-00 
A15 672-0572-00 8010100 8029999 C I RCUIT 80 ASSY : READOUT PROTECTION #1 80009 672-0572-00 
A1 5 672-0572-01 8030000 8031800 C IRCUI T  80 ASSY:READOUT PROTECTION #1 80009 672-0572-01 
A15 672-0572-02 8031801 8041951 CIRCUIT 80 ASSY : READOUT PROTECTION #1 80009 672-0572-02 
A15 672-0572-05 8041952 8042I93 CIRCUIT 80 ASSY :READOUT PROTECTION #1 80009 672-0572-05 
A15 672-0572-06 8042194 8042314 C I RCUIT BD ASSY :REAOOUT PROTECTION #1 80009 672-0572-06 
A15 672-0572-07 8042315 8042481 CIRCUI T  80 ASSY :REAOOJT PRO #1 80009 672-0572-07 
A15 672-0572-08 8042482 CIRCUIT 80 ASSY :READOUT PRO #1 80009 672-0572-08 

( INCLUDES A15A1 ,A27 ASSEMBLI ES) 
A15A1 670-1900-06 8010100 8029999 CIRCUIT 80 ASSY :READOUT 80009 670-1900-06 

( PART OF 672-0572-XX ) 
A15A1 670-8620-00 8030000 8031800 CIRCUIT 80 ASSY : REAOOUT 80009 670-8620-00 

( PART OF 672-0572-XX ) 
A15A1 670-8620-01 8031801 8041951 CIRCUIT 80 ASSY :REAOOJT 80009 670-8620-01 
A15A1 670-8620-04 8041952 8042193 CIRCUIT 80 ASSY : READOOT 80009 670-8620-04 

( PART OF 672-0572-XX ) 
A15A1 670-8620-05 8042194 8042314 CIRCUI T  80 ASSY :READOOT 80009 670-8620-05 

( PART OF 672-0572-XX) 
A15A1 670-8620-06 804231 5  8042481 CIRCU I T  80 ASSY :READOUT 80009 67D-8620-D6 
A15A1 670-8620-07 8042482 CIRCUIT BD ASSY : REAOOUT 80009 670-8620-07 

A15A1C2101 283-0004-00 8010100 8029999 CAP, FXD, CER DI : 0 . 02UF,+80-2�� . 1 50V 59660 855-558ZSV0203Z 
A1 5A1C2101 281-0774-00 8030000 CAP, FXD, CER DI : 0 . 022MFD , 20%, 100V 04222 MA201E223MAA 
A15A1C2105 283-0108-00 8042194 CAP, FXD,CER DI : 220PF , l ��. 200V 04222 SR152A221KAA 
A15A1C2109 283-0003-00 8010100 8029999 CAP , FXD, CER DI : 0 . 01UF,+80-2�/.. 1 50V 59821 D103Z40Z5UJOCEX 
A15A1C2109 281-0773-00 8030000 CAP, FXD, CER D I : 0 . 01UF , 1 �� . 1 00V 04222 MA201C103KAA 
A15A1C21 12 283-0077-00 8010100 8029999 CAP, FXD, CER OI : 330PF, 5%, 500V 59660 831-SOOB331J 
A15A1C2112 281-0767-00 8030000 CAP, FXD, CER DI :330PF, 2�/. . 1 00V 04222 fo\I\106C331MAA 

A15A1C2115 290-0782-00 8010100 8029999 CAP, FXD, ELCTLT :4. 7UF,+75-2�!.. 35VDC 55680 UL81V4R7TAAANA 
A15A1C2115 290-0804-00 8030000 CAP, FXD, ELCTLT : 10UF, +50-2�!..25V 55680 ULBlElOOTAAANA 
A15A1C2117 290-0782-00 8010100 8029999 CAP, FXD, ELCTLT : 4 . 7UF,+75-2�!.. 35VDC 55680 ULB1 V4R7TAAANA 
A15A1C2117 290-0920-00 8030000 CAP , FXD , ELCTLT :33UF,+50-20%, 35WVDC 55680 lNXlH33()1AA 
A15A1C2118 290-0804-00 8030000 CAP, FXO, ELCTLT : 10UF,+50-2��. 2SV 55680 ULB1ElOOTAAANA 
A15A1C21 19 290-0782-00 8010100 8029999 CAP, FXD, ELCTLT :4. 7UF,+75-2�/.. 35VDC 55680 ULB1 V4R7TAAANA 

A15A1C2120 281-0862-00 8030000 CAP, FXD, CER 01 : 0 . 001UF,+80-20% , 1 00V 04222 MA101C10ZMAA 
A15A1C2121 283-0594-00 8010100 8029999 CAP, FXD, MICA DI : 0 . 001UF , 1%, 1 00V 00853 D151Fl02FO 
A15A1C2121 281-0773-00 8030000 CAP, FXD, CER DI : 0 . 01UF, 1 �!. . 1 00V 04222 MA201C103KAA 
A15A1C2127 281-0773-00 8030000 8042481 CAP, FXD, CER DI : 0. 01UF, 1��. 100V 04222 MA201C103KAA 
A15A1C2135 285-0698-00 CAP, FXD, PLASTIC:0. 0082UF, �!. . l OOV 80009 285-0698-00 
A15A1C2140 283-0103-00 8010100 8029999 CAP , FXD , CER DI : 180PF, S'�. SOOV 59821 2DOH73L181J 

Al5A1C2141 281-0767-00 6041952 CAP, FXD, CER 01 : 330PF,2�!.. 1DOV 04222 fo\I\106C331MAA 
A15A1C2144 281-0810-00 CAP, FXD, CER DI : 5. 6PF,+/-0. 5PF , 1 00V 04222 fo\I\101A5R6DAA 
A15A1C2145 290-0782-00 8010100 8029999 CAP , FXD, ELCTLT:4. 7UF ,+75-2�!.. 35VDC 55680 ULB1V4R7TAAANA 
A15A1C2154 283-0630-00 8030000 CAP, FXD,MICA Dl : 1 10PF , 1% , 100V 00853 0155F11 1 FO 
A15A1C2154 283-0728-00 8030000 CAP , FXD,MICA DI : 120PF, 1%, 500V 00853 0155Fl21FO 
A15A1C21 54  283-0796-00 8030000 CAP, FXD, MICA DI : 100PF, 5%, 500V 00853 0105Fl01JO 

(C2154 IS SELECTABLE) 
A15A1C2155 283-0103-00 8010100 8029999 CAP, FXD , CER DI : l80PF, 5%, 500V 59821 2DOH73Ll81J 
A15A1C2155 281-01 58-00 8030000 CAP, VAR, CER DI : 7-45PF, lOOWVDC SUBMIN CER 59660 518-006 G 7-45 
A15A1C2157 281-0773-00 8030000 CAP, FXD, CER DI : 0 . 01UF, 1 �!. . 1 00V 04222 MA201Cl03KAA 
A15A1C2161 281-0765-00 8030000 8042481 CAP, FXD,CER DI : 100PF, 5%, 100V 04222 MA101A101JAA 
A15A1C2161 281-0812-00 8042482 CAP, FXD, CER DI : 1000PF, 1 �!. . 1 00V 04222 MA101C102KAA 
A15A1C2180 281-0773-00 8030000 CAP, FXD, CER DI : 0 . 01UF. 10%, 1 00V 04222 MA201C103KAA 
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Cartxl�er�t No 0 Part No. Effective Dscont Milne & Descril!!ion COlE Mfr. Part No. 

A15A1C2183 283-0032-00 6010100 6029999 CAP, FXD,CER DI : 470PF , 5% , 500V 59660 831-000-Z5E0471J 
A15A1C2183 281-0788-00 6030000 CAP, FXD,CER OI : 470PF, 10'�. 100V 04222 SA102C471KAA 
A15A1C2185 283-0004-00 6010100 6029999 CAP, FXD,CER DI : 0. 02UF,+80-20'�.150V 59660 855-558Z5V0203Z 
A15A1C2185 281-0774-00 6030000 CAP, FXD, CER DI : 0. 022MF0 , 20'�. 100V 04222 MA201E223MAA 
A15A1C2186 281-0773-00 6030000 CAP, FXO,CER DI : 0 . 01UF, 10'/., 100V 04222 MA201C103KAA 
A15A1C2187 281-0862-00 6030000 CAP , FXD,CER DI :0 . 001UF,+8D-20%, 100V 04222 MA101C10ZMAA 

A15A1C2190 281-0773-00 8030000 CAP, FXD,CER DI : 0 . 01UF, 10'/.,100V 04222 MA201C1 03KAA 
A15A1C2201 283-0114-00 6030000 CAP ,FXD,CER DI : 1500PF, S/., 200V 59660 805-534-Y500152J 
Al5A1C2202 281-0773-00 8030000 CAP, FXD,CER DI : 0. 01UF,10%, 100V 04222 MA201C103KAA 
Al5A1C2203 281-0773-00 8030000 CAP, FXD,CER OI : 0. 01UF, 10'/., 1 00V 04222 MA201C103KAA 
A15A1C2204 281-0773-00 6030000 CAP, FXD,CER DI : 0 . 01UF, 10'/., 100V 04222 MA201C103KAA 
A15A1C2211 281-0762-00 6030000 CAP, FXD,CER DI : 27PF, 20'/., 100V 04222 MAl 0 1A2 7 <JoiAA 

A15A1C2212 283-0666-00 6030000 CAP, FXD,MICA 01 :890PF. �/.. 100V 00853 D151F891GO 
Al5AlC2213 283-0640-00 6030000 CAP, FXD,MICA DI : 160PF, l%, 500V 00853 0155F161FO 
A15A1C2214 283-0032-00 6010100 6029999 CAP, FXD, CER D I : 470PF, S/., 500V 59660 831-000-Z5E0471J 
A15A1C2221 281-0788-00 6030000 CAP, FXD,CER DI :470PF, 10'/., 100V 04222 SA102C471KAA 
A15A1C2239 281-0788-00 8030000 8042481 CAP, FXD,CER DI :470PF , 1 0'/., 100V 04222 SA102C471KAA 
A15A1C2239 281-0812-00 6042482 CAP, FXD,CER DI : 1000PF. 10%, 100V 04222 MA101C102KAA 

A15A1C2242 283-0000-00 6010100 6029999 CAP, FXD,CER DI : 0 . 001UF,+100-0'/., 500V 59660 831-610-Y5U0102P 
A15A1C2243 281-0773-00 6030000 CAP, FXD,CER DI : 0 . 01UF, 10'/.,100V 04222 MA201C1 03KAA 
A15A1C2244 283-0004-00 8010100 8029999 CAP, FXD,CER 01 :0 . 02UF,+80-20'/., 150V 59660 855-558ZSV0203Z 
A15A1C2244 281-0774-00 8030000 CAP, FXD,CER DI : 0. 022MFD , 20'�. 100V 04222 MA201E223MAA 
A15A1C2245 281-0773-00 6030000 CAP, FXD,CER DI : 0 . 01UF, 10'/., 100V 04222 MA201C103KAA 
A15A1C2246 281-0773-00 6030000 CAP , FXD, CER DI : 0 . 01UF, 10%, 100V 04222 MA201C103KAA 

A15A1C2251 281-0773-00 8030000 CAP, FXO,CER DI : 0 . 01UF, 10%, 100V 04222 MA201C1 03KAA 
A15A1C2255 283-0000-00 8010100 8029999 CAP, FXD,CER DI : 0. 001UF,+100-0'/., 500V 59660 831-610-Y5U0102P 
A15A1C2259 281-0762-00 6041952 CAP, FXD,CER Dl : 27PF , 20%, 100V 04222 K4101A27!MAA 
A15A1C2259 281-0759-00 8042194 CAP, FXD,CER Dl : 22PF, 10'/. , 100V 04222 MAl 01A220KAA 
A15A1C2259 281-0763-00 6042194 CAP, FXD,CER DI :47PF, l0'�. 100V 04222 MAl 01A470KAA 
Al5A1C2259 281-0797-00 8042194 CAP, FXD,CER Dl : 15PF, 10%, 100V 04222 SA106A150KAA 
A15AlC2259 281-0819-00 6042194 CAP, FXO, CER 01 : 33 PF , 5%, 50V 04222 GC105A33QJ 

' 
(C2259 IS SELECTABLE) 

A15A1C2263 281-0773-00 6030000 CAP, FXD,CER DI : 0. 01UF, l0%, 100V 04222 MA201C103KAA 
Al5AlC2276 281-0762-00 8030000 CAP, FXD,CER D l : 27PF , 20%, 100V 04222 MAl 0 1A27 <JoiAA 
A15A1C2277 283-0666-00 8030000 CAP , FXO,MICA DI :890PF .�/.. 100V 00853 Dl51F891GO 
A15A1C2279 283-0640-00 6030000 CAP, FXD,MICA Dl : l60PF, 1%, 500V 00853 0155Fl61FO 
A15A1C2281 283-0054-00 CAP, FXD, CER DI : 150PF ,5%, 200V 59660 855-535 U2J0151J 
A15A1C2284 283-0251-00 CAP, FXD, CER 0 1 : 87 PF ,5% , 100V 04222 3418 lOOA 87QJ 

A15A1C2297 281-0762-00 8041952 CAP, FXD,CER DI : 27PF, 20'/., 100V 04222 MAl 0 1A2 7 <JoiAA 
A15A1C2297 281-0759-00 6042194 CAP, FXD,CER DI : 22PF, l0'/., 100V 04222 1-\41 01A220KAA 
A15A1C2297 281-0763-00 6042194 CAP, FXD,CER DI : 47PF, 10%, 100V 04222 K4101A470KAA 
A15A1C2297 281-0797-00 6042194 CAP, FXO, CER DI : 15PF, 10%, 100V 04222 SA106A150KAA 
A15A1C2297 281-0819-00 8042194 CAP, FXD, CER 0 1 : 33 PF , 5%, 50V 04222 GC105A33QJ 

(C2297 IS SELECTABLE) 
A15A1C3440 281-0816-00 6031801 CAP, FXD,CER 0 1 : 82 PF, 5%, 100V 04222 MA106A82QJAA 

Al5AlCR2124 152-0141-02 SEMICOND OVC ,DI : SW,Sl ,30V, 150MA,30V, D0-35 03508 OA2527 ( 1N4152) 
A15A1CR2125 152-0141-02 SEMICONO DVC , D I : SW, S I , 30V , 150K4,30V, D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2127 152-0141-02 8010100 8029999 SEMICOND DVC ,Dl : SW, S I , 30V, l50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2137 152-0141-02 8030000 SEMICONO DVC ,DI : SW , S I ,30V , l50MA,30V,D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2139 152-0141-02 8030000 SEMICONO DVC ,Dl : SW ,S l ,30V , 150MA,30V,D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2140 152-0141-02 8010100 8029999 SEMICOND DVC ,DI : SW ,S I ,30V , l50MA,30V,D0-35 03508 DA2527 ( 1N4152) 

A15A1CR2141 152-0141-02 8010100 8029999 SEMICOND DVC, DI : SW, S I , 30V, l50MA,30V,D0-35 03508 DA2527 ( 1N4152) 
Al5A1CR2142 152-0141-02 8010100 8029999 SEMICOND DVC, Dl : SW , S l , 30V, 150K4, 30V , 00-35 03508 DA2527 ( 1N4152) 
Al5A1CR2145 152-0141-02 SEMICOND DVC, DI : SW, S I , 30V , 150MA,30V, 00-35 03508 DA2527 ( 1N4152) 
A15A1CR2146 152-0141-02 SEMICOND DVC, Dl :SW , SI , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2153 152-0141-02 8030000 SEMICOND DVC, Ol : SW,Sl ,30V, l50K4,30V, D0-35 03508 DA2527 ( 1N4152) 
A15A1CR2156 152-0141-02 8010100 8029999 SEMICOND DVC,Dl : SW,SI , 30V , 150MA,30V,D0-35 03508 DA2527 ( 1N4152) 

A15A1CR2157 152-0141-02 8010100 8042314 SEMICOND DVC,DI : SW ,S I , 30V, 150MA,30V,D0-35 03508 DA2527 ( 1N4152) 
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Ca!pment No. 

A15A1CR2157 
A15A1CR2160 
A15A1CR2161 
A15A1CR2161 
A15A1CR2162 
A15A1CR2163 

A15A1CR2166 
A15A1CR2167 
A15A1CR2170 
A15A1CR2171 
A15A1CR2174 
A15A1CR2175 

A15A1CR2187 
A15A1CR2192 
A15A1CR2193 
A15A1CR2196 
A15A1CR2198 
A15A1CR2226 

A15A1CR2229 
A15A1CR2267 
A15A1CR2270 
A15A1CR2271 
A15A1E2132 
A15A1J2132 

A15A1J2138 
A15A1J2139 
A15A1J2192 
A15A1J2296 
Al5AlJ2299 
A15A1L2212 

A15A1L2277 
A15A1L2283 
A15A1P2165 

A15A1P2166 

A15A1P2171 

A15A1P2250 

A15A1Q2108 
A15A1Q2112 
A15A1Q2112 
A15A1Q2127 
A15A1Q2131 
A15A1Q2132 
A15A1Q2132 

A15A1Q2138 
A15A1Q2142 
Al5A1Q2151 
A15A1Q2152 
A15A1Q2153 
A15A1Q2153 

A15A1Q2159 
A15A1Q2181 
A15A1Q2215 
A15AlQ2223 
A15A1Q2223 
Al5A1Q2225 

7-24 

Tektrmix 
Part No. 

152-0322-00 
152-0141-02 
152-0141-02 
152-0322-00 
152-0141-02 
152-0141-02 

152-0141-02 
1 52-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 

152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 

152-0141-02 
152-0141-02 
152-0141-02 
152-0141-02 
276-0532-00 
131-1003-00 

131-1003-00 
131-1003-00 
131-1003-00 
131-1003-00 
131-1003-00 
108-0800-00 

108-0800-00 
108-0331-00 
131-0608-00 

131-0608-00 

131-0608-00 

131-0608-00 

151-0223-00 
151-0221-00 
151-0188-00 
151-0190-00 
151-0190-00 
151-0190-00 
151-0432-00 

151-0188-00 
151-0190-00 
151-0190-00 
151-0190-00 
151-0192-00 
151-0190-00 

151-0190-00 
151-0190-00 
151-0232-00 
151-0190-00 
151-0190-00 
151-0188-00 

Serial/Assembly No .  
Effective Dscmt 

6042315 
6030000 
6030000 6042481 
6042482 

6030000 
6010100 6029999 
6010100 6029999 
6010100 6029999 
6010100 6029999 
6010100 6029999 

6030000 
6030000 
6030000 
6030000 
6031801 

6030000 

6030000 
6010100 6029999 

6010100 6042193 
6042194 
6042482 
6030000 
6030000 6031800 
6031801 

6030000 
6030000 
6030000 
6010100 6029999 
6030000 

6010100 6029999 
6030000 
6010100 6029999 
6010100 6029999 
6030000 
6010100 6029999 

Mfr. 
Mille & Descriptioo CocE Mfr. Part No. 

SEMICOND DVC ,D l : SCHOTTKY , SI , 15V, 1 . 2PF, D0-35 50434 5082-2672 
SEMICOND DVC ,DI : SW ,Sl ,30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC,DI : SW, S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SCHOTTKY , SI , 15V , 1 . 2PF,D0-35 50434 5082-2672 
SEMICOND DVC, DI : SW , S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC,DI : SW ,S I ,30V , 1�.30V, D0-35 03508 DA2527 ( 1N4152) 

SEMICOND DVC, DI : SW ,S I ,30V, 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW,Sl , 30V , 150MA,30V ,D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC,DI : SW ,S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW,Sl ,30V, 1�.30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC ,DI : SW ,S I ,30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC ,Dl : SW, S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 

SEMICOND DVC, Dl :SW ,S I , 30V, 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC ,Dl : SW ,S I ,30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC ,DI : SW ,S I , 30V , 150MA,30V,D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW , S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC,DI : SW, S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW , S l , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 

SEMICOND DVC ,DI : SW,S l , 30V , 1 50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC , Dl : SW , S l , 30V , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC ,DI : SW ,S l ,30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
SEMICOND DVC, DI : SW ,S I , 30V , 150MA,30V,D0-35 03508 DA2527 ( 1N4152) 
SHLD 6EAD, ELEK: FERRITE 02114 56-590-65/4A6 
CONN , RCPT , ELEC : CKT 60 MT ,3  PRONG 80009 131-1003-00 

CONN , RCPT , ELEC :CKT 60 MT , 3  PRONG 80009 131-1003-00 
CONN , RCPT , ELEC :CKT 60 MT ,3  PRONG 80009 131-1003-00 
CONN , RCPT , ELEC: CKT 60 MT ,3  PRONG 80009 131-1003-00 
CONN , RCPT , ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
CONN , RCPT , ELEC :CKT 60 MT, 3  PRONG 80009 131-1003-00 
COIL , RF: FIXED,820MH 04072 923Q-90 

COI L , RF: FIXED,820MH 04072 9230-90 
COI L , RF: FIXED. 758NH TK1345 108-0331-00 
TERMINAL . PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 10) 
TERMINAL , PI N : 0 . 365 L X  0 .025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 10)  
TERMINAL ,P IN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 10)  
TERMINAL, PIN: 0 . 365 L X  0 .025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 10) 

TRANSI STOR:NPN , SI , 62SMW, TQ-92 80009 151-0223-00 
TRANSISTOR : PNP ,SI , T0-92 80009 151-0221-00 
TRANSISTOR : PNP ,Sl . T0-92 80009 151-0188-00 
TRANSISTOR : NPN , S I , T0-92 80009 151-0190-00 
TRANSISTOR : NPN , SI , T0-92 80009 151-0190-00 
TRANSISTOR:NPN ,S I , T0-92 80009 151-0190-00 
TRANSI STOR : NPN ,S I ,62SMW, T0-92 04713 SPS8512 

TRANSISTOR : PNP,SI , T0-92 80009 151-0188-00 
TRANSISTOR : NPN , SI , T0-92 80009 151-0190-00 
TRANSISTOR : NPN , SI . T0-92 80009 151-0190-00 
TRANSISTOR : NPN , SI . T0-92 80009 151-0190-00 
TRANSI STOR : NPN ,S I . T0-92 04713 SPS8801 
TRANSI STOR : NPN , SI , T0-92 80009 151-0190-00 

TRANSISTOR : NPN , SI . T0-92 80009 151-0190-oo 
TRANSISTOR : NPN , S I , T0-92 80009 151-0190-00 
TRANSISTOR : NPN , SI , T0-78 07263 SP12141 
TRANSISTOR : NPN , SI , T0-92 80009 151-0190-00 
TRANSISTOR : NPN , SI . T0-92 80009 1 51-0190-00 
TRANSI STOR : PNP ,S I , T0-92 80009 151-0188-00 
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Ca!pment No .  

A15A1Q2226 
A15A1Q2227 
A15A1Q2229 
Al5A1Q2229 
A15A1Q2240 
A15A1Q2243 

A15A1Q2250 
A15A1Q2255 
A15A1Q2286 
A15A1Q2287 
A15A1Q2296 
A15A1Q2296 

A15A1Q2299 
A15A1R2101 
A15AlR2102 
A15A1R2104 
A15A1R2105 
A15A1R2107 

A15A1R2108 
A15A1R2109 
A15A1R2112 
A15A1R2113 
A15A1R2122 
A15A1R2123 

A15A1R2125 
A15A1R2127 
A15A1R2127 
A15A1R2128 
A15A1R2129 
A1 5A1R2131 

A15A1R2132 
A15A1R2134 
A15A1R2135 
A15A1R2137 
A15A1R2139 
A15A1R2140 

A15A1R2141 
A15A1R2144 
A15A1R2146 
A15A1R2148 
A15A1R2150 
A15AlR2150 

A15A1R2151 
A15A1R2151 
A15A1R2152 
A15A1R2153 
A15A1R2153 
A15A1R2154 

A15A1R2155 
A15A1R2155 
A15A1R2157 
A15A1R2157 
A15AlR2158 
A15A1R2159 

A15A1R2160 
A15A1R2161 
A15A1R2162 
A15A1R21 63 

REV MAY 1989 

Tektronix 
Part No. 

151 -0190-00 
151-0190-00 
151-0190-00 
151-0188-00 
151 -0190-00 
151 -0190-00 

151-0188-00 
151-1021-00 
151-0188-00 
151-0188-00 
151-0188-00 
151-1021-00 

151-0188-00 
315-0682-00 
315-0103-00 
315-0333-00 
315-0153-00 
315-0510-00 

315-0512-00 
315-0221-00 
315-0102-00 
315-0301-00 
315-0432-00 
315-0683-00 

315-0103-00 
315-0302-00 
315-0102-00 
311-1263-00 
315-0183-00 
315-0472-00 

315-0222-00 
315-0302-00 
315-0393-00 
315-0752-00 
315-0242-00 
315-0103-00 

315-0102-00 
315-0104-00 
315-0152-00 
315-0103-00 
321-0403-00 
315-0183-00 

321-0372-00 
315-0362-00 
315-0622-00 
315-0103-00 
315-0301-00 
321-0350-00 

315-0512-00 
321-0350-00 
315-0222-00 
315-0621-00 
315-0152-00 
315-0102-00 

315-0102-00 
3 15-0102-00 
3 15-0751-00 
315-0751-00 

Serial/Assembly No. 
Effective Dscont 

8030000 
8030000 
8010100 8029999 
8030000 

8030000 

8030000 
8030000 
8010100 8029999 
8010100 8029999 
8010100 8029999 
8030000 

8010100 8029999 

8042482 
8010100 8029999 
8030000 
8010100 8029999 
6010100 6029999 
6030000 

8030000 
8030000 

8030000 

8030000 

8010100 8029999 
8010100 8029999 
8030000 

6010100 6029999 
8030000 
8030000 
8010100 8029999 
8030000 
8030000 

6010100 8029999 
8030000 
6030000 8041951 
6041952 
8010100 8029999 
8042482 

8042482 

Repl aceable El ectri cal Parts - 7904A 

Mfr. 
Nane & Description Code Mfr. Part No. 

TRANSI STOR: NPN , SI , T0-92 80009 151-0190-00 
TRANSISTOR: NPN , SI , T0-92 80009 151-0190-00 
TRANSI STOR : NPN , SI , T0-92 80009 151-0190-00 
TRANSISTOR : PNP , SI , T0-92 80009 151-0188-00 
TRANSISTOR : NPN , Sl , T0-92 80009 151-0190-00 
TRANSI STOR: NPN , S I , T0-92 80009 151-0190-00 

TRANSI STOR : PNP , SI , T0-92 80009 151-0188-00 
TRANSI STOR: FET ,N-CHAN , SI , T0-18 80009 151-1021-00 
TRANSI STOR : PNP , S I , T0-92 80009 151-0188-00 
TRANSI STOR: PNP , S I , T0-92 80009 151-0188-00 
TRANSI STOR : PNP , Sl , T0-92 80009 151-0188-00 
TRANSI STOR : FET , N-CHAN , S l , T0-18 80009 151-1021-00 

TRANSISTOR : PNP , Sl , T0-92 80009 151-0188-00 
RES , FXD , FI LM : 6 . 8K  OHM, 5% , 0 . 2SW 57668 NTR25J-E06KB 
RES , FXD , F I LM: 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKDOJ 
RES , FXD , FILM:33K OHM , 5% , 0 . 25W 57668 NTR25J-E33KO 
RES , FXD , F I LM: 15K OHM , 5% , 0 . 25W 19701 50430:15KOOJ 
RES , FXD , FI LM : 51 OHM , Sio , 0 . 25W 19701 50430:51ROOJ 

RES , FXD , FI LM : 5 . 1K OHM, 5% , 0 . 25W 57668 NTR2SJ-E05Kl 
RES , FXD , FI LM: 220 OHM , 5% , 0 .25W 57668 NTR25J-E220E 
RES , FXD , FI LM : 1 K  OHM , 5% , 0 . 25W 57668 NTR25JE01KO 
RES, FXD , FI LM: 300 OHM , 5% , 0 . 25W 57668 NTR25J-E300E 
RES , FXD , FILM : 4 . 3K OHM, 5% , 0 . 2SW 57668 NTR25J-E04K3 
RES , FXD , FI LM: 68K OHM, 5% , 0 . 2SW 57668 NTR25J-E68KO 

RES , FXO, F I LM: 10K OHM , 5% , 0 . 25W 19701 5043CX10KOOJ 
RES , FXO, FI LM : 3K OHM, S% , 0 . 25W 57668 NTR2SJ-ED3KO 
RES , FXD , F I LM: lK OHM, 5% , 0 . 2SW 57668 NTR25JE01KO 
RES , VAR , N0�: 1K OHM, 1�1o . 0 . 50W 32997 3329P-L58-102 
RES , FXD , F I LM: 18K OHM , 5% , 0 . 25W 19701 50430:18KOOJ 
RES, FXD, F I LM: 4 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E04K7 

RES , FXD , FI LM: 2 . 2K OHM, 5% , 0 . 25W 57668 NTR25J-E02K2 
RES , FXO, FI LM:3K OHM , 5% , 0 . 25W 57668 NTR25J-ED3KO 
RES, FXD , FI LM : 39K OHM , 5% , 0 .25W 57668 NTR25J-E39KO 
RES, FXO , FILM : 7 . 5K  OHM, S%, 0 . 25W 57668 NTR25J-E07KS 
RES , FXD, FI LM : 2 . 4K OHM, 5% , 0 . 25W 57668 NTR25J-E02K4 
RES , FXO, FI LM: 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKDOJ 

RES , FXD , FILM: 1K OHM , 5%, 0 . 25W 57668 NTR25JE01KO 
RES , FXD , FI LM: 100K OHM, 5% , 0 . 25W 57668 NTR25J-ElOOK 
RES , FXD , F I LM: 1 . 5K OHM, 5% , 0 . 25W 57668 NTR25J-E01K5 
RES , FXD, F I LM: 10K OHM , 5% , 0 . 25W 19701 50430:1 OKOOJ 
RES, FXD, F I LM: 154K OHM, 1%, 0 . 125W , TC=TO 07716 CEAD15402F 
RES , FXD , F I LM: 18K OHM , 5% , 0 . 25W 19701 5043CX18KOOJ 

RES , FXD , FILM: 73 . 2K OHM , 1% , 0 . 125W , TC=TO 07716 CEAD73201F 
RES, FXD , FI LM: 3 . 6K  OHM, 5% , 0 . 25W 19701 50430:3K600J 
RES , FXD , FILM: 6 . 2K OHM, 5% , 0 . 25W 19701 50430:6K200J 
RES, FXD, FI LM: 10K OHM , 5% , 0 . 25W 19701 50430:1 OKOOJ 
RES , FXD , FILM: 300 OHM , 5% , 0 . 25W 57668 NTR25J-E300E 
RES , FXD, FI LM:43 . 2K OHM , 1% , 0 . 1 25W, TC=TO 19701 5043ED43K20F 

RES , FXD , FI LM: 5 . 1K OHM, 5% , 0 . 25W 57668 NTR25J-E05Kl 
RES, FXD , FI LM: 43 . 2K OHM , 1% , 0 . 12SW, TC=TO 19701 5043ED43K20F 
RES, FXD,FILM: 2 . 2K OHM, 5% , 0 . 25W 57668 NTR2SJ-E02K2 
RES , FXD , FI LM : 620 OHM , 5% , 0 . 25W 57668 NTR25J-E620E 
RES , FXD , F I LM: 1 . 5K  OHM, 5% , 0 . 25W 57668 NTR25J-E01K5 
RES , FXD, F I LM : lK OHM , S% , 0 . 25W 57668 NTR25JE01KO 

RES , FXD, F I LM : 1K OHM , 5% , 0 . 25W 57668 NTR25JE01KO 
RES , FXD, F I LM : 1K OHM , 5% , 0 . 25W 57668 NTR25JE01KO 
RES , FXD, F I LM: 750 OHM, 5% , 0 . 25W 57668 NTR25J-E750E 
RES , FXD, F I LM: 750 OHM , 5% , 0 . 25W 57668 NTR25J-E750E 
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A15A1R2165 31 5-0102-00 RES , FXD, FI LM : 1 K  OHM , S/o , 0. 25W 57668 NTR2&.JE01KO 
A15A1R2166 315-0751-00 RES , FXD, FILM : 750 OHM , 5% , 0 .25W 57668 NTR2&.l-E750E 
A15A1R2167 31 5-0751-00 RES , FXD , FI LM:750 OHM , 5%, 0 . 25W 57668 NTR2&.l-E750E 
A15A1R2169 315-0102-00 RES , FXD, FILM : 1K OHM , 5%, 0 . 25W 57668 NTR2&.JE01KO 
A15A1R2170 31 5-0751-00 RES , FXD, FI LM : 750 OHM , 5% , 0 . 25W 57668 NTR2fA.H750E 
Al 5A1R2171 31 5-0751-00 RES , FXD, FI LM : 750 OHM ,5%, 0 . 25W 57668 NTR25J-E750E 

Al5A1R2173 31 5-0102-00 RES , FXD, FI LM : 1K OHM, 5% , 0 . 25W 57668 NTR2&.JE01KD 
A15A1R2174 315-0751-00 RES , FXD, FILM : 750 OHM , 5% , 0 .25W 57668 NTR2&.l-E750E 
A15A1R2 1 75 315-0751-00 RES , FXD, FILM : 750 OHM , 5%, 0.25W 57668 NTR2&.l-E750E 
A15A1R2177 315-051 1-QO 8010100 8029999 RES , FXD, FILM:51 0  OHM , 5% , 0 .25W 19701 5043CX510ROJ 
A15A1R2178 31 5-0511-00 8010100 8029999 RES , FXD, FILM : 510 OHM , 5% , 0 .25W 19701 5043CX510ROJ 
A15A1R2179 315-051 1-00 8010100 8029999 RES , FXD. FILM : 51 0  OHM , 5% , 0 .25W 19701 5043CX510ROJ 

A15A1R2180 313-1 103-QO 8042194 RES , FXD, FILM : 1 0K OHM, 5%, 0 . 2W 57668 TR20JE10KO 
A15A1R2181 321-0386-00 8030000 RES , FXD, FILM: l02K OHM, 1% , 0. 125W , TC=TO 07716 CEAD10202F 
Al 5A1R2182 321 -0262-00 8010100 8029999 RES , FXD , FI LM: 5 . 23K OHM, 1 , 0. 125W, TC=TO 19701 5033ED5K230F 
Al 5A1R2182 321-0361-00 8030000 8042193 RES , FXD, FILM : 56 . 2K OHM , 1%, 0 . 125W, TC=TO 07716 CEAD56201F 
A15A1R2182 321-0756-00 8042194 RES , FXD, FILM:50K OHM , 1% , 0 . 125W, TC=TO 24546 NA55D5002F 
A15A1R2183 311-1224-00 8010100 8029999 RES , VAR, NONWW :TRMR, 500 OHM, O . SW  32997 3386F-T04-501 
A15A1R2183 311-223D-OO 8030000 RES , VAR, NONWW:TRMR, 500 OHM, 20'/o, 0 . 5D LINEAR TK1450 GF06UT 500 

A15A1R2184 321-0262-00 8030000 RES, FXD, FI LM : 5 . 23K OHM, 1 , 0. 125W, TC=TO 19701 5033ED5K230F 
A15A1R2185 307-0445-00 8030000 RES NTWK, FXD, FI : 4 . 7K OHM , 20%, (9 ) RES 32997 4310R-101-472 
A15A1R2187 315-0102-00 8030000 RES , FXD. FI LM: 1K OHM, Sio , 0 . 25W 57668 NTR25JE01KO 
Al5A1R2191 315-0513-QO 8010100 8029999 RES , FXD, FILM : 51 K  OHM , 5% , 0 .25W 57668 NTR25J-E51KO 
A15AlR2191 321-0356-00 8030000 RES , FXD, FILM:49 . 9K OHM, 1%, 0 . 125W,TC•TO 19701 5033ED49K90F 
A15A1R2192 315-0133-00 8010100 8029999 RES , FXD, FILM : 13K OHM, 5% , 0 . 25W 19701 5043CX13KOOJ 
A15A1R2192 321-0344-QO 8030000 RES, FXD, FI LM: 37 . 4K OHM, 1%, 0 . 125W, TC=TO 19701 5033ED 37K40F 

A15A1R2193 315-0133-00 8010100 8029999 RES , FXD , FI LM: 13K OHM , 5% , 0 . 25W 19701 5043CX13KOOJ 
A15A1R2193 321-0306-00 8030000 RES , FXD, FI LM: l 5 . 0K OHM , 1% , 0 . 1 25W , TC=TO 19701 5033ED15JOOF 
A15A1R2194 315-0753-00 8010100 8029999 RES , FXD. FI LM: 75K OHM , 5% , 0 . 25W 57668 NTR25J-E75KO 
Al5A1R2194 321-0373-00 8030000 RES , FXD, FILM: 75 . 0K OHM , l% , 0 . 125W , TC=TO 19701 5033ED75KOOF 
A15A1R2196 321-0308-00 8010100 8029999 RES , FXD, FILM: 15.8K OHM , 1% , 0 . 125W, TC=TO 07716 CEAD 15801F 
A15A1R2196 321-0311-00 8030000 RES , FXD, FILM: 16.9K OHM , 1% , 0 . 1 25W, TC=TO 07716 CEAC16901F 

A15A1R2197 315-0513-00 8010100 8029999 RES , FXD . FILM : 51 K  OHM , 5% , 0 . 25W 57668 NTR25J-E51KO 
A15AlR2197 321-0356-00 8030000 RES, FXD, FI LM:49 .9K OHM , 1% , 0 . 1 25W , TC=TO 19701 5033ED49K90F 
A15A1R2198 321-0319-QO 8010100 8029999 RES . FXD, FI LM : 2 0 . 5K OHM , 1% , 0 . 1 25W , TC=TO 19701 5033ED20K50F 
A15A1R2198 321-0321-00 8030000 RES , FXD, FI LM : 21 . 5K OHM, 1%, 0 . 1 25W, TC=TO 07716 CEAD21501F 
A15A1R2199 321 -0335-00 RES , FXD, FI LM:30 . 1 K  OHM, 1%, 0 . 125W, TC=TO 57668 RB14FXE300 
A15A1R2201 315-0154-00 8010100 8029999 RES , FXD, FILM : 1 50K OHM, 5% , 0 . 25W 57668 NTR25J-E150K 
A15A1R2201 315-0471-00 8030000 RES , FXD, FI LM:470 OHM, 5% , 0 . 25W 57668 NTR25J-E470E 

A15A1R2202 321-0335-00 8010100 8029999 RES , FXO , FI LM:30 . 1K OHM , 1% , 0 . 125W,TC=TO 57668 R814FXE300 
A15A1R2202 315-0182-00 8030000 RES , FXD, FILM : 1 .8K OHM, 5%, 0 . 25W 57668 NTR2&.l-ElKB 
A1 5A1R2203 321-0344-00 8010100 8029999 RES , FXD, FI LM : 37 .4K OHM, 1% , 0 . 125W, TC=TO 19701 5033ED 37K40F 
A15A1R2203 315-0511-00 8030000 RES , FXD, F I LM : 510 OHM , 5%, 0 . 25W 19701 5043CX510ROJ 
A15A1R2204 321-0335-00 8010100 8029999 RES , FXD, FI LM : 30 . 1 K  OHM, 1% , 0 . 125W, TC=TO 57668 RB14FXE300 
A15A1R2204 307-0446-00 8030000 RES NTWK, FXD, FI : 10K OHM , 20'/o, (9 ) RES 1 1236 750-101-R10K 

A15A1R2206 315-0513-00 8010100 8029999 RES , FXD, FI LM : 51K OHM , 5% , 0 . 25W 57668 NTR25J-E51KO 
A15A1R2206 321-0376-00 8030000 RES , FXD, FI LM:80 .6K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED80K60F 
A15AlR2207 315-0154-00 8010100 8029999 RES , FXD, FI LM: 150K OHM, 5% , 0 . 25W 57668 NTR25J-El50K 
A15A1R2207 321-0405-QO 8030000 RES , FXD, FI LM: 162K OHM, 1% , 0 . 125W, TC=TO 07716 CEAD16202F 
A15AlR2208 321-0335-00 8010100 8029999 RES , FXD , FILM:30 . 1 K  OHM, l% , 0 . 1 25W,TC=TO 57668 R814FXE3CJ<1 
A15A1R2208 321-0434-00 8030000 RES , FXD , FI LM :324K OHM, l% , 0 . 125W, TC=TO 07716 CEAD32402F 

A15A1R2209 321-0335-00 8010100 8029999 RES, FXD, FI LM : 30 . 1K OHM , 1%, 0 . 125W, TC=TO 57668 R814FXE300 
A15A1R2210 31 1-2232-00 8030000 RES , VAR, NONWW:TRMR , 2K OHM , 20'/o , 0 . 5W LINEAR TK1450 GF06UT 2K 
A15A1R2211 315-0752-00 8010100 8029999 RES, FXD. FI LM: 7 . 5K OHM, 5%, 0 . 25W 57668 NTR2&.J-E07K5 
A15A1R2211 315-0332-00 8030000 RES , FXD, FI LM : 3 . 3K OHM, 5% , 0 . 25W 57668 NTR25J-E03K3 
Al5A1R2212 321-0218-00 8030000 RES , FXD, FILM: 1 . 82K OHM, 1% , 0 . 1 25W , TC=TO 19701 5033ED1KB2F 
Al5A1R2213 321-0259-00 8010100 8029999 RES, FXD, FILM : 4 . 87K OHM, l%,0. 1 25W , TC=TO 07716 CEAD48700F 
A15AlR2213 321-0221-00 8030000 RES , FXD , FI LM: 1 . 96K OHM , 1% , 0 . 125W , TC=TO 19701 5043ED1K960F 
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A15A1R2214 311-1224-00 8010100 8029999 RES , VAR,NONWW: TRMR, 500 OHM, O . SW  32997 3386F-T04-501 
A15A1R2215 315-0133-00 8010100 8029999 RES , FXD,F ILM: 13K OHM, 5% ,0.25W 19701 5043CX13KOOJ 
Al5A1R2216 321-0452-00 8030000 RES , FXD, FILM :499K OHM, 1%,0. 125W,TC=TO 19701 5043E0499KOF 
A15A1R2217 315-0124-00 8010100 8029999 RES, FXD, FILM : 1 20K OHM, 5%,0 .25W 19701 5043CX120KOJ 
A15A1R2217 321-0425-00 8030000 RES, FXD, FI LM: 261K OHM, 1% ,0. 125W,TC=TO 07716 CEAD26102F 
A15A1R2218 321-0396-00 8030000 RES , FXD, FILM: 130K OHM, 1% ,0 . 125W, TC=TO 07716 CEAD13002F 

A15A1R2219 315-0751-00 8010100 8029999 RES , FXD,FILM: 750 OHM,5%, 0 .25W 57668 NTR2�.H750E 
A15A1R2220 321-0299-00 8010100 8029999 RES , FXD, FI LM: l2 .7K OHM, 1%,0 . 125W, TC=TO 19701 5033ED12K70F 
A15A1R2221 321-0212-00 8010100 8029999 RES, FXD, FILM: 1 . 58K OHM, 1%,0. 125W,TC=TO 19701 5033ED1K58F 
A15A1R2221 315-0752-00 8030000 RES ,FXD, FILM:7 . 5K  OHM, 5%,0 . 25W 57668 NTR25.H07K5 
A15A1R2222 315-0133-00 8030000 RES , FXO, FILM: 13K OHM,5%, 0 .25W 19701 5043CX13KDOJ 
A15A1R2223 315-0124-00 8030000 RES, FXD, FILM: 120K OHM, 5%, 0. 25W 19701 5043CX12CKOJ 

A15A1R2224 315-0751-00 8030000 RES , FXD, FI LM :750 OHM, 5% , 0 .25W 57668 NTR25.H750E 
A15A1R2225 321-0299-00 8030000 RES, FXO, FILM:12 .7K OHM, 1%,0 . 125W,TC=TO 19701 5033ED12K70F 
A15A1R2226 315-0222-00 8010100 8029999 RES ,FXO, FILM: 2 . 2K OHM, S!.,0. 25W 57668 NTR25J-E02K2 
A15A1R2226 321-0212-00 8030000 RES , FXO, FILM: 1 . 5BK OHM, 1%,0 . 125W , TC=TO 19701 5033ED1K58F 
A15A1R2227 321-0268-00 8010100 8029999 RES, FXD ,FI LM: 6 . 04K OHM, 1% , 0 . 125W ,TC=TO 19701 5043E06K040F 
A15A1R2227 315-0152-00 8030000 RES, FXD, FI LM: 1 . 5K  OHM, 5%,0. 25W 57668 NTR25J-E01KS 

A15A1R2229 321-0210-00 8010100 8029999 RES , FXD, FILM: 1 . 50K OHM, 1% , 0 . 125W, TC=TO 19701 5033ED1K50F 
A15A1R2229 315-0512-00 8030000 RES , FXO ,FI LM: 5 . 1K OHM, 5% ,0 . 25W 57668 NTR25J-E05Kl 
A15A1R2230 315-0103-00 8030000 RES , FXO,FILM: 10K OHM, 5% ,0 .25W 19701 5043CX1 OKOOJ 
A15A1R2231 315-0303-00 8010100 8029999 RES , FXO , FI LM: 30K OHM, 5%,0 .25W 19701 5043CX30KOOJ 
A15A1R2235 315-0203-00 RES ,FXO , FI LM:20K OHM, 5%,0 .25W 57668 NTR25J-E 20K 
A15A1R2236 315-0203-00 RES ,FXO, FILM:20K OHM, 5% ,0 .25W 57668 NTR25J-E 20K 

A15A1R2237 315-0203-00 RES , FXD, FI LM: 20K OHM, 5% ,0 .25W 57668 NTR25J-E 20K 
A15A1R2238 315-0203-00 RES ,FXO , FI LM:20K OHM, 5%,0 .25W 57668 NTR25J-E 20K 
A15A1R2239 315-0303-00 8030000 6031859 RES , FXO, FI LM:30K OHM,5%,0 .25W 19701 5043000KOOJ 
A15A1R2239 315-0104-00 8031860 RES , FXO ,FILM: 100K OHM, 5% ,0 . 25W 57668 NTR25J-ElOOK 
A15A1R2241 321-0326-00 8010100 8029999 RES , FXO, FI LM: 24 .3K OHM, 1%,0 . 125W,TC=TO 19701 5043ED24K30F 
A15A1R2242 321-0259-00 8030000 RES , FXO, FI LM:4 .87K OHM, l%,0 . 125W,TC=TO 07716 CEAD48700F 

A15A1R2243 311-2230-00 8030000 RES, VAR,NOtN.<I:TRMR, SOO OHM,20'!.,0 . 50 LINEAR TK1450 GF06UT 500 
A15A1R2244 321-0326-00 8030000 RES , FXO , FI LM:24 .3K OHM, 1% ,0 . 125W,TC=TO 19701 5043ED24K30F 
A15A1R2245 315-0472-00 8030000 RES, FXD, FI LM:4 . 7K OHM, 5%,0 .25W 57668 NTR25J-E04K7 
A15A1R2246 307-0445-00 8030000 RES NTWK, FXD, FI :4 .7K OHM , 20'/., (9 )RES 32997 4310R-101-472 
A15A1R2247 315-0472-00 8030000 RES ,FXD, FI LM:4 . 7K OHM, 5% ,0. 25W 57668 NTR25J-E04K7 
A15A1R2250 315-Q222-00 8030000 8041951 RES , FXD ,FlLM: 2 . 2K OHM, S/. ,0 .25W 57668 NTR25J-E02K2 
A15A1R2250 315-0621-00 8041952 RES , FXD , FlLM: 620 OHM, 5% ,0 .25W 57668 NTR25J-E620E 

A15A1R2251 315-0102-00 8010100 8029999 RES, FXO, FlLM : lK OHM, 5%, 0 . 25W 57668 NTR25JE01KO 
Al5A1R2251 315-0203-00 8030000 8041951 RES , FXD ,FI LM:20K OHM, 5%, 0 .25W 57668 NTR25J-E 20K 
A15A1R2251 315-0472-00 8041952 RES, FXD, FI LM:4 . 7K OHM, 5%,0. 25W 57668 NTR25J-E04K7 
A15AlR2252 315-0102-00 8010100 8029999 RES , FXD, FILM : 1K OHM, S%, 0 . 25W 57668 NTR25JE01KO 
A15A1R2252 321-0202-00 8030000 RES, FXO, FI LM: 1 . 24K OHM, 1%,0 . 125W,TC=TO 24546 NA5501241F 
A15A1R2253 315-0102-00 8010100 6029999 RES, FXD , FI LM: 1K OHM, S/. ,0 . 25W 57668 NTR25JE01KO 
A15A1R2253 321-0202-00 8030000 RES , FXD, FI LM: 1 . 24K OHM, 1%,0 . 125W, TC=TO 24546 NA5501241F 

A15A1R2254 315-0303-00 8010100 8029999 RES, FXD, FI LM :30K OHM, 5% ,0 .25W 19701 5043CX30KOOJ 
Al5A1R2254 321-0254-00 8030000 RES , FXD , FI LM:4 .32K OHM, 1%,0 . 12SW,TC=TO 07716 CEAD43200F 
A15A1R2255 321-0302-00 8030000 RES, FXD, FILM: 13 .7K OHM, 1%,0 . 125W,TC=TO 07716 CEAD 13701F 
Al5A1R2257 321-0251-00 8030000 RES, FXD, FILM :4 .02K OHM, 1%,0 . 125W,TC=TO 19701 5033ED4K020F 
A15A1R225B 315-0203-00 8030000 RES, FXD, FI LM: 20K OHM, 5%, 0 . 25W 57668 NTR25J-E 20K 
A15A1R2259 313-0303-00 8030000 RES, FXD, FI LM :30K OHM,5% ,0 . 166W 80009 313-0303-QO 

A15A1R2260 311-2232-00 8030000 RES, VAR, NONWW:TRMR, 2K OHM,20'!.,0 .5W LINEAR TK1450 GF06lJT 2K 
A15A1R2261 315-0272-00 8010100 8029999 RES, FXD, FI LM: 2 . 7K OHM, 5%,0. 25W 57668 NTR25J-E02K7 
A15A1R2262 315-0102-00 8010100 8029999 RES , FXD, FILM : lK OHM, S!. ,0 .25W 57668 NTR25JE01KO 
A15A1R2263 307-0696-00 8030000 RES NTWK, FXO, FI : 7 , 10K OHM,2'/.,0 . 15W EACH 01121 108A103 
Al5AlR2264 321-0318-00 8030000 RES , FXD, FI LM : 20 .0K OHM, 1%,0 . 125W,TC=TO 19701 5033ED20KOOF 
A15AlR2265 315-0512-00 8010100 8029999 RES , FXD, FILM: 5 . 1K OHM, 5%,0 . 25W 57668 NTR25J-EOSK1 
Al5AlR2265 321-0259-00 8030000 RES , FXD, FI LM :4 .87K OHM, l%,0 . 125W,TC=TO 07716 CEAD48700F 

A15A1R2266 315-0912-00 8010100 8029999 RES, FXD, FILM : 9 . 1K OHM, 5% ,0. 25W 57668 NTR25J-E09Kl 
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Al5A1R2266 321-0430-00 B030000 RES ,FXD,FI LM :294K OHM, 1% ,0 . 125W,TC=TO 07716 CEAD29402F 
A15A1R2267 321-0399-00 8030000 RES , FXD, FILM : 140K OHM, l%,0 . 125W,TC=TO 07716 CEAD14002F 
A15A1R2268 321-0297-00 8010100 8029999 RES , FXD,FILM : 1 2 . 1K OHM, 1%,0 . 125W,TC=TO 07716 CEAD12101F 
A15AlR2268 321-0294-00 8021190 8029999 RES , FXD,FILM : 1 1 . 3K OHM, 1%, 0 . 125W, TC=TO 19701 5043ED11K30F 
A15A1R2268 321-0295-00 8021 190 8029999 RES , FXD, FILM: 1 1 . 5K OHM, 1% ,0 . 125W, TC=TO 07716 CEAD11501F 
A15A1R2268 321-0296-00 8021190 8029999 RES , FXD, FILM : 1 1 .8K OHM, 1% ,0 . 125W,TC=TO 07716 CEAD11801F 
A15A1R2268 321-0298-00 8021190 8029999 RES, FXD, FI LM : 12 .4K OHM, 1% ,0 . 125W,TC=TO 07716 CEAD12401F 
A15A1R2268 321-0299-00 8021190 8029999 RES , FXD, FI LM : 12 . 7K OHM, 1%,0 . 125W,TC=TO 19701 5033ED12K70F 
A15A1R2268 321-0631-00 8021190 8029999 RES , FXD, FILM: 12 . 5K OHM, 1%,0 . 125W,TC=TO 91637 MFF1816G12501F 
A15A1R2268 321-0367-00 8030000 RES , FXD, FILM :64 . 9K OHM, 1%,0 . 125W,TC=TO 07716 CEAD64901F 

(R2268 IS SELECTABLE) 

A15A1R2269 321-0331-00 8030000 RES, FXD, FILM: 27 .4K OHM, l% ,0 . 125W,TG-TO 19701 5043ED27K40F 
A15A1R2271 315-0183-00 8030000 RES, FXD, FILM: 18K OHM,5% , 0 . 25W 19701 5043CX18KOOJ 
A15A1R2273 311-1226-00 8010100 8029999 RES , VAR, NONWJ:TRMR , 2 . 5K OHM, O .SW 32997 3386F-T04-252 
A15AlR2274 321-0153-00 8010100 8029999 RES , FXD,FILM :383 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD383ROF 
A15A1R2275 321-0170-00 8010100 8029999 RES , FXD , FI LM: 576 OHM , 1% , 0 . 125W,TC=TO 07716 CEAD576ROF 
A15A1R2276 315-0223-00 8010100 8029999 RES , FXD, FI LM: 22K OHM ,5% , 0 . 25W 19701 5043CX22KOOJ92U 
A15A1R2276 321-0251-00 8030000 RES , FXD, FI LM : 4 . 02K OHM, l% , 0 . 125W, TC=TO 19701 5033ED4K020F 

A15A1R2277 321-0250-00 8010100 8029999 RES , FXD, FILM :3 . 92K OHM, l% , 0 . 125W,TC=TO 07716 CEAD39200F 
A15A1R2277 321-0218-00 8030000 RES , FXD, FILM: 1 .82K OHM, 1%, 0 . 125W, TC=TO 19701 5033ED1K82F 
A15A1R2278 315-0823-00 8010100 8029999 RES , FXD , FI LM:82K OHM,5% ,0 . 25W 57668 NTR25J-E82K 
A15A1R2279 321-0222-00 8010100 8029999 RES, FXD, FILM: 2 . 00K OHM, l%, 0 . 125W,TC•TO 19701 5033ED2KOOF 
A15A1R2279 321-0221-00 8030000 RES ,FXD, FILM: 1 . 96K OHM, l%,0 . 125W,TC=TO 19701 5043ED1K960F 
A15A1R2280 315-0823-00 8010100 8029999 RES , FXD , FI LM:82K OHM, 5%,0 . 25W 57668 NTR25J-E82K 
A15A1R2280 321-0254-00 8030000 RES, FXD , FI LM :4 . 32K OHM, 1%,0 . 125W,TC=TO 07716 CEAD43200F 

A15A1R2281 315-0101-00 8010100 8029999 RES, FXD, FILM: 100 OHM,5% ,0 . 25W 57668 NTR25J-E lODE 
A15A1R2282 315-0332-00 8010100 8029999 RES , FXD, FILM :3 .3K OHM, 5% ,0 . 25W 57668 NTR25J-E03K3 
Al5A1R2283 315-0753-00 8010100 8029999 RES , FXD , FI LM:75K OHM, 5% ,0 . 25W 57668 NTR25J-E75KO 
A15A1R2284 321-0216-00 8010100 8029999 RES , FXD, FI LM: 1 . 74K OHM, 1% ,0 . 125W,TC=TO 07716 CEAD17400F 
A15A1R2285 321-0245-00 8010100 8029999 RES, FXD, FILM: 3 .4BK OHM, l% ,0 . 125W,TC=TO 19701 5033ED3K4BF 
A15A1R2285 321-0242-00 8021190 8029999 RES, FXD, FILM :3 . 24K OHM, l%,0 . 125W,TC=TO 19701 5043ED3K240F 
A15A1R2285 321-0243-00 8021190 8029999 RES , FXD, FILM: 3 . 32K OHM, l%,0 . 125W, TC=TO 19701 5033ED3K32F 
A15A1R2285 321-0244-00 8021190 8029999 RES , FXD,FILM:3 .40K OHM, 1%,0 . 125W,TC=TO 19701 5043ED3K400F 
A15A1R2285 321-0246-00 8021190 8029999 RES , FXD, FILM:3 . 57K OHM, 1% ,0 . 125W,TC=TO 19701 5043ED3K570F 
A15A1R2285 321-0247-00 8021 190 8029999 RES, FXD, FILM:3 . 65K OHM, 1% ,0 . 125W,TC=TO 19701 5043ED3K650F 
A15AlR2285 321-0248-00 8021190 8029999 RES , FXD, FILM: 3 . 74K OHM, l% ,0 . 125W,TC=TO 19701 5043ED3K740F 

(R2285 I S  SELECTABLE ) 
A15A1R2286 321-0210-00 8010100 8029999 RES , FXD,FILM: l . SOK OHM, 1% ,0 . 125W,TC=TO 19701 5033ED1K50F 
A15A1R2286 307-0651-00 8030000 RES NTWK, FXD, FI :5 , 3 . 3K OHM, 5%,0 . 150W 1 1236 750-61-R3 . 3K OHM 
A15A1R2287 321-0199-00 8010100 8029999 RES , FXD, FILM: 1 . 15K OHM, 1%,0 . 125W,TC=TO 07716 CEAD11500F 
A15A1R2288 321-0273-00 8010100 802999 RES , FXD, FILM :6 .81K OHM, 1%, 0 . 125W,TC•TO 07716 CEAD68100F 
A15A1R2288 321-0353-00 8030000 RES , FXD,F ILM :46 .4K OHM, 1%, 0 . 125W,TC=TO 07716 CEAD46401F 
A15A1R2289 321-0193-00 8010100 8029999 RES, FXD, FILM : 1K OHM, 1%, 0 . 125W,TC=TO 19701 5033ED1KOOF 
A15A1R2289 321-0335-00 8030000 RES, FXD, FILM :30 . 1K OHM, 1%,0 . 125W,TC=TO 57668 RB14FXE30Kl 

A15A1R2290 321-0321-00 8030000 RES , FXD, FILM: 21 . 5K OHM, 1%,0 . 125W,TC=TO 07716 CEAD21501F 
A15A1R2291 311-1225-00 8010100 8029999 RES ,VAR,NONWW:TRMR , 1K OHM, O . SW  32997 3386F-T04-102 
Al5A1R2291 321-0310-00 8030000 RES , FXD, FILM: l6 .5K OHM, l%,0 . 125W,TC=TO 19701 5033ED16K50F 
Al5A1R2292 315-0132-00 8010100 8029999 RES , FXD,FILM : 1 . 3K OHM, 5%,0 . 25W 57668 NTR25J-E01K3 
A15A1R2292 321-0301-00 8030000 RES , FXD, FILM: 13 .3K OHM, 1%,0 . 125W,TC=TO 07716 CEAD13301F 
A15A1R2293 321-0245-00 8010100 8029999 RES , FXD,FILM :3 .48K OHM, l%,0 . 125W,TC=TO 19701 5033ED3K4BF 
A15A1R2293 321-0302-00 8030000 RES , FXD, FILM: l3 . 7K OHM, 1%,0 . 125W,TCzTO 07716 CEAD 13701F 

A15A1R2294 321-0255-00 8010100 8029999 RES , FXD, FILM: 4 .42K OHM, l% ,0 . 125W,TG-TO 19701 5033ED4K420F 
A15A1R2295 321-0241-00 8010100 8029999 RES , FXD, FILM :3 . 16K OHM, l%,0 . 125W,TC=TO 07716 CEAD31600F 
A15A1R2296 321-0251-00 8030000 RES , FXD, FI LM : 4 . 02K OHM, 1%,0 . 125W,TC•TO 19701 5033ED4K020F 
A15A1R2297 315-0152-00 8010100 8029999 RES , FXD,FILM: l . SK OHM, 5% , 0 . 25W 57668 NTR25J-E01K5 
A15A1R2297 321-0254-00 8030000 RES , FXD, FILM :4 .32K OHM, 1%,0 . 125W,TC=TO 07716 CEAD43200F 
A15A1R2298 315-0102-00 8010100 8029999 RES , FXD, FI LM : lK OHM. �Io .0 . 25W 57668 NTR25JE01KO 
A15A1R2298 315-0203-00 8030000 RES , FXD, FILM: 20K OHM, 5% , 0 . 25W 57668 NTR25J-E 20K 

A15A1R2299 315-0431-00 801010') 8029999 RES , FXD , FI LM :430 OHM, 5% ,0 .2SW 19701 5043CX430ROJ 
A15A1R3486 315-0241-00 8031801 RES , FXD, FILM : 240 OHM , 5% ,0 . 25W 19701 5043CX240ROJ 
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A15A1S2110 260-0723-00 8010100 8029999 SWITCH , SLIDE : DPDT , 0 . 5A, 125VAC 79727 GF126-0028 
A15A1TP2112 214-0579-00 8010100 8029999 TERM , TEST POI NT :BRS CD PL 80009 214-0579-00 
A15AlTP2113 214-0579-00 B010100 B029999 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2115 214-0579-00 B010100 B029999 TERM , TEST POINT: BRS CD PL 80009 214-0579-00 
A15AlTP2117 214-0579-00 B010100 B029999 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2119 214-0579-00 B010100 B029999 TERM, TEST POINT: BRS CD PL 80009 214-0579-00 

A15A1TP2129 214-0579-00 8010100 B029999 TERM , TEST POI NT : 8RS CD PL 80009 214-0579-00 
A15AlTP2131 214-0579-00 B010100 B029999 TERM, TEST POINT : 8RS CD PL 80009 214-0579-00 
A15A1TP2133 214-0579-00 B010100 8029999 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2135 214-0579-00 8010100 8029999 TERM , TEST POINT: BRS CD PL 80009 214-0579-00 
A15A1TP2154 214-0579-00 8010100 B029999 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2159 214-0579-00 B010100 B029999 TERM,TEST POINT : BRS CD PL 80009 214-0579-00 

A15AlTP2180 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2199 214-0579-00 B010100 B029999 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2209 214-0579-00 B010100 B029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2211 214-0579-00 8010100 B029999 TERM , TEST POINT: BRS CD PL 80009 214-0579-00 
A15AlTP2226 214-0579-00 B010100 B029999 TERM, T EST POINT : BRS CD PL 80009 214-0579-00 
A1 5A1TP2232 214-0579-00 B010100 B029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 

A15A1TP2250 214-0579-00 B010100 8029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15A1TP2251 214-0579-00 B010100 B029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2296 214-0579-00 B010100 B029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15AlTP2299 214-0579-00 B010100 B029999 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A15AlU2120 156-0043-03 MICROCKT , DGTL : TTL , QUAD 2 INP NOR GATE , SCRN 18324 N7402(NB OR FB) 
A15AlU2126 155-0021-01 MICROCKT , DGTL: SCAN OSC I LLATOR & LOGIC 80009 155-0021-01 

A15AlU2127 156-1172-01 B030000 B042099 MICROCKT, DGTL : DUC\L 4 BIT  BIN CNTR, SCRN 80009 156-1172-01 
A15AlU2127 156-1172-02 6042100 MICROCKT, DGTL : DUC\L 4-STAGE BIN CNTR, SCRN 80009 156-1172-D2 
A15AlU2155 156-0043-03 MICROCKT , DGTL : TTL , QUAD 2 INP NOR GATE , SCRN 18324 N7402( NB OR FB) 
A15AlU2157 1 56-0730-02 B030000 MICROCKT, DGTL : QUC\0 2-INP NOR BFR , SCRN 80009 156-073D-02 
A15AlU2159 155-0017-00 MICROCKT , DGTL : BCD DECIMAL 80009 155-0017-00 
A15AlU2162 1 56-0388-03 B030000 MICROCKT , DGTL: DUC\L D FLI P-FLOP, SCRN 01295 SN74LS74ANP3 

A15A1U2180 155-0015-01 MICROCKT, DGTL :ANALOG DATA SWITCH 80009 155-0015-D1 
A15A1U2185 155-0014-01 MICROCKT , DGTL:A-D CONVERTER 80009 155-0014-01 
A15A1U2186 156-1177-01 B030000 MICROCKT , DGTL : STET LINE PRIORITY ENCODER 01295 SN74LS147NP3 
A15AlU2190 155-0015-01 MICROCKT , DGTL:ANALOG DATA SWITCH 80009 155-0015-01 
A15A1U2202 156-1172-01 B030000 B042099 MICROCKT , DGTL : DUC\L 4 BIT BIN CNTR, SCRN 80009 156-1172-01 
A15A1U2202 156-11 72-02 B042100 MICROCKT , DGTL : DUC\L 4-STAGE BIN CNTR, SCRN 80009 156-1172-02 

A15AlU2203 160-2997-00 B030000 B042193 MICROCKT , DGTL : 4096 X 8 EPROM, PRGM 80009 1 60-2997-00 
A15AlU2203 160-2997-01 B042194 MICROCKT , DGTL :4096 X 8 PR()I, PRGM 80009 160-2997-01 
A15AlU2204 156-0865-02 B030000 MICROCKT , DGTL : OCTAL D FF W/CLEAR , SCRN 80009 156-0865-02 
A15AlU2210 156-1191-00 B030000 MICROCKT , LINEAR : B I FET, DUAL OPNL AMPL 01295 TL072CP 
A15A1U2232 155-0018-00 MICROCKT , DGTL:ZERO LOGIC 80009 155-0018-00 
A15A1U2244 155-0014-01 MICROCKT, DGTL :A-0 CONVERTER 80009 155-0014-01 

A15A1U2246 156-1177-01 B030000 MICROCKT , DGTL : STET LINE PRIORITY Et-COOER 01295 SN74LS147NP3 
A15A1U2250 156-0032-03 B010100 B029999 MICROCKT , DGTL: 4  BIT BINARY CDIJHER 01295 SN7493NP3 
A15AlU2251 1 56-0730-02 6030000 MICROCKT , DGTL: QUC\0 2-INP NOR BFR , SCRN 80009 1 56-0730-02 
A15AlU2257 156-1191-00 B030000 MICROCKT , LI NEAR : BI FET, DUAL OPNL AMPL 01295 TL072CP 
A15AlU2260 155-0019-00 B010100 B029999 MICROCKT , DGTL : DECIMAL POI NT & SPACE 80009 1 55-0019-00 
A15A1U2263 1 56-0140-02 B030000 MICROCKT , DGTL : HEX BUFFERS W/OC HV WT ,  18324 N7417( NB OR FB) 
A15AlU2264 156-0480-02 B030000 MICROCKT , DGTL : QUC\0 2-INP & GATE , SCRN , 80009 156-0480-02 
A15A1U2270 1 55-0023-00 B010100 B029999 MI CROCKT , DGTL : CHARACTER GENERA TOR, NLM 80009 155-0023-DO 
A15AlU2272 155-0024-00 B010100 B029999 M ICROCKT , DGTL:CHAR GEN SPCL SYMBOLS 80009 155-0024-0Q 
A15AlU2274 1 55-0025-00 B010100 B029999 HICROCKT, DGTL: CHAR GEN PREFIXES 80009 155-0025-QO 
A15A1U2276 155-0026-00 B010100 B029999 MICROCKT , DGTL : CHARACTER GENERATOR LETTERS 80009 155-0026-00 
A15A1U2276 156-1 191-00 B030000 MICROCKT , LI NEAR : B I FET, DUAL OPNL AMPL 01295 TL072CP 

A15AlU2278 155-0027-00 B010100 B029999 MICROCKT, DGTL : CHAR GEN SPECIAL ALPHA 80009 155-0027-00 
A15A1U2284 155-0020-00 B010100 B029999 MICROCKT , DGTL : CHANNEL SW OUTPUT ASSY 80009 155-0020-00 
A15A1VR2185 152-0405-00 B030000 SEMICOND DVC , DI :ZEN , SI , l5V , 5% , 1W , T0-41 12954 DZ841205A 
A15AlVR2186 1 52-0405-00 B030000 SEMICOND DVC , DI :ZEN , SI , 15V , 5% , 1W , TD-41 12954 DZ841205A 
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A15A1VR2187 1 52-0405-00 6030000 SEMICOND DVC , Dl : ZEN , Sl , 1 5V , 5% , 1W , TQ-41 12954 DZ841205A 
A1 5A1VR2262 152-0405-00 6010100 6029999 SEMICOND DVC , Dl : ZEN , SI , 15V , 5% , 1W,TQ-41 12954 DZ841205A 
A15A1VR2263 1 52-0405-00 6010100 6029999 SEMICOND DVC , D l : ZEN , Sl , l5V , 5% , 1W,T0-41 12954 DZ841205A 
Al5A1VR2264 1 52-0405-00 6010100 8029999 SEMICOND DVC , Dl : ZEN , S! , 15V , 5% , 1W,TQ-41 12954 DZ841205A 
A15A1W2127 195-2256-00 8042482 LEAD, ELECTRICAL : 26 AWG , 1 . 5L , O-N 80009 195-2256-00 
A16 670-4769-20 CIRCUIT 60 ASSY : VERTICAL CHANNEL SWITCH 80009 670-4769-20 

A16C505 281-0811-00 CAP, FXD, CER DI : 10PF, lO'Io, lOOV 04222 MA101A100KAA 
A16C508 281-0775-00 CAP , FXD , CER Dl : O. l UF , 20% , 50V 04222 HA205E104MAA 
A16C512 285-0650-00 CAP , FXD, PLAST I C : 0 . 027UF, 5%, 100V 56289 192P27352M447 
A16C515 285-0643-00 CAP, FXD, PLASTIC : 0 . 0047UF, Sio , 1 00V 56289 192P47252R468 
A16C520 283-0666-00 CAP , FXD , MICA Dl :890PF. �h. 100V 00853 0151F891GO 
A16C525 283-0649-00 CAP , FXO,MICA Dl : 105PF, 1%, 500V 00853 0155Fl050FO 

A16C531 285-0598-00 CAP , FXO, PLASTIC : 0 . 01UF, S%, 100V 19396 OU490B103J 
A16C538 281-0204-00 CAP, VAR, PLASTIC:2-22PF , 100V 19701 2807C00222t4J02 
A16C539 281-0775-00 CAP , FXD,CER Dl : 0 . 1UF, 20'1o , SOV 04222 MA205El 04MAA 
Al6C582 290-0745-00 CAP , FXD, ELCTLT : 22UF ,+50-20'!., 25WVDC 54473 ECE-A25V22L 
A16C583 290-0745-00 CAP , FXD, ELCTLT : 22UF, +50-20'!., 25WVDC 54473 ECE-A25V22L 
A16C584 290-0745-00 CAP , FXD, ELCTLT : 22UF,+50-20%, 25WVDC 54473 ECE-A25V22L 

A16C605 281-0811-00 CAP, FXD, CER DI : 10PF , 10% , 100V 04222 MA101A100KAA 
A16C608 281-0775-00 CAP , FXD , CER Dl : 0 . 1UF, 20'1o, 50V 04222 HA205El04MAA 
A16C612 285-0650-00 CAP, FXO, PLAST I C : 0 . 027UF , 5% , 1 00V 56289 192P27352M447 
A16C615 285-0643-00 CAP, FXD, PLAST IC : 0 . 0047UF, S%, 100V 56289 192P47252R468 
A16C620 283-0666-00 CAP, FXO, MICA Dl : 890PF,2%, 100V 00853 D151F891GO 
Al6C625 283-0649-00 CAP, FXD, MICA Dl : 105PF, 1% , 500V 00853 D155Fl050FO 

A16C631 285-0598-00 CAP , FXD, PLASTIC : 0 . 01UF , 5% , 1 00V 19396 DU490B103J 
A16C638 281-0204-00 CAP, VAR, PLASTIC : 2-22PF , 100V 19701 2807C00222MJ02 
A16C639 281-0775-00 CAP, FXD, CER DI : 0 . 1UF , 20'1o, SOV 04222 HA205El04Wv\ 
A16C675 281-0775-00 CAP , FXD , CER DI : 0 . 1UF, 20'h , 50V 04222 HA205E1 04Wv\ 
A16C681 281-0788-00 CAP, FXD,CER Dl : 470PF , 1 0'1o, 100V 04222 SA102C471KAA 
A16C695 290-0746-00 CAP, FXD , ELCTLT : 47UF,+50-20%, 16V 54473 ECE-A6V47L 

A16CR552 152-0141-02 SEMICOND DVC , Dl : SW , S l , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A16CR651 152-0141-02 SEMICOND DVC , Dl : SW , S l ,30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A16CR654 152-0141-02 SEMICOND DVC , DI : SW , SI , 30V , 1 50MA ,30V, D0-35 03508 DA2527 ( 1N4152) 
A16L582 108-0538-00 COI L . RF: FIXED , 2 . 7UH 76493 .M-1#87059 
A16L583 108-0538-00 COI L . RF: FIXED , 2 . 7UH 76493 JW87059 
A16L584 108-0538-00 COI L . RF: FIXED , 2 . 7UH 76493 .M-1#87059 

A16P680 131-0608-00 TERMI NAL , PI N : 0 . 365 L X 0 . 025 BRZ GLD PL 22526 48283-036 
( QLM\NTITY OF 7 )  

A16Q542 151-0302-00 TRANSI STOR: NPN , Sl , T0-18 04713 ST899 
A16Q548 151-0302-00 TRANSI STOR : NPN , Sl , T0-18 04713 ST899 
A1 6Q556 1 51-0302-00 TRANSISTOR : NPN , Sl , T0-18 04713 ST899 
A1 6Q558 151-0302-00 TRANSI STOR : NPN , S l , T0-18 04713 ST899 
A16Q642 151-0302-00 TRANSI STOR : NPN , Sl , T0-18 04713 ST899 

A1 6Q648 151-0302-00 TRANSI STOR : NPN , Sl , T0-18 04713 ST899 
A16Q656 151-0302-00 TRANSI STOR: NPN , S l , T0-18 04713 ST899 
A16Q658 151-0302-00 TRANSI STOR: NPN , S I , T0-18 04713 ST899 
A16Q672 151-0301-00 TRANSI STOR: PNP, SJ , T0-18 80009 151-0301-00 
A16Q676 151-0134-00 TRANSI STOR : PNP , Sl , T0-39 04713 SM3195 
A1 6Q682 151-0301-00 TRANSI STOR : PNP , Sl , T0-18 80009 151-0301-00 

A16R501 321-0289-00 RES , FXD, FJ LM : 10 . 0K OHM . l% , 0 . 125W, TC:TO 19701 5033ED10KOF 
A16R502 321-0289-00 RES, FXD , FJ LM: 10 . 0K OHM , 1% , 0 . 125W, TC:TO 19701 5033ED10KOF 
A1 6R504 321-0335-00 RES , FXD , F I LM:30 . 1K OHM , 1% , 0 . 125W , TC:TO 57668 RB14FXE30Kl 
A1 6R505 321-0335-00 RES , FXD , FI LM : 30 . 1K OHM , 1% , 0 . 125W , TC:TO 57668 R814FXE30Kl 
A16R511 321-0414-00 RES, FXD , F I LM: 200K OHM, 1% , 0 . 125W,TC=TO 07716 CEAD20002F 
A16R512 311-1214-00 RES , VAR , NO� : TRMR , 200K OHM , O . SW  32997 3386F-T04-204 

A16R513 321-0318-00 RES , FXD, FI LM : 2 0 . 0K OHM , 1% , 0 . 125W ,TC:TO 19701 5033ED20KOOF 
A16R514 321-0385-00 RES , FXD , F I LM: 100K OHM. 1%, 0. 125W,TC=TO 19701 5033ED100KOF 
A16R515 311-1235-00 RES , VAR , NONWW : 1 00K OHM , O . SW  32997 3386F-T04-104 
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Cmpa!ent No. 

A16R516 
A16R519 
A16R520 
A16R521 
A16R524 
A16R525 

A16R526 
A16R529 
A16R530 
A16R531 
A16R532 
A16R535 

A16R536 
A16R537 
Al6R538 
A16R542 
A16R543 
A16R547 

A16R548 
A16R549 
A16R550 
A16RS52 
A16R555 
A16R556 

A16R557 
A16R558 
A1 6R559 
A16R601 
A1 6R602 
A16R604 

A16R605 
A16R611 
A16R612 
A16R613 
A16R614 
A16R615 

A16R616 
A16R619 
A16R620 
A16R621 
A16R624 
A16R625 

A16R626 
A16R629 
A16R630 
A16R631 
A16R632 
A16R638 

A16R642 
A16R643 
A16R646 
A16R647 
A16R648 
A16R649 

A16R650 
A16R651 
A16R652 
A16R653 

REV WIY 1989 

Tektrooix Serial/Assembly No. 
Part No. Effective Dscont 

321-0309-00 
321-0385-00 
311-1232-00 
321 -0281-00 
321 -0357-00 
31 1-1230-00 

321-0314-00 
321-0326-00 
311-1230-00 
321-0450-00 
321-0450-00 
311-1235-00 

315-0104-00 
315-0244-00 
321-0326-00 
323-0168-00 
321-0065-00 
321-0084-00 

323-0168-00 
321 -0010-00 
323-0136-00 
315-0512-00 
315-0102-00 
321-0126-00 

321-0237-00 
321-0126-00 
317-0103-00 
321-0289-00 
321-0289-00 
321-0335-00 

321-0335-00 
321-0414-00 
311-1214-00 
315-0203-00 
321-0385-00 
311-1235-00 

321-0309-00 
321-0385-00 
311-1232-00 
321-0281-00 
321-0357-00 
31 1-1230-00 

321-0314-00 
321-0326-00 
3 1 1-1230-00 
321-0450-00 
321-0450-00 
321-0326-00 

323-0168-00 
321-0065-00 
321-0080-00 
321-0084-00 
323-0168-00 
321-0010-00 

323-0136-00 
315-0471-00 
315-0153-00 
315-0472-00 

Replaceable Electri cal Parts - 7904A 

Mfr. 
Name & Description core Mfr. Part No. 

RES, FXD, FI LM : 1 6 . 2K OHM , 1% , 0 . 1 25W, TC=TO 19701 5033ED16K20F 
RES , FXD , FILM: 100K OHM, 1%, 0. 125W,TC=TO 19701 5033ED100KOF 
RES , VAR , NONWW: TRMR , 50K OHM, O . SW  32997 3386F-T04-503 
RES , FXD , FILM : 8 . 25K OHM , 1% , 0 . 125W , TC=TO 19701 5043ED8K250F 
RES, FXD , FI LM : 51 . 1K OHM , 1% , 0 . 125W, TC=TO 07716 CEAD51 101F 
RES , VAR, NONW: TRMR , 20K OHM, O. SW  32997 3386F-T04-203 

RES , FXD , FI LM: 18.2K OHM , 1% , 0 . 125W , TC=TO 19701 5043ED18K20F 
RES, FXD , FI LM : 24 .3K OHM , 1% , 0 . 125W , TC=TO 19701 5043ED24K30F 
RES, VAR, NONWW:TRMR, 20K OHM, O . SW  32997 3386F-T04-203 
RES, FXD, FI LM : 475K OHM, 1% , 0 . 125W,TC=TO 19701 5043ED475KOF 
RES , FXD, FI LM : 475K OHM, 1% , 0. 125W,TC=TO 19701 5043ED475KOF 
RES , VAR, NONWW: 100K OHM , O . SW  32997 3386F-T04-104 

RES, FXD , FI LM: 100K OHM, 5% , 0. 25W 57668 NTR25J-E100K 
RES, FXD , FI LM : 240K OHM, 5%, 0.25W 19701 5043CX240KOJ 
RES , FXD , FI LM : 24 .3K OHM , 1% , 0 . 125W , TC=TO 19701 5043ED24K30F 
RES . FXD. FI LM : 549 OHM, 1% , 0 . 5W, TC=TO 19701 5053RD549ROF 
RES , FXD, FI LM : 46 . 4  OHM, 1% , 0. 125W,TC=TO 57668 RB14FXE 46E4 
RES , FXD, FILM: 73 .2 OHM, 1% , 0 . 125W , TC=TO 91637 CMF5511f:I373R20F 

RES, FXD , FI LM: 549 OHM , 1% , 0 . 5W, TC=TO 19701 5053RD549ROF 
RES , FXD, FILM: 12.4 OHM, 1% , 0 . 125W,TC=TO 57668 RB14FXE 12E4 
RES , FXO, FI LM: 255 OHM, 1%, 0 . 5W , TC=TO 24546 NA6502550F 
RES , FXD, FILM: 5 . 1K OHM, 5% , 0 . 25W 57668 NTR25J-E05Kl 
RES , FXD , F I LM : 1K OHM , S%, 0 . 25W 57668 NTR25JE01KO 
RES , FXD , FI LM: 200 OHM , 1% , 0 . 125W,TC=TO 19701 5033ED20�0F 

RES , FXD, F I LM : 2 . 87K OHM , 1% , 0 . 125W , TC=TO 07716 CEAD 28700F 
RES , FXD , FI LM: 200 OHM , 1% , 0 . 125W, TC=TO 19701 5033ED2�F 
RES, FXD, CMPSN : 10K OHM, S% , 0125W 01121 881035 
RES , FXD. FILM : 1 0. 0K OHM, 1% , 0 . 125W,TC=TO 19701 5033ED10KOF 
RES , FXD, F I LM: 1 0 . 0K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED10KDF 
RES , FXD , FI LM: 30 . 1K OHM , 1% , 0 . 125W, TC=TO 57668 RB14FXE30Kl 

RES, FXO, FI LM : 30 . 1 K  OHM, 1%,0. 125W,TC=TO 57668 RB14FXE30Kl 
RES , FXD , F I LM: 200K OHM, 1% , 0 . 125W , TC=TO 07716 CEA020002F 
RES, VAR, NON\oM:TRMR, 200K Otf.l , O . SW  32997 3386F-T04-204 
RES, FXD , FI LM: 20K OHM , 5%, 0 . 25W 57668 NTR25J-E 20K 
RES , FXD . FILM : 1 00K OHM, 1% , 0 . 12SW,TC=TO 19701 5033ED100KOF 
RES , VAR, NONW: 100K Otf.l , O . SW  32997 3386F-l04-104 

RES , FXD , FILM: 16 . 2K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED16K20F 
RES , FXD, FI LM: 100K OHM, l% , 0 . 125W , TC=TO 19701 5033ED100KOF 
RES, VAR, NONWW : TRMR , 50K OHM, O . SW  32997 3386F-T04-503 
RES , FXO, FILM :8. 25K OHM, 1%, 0 . 125W,TC=TO 19701 5043ED8K250F 
RES , FXD. F I LM : 51 . 1K OHM , 1% , 0 . 125W , TC=TO 07716 CEAD51 101F 
RES , VAR, NON\oM: TRMR , 20K 01-f-1, 0.  5W 32997 3386F-T04-203 

RES , FXD, FILM: 18.2K OHM, 1%, 0 . 125W, TC=TO 19701 5043ED18K20F 
RES , FXD. FI LM : 24 .3K Otf.1, 1% , 0 . 125W ,TC=TO 19701 5043ED24K30F 
RES , VAR, NONWW:TRMR , 20K OHM, O . SW  32997 3386F-T04-203 
RES , FXD, FILM : 475K OHM, 1% , 0 . 125W,TC=TO 19701 5043ED475KOF 
RES , FXD , F I LM : 475K OHM, 1% , 0 . 125W,TC=TO 19701 5043ED475KOF 
RES , FXO , FI LM : 24 .3K OHM , 1% , 0 . 125W,TC=TO 19701 5043ED24K30F 

RES , FXD, FILM : 549 OHM , 1% , 0 . 5W , TC=TO 19701 5053R0549ROF 
RES , FXD. FI LM : 46.4 OHM, 1% , 0. 125W , TC=TO 57668 RB14FXE 46E4 
RES , FXD, FI LM : 66 . 5  OHM , 1%, 0. 125W,TC=TO 91637 CMF55116G66R50F 
RES , FXD, FILM : 73 . 2  OHM , 1% , 0. 125W, TC=TO 91637 CMF551 16G73R20F 
RES , FXO, FI LM : 549 Otf.1 , 1%, 0 . 5W , TC=TO 19701 5053RD549ROF 
RES , FXD, FI LM: 1 2 . 4  OHM, 1% , 0. 125W,TC=TO 57668 RB14FXE 12E4 

RES , FXD, FILM:255 OHM , 1% , 0 . 5W , TCcTO 24546 NA6502550F 
RES , FXD. F I LM:470 OHM , 5% , 0 . 25W 57668 NTR25J-E470E 
RES , FXD , F I LM : 15K OHM, 5% , 0 . 25W 19701 5043CX15KOOJ 
RES , FXD, FILM : 4 . 7K OHM , 5% , 0 . 25W 57668 NTR25J-E04K7 
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Repl aceabl e  El ectrical Parts - 7904A 

Tektronix Serial/Assembly No. Mfr. 
Callxrlent No. Part No. Effective Dscont Name & Descri�tion com Mfr. Part No. 

A16R654 315-0512-00 RES , FXD , FI LM : 5 . 1K OHM, 5% , 0 . 25W 57668 NTR2!:iH05K1 
A16R655 315-0102-00 RES , FXD, FILM : 1K OHM , 5% , 0 . 25W 57668 NTR25JE01KO 
A16R656 321-0126-00 RES, FXD, FI LM : 200 OHM , 1% , 0 . 125W, TC=TO 19701 5033ED200ROF 
A16R657 321-0237-00 RES , FXD, FJLM: 2 .87K OHM , 1% , 0 . 125W, TC=TO 07716 CEAD 28700F 
A16R658 321-0126-00 RES , FXD, FILM : 200 OHM , l% , 0 . 125W, TC=TO 19701 5033ED200ROF 
A16R659 31 7-0103-00 RES , FXD,CMPSN: !OK OHM, 5% , 0125W 01121 BB1035 

A16R671 321 -0246-00 RES , FXD , FILM : 3 . 57K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED3K570F 
A16R672 321-0309-00 RES , FXD, F I LM : 1 6 . 2K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED16K20F 
A16R675 315-0272-00 RES , FXD, FILM: 2 . 7K OHM, 5% , 0 . 25W 57668 NTR25J-E02K7 
A1 6R680 321-0277-03 RES , FXD , F J LM: 7 . 50K OHM , 0 . 25%, 0. 125W,TC=T2 01121 ORDER BY DESCR 
A16R681 321-0277-03 RES , FXD, FI LM: 7 . 50K OHM, 0 . 25% , 0 . 125W, TC=T2 01121 ORDER BY DESCR 
A16R682 315-0471-00 RES , FXD, FI LM:470 OHM , 5% , 0 . 25W 57668 NTR25J-E470E 

A16R683 315-0102-00 RES , FXD, FI LM: 1K OHM , S/. , 0 . 25W 57668 NTR25JE01KO 
A16R684 307-0053-00 RES , FXD,CMPSN: 3 . 3  OHM, 5% , 0 . 5W 01121 EB33G5 
A16R690 321-0279-00 RES , FXD , F I LM: 7 . 87K OHM, 1% , 0 . 125W, TC=TO 07716 CEAD78700F 
A16R691 321-0322-00 RES , FXD, FILM: 22 . 1K OHM, 0 . 1% , 0. 125W,TC=TO 19701 5033ED22KlOF 
A1 6R694 315-0562-00 RES , FXD, FI LM: 5 . 6K OHM , 5% , 0 . 25W 57668 NTR25J-E05K6 
A16TP500 214-0579-00 TERM , T EST POI NT : BRS CD PL 80009 214-0579-00 

A16TP508 214-0579-00 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 
A16TP538 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A16TP552 214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A16TP555 214-0579-00 TERM, TEST POINT: BRS CD PL 80009 214-0579-00 
A16TP582 2 14-0579-00 TEI�UEST POINT : BRS CD PL 80009 214-0579-00 
A16TP583 214-0579-00 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 

A16TP584 214-0579-00 TERM , TEST POINT : BRS CD PL 80009 214-0579-00 
A16TP600 2 14-0579-00 TEf�ol.TEST POINT: BRS CD PL 80009 214-0579-00 
A16TP608 214-0579-00 TERM ,TEST POINT :BRS CD PL 80009 214-0579-00 
A16TP648 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A16TP657 214-0579-00 TERM , T EST PO I NT : BRS CD PL 80009 214-0579-00 
A16TP682 214-0579-00 TERM , T EST POINT: BRS CD PL 80009 214-0579-00 

A16TP684 214-0579-00 TERM ,TEST POINT: BRS CD PL 80009 214-0579-DO 
A16TP694 214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
A16U508 156-1149-00 M ICROCKT , UNEAR: OPERATIONAL AMP, JFET I NPUT 27014 LF351N/GLEA134 
A16U538 156-1149-00 M ICROCKT , LI NEAR : OPERATI ONAL AMP , JFET I NPUT 27014 LF351N/GLEA134 
A16U608 156-1 149-00 MICROCKT , UNEAR :OPERATI ONAL AMP , JFET I NPUT 27014 LF351N/GLEA134 
A16U638 156-1149-00 M ICROCKT , L INEAR : OPERATI ONAL AMP , JFET I NPUT 27014 LF351N/GLEA134 

A16U668 155-0173-00 MICROCKT , L INEAR: VERTICAL CHANNEL SWITCH 80009 1 55-0173-00 
A16U682 156-0067-00 MICROCKT , LI NEAR : B I POLAR, OPNL AMPL 04713 MC1741CP1 
A16U694 156-0067-00 MICROCKT , LI NEAR : B I POLAR , OPNL AMPL 04713 t-C1741CP1 
A17 670-1633-00 CIRCUIT BD ASSY :X+Y DELAY COMPENSATION 80009 67D-1633-00 

(OPTION 02 ONLY ) 
A17C803 283-0603-00 CAP , FXD,MICA D I : 113PF , 2%, 300V 00853 D155Fl130GO 
A17C804 281-01 18-00 CAP, VAR, MICA D I : 8-90PF , 175V 52769 GSM231 

A17C806 283-0677-00 CAP, FXD, MI CA D I :82PF , 1% , SOOV 00853 D155E820FO 
A17C807 283-0668-00 CAP , FXD, MICA D I : 184PF, 1% , 100V 00853 D155F1840FO 
A17C808 283-0668-00 CAP, FXD, MICA D I : 184PF , 1% , 100V 00853 D155F1840FO 
A17C809 283-0677-00 CAP, FXD, MICA D I : 82PF , 1% , 500V 00853 Dl55E820FO 
A17C813 283-0603-00 CAP, FXD, MICA D I : 1 13PF , 2'/., 300V 00853 Dl55F1130GO 
A17C814 281-01 18-00 CAP ,VAR , MICA D I : 8-90PF , 175V 52769 GSM231 

A17C816 283-0677-00 CAP , FXD , MICA D I : 82PF , 1%, 500V 00853 D155E820FO 
A17C817 283-0668-00 CAP, FXD, MICA D I : 184PF, 1%, 100V 00853 D155F1840FO 
A17C818 283-0668-00 CAP , FXD , MICA D I : 184PF, 1%, 100V 00853 D155F1840FO 
Al7C819 283-0677-00 CAP, FXD, MICA DI : 82PF , 1% , SOOV 00853 D155E820FO 
Al7CR801 152-0141-02 SEMICOND DVC , D I : SW , S I , 30V , 1SOMA,30V, DD-35 03508 DA2527 ( 1N4152) 
A17CR811 152-0141-02 SEMICOND DVC , D I : SW , S I , 30V , 150MA,30V, DD-35 03508 DA2527 ( 1N4152) 

A17K802 148-0034-00 RELAY ,ARMATURE : DPDT , 15VDC , 600 OHM 80009 148-0034-00 
A17K805 148-0034-00 RELAY ,ARMATURE: DPDT , 15VDC , 600 OHM 80009 148-0034-00 
A17K812 148-0034-00 RELAY ,ARMATURE : DPDT , 15VDC , 600 OHM 80009 148-0034-00 
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Tektronix Serial/Assembly No.  Mfr. 
Caroonent No. Part No. Effect he Dscont Name & Descri�tion Code Mfr. Part No. 

A17K815 148-0034-00 RELAY , ARMATURE: DPDT , l5VDC , 600 OHM 80009 148-0034-00 
Al7L802 108-0719-00 COI L , RF : F IXED, 805NH TK1345 108-0719-00 
Al7L805 108-0719-00 COI L , RF: FIXED, 805NH TK1345 108-0719-00 
A1 7L806 108-0718-00 COI L , RF: FIXED , 1 . 75UH TK1345 108-0718-00 
A17L807 108-0719-00 COIL, RF: FIXED, 805NH TK1345 108-0719-00 
A17L808 108-0719-00 COI L , RF: FIXED, 805NH TK1345 108-0719-00 

Al7L809 108-0718-00 COI L , RF: FIXED , 1 . 75UH TK1345 108-0718-00 
A17L812 108-0719-00 COI L , RF: FIXED , 805NH TK1345 108-07 19-00 
A17L815 108-0719-00 COI L , RF : FIXED , 805NH TK1345 108-0719-QO 
A17L816 108-0718-00 COl L , RF: FlXED , 1 .75UH TK1345 108-0718-00 
A17L817 108-0719-00 COI L , RF: FIXED, 805NH TK1345 108-0719-00 
A17L818 1 08-0719-00 COI L , RF: FIXED, 805NH TK1345 108-07 19-00 

A17L819 1 08-0718-00 COI L , RF: FIXED. 1 . 75UH TK1345 1 08-0718-00 
A17R802 321-0068-00 RES , FXD, FI LM : 49 .9 OHM, 0 . 5%, 0 . 125W, TC=TO 91637 CMF551 16G49R90F 
A17R805 321-0068-00 RES, FXD, FI LM : 49 .9 OHM, 0 . 5%, 0 . 125W, TC=TO 91637 CMF551 16G49R90F 
A17R812 321-0068-00 RES , FXD, FI LM : 49 . 9  OHM, 0 . 5% , 0 . 125W, TC=TO 91637 CMF55116G49R90F 
A17R815 321-0068-00 RES , FXD, FI LM : 49 .9 OHM, 0 . 5%, 0 . 125W , TC:TO 91637 CMF55116G49R90F 
Al7S801 260-0723-00 SWITCH , SLIDE: DPDT , 0 . 5A, l25VAC 79727 GF126-0028 

A17S811 260-0723-00 SWITCH, S L I DE: DPDT , 0 . 5A, l25VAC 79727 GF126-0028 
AlB 670-7922-00 CIRCUIT BD ASSY : VERT AMP 80009 670-7922-00 

( PART OF 672-1 176-00) 
A18Cl00 281-0775-00 CAP , FXD, CER DI : O . lUF, 2�/. . 50V 04222 MA205El 04MAA 
A18Cl20 285-0683-00 CAP , FXD, PLAST I C : 0 . 022UF, 5%, 100V 19396 223J01PT485 
A18Cl30 285-0686-00 CAP , FXD. PLAST I C : 0 . 068UF, l�lo . 1 00V 19396 683K01PT605 
A18C145 283-0178-00 CAP , FXD, CER Dl : O . l UF , 2�/.. 100V 05397 C33DC104ZlU1CA 

A18C200 281-0158-00 CAP, VAR, CER D l : 7-45PF, 100WVDC SUBMIN CER 59660 518-006 G 7-45 
A18C201 281-0775-00 CAP, FXD, CER D l : O. l UF , 20%, 50V 04222 MA205E104MAA 
A18C202 283-0315-00 CAP, FXD, CER D l : 470PF, l0%, 100V 04222 1 0051A471KA2065 
A18C203 283-0314-00 CAP , FXD,CER OI : 100PF , 1�/.. 100V 04222 08051Al01KA2075 
Al8C204 283-0407-00 CAP, FXD, CER DI : 27PF , 5% , 50V 04222 ULA105A270J8 
Al8C215 281-0151-00 CAP, VAR, CER Ol : l-3PF, lOOV 51406 DVJ5126 

Al8C220 283-0315-00 CAP, FXD, CER D I : 470PF, l0%, 100V 04222 1 0051A471KA2065 
A18C221 283-0314-00 CAP, FXO, CER D l : lOOPF , 10%, 100V 04222 08051Al 0 1KA2075 
A18C223 283-0407-00 CAP, FXD, CER DI : 27PF . �/. , 50V 04222 ULA105A270J8 
Al8C240 29D-0776-00 CAP, FXD, ELCTLT : 22UF , +50-20 %, 10V 55680 ULA1A220TAA 
A18C241 285-0643-00 CAP, FXD, PLAST I C : 0 . 0047UF, S% , 100V 56289 192P47252R468 
Al8C245 29D-0745-00 CAP . FXD, ELCTLT : 22UF , +50-20%, 25WVDC 54473 ECE -A25V22L 

A18C246 290-0745-00 CAP, FXD, ELCTLT : 22UF , +50-20%, 25WVDC 54473 ECE-A25V22L 
A18C333 283-0649-00 CAP , FXD, MICA DI : 105PF, l%, 500V 00853 D155Fl050FO 
Al8C334 281-0810-00 CAP, FXD, CER DI : 5 . 6PF,+/-0 . 5PF, 100V 04222 MA101A5R6DAA 
A18C340 283-0666-00 CAP. FXD, MICA D I : 890PF . �Io. lOOV 00853 Dl51F891GO 
A18C341 281-0775-00 CAP, FXD,CER D I : 0 . 1UF,2�/. . 50V 04222 MA205E104MAA 
Al8C400 283-0256-00 CAP, FXD,CER DI : l30PF , 5%, 100V 51642 200100Nl500131J 

A18C401 281-0158-00 CAP, VAR, CER D l : 7-45PF, 100trNDC SUBMIN CER 59660 518-006 G 7-45 
A18C530 281-0775-00 CAP , FXD, CER D l : O . lUF, 2�/.. 50V 04222 MA205E104MAA 
Al8C605 290-0782-00 CAP , FXD, ELCTLT : 4 . 7UF,+75-2�/. .35VDC 55680 ULB1V4R7TAAANA 
A18C630 281-0771-00 CAP, FXD, CER DI : 2200PF, 20%, 200V 04222 SA106E222MAA 
Al8C640 281-0814-00 CAP, FXD, CER 01 : 100 PF, l0%, 100V 04222 MA101Al01KAA 
Al8C700 281-0775-00 CAP , FXD, CER D I : O . lUF , 20% , 50V 04222 MA205E104MAA 

Al8C712 281-0773-00 CAP, FXD, CER Dl : O . OlUF, 10%, 100V 04222 MA201Cl03KAA 
A18C742 281-0812-00 CAP , FXD, CER D I : lOOOPF, l 0% , 1 00V 04222 MA101C102KAA 
A18CR333 152-0322-00 SEMICOND DVC , D I : SCHOTTKY , Sl , 15V , 1 . 2PF, D0-35 50434 5082-2672 
A18CR334 152-0322-00 SEMICOND DVC , DI : SCHOTTKY , S I , 15V , 1 . 2PF, D0-35 50434 5082-2672 
A18CR544 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , l50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
Al8CR641 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 

Al8J9 131-2020-00 CONTACT, ELEC: DUAL , TOP, BERYLLIUM COPPER 80009 131-2020-00 
Al8J10 131-2022-00 CONTACT, ELEC: DUAL , BOTTOM , CU BE 80009 131-2022-00 
Al8Jll 131-1003-00 CONN . RCPT , ELEC : CKT  80 MT , 3  PRONG 80009 131-1003-00 
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Repl aceabl e Electrical Parts - 7904A 

Camc.nent No. 

A18J26 
A18J43 
A18Ll00 
A18L135 
A18L140 
A18L141 

A18L200 
A18L201 
A18L220 
A18L221 
A18LR530 
A18P80 

A18P190 

A18P207 

A18Q303 
A18Q400 
A18Q430 
A18Q431 

A18Q435 
A18Q530 
A18Q540 
A18Q541 
A18Q630 
A18Q631 

A18Q720 
A18Q722 
A18Q740 
A18R130 
A18Rl31 
A18Rl32 

Al8R201 
A18R205 
A18R206 
A18R207 
A18R208 
A18R209 

A18R210 
A18R21 1 
A18R212 
A18R213 
A18R214 
A18R215 

A18R220 
A18R221 
A18R222 
A18R223 
A18R230 
A18R231 

A18R232 
A18R233 
A18R234 
A18R235 
A18R236 
Al8R237 

A18R238 

7-34 

Tektroni x  Serial/Assembly No. 
Part No. Effective Dscont 

131-1003-00 
131-1003-00 
1 14-0220-00 
108-0538-00 
108-0538-00 
108-0538-00 

108-0733-00 
108-0311-00 
108-0733-00 
108-0311-00 
108-0543-00 
131-0608-00 

131-0608-00 

131-0608-00 

151-0302-00 
151-0302-00 
151-0192-00 
151-0192-00 

1 51-0216-00 
151-0216-00 
151-0301-00 
151-0302-00 
1 51-0221-00 
151-0367-00 

151-0390-00 
151-0126-00 
151-1021-00 
311-1230-00 
311-1214-00 
31 1-1214-00 

315-0101-00 
322-0133-00 
321-0331-00 
321-0171-00 
317-0047-00 
317-0100-00 

317-0150-00 
311-1757-00 
321-0172-00 
321-0179-00 
315-0181-00 
311 -0978-00 

321-0171-00 
31 7-0047-00 
3 17-0100-00 
317-0150-00 
321-0365-00 
321-0361-00 

321-0402-00 
321-0435-00 
321-0357-00 
321 -0357-00 
321 -0357-00 
311-1214-00 

311-1214-00 

Hanl! & Descrii!J;ion 

CONN , RCPT , ELEC : CKT BD MT ,3 PRONG 
CONN , RCPT , ELEC: CKT BD MT ,3 PRONG 
COI L , RF : VARIABLE , 1 -3UH 
COI L , RF: FIXED . 2 . 7UH 
COI L , RF : FIXED , 2 . 7UH 
COI L , RF : FIXED , 2 . 7UH 

COI L , RF: FIXED , 1 17NH 
CO! L , RF: FIXED , 1SONH 
COI L , RF: FIXED , 1 17NH 
COI L , RF: FIXED , lSONH 
COI L , RF: FIXED . 1 . 1UH 
TERMINAL , PI N : 0 . 365 L X 0 . 025 BRZ GLD PL 
(Q!Jt\NTITY OF 4) 

TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 
( Q!Jt\NTITY OF 2) 
TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 
( QUO.NT lTY OF 7 )  
TRANS I STOR : NPN , SI , T0-18 
TRANSI STOR : NPN , Sl , T0-18 
TRANSI STOR : NPN , SI , T0-92 
TRANSI STOR : NPN , SI , T0-92 

TRANSI STOR : PNP , SI , T0-92 
TRANSI STOR : PNP , SI , T0-92 
TRANSI STOR : PNP , Sl , T0-18 
TRANSI STOR : NPN , SI , T0-18 
TRANSI STOR : PN P , S I , T0-92 
TRANSI STOR : NPN , S I , T0-92 

TRANSI STOR : DARLINGTON , NPN , S I  
TRANSISTOR : NPN , SI , T0-18 
TRANSI STOR : FET , N-CHAN , S I , T0-18 
RES , VAR, NONWW: TRMR , 20K OHM, 0 . 5W  
RES , VAR, NONWW: TRMR , 200K OHM , O . SW 
RES , VAR, NONWW: TRMR , 200K OHM , O . SW 

RES, FXD, FILM : lOO OHM , 5% , 0 . 25W 
RES, FXD, FI LM : 237 OHM , l%, 0 . 25W , TC=TO 
RES, FXD, FILM : 27 . 4K OHM , 1% , 0 . 125W, TC=TO 
RES , FXD, FI LM: 590 OHM , 1% , 0 . 125W, TC=TO 
RES, FXD, CMPSN : 4 . 7  OHM, S/. , 0 . 125W 
RES, FXD , CMPSN : 10 OHM , 5% , 0 . 12 5W  

RES , FXD , CMPSN : 15 OHM , 5% , 0 . 125W 
RES , VAR, NONWW : 2 . 5K OHM 1�/. • .  SW L I N ,CERMET 
RES , FXD , FI LM: 604 OHM , 1% , 0 . 125W, TC=TO 
RES, FXD, FILM : 71 5  OHM , 1% , 0 . 125W, TC=TO 
RES , FXD, FILM : 180 OHM , 5% , 0 . 2SW 
RES , VAR, NONWW: TRMR, 250 OHM, O . SW  

RES , FXD, FI LM : S90 OHM , 1% , 0 . 125W, TC=TO 
RES, FXD, CMPSN : 4 . 7  OHM, 5%, 0. 125W 
RES, FXD, CMPSN : lO OHM , 5% , 0 . 125W 
RES, FXD, CMPSN : 15 OHM , 5% , 0 . 12SW 
RES , FXD, FI LM : 61 .9K OHM , 1% , 0 . 125W , TC=TO 
RES , FXD, FI LM : 56 . 2K OHM , 1% , 0 . 1 25W , TC=TO 

RES , FXD , F I LM : 1SOK OHM, 1% , 0 . 125W , TC=TO 
RES, FXD, FILM: 332K OHM , 1% , 0 . 125W , TC=TO 
RES , FXD, FILM : 51 . 1K OHM , 1% , 0 . 125W, TC=TO 
RES , FXD, FILM : 51 . 1K OHM , 1%,0. 125W , TC=TO 
RES, FXD, FI LM : 51 . 1K OHM , 1% , 0 . 125W, TC=TO 
RES, VAR, NONWW : TRMR, 200K OHM , 0 . 5W 

RES , VAR, NONWW: TRMR, 200K OHM , 0 . 5W 

Mfr. 
CocE Mfr. Part No. 

80009 131-1003-00 
80009 131-1003-00 
80009 114-0220-00 
76493 M-1#87059 
76493 JW87059 
76493 .M-1#87059 

80009 108-0733-00 
TK1345 108-0311-00 
80009 108-0733-00 
TK1345 108-0311-00 
TK1345 108-0543-00 
22526 48283-036 

22526 48283-036 

22526 48283-036 

04713 ST899 
04713 ST899 
04713 SPS8801 
04713 SPS8801 

04713 SPS8803 
04713 SPS8803 
80009 151-0301-00 
04713 ST899 
80009 151-0221-00 
04713 SPS 8811 

04713 SPS34140RMPSU45 
04713 ST1046 
80009 151-1021-00 
32997 3386F-T04-203 
32997 3386F-T04-204 
32997 3386F-T04-204 

57668 NTR25.H lODE 
75042 CE8TD-2370F 
19701 5043ED27K40F 
19701 5033ED59<ROF 
01121 BB47GS 
01121 881005 

01 121 881505 
73138 82PR2 . 5K-124C 
19701 5033ED604ROF 
07716 CEAD715ROF 
57668 NTR25J-E180E 
73138 82PR250-37C 

19701 5033ED590ROF 
01121 8847GS 
01 121 881005 
01121 BB1505 
07716 CEAD61901F 
07716 CEAD56201F 

19701 5033ED150KOF 
07716 CEAD33202F 
07716 CEAD51101F 
07716 CEAD51 101 F  
07716 CEAD51 101F 
32997 3386F-T04-204 

32997 3386F-T04-204 
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Camaent No. 

A18R300 
A18R304 
A18R310 
A18R311 
A18R312 
A18R320 

A18R321 
A18R330 
A18R331 
A18R332 
A18R333 
A18R334 

A18R335 
A18R336 
A18R400 
A18R404 
A18R405 
A18R406 

A18R407 
A18R408 
A18R430 
A18R431 
A18R432 
A18R433 

A18R434 
A18R435 
A18R437 
A18R438 
A18R439 
A18R500 

A18R501 
Al8R502 
A18R530 
A18R531 
A18R532 
Al8R533 

A18R534 
Al8R535 
A18R537 
A18R541 
Al8R543 
A18R544 

A18R600 
A18R601 
A18R602 
Al8R603 
A18R604 
A18R605 

Al8R630 
A18R631 
A18R632 
Al8R633 
A18R634 
A18R640 

A18R641 
A18R642 
A18R643 
A18R700 

REV MAY 1989 

Tektronix Serial/Assembly No. 
Part No. EffB:thle Dscont 

322-0133-00 
317-0100-00 
321-0164-00 
321-0239-00 
323-0115-00 
321-0164-00 

321-0193-00 
321-0354-00 
321-0342-00 
321-0357-00 
321-0339-00 
321-0239-00 

311-1214-00 
321-0193-00 
321-0123-00 
311-1266-00 
311-0978-00 
317-0100-00 

317-0100-00 
317-0100-00 
321-0233-00 
323-0141-00 
321-0189-00 
321-0208-00 

321-0208-00 
321-0184-00 
321-0233-00 
321-0172-00 
321-0114-00 
322-0147-00 

322-0147-00 
315-0122-00 
321-0210-00 
321-0140-00 
322-0216-00 
322-0201-00 

321-0309-00 
321-0161-00 
321-0100-00 
315-0623-00 
315-0471-00 
315-0432-00 

321-0044-00 
321-0044-00 
321-0299-00 
321-0306-00 
321-0306-00 
321-0306-00 

321-0365-00 
321-0160-00 
321-0193-00 
321-0347-00 
321-0318-00 
315-0302-00 

315-0102-00 
315-0153-00 
321-0068-00 
315-0752-00 

Repl aceable Electrical Parts - 7904A 

Mfr. 
Nine & Descrii!J:ion Code Mfr. Part No. 

RES, FXD, FILM :237 OHM, 1%, 0 .25W, TC=TO 75042 CE8T0-2370F 
RES, FXD,CMPSN : 10 OHM,5%,0 . 125W 01121 881005 
RES , FXD, FI LM :499 OHM, l%, 0 . 125W,TC=TO 19701 5033ED499ROF 
RES, FXD, FILM: 3 . 01K OHM, 1% ,0 . 125W, TC=TO 19701 5043ED3K010F 
RES, FXD, FILM: 154 OHM, 1% ,0 .5W,TC=TO 91637 MFF1226Gl54ROF 
RES , FXO, FI LM :499 OHM, 1% , 0 . 125W,TC=TO 19701 5033ED499ROF 

RES ,FXD, FILM : 1K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED1KOOF 
RES , FXD , F I LM:47 . 5K OHM, 1% ,0 . 125W,TC=TO 19701 5043ED47KSOF 
RES , FXD, FILM : 35 . 7K OHM, 1%, 0 . 125W, TC=TO 07716 CEAD35701F 
RES, FXD, F!LM : 51 . 1K OHM, 1%,0 . 125W,TC=TO 07716 CEAD51101F 
RES . FXD , FI LM : 33 .2K OHM, 1% ,0 . 125W,TC=TO 07716 CEAD33201F 
RES , FXD, FILM:3 . 01K OHM, 1% ,0 . 125W,TC=TO 19701 5043ED3K010F 

RES, V AR, NONW: TRMR, 200K 01+1 ,  0 .  5W 32997 33B6F-T04-204 
RES, FXD, FILM : 1K OHM, 1%, 0 . 125W,TC=TO 19701 5033ED1KOOF 
RES , FXD, FILM : 187 OHM, 1%, 0 . 125W, TC=TO 07716 CEAD187ROF 
RES, VAR, NONWJ: TRMR, 2 . 5K OHM, O . SW 32997 3329P-L58-252 
RES , VAR, NONWJ: TRMR, 250 01+1, O . Srl  73138 82PR250-37C 
RES, FXD, CMPSN : 10 OHM ,5%, 0 . 125W 01121 881005 

RES , FXD, CMPSN : 10 OHM , 5% , 0 . 125W 01121 881005 
RES , FXD, CMPSN : 10 OHM,5%,0 . 125W 01121 881005 
RES . FXD, FI LM : 2 . 61K OHM, l%,0 . 125W, TC=TO 07716 CEAD26100F 
RES . FXD, FILM : 287 OHM, 1%, 0 . 5W, TC=TO 24546 NA650 2870F 
RES , FXD, FILM :909 OHM, 1% ,0 . 125W,TC=TO 19701 5033ED909ROF 
RES , FXD, FILM: 1 . 43K OHM, 1%,0. 125W, TC=TO 19701 5033ED1K43F 

RES . FXD, FILM: 1 .43K OHM, 1% ,0 . 125W , TC=TO 19701 5033ED1K43F 
RES , FXD, FILM:806 OHM, 1%, 0 . 125W, TC=TO 19701 5033ED806ROF 
RES , FXD, FI LM: 2 . 61K OHM, 1%,0 . 125W,TC=TO 07716 CEAD26100F 
RES , FXD, FILM : 604 OHM, 1% ,0 . 125W,TC=TO 19701 5033ED604R0F 
RES, FXD, FILM: 150 OHM, 1%, 0 . 125 W,TC=TO 19701 5033ED15CROF 
RES , FXD, FILM:332 OHM, 1% ,0 . 25W,TC=TO 24546 NA6003320F 

RES . FXO, FI LM :332 OHM, 1% ,0 . 25W,TC=TO 24546 NA6003320F 
RES.FXO, FILM : 1 . 2K OHM,5%, 0 . 25W 57668 NTR25.J-E01K2 
RES ,FXO, FILM: 1 . 50K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED1KSOF 
RES ,FXD, FI LM:280 OHM, 1% ,0 . 125W,TC=TO 07716 CEAD280ROF 
RES , FXD, FILM: 1 . 74K OHM, 1% , 0 . 2Sri,TC=TO 75042 CEBTQ-1741F 
RES , FXD, FILM: 1 . 21K OHM, 1% , 0 . 2Sri,TC=TO 19701 5043R01K210F 

RES, FXD, FILM : 16 .2K OHM, 1% ,0 . 125W , TC=TO 19701 5033ED16K20F 
RES , FXD , FI LM :464 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD464ROF 
RES, FXD, FI LM : 107 OHM, 1% , 0 . 125W,TC=TO 07716 CEAD107ROF 
RES , FXD , FI LM: 62K OHM, 5% ,0 . 25W 19701 5043CX62KOOJ 
RES , FXD ,F ILM : 470 OHM, 5%, 0 . 25W 57668 NTR25.J-E470E 
RES , FXD, FILM:4 .3K OHM, 5% ,0 . 25W 57668 NTR25.J-E04K3 

RES , FXD ,F ILM :28 . 0  OHM, 1% ,0 . 12Sri,TCaTO 91637 CMF55116G28ROOF 
RES ,FXD, FI LM :28 . 0  OHM, 1% ,0 . 125W,TC=TO 91637 CMF55116G28ROOF 
RES , FXD,FILM : l2 .7K OHM, 1%,0 . 125W,TC=TO 19701 5033ED12K70F 
RES. FXD,F ILM: 15 . 0K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED15JOOF 
RES , FXD, FI LM: 15 .0K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED15JOOF 
RES ,FXD ,F ILM: 15 .0K OHM, 1%,0 . 125W,TC=TO 19701 5033ED15JOOF 

RES , FXD , F I LM:61 .9K OHM, 1% ,0 . 125W,TC=TO 07716 CEA061901F 
RES , FXD , FI LM:453 OHM, 1% ,0 . 125W,MI 19701 5033ED453ROF 
RES, FXD, FILM : 1K OHM, 1% ,0 . 125W,TC=TO 19701 5033ED1KOOF 
RES , FXD ,F ILM :40 . 2K OHM, 1% ,0 . 125W,TC=TO 91637 CMF55116G40201F 
RES. FXD,F !LM : 20 . 0K OHM, 1%,0 . 125W,TC=TO 19701 5033ED20KOOF 
RES ,FXD, FILM :3K OHM, 5% , 0 . 25W 57668 NTR2�J-E03KO 

RES. FXD, FI LM : 1K OHM, SY., 0 . 25W 57668 NTR25JE01KO 
RES, FXD, FILM: 15K OHM, 5%,0 .25W 19701 50430< 15KOOJ 
RES , FXD, FILM:49 .9 OHM, 0 . 5%,0 . 125W,TC=TO 91637 CMF55116G49R90F 
RES , FXD ,F ILM : 7 . 5K OHM, 5%,0 . 25W 57668 NTR25J-E07K5 
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Replaceable Electrical Parts - 7904A 

Tek.trooix Serial/Assembly No.  Mfr. 
Part No. Effective Dscont Name l!o Descril:!!:ioo CocE Mfr. Part No. 

Al8R701 3 15-0122-00 RES,FXD, FILM: 1 . 2K OHM, 5%,0 . 25W 57668 NTR25J-E01K2 
A18R702 321-0297-00 RES , FXD, FILM: 12 . 1K OHM, 1%, 0 . 125W, TC=TO 07716 CEAD12101F 
A18R703 321-0320-00 RES , FXD, FILM:21 . 0K OHM, l%, 0 . 125W,TC=TO 19701 5033E021KOOF 
A18R710 323-0082-00 RES , FXD.FILM:69 .8 DHM, 1%, 0 .5W,TC=TO 24546 NA65069R8F 
A18R71 1 323-0082-00 RES , FXD, FILM :69 . 8  OHM, 1% ,0 .5W, TC=TO 24546 NA65D69R8F 
A18R712 323-0119-00 RES , FXD, FILM: 169 OHM, 1%, 0 . 5W,TC=TO 75042 CECTG-1690F 

A18R731 321-0289-00 RES , FXD, FI LM: 10 .0K OHM, 1%,0 . 125W, TC=TO 19701 5033ED10KOF 
A18R732 321-0324-00 RES , FXD, FILM :23 . 2K OHM, 1%,0 . 125W,TC=TO 07716 CEAD23201F 
A18R733 315-0472-00 RES, FXD, FILM: 4 . 7K OHM, 5% ,0. 25W 57668 NTR25J-E04K7 
A18R734 315-0362-00 RES, FXD , FILM:3 . 6K  OHM, 5%,0 . 25W 19701 5043CX3K600J 
A18R735 315-0362-00 RES , FXD, FILM:3 . 6K OHM, 5%,0 . 25W 19701 5043CX3K600J 
A18R736 311-1232-00 RES, VAR, NONW:TRMR, 50K OHM, 0. !»' 32997 3386F-T04-503 

A18R737 311-1232-00 RES, VAR, NONV.W:TRMR, 50K OHM, O. !»' 32997 3386F-T04-503 
A18R740 315-0203-00 RES , FXD, FI LM: 20K OHM, 5% ,0 .25W 57668 NTR25J-E 20K 
A18R741 315-0204-00 RES , FXD, FILM: 200K OHM, 5%,0 . 2SW 19701 5043CX200KOJ 
A18R742 315-0104-00 RES, FXD, FILM: 100K OHM, 5% ,0 . 25W 57668 NTR25J-E100K 
A18R744 315-0224-00 RES, FXD , FILM: 220K OHM, 5% ,0 . 2SW 57668 NTR25J-E220K 
A18R745 315-0102-00 RES , FXO, FILM: 1K OHM. �/.. 0 . 2SW 57668 NTR25JE01KO 

A18RT303 307-0364-00 RES,THERMAL :50 OHM , 5%,0 . 125W 01295 T8 1/8 500J 
A18TP300 214-0579-00 TERM, TEST POINT :BRS CD PL 80009 214-0579-00 
A18TP500 214-0579-00 TERM,TEST POINT : 8RS CD PL 80009 214-0579-00 
A18TP502 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00 
A18TP630 214-0579-00 TERM, TEST POINT:BRS CD PL 80009 214-0579-00 
A18TP700 214-0579-00 TERM ,TEST POINT :8RS CD PL 80009 214-0579-00 

A18TP720 214-0579-00 TERM, TEST POINT :8RS CD PL 80009 214-0579-00 
A18TP721 214-0579-00 TERM,TEST POINT : BRS CD PL 80009 214-0579-00 
A18U100 156-1149-00 MICROCKT, LINEAR:OPERATIONAL AMP ,JFET INPlJT 27014 LF351N/GLEA134 
A18U335 156-1149-00 MICROCKT, LINEAR :OPERATIONAL AMP ,JFET INPlJT 27014 LF351N/GLEA134 
A18U415 155-0175-00 MICROCKT , LINEAR:TRIGGER AMPLIFIER 80009 155-0175-00 
A18U515 155-0178-05 MICROCKT ,L INEAR:VERTICAL OUTPUT 80009 155-0178-05 

A18U630 156-1149-00 MICROCKT, LINEAR :OPERATIONAL AMP , JFET INPlJT 27014 LF351N/GLEA134 
A18U700 156-0158-00 MICROCKT , L INEAR:8IPOLAR, DU4L OPNL No�Pl 04713 K:1458P10C1458U 
A18W402 131-0566-00 BUS,CONDUCTOR: DUMMY RES , 0 . 094 00 X 0 . 225 L 24546 (Jo1A 07 
A18W410 131-0566-00 BUS, CONDUCTOR: DUMMY RES , 0 . 094 00 X 0 . 225 L 24546 (Jo1A 07 
A18W420 131-0566-00 BUS,CONDUCTOR: DUMMY RES , 0 . 094 OD X 0 . 225 L 24546 (Jo1A 07 
A18W421 131-0566-00 BUS,CONDUCTOR: DUMMY RES , 0 . 094 OD X 0 . 225 L 24546 (Jo1A 07 

A18W510 131-0566-00 BUS, CONDUCTOR: DUMMY RES, 0 .  094 DO X 0 .  225 L 24546 (Jo1A 07 
A18WS30 131-0566-00 8US, CONDUCTOR: DUMMY RES , 0 . 094 OD X 0 . 225 L 24546 (Jo1A 07 
A19 670-1634-00 CIRCUIT BD ASSY :HORIZONTAL INTERCONNECT 80009 67()-1634-00 

(RBMOVE FOR OPTION 02) 
A20 670-5841-20 8010100 8021129 CIRCUIT 8D ASSY :HV 80009 670-5841-20 
A20 670-5841-21  8021130 CIRCUIT BD ASSY :HV 80009 670-5841-21 
A20C9 283-0068-00 CAP , FXD,CER D I : 0 . 01UF,+lOG-0%, 500V 59660 871-533El03P 

A20C10 283-0068-00 CAP, FXD,CER DI : 0 . 01UF,+10()-�/., SOOV 59660 871-533El03P 
A20Cll 283-0068-00 CAP , FXD,CER DI : 0. 01UF,+10G-0%,500V 59660 871-533E103P 
A20C22 283-011 1-00 CAP, FXD,CER DI :0 . 1UF , 2�/.. SOV 04222 SR305C104MAA 
A20C33 283-0078-00 CAP , FXD,CER Dl :0 . 001UF , 20%,500V 59660 0801 547XSF0102M 
A20C34 283-0068-00 CAP, FXD, CER Dl : 0. 01UF,+10G-0%, 500V 59660 871-533E103P 
A20C36 283-0271-00 CAP, FXD,CER DI : 0 . 001UF, 2�/.. 4000V 51406 DHR15Y5S102M-4KV 

A20C39 283-0271-00 CAP. FXD.CER DI : 0 . 001UF, 2�/.. 4000V 51406 DHR15Y5S102M-4KV 
A20C42 283-0271-00 CAP, FXD,CER Dl : 0 . 001UF, 2�/.. 4000V 51406 DHR15Y5S102M-4KV 
A20CS3 283-0279-00 CAP, FXD, CER Dl : 0. 001UF, 2�/.,3000V 51406 DHR12Y5S102M3KV 
A20C64 283-0092-00 CAP, FXD,CER DI : 0. 03UF,+80-2�/.,200V 59660 845-534Z5U0303Z 
A20C66 283-0271-00 CAP , FXD,CER Dl : 0. 001UF, 20%, 4000V 51406 DHR15Y5S102M-4KV 
A20C69 283-0271-00 CAP, FXD. CER DI : 0 . 001UF, 20%,4000V 51406 DHR15Y5S102M-4KV 

A20C72 283-0271-00 CAP, FXD,CER Dl : 0 . 001UF, 2�/..4000V 51406 DHR15Y5S102M-4KV 
A20C82 283-0105-00 CAP, FXD,CER DI : 0. 01UF,+80-2�/.. 2000V 60705 564CBA202I P203ZA 
A20C84 283-0272-00 CAP , FXD, CER DI : 0 . 0068UF, 30%,4000V 51406 DHR28Y5S682M-4 
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A2DC86 283-0272-00 CAP, FXD, CER DI : 0 . 0068UF , 3�/. . 4000V 51406 DHR28Y5S682M-4 
A2DC87 283-0105-00 CAP , FXD, CER DI : 0 . 01UF,+80-2�/. . 2000V 60705 564CBA202I P203ZA 
A20C89 283-0272-00 CAP , FXD, CER D I : 0. 0068UF , 3�/. . 4000V 51406 DHR28Y5S682M-4 
A2DC91 283-0272-00 CAP, FXD , CER DI : 0. 0068UF, 30%, 4000V 51406 DHR28Y5S682M-4 
A20C103 290-0767-00 CAP, FXD, ELCTLT: 4 . 7UF , +75-10%, 160VDC 54473 ECEA2CS4R7 
A20C104 290-0767-00 CAP, FXD, ELCTLT : 4 . 7UF,+75-1�/. . 160VDC 54473 ECEA2CS4R7 

A20C1 12 281 -0593-00 CAP, FXD, CER DI : 3 .9PF,+/-0.25PF, 500V 52763 2RDPLZ007 3P90CC 
A20C119 283-0271-00 CAP, FXD, CER DI : 0. 001UF, 20%, 4000V 51406 DHR15Y5Sl02M-4KV 
A2DC122 283-0000-00 CAP, FXD, CER DI : 0. 001UF,+l00-0%, 500V 59660 831-610-Y5U0102P 
A2DC127 283-0000-00 CAP, FXD , CER DI : 0. 001UF , +100-�/. . 500V 59660 831-610-Y5U0102P 
A2DC143 283-0068-00 CAP , FXD, CER DI : 0 . 01UF,+10D-�/. . 500V 59660 871 -533E103P 
A20Cl44 283-0068-00 CAP , FXD, CER DI : 0. 01UF , +10D-�/. . 500V 59660 871-533E103P 

A2DC156 283-0068-00 CAP , FXD, CER DI : 0 . 01UF, +10D-�/. . 500V 59660 871 -533E103P 
A2DC159 283-0068-00 CAP , FXD, CER DI : 0. 01 UF , +1 0D-�/. , 500V 59660 871-533E103P 
A20CR1 7 152-0242-00 SEMICOND DVC , D I :SIG, SI , 225V , 0 .2A , D0-7 07263 FDH5004 
A20CR18 152-0242-00 SEMICOND DVC , DI : SIG, SI , 225V , 0 . 2A , D0-7 07263 FDH5004 
A20CR19 152-0242-00 SEMICOND DVC , D I :S!G , Sl , 225V , 0 . 2A , D0-7 07263 FDH5004 
A2DCR33 152-0242-00 SEMICOND DVC , Dl : SI G , SI , 225V , 0 . 2A , D0-7 07263 FDH5004 

A20CR34 1 52-0242-00 SEMICOND DVC , Dl : SIG, Sl , 225V , 0 . 2A , D0-7 07263 FDH5004 
A2DCR37 1 52-0242-00 SEMICONO DVC,Dl : SIG, SI , 225V , 0 . 2A , D0-7 07263 FDH5004 
A20CR38 1 52-0242-00 SEMICOND DVC , DI : SI G , SI , 225V , 0 . 2A , D0-7 07263 FDH5004 
A20CR51 1 52-0242-00 SEMICOND DVC , OI : S I G , Sl , 225V , 0 .2A , D0-7 07263 FDH5004 
A20CR63 152-0242-00 SEMICOND DVC , D I :SIG, SI , 225V , 0. 2A , D0-7 07263 FDH5004 
A20CR64 152-0242-00 SEMICOND OVC , DI : S I G , SI , 225V , 0 . 2A , D0-7 07263 FDH5004 

A20CR67 152-0242-00 SEMICOND DVC , Dl : SIG,SI , 225V , 0 .2A, D0-7 07263 FDH5004 
A20CR68 152-0242-00 SEMICONO OVC, DI : S I G , SI , 225V , 0. 2A , D0-7 07263 FDH5004 
A20CR82 1 52-0639-00 SEMICOND DVC , Dl : RECT , S l , 10KV , 10MA , RVT1200 52306 CX345 
A20CR83 152-0639-00 SEMICOND DVC , Dl : RECT , S I , 10KV , 10MA , RVT1200 52306 CX345 
A20CR101 1 52-0586-00 SEMICOND DVC , DI :RECT , S l , 600V , 0. 5A 25403 BYV960 OR BYV95C 
A20CR102 152-0586-00 SEMICOND DVC , Dl : RECT , S l , 600V , 0 . 5A  25403 BYV960 OR BYV95C 

A20CR1 13 152-0242-00 SEMICONO DVC,Ol : S IG , SI , 225V , 0 . 2A , D0-7 07263 FDH5004 
A20CR114 152-0242-00 SEMICONO DVC , Dl :SIG, SI , 22 5V , 0.2A , D0-7 07263 FDH5004 
A20CR124 1 52-0242-00 SEMICOND DVC, DI : S IG , Sl , 225V , 0 . 2A , D0-7 07263 FOH5004 
A20CR126 152-0242-00 SEMICOND DVC , DI :SIG , SI , 225V , 0. 2A , D0-7 07263 FDH5004 
A20CR129 1 52-0066-03 SEMICOND DVC , Dl :RECT , S I , 400V , 1A , D0-41 14433 LG4017 
A20DS45 1 50-0035-00 LAMP , GLOW: 90V MAX , 0 . 3MA ,AID-T,WIRE LD TK0213 JH005/3011JA 

A20DS46 150-0035-00 LAMP , GLOW: 90V MAX , 0 . 3MA , AID-T,WIRE LD TK0213 JH005/30 11JA 
A20DS47 1 50-0035-00 LAMP , GLOW: 90V MAX , 0 . 3MA , AI D-T ,WIRE LD TK0213 JH005/3011JA 
A200S75 1 50-0035-00 LAMP , GLOW : 90V MAX , 0 . 3MA , AID-T,WIRE LD TK0213 JH005/3011JA 
A20DS76 150-0035-00 LAMP , GLOW: 90V MAX , 0. 3MA , AlD-T.WlRE LD TK0213 JH005/3011JA 
A20DS90 1 50-0035-00 LAMP , GLOW: 90V MAX , 0 . 3MA , AID-T ,WIRE LD TK0213 JH005/3011JA 
A20DS113 1 50-0035-00 LAMP , GLOW:90V MAX , 0 . 3MA , AID-T,WIRE LD TK021 3  JH005/3011JA 

A20P20 131-0608-00 TERMINAL , PIN:0.365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
( QUANTITY OF 10) ,

22526 A20P35 131-0589-00 TERMINAL , PI N : 0 . 46 L X  0. 025 SQ PH BRl 48283-029 
( QUANTITY OF 5) 

A20P40 131-0589-00 TERMINAL , PIN : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 
( QUO.NT ITY OF 4) 

A20P83 131-0608-00 TERMINAL , PIN : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
( QUCINT ITY OF 2)  

A20P146 131-0608-00 TERMINAL , PI N : 0 .365 L X 0 . 025 BRZ GLD PL 22526 48283-036 
(QUANTITY OF 5) 

A20Q129 151-0279-00 TRANSI STOR: SELECTED 04713 SS2821 

A20R14 308-0123-00 RES , FXO , WW : 20 OHM , 5%, 5W 00213 1 5505-20-R0-5 
A20R16 301-0272-02 RES, FXO, CMPSN : 2 . 7K OHM , 5% , 0 . 5W Oll21 EB2725 
A20R17 315-0100-02 RES , FXD, CMPSN : 10 OHM , 5% , 0. 25W 01121 CB1005 
A20R18 315-0472-03 RES, FXO, CMPSN : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725 
A20R19 315-0472-03 RES, FXO, CMPSN : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725 
A20R31 301-0155-00 RES , FXD , FILM: 1 . 5M  OHM, 5% , 0. 5W 01121 EB1555 
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A20R32 301-0155-00 RES , FXD , FI LM : l . SM  OHM, 5% , 0 . 5W 01121 EB1555 
A20R33 315-0104-03 RES, FXD , CMPSN: 100K OHM , 5% , 0 . 25W 01121 CB1045 
A20R37 315-0183-03 RES, FXD, CMPSN : l8K OHM, 5% , 0 . 25W 01121 CB1835 
A20R39 315-0226-01 RES, FXD, CMPSN : 22 M OHM , 5% , 0 . 25W 01 121 CB2265 
A20R42 315-0202-02 RES , FXD, CMPSN : 2K OHM , 5%, 0. 25W 01121 CB2025 
A20R43 3 15-0104-03 RES , FXD , CMPSN : 100K OHM , 5%, 0 . 25W 01121 CB1045 

A20R44 315-0105-03 RES, FXD, CMPSN : lM OHM, 5% , 0 . 25W 80009 315-0105-03 
A20R52 307-1135-00 RES NTWK, FXD , F l : HIGH VOLTAGE DIVIDER 80009 307-1135-00 
A20R55 311-1968-00 RES, VAR, NONWW : PNL , SM  OHM , 20'�. 0 . 5W  01121 72M4N048S505M 
A20R61 301-0305-01 RES , FXD, CMPSN : 3M OHM, S� . O . SW 01121 EB3055 
A20R62 301-0225-02 RES , FXD,CMPSN : 2 . 2M OHM , 5% , 0 . 5W 01 121 EB2255 
A20R63 315-0103-03 RES , FXD, CMPSN : 10K OHM, 5% , 0 . 25W 80009 315-0103-03 

A20R65 311-1284-00 RES , VAR, NONWW: TRMR, 20K OHM, O . SW  32997 33295-LSB-203 
A20R66 315-0123-00 RES , FXD, FILM: 12K OHM , 5% , 0 . 25W 57668 NTR25.H12KO 
A20R67 315-0183-03 RES , FXD, CMPSN : 18K OHM, 5% , 0. 25W 01121 CB1835 
A20R69 315-0226-01 RES , FXD , CMPSN : 22 M OHM , 5% , 0 . 25W 01121 CB2265 
A20R72 315-0101-03 RES , FXD , CMPSN : lOO OHM, Sio , 0 . 25W 01121 CB1015 
A20R73 31 5-0104-03 RES, FXD,CMPSN : lOOK OHM , 5%,0 . 25W 01121 CB1045 

A20R84 315-0472-03 RES , FXD, CMPSN : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725 
A20R86 315-0472-03 RES , FXD , CMPSN : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725 
A20R87 3 15-0472-03 RES, FXD,CMPSN : 4 . 7K OHM, Sio, 0 .25W 01121 CB4725 
A20R89 31 5-0331 -03 RES , FXD, CMPSN : 330 OHM 5%, 0. 25W 01 121 CB3315 
A20R91 315-0101 -03 RES , FXD,CMPSN : lOO OHM , 5% , 0. 25W 01 121 CB1015 
A20R92 308-0058-00 RES , FXD,WW: 1 . 5  OHM, 10'�, 1W 75042 BW-2D-1 R500K 

A20R93 31 5-0104-03 RES , FXO , CMPSN : lOOK OHM , Sio , 0 . 25W 01121 CB1045 
A20R103 315-0100-02 RES , FXO, CMPSN : 10 OHM , 5% , 0 . 25W 01121 CB1005 
A20Rl04 301-0101-03 RES, FXD, CMPSN : 100 OHM , 5%, 0. 5W 01121 EB1015 
A20R112 3 15-0136-01 RES , FXD , CMPSN : 13M OHM , 5% , 0 . 25W 01121 CB1365 A . BRADLEY 
A20Rll3 31 5-0203-02 RES , FXO, CMPSN : 20K OHM, 5% , 0 . 25W 01121 CB2035 
A20Rll5 311-1285-00 RES, VAR, NONWW : TRMR , 25K OHM, O . SW  32997 33295-LSB-253 

A20R116 321-0430-00 RES , FXD , FI LM : 294K OHM , 1% , 0. 125W, TC=TO 07716 CEAD29402F 
A20R119 301-0102-03 RES , FXD,CMPSN : 1K OHM , 5% , 0 . 5W  01121 EB1025 
A20R122 315-0474-00 RES , FXD, FI LM:470K OHM, 5% , 0 . 25W 19701 5043CX47D<.OJ92U 
A20R124 315-0331-03 RES , FXO,CMPSN : 330 OHM 5%, 0. 25W 01 121 CB3315 
A20R126 3 15-0681-00 RES , FXD, FI LM : 680 OHM , 5% , 0 . 25W 57668 NTR25J-E680E 
A20R127 315-0332-00 RES , FXD, FI LM : 3 . 3K OHM, 5%, 0. 25W 57668 NTR25J-E03K3 

A20R128 301-0623-02 RES , FXD , CMPSN : 62K OHM, 5% , 0 . 5W 01121 EB6235 
A20R129 315-0150-00 RES , FXO , FI LM : 15 OHM , S% , 0 . 25W 19701 5043CX15ROOJ 
A20R143 3 1 1-1287-00 RES, VAR, NONWW : TRMR , lOOK OHM , O . S\J  32997 3329S-L58-104 
A20Rl54 321-0271-00 RES , FXD, FI LM : 6 . 49K OHM , l% , 0 . 125W , TC=TO 07716 CEAD64900F 
A20R155 311-1282-00 RES , VAR, NONWW : TRMR, 5K OHM,O. SW 32997 3329S-L58-502 
A20R156 321-0310-00 RES , FXD , FI LM: 1 6 . 5K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED161<50F 

A20Tl4 120-1281-00 XFMR , PWR , SON&SU :HIGH VOLTAGE 75498 120-1281-00 
A20TP78 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 
A20TP79 214-0579-00 TERM ,TEST POINT : BRS CD PL 80009 214-0579-00 
A20TP1 13 214-0579-00 TERM ,TEST POINT : BRS CD PL 80009 214-0579-00 
A20TP127 214-0579-00 TERM ,TEST POINT : BRS CD PL 80009 214-0579-00 
A20TP156 214-0579-00 TERM , T EST POINT : BRS CD PL 80009 214-0579-00 

A20U21 152-0716-00 SEMICOND DVC , D l : HV MULTR , SI , 3KV PP I N , 21KV 60211 VM164 
DC OUT 

A20U123 156-0067-12 6010100 8010784 MICROCKT , LI NEAR: OPERATIONAL AMPL IFIER 01295 UA741CJG 
A20U123 156-0067-01 8010785 8041970 MICROCKT ,  LINEAR: OPNL AMPL ,CHECKED 04713 f.C1741CP1DS 
A20U123 156-0067-00 8041971 MICROCKT, LINEAR : BI POLAR , OPNL AMPL 04713 foC1741CP1 
A20VR51 1 52-0247-00 SEMICOND DVC , D I : ZEN , SI , l 50V , 5%, 0 . 4W, D0-7 04713 SZG275KlRL 

A21 670-5834-20 8010100 8021636 CIRCUIT 80 ASSY : Z  AXIS 80009 670-5834-20 
A21 670-5834-21 8021637 CIRCUIT 8D ASSY : Z  AXIS 80009 670-5834-21 
A21C2 283-0003-00 CAP, FXD, CER DI : 0 . 01UF,+80-20'�. 150V 59821 D103Z40ZSUJOCEX 
A21C3 281-0773-00 CAP , FXD, CER DI : 0 . 01UF, 10'/o , lOOV 04222 MA201Cl03KAA 

7-38 REV MAY 1989 



Repl aceable El ectri cal Parts - 7904A 

Tektronix Serial/Assembly No. Mfr. 
Caroa lei It No.  Part No .  Effective Dscont Nillle & Descril!!ion Code Mfr. Part No. 

A21C4 290-0539-00 CAP, FXD , ELCTLT: 47UF, 20'� . 20V 05397 T110C470020AS 
A21C6 281-0773-00 CAP, FXD, CER DI : 0. 01UF, 10'� . 1 00V 04222 MA201C103KAA 
A21C7 281-0773-00 CAP, FXD.CER DI : 0 . 01UF, 10"� . 1 00V 04222 MA201Cl03KAA 
A21C8 283-0177-00 CAP, FXD, CER DI : 1UF,+80-20%, 25V 04222 SR305El05ZAA 
A21C9 283-0059-00 CAP, FXD, CER DI : 1UF,+80-20%, 50V 04222 SR305C1 05'1AA 
A21C10 281 -0773-00 CAP, FXD,CER DI : O. OlUF, 10'� . 1 00V 04222 MA201C103KAA 

A21Cll 290-0539-00 CAP, FXD, ELCTLT:47UF, 20'�. 20V 05397 T110C470020AS 
A21C12 281-0773-00 CAP, FXD, CER DI : 0. 01UF, l0'/., 100V 04222 MA201Cl03KAA 
A21C13 281-0773-00 CAP, FXD,CER DI : 0 . 01UF, 10%, 100V 04222 MA201C103KAA 
A21C76 283-0001-00 CAP, FXD, CER DI : 0 . 005UF, +100-0'�. 500V 59821 2DDH61L502P 
A21C79 283-0001-00 CAP, FXD, CER DI : 0. 005UF,+100-cr�. 500V 59821 2DDH61L502P 
A21C83 281-0773-00 CAP, FXD, CER DI : 0. 01UF. 10'�. 100V 04222 MA201C103KAA 

A21C101 281-0611-00 CAP, FXD, CER DI : 2 . 7PF ,+/-0. 25PF, 200V 52763 2RDPLZ007 2P70CC 
A21Cl13 281-0773-00 CAP, FXD, CER DI : 0. 01UF, 10%, 1 00V 04222 MA201C103KAA 
A21C123 281-0773-00 CAP, FXD, CER DI : 0. 01UF, 10'/.,100V 04222 MA201C103KAA 
A21C150 281-0118-00 8010100 8021636 CAP, VAR,MICA D l : 8-90PF, 175V 52769 GSM231 
A21C150 281-0253-00 8021637 CAP, VAR, PLASTIC:10-180PF, 100V 52769 GZC 18100 
A21C151 281-0550-00 8010100 8021636 CAP, FXD, CER DI : 120PF , 1 0"/., 500V 52763 2RDPLZ007 12000 
A21Cl51 281-0765-00 8021637 CAP, FXD, CER DI : 100PF, 5%, 100V 04222 MA101A101JAA 

A21C155 281-0118-00 8010100 8021636 CAP, VAR, MICA DI :8-90PF, 175V 52769 GSM231 
A21C155 281-0253-00 8021637 CAP, VAR, PLASTIC:l0-180PF, 100V 52769 GZC 18100 
A21C156 281-0584-00 8010100 8021636 CAP, FXD, CER 01 : 100PF , 5% , 500V 72982 0301000 Y5E0101J 
A21C156 281-0798-00 8021637 CAP, FXD, CER DI : 51 PF , 1% , 100V 04222 MA101A5100AA 
A21C169 283-021 1-00 CAP, FXD, CER DI : 0. 1UF , 10"�. 200V 04222 SR406C104KAA 
A21Cl71 290-0149-00 CAP, FXD, ELCTLT : 5UF,+75-10%, 1 50V 00853 55600050U150B 

A21C172 283-0770-00 CAP, FXD, MICA 01 :300 PF, 1%, 500V 00853 D155F301FO 
A21C179 281-0619-00 CAP, FXD, CER DI : 1 . 2PF,+/-0 . 1PF,500V 52763 2RDPLZ007 1 P20BC 
A21C180 281-0092-00 CAP, VAR, CER D I : 9-35PF, 200V 33CE5 53-717-001 09-35 
A21C183 281-0773-00 CAP, FXD, CER DI : 0 . 01UF, 10%,100V 04222 MA201C103KAA 
A21C186 281-0609-00 CAP, FXD, CER D I : 1PF,+/-0. 1 PF, 500V 52763 2RDPLZ007 1POOOC 
A21CR32 152-0141-02 SEMICOND DVC , DI : SW, S I , 30V, 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 

A21CR35 152-0141-02 SEMICOND DVC, DI :SW, S I , 30V , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR36 152-0141-02 SEMICOND DVC,DI : SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR37 152-0141-02 SEMICOND DVC , DI :SW , SI , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR39 152-0141-02 SEMICOND DVC, DI : SW , S I , 30V , 1 50HA , 30V , D0-35 03508 DA2527 ( 1N4152) 
A21CR43 152-0141-02 SEMICOND DVC,DI : SW, S I , 30V, 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR64 152-0141-02 SEMICONO DVC , DI :SW, S I , 30V , 150MA, 30V, D0-35 03508 OA2527 ( 1N4152) 

A21CR65 152-0141-02 SEMICONO DVC , OI :SW, SI , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR76 152-0141-02 SEMICOND DVC , OI :SW, S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR82 152-0141-02 SEMICONO OVC, DI :SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR86 152-0066-03 SEMICONO DVC,DI : RECT , S I ,400V, lA, D0-41 14433 LG4017 
A21CR127 152-0141-02 SEMICOND DVC , D I : SW, SI , 30V , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR143 152-0071-00 8010100 8021636 SEMICOND DVC, DI : SW , GE, 15V ,40MA, D0-7 15238 G865 
A21CR143 152-0725-00 8021637 SEMICONO DVC , OI :SI , SCHOTTKY , 20V , 1 . 2PF, D0-35 21847 A2X1582 

A21CR152 152-0141-02 SEMICONO DVC, DI : SW , S I , 3DV , 1 50MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR153 152-0141-02 SEMICONO DVC, DI : SW , S I , 30V , 1 50MA,30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR173 152-0141-02 SEMICOND DVC , DI : SW , S I , 30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 
A21CR177 152-0233-00 SEMICOND DVC,DI :SW, SI , 80V , 7 5MA , D0-7 03508 DA2737 
A21CR184 152-0141-02 SEMICOND DVC , DI :SW, S I , 30V, 150MA,30V , D0-35 03508 DA2527 ( 1N4152) 
A21J37 131-1003-00 CONN , RCPT, ELEC:CKT 80 MT , 3  PRONG 80009 131-1003-00 

A21J78 131-1003-00 CONN , RCPT , ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
A21Jll0 131-1003-00 CONN , RCPT , ELEC: CKT 80 MT , 3  PRONG 80009 131-1003-00 
A21P20 131-0608-00 TERMINAL, PIN:0.365 L X  0 . 025 BRZ GLO PL 22526 48283-036 

(QUANTITY OF 10) 
A21 P57 131-0608-00 TERMINAL, PIN: 0.365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(QUANTITY OF 7 )  
A21 P65 131-0608-00 TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLO PL 22526 48283-036 

(QUANTITY OF 5)  
A21 P83 131-0608-00 8010100 8010229 TERMINAL , PIN: 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
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( Q�TJTY O F  2 )  
A21P83 131-0589-00 8010230 TERMINAL , PI N : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 

( Q�TJTY OF 2 )  
A21P132 131-0608-00 TERMINAL , PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(Q�TITY OF 10) 
A21Q32 151-0190-05 TRANSISTOR: SELECTED 2N3904 80009 151-0190-05 
A21Q36 151-0223-03 TRANS I STOR : NPN , SI , T0-92 80009 151-0223-03 
A21Q39 151-0190-05 TRANSI STOR : SELECTED 2N3904 80009 151-0190-05 
A21Q46 151-0223-03 TRANSISTOR : NPN , S I , T0-92 80009 151-0223-03 

A21Q50 151-0190-05 TRANSI STDR : SELECTED 2N3904 80009 151-0190-05 
A21Q67 151-022Q-05 TRANSISTDR : SCREENED 80009 151-022Q-05 
A21Q68 151-0220-05 TRANSISTOR: SCREENED 80009 151-0220-05 
A21Q77 151-0443-02 TRANSISTDR : SELECTED 80009 151-0443-02 
A21Q83 151-0444-01 8010100 8010140 TRANSISTOR : NPN , SI , SEL 80009 151-0444-01 
A21Q83 151-0444-03 8010141 TRANSISTOR : NPN , SI , TD-92 , SCREENED TK0271 151-0444-00 

A21Qll3 151-0220-05 TRANSISTOR: SCREENED 80009 151-0220-05 
A21Q122 151-0220-05 TRANSI STOR : SCREENED 80009 151-0220-05 
A21Q127 151-0427-00 TRANSISTOR : NPN , SI , T0-92 07263 539287 
A21Q132 1 51-0220-05 TRANSI STOR : SCREENED 80009 151-0220-05 
A21Q143 151-0220-05 TRANSI STOR : SCREENED 80009 151-0220-05 
A21Q162 151-0220-05 TRANSISTOR : SCREENED 80009 151-0220-05 

A21Q166 151-0434-01 TRANSISTOR : SELECTED 04713 SS7144H 
A21Q167 151-0434-01 TRANS ISTOR : SELECTED 04713 SS7144H 
A21Q173 151-0270-03 TRANSISTOR : SCREENED 04713 ST919H 
A21Q183 1 51-0274-01 TRANSI STOR: SCREENED 04713 SS7394H 
A21Q184 1 51-0192-03 TRANSISTOR : SELECTED 80009 151-0192-03 
A21R4 307-0106-00 RES , FXD, CMPSN : 4 . 7 OHM, 5% , 0 . 25W 01121 C8 47G5 

A21R8 315-0100-00 RES , FXD , FILM : 1 0  OHM , S!. , 0 . 25W 19701 50430:1 ORROOJ 
A21R9 307-0107-00 RES , FXD , CMPSN : 5 . 6  OHM, 5% , 0 . 25W 01121 C656G5 
A21Rll 307-0106-00 RES , FXD, CMPSN : 4 . 7  OHM, 5% , 0 . 25W 01121 C6 47G5 
A21R12 315-0100-00 RES , FXD , FILM: 10 OHM , S/o , 0 . 25W 19701 5043CX10RROOJ 
A21R31 321-0289-00 RES , FXD, FILM: 10 .0K OHM, 1% , 0 . 125W,TC=TO 19701 5033ID10KOF 
A21R35 315-0221-00 RES , FXO, FILM: 220 OHM , 5% , 0 .25W 57668 NTR25J-E220E 

A21R36 315-0102-00 RES , FXD , FILM: 1K OHM , S/o , 0 . 2SW 57668 NTR25JE01KO 
A21R37 321-0289-00 RES , FXO , FI LM: l O . OK OHM, l% , 0 . 125W, TC=TO 19701 5033ID1DKOF 
A21R43 321-0333-00 RES , FXD, FILM: 28 . 7K OHM, 1% , 0 . 125W, TC=TO 19701 5043ED28K70F 
A21R61 321-0341-00 R(S , FXO, FI LM : 34 .8K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED34KBOF 
A21R62 321-0193-00 RES , FXD , FI LM: 1K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED1KOOF 
A21 R63 31 1-1757-00 RES , VAR, NONWW: 2 . 5K OHM 10'/o, . 5W L I N ,CERMET 73138 82PR2 . 5K-124C 

A21R64 315-0471-00 RES, FXD, FI LM : 470 OHM , 5% , 0 . 25W 57668 NTR25J-E470E 
A21R65 321-0254-00 RES , FXO, FILM : 4 . 32K OHM, 1% , 0 . 125W , TC=TO 07716 CEAD43200F 
A21R67 315-0102-00 RES , FXD , FILM : 1K OHM , S/o , 0 . 25W 57668 NTR25JE01KO 
A21R70 311-1267-00 RES , VAR, NONWW : TRMR , 5K OHM , O . SW 32997 3329P-L58-502 
A21R71 321-0334-00 6010100 6021636 RES , FXD, FILM : 29 .4K OHM , 1%, 0 . 125W, TC=TO 07716 CEAD29401F 
A21R71 321-0336-00 6021637 RES, FXD, FILM : 30 . 9K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED30K90F 

A21R72 321-0231-00 RES , FXD , FILM: 2 . 49K OHM , 1% , 0 . 125W, TC=TO 19701 5033ED2K49F 
A21 R73 321-0410-00 RES , FXD, FILM : 182K OHM, 1% , 0 . 125W,TC=TO 19701 5033ED182KOF 
A21R75 315-0753-00 RES , FXD , FILM: 75K OHM , 5% , 0 . 25W 57668 NTR25J-E75KO 
A21R76 321-0260-00 RES , FXD, FI LM : 4 . 99K OHM , 1% , 0 . 125W,TC=TO 19701 5033E04K990F 
A21R77 315-0132-00 RES, FXD , FI LM : 1 . 3K OHM , 5% , 0 . 25W 57668 NTR25J-E01K3 
A21R79 315-0473-00 RES , FXD, FILM: 47K OHM , 5% , 0 . 25W 57668 NTR25J-E47KO 

A21R81 315-0103-00 RES, FXD, FILM: 10K OHM, 5% , 0 .25W 19701 5043CX10KOOJ 
A21R82 31 5-0391-00 RES , FXD, FILM: 390 OHM , S/o , 0 . 25W 57668 NTR25J-E390E 
A21R83 315-0101-00 RES , FXD, FILM: 100 OHM , 5% , 0 . 25W 57668 NTR25J-E lODE 
A21R101 317-0100-00 RES , FXD,CMPSN : lO OHM , 5% , 0 . 125W 01121 661005 
A21R109 321-0126-00 RES , FXD , FI LM: 200 OHM , l% , 0 . 125W, TC=TO 19701 5033ED200ROF 
A21R110 321-0066-00 RES , FXD, FI LM : 47 . 5  OHM , 0 . 5% , 0 . 125W, TC=TO 91637 CMF55116G47R50F 

A21Rl l l  321 -0193-00 RES, FXD, FILM : lK OHM , l% , 0 . 125W, TC=TO 19701 5033ED1KOOF 
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Ca!pnent No. 

A21Rll3 
A2 1R121 
A21R122 
A21R123 
A21Rl24 
A21R125 

A21R126 
A21R127 
A21R128 
A21R129 
A21R132 
A21R133 

A21R134 
A21R135 
A21R136 
A21R143 
A21R150 
A21Rl55 

A21R156 
A21R161 
A21R162 
A21R166 
A21R167 
A21R168 

A21R169 
A21R171 
A21Rl72 
A21R173 
A21R176 
A21Rl77 

A21R179 
A21R180 
A21R183 
A21TP32 
A21TP83 
A21TP122 

A21TP143 
A21TP183 
A21TP186 
A21TP186 
A21TP186 
A22 
A22 

A22C8 
A22C12 
A22C13 
A22C15 
A22C17 
A22C24 

A22C36 
A22C44 
A22C45 
A22C47 
A22C54 
A22C64 

A22C68 
A22C69 
A22C84 

REV MAY 1989 

Tektronix Serial /Assembly No .  
Part No. EffB:tive Dscont 

315-0101 -00 
321-0126-00 
321-0206-00 
315-0272-00 
323-0275-00 
311-1263-00 

321-0126-00 
315-0102-00 
315-0200-00 
321-0126-00 
321-0206-00 
315-0101 -00 

315-0561-00 
31 1-1260-00 
315-0271 -00 
315-0152-00 
311-0622-00 
311-0622-00 

315-0105-00 
315-0101-00 
315-0681-00 
315-0391-00 
315-0361-00 
315-0302-00 

303-0432-00 
321-0347-00 
321-0369-00 
315-051 0-00 
301-0472-00 
301 -0472-00 

323-0356-00 
321-0260-00 
321-0097-00 
214-0579-00 8010100 8021636 
214-0579-00 8010100 8021636 
214-0579-00 8010100 8021636 

214-0579-00 8010100 8021636 
214-0579-00 8010100 8021636 
214-0579-00 8010100 8021636 
131-1436-00 8021637 
136-0333-00 8021637 
670-5960-03 8010100 8031870 
670-5960-04 8031871 

290-0778-00 
290-0778-00 
283-0047-00 
281-0629-00 
290-0778-00 
283-011 0-00 

281-D775-00 
283-D067-00 
281-0511 -00 
290-0778-00 
283-01 00-00 
281-0540-00 

290-0420-00 
283-0067-00 
281-0629-00 

Repl aceable Electrical Parts - 7904A 

Mfr. 
Nate & Description Code Mfr. Part No.  

RES , FXD , FILM: 1 00 OHM , 5% , 0 . 25W 57668 NTR2!i.J-E lODE 
RES , FXD, FILM: 200 OHM , l% , 0 . 125W,TC=TO 19701 5Q:):)'ED2WIDr 
RES , FXD , FILM: l . 37K OHM , l% , 0 . 125W, TC=TO 07716 CEAD13700F 
RES , FXD , FILM : 2 . 7K OHM, 5%,0. 25W 57668 NTR25.H02K7 
RES , FXD , FILM : 7 . 15K OHM, 1%, 0 . 5W, TC=TO 75042 CECTD-7151F 
RES, VAR, NONWW : lK OHM , l �/. . 0 . 50W 32997 3329P-L58-102 

RES , FXD, FI LM : 200 OHM , 1%, 0 . 125W, TC=TO 19701 5033ED200ROF 
RES , FXD, FI LM: 1K OHM , 5% , 0 . 25W 57668 NTR25.JE01KO 
RES, FXD , FILM:20 OHM , 5% , 0 . 25W 19701 5043CX20ROOJ 
RES , FXD , FILM : 20D OHM , 1%, 0 . 125W, TC=TO 19701 5033ED200ROF 
RES , FXO , FI LM: 1 . 37K OHM, l%, 0 . 125W, TC=TO 07716 CEAD13700F 
RES , FXO , F I LM: lOD OHM , 5% , 0 . 25W 57668 NTR25.J-E lODE 

RES , FXO , FI LM: 560 OHM, 5% , 0 .25W 19701 5043CX56MOJ 
RES, VAR, NONW : T!Ml., 250 Oi'tl, O . Sooi 32997 3329P-L58-251 
RES , FXO, F I LM : 270 OHM , 5%, 0 . 25W 57668 NTR25.J-E270E 
RES, FXD, FILM : 1 . 5K  OHM, 5% , 0 . 25W 57668 NTR25.J-E01K5 
RES , VAR, NONWW : TRMR , 100 OHM, O . Sooi 32997 3329H-L5&-101 
RES , VAR, NONWW: TRMR , 100 OHM, O . Sooi 32997 3329H-L58-101 

RES , FXD , FILM : lM Oi't1 , S/. , 0 . 25W 19701 5043CX1MOOOJ 
RES , FXD , FI LM : l OO OHM , 5% , 0 .25W 57668 NTR25.H lODE 
RES , FXD , FILM : 680 Oi't1 , 5% , 0 .25W 57668 NTR25.J-E680E 
RES, FXD, FILM : 390 OHM , 5% , 0 .25W 57668 NTR25.J-E390E 
RES, FXD, FI LM: 360 OHM , 5%, 0 . 25W 19701 5043CX360ROJ 
RES , FXD , FI LM : 3K OHM , 5%, 0 . 25W 57668 NTR25.J-E03KO 

RES, FXO, CMPSN : 4 .3K OHM , 5%, 1W 01 121 GB4325 
RES , FXD . FI LM : 40 . 2K OHM , 1% , 0 . 125W, TC=TO 91637 CMF551 16G40201F 
RES , FXD , FILM: 68 . 1K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED68KlOF 
RES, FXD, FILM : 51 OHM , S/. , 0 . 25W 19701 5043CX51ROOJ 
RES , FXD , FILM: 4 . 7K OHM, 5%, 0 . 5W 19701 5053CX4K700J 
RES, FXO , F I LM: 4 . 7K OHM, 5%, 0 . 5W  19701 5053CX4K700J 

RES, FXO , FI LM : 49 .9K OHM, l%,0 . 5W, TC=TO 75042 CECTD-4992F 
RES , FXO, FILM : 4 . 99K OHM, l% , 0 . 125W, TC=TO 19701 5033E04K990F 
RES, FXO, FI LM : 100 OHM, l% , 0 . 1 25W,TC=TO 91637 CMF55l 16G1 OOROF 
TERM, TEST POINT: BRS CD PL 80009 214-0579-00 
TERM, TEST POINT : 8RS CD PL 80009 214-0579-00 
TERM, TEST POINT :BRS CD PL 80009 2 14-0579-00 

TERM , TEST POINT : BRS CD PL 80009 214-0579-DO 
TERM,TEST POINT: BRS CD PL 80009 214-0579-QO 
TERM,TEST POINT: 8RS CD PL 80009 214-0579-00 
RCPT , COAX CA: CKT 80 MT ,3-PRONG, BRS GOLD PL 80009 131-1436-QO 
SOCKET , PIN TERH: U/W 0 . 03 DIA PINS 00779 1-331677-4 
CIRCUIT 80 ASSY : LOW VOLTAGE REGULATOR 80009 670-5960-03 
CIRCUIT BD ASSY : LV REGULATOR 80009 670-5960-04 

CAP, FXD. ELCTLT : 1UF, 2�/.. 50V , NPLZD 54473 ECE-A50N1 
CAP, FXD, ELCTLT : 1UF, 2�!.. 50V , NPLZD 54473 ECE-A50N1 
CAP, FXD. CER DI : 270PF, 5%, 500V 59660 0831604Z5F0271J 
CAP, FXD, CER DI : 33PF , S/. , 600V 52763 2ROPLZ007 33POJC 
CAP, FXD, ELCTLT : 1UF, 2�/. . SOV, NPLZD 54473 ECE-A50Nl 
CAP, FXD.CER DI : 0 . 005UF, +80-2�/. . 1 50V 59660 855-547-E-502Z 

CAP, FXD.CER DI : 0 . 1UF, 20% , 50V 04222 MA205E1 04MAA 
CAP, FXD, CER DI : 0 . 001UF , l0%, 20DV 59660 835-515-YSEOlOZK 
CAP, FXD,CER DI : 22 PF , +/-2 . 2PF, 500V 52763 2RDPLZOD7 22Pil<C 
CAP, FXO, ELCTLT : 1UF, 2�/. . 50V, NPLZD 54473 ECE-A50Nl 
CAP, FXD, CER Dl : 0 . 0047UF , l0% , 200V 04222 SR306A472KAA 
CAP , FXO,CER DI : 51PF,S/., 500V 59660 301-000U2J0510J 

CAP, FXD, ELCTLT : 0 . 68UF, 2�!. . 75V 05397 TllOA684M075AS 
CAP , FXD, CER Dl : 0 . 001UF , l �/.. 200V 59660 835-515-YSE0102K 
CAP, FXD, CER DI : 33PF , S/., 600V 52763 2RDPLZ007 33POJC 
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A22C88 290-0420-00 CAP , FXD, ELCTLT : 0. 68UF,20'/o, 75V 05397 T110A684M075AS 
A22Cll4 281-0605-00 CAP, FXD, CER Dl : 200PF , l0'/., 500V 59660 301000Y50201K 
A22C156 290-0745-00 CAP, FXD , ELCTLT : 22UF, +50-20'/o, 25WVDC 54473 ECE-A25V22L 
A22CR7 1 52-0333-00 SEMICOND DVC , DI : SW, S I , 55V , 200MA , D0-35 07263 FDH-6012 
A22CR8 152-0333-00 SEMICOND DVC , DI : SW, S I , 55V , 200MA , D0-35 07263 FDH-6012 
A22CR10 152-0333-00 SEMICOND DVC, DI : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 

A22CR1 1 152-0333-00 SEMICOND DVC , D l : SW , S I , 55V , 200MA, DD-35 07263 FDH-6012 
A22CR15 152-0333-00 SEMICOND DVC , DI : SW , S I , 55V , 200MA, DD-35 07263 FDH-6012 
A22CR19 152-0141-02 SEMICOND DVC , D I : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152) 
A22CR20 152-0141-02 SEMICOND DVC, DI : SW , S I , 30V , 150MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
A22CR21 152-0141-02 SEMICOND DVC , D I : SW , S I ,30V , 1 50MA , 30V, D0-35 03508 OA2527 ( 1N4152) 
A22CR22 152-0333-00 SEMICONO DVC , DI : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 

A22CR28 1 52-0066-03 SEMICOND DVC , D l : RECT , S I , 400V , 1A , D0-41 14433 LG4017 
A22CR45 152-0333-00 SEMICOND DVC , D I : SW, SI , 55V , 200MA , D0-35 07263 FDH-6012 
A22CR49 152-0141-02 SEMICOND DVC , D I : SW , S I , 30V , 150MA, 30V, D0-35 03508 DA2527 ( 1N4152} 
A22CR50 152-0141-02 SEMICOND DVC, OI : SW , S I , 30V , 150MA, 30V, DD-35 03508 DA2527 ( 1N4152} 
A22CR51 152-0141-02 SEMICOND DVC,DI : SW , S I , 30V, 150MA, 30V, D0-35 03508 DA2527 ( 1N4152} 
A22CR52 152-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 

A22CR58 152-0066-03 SEMICOND DVC, DI : RECT , S I , 400V , 1A, DD-41 14433 LG4017 
A22CR64 152-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 
A22CR76 1 52-0066-03 SEMICOND DVC , D I : RECT , S I , 400V , lA, DD-41 14433 LG4017 
A22CR84 152-0333-00 SEMICOND DVC , D I : SW, S I , 55V, 200MA, DD-35 07263 FDH-6012 
A22CR96 152-0066-03 SEMICOND DVC , D I : RECT , S I , 400V , 1A , D0-41 14433 LG4017 
A22CR114 152-0333-00 SEMICOND DVC, Dl : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 

A22CR132 152-0066-03 SEMICOND DVC , D I : RECT , SI , 400V , 1A , DD-41 14433 LG4017 
A22CR142 152-0423-00 SEMICOND DVC , DI : RECT , S I , 400V ,3A,H176A 04713 1N5000 
A22CR143 152-0141-02 SEMICOND DVC, DI : SW , S I , 30V , l 50MA , 30V, D0-35 03508 DA2527 ( 1N4152) 
A22CR144 152-0423-00 SEMICOND DVC, DI : RECT , S I , 4DOV , 3A , Hl76A 04713 1N5000 
A22CR148 152-0141-02 SEMICOND DVC , D I : SW, S I , 30V , l50MA, 30V, D0-35 03508 DA2527 ( 1N4152} 
A22P82 131-0589-00 TERMINAL , PIN : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 

(QUANTITY OF 10)  

A22P83 131-0589-00 TERMINAL , PIN : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 
(QUANTITY OF 8}  

A22P90 131-0608-00 TERHINAL , P I N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
(Ql»\NTITY OF 2 )  

A22Q22 151-0350-00 TRANSI STOR : PNP , SI , T0-92 04713 SPS6700 
A22Q34 151-0103-00 TRANSI STOR : NPN , S I , T0-5 80009 151-0103-00 
A22Q38 1 51-0134-00 TRANSI STOR : PNP , SI , T0-39 04713 SM3195 
A22Q52 1 51-0347-00 TRANSI STOR : NPN , SI , T0-92 04713 SPS7951 

A22Q68 151-0347-00 TRANSI STOR : NPN , SI , T0-92 04713 SPS7951 
A22Q88 151-0342-00 TRANSI STOR : PNP , S I , T0-92 07263 5035928 
A22Qll8 151-0302-00 TRANSI STOR: NPN , SI , T0-18 04713 ST899 
A22Q144 151-0190-05 TRANSI STOR: SELECTED 2N3904 80009 151-0190-05 
A22Q148 151-0373-00 TRANSISTOR : PN P , SI , TD-127 04713 SJE925 
A22R1 321 -0369-00 RES , FXD , F I LM : 68 . 1K OHM, 1% , 0 . 12SW , TC=TO 19701 5043ED68KlOF 

A22R2 321-0386-00 RES , FXD , FILM : 102K OHM, 1% , 0 . 125W,TC=TO 07716 CEA010202F 
A22R3 321-0336-00 RES , FXO, F I LM : 30 . 9K OHM, 1%, 0 . 125W, TC=TO 19701 5043ED301<90F 
A22R4 321-0290-00 RES, FXD, F I LM: 1 0 . 2K OHM, 1% , 0 . 125W , TC=TO 19701 5043ED10K20F 
A22R5 321-0319-00 RES, FXD, F I LM : 20 . 5K OHM, 1%, 0 . 125W, TC=TO 19701 5033ED20K50F 
A22R8 315-0332-00 RES, FXD, F I LM : 3 . 3K OHM, 5% , 0 . 25W 57668 NTR25.J-E03K3 
A22R10 323-0265-00 RES, FXD, F I LM: 5 . 62K OHM, 1% , 0 . 5W , TC=TO 75042 CECTQ-5621F 

A22R12 315-0512-00 RES , FXD, FILM: 5 . 1K OHM, 5% , 0 .  25W 57668 NTR2&J-E05Kl 
A22R13 315-0103-00 RES , FXD , FI LM: 10K OHM, 5% , 0 . 25W 19701 5043CX10KOOJ 
A22R14 321-0730-06 RES, FXD, F I LM : 5 . 703K OHM, 0 . 2'/o , 0. 125W, TC=T9 19701 5033RE5K703C 
A22R15 31 1-1225-00 RES, VAR, NONWH : TRMR , 1 K  OHM , 0 . 5W 32997 3386F-T04-102 
A22R16 321-0331-09 RES, FXD, FILM : 27 . 4K OHM , 1% , 0 . 125W, TC=T9 19701 5033RE27K4F 
A22R17 315-0151-00 RES , FXD , FI LM : 150 OHM , 5% , 0 . 25W 57668 NTR25J-E150E 

A22R21 315-0104-00 RES , FXO , FI LM: 100K OHM, 5% , 0 . 25W 57668 NTR25J-E100K 
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A22R22 315-0821-00 RES , FXO , FI LM: 820 OHM , 5% , 0 .25W 19701 5043CX820ROJ 
A22R24 315-0331-00 RES , FXD , FI LM: 330 OHM , 5% , 0 . 25W 57668 NTR2!>J-E330E 
A22R25 315-0471-00 RES , FXO , FI LM : 470 OHM, 5% , 0 . 25W 57668 NTR2!>J-E470E 
A22R26 315-0181-00 RES , FXO, FILM: 180 OHM , 5% , 0 . 25W 57668 NTR2!>J-E180E 
A22R27 315-0512-00 RES , FXD , FILM: 5 . 1K OHM, 5% , 0. 25W 57668 NTR2!>J-E05Kl 
A22R28 308-0365-00 RES , FXD,WW: 1 . 5  OHM , S%,3W 00213 12405-1 . 5-5 

A22R32 315-0432-00 RES, FXO, FI LM : 4 . 3K OHM, 5% , 0. 25W 57668 NTR2!>J-E04K3 
A22R34 304-0102-00 RES, FXD, CMPSN: 1K OHM , 100/., 1W 01121 GB1021 
A22R36 31 5-0121-00 RES, FXD , FI LM: 120 OHM, 5% , 0 . 25W 19701 5043CX12MOJ 
A22R37 315-0123-00 RES , FXD, FI LM: 12K OHM , 5%, 0 . 25W 57668 NTR2!>J-E12KO 
A22R38 301-0182-00 RES , FXD , FI LM: 1 . 8K  OHM, 5% , 0 . 5W 19701 5053CX1KBOOJ 
A22R42 315-0203-00 RES, FXO , FI LM: 20K OHM , 5%, 0.25W 57668 NTR2!>J-E 20K 

A22R44 315-0103-00 RES, FXD , FI LM: 10K OHM , 5% , 0 . 25W 19701 5043CX1 OKOOJ 
A22R45 321-0924-07 RES , FXD , FI LM:40K OHM , O. l% , 0 . 1 25W, TC=T9 19701 5033RE40KDOB 
A22R46 321-0924-07 RES , FXD , FI LM : 40K OHM , 0 . 1% , 0 . 125W, TC=T9 19701 5033RE40KOOB 
A22R47 315-0151-00 RES, FXD, FI LM: 150 OHM , 5% , 0 .25W 57668 NTR2!>J-El50E 
A22R51 315-0104-00 RES , FXD . FILM : 1 00K OHM , 5% , 0 . 25W 57668 NTR2!>J-ElOOK 
A22R52 315-0821-00 RES , FXD , FI LM:820 OHM , 5% , 0 . 25W 19701 5043CX820ROJ 

A22R54 31 5-0511 -00 RES , FXD, FI LM: 510 OHM , 5% , 0 . 25W 19701 5043CX51 OROJ 
A22R55 315-0471-00 RES , FXD, FILM:470 OHM , 5% , 0 . 25W 57668 NTR2!>J-E470E 
A22R56 315-0181-00 RES , FXD , FILM: 180 OHM , 5%, 0 . 25W 57668 NTR2!>J-El80E 
A22R57 315-0512-00 RES , FXD , FILH: 5 . 1K OHM, S% , 0 . 25W 57668 NTR2!>J-E05Kl 
A22R58 308-0686-00 RES , FXD,WW: 2 . 2  OHM , S%, 2W 18235 C-20 2 . 2  OHM 5% 
A22R61 321-0332-07 RES , FXD. FI LM : 28 . 0K OHM , O . l% , 0 . 125W,TC=T9 19701 5033RE28KOOB 

A22R62 321-1296-07 RES , FXD , FILM: 12.0K OHM , 0 . 1% , 0. 125W ,TC=T9 19701 5033RE12KOOB 
A22R63 315-0152-00 RES , FXD, FILM: 1 . 5K  OHM, S% , 0. 25W 57668 NTR2!>J-E01KS 
A22R67 315-0123-00 RES, FXD , FILM : l 2K OHM , 5% , 0 . 25W 57668 NTR25J-El2KO 
A22R68 31 5-0302-00 RES , FXD , FI LH:3K OHM , S/o , 0 . 25W 57668 NTR2!>J-E03KO 
A22R69 31 5-0822-00 RES , FXD, FILM: 8 . 2K OHM, 5% , 0. 25W 19701 5043CX8K200J 
A22R73 315-0201-00 RES , FXD, FI LM: 200 OHM , S% , 0 . 25W 57668 NTR2!>J-E200E 

A22R74 315-0393-00 RES , FXD, FI LH:39K OHM, Sio , 0 . 25W 57668 NTR25J-E39KO 
A22R75 308-0804-00 RES , FXD , WW : 0 . 025 OHM , S% , 0 . 5W  80009 308-0804-00 
A22R76 315-0151-00 RES , FXD, FI LM : l SO OHM , S% , 0 .25W 57668 NTR25J-E150E 
A22R77 315-0432-00 RES , FXD, FILM : 4 . 3K OHM, 5% , 0 . 25W 57668 NTR2!>J-E04K3 
A22R80 321-0924-07 RES , FXD , FI LM : 40K OHM , 0 . 1% , 0 . 125W , TC=T9 19701 5033RE40KDOB 
A22R81 321-1296-07 RES , FXD, FILM: 1 2 . 0K  OHM , 0 . 1% , 0 . 125W,TC=T9 19701 5033RE12KDOB 

A22R82 315-0912-00 RES , FXD, FILM: 9 . 1K OHM, Sio , 0 . 25W 57668 NTR25J-EOOK1 
A22R83 315-0102-00 RES , FXD, FILM: 1K OHM , S/o , 0 . 25W 57668 NTR2!>JE01KO 
A22R87 315-0123-00 RES, FXD, FI LM: 12K OHM, S% , 0 . 25W 57668 NTR2!>J-El2KO 
A22R88 315-0302-00 RES , FXD, FI LM:3K OHM, S/. , 0 . 25W 57668 NTR25J-E03KO 
A22R93 315-0201-00 RES, FXD, FI LM: 200 OHM, 5% , 0 . 25W 57668 NTR2!>J-E200E 
A22R94 315-0393-00 RES , FXD , FI LM:39K OHM , S% , 0 . 25W 57668 NTR25J-E39KO 

A22R95 308-0804-00 RES , FXD ,WW:0. 025 OHM , 5% , 0 . 5W 80009 308-0804-00 
A22R96 315-0151-00 RES, FXD, FI LM: 150 OHM , S% , 0 . 25W 57668 NTR25J-E150E 
A22R97 315-0432-00 RES , FXD , FILM : 4 . 3K OHM, S% , 0. 25W 57668 NTR25J-E04K3 
A22Rll3 321-1713-07 RES , FXD , FI LM:36K OHM 0. 1% , 0 . 125W ,TC=T9 19701 5033RE36KDOB 
A22Rll4 321-0926-07 RES , FXD, FI LM:4K OHM , 0. 1% , 0 . 125W , TC=T9 19701 5033RE4KOOB 
A22R121 315-0512-00 RES , FXD , FI LM : 5 . 1K OHM, S'Io , 0 . 25W 57668 NTR25J-E05Kl 

A22R122 315-0201-00 6031871 RES , FXD, FI LM: 200 OHM, 5% , 0 . 25W 57668 NTR25J-E200E 
A22R126 315-0131-00 RES , FXO , FI LM: 130 OHM ,5% , 0. 25W 19701 5043CX13MOJ 
A22R127 315-0203-00 RES , FXD , FI LM: 20K OHM, 5% , 0 . 25W 57668 NTR25J-E 20K 
A22R128 315-0203-00 RES , FXD , FI LM : 20K OHM , 5% , 0 . 25W 57668 NTR25J-E 20K 
A22R129 315-0101-00 RES , FXD, FILM: 100 OHM , Sio , 0. 25W 57668 NTR25J-E 100E 
A22R131 315-0362-00 RES , FXD , FI LM : 3 . 6K  OHM, 5% , 0 . 25W 19701 5043CX3K600J 

A22R132 315-0151-00 RES , FXD, FILM: 150 OHM , 5% , 0 . 25W 57668 NTR25J-E150E 
A22R133 308-0804-00 RES , FXD,WW: 0 . 025 OHM, 5% , 0 . 5W 80009 308-0804-00 
A22R134 308-0804-00 RES, FXD , WW : 0 . 025 OHM , S'Io , 0 . 5W 80009 308-0804-00 
A22R135 315-0470-00 RES, FXD , FI LM:47 OHM , S'Io , 0 . 25W 57668 NTR25J-E47EO 
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A22R136 315-0432-00 RES , FXD, FILM:4 .3K OHM, 5%,0 . 25W 57668 NTR25J-E04K3 
A22R141 315-0822-00 RES , FXD ,F ILM:8 . 2K OHM, 5% ,0 .25W 19701 5043CX8K200J 
A22R142 315-0103-00 RES , FXD, FI LM: 10K OHM, 5% ,0 . 25W 19701 5043CX10KDOJ 
A22R143 315-0243-00 RES , FXD, FI LM: 24K OHM ,5% ,0 . 25W 57668 NTR25J-E24KO 
A22R144 315-0562-00 RES , FXD ,FI LM : 5 . 6K  OHM, 5% , 0 . 25W 57668 NTR25J-E05K6 
A22R145 315-0221-00 RES , FXD, FILM: 220 OHM, 5%,0 .25W 57668 NTR25J-E220E 

A22R148 308-0702-00 RES , FXD,'w'W:0 .33 OHM, S"Io ,2W 75042 SPH-R3300J 
A22R152 301-0561-00 RES, FXD, FILM :560 OHM, 5%,0 .5W 01121 EB5615 
A22Rl56 301-0431-00 RES, FXD ,F ILM: 430 OHM, 5%, 0 . 5W 19701 5053CX430ROJ 
A22U15 156-0067-12 8010100 8010784 MICROCKT , LINEAR:OPERATIONAL AMPLIFIER 01295 l.IA741CJG 
A22U15 156-0067-01 8010785 8041970 MICROCKT , LI NEAR:OPNL AMPL ,CHECKED 04713 1(;1741CP1DS 
A22U15 156-0067-00 8041971 MICROCKT , L I NEAR:BIPOLAR,OPNL N-IPL 04713 1(;1741CP1 

A22U45 156-0067-12 8010100 8010784 MICROCKT , L INEAR :OPERATIONAL AMPLIFIER 01295 l.IA741CJG 
A22U45 156-0067-01 8010785 8041970 MICROCKT , LINEAR :OPNL AMPL ,CHECKED 04713 MC1741CP1DS 
A22U45 156-0067-00 8041971 MI CROCKT, Ll NEAR: 8 I POLAR, OPNL N-IPL 04713 1(;1741CP1 
A22U64 156-0158-04 MICROCKT, LI NEAR:Dl.IAL OPNL AMPL 01295 1(;1458JG 
A22U84 156-0158-04 MICROCKT , L INEAR:Dl.IAL OPNL AMPL 01295 1(;1458JG 
A22Ull4 156-0158-04 M I CROCKT, Ll  NEAR : DUAL OPNL AMPL 01295 1(;1458JG 

A22VR10 152-0217-00 SEMICOND DVC , DI :ZEN , SI ,8 .2V , 5%, 0 .4W, D0-7 04713 SZG20 
A22VR12 152-0212-00 SEMICONO DVC ,D I :ZEN , SI , 9V , 5%, 0 . 5W ,D0-7 04713 SZ50646RL 
A22VR17 152-0283-00 SEMICDND DVC ,D I :ZEN , S I .43V , 5% ,0 .4W ,D-07 04713 1N9768 
A22VR32 152-0281 -00 SEMICOND DVC ,D I :ZEN , SI , 22V, 5% ,0 .4W ,D0-7 12954 1N9698/D0-35 
A22VR36 152-0281-00 SEMICOND DVC , DI :ZEN , SI , 22V , 5% ,0 .4W,D0-7 12954 1N9698/D0-35 
A22VR47 152-0283-00 SEMICONO DVC , D I :ZEN , SI , 43V, 5'/. ,0 .4W,D-07 04713 1N9768 

A22VR152 152-0175-01 SEMICOND DVC, OI :ZEN , SI , 5 . 6V , 5% ,0 .4W,D0-7 04713 SZG5021RL 
A22VR156 152-0175-01 SEMICOND DVC ,D I :ZEN , SI , 5 .6V , 5% ,0 .4W,D0-7 04713 SZG5021RL 
A23 670-6259-01 8010100 8019999 CIRCUIT 80 ASSY : INVERTER 80009 670-6259-01 
A23 670-6259-02 8020000 CIRCUIT 80 ASSY : INVERTER 80009 670-6259-02 

(PART OF 62D-0283-02 ) 
A23C5 283-0022-00 8010100 8019999 CAP, FXD,CER DI :0 . 02UF,+lD0-0'/., 1400V 59660 3888531Z5t.Xl203Z 
A23C5 1 19-1 168-00 8020000 CAPACITOR-RES : 0 . 1UF , 20'/, & 22 OHM , 10'/., 250VAC 14752 RG1782-1 

A23C6 283-0022-00 8010100 8019999 CAP, FXD, CER DI :0 . 02UF,+lD0-0%, 1400V 59660 3888531Z5l.0203Z 
A23C19 283-0057-00 CAP , FXD,CER DI :0 . 1UF,+80-20'/., 200V 04222 SR306El 04ZAA 
A23C27 283-0280-00 8010100 8019999 CAP, FXD ,CER DI : 2200PF, 10'/.,2000V 60705 564CBA202EH222 
A23C27 283-0351 -00 8020000 CAP, FXO,CER DI : SOOOPF, 20%,3000V 51406 DHR1 n5U502M3KV 
A23C28 283-0280-00 8010100 8019999 CAP, FXD,CER DI : 2200PF, 10'/.,2000V 60705 564CBA202EH222 
A23C28 283-0351-00 8020000 CAP, FXD,CER DI : SOOOPF, 20'/o,3000V 51406 DtfU 7ZSU502M3KV 

A23C29 285-0939-00 CAP , FXD, PLASTIC :3UF ,5'/o,400V 04009 TEK13-17 
A23C31 290-0891-00 CAP , FXD, ELCTLT : 1UF,+75 -10'/., 50V 55680 ULAlHOlOTEA 
A23C35 283-0060-00 CAP , FXD, CER DI : 100PF , 5%, 200V 59660 855-535U2J101J 
A23C36 283-0280-00 CAP, FXD,CER DI : 2200PF, 10'/o,2000V 60705 564CBA202EH222 
A23C38 283-0279-00 CAP, FXD,CER DI : 0 . 001UF, 20'/.,3000V 51406 DHR12Y5S102M3KV 
A23C39 290-0891-00 CAP, FXD. ELCTLT : 1UF ,+75 -10%,50V 55680 ULA1H010TEA 

A23C42 283-0079-00 CAP , FXD,CER DI : 0. 01UF, 20%,250V 04222 SR503C1031-\1\A 
A23C43 290-0767-00 CAP, FXD , ELCTLT :4 . 7UF ,+75-10'/. , 160VOC 54473 ECEA2CS4R7 
A23CR15 152-0396-01 8010100 8019999 SEMICOND DVC , D I : RECT , SI , 400V , 3A 14936 KBPC604-1 
A23CR15 152-0750-00 8020000 SEMICOND DVC , D I : RECT , 8RIDGE , S I , 3A , 250NS 05828 RKBPC606-12 
A23CR32 152-0107-00 SEMICOND DVC , DI :RECT , S I , 400 V , 400MA,A1 12969 "G727" 
A23CR33 152-0400-00 SEMICONO DVC , DI :RECT , S I , 400V , lA 04713 SR19nK 

A23CR34 152-0400-00 SEMICOND DVC ,D l :RECT ,S I , 400V , 1A 04713 SR1977K 
A23CR36 152-0061-00 SEMICOND DVC , Dl : SW , S l , l75V , 0 . 1A, D0-35 07263 FDH2161 
A23CR37 152-0061-00 SEMICOND DVC ,D I :SW, S l , l75V ,O . lA , D0-35 07263 FDH2161 
A23CR38 152-0107-00 SEMICOND DVC , Dl :RECT , S I , 400 V ,400MA,A1 12969 "G727" 
A23CR39 152-0400-00 SEMICOND DVC ,Dl : RECT , SI , 400V , 1A 04713 SR1977K 
A23CR40 152-0107-00 SEMICOND OVC ,D I :RECT , S l , 400 V ,400MA,Al 12969 "G727" 

A23CR41 152-0400-00 SEMICOND DVC , Dl :RECT ,S I , 400V, lA 04713 SR1977K 
A23CR45 152-0061-00 SEMICOND DVC ,D I : SW ,S I , 175V, 0 . 1A , D0-35 07263 FDH2161 
A23CR46 152-0581-00 SEMICOND DVC , DI :RECT , S l , 20V , 1A ,A59 04713 1N5817 
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Ca11101e11t No. 

A23CR49 
A23DS19 
A23E8 
A23E13 
A23L24 
A23Q30 

A23Q34 
A23Q40 
A23Q43 
A23Q45 
A23Q46 
A23R5 

A23R8 
A23R9 
A23R10 
A23R12 
A23R13 
A23R19 

A23R21 
A23R25 
A23R31 
A23R32 
A23R36 
A23R37 

A23R38 
A23R39 
A23R40 
A23R41 
A23R42 
A23R43 

A23R44 
A23R45 
A23R46 
A23R47 
A23RT9 
A23RT13 

A23T8 
A23T25 
A23T30 
A23T35 
A23TP31 
A23TP34 

A23TP38 
A23TP46 
A23VR38 
A23VR45 
A23W5 
A24 

A24DL5 
A25 
A25P20 

A25P21 

A25P22 

A26 

REV W\Y 1989 

Tektronix 
Part No. 

152-0107-00 
150-0035-00 
1 19-0181-00 
1 19-0181-00 
108-0681-00 
151-0508-00 

151 -0632-00 
151-0632-00 
151-0347-00 
151-035D-OO 
151-0260-00 
304-0270-00 

308-0503-00 
304-0473-00 
303-0184-00 
308-0503-00 
304-0473-00 
302-0565-00 

304-01 54-00 
315-0471-00 
303-0100-00 
315-0220-00 
315-0103-00 
301-0200-00 

31 5-0332-00 
301-0200-00 
315-0220-00 
31 5-0753-00 
315-0303-00 
31 5-0274-00 

31 5-0270-00 
31 5-0182-00 
31 5-0123-00 
301-0184-00 
307-0353-00 
307-0353-00 

120-0636-00 
1 20-0743-00 
1 20-0744-00 
120-0747-00 
214-0579-00 
214-0579-00 

214-0579-00 
214-0579-00 
152-0241-00 
152-0428-00 
131-0566-00 
119-1048-00 

----- -----
670-8052-00 
131-1 149-00 

131-1149-00 

131-1149-00 

670-8053-00 

Serial/Assembly No. 
Effecti ve Dscont 

6010100 6019999 

6010100 6019999 

BOlOlOO 6019999 

6010100 6042116 

6010100 6042116 

6020000 

Repl aceable Electri cal Parts - 7904A 

Mfr. 
Heine & Descrietion ColE Mfr. Part No .  

SEMICOND DVC , DI : RECT , S l , 400 V , 40DMA,A1 1 2969 "6727" 

LAMP, GLOW : 90V MAX , 0 . 3MA,AID-T ,WIRE LD TK0213 JH005/3011JA 
ARSR . ELEC SURGE :230 , GAS FILLED 25008 61-A230 
ARSR, ELEC SURGE : 230,GAS FI LLED 25088 61-A230 
CO! L , RF: FIXED, 140UH TK1345 108-0681-00 
TRANSISTOR : UJT , Sl , T0-98 03508 Xl3T520 

TRANSI STOR : NPN , SI LICON , T0-220 04713 MJE13007 
TRANSISTOR : NPN , SI LICON , T0-220 04713 MJE13007 
TRANSI STOR : NPN , SI ;T0-92 04713 SPS7951 
TRANSISTOR : PNP , SI , T0-92 04713 SPS6700 
TRANS I STOR : NPN , S I , T0-39 80009 151-0260-00 
RES, FXD, CMPSN : 27 Olfo1 , 10%, 1W 01121 662701 

RES , FXO , WW : 6 . 8  OHM , 5%, 2 . 5W 14193 SA31 -6R80J 
RES , FXD, CMPSN : 47K OHM, l0'/o , 1W 01121 GB4731 
RES, FXO, CMPSN : 180K OHM , 5% , 1W 01121 661845 
RES , FXD , WW : 6 . 8  OHM , 5%, 2 . 5W  14193 SA31-6R80J 
RES, FXD, CMPSN : 47K OHM, 10'/o, 1W 01121 GB4731 
RES, FXD, CMPSN : 5 . 6M  OHM , 10'/o, O . SW  01121 EB5651 

RES, FXD, CMPSN : 150K OHM, 10'/o, 1W 0 1 121 G8 1541 
RES , FXD , FI LM: 470 OHM , 5%, 0 . 25W 57668 NTR25J-E470E 
RES, FXD, CMPSN : 10 OHM , 5%, 1W 01121 681005 
RES , FXD , FILM : 22 OHM . �Io. 0 . 25W 19701 5043CX22ROOJ 
RES , FXD , FILM: 10K OHM , 5%, 0 . 25W 19701 5043CX1 OKDOJ 
RES , FXD . FI LM : 20 OHM , S/. , O . SW  19701 5053CX20ROOJ 

RES , FXO , F I LM: 3 . 3K OHM, 5% , 0 . 2 5W  57668 NTR25J-E03K3 
RES , FXD , FI LM : 20 OHM , Sio , O . SW  19701 5053CX20ROOJ 
RES, FXD, FILM: 22 OHM, S/o , 0 . 25W 19701 5043CX22ROOJ 
RES , FXD . FI LM: 75K OHM , 5% , 0 . 25W 57668 NTR25J-E75KO 
RES , FXD, FI LM : 30K OHM, 5% , 0 . 25W 19701 5043CX30KOOJ 
RES , FXD, F I LM : 270K OHM, 5%, 0 . 25W 57668 NTR25J-E270K 

RES , FXO , FI LM : 27 OHM, S/. , 0 . 25W 19701 5043CX27ROOJ 
RES , FXO, FI LM: 1 . 8K OHM, 5% , 0 . 25W 57668 NTR25J-E1KB 
RES , FXD, F I LM: l2K OHM , 5%, 0 . 25W 57668 NTR25J-E12KO 
RES , FXD , FI LM : 180K OHM, 5% , 0 . 5W  57668 TR50J-E180K 
RES, THERMAL : 5  OHM , 10% 15454 50A5RDK270SS-Sll 
RES, THERMAL : 5  OHM, 10'/. 15454 5DA5ROK270SS-SIL 

X�. M ,  STPDN : LINE TRIGGER 75498 120-0636-00 
X�. TOROI D :  80009 120-0743-00 
X�. TOROID : 5  WINDINGS TK1345 120-0744-00 
X�.H�OI D :  TK1345 120-0747-00 
TERM, TEST POINT: BRS CD PL 80009 214-0579-00 
TERM , TEST POINT : 6RS CD PL 80009 214-0579-00 

TERM, TEST POI NT : 6RS CD PL 80009 214-0579-00 
TERM, TEST POINT : 6RS CD PL 80009 214-0579-00 
SEMICOND DVC , O I :ZEN , Sl , 33V , 5% , 0 . 4W , D0-7 14552 1N9736 
SEMICONO DVC,DI :ZEN , SI , 120V , 5%, 0 . 4W, 00-7 04713 SZ13202 ( 1 N9876) 
6US , CONDUCTOR: DUMMY RES , 0 . 094 OD X 0 . 225 L 24546 DMA 07 
DELAY LINE, ELEC : 65NS , 50 OHMS 80009 1 19-1048-QO 
( NO ELECTRICAL PARTS) 

( NOT AVAI LABLE . USE A24) 
CIRCUIT 60 ASSY : FRONT PANEL DISPLAY 80009 670-8052-00 
CONTACT, ELEC: CKT 60 EDGE , PH  BRZ S I L  PL 80009 131-1149-00 
(�TITY OF 2 )  
CONTACT, ELEC: CKT 6D EDGE , PH 6RZ S I L  PL 80009 131-1 149-00 
(Ql.lt\NTITY OF 2 )  
CONTACT , ELEC:CKT 6 D  EDGE, PH B RZ  S I L  PL 80009 131-1149-00 
( Ql.lt\NTITY OF 2 )  
CIRCUI T 6D ASSY : FRONT PANEL DISPLAY 80009 670-8053-00 
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A26P20 131-1149-00 CONTACT, ELEC:CKT 80 EDGE , PH 8RZ S I L  PL 80009 131-1149-00 
( QI.WlT lTY OF 2 )  

A26P21 131-1 149-00 CONTACT , ELEC : CKT 80 EDGE , PH 8RZ SIL PL 80009 131-1149-00 
( QUO.NTITY OF 2 )  

A26P22 131-1149-00 CONTACT, ELEC : CKT 80 EDGE , PH 8RZ S I L  PL 80009 131-1149-00 
( Ql.V\NTI TY OF 2 ) 

A27 670-4346-00 CIRCUIT 80 ASSY : READOUT PROTECTION #1 80009 670-4346-00 
( PART OF 672-0572-00) 

A27CR2235 152-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2236 152-0333-00 SEMICOND DVC , D I : SW , SI , 55V, 200MA, D0-35 07263 FDH-6012 

A27CR2237 1 52-0333-00 SEMICOND DVC, DI : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2238 152-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2239 152-0333-00 SEMICOND DVC , DI : SW , SI , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2240 152-0333-00 SEMICONO DVC , DI : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2241 1 52-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2242 1 52-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 

A27CR2243 1 52-0333-00 SEMICOND DVC , D I : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2244 1 52-0333-00 SEMICOND DVC , D I : SW , S ! , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2245 152-0333-00 SEMICOND DVC , DI : SW, S l , 55V,200MA, D0-35 07263 FDH-6012 
A27CR2246 152-0333-00 SEMICOND DVC , DI : SW, S l , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2247 1 52-0333-00 SEMICOND DVC , D I : SW , S ! , 55V,200MA, D0-35 07263 FOH-6012 
A27CR2248 1 52-0333-00 SEMICOND DVC , Dl : SW , S ! , 55V , 200MA , D0-35 07263 FDH-6012 

A27CR2249 1 52-0333-00 SEMICOND DVC , DI : SW , S l , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2250 152-0333-00 SEMICOND DVC , O I : SW , S I , 55V ,200MA, D0-35 07263 FDH-6012 
A27CR2251 152-0333-00 SEMICOND DVC , OI : SW , S l , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2252 152-0333-00 SEMICOND DVC . DI : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2253 1 52-0333-00 SEMICOND OVC , DI : SW, SI , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2254 152-0333-00 SEMICOND DVC, OI : SW , S I , 55V, 200MA , D0-35 07263 FDH-6012 

A27CR2255 152-0333-00 SEMICOND DVC , DI : SW , S I , 55V,200MA, D0-35 07263 FDH-6012 
A27CR2256 152-0333-00 SEMICONO OVC , DI : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2257 152-0333-00 SEMICOND DVC , OI : SW , SI , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2258 152-0333-00 SEMICOND OVC , O I : SW , S I , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2259 152-0333-00 SEMICONO OVC , D I : SW, S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2260 152-0333-00 SEMICOND DVC , OI : SW , S I , 55V , 200MA, 00-35 07263 FDH-6012 

A27CR2261 152-0333-00 SEMICONO OVC , OI : SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2262 152-0333-00 SEMICOND DVC , DI : SW , S I , 55V, 200MA, D0-35 07263 FDH-6012 
A27CR2263 152-0333-00 SEMICONO OVC, OI : SW, S I , 55V , 200MA , D0-35 07263 FDH-6012 
A27CR2264 152-0333-00 SEMICONO OVC, DI : SW , SI , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2265 152-0333-00 SEMICONO OVC , D I :SW , S I , 55V , 200MA, D0-35 07263 FDH-6012 
A27CR2266 152-0333-00 SEMICOND DVC , DI : SW , SI , 55V , 200MA , D0-35 07263 FDH-6012 

A27CR2267 152-0333-00 SEMICONO DVC , DI : SW , SI , 55V , 200MA, 00-35 07263 FDH-6012 
A27P2265 131 -0589-00 TERMINAL , PI N : 0 . 46 L X  0 . 025 SQ PH BRZ 22526 48283-029 

(QUO.NT ITY OF 1 0 )  
A27P2266 131-0589-00 TERMINAL , PI N : 0 . 46 L X  0 . 025 SQ PH 8RZ 22526 48283-029 

( QUO.NTITY OF 10) 
A28 670-1632-05 8010100 8010768 CIRCUIT 80 ASSY :MAIN HORIZONTAL AMP 80009 670-1632-05 
A28 67D-1632-06 8010769 C I RCUIT 80 ASSY :HORIZONTAL AMPL I F I ER 80009 670-1632-06 
A28Cl00 290-0778-00 CAP, FXD, ELCTLT : 1UF, 2�1o. 50V , NPLZD 54473 ECE-A50N1 

A28C122 281-0792-00 CAP, FXD, CER DI : 82PF, 1�1o. 100V 04222 SA102A820KAA 
A28C260 290-0745-00 CAP , FXO , ELCTLT : 22UF, +50-2�1o. 25WVOC 54473 ECE -A25V22L 
A28C300 281-0812-00 CAP, FXD, CER DI : 1000PF, 10% , 1 00V 04222 MA101C102KAA 
A28C310 281-0123-00 CAP, VAR, CER DI : 5-25PF , l OOV 59660 518-000AS-25 
A28C340 281-0123-00 CAP, VAR,CER DI : 5-25PF, 100V 59660 518-000A5-25 
A28C350 281-0812-00 CAP, FXO,CER 01 : 1000PF, 1�1o . 100V 04222 MA101C102KAA 

A28C360 290-0745-00 CAP, FXD, ELCTLT : 22UF , +50-2�1o . 25WVOC 54473 ECE-A25V22L 
A28C420 281-0788-00 CAP, FXO, CER DI : 470PF, 1�1o. 100V 04222 SA102C471KAA 
A28C430 283-0260-00 CAP , FXO,CER DI : 5. 6PF,+/-0. 25PF, 200V 51642 150 200NP0569C 
A28C440 281-0788-00 CAP, FXD, CER O I : 470PF , 1 �1o . l OOV 04222 SA102C471KAA 
A28C542 281-0773-00 CAP, FXO , CER DI : 0 . 01UF, l0%, 100V 04222 MA201Cl03KAA 
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A28C550 281-0773-00 CAP, FXD,CER 01 : 0 . 01UF , 10'/., 100V 04222 MA201C103KAA 
A28C660 283-0003-00 CAP, FXD, CER DI : 0 . 01UF,+80-20'/.,150V 59821 D103Z40Z5UJOCEX 
A28C810 281-0166-00 CAP, VAR,AIR 0 1 : 1 .9-15 .7  PF, 250V 74970 187-0109-055 
A28C811 283-0647-00 CAP ,FXD, MICA DI : 70PF , 1%, 100V 00853 D155E700FO 
A28C811 283-0633-00 8021 160 CAP, FXD, MICA DI : 77PF , 1%, 100V 00853 D155E770FO 

(C811 IS SELECTABLE) 
A28C840 283-0647-00 CAP , FXO,MICA DI :70PF, 1%, 100V 00853 D155E700FO 
A28C840 283-0633-00 8021160 CAP , FXO,MICA D I : 77PF , 1%, 100V 00853 0155E770FO 

(C840 IS SELECTABLE) 

A28C850 281-0166-00 CAP ,VAR,AIR 0 1 : 1 . 9-15 .7  PF, 250V 74970 187-0109-055 
A28C860 283-0005-00 CAP, FXD,CER DI : 0. 01UF,+10D-0'/.,250V 04222 SR303El03ZAA 
A28C910 281-0773-00 CAP, FXD,CER DI : 0. 01UF, 10'/., 100V 04222 MA201C103KAA 
A28C911  281-0659-00 CAP, FXD,CER 0 1 : 4 . 3PF,+/-0.25PF , 500V 52763 2RDPLZ007 4P30CC 
A28C920 281-0773-00 CAP, FXD, CER DI : 0 .01UF, 10%, 100V 04222 MA201C103KAA 
A28C922 281-0123-00 CAP, VAR, CER DI : 5-25PF , 100V 59660 518-000A5-25 

A28C930 283-0003-00 CAP, FXO,CER DI :0 . 01UF,+80-20%, 150V 59821 D103Z40Z5UJOCEX 
A28C931 283-0003-00 CAP , FXD,CER DI : 0. 01UF ,+80-20%,150V 59821 0103Z40Z5UJOCEX 
A28C940 283-0003-00 CAP, FXD,CER DI : 0. 01UF ,+80-20%, 150V 59821 D103Z40Z5UJOCEX . 
A28C943 281-0773-00 CAP, FXD, CER DI : 0 . 01UF, 10'/.,100V 04222 MA201C103KAA 
A28C950 281-0659-00 CAP ,FXD, CER DI :4 .3PF,+/-0 .25PF, 500V 52763 2RDPLZ007 4P30CC 
A28CR720 152-0141-02 SEMICOND DVC , DI : SW , S I ,30V , 150MA,30V, D0-35 03508 DA2527 ( 1N4152) 

A28CR740 152-0141-02 SEMICOND DVC, OI : SW, S I , 30V , 150MA,30V , D0-35 03508 DA2527 ( 1N4152) 
A28JS 131-1003-00 CONN , RCPT, ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
A28J6 131-1003-00 CONN , RCPT, ELEC :CKT 80 MT , 3  PRONG 80009 131-1003-00 
A28J12 131-1003-00 CONN , RCPT. ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
A28L160 108-0245-00 CHOKE , RF: FIXED ,3 .9UH 76493 86310-1 
A28L161 108-0245-00 CHOKE , RF: FIXED ,3 . 9UH 76493 86310-1 

A28L220 108-0578-00 COIL .RF: FIXED. 19NH TK1345 108-0578-00 
A28L230 108-0578-00 COI L , RF: FIXED, 19NH TK1345 108-0578-00 
A28L942 108-0707-00 COIL ,RF: FIXED, 128NH TK1345 108-0707-00 
A28P59 131-0608-00 TERMINAL , PIN:0.365 L X  0 . 025 BRZ GLD PL 22526 48283-036 

(�TITY OF 2) 
A28P95 131-0608-00 TERMINAL , PIN :0 .365 L X 0 . 025 8RZ GLD PL 22526 48283-036 

(QLWHITY OF 8) 
A28Q140 151-0190-00 TRANSISTOR : NPN , SI , T0-92 80009 151-0190-00 

A28Q320 151-0221-00 TRANSI5TOR : PNP ,5I , T0-92 80009 151-0221-00 
A28Q321 151-0221-00 TRAN515TOR : PNP,5I , T0-92 80009 151-0221-00 
A28Q330 151-0221-00 TRAN515TOR: PNP , 5I , T0-92 80009 151-0221-00 
A28Q340 151-0221-00 TRAN5I5TOR : PNP , SI , T0-92 80009 151-0221-00 
A28Q410 151-0220-00 TRANSI5TOR: PNP,5I , T0-92 80009 151-0220-00 
A28Q420 151-0220-07 TRANSI5TOR : PNP , Sl , 600MHZ 80009 151-0220-07 

A28Q430 151-0220-07 TRANSISTOR : PNP , SI , 600MHZ 80009 151-0220-07 
A28Q620 151-0220-07 TRANSI5TOR: PNP,SI , 600MHZ 80009 151-0220-07 
A28Q621 151-0434-00 8010100 8010140 TRANSI5TOR : PNP , SI , T0-72 04713 557144 
A28Q621 151-0434-01 8010141 TRANSI5TOR: SELECTED 04713 SS7144H 
A28Q630 151-0198-00 TRANSI5TOR : SELECTED 80009 151-0198-00 
A28Q640 151-0220-07 TRANSI5TOR : PNP , SI , 600MHZ 80009 151-0220-07 

A28Q810 151-0220-07 TRANSISTOR : PNP , SI , 600MHZ 80009 151-0220-07 
A28Q820 151-0220-07 TRANSISTOR : PNP , SI , 600MHZ 80009 151-0220-07 
A28Q830 151-0190-00 TRANSI STOR : NPN , SI ,T0-92 80009 151-0190-00 
A28Q850 151-0302-00 TRANSI5TOR : NPN , S I , TD-18 04713 ST899 
A28Q910 151-0274-00 8010100 8010140 TRANSI5TOR: NPN , SI ,TD-5 04713 SS7394 
A28Q910 151-0274-01 8010141 TRANSI5TOR : SCREENED 04713 SS7394H 

A28Q920 151-0270-00 8010100 8010140 TRANSI5TOR : PNP,SI ,T0-39 04713 ST919 
A28Q920 151-0270-03 8010141 TRANSI5TOR : SCREENED 04713 ST919H 
A28Q930 151-0270-00 8010100 8010140 TRANSI5TOR : PNP,5I ,T0-39 04713 ST919 
A28Q930 151-0270-03 8010141 TRANSI5TOR: SCREENED 04713 ST919H 
A28Q940 151-0274-00 8010100 8010140 TRANSI5TOR : NPN ,Sl , TD-5 04713 557394 
A28Q940 151-0274-01 8010141 TRANSISTOR: SCREENED 04713 S57394H 
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A28R100 
A28R101 
A28R110 
A28R111 
A28Rll2 
A28Rll3 

A28Rll4 
A28R120 
A28R121 
A28R122 
A28R123 
A28R130 

A28R131 
A28Rl32 
A28R133 
A28R140 
A28R141 
A28R142 

A28R150 
A28R220 
A28R221 
A28R230 
A28R231 
A28R232 

A28R240 
A28R300 
A28R301 
A28R302 
A28R310 
A28R31 1 

A28R312 
A28R320 
A28R321 
A28R322 
A28R330 
A28R331 

A28R332 
A28R340 
A28R341 
A28R350 
A28R351 
A28R352 

A28R420 
A28R440 
A28R522 
A28R523 
A28R530 
A28R531 

A28R532 
A28R540 
A28R542 
A28R560 
A28R610 
A28R630 

A28R640 
A28R650 
A28R700 
A28R720 

7-48 

Tektroni x  Serial/Assembly No .  
Part No .  Effe::tive llscoot 

315-0100-00 
311-0605-00 
321-0251 -00 
321-0193-00 
321-0078-00 
315-0822-00 

311-0607-00 
323-0167-00 
311 -0609-00 
321-0135-00 
31 5-0822-00 
315-0563-00 

321-0135-00 
323-0167-00 
321-0078-00 
315-0822-00 
321-0193-00 
31 5-0222-00 

307-0106-00 
315-0300-00 
321-0155-00 
311-0634-00 
315-0300-00 
321-0119-00 

311-0613-00 
321 -0167-00 
321-0228-00 
315-0473-00 
321-0228-00 
321-0120-00 

311-0605-00 
31 5-0300-00 
31 5-0101-00 
321-0185-00 
321-0119-00 
315-0101-00 

31 5-0300-00 
311-0605-00 
321-0120-00 
315-0103-00 
321 -0228-00 
321 -0228-00 

315-0181-00 
315-0181-00 
315-0102-00 
315-0300-00 
315-0432-00 
315-0220-00 

315-0300-00 
315-0102-00 
315-0220-00 
307-0106-00 
323-0706-01 
311 -0635-00 

323-0706-01 
308-0304-00 
308-0304-00 
321-0066-00 

Nilre & Oescri pti on 

RES , FXD , FILM : l O  OHM , 5% , 0 . 25W 
RES, VAR , NONWW: TRMR , 200 OHM, O . SW  
RES , FXD , FILM: 4 . 02K OHM, 1% , 0 . 125W, TC=TO 
RES , FXD , FILM: 1K OHM , 1% , 0 . 125W,TC=TO 
RES , FXD , FILM : 63 . 4  OHM, l%, 0. 12 5W , TC=TO 
RES , FXD , FILM: 8 . 2K OHM , 5% , 0 . 25W 

RES, VAR, NONWW: TRMR , 10K OHM, O .  5W 
RES , FXD , FILM : 536 OHM , 1% , 0 . 5W, TC=TO 
RES , VAR, NONWW:TRMR , 2K OHM , O . SW 
RES , FXD, FILM : 249 OHM, 1% , 0 . 125W, TC=TO 
RES , FXD, FILM : 8 . 2K OHM, 5% , 0. 25W 
RES , FXD, FILM: 56K OHM , 5% , 0 .25W 

RES , FXD, FI LM : 249 OHM , 1% , 0 . 125W, TC=TO 
RES , FXD, FILM : 536 OHM , 1%, 0 . 5W , TC=TO 
RES , FXD, FILM: 63 . 4  OHM, 1% , 0 . 125W, TC=TO 
RES , FXD, FILM : 8 . 2K OHM, 5% , 0.25W 
RES , FXD , FILM : 1 K  OHM , 1%, 0 . 125W, TC=TO 
RES , FXD, FILM : 2 . 2K OHM, 5% , 0 . 25W 

RES , FXD, CMPSN : 4 . 7  OHM, 5% , 0 . 25W 
RES , FXD, FI LM : 30 OHM . �J. . 0 . 25W 
RES , FXD, FILM:402 OHM , 1% , 0 . 125W, TC=TO 
RES , VAR, NONWW: TRMR, 500 OHM, O . SW  
RES , FXD, FILM :30 OHM . �J. . 0 . 25W 
RES , FXD, FILM: 169 OHM , 1% , 0 . 1 25W, TC=TO 

RES, VAR, NONWW: TRMR, lOOK OHM, O . SW 
RES , FXD, FILM: 536 OHM , l%, 0 . 125W, TC=TO 
RES , FXD, FI LM : 2 . 32K OHM , 1% , 0 . 125W , TC=TO 
RES , FXD, FILM:47K OHM , 5% , 0 . 25W 
RES , FXD , F I LM: 2 . 32K OHM , 1%, 0 . 125W, TC=TO 
RES, FXD, FILM : 174 OHM , 1% , 0 . 125W, TC=TO 

RES , VAR, NONWW: TRMR, 200 OHM, O . SW  
RES, FXD, FILM:30 OHM . �J. . 0 . 25W 
RES, FXD, FI LM: lOO OHM, 5% , 0 .25W 
RES , FXD, FI LM : 825 OHM , 1%, 0 . 125W, TC=TO 
RES , FXD , FILM: 169 OHM, l%, 0 . 1 25W, TC=TO 
RES , FXD, FILM : 1 00 OHM , 5% , 0 . 25W 

RES , FXD, FILM : 30 OHM. �J. . 0 . 25W 
RES, VAR, NONWW : TRMR. 200 OHM, O . SW  
RES , FXD, FILM : 1 74 OHM , 1%, 0 . 125W, TC=TO 
RES . FXD , F I LM: 10K OHM , 5% , 0 . 25W 
RES , FXD , F I LM : 2 . 32K OHM , 1% , 0 . 125W, TC=TO 
RES , FXD , F I LM : 2 . 32K OHM , l%,0. 125W , TC=TO 

RES , FXD, FILM: 180 OHM , 5% , 0 . 25W 
RES , FXD, FI LM : l80 OHM , 5% , 0 .25W 
RES , FXD, FILM : 1 K  OHM . �/. , 0 . 25W 
RES, FXD, FILM : 30 OHM . �!. . 0 . 25W 
RES, FXD , FILM: 4 . 3K OHM, 5%, 0 . 25W 
RES , FXD , FILM : 22 OHM . �J. . 0 . 25W 

RES, FXD, FILM : 30 OHM . �J. . 0 . 25W 
RES , FXD, FI LM : 1 K  OHM. �!.. 0 . 25W 
RES , FXD, FI LM:22 OHM . �J. . 0 . 25W 
RES , FXD, CMPSN : 4 . 7  OHM, 5% , 0. 25W 
RES , FXD, FI LM : 800 OHM , 0 . 5% , 0 . 5W , TC=TO 
RES , VAR, NONWW : TRMR , 1K OHM , 0 . 5W 

RES , FXD, FI LM : 800 OHM , 0 . 5% , 0 . 5W, TC=TO 
RES , FXD , WW: 1 . 5K OHM , 1%, 3W 
RES , FXD , WW: 1 . 5K OHM , 1%, 3W 
RES , FXD, FI LM : 47 . 5  OHM , 0 . 5% , 0 . 125W, TC=TO 

Mfr. 
ColE Mfr. Part No.  

19701 5043CX10RROOJ 
32997 3329H-G48-201 
19701 5033ED4K020F 
19701 5033ED1KOOF 
91637 CMF55116G63R40F 
19701 5043CX8K200J 

73138 82-25-2 
07716 CECD536ROF 
32997 3329H-L58-202 
07716 CEAD249ROF 
19701 5043CX8K200J 
19701 5043CX56KOOJ 

07716 CEAD249ROF 
07716 CECD536ROF 
91637 CMF551 16G63R40F 
19701 5043CX8K200J 
19701 5033ED1KOOF 
57668 NTR25J-E02K2 

01 121 CB 47G5 
19701 5043CX30ROOJ 
07716 CEAD402ROF 
32997 3329H-L58-501 
19701 5043CX30ROOJ 
07716 CEAD169ROF 

32997 3329H-G48-104 
07716 CEAD536ROF 
19701 5043ED2K32F 
57668 NTR25J-E47KO 
19701 5043ED2K32F 
80009 321-0120-00 

32997 3329H-G48-201 
19701 5043CX30ROOJ 
57668 NTR25J-E 1 OOE 
07716 CEAD825ROF 
07716 CEAD169ROF 
57668 NTR25J-E lODE 

19701 5043CX30ROOJ 
32997 3329H-G48-201 
80009 321-0120-00 
19701 5043CX10KDOJ 
19701 5043ED2K32F 
19701 5043ED2K32F 

57668 NTR25J-E180E 
57668 NTR25J-E180E 
57668 NTR25JE01KO 
19701 5043CX30ROOJ 
57668 NTR25J-E04K3 
19701 5043CX22ROOJ 

19701 5043CX30ROOJ 
57668 NTR25JE01KO 
19701 5043CX22ROOJ 
01121 CB 47G5 
07716 CECDBOOROD 
32997 3329H-L58-102 

07716 CECDBOOROD 
44655 43FlKS 
44655 43FlKS 
91637 CMF551 16G47RSOF 
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Tektronix Serial/Assembly No. Mfr. 
Cmool!!l'lt No. Part No. EffEctive Dsccnt Name & DescriJ!!ion CorE Mfr. Part No. 

A28R721 315-0102-00 RES , FXO, FILM : 1K OHM , S� . 0 . 25W 57668 NTR2&.JE01KO 
A28R722 321 -0205-00 RES , FXD, FILM: 1 .33K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED1K330F 
A28R723 321-0264-00 6010100 6010768 RES, FXD, FILM : 5 . 49K OHM, 1% , 0 . 125W,TC=TO 07716 CEAD54900C 
A28R723 321 -0262-00 6010769 RES, FXD, FILM : 5 . 23K OHM , 1 , 0. 12 5W , TC=TO 19701 5033ED5K230F 
A28R730 315-0911 -00 RES , FXD, FILM : 910 OHM , 5% , 0 . 25W 57668 NTR2&.1-E910E 
A28R731 315-0822-00 RES , FXO, FILM : 8 . 2K OHM, 5% , 0 . 25W 19701 5043CX8K200J 

A28R732 315-0751-00 RES , FXD,FILM : 750 OHM , 5% , 0 . 25W 57668 NTR2&.1-E750E 
A28R733 315-0332-DO RES , FXO,FILM : 3 . 3K OHM, 5% , 0. 25W 57668 NTR2&.1-E03K3 
A28R734 321-0275-00 6010100 6010768 RES , FXD , F I LM : 7 . 15K OHM, 1% , 0 . 125W , TC=TO 07716 CEA071500F 
A28R734 321 -0276-00 601 0769 RES , FXD , FI LM : 7 . 32K OHM , 1% , 0 . 125W, TC=TO 19701 5043ED7K320F 
A28R740 321-0205-00 RES, FXD, FILM: 1 . 33K OHM, 1%, 0 . 125W, TC=TO 19701 5033ED1K330F 
A28R741 315-0102-00 RES, FXD, FILM : 1K OHM , S� , 0 . 2SW 57668 NTR2&.1E01KO 

A28R742 321-0066-00 RES , FXD, FILM : 47 . 5  OHM, 0 . 5%, 0 . 125W, TC=TO 91637 CMF551 16G47R50F 
A28R760 307-0106-00 RES, FXD, CMPSN : 4 . 7  OHM, 5% , 0 . 25W 01121 C6 47G5 
A28R900 303-0332-00 RES, FXD, CMPSN : 3 . 3K OHM , 5% , 1W 01 121 G63325 
A28R910 315-0271-00 RES , FXD, FILM : 270 OHM , 5% , 0 . 25W 57668 NTR2&.1-E270E 
A28R91 1  31 5-0100-00 RES , FXD , FILM : 10 OHM , S%, 0 . 25W 19701 5043CX10RROOJ 
A28R920 323-0327-00 RES , FXO , FILM : 24 .9K OHM , 1% , 0 . 5W, TC=TO 91637 MFF1226G24901F 

A28R921 301-0563-00 RES , FXD , F I LM: 56K OHM , 5% , 0 . 5W  19701 5053CX56KOOJ 
A28R922 31 5-0201-00 RES , FXD, FILM : 200 OHM , 5% , 0 . 25W 57668 NTR2&.1-E200E 
A28R923 3 15-0150-00 RES , FXD , F I LM : 15 OHM , Sk , 0 . 25W 19701 5043CX15ROOJ 
A28R924 321-0218-00 RES , FXD, FILM : 1 . 82K OHM , 1% , 0 . 1 25W, TC=TO 19701 5033ED1KB2F 
A28R930 321 -0205-00 RES , FXD, FILM: 1 . 33K OHM , 1% , 0 . 125W , TC=TO 19701 5033E01K330F 
A28R940 323-0327-00 RES , FXD, FILM : 24 . 9K OHM, 1% , 0 . 5W,TC=TO 91637 MFF1226G24901F 

A28R941 303-0273-00 RES , FXD,CMPSN : 27K OHM , 5% , 1W 01121 GB2735 
A28R942 315-0201-00 RES , FXO , F I LM : 200 OHM , 5% , 0 . 25W 57668 NTR2&.1-E200E 
A28R943 315-0100-DO RES,FXD, FlLM: 10 OHM, S%, 0 . 25W 19701 5043CX10RROOJ 
A28R950 315-0270-00 RES, FXO , FILM: 27 OHM, S�. 0 . 25W 19701 5043CX27ROOJ 
A28R951 303-0272-00 RES , FXO , CMPSN : 2 . 7  OHM, 5% , 1W 01121 GB2725 
A28R952 301-D333-00 RES , FXD , FI LM: 33K OHM , 5% , 0 . 5W 19701 5053CX33KOOJ 

A28R960 303-0222-00 RES , FXD , CMPSN : 2 . 2K OHM , 5% , 1W 01121 GB2225 
A28RT233 307-0122-00 RES , THERMAL : 50 HM , 1 0'h, NTC 14193 1B15-500K 
A28TP150 214-0579-DO TE�. TEST POINT : BRS CD PL 80009 214-0579-DO 
A28TP151 214-0579-DO TE�. TEST POINT : BRS CD PL 80009 214-0579-DO 
A28TP152 214-0579-00 TE�. TEST POINT : BRS CD PL 80009 214-0579-00 
A28TP153 214-0579-00 TERM, TEST POINT : BRS CD PL 80009 214-0579-00 

A28TP160 214-0579-00 TE�. TEST POINT : BRS CD PL 80009 214-0579-00 
A28TP161 214-0579-00 TE�. TEST POI NT : BRS CD PL 80009 214-0579-00 
A28TP550 214-0579-00 TE�. TEST POINT : BRS CD PL 80009 214-0579-00 
A28TP610 214-0579-00 TE�. TEST POINT : BRS CD PL 80009 214-0579-00 
A28TP750 214-0579-00 TE�. TEST POINT: 6RS CD PL 80009 214-0579-00 
A28VR930 152-0149-00 SEMICOND DVC , DI : ZEN , SI , 10V , 5% , 0 . 4W, D0-7 04713 1N961B 

A28VR950 152-0282-00 SEMICDND DVC , DI : ZEN , SI , 30V, �h,400MW, D0-35 14552 1N972B 
A29 670-8059-00 CIRCUIT BD ASSY : HORIZONTAL I NTERCONNECT 80009 670-8059-00 
A29C606 281-0505-00 CAP, FXD, CER DI : 12PF, 10'h, 500V 59660 301-000CCXl0-120K 
A29C622 281-0505-00 CAP, FXD, CER 01 : 12PF, 10'� , 500V 59660 301-000COG0-120K 
A29DS304 1 50-0097-00 LAMP , I NCAND: 6 . 3V , 0 . 2A,#7381 ,WIRE LEADS 92966 7381 
A29DS305 150-0097-00 LAMP, I NCAND : 6 . 3V , 0 . 2A,#7381 ,WIRE LEADS 92966 7381 

A29DS306 150-0097-00 LAMP , INCAND : 6 . 3V , 0 . 2A,#7381 ,WIRE LEADS 92966 7381 
A29J126 131-1003-DO CONN , RCPT , ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J220 131-1003-00 CONN , RCPT, ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J226 131-1003-00 CONN , RCPT , ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J320 131-1003-00 CONN , RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-DO 
A29J602 131-1003-00 CONN , RCPT , ELEC : CKT BD MT , 3  PRONG 80009 131-1003-DO 

A29J612 131-1003-00 CONN , RCPT , ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J614 131-1003-00 CONN , RCPT, ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J616 131-1003-00 CONN , RCPT, ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
A29J620 131-1003-00 CONN , RCPT , ELEC : CKT 60 MT , 3  PRONG 80009 131-1003-00 
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Replaceabl e El ectri cal Parts - 7904A 

Tek.trooix Serial/Assembly No. Mfr. 
Camalent No. Part No.  Effective llscont Name & Oescri�tion CocE Mfr. Part No. 

A29J624 131-1003-00 CONN , RCPT , ELEC :CKT BD MT , 3  PRONG 80009 131-1003-00 
A29J626 131-1003-00 CONN , RCPT , ELEC: CKT BD MT , 3  PRONG 80009 131-1003-00 
A29P90 131-0589-00 TERMINAL , PI N : 0 . 46 L X 0 . 025 SQ PH BRZ 22526 48283-029 

( Ql.Lf\NTI TY OF 6 )  
A29Q400 1 51-0301-00 TRANSI STOR : PNP , SI , T0-18 80009 151-0301-00 
A29Q422 151 -0302-00 TRANSI STOR : NPN , SI , T0-18 04713 ST899 
A29Q424 151 -0302-00 TRANSI STOR : NPN , SI , T0-18 04713 ST899 

A29R122 3 1 1 -1227-00 RES, VAR, NONWW: TRMR, 5K OHM , 0 . 5W 32997 3386F-T04-502 
A29R506 321-1 068-01 RES , FXD, FILM : 50 . 5  OHM, 0 . 5%, 0 . 125W, TC=TO 57668 RB14 DXE 50E5 
A29R51 6 321-1068-01 RES , FXD , FILM : 50 . 5  OHM, 0 . 5%, 0 . 125W,TC=TO 57668 RB14 DXE 50E5 
A29R522 31 5-0332-00 RES, FXD, FILM : 3 . 3K OHM, 5% , 0 . 25W 57668 NTR2�-E03K3 
A29R523 315-0101-00 RES , FXD, FILM: 100 OHM, 5% , 0 . 25W 57668 NTR2�-E 1 DOE 
A29R524 3 15-0682-00 RES, FXD, FILM : 6 . 8K  OHM, 5% , 0 . 25W 57668 NTR2�-E06KB 

A29R526 315-0511 -00 RES , FXD , F I LM : 510 OHM , 5% , 0 . 25W 19701 5043CX510ROJ 
A29R528 321-1068-01 RES , FXD, FILM: 50 . 5  OHM, 0 . 5%, 0 . 12 5W , TC=TO 57668 RB14 DXE SOE5 
A29R602 321-1068-01 RES, FXD, FILM : SO . S  OHM, 0 . 5%, 0. 125W , TC=TO 57668 RB14 DXE SOES 
A29R603 321-0074-00 RES , FXD, FILM : 57 . 6  OHM , 1%, 0. 125W , TC=TO 91637 CMF55116G57R60F · 
A29R604 321 -0074-00 RES , FXD , FILM : 57 . 6  OHM, 1% , 0. 125W,TC=TO 91637 CMF55116G57R60F 
A29R606 321-0187-00 RES , FXD , FILM : 866 OHM , 1% , 0 . 125W,TC=TD 07716 CEAD866ROF 

A29R620 321 -0074-00 RES , FXD , FILM : 57 . 6  OHM, 1%, 0. 125W , TC=TO 91637 CMF55116G57R60F 
A29R622 321 -0074-00 RES , FXD, FI LM : 57 . 6  OHM, 1% , 0 . 125W, TC=TO 91637 CMF55116G57R60F 
A29R624 321-0218-00 RES , FXD , FILM: 1 . 82K OHM , 1% , 0 . 125W , TC=TO 19701 5033ED1KB2F 
A29R626 321-0187-00 RES , FXD , FILM : 866 OHM , 1% , 0 . 125W, TC=TO 07716 CEAD866ROF 
A29U518 155-0022-00 MICROCKT , DGTL : CHANNEL SWITCH 80009 155-0022-00 
A30 670-0702-06 CIRCUIT 80 ASSY :GRATICULE LAMPS 80009 670-0702-06 

A30DS304 150-0097-00 LAMP , I NCAND : 6 .3V, 0 . 2A,#7381 , WIRE LEADS 92966 7381 
A30DS305 150-0097-00 LAMP , I NCAND : 6 . 3V , 0 . 2A,#7381 , WIRE LEADS 92966 7381 
A30DS306 1 50-0097-00 LAMP, I NCAND : 6 . 3V , 0 . 2A,#7381 , WIRE LEADS 92966 7381 
A31 670-8046-00 CIRCUIT BD ASSY : FLEX CON 80009 670-8046-00 

( PART OF 672-1176-00.NO ELEC PARTS )  

C81 283-0003-00 CAP, FXD, CER DI : 0 . 01UF,+80-20%, 150V 59821 Dl03Z40ZSUJOCEX 
C154 290-0898-00 8010100 8031832 CAP, FXD, ELCTLT : 2600UF, +75-1��.35V 56289 602DX262G035AA28 
C154 290-0898-01 8031833 CAP, FXD, ELCTLT : 2600UF,+75 -1�k, 35V 56289 602DX262G035AA2P 
DS308 150-0121-02 LAMP, CARTRI DGE : 5V , 0 . 06A , GREEN LENS 55292 71320-03 

( PART OF 198-3762-XX) 
052002 150-0048-01 LAMP, I NCAND : 5V , 0 . 06A,#683 ,AGED & SEL 58854 683AS15 
DS2003 150-0048-01 LAMP , I NCAND: 5V , 0 . 06A,#683 ,AGED & SEL 58854 683AS15 

J130 131-0765-01 TERM , FEEDTHRU : 0 . 584 L X  0 . 625 OD , BRS 80009 131-0765-01 
( QLMT ITY OF 3 )  

J497 131-1315-01 CONN , RCPT , ELEC : BNC , FEMALE 80009 131-13 15-01 
J1925 131-1315-01 CONN , RCPT , ELEC : BNC , FEMALE 80009 131-1315-01 
J1944 131-1315-01 CONN, RCPT , ELEC : BNC , FEMALE 80009 131-1315-01 
L21 108-0544-00 8010100 8010579 COIL ,TUBE DEFL: TRACE ROTATOR 80009 108-0544-00 
L21 1 08-0544-01 8010580 COI L , TUBE DEFL : TRACE ROTATOR 80009 108-0544-01 

L22 108-0605-00 COI L , TUBE DEFL : TRACE ROTATOR 80009 108-0605-QO 
L156 108-0337-00 COIL , RF: FIXED, 25UH 80009 108-0337-QO 
LR780 1 08-0685-00 COI L , RF : FIXED , 39NH TK1345 108-0685-QO 
LR784 108-0685-00 COI L , RF: FIXED, 39NH TK1345 108-0685-00 
Q28 151-0656-00 TRANSISTOR : DARLINGTON , NPN , S I , T0-220 02735 2N6044 
Q58 151-0657-00 TRANSI STOR: DARLINGTON , PNP , S I , T0-220 04713 SJE1973 

Q74 151-0656-00 TRANSI STOR: DARLINGTON,NPN ,SI , T0-220 02735 2N6044 
Q94 151-0657-00 TRANS I STOR : DARLINGTON, PNP , S I , T0-220 04713 SJE1973 
Q122 151-0349-00 TRANSI STOR : NPN , SI , SELECTED , T0-127 04713 SJE924 
Ql26 151-0477-01 TRANSISTOR : SCREENED 80009 151-0477-01 
R83 307-0292-24 RES, FXD, FILM: ( 2 ) 175 OHM , ( 2 ) 33 . 7  OHM 80009 307-0292-24 
510 260-1709-00 SWITCH , PUSH: DPST , 15A,250VAC , PUSH-PUSH 77342 A9M1-762-6-3 

V21 1 54-0644-05 8010100 6031782 ELECTRON TUBE : CRT , P3 1 , INT SC 80009 154-0644-05 
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Repl aceable El ectri cal Parts - 7904A 

Tektroni x  Serial/Assembly No .  Mfr. 
Part No. Effective Dscont Name & Descrie!ioo CaE Mfr. Part No. 

V21 1 54-0893-05 6031783 ELECTRON TUBE: FINISHED T7900-31-2 80009 1 54-0893-05 
V21 1 54-0661-05 ELECTRON TUBE : CRT , P3 l , INT SC 80009 1 54-0661-05 

(OPTION 04 ONLY) 
V21 1 54 -0661-l 0 ELECTRON TUBE : CRT , Pl l , I NT SC 80009 1 54-0661-10 

(OPTION 13 ONLY ) 
V2 1 1 54-0644-09 ELECTRON TUBE : CRT , Pl l , INT SC 80009 1 54-0644-09 

(OPTION 78 ONLY) 
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Section 8-7904A 

D IAG RAM S AND CI RCU I T  BOARD I LLUSTRATI O N S  
Sym bols 

G rap h i c  symbols and cl ass desi g n at i o n  l etters are 
based on ANSI  Standard Y32.2-1 975. 

Log i c sym bol ogy is based on ANSI Y32. 1 4- 1 97 3  i n  
terms o f  positive logic .  Logi c sym bols depict t h e  l og ic 

funct i o n  performed and m ay differ f rom the manufac
turer's data. 

The overl i ne on a s i g nal name i n d i cates t hat t he si gnal 
performs its i nten ded f unct ion when i t  is in the l ow st at e. 

Abbreviat i ons are based on ANSI Y 1 . 1 - 1 972. 

Other ANSI sta nda rds t hat are used in t he pre parat i o n  
o f  diagrams by TeKtron ix, I nc. are: 

Y 1 4. 1 5, 1 966 
Y1 4.2 ,  1 973 

Y 1 0.5 ,  1 966 

D raft ing Pract i ces. 

Line Convent i o ns and Letteri ng . 

Letter Sym bols for Qu ant i t ies Used i n  
E l e ct r i ca l  S c i en c e  a n d E l ect r i ca l  
Engi n eeri ng .  

Ameri can Nati o nal Standard I nsti tute 
1 430 Broadway 

New York, New York 1 00 1 6  

Component Val ues 

El ectrical components shown on t h e  d i agram s are i n  
the f o l l owi ng u n its u n l ess noted ot herw i se : 

Ca pac itors = Va l ues one or g reater are i n p icof.arads ( p F) . 

Val ues l ess than one are i n  m i crofarads 

(JJF). 
Resi stors = Ohms (0) . 

---- The i nformation and speci al sym bol s bel ow may a p pea r i n  this man ual. ---

Assem bly Num bers and Grid Coordinates 

Each assem bly in the  i nstrum ent is ass i g ned an 
ass e m b l y  n u m ber (e.g. ,  A20). The assem b l y num ber 
appears on the circuit board out l i ne o n  t he d i ag ram , in the 
t i t l e  for the c i rcuit  board com ponent l ocati on i l l ustrat i o n ,  
a n d  i n  t h e  l ookup table f o r  t h e  schemat i c  d i agram and 

co rrespo n d i n g  compo nent l ocator i l l u strat i on .  The 
Repl aceab le Elect rical Part s l i st i s  arran ged by assem b l i es 

i n  num erical seq u e n ce; t h e  c o m ponents a re l i sted by 

com ponent n u m ber • ( see f o l lowi n g i l l ustrat 1 on for 
constr uct i ng a com po n ent n u m ber).  

A B 
Funct1on Block T•tly 

c 

T h e  schem atic d i agram and c i rcu i t board com ponent 
l ocatio n  i l l ustrat ion have g ri ds . A l oo k u p  tabl e with the 
g ri d coordi nates is  provided for ease of l ocat i ng t he 

component.  O nl y  the com ponents i l l ustrated on the fac i ng 
d i agram are l i sted i n  t he lookup table. When m ore than 

o n e  sche m at i c d i ag ram i s  u sed to i l l ustrat e the circui try on 
a c i rcuit board, the circuit board i l l ustrat i on may only 
appear opposite the f i rst d i ag ram o n  which i t  was I l
l ustrated; the l o o k u p  table wi l l  l i st the d i agram number of 
other d iagrams t hat t h e  c i rcu i try of t he c i rcu i t  board 
appears on . 

D 
__1__ Modtfted Componsnt-See 

Parts Ltsl ( Oepocted In grey, 
or w1th grey out I mel 

I nternal 
Screwdnver 
Adj ustment 

, ____ _ _ ____ .,... ____ _ 

Cam Swotch 
Closure Chart 
( Dot t ndtcates 
sw•tctl closure) 

Etched Corcuol Board 
Outloned 1n Black 

Refer 10 Waveform 

Function Block 

Outhne 

IC type 

Test Voltage 

Heal :St n k  

Board Name 

P:O-Part of 
ClrCU•t bOi::lrd 

Assem bly Number 

TektrontJ( Part No.  
for c1rCu11 boards 

http I /1111 o Ct'l I col'!' 

1 

2 

3 
1 _  P/0 A S  T I M I NG BOARD 

670 X X X X - :< X  
• CO•I'OJII INT NIJMII£A ru.PU 

AU A2 Rl2l4 

I L I "-E S Y NC CEN 

-. 1 5V 

R330 0 • 

S Y  C G E N E  A T O R <§> 

Strap or Link 

Plug to E C Board 

r;;:::-1 _  ldentofies Panel 
�rol s , Connectors and 

lndtcators 

Coax1al conneclors 
male 
female 
Plug Index. s1gnofoes p1n No t 
External Screwdrt�Jer AdJ. 

Shielding 

Selected vdlue. see Pans List 
and Mamtcnancc Sect•on for 
Selectmn Cntena 

Decoupled o r  Filtered 
Voltage 

Reier 10 Ooagram Number 

Schematic Name 
and Number 



Assembly Board Diagram Board Assembly Diagram 
Number Name Number Name Number Number 

A1 Front Panel 2.7 A Tri gger Source Light A3 2 

A2 Display Control 2 A.B Horiz Follower A9-A1 0  3 

A3 A Trigger Source Light 2 A , B  Trigger Fol lower A2S-A26 3 

A4 B Trigger Source Light 2 B Trigger Source Light A4 2 

AS Mode Switch 2 ,7  Control Rectifier A 1 2  1 4  

A6 Main I nterface 2 ,3 ,4  Delay L i ne A24 9 

A7-A8 Left, Right Vert Channel Follower 3 Display Control A2 2 

A9-A 1 0  A,B Horiz Fol lower 3 Fan A 1 1  1 S  

A 1 1 Fan 1 S  Front Panel A 1  2,7 

A 1 2 Control Rectifier 1 4  G raticule Lights A30 2 

A 1 3  Logic 2,4 High Voltage A20 1 3 

A 1 4  Tr igger Selector 2,S Horizontal Ampl if ier A28 1 1  

A 1 S  Readout System 6 Horizontal I n terconnect A 1 9  1 0  

A 1 6  Vertical Channel Switch 8 Horizontal I nterface A29 1 0  

A 1 7  (Option 2) X-Y Delay Compensation 1 0 Left, Right Vert Channel Fol lower A7-A8 3 

A 1 8  Vert ical  A m p l i fier 9 Logi c  A 1 3  2,4 

A 1 9  Horizonta l I n terconnect 1 0  Low-Voltage Reg u lator A22 1 4, 1 S  

A20 High Voltage 1 3  Main I nterface A6 2 ,3 ,4  

A21  Z-Axis 1 2  Mode Switch AS 2 , 7  

A22 Low-Vo ltage Regu lator 1 4, 1 S  Power Supply Inverter A23 1 4  

A23 Power Supply I nverter 1 4  Protection Circuit  A27 6 

A24 Delay Line 9 Readout System A 1 S  6 

A2S-A26 A , B ,  Trig Fol lower 3 Trigger Selector A 1 4  2,S 

A27 Protection C i rcuit  6 Vert ical Ampl ifier A 1 8  9 

A28 Honzontal Amplif ier 1 1  Vertical Channel Switch A 1 6 8 

A29 Horizontal Interface 1 0  Vertical Flexcon A31 9 

A30 G raticule L ights 2 X-Y Delay A 1 7  (Option 2) 1 0  

A31 Vertical Flexcon 9 Z-Axis A21 1 2  

Figure 8-1 .  7904A board 
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7904A Instruction 

c E c 
B B 

NOTE 
LEAD CONFIGURA TIONS A ND CA SE STYLES A RE TYPICAL, BUT MA Y 
VAR Y  DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICA TIONS. 

AN ODE 

E c B CATHODE B E 

�---- PLASTIC-CASED TRANSI STORS ----� S IG NAL D I ODE 

SINGLE D UAL 

ANODE A ��DE 

LI GHT EMITTING 
D I ODE (l.E.D.) 

.# B 
C 

B 
B E E 

L---- METAL-CASED TRANSISTORS --� 

0 

FET 

� 

- -xTAB 
1 �PINfjf 

9 1 0  

� 
... . .  

PLASTIC-POWER 
TRANSISTOR 

. 

DARLI N GTON 
TRANSISTOR 

� � �t � �� �· INDEX " I N O  
INDEX 1 1 INDEX INDEX INDEX 

I C  PINS ARE NUMB ERED CO UNTERCLOCKWISE FROM THE INDEX (VIEWED FROM THE TOP) . 

. � P I N  NUMBER � / SEQUENCE PATH 

H IGHEST PIN ....-�11(" ' 
NUMBER I NDEX l, 

1 

L--------------------------------- I NTEGRATE O CIRC U ITS --------------------------------� 
4593-401A 

Figure 8-2. Semiconductor lead configurations. 
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C H A S S II S  M Q IU N TE ID PARTS 
------��-- -
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CI R CU IT s c� E M  S C H E M  C I R CU IT SC H E M  S C H E M  
N U M B E R  N U M BE R  LO CAT I O N  N U M B E R  N U MBER LOCATION 

A7 3 8 3  
A8 3 C 3  L 1 0  1 4  A3 
A9 3 F3 
A 1 0 3 D3 J B  3 G 3  
A1 4 3 C 5  J 8 5  3 G3 
A 9 1 0  E3 J95 3 A4· 
A2 5 3 02 J3 9 6  2 H2 
A2 6 3 F2 J49 7 5 G 1  
A3 1 9 G 1  J 1 9 1 6  7 8 6  
A3 1 9 GJ J 1 9 2 5  7 I 1 

J 1 9 44 7 F 1  
C37 1 4  0 1  
C8 g, 2 L37 1 4  D 1  

LB 1 9 H2 
[) 8 304 2 A 5  L82 9 H2 
D S 305 2 A5 
DS306 2 A 5  P1 0 4 A4 
DS308 2 A4 P1 1 11 4  A3 
DS342 2 04 P3 1 4  2 A4 
DS345 2 4 P346 2 04 
DS 346 2 E4 P366 2 4 
D S 3 62 2 F 4  
DS365 2 F 4  R B 1  9 G 2  
DS 366 2 F4 R82 9 G2 
DS2002 2 C 5  R8 3 9 G2 
DS2002. 4 G4 
052003 2 C 5  s 0 1 4  A3 
D$2003 4 G4 S 9 9  1 5  C 3  

F 1 0 1 4  A3 
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DS 1.00 2: 
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A1 0 
D I <;.PLI>.Y 

C.ONTROL BD 

A 3  <i> A T�lr.C:.E.R. 
SOURCE. 

L l l'o H T  e. o  

A 4  4> 
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':>OURCE: 
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A30 4> 
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I P'!l.r. 
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� 

P '! l4 TO/ FI?..OM C.I>.Mf.�>-
CONN ECTOR 

TO/ F'ROM DS'!OS P'>08 

J l 9 1 1  

NEl) 
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A2.3 � POWE R  
S U P P LY 
I N V ERTER 

BOARD 

�: � 
P4-S P48 

A l 2  � pc,o P<;o 

CONTROL P n  P'>l 

RECT I F I ER P'>4 PC,-4 
!!> O  .. l.P 

P40 

J'!OI 
P">Ot 
p ;o� 

A S  P">O' 

MODE. 
">WIT(. II 
80/I.R.D 

00 

P � I B  

P81 

PB� 

AlZ. 
L V  
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I!>OI>.R.D 
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Jl I 
Pt. 

P'! 
P'l 
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FOL I.O\NE.R HORIZ"EI' BD J 4 · 1!>1 1  J l 'l.CO 

J l B  

<J A l 4 � A(;  1 •  « T R. I <ioC.ER SELECTOR BOARD � TOJ4'11 MA.IN I I  I IIITER FM.E 
BO�ItD 

� A 1 5  � 
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M O D E  SWITCH, DISPLAY CONTROL & CALI B RATO R D IAG RAM (2} 
ASS E M B LY A1 

CI RCUIT SCHEM BOARD CIRCUIT 

NUM BER LOCATION LOCATION NUMBER 

P 1 9 1 0  A4 B4 R301 

P1 9 1 7  A3 A4 

Parti11l A I also shown on d18grtJm 7. 

ASSEMBLY A2 

CIRCUIT SCHEM BOARD CIRCUIT 

NUMBER LOCATION LOCATION NUM BE R 

CR2009 B4 02 R2005 

CR2019 B4 02 R2007 

R2008 

P2003 cs 02 R2009 

P2004 C4 E2 R2010 
P2005 A4 01 R20 1 5  

P2005 B4 01 R20 1 6  

P2006 A4 D1 R20 1 7  

R20 1 8  

ASS E M B LY A 5  

CIRCUIT SCHEM BOARD CIRCUIT 

NUMBER LOCATION LOCATION NUMBER 

CJ24 A2 C3 0384 

CJ25 A2 A2 

C326 A2 J2 R324 

CJ76 H4 CJ R325 

CJ84 G3 B2 RJ26 

C386 G3 B2 RJ41 

RJ42 

CR342 04 13 RJ43 

CR362 F4 13 R345 

CR386 GJ 82 R346 

R347 

JJ01 02 C1 R347 

J392 H2 B4 R361 

R362 

P302 A2 G2 R363 

P302 E2 G2 R365 

PJOJ AJ F2 R366 

P304 A4 01 R367 

P305 A4 G2 R368 

P305 C4 G2 R372 

P306 D4 H4 R373 

P306 F4 H4 R374 

P308 A4 A3 R375 

P309 C2 F2 R376 

P309 02 F2 R380 

P310 A4 12 R381 

P3 18 C3 H 2  R382 

R383 

0342 04 H3 R384 

0346 E4 HJ R38S 

0362 F4 13 R386 

0366 F4 13 R387 

0376 G4 CJ R392 

0382 G4 CJ R393 

0384 GJ C3 R394 

Parttsl A5 Blso shown on dJsg1sms 4 and 7 

I 

A S S E M B LY A6 

CIRCUIT SCHEM BOARD NUMBER LOCATION LOCATION 

J71 02 A5 

P2 A2 AS 

PartJ�;�/ A6 Bfso shown on diagram 3. 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM 

NUMBER LOCATION 

05304 AS 

OS305 AS 

OS306 A5 

OS308 A4 

OS342 D4 

DS345 E 4  
OS346 E4 

)I I 1 "i 1 

BOARD 

LOCATION 

CHASSIS 

CHASSIS 
CHASSIS 
CHASSIS 

CHASSIS 

CHASSIS 
CHASSIS 

CIRCUIT 

NUMBER 

P2 
PJ 
P9 

CIRCUIT 

NUMBER 

OS362 

OS36S 

DS366 

DS2002 

OS2003 

J396 

SCHEM BOARD 

LOCATION LOCATION 

A3 B3 

SCHEM BOARD CIRCUIT SCHEM BOARD 

LOCATION LOCATION N U M BER LOCATION LOCATION 

AS B2 R2019 B4 02 
B5 02 R2020 85 C2 

B5 02 R2025 BS B2 

B4 C2 R2035 BS A1  

85 E2 
BS C2 S2005 AS A2 

85 D2 

BS D2 

B5 D2 

SCHEM BOARD CIRCUIT SCHEM BOARD 

LOCATION LOCATION NUMBER LOCATION LOCATION 

G4 CJ R395 H3 B3 

R396 HJ B3 

C2 J2 R397 H3 B3 

02 12 

02 J2 SJ1 5 C4 H4 

D4 HJ SJ25 04 C4 

D4 13 S345 E4 FJ 

04 13 S365 F4 JJ 

E4 HJ S395 G2 A3 

E4 13 
D4 E3 TP362 02 OJ 

E4 EJ TPJ63 E2 F2 

F4 14 TP365 E3 G2 

F4 J3 TP366 E2 G2 

F4 13 TP367 F2 H2 

F4 13 TP368 E2 G2 

F4 JJ TP369 G2 H2 

F4 14 

F2 H2 U352A E3 12 
G4 C2 U352C F3 12 

G4 B2 U3520 F3 12 

G4 C2 U362A F3 H2 

G4 C2 U362B E2 H2 

H4 C4 U362C E3 H2 

G4 C2 U364A EJ G3 

H4 C 3  U364B EJ G3 

G3 C1 U364C F3 G3 

G3 B 1  U3640 EJ G3 

G3 A2 U366B E2 GJ 

GJ C2 U366C E2 G3 

G 3  B2 U366C G2 G3 

GJ 82 U366D F 2  G 3  

G 3  B2 U368A F2 HJ 

G3 BJ U368B E2 H3 

G3 B3 U368C F2 HJ 

SCHEM BOARD CIRCUIT SCHEM BOARD 

LOCATION LOCATION NUMBER LOCATION LOCATION 

E2 AS pg 02 A7 

AJ AJ PB9 A1 A2 
C2 A7 

SCHEM BOARD CIRCUIT SCHEM BOARD 

LOCATION LOCATIO N  NUMBER LOCATION LOCATION 

F4 CHASSIS P3 1 4  A4 CHASSIS 

F4 CHASSIS P346 D4 CHASSIS 

F4 CHASSIS P366 F4 CHASSIS 

CS CHASSIS 

C5 CHASSIS 

H2 CHASSIS 
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M A I N  I NTE R FACE D IAG RAM 0 
ASSE MBLY A6 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION 

C2 AJ A4 J78 G3 8 1  R23 84 

Cl AJ G4 J90 A4 K4 R40 B4 

C4 A3 04 J91 G4 K3 R42 04 
cs AJ E4 J92 G4 K3 R43 04 

C6 A3 C4 J93 G4 KJ R52 04 

CB A3 C4 J94 G4 K 2  R60 8 5  

C 9  AJ C4 J99 G4 K2 R66 E4 

C71 EJ HS R67 E4 

CBS FJ J7 P2 BS AS R71 E3 

C87 FJ 11 PJ DS AJ R74 B S  

P9 cs A7 R7S 85 

CR52 D4 G6 P65 C 1  11  R83 F2 

CR71 EJ HS P66 E 1  J 1  RBS F3 

CR8 1 FJ K5 P67 D1 Jl R86 G3 
CRB2 FJ KS P79 ES 12 R87 FJ 
CRBJ FJ KS PBO A1 A2 RBB G3 

CABS FJ C6 P82 A3 C2 R90 F4 

CABS FJ 11 PB4 GS H 1  R 9 1  G4 

PBS A4 H 1  R92 B4 

J1 8 1  84 P87 GJ H1 R93 G4 

J2 C 1  E4 P89 A2 A2 R94 A4 

JJ D1 G4 R95 G4 

J4 F 1  J4 075 85 AS R97 G4 

J3B A1 8 1  R99 G4 

J39 G4 12 R20 B4 15 

J71 GS AS R22 84 8 6  

Partial A6 also 5hown on dttJgr4m 2 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOAR D CIRCUIT SCHEM 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION 

A7 63 CHASSIS A 1 4  cs CHASSIS JB1 G3 

AB CJ CHASSIS A25 02 CHASSIS JBS GJ 

A9 F3 CHASSIS A26 F2 CHASSIS J95 A4 

A 1 0  D3 CHASSIS 

' •  

� •ft' 

"' .... . /llt't 

" 
#> .. ... 
� fl y 

A6 , "' "' 

, .  

MAIN INTERFACE '/l BOARD 

Shown in diags. � // _,...,11' 
• •  

� ,<' 2, 3, 4 

t. ., � 

' .... [ 

lr 

...,. �,� ;.;,., J_l rr-:: ,.. ,.. . , � � .--�- 7' �;vv '•'$.( 7 
., � :; 

BOARD 

LOCATION 

B6 

15 

06 
06 

G6 

15 

H7 

H6 

HS 

A6 

AS 

KS 

C6 

C6 
1 1 

1 1  
16 

K6 

IS 

H6 

14 

J6 

H6 

H6 

BOARD 

LOCATION 

CHASSIS 

CHASSIS 

CHASSIS 
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LOGIC DIAGRAM <9 
ASS EMBLY AS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

R324 H3 J 2  R325 H3 12 R326 H3 J2 

Partial AS tJfso shown on d1agrams 2 snd 7 

ASSEM BLY A 1 3  

O R  CUlT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C4301 AJ HZ CR4493 E4 AI R43 1 5  B2 13 R4470 C4 D2 

C4302 A2 Hl  CR4494 G4 F l  R4315 B3 13 R4471 C4 D2 

C4303 A2 C l  CR4495 E4 AI R43 16 A3 1 2  R4472 C4 D2 

C4303 A4 C 1  CR4496 E4 AI R43 1 8  B2 H2 R4473 AS B2 

C4304 A4 H3 CR4498 E4 E3 R43 1 9  B2 13 R4474 AS C 2  

C4304 B4 H3 CR4499 G4 F1 R4321 Bl Kl R4475 cs C 1  

C4305 A4 HI  R4322 Bl K l  R4476 C5 Cl 

C4314 B2 13 J4406 G4 C 1  R4333 C3 D2 R4477 04 C2 

C43 1 5  B3 13 R4334 C3 D2 R4478 E5 Cl 

C431 6  AJ 13 L4301 A3 H I  R4335 CJ D3 R4480 E5 B l  
C4335 C3 C3 L4302 AJ H I  R4336 C2 Fl R44B1 ES C 3  

C4336 C2 F2 L4303 A4 HI R4342 C2 H2 R4482 FS C 3  

C4342 B2 HZ L4304 A4 12 R4343 C2 12 R44B3 F5 C3 
C4343 C2 12 L43 1 7  A3 12 R4344 C2 H3 R4484 FS C3 

C4345 C2 H3 L4342 C2 HZ R4345 C2 H3 R4485 E4 CJ 

C4346 B2 H2 L4344 C2 H3 R4354 D2 G2 R4486 D3 A3 

C4347 B2 G2 R4356 D2 G2 R4487 D3 81 

C4423 D3 B 2  LR4338 C2 G2 R4357 C2 E3 R44B8 E4 8 1  
C4441 E3 E 2  LR4359 02 G2 R4358 02 Fl R4489 E3 B l  

C4449 F3 F2 LR4368 E2 F3 A4363 0 2  G 3  R4490 04 E3 

C446 1 E3 A2 LR44 1 2  F2 F2 R4366 E2 F2 R4491 E3 82 

C4467 E3 A3 R4367 E2 G2 R4492 E3 D2 

C4470 C4 02 04336 C3 03 R4369 El Kl R4493 E4 E3 

C4475 BS Cl  04364 E2 G3 R4374 El F2 R4494 F4 F l  
C4483 ES C 2  04374 F l  F 2  R4380 Fl Kl R4496 E4 E3 

C44B4 E4 C2 043B2 Fl J2 R438 1 Fl Jl R4498 G4 E2 
C4485 E4 C 3  04392 F l  J 2  A4382 Fl J2 

04424 C2 E2 R4390 Fl J2 54488 04 AI 

CR4322 Cl K l  04432 E3 82 R4391 Fl J2 

CR4323 Cl K 2  04438 E3 E2 R4392 Fl J2 TP4301 A3 G2 

CR43S4 D2 G2 04442 F3 E2 R4394 G2 II TP4303 A4 HI 
CR4355 D2 G2 04448 FJ E2 R44 1 3  F2 F2 TP4392 G1 J2 
CR4356 C2 K 3  04456 G3 F2 R4422 C3 A2 TP44 1 1  G2 G3 

CR4357 C2 K 3  04462 F3 A2 R4423 D3 82 TP44 1 2  G2 F2 

CR4368 E l  K l  04468 F3 83 R4424 02 E2 TP44 1 3  G3 C3 

CR4369 El J2 04480 E5 82 R4425 03 83 TP4462 E3 A2 

CR4433 F3 E 2  04488 E3 9 1  R4431 F3 E2 TP4468 E3 83 

CR4434 E3 E 2  04492 E3 92 R4432 E2 G2 TP4470 C4 D2 

C R4448 F3 E2 04494 F4 E2 R4437 E3 E2 TP4471 D4 D2 

CR4449 F3 F2 04498 G4 E2 R4438 E3 E2 

CR4461 E3 A2 R4441 F3 E2 U4320 82 12 

CR4467 EJ BJ R4302 A2 HI R4442 F3 El U4340 C2 H2 

CR4471 C4 D2 R4304 A2 II R4448 F3 El  U4358 02 G l 
CR4472 C4 03 R4305 A2 Jl R4449 F3 E2 U4368 E2 G2 

CR4473 B5 C l  R4306 A2 1 1  R4456 G3 F2 U44 1 2  F2 F3 
CR4474 B5 Cl R4307 A2 11 R4461 E3 A3 U4428 D3 B2 

CR4487 D4 AI R43 1 2  83 13 R4462 F3 A3 U4485 E4 C 2  

CR4491 E4 E3 R4313 83 H3 R4467 E3 B3 

CR4492 E4 E3 R43 1 4  B3 H3 R4468 FJ 83 VR4334 C3 D2 

CHASSIS MOU NTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATIO N  LOCATION 

052002 G4 CHASSIS DS200J G4 CHASSIS 
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TRIGGER SELECTOR D IAGRAM � 
ASS E M B LY A 1 4  

C I R CUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION N U M BER LOCATION LOCATION 

C237 A3 12 R240 A3 12 R444 E4 R1 

C240 AJ J2 R241 83 13 R445 E4 G2 

C2 50 C3 12 R242 C4 H I  R446 E3 E2 

C270 B3 Jl R243 C4 H I  R447 E3 E2 

C440 E3 E2 R244 C4 H 1  R448 E3 02 
C447 03 03 R245 C4 HI R451 E3 02 

C450 03 03 R246 B3 12 R452 E3 01 

C483 F 1  C 2  R247 B3 12 R454 E3 E1 
C486 FS 01 R248 6 3  J2 R455 E3 Cl 

C487 FS I I  R250 C3 J2 R456 E3 Cl 

C488 FS 03 R 2 5 1  B 3  G3 R462 E3 03 
C490 GZ A2 R252 63 G3 R464 F1 E1 

C493 G2 62 A254 63 13 R465 F1 E1 
A255 6 3  1 3  R473 02 C 1 

J202 cs G 1 R256 83 13 R474 02 C 1  

J203 C5 G2 A26 1  63 J1 R476 E2 C2 

J270 C l  K 2  R262 83 J2 R477 02 C2 

J271 AI K2 A263 B3 J 1  R478 01 C3 

J402 05 G3 A264 C2 J3 R479 01 83 

J403 05 G2 R265 C2 J3 R480 F3 82 

J472 01 C2 R270 83 J1 R461 F1 82 

J473 E 1  C2 R271  63 J1 R482 F1 82 

J496 G l  A I  A272 63 J1 R463 F1 82 

A273 A2 13 R484 F1 82 

L236 83 12 A274 A2 J3 R485 G2 A3 

L238 83 12 A277 62 K2 R486 G3 82 

L246 83 17 R278 B2 1( 2  R490 G2 A2 
L248 83 12 A279 81 K3 R491 G 2  A2 

L436 OJ E2 A280 82 K2 R492 G2 A2 

L438 03 02 R401 OS R1 R493 G2 82 

L446 E3 E2 R402 ES Gl R494 G2 82 

L448 EJ 02 R405 ES II A495 G2 C3 

L480 GJ 62 R408 E5 11 R496 G3 82 

R409 ES 11 R497 G1 A2 

0254 84 H3 R4 1 2  04 G3 R498 G l A2 

0454 E4 E 1  R4 1 3  04 G3 R499 F1 A2 
R4 1 4  04 G3 

R201 85 Jl R4 1 6  04 G2 U232 A4 HZ 

R202 85 K 1  R41 7  04 G2 U252A 63 13 
R205 B 5  1 1  R4 1 8  04 G3 U2�2B C2 13 
R208 6 5  1 2  R4 1 9  04 G1 U274 A2 J2 

R209 85 12 R420 04 HI U402A 85 11 
R2 1 2  C5 G2 R425 E4 E2 U402B BS I I  

R2 1 3  cs G2 R426 E4 E2 U402C ES 1 1 
R2 1 4 cs G2 R432 04 E3 U4020 ES 1 1  

R2 1 6  cs G 1  R433 04 R3 U432 04 R2 

R2 1 7  cs G 1  R434 04 E3 U452A E3 El 
R 2 1 8  cs G 1  R435 04 EJ U4528 Fl El 
R232 A4 G2 R436 03 E2 U474 0 2  cz 
R233 A4 R3 R437 03 E2 U492 F1 81 

R234 A4 G3 R438 03 02 

R235 A4 G2 R439 03 El VR237 83 12 

R236 83 12 R440 E3 E2 VR247 83 12 

R237 63 12 R441 03 02 VR437 03 02 

R236 83 J 2  R442 E4 R2 VR447 E3 02 

R239 83 12 R443 R4 A 1  

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

J497 G 1  CHASSIS 



VOLTAGE CONDITIONS 

The voltages shown were obtained with the 7904A front panel variable controls at midrange except I NTENS ITY control is set 
fully counterclockwise: READOUT INTENSITY, OFF; VERTICAL MODE, LEFT; TRIGGER SOU RCE, VERT MODE; 
HORIZONTAL MODE, B.  No plug-in units were installed. 

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 Mil input 
impedance (TEKTRONIX DM 501 A Digital Multi meter or TEKTRONIX 7 D 1 3A Digital Multi meter used with a readout-equipped 
7000-series Oscilloscope). 
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READOUT SYSTEM DIAGRAM 0 
ASSEMBLY A 1 5  (SN 6031767-Up) 

CIRCUIT SCHEM BOARD C I R CUIT SCHEM BOARD C I R C U I T  SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION N U M BER LOCATION LOCATION N U MBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C21 0 1  

C2105 
C2109 

C21 1 2  

C21 1 5  

C21 1 7  

C21 1 8  

':2120 

C21 21 

C2127 

C2135 
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C214r· 
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C2239 
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C2263 

C2276 

C2277 

C2279 

C2297 

CR2 1 24 

CR2125 

C R 2 1 37 

C R 2 1 39 

C R 2 1 45 

CR2146 

CR2153 

CR2157 

C R 2 1 60 

CR2161  

CR2 1 62 

CR21 53 
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CR2 1 70 
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ASSEMBLY A27 
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B3 

A4 

C3 

ES 

04 

D4 
E4 

C4 

C4 

C 1  

AS 

cs 

cs 

F3 

F3 

C2 

cs 

B 1  

C2 

C1 

82 

03 

03 

02 

06 

E6 

E1 

E1 

02 

02 

02 

04 

BS 

E4 

E4 

E3 

04 

ES 

ES 

ES 

ES 

06 

05 
C4 

C3 

B3 

BS 

C6 

C6 

C6 

07 

B6 

B6 

C6 

C6 

83 

F4 

E4 

B3 

83 
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CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

CR2236 

CR2237 

CR2238 

CR2239 

CA2240 

CR2241 

CA2242 

CR2243 

CA2244 

CR2245 

CR2246 

CR2247 

CR2248 

CR2249 

B3 

A3 

A3 

B3 

83 

A3 

A3 

B3 

83 

A3 

A3 

83 

84 

A4 

C2 

F1 

F1 

02 

02 

02 

01 
C1 

C2 

C2 

C2 

B 1  

8 1  

A1 

J2132 

J21 38 
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L22 1 2  

L2277 

P2 1 1 2  

P21 1 8  

P21 1 8  

P2175 
P21 84 
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02 1 1 2  02127 
021 3 1  
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R21 1 3  
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CI RCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

CR2250 

CR2251 

CR2252 

CR2253 

CR2254 

CR2255 

C R2256 
CR2257 
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CR2259 

CR2260 

CR2261 

CR2262 
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VOLTAGE AND WAVEFORM CO N D ITIONS 

The voltages and waveforms shown were obtai ned with the 7904A front panel variable controls at m i d range except A and B 
I NTENSITY control is set ful ly counterclockwise; VERTICAL MODE, LEFT;  TRIGGER SOURCE, VERT MODE; 
HORIZONTAL MODE.  8; R EADOUT, PULSED: OUTPUTS, 8 + GATE. 

Voltage Conditions. The voltages shown on the d iagram were obtained using a dig ital multimeter with a 1 0  MO i nput 
impedance (TEKTRONIX O M  501 A  Digital Mult imeter or TEKTRON IX 7 0 1 3A Dig1tal Mult imeter used with a readout
equ ipped 7000-series oscilloscope) .  

Waveform Conditions. The waveforms shown below were obtained using a test osci l loscope system with 1 0  MO input 
impedance and at least 60 MHz bandwidth. (TEKTRONIX 7603 Osci l loscope, 7853A Time Base, and 7A 1 3  Differential 
Comparator equipped with a 1 OX probe.) A 76-series time-base p lug-in (the only plug-in i nstalled in  the 7904A) was i nstalled 
in  the 7904A B HORIZ compartment and set to 1 f.IS/div. 
Vollages shown near the wavefonns are display center de levels. 

0 
1Qiof 

5.7 v 
l 

e 
,. -

> L 

�-FF (I o v  

r I 1 .. l_ • '- -

O V  
. I 

httJ:. I I '�r I ( o , 

0 
" 

---+--+--- 0 v 

L 

G 
... ,..,., J - 1 

{ 'f I 
lrO V  

1 Ll 

-

l� 14 V 
I j_t I ' - l--'-- ·r • :_l�J T , 

0 
lf -

- t q:r-r....q-.q:rr-t• T""jr-.--

.. ,..,.��---- o v  
= . � 

• 1 � i L 

0 G 
II' 1 t - - •.:: _ _j f I ldlll" ., ' 

diJiJ I - 1 
- - ·-+--t-..f . ....... -.. o v  • •·o·-j- I I I o v 

• .. t rr . .. r 1 - + . �· -' . 1 J L 

O V  



A 

1 �··g·'lttEt�:�e!9·'��i!!·�ti�'i'i·'i'il' 

3 

4 

5 

7104 A 

B c 

I 1'1, G!{.ADOUT PR:OTEOION %0 

D 

" "� ·, - 1, '; 5  
R IO  V NO'I I'�S 

E F Ci 

· �  .. I�� 1"""-1401 w. "I 

E •A� S FOR En 
A U� :. ANU - Al UUM r R 

RA" L $ C F PARTS OU•L NE" 
On DEF'I £0 IN GREV 

SYSTEM 

COMI'ON[IIIIl NUNBU (XUiil'll 
�· , ,  

!RA�Rl23• 



rT 
"" 

"' 

�- l= -

w 

I-- 1--

c 
-

0 
-

m 

-

c:( L 
T"'" 

I 

R 1 925 
R 1 922 

R 1 92� 

T 1 

'I" W R 1 9�8 R L SSO 
1 9i16 0 1 9�3;; � Q 1 9"t2 CR 1 9�9 C 1 950 

... ... CR 1 9� 7 C 1 953 
R 1 9�5 II II CR 1 9�6 R 1 95 1 

R I S"t3 J 1 9�3 R 1 953 
R 1 9'i2 N 

TP1 925 R 1 9'i0 Ul � 
8 1 92� R 1 9H � � 

TP 1 952 U :::J 

8 1 9�0 P 1 900 

T 

R 1 938 R 1 923CR 1 923 J 1 992 
R 1 955 

L l 995 
L l 997 

8 1 9 1 5  

"" 
0 Ol .... 
n. 

CR 1 922 
C 1 92 1  R 1 92 1  
C 1 920 

R 1 937 
R l 92 8  'I" 
R 1 936 r<l 

R 1 927 C 1 935 � ID CR 1 927 R 1 935 �r t:l  R 1 926 Q 1 93 �  ... Q 1 938 ll 

c t 995 c t sss 
C 1 99 7  C 1 956 

R 1 9 20 
R 1 9 L  1 CR1 900 

CR 1 902 

I 
I 

5 1 920 

N 

Q L 929 R 1 933 

"" " 930 

I I 
I M I 

R L 95 �  

R 1 96 3  
R 1 96 �  
R 1 965 
R 1 966 

� 
I 
I Lt) 

,.. I� <( �  
--

-

--

--

----1 

J 

>. :0 
E 41 .. "' Ill 

"0 ; 0 .0 
:; 
� u 
a:; c: .. 
Q. 
c 
� IL 
I ,... "" 

ci -' co 
� :I 01 ii: 

' l � t \' ,. \� ,-- ' L/' 

� .. " u Q 

-� � "' "'  
.. "' 

.� � � � � �  � �  u ::E  
5 �  "' ® 

..... .; 
w "' 
� c :ij 

,.. c.. a::: c:: r-.. o( � � O ,;  � CD i 
a: 0 
II. .c:: Cl) 

"'! I  
8 

;;: - � � � � 



SIGNAlS OUT & I NTEN S ITY l i M ITER D IAGRAM <2> 
ASSEM BLY A1 

---

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCAT ION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C l 901 84 8 2  P 1 9 1 0  0 2  84 R 1 937 EJ OJ 
C 1 904 A4 8 2  P 1 9 1 7  AI A4 R1 938 EJ 02 

C1 906 83 82 R 1 940 FJ F3 
C1 908 83 AJ 01 908 A3 BJ R 1 94 1  F4 E3 
C 1 9 1 4  C4 C2 0 1 9 1 0  A2 8J R 1 942 F3 E3 
C 1 9 1 8  8 5  8 2  0 1 9 1 6  C4 CJ R 1 943 EJ EJ 

C 1 9 1 9  8 5  8 2  0 1 9 28 E2 03 R 1 94A F3 FJ 
C1 920 C4 02 01 934 E4 OJ R 1 945 F3 E2 
C1 921 C4 02 01 938 E4 OJ R 1 946 E3 FJ 
L l 9.J� E4 03 01 942 FJ FJ R 1 94l! F2 F4 

C 1 9J8 E3 04 01 943 F3 FJ R l 9 50 G S  F4 
C 1 950 G5 F 4  01 946 F2 E2 R 1 9 5 1  G5 E4 
C 1 95 2  G5 E4 01 956 G3 B4 R 1 952 G4 C4 
C 1 95 J  FS F4 R 1 953 FS E4 
C 1 955 G4 04 R 1 900 A4 C 1  R 1 954 G4 C4 
C1 956 GJ 04 R 1 90 1  A4 A2 R 1 955 G4 04 
Cl 994 82 84 R 1 902 AJ 82 A 1 9 5 6  G J  C 4  
C1 995 82 04 R 1 903 A4 A2 R 1 957 G3 8 4  
C1 997 C2 04 R 1 905 AJ 82 R 1 960 GJ C4 

R 1 906 83 82 A 1 960 G4 C4 

C R 1 900 A2 C2 R 1 908 AJ B 3  R 1 963 G3 84 
CR 1 902 A2 C2 R 1 909 A3 83 R 1 964 G3 84 
CR 1 9 16 C4 82 R l 9 1 0  A2 8 3  R 1 965 G3 84 
CR 1 9 1B BS 83 R 1 9 1 1  E4 C2 R 1 966 G3 84 
C R 1 9 22 C3 02 R 1 9 1 4  04 C3 
C R 1 9 23 C3 02 R 1 9 1 5  C4 C2 S 1 900A A2 C 2  
CR 1 9 27 E 2  0 3 R 1 9 1 6  C4 82 5 1 9008 A2 C2 
CR 1 9 2B E 2  C 2  R 1 9 1 7  85 83 I 5 1 905 84 A2 
C R 1 9 29 E2 C2 R 1 9 1 8 8� 83 S 1 9 1 0 84 8 2  
CR 1 946 E3 E3 R 1 9 1 9  85 82 5 1 9 1 5  C4 02 
CR1947 F2 E4 R l 920 C4 C2 S 1 9 20 C4 02 
C R 1 948 F 2  F4 R 1 �2 1 (4 02 S 1 924A 03 E2 
CR 1963 G3 ( 4  R i �22 03 E2 S i 924B 03 E2 

£ 1 ">4(, � ?  E.7 R l 923 04 D2 S 1 924C 03 E2 
J 1 9 1 7 BS CJ P 1 924 04 E:> 5 1 9:140 C2 E2 
J 1 9 24 E l  C J  R l �25 03 E2 5 1 930 E5 C3 
J 1 94 3  F l  E 4  R l 926 E2 03 S i 940 F4 E3 
J 1 99 2  C l  0 3  R 1 92 7  E 3  0 3  

R 1 928 E2 03 TP1 908 AJ BJ 
L1 995 8 1  04 R 1 929 E2 C2 TP1925 03 EJ 
L 1 99 7  C l  04 R 1 930 ES C3 T P 1 95 2  G4 E4 

R 1 93 1  ES C4 TP1 958 GJ C 4  
P1 900 ES E4 R 1 932 E4 CJ 
P1 904 8 1  E 5  R 1 933 E5 03 U 1 952 G5 E4 
P1904 01 E 5  R 1 934 E4 03 U 1 958 G3 C 4  
P1 904 G l  E 5  R l 935 E4 03 
P1 904 G 5  E S  R 1 936 E3 DJ VR 1 9 1 0  A2 83 

Pan,al A 1 also show" on dttJgtam 2 

ASSEM BLY A5 
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P3 10 02 12 P 3 1 8  0 1  H 2  

Part1aJ A5 also .�hown O rl  d1<19tCJms 2 and 4 

CHASSIS M OU N T E D  PARTS 
CIRCUIT SCHEM BOARD C!RCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION N U MBER LOCATION LOCATION 

J1 9 1 6  86 CHASSIS J 1 925 E l  CHASSIS J 1 944 r o  CHASSIS 
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VOLTAGE AND WAVEFORM CONDITIONS 

The voltages and waveforms shown were obtained with the 7904A front panel variable controls at midrange except A and B 
I NTENS ITY control is set ful ly counterclockwise; VERTICAL MODE, LEFT; TR I G G ER SOURCE, VERT MODE; 
HORIZONTAL MODE, B; READOUT, PULSED; OUTPUTS, B + GATE. 

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 Mn i nput 
impedance (TEKTRONIX OM 501 A Digital M u ltimeter or TEKTRONIX 7 D 1 3A Digital Multimeter used with a readout
eq uipped 7000-series oscilloscope). 

Waveform Conditions. The waveforms shown below were obta1ned using a test osc i l loscope system with 10 Mn input 
impedance and at least 60 MHz bandwidth. (TEKTRON I X  7603 Osc i l loscope, 7B53A Time Base, and 7A13 D ifferential 
Comparator equipped with a 1 OX probe . ) A 78-series time-base plug-in (the o n ly p l ug-in installed in the 7904A) was installed 
in the 7904A 8 H O R I Z  compartment and set to 1 JJS/div. 

Voltages shown near the waveforms are dlspley center de Ieveii. 
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S I G NALS OUT & I NTE N S ITY LI M ITE R D IAGRAM 0 
ASSEMBLY A1 

CIRCUIT SCHEM BOARD C I RCU IT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C 1 901 64 8 2  P 1 9 10 D2 84 R 1 937 E3 03 

C 1 904 A4 B2 P 1 9 1 7  A 1  A4 R 1 938 E3 D2 

C1 906 B3 B 2  R l 940 F3 E3 

C I 90B B3 A3 01 908 A3 B3 R 1 9 4 1  F 4  E3 

C l 9 1 4  C4 C 2  0 1 9 10 A2 B3 R 1 942 F3 E3 

C1 9 1 8  B5 B2 0 1 9 16 C4 C3 R 1 943 E3 E3 

C 1 9 1 9  B 5  B2 0 1 9 28 E2 D3 R 1 944 F3 F3 

C 1 920 C4 D2 0 1 934 E4 D3 R 1 945 F3 E2 

C1 921 C4 D2 0 1 93B E4 D3 R 1 946 E3 F3 

C 1 935 E4 D3 0 1 942 F3 FJ A 1 948 •2 F4 
C 1 938 E3 04 01943 F3 F3 R 1 950 G5 F4 

C1 950 G5 F4 01 946 F2 E2 R 1 9 5 1  GS E4 

C1 952 G5 E4 0 1 9 56 G3 84 R 1 952 G4 C4 

C1 953 FS F4 R 1 953 FS E4 

C1 955 G4 04 R l 900 A4 C l  R 1 954 G4 C4 

C1 956 G3 D4 R l 90 1  A4 A2 R 1 955 G4 D4 

C 1 994 B 2  84 R 1 902 A3 62 R 1 9 56 G3 C4 

C1 995 62 04 R 1 903 A4 A2 R 1 957 G3 6 4  

C1 997 C2 D4 R 1 905 A3 B2 R 1 960 G3 C 4  

R 1 906 83 62 R 1 960 G4 C 4  

C R 1 900 A2 C2 R I 90B A3 B3 R l 963 G3 64 
C R 1 902 A2 C2 R 1 909 A3 83 R 1 964 G3 B4 

CR 1 9 1 6  C4 B2 R 1 9 1 0  A 2  83 R 1 965 G3 B4 

C R 1 9 1 8  B 5  63 R 1 9 1 1  E4 C2 R l 966 G3 B4 

C R 1 922 C3 D2 R 1 9 1 4  04 C3 

CR1 923 C3 D2 R 1 9 1 5  C4 C2 SI 900A A2 C 2  

C R 1 927 E2 D3 R 1 9 1 6  C4 82 S 1 9006 A2 C2 

C R 1 92B E 2  C2 R 1 9 1 7  85 B3 S 1 905 64 A 2  

C R 1 929 [2 C2 R 1 9 1 8  85 83 I 5 1 9 10 B4 82 

C R 1 946 E3 E3 R 1 9 1 9  85 62 S 1 9 1 5  C4 D2 

C R 1 947 F2 E4 R l 920 C4 C 2  Sl 920 C4 D2 

C R 1 948 F2 F4 R 1 !:!2 1  C4 02 S 1 924A 03 E2 
C R 1 963 G3 c• R 1 922 D3 E2 S I 924B D3 E2 

£ 1 94G � ?  o Z  R 1 923 D4 D2 S 1 924C 03 E2 

J l 9 1 7  B 5  C3 P 1 924 04 E7 S1 914D C2 E2 

J l 9 24 E 1  C 3  R 1 �25 03 E2 S1 930 ES C3 

J l 943 F l  [4 R 1 9 26 E2 03 S l 940 F4 E3 

J l 99 2  C l  D3 R 1 927 E3 03 

R 1 92B E2 03 TPI 908 A3 B 3  

L1995 B 1  04 R 1 929 E2 C 2  TP1 92 5  03 E3 

L l 99 7  C l  04 R 1 930 ES C3 TPI952 G4 E4 

R l 93 1  E5 C4 TPI 958 G3 C4 

P1 900 ES E4 R 1 932 E4 C3 

P1 904 B l  E5 R 1 933 ES 03 U 1 95 2  G 5  E 4  

P1 904 D1 ES R l 9 34 E4 03 U1 958 G3 C4 

P1 904 G 1  ES R l 935 E4 D3 

P1 904 G5 ES R l 936 E3 03 liR I 9 1 0  A 2  B 3  

PariJBI A 1 also shown on d1agram 2 

ASSEMBLY A5 

CIRCUIT SCHEM BOARD CIRCU IT SOlEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P3 10 02 12 P 3 1 8  D l  H2 

Parual A5 also shown on d1agrams 2 and 4 

CHASSIS M O U NTED PARTS 
CIRCUIT SCHEM BOARD C!RCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

J 1 9 1 6  66 CHASSIS �1 J 1 9 2 5  E l  CHASSIS J l 944 F 1  C HASSIS 

REV MAY 1 989 



VOLTAGE CONDITIONS 

The voltages shown were obtained with the 7904A front panel variable controls at midrange except I NTENSITY control is set 
fully counterclockwise: V ERTICAL MODE, LEFT: TR IGGER SOURCE, VERT MODE; HOR IZONTAL MOD E , B. No plug-in 
units were installed . 

Vo ltage Conditions. The voltages shown on the diagram were obtained using a di9ita l multimeter with a 1 0M!1 input 
impedance (TEKTR O N I X  DM 501 A Digital Multi meter or TEKTRONIX 701 3A Digital M ult1meter used with a readout-equipped 
7000-series Oscilloscope). 
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Figure 8·11 .  A16-Vertlcal Channel Switch circuit board assembly. 
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VERTICAL CHAN NEL SWITCH DIAGRAM � 
ASSEMBLY A 1 6  

CIRCUIT SCHEM BOARD CIRCUfT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C50h 85 84 R501 85 84 R632 F3 F4 
CSOB A2 84 R502 B5 C3 R638 GJ E4 
C5 1 2 B 5  83 R504 85 C3 R642 FJ 04 
C5 1 5  B4 A4 R505 85 B4 R643 FJ 04 
C520 B4 A3 R51 1 A4 A4 R646 03 GS 
C525 B4 A3 RSI 2 84 AS R647 FJ E4 
C631 83 A5 R51 3 85 84 R648 F2 04 
C538 A3 81 RS14 A4 A4 R649 F2 04 
C539 AI 82 R515 84 A4 R650 EJ 04 
C582 G5 DS R516 84 A4 R6SI D5 BS 
C583 GS E5 R 5 1 9  A4 A4 R6S2 04 BS 
CS84 GS D5 R520 84 A3 R653 04 02 
C505 E5 E2 R52 1 84 A3 R6S4 04 01 
C508 F2 E2 RS24 A3 A3 R655 04 A5 
C61 2 FS E3 R52S 84 A3 R6S6 03 02 
C6 1 5 F4 F2 R526 84 A2 R657 04 D2 
C620 F4 F3 RS29 A3 A2 R658 03 D2 
C625 F4 F3 R530 83 A2 R659 E2 C6 
C63 1 F3 F4 RS31 83 A4 R671 01 C l  
C638 G3 E4 R532 83 84 R672 01 C1 
C639 F l F5 R535 AS AI R675 01 C2 
C675 Dl C2 R536 AS 81 RB80 C2 Cl 
C681 01 Dl . RS37 AS Bl R681 D2 Cl 
C695 G l  E l  RS38 A3 82 R682 Cl C l 

RS42 A3 82 R683 01 C l  
CR552 CS C4 RS43 83 83 R684 C1 8 1  
CR651 05 8S R547 A3 82 R69D G2 D1 
CR654 04 C 5  R54B A2 82 R691 G2 D1 

RS49 82 82 R694 G2 E2 
J502 C5 C3 R550 83 B2 TPSOO GS 84 
JS03 85 C3 RSS2 CS C4 TP508 84 84 
J592 C2 04 R55S 04 CS TP538 A2 82 
J602 ES E3 R556 C3 C4 TP552 C5 cs 
J603 E5 E3 R557 C4 8 5  TPSSS 05 cs 
J694 E2 02 R558 C3 cs TP582 GS FS 

R559 C2 04 TP583 GS FS 
L582 GS ES R601 F5 E2 TPS84 GS F4 
L583 GS E5 R602 F5 D3 TP600 GS E1 L584 G5 E5 R604 E5 03 TP508 F4 E2 

R606 ES E3 TP648 F2 ES 
P680 C5 E5 RBI  I F4 Fl  TP657 OS cs 

R61 2 F4 F2 TP682 02 E2 
0542 A3 B3 R6 1 3 FS E3 TP684 C1 Cl 
0548 A2 82 R614 f4 F2 TP694 G l  F1 0556 C4 B4 R61 5  F4 F2 

U506 A2 84 0558 C4 C5 R616 F4 F2 
U508 85 84 0642 F3 E4 R6 1 9  F4 F3 
U538 AI A2 0648 F2 E4 R620 F4 F3 
U538 A3 A2 0652 04 C5 R621 F4 F3 
U608 F2 E2 0656 04 02 R624 F3 F3 
U606 F6 E2 0658 04 02 R625 F4 F3 U638 F1 F4 0672 01 Cl R626 F4 F4 
U638 F3 F4 0676 01 C2 R629 F3 F4 
U688 82 03 0682 Cl C l  R630 F3 F4 U682 Dl 01 

R631 F3 F4 
U694 G2 El 
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VOLTAGE AND WAVEFO R M  CO NDITI ONS 

T h e  voltages and waveforms shown were obtained w ith t h e  7904A front panel variable controls a t  m i d range except A 
INTENSITY control is set counterclockwise: voltmeter ground is connected to chassis g round;  VERTICAL MODE, LEFT; 
TR I GGER SOUR CE. VERT MODE; HOR IZONTAL MODE, B; and R EADOUT OFF.  

Voltage Conditions. The voltages shown on the diagram were obtained using a dig ital multimeter with a 10 MO in put 
i mpedance (TEKTR O N I X  O M  501 A Digital Mult imeter or T E KTRO N I X  7 D 1 3A Digital  Mult i meter used with a readout
equipped 7000-series osci l l oscope). 

Waveform Conditions. The waveforms shown below were obtained using a test oscil loscope system with 10 MO in put 
i mpedance and at least 60 MHz bandwidth .  (TEKTR ONIX 7603 Osci l loscope, 7B53A Time Base. and 7A1 3  Differential 
Comparator equipped with a 10X probe.) The test oscil loscope was externally triggered from the Pretrig Out connector of a 
067-0587-02 Calibration Fixture i nstal led in the 7904A LEFT VERT compartment. Cal i bration Fixture was set: -tStep Resp 
(Vert), 1 0 kHz Rep Rate, and 2 d ivisions of ver11ca1 display centered at O volts. The test osci l loscope time base i nstalled 1n the B 
HORIZ compartment was set: free-run n i n g  sweep (not triggered ) .  50 ns/Div, -tSiope, Auto, Ac, and Ext. 

Voltages shown near the waveforms are display center de levels. 
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7904A I nstruction 

A 
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3 

4 
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B c D 

C 1 00 R300 
R205 

L100 C20 1 1'120 1 

C 1 20 

C 1 30 
R 1 30 R 1 3 1  

L 1 35 L l "tO L 1 "t 1  
P80 

1 

ID 

R207 
C202 C203 
R208 R209 

C 2 1 5  L200 
R215 

R 1 32 
(!) 

't" C2"t0 
R237 R335 R238 ::J U33ei 

a:: C2-t 1 u 
P.207 

I 

C3"t0 C3"t 1 C2"t5 C2"16 

I 

E 

I I 
Figure 8-12. A1 8-Vertical Amplifier circuit board assembly. 
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VERTICAL A M PLI F I E R  DIAGRAM � 
ASS E M B LY A 1 8  

.. - · ·· · ·- ---

CIRCUIT SCHEM BOARD CIRCUIT S C H EM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION N U M B E R  LOCATION LOCATION N U M B E R  LOCATION LOCATION N UM BE R  LOCATION LOCATION 

C100 C4 C1 L1 35 F4 B4 R220 B2 B3 R439 F2 E4 R735 G3 H4 

C 1 20 C 2  B 3  L1 40 F4 B4 R221 B3 B3 R500 D2 F1 R736 B4 H4 

C 1 30 C 2  B 4  L1 4 1  F 4  B5 R222 B3 C3 R501 D3 F 1  R737 A3 H4 

C 1 4� F4 B4 L200 B2 C 3  R223 B3 C 3  R502 F2 F2 R740 B4 G4 

C200 D2 B2 L201 B2 C3 R230 C2 B4 R530 F2 E4 R741 A4 G4 

C201 D2 B 2  L220 B2 C3 R231 C2 B4 R530 G2 E4 R742 A3 G4 

C202 B 1  B 2  L2 2 1  B 2  C 3  R232 C2 C4 R531 F2 E4 R742 A4 G4 

C20Z B 1  C 2  L530 G2 1;3 R233 C2 C4 R532 B3 F4 R744 A3 H4 

C204 B 1  C2 R234 C2 C4 R533 F2 F4 R745 A3 H4 

C21 5 B2 B2 P1 90 G3 H3 R235 D2 C4 R534 B3 F4 

C220 B3 B3 P207 F4 B 5  R236 D2 C4 R535 B 3  F4 RT303 D2 D l  

C221 B3 C3 R237 C2 B4 R537 B4 E4 

C223 B3 C3 0303 D2 D2 R238 D2 C4 R541 A4 E4 TP230 C2 B4 

C240 F4 B4 0400 D2 D1 R300 D2 C 1  R543 A4 E4 TP300 D2 D1 

C241 C2 C4 0430 B3 D4 R304 E2 D2 R544 A4 F4 TP500 F2 E2 

C246 F4 C 5  0431 B4 E4 R 3 1 0  84 C2 R600 F2 F2 TP502 F2 F2 

C246 F4 C 5  0435 B 3  E4 R3 1 1  C2 C2 R601 F2 F2 TP630 B4 F4 

C333 D2 C4 0530 B4 E4 R3 1 2  E2 D2 R602 F2 G2 TP700 E3 H2 

C334 C2 D4 0540 A4 E5 R320 B3 C3 R603 F2 G2 TP720 G3 H3 

C340 D2 C 5  0541 A4 E5 R321 C2 C3 R604 F2 G2 TP721 G3 H3 

C341 D4 D5 0630 B3 F4 R330 C2 C4 R605 F2 G2 

C400 E2 E1 0631 B4 G4 R331 D2 C4 R630 B4 F4 U 1 00 C4 B 1  

C401 D2 E 1  0720 G3 G3 R332 D2 C4 R631 B4 F4 U 1 00 D2 B 1  

C530 G2 E4 0722 G3 H3 R333 D2 C4 R632 B3 G4 U335 C2 04 

C605 E3 F2 0740 A4 G4 R334 C2 04 R633 A3 G4 U335 D3 D4 

C630 B 3  F4 R335 D2 C4 R634 A3 G4 U 5 1 5  F 1  F3 

C640 A4 F4 R 1 30 C2 A4 R336 C2 D4 R640 A4 F4 U630 B3 G4 

C700 D4 G1 R 1 3 1  C2 B4 R400 D2 01 R641 A3 F4 U630 C3 G4 

C7 1 2  F4 G3 R 1 32 C2 B4 R404 E2 E 1  R642 B4 F4 U700A F2 G2 

C742 A4 G5 R201 D2 B2 R405 D2 E2 R643 B4 G4 U700B E 3  G 2  

R205 D2 C 1  R406 E3 D2 R700 E3 G2 U700 04 G2 

CR333 C2 04 R206 D2 B1 R407 E2 D2 R701 E3 H2 

CR334 C2 D4 R207 B2 B2 R408 E2 D2 R702 E3 H2 W402 E3 D3 

CR544 A4 F4 R208 B1 B2 R430 B3 D4 R703 E3 H2 W410 F2 E2 

CR641 A3 F4 R209 B1 C2 R431 B4 D4 A7 1 0  F3 H2 W420 F2 D3 

R 2 1 0  B 1  C2 R432 B3 D4 R7 1 1  F3 H2 W421 F2 D3 

J1 1 A3 G5 R2 1 1  B2 D2 R433 B3 D4 R7 1 2  F4 H2 W5 1 0  F3 F2 

J26 A4 E5 R2 1 2  B2 C3 R434 84 D4 R731 G3 G4 W530 F2 E3 

J43 A4 F5 R2 1 3  B2 C3 R435 84 E4 R732 G 3  G 4  

R2 1 4  B 2  D2 R437 84 E4 R733 G3 G4 

LlOO B2 A2 R2 1 5  B2 B3 R43B F2 E4 R734 G3 G4 

CHASSIS M O UNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD C I RCUIT SCHEM BOARD CI RCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION N U M BER LOCATION LOCATION N U M BER LOCATION LOCATION 

A31 G1 CHASSIS C81 H2 CHASSIS L82 H2 CHASSIS RB2 G2 CHASSIS 

A31 G3 CHASSIS R83 G2 CHASSIS 

LBl H2 CHASSIS RBI G2 CHASSIS 

R EV JUL 1 985 



VOLTAGE AND WAVEFORM CONDITIONS 

T h e  voltages and  waveforms s hown were obtained with t h e  7904A fro nt panel var iable contro l s a t  m id range except B 
I NTENSITY control is set at m i n i m u m ;  VERT I CAL MODE,  LEFT ; TRIGGER SOURCE, VERT M ODE; HOR IZONTAL MODE. 
B ;  CALI B RATO R ,  4 V; R EADOUT I N TENSITY, O FF. 

Voltage Conditions. The vol tages shown on the d iagram were obtained using a d ig ital m u l t i meter with a 10 MO i n put 
impedance (TE KTRO N I X  O M  501 A  D ig ita l Mu ltimeter or TEKTR O N I X  7 D 1 3A D ig ital M u lti meter used with a readout
eq u i pped 7000-series osc i l l oscope).  Voltages are taken with no s i g nal i n put and with the ve rt i cal trace centered. 

Waveform Conditions. The waveforms sh own be l o w  were obtai ned using a test osc i l loscope system with 1 0  MO i n put 
impedance and at least 60 MHz bandwidth. (TEKTR ONIX 7603 Osc i l loscope, 7B53A Time Base. and 7A 1 3  Differential 
Comparator equtpped wtth a 10X probe.) A 7 A-series vert i cal a m p l ifier plug-in was i nsta l led in the 7904A LEFT VERT 
compartment a n d  a 78-series t ime base p l ug-in i n  the 7904A B H O R I Z  compartment The vert ical a m p l i f ier was set for a 
centered, 6 to 8 d ivi s i on d i s play on the 7904A w ith the CAL I B RATOR o ut put fed to the vertical am p l i f ier i n put. The 7904A 
oscil loscope t ime base was extern a l ly triggered with the CAL I B RATOR sig n a l .  

Voltages shown near the waveform are display center de levels. 
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Figure 8- 1 3. A29-Horizonlal lnte rface circuli board assembly. 
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H O R IZO NTA L  I NTER FA C E  DIAG RAM � 
A S S E M B LY A 1 7  

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C803 F4 D3 L802 f4 C2 
C804 F4 D3 LB05 F4 C3 

C806 G4 D2 LBOB G4 D2 
C807 G4 E2 LB07 F4 03 

C808 G4 E3 LB08 F4 D2 
C809 G5 D3 L809 G4 03 

C81 3 F5 D2 L812 F6 Cl 

C81 4 F5 Dl L81 5  F5 C2 
C81 6  G5 0 1  L8 1 6  G5 01 
C81 7 G5 El  L8 1 7  F5 01 
C81 8 G 5  E l  LBIB F5 Dl 
C8 1 9  GB 02 L8 1 9  G6 D2 

CR801 F4 E2 R802 f4 C2 
CR8 1 1  F6 El R805 F5 C3 

RB I 2  F5 Cl 
K802 F4 83 R B I S  FB C2 
K805 G4 E3 

K8 1 2  F5 8 1  SBOI E4 83 
K815 G 5  E2 S B 1 1  E B  8 1  

ASSEM BLY A29 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C606 Fl H2 Pl 32 C2 H2 

C622 F2 H3 P904 C l  A3 

J l 2 6  0 2  B3 0400 C4 E3 

J220 02 C3 0422 B5 F3 

J226 01 D3 0424 85 F3 

J320 02 D3 

J602 C4 HI  R l 22 8 1  83 

J6 1 4  G2 H2 R506 Fl G 2  

J6 1 6  CB H2 R5 1 6  F2 G3 

J620 CB H3 R522 B6 F3 

J624 C5 H4 R623 85 G3 

J626 C4 H4 R624 85 G3 

R526 84 G3 

P4 A2 AI R528 F2 G3 

PB AI A2 R602 F1  H2 

P57 C2 G l  R603 f 1  H2 

P59 C4 E4 R604 F l  H2 

P74 C5 E4 RBOB F l H2 

P80 CB 04 R620 F2 G3 

P84 03 04 R622 F2 H3 

PB9 A3 G4 R624 G3 H3 

P90 AS H3 R626 F2 H3 

P95 C3 G4 

Pl 22 Cl B4 U 5 1 8  Fl G2 

CHASSIS M O U NTED PARTS 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

A1 9 E3 CHASSIS 
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H O R IZONTAL A M PLIFIER DIAGRAM � 
A S S E M BLY A28 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C I OO 84 C l  08 1 0  Fl F2 RS31 E3 E3 
C l 2 2  A2 C3 0820 F2 F2 RS32 04 E3 
C260 AS C4 0830 E4 FJ RS40 04 EJ 
CJOO C l  02 08SO F4 F4 RS42 E2 E4 
CJI O  8 2  02 09 1 0  G l  G 2  RS60 AS E4 
C340 BJ 04 0920 G2 GJ R 6 1 0  E l  E2 
C350 C3 04 0930 G4 GJ R630 E2 EJ 
C360 AS 04 0940 G4 G 4  R640 E4 E4 
C420 C l  02 R650 EJ E4 
C430 02 03 RlOO 84 C2 R700 E2 F2 
C440 C4 04 R101 AI 82 R720 E2 F 2  
CS42 AS E4 R I I O  AI C2 R721 E2 FJ 
C550 B3 E4 R i l l  AI C2 R722 El rJ 
C660 AS E4 R l 1 2  A2 C2 R723 E2 FJ 
C 8 1 0  E2 F2 R 1 1 3  Bl C2 R730 E4 FJ 
CBI I E2 F 2  R l l 4  BJ B2 R731 E4 FJ 
C840 EJ F4 R 1 20 A2 C2 R732 E4 FJ 
C850 EJ F4 R 1 2 1  A3 82 R733 E4 FJ 
C860 B4 F4 R 1 22 A2 CJ R734 E3 FJ 
C 9 1 0  G l  F2 R l 23 A2 C3 R740 E4 F3 
C91 1 Fl F2 R 1 30 B3 CJ R741 EJ FJ 
C920 G2 FJ R I JI AJ C3 R742 EJ F3 
C922 G2 G2 R l 32 A4 C3 R760 A4 E4 
C930 GJ GJ R 1 33 A3 C3 R900 F2 G2 
C931 G4 F3 R l 40 84 C3 R9 1 0  F 2  F 2  
C940 F5 FJ R l4 1  A4 C4 R9 1 1  G l  F 2  
C943 G4 F4 R l4 2  83 84 R920 Fl G2 
C950 F4 F4 A l SO AS C4 R921 G2 G2 

R220 81 C2 R922 G2 G2 
CR720 E2 F2 R221 Cl C2 R923 F2 FJ 
CR740 EJ F4 R230 Cl CJ R924 G2 FJ 

R231 84 C3 R930 G4 FJ 
J5 AI C2 R232 C3 C3 R940 F4 G3 
J6 A4 C4 R240 CJ C4 R941 G4 GJ 
J l 2  A I  8 2  R300 02 01 R942 G4 G4 

R301 82 01 R943 G4 F4 
l l 60 A5 C4 R302 C l  02 R950 F4 F4 
l l 6 1  AS C4 R310 8 1  02 R951 F4 G4 
l220 A I  C 2  R31 1 C 1  02 R952 G3 G4 
L230 A4 C3 R 3 1 2  8 2  02 R960 F3 G4 
L942 G4 G4 R320 B2 C3 

R321 02 03 RT233 CJ C3 
P59 A4 82 R322 Cl 03 

R330 CJ 03 TP150 AS 84 
0140 BJ 83 R331 CJ OJ TPI S I  AS �4 
0320 C l  0 2  R332 B3 03 TPI S2 A5 84 
0321 Cl 02 R340 83 04 TPIS3 AS 84 
0330 C3 03 R341 C3 04 TP1 60  AS 84 
0340 C4 03 R3SO C3 04 TP1 6 1  A4 B4 
04 1 0  03 02 R3SI 84 04 TP6 1 0  E l  F 2  
0420 01 03 R352 83 04 TP750 E4 E4 
0430 04 03 R420 C 1  02 
0620 E l  E 2  R440 C4 04 VR930 GJ FJ 
0621 E2 E3 RS22 01 E3 VR9SO F4 F4 
0630 E3 EJ RS23 01 E3 
0640 E4 E4 RSJO 02 EJ 
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VOLTAGE AND WAVEFORM CONDITIONS 

T h e  voltages and waveforms shown were obtained w i t h  the 7904A front panel variable controls at m i drange except A 
I NTENSITY control is set at m i n i m u m ;  voltmeter g round is connected to chassis ground; VERTICAL MODE, LEFT; A & B 
TR I G G ER SOURCE, VERT M O D E; HORIZONTAL MODE, A; READOUT, OFF. 

Voltage Conditions. The voltages shown on the d i agram were obtained using a dig ital multimeter with a 10 MCl in put 
impedance (TEKTRO N I X  DM 501 A  Dig ital Multim eter or TEKTRON I X  7 D 1 3A Digital Mult imeter used with a readout
equipped 70oo-series oscilloscope). 

Waveform Conditions. The waveforms shown below were obtai ned using a test osc i l loscope system with 1 0  M Cl  i n put 
i mpedance and at least 60 M Hz bandwidth. (TEKTRONIX 7603 Osc i l loscope, 7853A Time Base, a n d  7A1 3  Differential 
Comparator equi pped with a 1 0X probe.) A 78-series time base pl ug-in was installed in the 7904A A HORIZ.  The 7904A 
Oscil loscope t ime base was set for internal auto triggering and a 1 ms/div sweep rate. 

Voltages shown near the waveforms are display center de levels. 
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Z-AXIS & F O C U S  A M PLI F I E R  D IA G R A M  � 
ASS E M B LY A21 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C2 A2 E l P20 8 1  E2 R75 F2 E4 

C3 A2 E l  P57 A2 D l  R 7 6  F l  E4 

C4 A2 C2 P57 C l  D l  R77 Fl E4 

C6 82 D3 P57 C2 Dl R79 Fl D5 

C7 A3 D3 P65 82 Dl RBl F2 E3 

CB 83 El P65 C2 D l  R82 F2 D4 

C9 83 81 P83 Cl C5 R83 F2 D4 

C l O  83 D3 P83 G2 C5 R 1 0 1  84 8 1  

Cl l 83 C2 P1 32 Al E2 R 1 09 84 Al 

C1 2 A3 A3 P1 32 A4 E2 R 1 1 0  84 8 1  

C1 3 A3 E 3  P1 32 Cl E2 R l l l  C4 Al 

C76 F2 D4 R 1 1 3  C4 A l  

C79 F2 E5 032 D l  D2 R 1 2 1  C4 8 1  

C83 F2 D5 036 Dl D2 R 1 22 D4 82 

C 1 0 1  84 82 039 D2 D2 R 1 23 D4 A2 

C1 1 3  A3 Al 050 D2 C2 R 1 24 D4 A2 

C1 23 D4 A2 067 E l D4 R 1 25 D2 83 

C1 50 F3 B5 068 Fl D4 R 1 26 D4 62 
C 1 5 1  F3 85 077 F2 D4 R 1 27 D4 62 
C1 55 F4 85 083 F2 D5 R 1 28 D4 A3 

C1 56 F3 C5 01 1 3  C4 A2 A 1 29 D4 82 

C1 69 F4 84 0 1 22 D4 8 2  A 1 32 D2 82 

C 1 7 1  F5 C3 0 1 27 D4 A3 R 1 33 D2 83 

C1 72 F5 C3 0 1 3 2  D2 8 3  A 1 34 C3 C3 

C1 79 F5 84 0 1 43 E4 A4 A 1 35 C3 C3 

C 1 80 E4 8 3  0 1 6 2  F3 A4 A 1 36 C3 82 

C 1 8 3  F6 83 01 66 F4 A4 A 1 43 E4 83 

C 1 86 G5 C5 01 67 F4 A4 A l SO F3 85 

01 73 F5 84 A 1 55 F3 C4 

CA32 01 01 01 83 F5 84 A 1 56 F4 C4 

CA35 Cl D3 01 84 F6 84 A 1 6 1  F3 A4 

CA36 01 02 A 1 6 2  F3 A4 

CA37 02 02 R4 A2 03 R 1 66 E4 84 

CA39 02 01 AS 83 02 A 1 67 F4 A4 

CA43 C2 Dl A9 83 Cl A 1 68 F4 A4 

CR64 El D3 A l l A3 D3 A 1 6 9  G 4  C 3  

CA65 El D3 A 1 2  A3 D3 R 1 7 1  E5 C3 

CA76 Fl E5 A31 C l  D l  A 1 72 E5 C5 

CA82 F2 D4 A35 C l  D 3  A 1 7 3  F5 C4 

CR86 G2 E5 R36 Dl D2 R 1 7 6  G 4  C 4  

C R 1 27 D4 A3 R37 C2 D l  R 1 77 G 5  C5 

C R 1 43 E4 83 R43 C2 D l  R 1 7 9  F5 84 

CR1 52 F3 84 A61 El D3 A l SO E4 83 

CR1 53 F3 85 R62 El 03 A 1 8 3  F5 C3 

CR1 73 F5 C3 R63 El D4 
C R 1 7 7  F5 C3 R64 El 03 TP32 D l  03 

C A 1 84 G6 84 R65 E l  03 TP83 G2 05 

R67 Fl 03 TP1 22 C4 82 

J37 Cl Cl R70 Fl 05 TP1 43 E4 84 

J78 84 Al R71 Fl 05 TP1 83 G5 C4 

J l l O  84 81 R72 Fl 05 TP1 86 Cl C5 

R73 Fl 05 
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VO LTAGE AND WAVEFORM C O N D ITIONS 

The voltages a n d  waveforms shown were obtained with the 7904A front panel variable controls a t  midrange except A a n d  B 
I NTENS ITY controls are set at m in imum;  VERTI CAL M O D E, LEFT; TR IGGER SOURCE, VERT MODE; HORIZONTAL 
MODE, B; READOUT I NTENSITY, OFF. 

Vo ltage Conditions. The voltages shown on the diagram were obtained using a d ig i tal  mu ltimeter with a 10 MO i n put 
i m pedance (TEKTRON I X  D M  501 A  Di gital Mu lti meter i nstalled in a TM 501 Power Module or TEKTRONIX 7 D 1 3A Digital 
Multimeter used with a readout-equipped 7000-series oscil loscope) . 

Waveform Conditions. The waveforms shown below were obtained u sing a test osc i l loscope system with 1 0  MO i nput 
im pedance, at least 60 M Hz bandwidth and 10X probe {TEKTRO N I X  7603 Osc i l loscope, 7B92A Time Base, 7A13 Differential 
Comparator and P6063B Probe). 

Waveforms 1 .  2. and 3 condit ions: 7880 Ti me Base with controls set as follows: T i me/Div (1 JJS); Triggering (P-PAuto, 
Ac, l nt )  installed in the B HORIZ compartment of the 7904A. The 7904A Osci l loscope B I NTENS ITY at m idrange. 

Waveform 4 cond itions: Same as 1 above except the 7904A HORIZONTAL MODE was set to CHOP, A I NTENSITY 
counterclockwise, and B I NTENS ITY clockwi�e. 

Voltage shown near the waveforms are display center de levels. 
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Figure 8-1 7A, A20-High Voltage circuit board assembllf (SN 802 1 130 & above). 

HIGH-VOLTAGE POWER SUPPLY AND CRT DIAGRAM 0 (SN 8021 1 30 & ABOVE) 

SCHEM BOARD CIRCUIT SCHEM BOAR D CIRCU IT SCHEM BOARD CIRCUIT SGH EM BOARD CIRCUIT SCHEM 
LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION 

64 F2 CR68 C3 84 P20 02 G2 R43 C2 04 R92 04 

65 F t  CR82 C3 F2 P20 F3 G2 R44 C2 04 R93 OJ 

cs FJ CR83 C J  F2 P40 A4 E1 R52A cs F4 A103 64 

cs F l  CRI O I  84 E2 P83 A2 05 R528 02 F4 A104 84 

cs Gl  CR102 64 El P95 02 C3 R52C 02 F4 R 1 1 2  65 
F2 GS CAI 1 3  8 5  F2 P14G F2 G4 R52D 00 F4 A l 1 3  85 

F2 f5 CRI I 4  65 Fl P1 46 F2 G4 ASS 02 F4 A 1 1 5  65 

F2 G4 CRI 24 cs Gl R6 1 83 84 R 1 1 6  65 

FJ GS CR1 26 cs G l  01 29 cs Gt R62 83 84 R l 1 9  cs 

CR I 29 C5 G2 R63 83 C5 R l 22 cs 

64 E 1  R 1 4  A4 C 1  R65 83 H4 R l 24 C5 
84 E l  DS45 C2 04 A1 6 63 E3 R66 83 GS R1 26 cs 
84 E l 0546 C2 04 Rl 7 84 F1 R67 C3 CJ R l 27 C4 

62 05 0547 C2 03 R I B  84 Et R69 C3 C4 R1 28 C4 

82 F5 0575 C3 C4 Rl 9 84 F2 R72 CJ cs R 1 29 cs 

C2 C4 0576 CJ CJ R J I  82 84 R73 CJ C4 R143 F2 

C2 04 0590 03 C3 R32 62 84 R84 C3 F3 R 1 54 F2 

02 G4 051 1 3  85 G4 R33 62 OS R86 CJ FJ R 1 56 F2 

83 85 R37 C2 03 R67 C4 G3 R156 FJ 
83 65 P20 AI G2 R39 C2 04 R89 C4 G3 

CJ 84 P20 C l  G2 R42 C2 05 R91 03 EJ T1 4 83 

BOARD CIRCUIT 
LOCATION NUMBER 

CJ TP76 

CJ TP79 

F l  TPI 1 3  

E2 TP1 27 

El TP156 

GJ 

GJ U21 

G4 U 1 23 

G4 

F l  VRSI 

G2 
Gl 
G1 

G2 

G l  

G 4  

G 4  

G4 
G4 

C2 

N:'l Stat1c Sensitive Devices \;!)1 See Mamtenance Sect1on 

COMPONENT NUMBER EXAMPLE 
Component Number 

Chm.t�·mauPtea tompoiii!M.s lla�e no Assembly Numb!!' 
l)le-l1�-see end ol A'eolace-able Ele<:tru:-11 Parts. LJ�t 

SCHEM BOARD 
LOCATION LOCATION 

03 E4 

03 F3 
85 G4 
C4 HI 
F2 G4 

61 C2 

cs Gl 

02 G4 
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Figure 8-1 78. A20-High Voltage circuit board assembly (SN 802 1 1 29 & below). 

HIGH-VOLTAGE POWER SUPPLY AND CRT DIAGRAM 0 (SN 8021 1 29 & BELOW) 

ASSEM BLY A20 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBCR LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C9 AI GJ C104 84 F2 CR68 CJ 84 P20 02 G2 R43 C 2  0 4  R92 D4 CJ TP78 03 E4 

C 1 0  AI G l  C1 1 2  8 5  Fl CR82 C3 F2 P20 F3 G2 R44 C2 04 R93 OJ CJ TP79 03 F3 

C1 I A2 F l  C1 1 9  cs FJ CR83 C3 F2 P40 A4 E l  R52A C5 F4 R 1 0J 84 E2 TPI I J  85 G4 

C22 8 1 F l  C1 2 2  C5 Fl CRIOI 84 E l  PS J  A2 05 R528 02 F4 R 1 04 84 E2 TP1 27 C4 HI 

CJ3 82 ES C 1 27 c s  G l  CR102 84 E l  P9 5  02 CJ R52C 02 F4 R 1 1 2  85 El TP1 56 F2 G4 

C34 82 FS C 1 4J F2 G4 CR I I J  85 Fl P l 46 F2 G4 R52D 03 F4 A 1 1 3  85 G3 

CJ6 C2 C4 C144 F2 F4 CRI I4 85 Fl P1 46 F2 G4 ASS 02 F4 R 1 1 5  85 GJ U2 1 8 1  C2 
CJ9 C2 04 C 1 56 F2 G4 CR I 24 cs Gl R6 1 83 84 A 1 1 6  85 G4 U1 23 C5 G l  

C42 C2 04 C1 59 F3 GS CR126 cs Gl 0 1 29 cs G l  R62 83 84 R 1 1 9  cs G4 

C53 02 F4 CRI 29 C5 G2 R6J 83 C5 R l 22 cs F l  VR51 02 G4 

C64 83 c s  CRI 7 84 El R l 4  A4 C l  R 6 5  83 H4 R 1 24 C5 G l  

C66 CJ 8 4  C R I B  8 4  El 0545 C2 04 R 1 6  83 EJ R66 B J  G5 A l 26 C6 G l  

C69 CJ C 4  CA19 8 4  E l  0546 C2 04 R l 7  84 El R67 C3 C3 A1 27 C4 Gl 

C72 CJ C4 CRJ3 82 05 0547 C2 03 R I B  84 El R69 CJ C4 R l 28 C4 G2 

C82 C3 E3 CR34 82 F5 0575 C3 C4 R 1 9  84 F l  R7 2  C3 C5 R 1 29 C5 G l 
C84 C3 G2 CR37 C2 C4 0$76 CJ C3 R 3 1  8 2  84 R7J CJ C4 R 1 43 F2 G4 

C86 CJ GJ CRJ8 C2 04 0590 03 C3 R32 82 84 R84 CJ F J  A I  54 F2 G4 

C87 C4 E2 CR51 02 G4 051 1 3  85 GJ R3J 82 OS R86 C3 FJ R 1 55 F2 H4 

C89 CJ FJ CR63 83 85 RJ7 C2 OJ R87 C4 GJ R 1 5 6  FJ G4 

C91 OJ E4 CFl64 83 85 P20 AI G2 RJ9 C2 04 R89 C4 GJ 

C 1 03 84 E2 CR67 C3 84 P20 C l  G2 R42 C2 05 R 9 1  O J  E4 T 1 4  8 3  C2 

REV JUL 1 985 



VOLTAGE CONDITIONS 

The voltage shown was obtained with the 7904A front panel variable controls at midrange except INTENSITY, OFF; 
VERTICAL MODE, RIGHT; T R IGGER SOURCE, VERT MODE, HORIZONTAL MODE, A.  No plug-in units were installed, 

Voltage Condtions. The voltage shown on the d1agram was obtained us1ng a dig1tal multi meter with a 1 00 Mil input 
impedance (Valhalla 4500 High Voltage Digital Multimeter). 
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A12 
CONTROL RECTIFIER 

BOARD 
Shown in diag. 14 
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* 11� � l· I 1 �,:;;< r;: j_ 1; I .r� ,_ . '2� q- �1 � A23 �/' .p•f 'kf � p POWER SUPPLY 

� · >� INVERTER BOARD 

""' A' : / Shown in diag. 1 4  
l 

REV JAN 1987 

ASSEMBLY A1 2 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

C52 83 H5 

CS4 83 G 5 

C55 83 G4 

C64 B3 cs 

C66 B4 cs 

C67 84 C5 
C70 C3 OS 

C71 C3 E5 

C74 C4 04 

C77 D3 E4 

C78 D3 E4 

ceo C4 DS 
C86 04 F4 
coo 04 85 

C92 04 F2 

C94 04 E4 

C l 2 1  E2 F4 

C 1 24 El F3 

C 1 2S E2 E3 

Cl 32 E2 02 

Cl 33 F2 Cl 

Cl 34 E2 D3 

C l 35 F2 Dl 

C l 4 2  E 2  B 2  

C l 43 F2 AI 

ASSE MBLY A22 

CIRCUIT SCHEM BOARD 

NUM BER LOCATION LOCATION 

ce E5 FS 

CR7 E5 FS 

Partial A22 also shown on diagram t5 

ASSEM BLY A23 

CIRCU IT SCHEM BOARD 

NUMBER LOCATION LOCATION 

C!> A2 A3 

c s •  A 2  83 

C I S  B l  8 4  

C 1 7  B l 82 

C l 9  B l  A 2  

C27 Cl 04 

C28 Cl 04 

C29 C l  E 3  

CJI Cl F3 
CJ5 02 El 

CJ6 02 03 

C38 C2 H2 

C39 C2 G 4  

C42 C2 D2 

C43 02 0 1  

CHASSIS MOU NTED PARTS 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

C37 Dl CHASSIS 

F l O  A 3  CHASSIS 

•see Parts List for 
serial number ranges. 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

C l 44 E2 C2 

Cl 45 F2 B2 

CI S2 E3 F3 

Cl 53 F3 E2 

Cl 54 E3 G 1  

C l 55 F3 F2 

CI S6 F3 F1 

Cl 72 E4 A4 
C 1 79 F3 84 

Cl 83 F3 AS 

CRS2 83 G6 

CRS9 83 G5 

CR6S 84 AS 

CR66 84 BS 

CR73 03 ES 

CR74 03 ES 

CR75 D3 ES 

CR16 03 ES 

CR81 C4 F4 

CR82 C4 F4 

CR83 C4 F4 

CR84 04 F4 

CR90 C4 GS 

CR 1 20 E1 F3 

CIRCUIT SCHE BOARD 

NUMBER LOCATION LOCATION 

CAB E5 F5 

P54 E5 FS 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

C R 1 5  8 1  C4 

CR32 Cl 03 

CR33 C1 E3 

CR34 C1 E4 

CR36 B2 G l  

CR37 82 G l  

CR38 01 F3 

CR39 Cl G4 

CR40 C2 H4 
CR41 C2 G4 

CR45 01 02 

CR46 C2 G3 

CR49 C2 Fl 

DSI 9  Bl C1 

CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION 

FLI O A3 CHASSIS 

L37 Dl CHASSIS 

CONVERTER / R ECTIFIER D IAGRAM � 
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

CR1 2 1  El E4 l1 52 E3 F2 R63 84 85 R l 70 OS A2 
CR1 22 E2 E3 l1 54 E3 G2 R64 84 AS R l 7 1  E4 B4 

CR1 2 3  E2 E4 l1 56 E3 G1 R66 84 cs R l 72 E4 B4 

CR1 24 E1 E3 R67 B4 C5 R l 7 3  E3 A4 

C R 1 2S E2 E3 P40 E 1  E 2  R70 C3 05 R 1 74 E4 A4 

CR1 27 El F4 P48 F2 0 1  R 7 1  C3 F4 R 1 76 E4 AS 

CRI 30 E2 E3 P50 F3 F1 R74 C4 D5 R l 7 7  E 4  A4 

CR1 3 1  E2 E2 P52 F2 C l  ABO C4 04 R 1 79 E3 84 

CRI 32 E2 E3 P54 D5 AI RBI C4 05 R 1 8 1  E3 A4 

CRI 33 E2 E2 P54· F4 AI RB 2  C4 ES R l 82 E3 A4 

CR1 40 E2 D3 R83 C4 E4 

CRI 4 1  E2 B3 052 B3 GS RB4 C4 E4 TP126 F l  FS 

C R 1 4 2  E2 04 OS4 83 GS RB6 04 F4 

CRI 43 E2 C4 0 1 62 04 8 S  RB 7  04 G4 U7S C4 cs 

CR 1 50 E3 F3 0 1 7 1  E4 84 R88 OS 83 U 1 79A E4 84 

C R 1 S I  E3 G3 0 1 73 E4 B4 R90 04 cs U 1 798 F4 84 

CRI 53 E3 F3 0 1 7 7  E4 84 R92 04 ES U1 79C E 3  B4 

CRI 6 1  04 8S R93 04 F S  

CRI 7 1  E4 B4 R52 B3 H4 R94 04 E5 VRS2 B3 G5 

CR183 F3 AS R54 B3 G5 R9S 04 E5 VR72 C3 E5 

R55 C3 G4 R1 20 E2 F3 VR88 05 B3 

l1 32 E2 C2 R59 B3 GS Rl 21 E2 F4 

L l 34 E2 D2 R60 B3 cs R l 27 El E5 

L l 42 E2 A2 R 6 1  B 3  C 5  R l 6 1  D3 85 

Ll44 E3 82 R62 83 85 Rl62 D3 85 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD C I R CUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P54 F4 FS P83 F5 E 5  R2 E4 E 5  RS ES E6 
P72 E4 F5 R3 E4 ES AS ES F5 

P82 F5 B5 AI E4 F6 R4 E4 E5 

CIRCUIT SCHEM BOARD CIRCU IT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

E8 B l  B3 RI O  8 2  C2 R4J D2 D2 TP31 • C1 F3 
E 1 3  A I  A4 R 1 2• A I  C4 R44 01 E2 TP34 01 F4 

R l 3  A I  A4 R45 01 E2 TP38. C2 F2 
L24 C l  E 3  R l 9  8 1  C 2  R46 D2 02 TP46 82 1:4 

R21 B l  C 3  R47 01 03 

030 C2 F2 R25 B l  03 VR38 C2 Fl 

034 C l  E5 R31 C l  F 3  RT9 82 C3 VR45 C2 03 

040 C2 GS R32 Cl E3 R T 1 3  AI C4 

043 02 El R36 02 C4 w5 · A2 A3 
045 01 02 R37 C2 H4 Sl 2 AI 85 

046 C2 G3 R38 C2 E2 

R39 C2 H4 TB A2 B2 

Rs· A2 A3 R40 C2 G4 T25 B 1  04 

Re· 82 C J  R 4 1  C 2  u3 TJO C l  F l  

R9 A2 A2 R42 02 E2 T35 D2 E2 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P I O  A4 CHASSIS S I O  A3 CHASSIS 

PI I A3 CHASSIS 

T1 1 0  D2 CHASSIS 



VOLTAG E AND WAVEFORM CONDITI ONS 

The voltages and waveforms shown were obtained with the 7904A front panel variable controls at midrange except 
INTENSITY control is set fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; 
HORIZONTAL MODE, B. No plug-in units were installed. 

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 Mn input 
impedance (TEKTRON I X  DM 501A Digital Multimeter). 

Waveform Conditions. The waveforms shown below were obtained using a test osci l loscope system with 1 0  MCl i nput 
impedance and at least 60 MHz bandwidth .  (TEKTRONIX 7603 Osci l loscope, 7B53A Time Base. and 7A1 3  D ifferential 
Comparator equi pped with a 1 0X probe. ) 

Voltege ehown neer lhe wevelorms ere dleplll)l center de: levels. 

0 
200 mV . 1 0  liS 
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4 038 R 1 4 4  
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... R 1 43 
R I O  T P  T P  lf TP 

CR28 R25 CR1 1  CR 1 44 CR142 
R 1 4 2  

CR76 C R 1 0  

P83 P99 ..; R141 
PBZ R 1 5  Pll 

CR58 5 CR96 
PS4 
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Figure 8-20. A22-Low Voltage Regulator circuit board assembly. 
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A 1 1 - FAN BOARD 
(SN B039999 & BELOW) 

Shown in diag. 15 

II 

A 

� � m< 
M 2 0 
a: "' N 

a: 

� K>J  
CIO 

C l l  � 
a: 
<..> 

OUJ "'" 

a 

R27 ) 

�&l � tft � � ffo � B 20 � 
l£j 

D c 

c 

-

N N "' a: a: ;::::, � "' ""  -020 "' "'  a: a: a: a: <..> U ... ... 
P80 A B 

CR 10 

I I A1 1 
4593 820 -

Figure 8-2 1 .  A 1 1 - Fan circuit board 
assembly (SN 8039999 & Below). 

A22 
LOW VOLTAGE 

R EG ULATOR BOARD 

Shown m diags. 
14. 15 

LOW-VOLTAG E  REGULATORS AND FAN DIAGRAM � 
ASSEMBLY A1 1 ( N 8039999 & BELOW) 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

B20 84 B2 CR1 3 C4 A2 PBO A4 AJ 020D B5 B3 R24 C5 A2 

CR21 C4 83 R25 C5 A2 

C 1 0  B 4  A2 CR22 C4 C3 0 1 0  B 4  A2 R 1 0  B4 A1 R27 84 B 1  

C 1 3  8 4  A2 CR23 C4 C3 020A B5 BJ R 1 1 B4 A2 

CR24 cs B3 020B AS BJ R 1 3  B4 Al 

C R 1 0  A 4  A3 020C B5 BJ R20 B5 A 1  

ASSEMBLY A22 
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATIOI\ LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C 1 2  B 1  C4 CR84 02 E2 088 D2 E2 R54 B3 D2 R 1 3 1  OJ GJ 

C 1 3  B 2  C 6  CR96 E2 BS 094 E2 E l  R55 C3 04 R 1 32 E3 GJ 

C 1 5  B 2  C3 CR1 1 4  03 G2 0 1 1 8  D3 G2 R56 C3 E2 R 1 33 E3 G2 

C 1 7  B l  C 3  C R 1 32 EJ 85 0 1 2 2  E3 Fl R57 CJ 02 R 1 34 E3 HZ 

C24 B1 C2 CR142 04 G4 0 1 26 EJ G1 R5B 83 D2 R 1 35 EJ F6 

C36 B 2  F4 CR143 04 H4 0 1 44 04 G5 R61 01 B 6  R 1 36 E3 G2 

C44 8 2  E4 CR143 04 H4 0 1 48 E4 G5 R62 01 85 R 1 4 1  04 H5 

C45 B3 04 CR144 04 F4 R63 02 B2 R 1 42 04 H4 

C47 83 E2 C R 1 48 E4 G5 R I O  A 1  04 R67 E1 82 R 1 43 04 H4 

C54 B3 02 R 1 2  B 1  C4 R68 E1 B2 R 1 44 04 H4 
C64 D1 B3 P 1 7  04 H5 R 1 3  8 2  C6 R69 E1 84 R 1 45 E4 H4 

C6B E 1  8 2  P48 C3 G5 R 1 4  B 2  C 5  R73 E1 B2 R148 E4 G5 

C69 E1 83 P50 04 F2 R 1 5  82 C5 R74 E2 83 R 1 52 D2 F2 

C64 D2 E3 P52 A1 01 R 1 6  82 cs R75 El 82 R 1 56 D2 F3 

C88 E2 F2 P52 01 01 R 1 7  B l  CJ R76 El B4 

C 1 1 4  D3 G2 P62 E4 GS R21  B 1  CJ R77 E l  83 U 1 5  B l  C4 

C 1 56 D2 F3 P82 C1 85 R22 8 1  C 2  RBD 03 05 U45 8J D3 

P82 C3 85 R24 8 1  C2 R81 03 C 5  U64A D1 8J 

CR10 A1 05 P82 F1 85 R25 C2 C4 R82 02 E3 U64B E2 8J 

CR1 1 A1 C4 P82 F3 85 R26 C1 C2 R83 02 E3 U84A E2 EJ 

C R 1 5 8 1  C 3  P83 C2 E5 R27 C 1  C2 R87 E2 E2 U848 D2 E3 

C R 1 9  8 1  C 3  P83 F 1  E5 R28 C 1  C 2  R88 02 E2 U 1 14A D3 G2 

CR20 8 1  C3 P83 F3 E5 R32 A2 04 R93 E2 E2 U 1 1 4B E3 G2 

CR21 B1  C3 P90 A3 G5 R34 82 D3 R94 E2 F2 

CR22 81 C 2  P9 9  03 F5 R36 82 F4 R95 E2 EJ V R 10 A1 D4 

CR28 C1 B4 R37 B2 FJ R96 E2 E4 VR1 2 A1 04 

CR45 B3 03 022 B1 C3 R38 B2 F4 R97 E2 EJ VR1 7 81 C3 

CR49 B3 02 028 C l  C1 R42 83 E3 R 1 1 3  D3 05 VR32 A2 OJ 

CR50 83 03 034 A2 03 R44 R '  E4 R 1 1 4  03 DS VR36 B2 G4 

CR51 83 03 038 82 F4 R45 B2 cs R 1 2 1  EJ F2 VR47 83 D3 

CR52 83 02 052 B3 D2 R46 BJ cs R 1 22 E3 F1 VR 1 52 D2 FJ 

CR58 C3 85 058 B3 0 1  R47 83 OJ R l 26 E3 G2 VR1 56 D2 FJ 

CR64 D1 82 068 01 8 1  R5 1 83 03 R127 E3 G3 
CR76 E 1 B5 074 El 8 1  R52 83 D2 R 1 28 E3 G3 

R 1 29 E3 G2 

PsrttiJI A22 also shown ()n dtBgram 14 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

S99 C 3  CHASSIS 

R EV FEB 1 9 86 
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A12 
CONTROL RECTIFIER 

BOARD 
Shown in diag. 14 

::I:fl:I.l.L 

I < I 

A22 
LOW VOLTAGE 

REGULATOR BOARD 
Shown in diags. 

74, 1 5  

-
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Figure 8-22. Test Point and Adjustment Locations A. 
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A20 
HIGH VOLTAGE 

BOARD 
Shown in diag. 13 
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R55 TP 
FOCUS PR ESET C 1 56 

R 1 1 5  
HV ADJ 

R 1 4 3  
GEOM 

R 1 55 
S HIELD 
VOLTS 

A21 
Z-AXIS 
BOARD 

Shown in diag. 12 

TP1 06 ----r-

TP1 03 

Figure 8-23. Test Point and Adjustment Locations B. 
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R 1 50 

C O M P 2 

C 1 55 
COM P 4 

C 1 50 
C O M P  1 



H . 

. . 

R375 
1 kHz 

R386 
0.4 V ADJ 

.-� -, ' 'r · 1 /'J' 
. \� � "'� ,. 

_ __ i-=1 ..... .  - -;:-: -

. 

' ' . 

l ' .:. . ll 
·I I 

. . 
l t;. 

I I co 

I .J 
.. 

j ( �l -- �r 

AS 
MODE SWITCH 

BOARD 
Shown In Cllags. 
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Figure B-24. Adjustment Locations C. 



R480 
SIGNAL OUT 
TH E R MAL 1 

�i· J n-r -
R485 ,, J I ll 

S IGNAL OUT - I ·-· 
DC CENTER I ' : : 

L 

R490 
S IGNAL OUT 
THER MAL 2 

httFo I I 1r c "G • I c 

R 474 
B GAIN 

R455 
B DC 

A14 
TRIGGER SELECTOR 

BOARD 
ShOwn in cliags. 

2, 5 

INTER

-' 

[I ' ' 

\ 
R479 
B DC 

C O M M ON 
M O D E  

' r 

I . 

}-

Figure 8-25. Adjustment Locations D. 
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MODE 

4593-824 
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R630 
R 340 LIMIT CENTER 

H F  COMP 

C850 
HF 

A28 
HORIZONTAL AMPLIFIER 

BOARD 
Shown in diag. 1 1  

SW801 
A17 

(Option 2) 
X-Y DELAY 

COMPENSATION � 
BOARD 

---....., 

Shown in diag. 10 

I ' � 

� OlJT � l < 
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C804 t """ 
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Figure 8-26. Test Point and Adjustment Locations E. 



A16 
VERTICAL CHANNEL 

SWITCH BOARD 
Shown in diag. B 
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A 1 8  
VERTICAL AMPLIFIER 

BOARD 
Shown in diag. 9 

(' 
U2202 

'( 
') I  l'YTfTT 

PIN 1 2 �· . . ; , J..> u , ,  ' -
' I I  '- . "'';:: -:; .. R2243 
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P2184 ___--e , ,  
I ' ' ... 

;) r 

1' ' 'i'J1 T  "'-
l-U . .,.L, .t __ .l ... ' 

R2260 
VERTICAL 

SEPARATION 

L I� 
R22 10 

...,.. .. :!;--�------ COLUMN 
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A 1 5  (SN 8031767 - Up) 

Figure 8-28. Test Point and Adjustment Locations G. REV NOV 1 98 
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Shown in diag. 6 
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A 1 5  (SN 8031766 - Below) 



Section 9-7904A 

R E P LACEABLE 
M E C HAN I CAL PARTS 

PARTS ORDER I N G  INFORMATI O N  

Replacement parts are avai lable from o r  t h rough your local 

Tek t ro m x .  Inc F 1eld Office or representative 

Changes to Tektro n 1 x  In struments are somet1mes made to 

accommodate 1 m p roved components as they become ava i l able.  

and to g1ve you the benefit  of the latest C i rC u i t  I mprovements 

developed 1n our eng1neenng department It IS therefore 

Important when ordenng parts. to m c l ude the fottow1ng 

1 n format1on 1n your order Part n u m be r .  1nstrument type or 

n u m be r .  se " a l  n umber and m od l f 1cat1on n u mber 1f appl iCable 

I !  a part you have ordered has been replaced woth a new or 

omp roved part. your local  Tektro n o x .  I n c  F1eld Off 1ce or 

representative w o l l  contact you concern ong any change 1n part 

n u m ber 

Change o n formatoon . 1f a n y .  IS located at the rear of t h os 

manual  

ITEM NAME 

I n  t h e  Parts L o s t .  a n  I tem Name os separated from the 

descnptoon by a colon ( ) Because of space l i m 1tat1ons. an Item 

Name may sometomes appear as Incomplete For f u rther Item 

Name 1dentlf 1cat10n . the U S  Federal Catalog 1 n g  Handbook H6-1 

can be u ti l iZed where possoble 

F I G U R E  AND I N DEX N U M BERS 

Items on thiS section are referenced by f1g u re a n d  1ndex 

nu mbers to the i l lustrations 

INDENTATI O N  SYSTEM 

T h 1 s  m e c h a n i c a l  parts l 1st 1s Indented t o  tnd 1cate 1 te m  

relat1onsh1ps Followmg IS a n  e x a m p l e  of t h e  1nden tat1on system 

used in the desc n p t1on c o l u m n  

1 2 3 4 5 Name & Descnptton 

Assembly and'or Component 

A ttac.hmg parts for Assembly and or Component 

Delat! Part o f  Assembly and or Component 

A ttachmg parts for Delat/ Part 

Parts of Detatl Part 

A ttachtng parts for Parts of Detatl Part 

Attac h m g  Parts a lways ap pear ' "  the same mdentatoon as 

the 1tem ot  mounts.  w h 1 le the deta i l  parts are ondented to the n g h t  

I n dented o t e m s  a r e  p a r t  of.  and mcl uded w o t h .  the next h 1gher 

1 n dentauon The separat1on s y m bo l - - - · - - - ond1cates the end of 

attach mg pa r.ts 

All•chlng p•rts musl be purch81ed sep•r•tely, unless otherwise 

specltled. 

A B B R EV IAT I O N S  
INCH ELCTRN E L ECTRON IN INCH SE SINGLE E N D  
NUMBER SIZE ELEC ELECT R ICAL INCAND INCANDESCENT S E C T  SECTION 

ACTA A C T UATOR ELCTL T ELE CTROLYT IC INSUL INSULATOR SEMICOND SEMICONDUCTOR 
A OP T� ADAPTER ELEM EL EMENT INTL INTERNAL SHLO SHIELD 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS L I ST LPHLDR LAMPHOLDER SHLOR SHOUL D E R E D  
AL ALUMINUM EOPT EQUIPMENT MACH MACHINE SKT SOCKET 
ASS EM ASSEMBLED EXT E XTERNAL MECH MECHANICAL SL S L IDE 
ASSY ASSEMBLY FiL F ILLISTER HEAD MTG MOUNTING SLFLKG SEL F·LOCI\ ING 
A T TEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG S L EEVING 
AWG AMERICAN WIRE GAGE F L H  F L A T  H E A D  NON WIRE NOT WIRE WOUND SPA SPRING 

BD BOARD FL TR F IL T E A  OBD ORDER BY DESCRIPTION so SQUARE 

BRI\T BRACKET FA FRAME or FRONT 00 OUTSIDE D I AMETER SST STAINLESS S T E E L  

BAS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL 

BRZ BRONZE FT FOOT PH BAZ PHOSPHOR BRONZE sw SWITCH 

BSHG BUSHING F X O  F I X E D  PL PLAIN or P L A T E  T TUBE 

CAB CABINET GSKT GASKET PLSTC PLASTIC TEAM TERMINAL 

CAP CAPAC I T OR HOL HANDLE PN PART NUMBER THO THREAD 

CE R CERAMIC HEX H EXAGON PNH PAN HEAD THK THICI\ 

CHAS CHASSIS HEX HO H EXAGONAL HEAD PWR POWER TNSN T E NSION 
C K T  CIRCUIT HEX SOC H E XAGONAL SOCK E T  RCPT R E CEPTACLE TPG T APPING 

COMP COMPOSIT ION HLCPS H E L ICAL COMPRESSION RES R E SISTOR TRH TRUSS HEAD 
CONN CONNECTOR H L E X T  H E L I CAL EXTENSION AGO RIGID v VOLTAGE 

cov COVE A HV HIGH VOLT AGE ALF R E L IEF VAA VARIABLE 

CPLG COUPL I NG oc INTEGRAT E D  C IRCUIT RTNR RETAINER w WITH 

CRT CATHODE RAY TUBE 10 INSIDE DIAMETER SCH SOCI\ET HEAD WSHA WASHER 

DEG DEGREE !DENT IDENTIFIC ATION SCOPE OSCILLOSCOPE X F MR T RANSFORMER 
OWR DRAWER IMP LA IMPE LLER SCR SCREW XSTA T RANSISTOR 

9-1 



Replaceable Mechani cal Parts - 7904A 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr. 
Code Manufacturer 

00779 AMP INC 

01295 TEXAS INSTRUMENTS INC 
SEMICONDUCTOR GROUP 

01536 TEXTRON INC 
CIK.AR DIV 
SEMS PROO..CTS UNI T  

02768 I LLINOIS TOOL \tORKS I t£  
FASTEX DIVIS ION 

04811 PRECIS I ON COIL SPRING CO 

04963 MINNESOTA MINING AND MFG CO 
ADHESIVES COATINGS AND SEALERS DIV 

06383 PANDUIT CORP 
06776 ROBINSON NUGENT It«: 

06915 RICHCO PLASTIC CO 
06950 SCROCORP VSI AEROSPACE PRODUCTS DIV 

SUB OF FAI RCHILD INDUSTRI ES INC 
07416 NELSON NAME PLATE CO 
07700 TECHN ICAL WIRE PRODUCTS INC 

DBA TECKNIT INC 
07707 USM CORP 

SUB OF EMHART INDUSTRIES It«: 
USM FASTENER DIV 

08261 SPECTRA-STRI P  
AN ELTRA CO 

09772 WEST COAST LOCKWASHER CO I t«:  

09922 BURNDY CORP 
1 1897 PLASTIGLIDE MFG CORP 
12327 FREEWAY CORP 
12360 ALBANY FASTENERS 

PAIJTUCKET FASTERNER DIV 
13103 THERMALLOY CO INC 

13511 AMPHENOL CADRE 
DIV BUNKER RAMO CORP 

16428 COOPER BELDEN ELECTRONIC WIRE AND CA 
SUB OF COOPER I NDUSTRI ES INC 

18565 CHDMERICS INC 
22526 DU PONT E I DE NEMOURS AND CO INC 

DU PONT CONNECTOR SYSTEMS 
DIV M I LITARY PRODUCTS GROUP 

24931 SPECIALTY CONNECTOR CO INC 

26365 GRI ES DYNACAST CO 
DIV OF COATS AND CLARK INC 

28520 HEYCO MOLDED PRODUCTS 

30817 INSTRUMENT SPECIALT I ES CO INC 

46384 PENN ENGINEERING AND MFG CORP 

52792 THORGREN TOOL AND MOLDING CO It£ 

70485 ATLANTIC INDIA RUBBER I-ORKS INC 
70903 COOPER BELDEN ELECTRONICS WIRE AND C 

SUB OF COOPER I NDUSTRI ES INC 
71159 BRISTOL SOCKET SCREW CO 
71590 MEPCO/CENTRALAB It«: 

A NORTH AMERICAN PHI LIPS CO 
71785 CINCH CONNECTORS 
73743 FISCHER SPECIAL MFG CO 
74445 HOLO-KROME CO 

9-2 

Mress 
2800 FULLING M I LL 
PO BOX 3608 

13500 N CENTRAL EXPY 
PO BOX 655012 

1818 CHRISTINA ST 

195 ALGONQUIN ROAD 

10107 ROSE ST 
PO BOX 5450 

3M CENTER 

17301 RIDGELAND 
800 E 8TH ST 
PO BOX 1208 

5825 N TRIPP AVE 
13001 E TEMPLE AVE 
PO BOX 730 

3191 CASITAS 
129 DEOODY ST 

510 RIVER RD 

7100 LAMPSON AVE 

16730 E JOHNSON DRIVE 
P 0 BOX 3588 

RICtWUJS AVE 
2701 W EL SEGUNOO BLVD 
9301 ALLEN DR 
327 PINE ST 
PO BOX 879 

2021 W VALLEY V I EW LN 
PO BOX 810839 

NW N ST 

77 DRAGON COURT 
515 FISHING CREEK RD 

2100 EARLY¥KXJD DR 
PO BOX 547 

125 BEECHWOOD AVE 

750 BOULEVARD 
P 0 BOX 160 

EXIT 53 RT 80 
BOX A 
OLD EASTON RD 
PO BOX 1000 

1100 EVANS AVE 
PO BOX 210 

571 W POLK ST 
2000 S BATAVIA AVE 

I-MY 20 w 
PO BOX 858 

1501 MORSE AVE 
1 1 1  INDUSTRIAL RD 
31 BROOK ST 

City. State, Z�p Code 

HARRISBURG PA 17105 

DALLAS TX 75265 

ROCKFORD I L 61l 08 

DES PLAINES I L  60016-6103 

EL t()NTE CA 91 734 

ST PAUL MN 551•11-1428 

TINLEY PARK IL 07094-2917 

NEW ALBANY IN l715Q-3264 

CHICAGO I L  606-16-6013 

CITY OF I NOUST·lY CA 91746-1417 

LOS ANGELES CA 90039-2410 

CRANFORD NJ 07016-3217 

SHELTON CT 068·18-4517 

GARDEN GROVE CA 92642 

CITY OF INDUSTRY CA 91744 

OORWALK CT 068'52 

Kt\'Jil-mNE CA 91)250-3318 

CLEVELAND OH 44125-4632 

PAIJTUCKET RI 0:�862 

DALLAS TX 7538 � 

LOS GATOS CA 

RICHMOND IN 47374 

IIOOURN MA 0180H039 

NEW CUMBERLAND PA 17070-3007 

FRANKLIN IN 46131 

NEW ROCHELLE NY 10802 

KENILWlRTH NJ 1)7033-1721 

DELAWARE WATER GAP PA 18327 

DANBORO PA 189 �6 

VALPARAI SO IN 46383-3717 

CHICAGO IL 60607 

GENEVA IL 60134-3325 

WATERBURY CT 
FORT OODGE IA 50501 

ELK GROVE VI LLi\GE IL 60007-5723 

COLD SPRING KY 41076-9749 

ELK«XXJ CT 0611.0-2350 
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Repl aceable Mechani cal Parts - 7904A 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr. 
Code Manufacturer htlress City. State, z;p Code 

77900 ILLINOIS TOOL I.ORKS ST CHARLES RO ELGIN IL  60120 
SHAKEPROOF DIV 

78189 ILLINOIS TOOL 'wURKS INC ST CHARLES ROAD ELGIN IL  60120 
SHAKEPROOF DIV 

80009 TEKTRONIX INC 14150 SW KARL BRAUN � BEAVERTON OR 97077-0001 
PO BOX 500 

80033 MICRODOT MFG INC 1345 MI/IJIII ST TOLEDO OH 43605 
PRESTOLE EVERLOCK DIV P 0 BOX 278 

81350 JOINT ARMY-NAVY SPECIFICATIONS , 
PROMULGATED BY MILITARY DEPARTMENTS 
UNDER At.miORITY OF DEFENSE STAt{)ARD-
IZATION f.!ANUAL 4120 3-M 

83385 MICRODOT MFG INC 3221 W BIG BEAVER RD TROY MI 48098 
GREER-CENTRAL DIV 

83553 ASSOCIATED SPRING BARNES GROUP INC 15001 S BROAIJWAY GARDENA CA 90248-1819 
P 0 BOX 231 

85471 BOYD CORP 13885 RAMOMA AVE CHINO CA 91710 
85480 BRADY W H CO 2221 W CAMDEN RD MILWAUKEE WI 53209 

CORP H Q PO BOX 2131 
INDUSTRIAL PRODUCTS DIV 

86928 SEASTROM MFG CO INC 701 SOOORA AVE GLENDALE CA 91201-2431 
87308 FARLEY METALS INC BARKLEY RD STATESVILLE NC 28677-9774 

SOUTHERN SCREW DIV P 0 BOX 1360 
91500 ASHEVILLE-SCHOONMAKER MICA CO 910 JEFFERSON AVE NEWPORT NEWS Vt\ 23607-6120 

P 0 BOX 318 
91836 KINGS ELECTRONICS CO INC 40 MARBLEDALE ROAD TUCKAiilE NY 10.707-3420 
93907 TEXTRON INC 600 18TH AVE ROCKFCRD IL 6E08-5181 

C/IJIICAR D IV 
95987 BRADY/WECKESSER MFG CO 4444 WEST IRVING PARK RO CHICAOO IL 606 !1 
98159 RUBBER TECK INC 19115 HAMILTON AVE GARDENA CA 902·il 

PO BOX 389 
98291 SEALECTRO CORP 40 LINDEMAN DR TURNBULL CT 06Gll-4739 

BICC ELECTRONICS 
98978 INTERNATIONAL ELECTRONIC RESEARCH 135 W MAGNOLIA BLVD BURBANK CA 91502 

CORP PO BOX 7704 
53109 FELLER ASA ADOLF AG STOTZWEID liJRGEN SWITZER·.AND 

CH8810 
S3629 SCHlRTER AG H 2015 SECOND STREET BERKELEY CA 94170 

C/0 PANEL COMPONENTS CORP 
TK0428 DLB INDUSTRIES FRESNO CA 
TK0433 PORTLAND SCREW CO 6520 N BASIN PORTLAND OR 97217-3920 
TK0435 LEWIS SCREW CO 4300 S RACINE AVE CHICAGO IL 606·19-3320 
TK0861 H SCHURTER 1>13 DIST PANEL COMPONENTS 2015 SECOND STREET BERKELEY CA 94\70 
TK1281 MICRO PLASTICS INC HWY 178 NORTH FLIPPIN AR 72634 
TK1316 BOYD CORP 6136 NE 87TH AVE PORTLAND OR 97?.20 

PO BOX 20038 
TK1373 PATELEC-CEM ( I TALY) 10156 TORINO VAICENTALLO 62,'45S ITALY 
TK1465 BEAVERTON PARTS MFG CO 1800 NW 216TH AVE HILLSBORO OR 9 7124-6629 
TK1543 CAMCAR/TEXTRON 600 18TH AVE ROCKFORD IL 61 �08-5181 
TK2165 TRIQUEST CORP 3000 LEWIS AND CLARK HWY VANCOlNER WA 9<3661-2999 
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Repl aceable Mechani cal Parts - 7904A 

Fig .  & 
Index Tektrooix  Serial/Assarbly No. Mfr. 
No. Part No. Effect he Dsccnt Q!:� 12345 Nane & Descrie!;ioo Code Mfr. Part No. 

1-1 390-0693-01 1 CAB. SIDE, SCOPE: LEFT 80009 390-0693-01 
390-0696-01 1 CAB. SIDE , SCOPE: LEFT, EMI 80009 390-0696-01 

(OPTION 03 ONLY) 
-2 214-0603-02 4 . PI N  ASSY , S ECRG:W/SPRING WASHER 80009 214-0603-02 
-3 214-0603-01 4 . .  PIN , SECURING: 0 . 45 DIA X 0 . 27 ,ZAMAK CD PL 80009 214-0603-01 
-4 214-0604-00 4 . .  WASHER, SPR TNSN : 0 . 26 ID X 0 . 47 OO , SST 80009 214-0604-00 
-5 386-0227-00 4 . STOP ,CL P , RIM CL : 80009 386-0227-00 

386-1634-00 4 . PLATE, LCH INDEX :ACETAL TK2165 386-1634-00 
. (OPTION 03 ONLY) 

-6 386-1151-00 4 .CLAMP, RIM CLENC : SPG STL CD Pl 83553 ORDER BY DESCR 
386-1633-00 4 . PLATE, LCH LKG :STEEL , CD PL 80009 386-1633-QO 

. (OPTION 03 ONLY) 
-7 348-0333-00 4 . SHLD GSKT, ELEK: SOLID TYPE, 4 . 8  L 80009 348-0333-00 

. (OPTION 03 ONLY) 
-8 348-0336-00 4 . SHLD GSKT, ELEK:SOLID TYPE , 9 . 625 L 80009 348-0336-QO 

. (OPTION 03 ONLY) 
-9 348-0332-00 2 . SHLD GSKT, E LEK:SOLID TYPE, 4 . 285 L 80009 348-0332-00 

. (OPTION 03 ONLY) 
-10 200-0728-00 2 COVER, HDL END : 1 . 91 X 0 . 91 X 0 . 36 BLUE 80009 200-0728-00 
-11 367-0108-00 1 HANDLE, CARRY ING: 19 . 19 L . BLUE VINYL 80009 367-0108-00 

(ATTACHING PARTS ) 
-12 212-0628-00 4 SCREW, SHOULDER : 10-32 X 0 . 4  L , RDH,STL TK1543 ORDER BY DESCR 
-13 386-1624-00 2 PLAT E , HDL RTNG: STAINLESS STEEL 80009 386-1624-00 

( END ATTACHI NG PARTS ) 
-14 386-1283-01 2 PLATE , HDL MTG : FRONT 80009 386-1283-01 
-15 426-0819-01 1 FRAME SECT, CAB . : TOP CENTER 80009 426-0819-01 

(ATTACHING PARTS ) 
-16 210-0457-00 4 NUT , PL , ASSEM WA: 6-32 X 0. 312 , STL CD PL 78189 511-061800-00 
-17 211-0507-00 4 SCREW,MACHINE: 6-32 X 0 . 31 2 , PNH, STL 83385 ORDER BY DESCR 

(END ATTACHING PARTS ) 
-18 390-0548-00 CAB . S IDE , SCOPE : RIGHT 80009 390-0548-00 

390-0551-00 CAB . S IDE , SCOPE : RIGHT,W/SHI ELDING GASKET 80009 390-0551-00 
(OPTION 03 ONLY) 

-19 214-0603-02 4 . PI N  ASSY , S ECRG:W/SPRING WASHER 80009 214-0603-02 
-20 214-0603-01 4 . .  P I N , SECURING : 0 . 45 DIA X 0 . 27 , ZAMAK CD PL 80009 214-0603-01 
-21 214-0604-00 4 . .  WASHER, SPR TNS N : 0 . 26 ID X 0 . 47 OD , SST 80009 214-0604-00 
-22 386-0227-00 4 . STOP , CLP,RIM CL : 80009 386-0227-00 
-23 386-1151-00 4 .CLAMP, RIM CLENC : SPG STL CD PL 83553 ORDER BY DESCR 
-24 348-0333-00 4 .SHLD GSKT, ELEK: SOLID TYPE, 4 .8 L 80009 348-0333-00 

. (OPTION 03 ONLY) 
-25 348-0336-00 4 . SHLD GSKT, ELEK:SOLID TYPE , 9 . 625 L 80009 348-0336-00 

. (OPTION 03 ONLY) 
-26 348-0332-00 2 . SHLD GSKT , ELEK:SOLID TYPE , 4 . 285 L 80009 348-0332-00 

. (OPTION 03 ONLY) 
-27 348-0073-01 2 HINGE BLOCK , STA: L FR , R  REAR, BLACK ACETAL 80009 348-0073-01 

(ATTACHING PARTS ) 
-28 210-0457-00 4 NUT , PL,ASSEM WA: 6-32 X 0.312 , STL CD PL 78189 511-061800-00 
-29 211-0532-00 4 SCREW,MACHINE: 6-32 X . 750 , FI LH , STL 93907 ORDER BY DESCR 

( END ATTACHING PARTS) 
-30 377-0119-00 4 INSERT, FOOT : 0 . 352 X 0 . 832 X 0 . 934, PU 80009 377-0119-00 
-31 348-0193-00 1 FLIP-STANO,CAB . : 3 . 438 H , SST 80009 348-0193-00 
-32 390-0555-00 1 CAB . BOT. SCOPE : 80009 390-0555-00 

390-0554-00 1 CAB . BOT, SCOPE : 80009 390-0554-00 
(OPTION 03 ONLY) 

-33 214-0603-02 6 . PI N  ASSY , S ECRG:W/SPRING WASHER 80009 214-0603-02 
-34 214-0603-01 4 . .  P I N , SECURING : 0 . 45 DIA X 0 . 27 , ZAMAK  CD PL 80009 214-0603-01 
-35 214-0604-00 4 . .  WASHER, SPR TNSN : 0 . 26 ID X 0 . 47 OD , SST 80009 214-0604-00 
-36 386-0227-00 4 . STOP ,CLP, RIM CL : 80009 386-0227-00 
-37 386-1151-00 4 .CLAMP, RIM CLENC : SPG STL CD PL 83553 ORDER BY DESCR 
-38 348-0274-00 AR . SHLD GSKT , ELEK: FINGER TYPE , 24 . 0  L 30817 97-555CDC 

. (OPTION 03 ONLY) 
-39 348-0335-00 2 . SHLD GSKT, ELEK:SDLID TYPE , 8 . 65 L 80009 348-0335-00 

. (OPTION 03 ONLY) 
-40 348-0334-00 2 . SHLD GSKT, ELEK:SOLID TYPE , 7 . 64 L 80009 348-0334-00 

. (OPTION 03 ONLY) 
-41 348-0074-01 2 HINGE BLOCK, STA: R FR, L  REAR , BLACK ACETAL 80009 348-0074-01 

(ATTACHI NG PARTS ) 
-42 210-0457-00 4 NUT , PL , ASSEM WA: 6-32 X 0. 312 , STL CD PL 78189 511-061800-00 
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Repl aceable Mechani cal Parts - 7904A 

Fig.  & 
Index Tektrcnix Serial/ AssaltJ ly No.. Mfr .  
No. Part No. Effective Dscmt Qty 12345 NaJe & Description Code Mfr. Part No. 

1-43 211-0532-00 4 SCREW,MACHINE: 6-32 X . 750 , FI LH , STL 93907 ORDER BY DESCR 
( END ATIACHING PARTS) 

-44 377-0119-00 2 INSERT, FOOT : 0 . 352 X 0 . 832 X 0 . 934, PU 80009 377-0119-QO 
-45 343-0256-00 2 RTNR BLK, SCOPE : PLASTIC 80009 343-0256-00 

(ATTACHING PARTS ) 
-46 210-0457-00 4 NUT, PL,ASSEM WA: 6-32 X 0 . 312,STL CD PL 78189 51Hl61800-00 
-47 213-0192-00 4 SCREW,TPG,TF: 6-32 X 0 . 5 , SPCL TYPE, FILH, STL 87308 ORDER BY DESCR 

( END ATIACHING PARTS ) 
-48 426-0814-00 2 FRAME SECT , CAB .  : BOTIOM LEFT & RIGHT 80009 426-0814-00 

(ATIACHING PARTS ) 
-49 210-0457-00 2 NUT , PL , ASSEM WA: S-32 X 0 . 312,STL CD PL 78189 511-061800-00 
-50 211-0507-00 2 SCREW,MACHINE: 6-32 X 0 . 312 , PNH, STL 83385 ORDER BY DESCR 

( END ATTACHING PARTS) 
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Fig. & 
Index 
No. 

2-1 
-2 
-3 

-4 
-5 
-6 
-7 

-8 

-9 
-10 
-11 

-12 
-13 
-14 
-15 

-16 
-17 
-18 

-19 

-20 
-21 
-22 

-23 

-24 
-25 
-26 
-27 
-28 
-29 
-30 

-31 
-32 
-33 
-34 

-35 
-36 

-37 
-38 
-39 
-40 
-41 
-42 
-43 
-44 
-45 
-46 

-47 
-48 

-49 
-so 
-51 
-52 

Tektronix 
Part No.  

426-0514-00 
378-0625-00 
378-0603-00 

331-0258-03 
----- -----
204-0380-00 
200-0039-01 

212-0008-00 

337-1159-03 
331-0245-00 
366-1189-00 
213-0246-00 
----- -----
426-1072-00 
358-0301-02 
378-0635-01 
378-0635-02 
333-3043-00 
----- -----
378-0614-01 

21 1-0162-00 

344-0179-00 
134-0119-00 
426-0808-10 

2 13-0270-00 

352-0157-00 
348-0031-00 
348-0055-00 
348-0216-00 
200-0035-00 
331-0262-00 
175-8252-00 

131-0707-00 
352-0162-00 
175-0827-00 
----- -----

210-0583-00 
21Q-0940-00 

----- -----
----- -----

----- -----
----- -----
----- -----
----- -----
----- -----
361-0608-00 
366-1559-00 
----- -----

210-0583-00 
210-0940-00 

----- -----
----- -----
----- -----
361-0542-00 

REV �y 1989 

Serial/Assatbly No. 
Effa:tive llsccnt Q!:;t 
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Repl aceable Mechani cal Parts - 7904A 

Mfr. 
12345 Name & Oescri�tion Cale Mfr. Part No. 

FRAME ,MASK: 80009 426-0514-00 
FILTER, LT , CRT: BLUE , 5 . 15 X 4 . 4  X 0. 03 80009 378-0625-00 
FILTER,MESH: EMI 80009 378-0603-00 
(OPTION 03 ONLY) 
t-\1\SK, CRT SCALE: 80009 331-0258-Q3 
TERM, FEED THRU: ( SEE J130 REPL) 
OODY , TERMINAL : 80009 204-0380-00 
RTNR, CRT SCAL E : S . SS X 5 . 068 X 0 . 475 80009 200-0039-01 
(ATTACHI NG PARTS ) 
SCREW,MACHINE : 8-32 X 0 . 5, PNH, STL 83385 ORDER BY DESCR 
(END ATIAOIING PARTS ) 
SHLD , IMPLOSION : 4 . 75 X 3 .93 X 0 . 7  THK, PLSTC 80009 337-1159-03 
�SK,CRT SCALE:  80009 331-0245-00 
KNOB : GY , 0 . 127 ID X 0 . 5  00 X 0 . 531 80009 366-1189-00 
. SETSCREW : S-40 X 0 . 094, STL 71159 ORDER BY DESCR 
CONN , RCPT , BNC : (SEE J497 ,J1925 , J1944 REPL) 
FRAME , PUSH BTN : S I LVER GRAY PLSTC 80009 426-1072-00 
BUSHING, SLEEVE : 0 . 16 ID X 0 . 205 OD 80009 358-0301-02 
LENS , LIGHT :WHITE , MARKEO A 80009 378-0635-01 
LENS , LIGHT :WHITE, MARKED B 80009 378-0635-02 
PANEL , FRONT: UPPER 80009 333-3043-00 
CKT BOARD ASSY:GRATIULE LAMPS( SEE A30 REPL) 
. REFLECTOR, LIGHT: INT SCALE I LLUMINATION 80009 378-0614-01 
. (ATif.!:HI NG  PARTS ) 
. SCREW , MAOIINE: 2-56 X 0 . 188 , SCH, SST TK0428 ORDER BY DESCR 
. ( END ATTACHI NG PARTS ) 
. CLI P , REFL RTNG: ACETAL , NAT 80009 344-0179-00 
BUTTON , PLUG : 0 . 17 OD X 0 . 144 , PLASTIC 80009 134-01 19-00 
FRAME SECT, CAB. : FRONT 80009 426-0808-10 
(ATIACHING PARTS ) 
SCR, TPG , TF: 10-32 X 0 . 75 , SPCL TYPE, FILH, STL TK1543 234-74658-026 
( END ATTACHING PARTS) 
LAMPHOLDER: ( 1 )T-2 UNBASED ,WHITE 80009 352-0157-00 
GROMMET , PLASTIC: 0 . 127 I D , GRAY ACETAL 80009 348-0031-00 
GROMMET, PLASTIC:GRAY , ROUND , 0 . 207 ID 80009 348-0055-00 
SHLD GSKT , ELEK:MESH TYPE. RING, 5 . 25 I D  07700 30-900 42 
BASE, LAMPHDLDER : 0 . 29 OD X 0. 19 L , BK PLSTC 80009 200-0035-00 
DI FFUSER , LIGHT : INDICATOR LIGHTS 80009 331-0262-00 
CA ASSY , SP , ELEC : 4 , 26 AWG, 2 . 0  L , RIBBON 80009 175-8252-00 
(A, B  LIGHTS TO A2P2003 ) 
.CONT/£T , ELEC : 22-26 AWG , BRS , CU BE GLD PL 22526 47439-000 
. HLDR, TERM CONN : 4  WIRE, BLACK 80009 352-0162-00 
.CABLE , S P , ELEC : 4 , 26 AWG , STRD , PVC JKT , RBN 08261 1 1 1-2699-954 
CKT BOARD ASSY :DISPLAY CONT(SEE A2 REPL) 
(ATTACHING PARTS ) 
NUT , PLAIN , H EX : 0 . 25-32 X 0 . 31 2 , BRS CD PL 73743 ZX-20319-402 
WASHER, FLAT : 0 . 25 ID X 0 . 375 00 X 0 . 02 , STL 12327 ORDER BY DESCR 
( END ATIACHING PARTS ) 
DI SPLAY CONTROL BOARD INCLUDES : 
. RES , VAR: A( SEE R2010 REPL) 
. RES , VAR : A( SEE R2020 REPL) 
. RES , VAR : A( SEE R2005 REPL ) 
. SWITCH : BEAMFINDER(SEE S2005 REPL) 
. RES , VAR : B CONTRAST(SEE R2015 REPL) 
. RES , VAR:ASTIG( SEE R2025 REPL) 
. RES , VAR: TRACE ROTATION(SEE R2035 REPL) 
. S PACER, PUSH SW: 0 . 17 L, BRN POLYCARBONATE 80009 361-0608-00 
PUSH BUTTON : S I L  GY , 0 . 18 SQ X 0 . 43 80009 366- 1559-00 
CKT BOARD ASSY: FRONT PANEL ( SEE A1 REPL) 
(ATTACHING PARTS) 
NUT , PLAIN , HEX : 0. 25-32 X 0 . 312 , BRS CD PL 73743 2X-20319-402 
WASHER, FLAT : 0 . 25 ID X 0 . 375 00 X 0 . 02 , STL 12327 ORDER BY DESCR 
( END ATTACHING PARTS ) 
FRONT PANEL BOARD INCLUDES : 
. RES , VAR : READOUT (SEE Rl924 REPL) 
. RES , VAR: GRAT ILLUM(SEE R1900 REPL ) 
. SWITCH, PUSH : ( SEE Sl905 , S1915 REPL) 
. SPACER , PUSH SW: 0 . 078 L , POLYPROPYLENE 71590 PCS-078 
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Fig. 1!t 
Index 
No. 

2-53 
-54 
-55 
-56 
-57 
-58 
-59 

-60 
-61 
-62 

-63 
-64 

-65 

-66 

-67 

-68 

9-8 

Tektrooix  
Part No. 

----- -----
136-0252-07 
136-0727-00 
384-1354-00 
384-1136-00 
366-1559-00 
175-8238-00 

175-8239-00 

426-1291-00 
426-1583-00 
210-0202-00 

211-0504-00 
210-0586-00 

426-0809-11 

213-0270-00 

386-2125-01 

211-0232-00 

Serial/Asselbly No. 
Efftrtive Dscorrt QtY 

2 
4 
1 
2 
2 
6 
1 

1 
1 
1 

1 
1 

3 

8 

Mfr. 
12345 Na!e l!t Description Code Mfr. Part No .  

.SWITCH, PUSH : ( SEE S1930 ,S1940 REPL) 

. SOCKET , PIN CONN :W/0 DIMPLE 22526 75060-012 

. SKT , PL-I N  ELEK:MICROCKT.8 CONTACT 09922 DILBBP-108 
EXTENSION SHAFT : 1 .585 L ,OFFSET , NYLON 80009 384-1354-00 
EXTENSION SHAFT : 0 . 95 INCH LONG 80009 384-1136-00 
PUSH BUTTON :S IL  GY ,0 . 18 SQ X 0 . 43 80009 366-1559-00 
CABLE ASSY , RF :50 OHM COAX,4 .0  L , 9-3 80009 175-8238-00 
(A2J1943 TO +SAWTOOTH BNC) 
CABLE ASSY, RF : 50  OHM COAX,3 .0  L ,9-3 80009 175-8239-00 
(A2J194 TO +GATE BNC) 
FRAME SECT. CAB. : BOTTcx-1 80009 426-1291-00 
FRAME SECT , CAB . :BOTTcx-1 LEFT 80009 426-1583-00 
TERMINAL, LLG : 0 . 146 ID , LOCKING,BRZ TIN PL 86928 A-373-158-2 
(ATTACHING PARTS ) 
SCREW,MACHINE: S-32 X 0 . 250 , PNH , STL TK0435 ORDER BY DESCR 
NUT , PL,ASSEM WA:4-40 X 0 .25 ,STL CD PL 78189 211-041800-00 
(END ATTACHING PARTS ) 
FRAME SECT. CAB . :UPPER REAR 80009 426-0809-11 
(ATTACHING PARTS ) 
SCR ,TPG,TF: l0-32 X 0 . 75 , SPCL TYPE, FILH , STL TK1543 234-74658-026 
(END ATTACHING PARTS) 
PANEL ,REAR: 80009 386-2125-01 
(ATTACHING PARTS ) 
SCREW,MACHINE :4-40 X 0 . 25 , FI LH , STL TK0435 8005-302 
(END ATTACHING PARTS) 
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Fig. & 
Index 
No. 

3-1 
-2 
-3 
-4 
-5 

-6 

-7 

-8 
-9 

-10 
-11 

-12 
-13 

-14 

-15 
-16 
-17 

-18 
-19 

-20 

-21 
-22 

-23 
-24 

-25 
-26 
-27 

-28 

-29 
-30 

-31 

-32 

-33 

-34 

-35 

-36 

-37 
-38 
-39 

-40 
-41 
-42 

Tektrmix 
Part No .  

----- -----
131-0707-00 
337-1460-00 
334-1379-00 
214-0291-00 

211-0168-00 
21 1-0007-00 
210-0586-00 

348-0055-00 
210-0201-00 

210-0586-00 
211-0168-00 
211-0007-00 

352-0169-00 
343-0217-00 

213-0138-00 

----- -----

131-0707-00 
354-0347-00 

211-0170-00 
214-1333-00 

343-0205-01 

21 1-0510-00 
210-0949-00 

386-4070-00 
441-1463-01 

211-0507-00 
210-0457-00 
211-0008-00 

210-0201-00 

211-0008-00 
210-0586-00 

210-0202-00 

211-0504-00 

----- -----

211-0504-00 

672-1176-00 

----- -----

211-0008-00 

136-0252-00 
136-0252-07 
----- -----

211-0097-00 
210-0407-00 
210-0551-00 
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Serial/Assalbly No. 
Effect: he Dscoot mx 

1 
2 
1 
1 
1 

6010100 B010114 1 
6010115 1 

1 

2 
1 

1 
6010100 B010114 1 
6010115 1 

2 
1 

2 

1 
2 
1 

2 
2 

4 
4 

2 
2 
2 

2 

4 

2 
3 
1 

Replaceabl e Mechanical Parts - 7904A 

Mfr. 
12345 Nlllle & Descri 1!!: ion CcxJe Mfr. Part No. 

COI L : TRACE ROTATION( SEE L21 REPL) 
.CONTACT, ELEC : 22-26 AWG , BRS , CU BE GLD PL 22526 47439-000 
SHIELD,CRT: 80009 337-1460-00 
t-\1\RKER, I DENT :MKD HI VACUl-1 07416 ORDER BY DESCR 
CONTACT , ELEC:CRT CONNECTOR, CU BE S I L  PL 0481 1 ORDER BY DESCR 
(ATTACHI NG  PARTS ) 
SCREW,MACHINE : 4-40 X 0 . 25, PNH , BRS , NP 12360 ORDER BY DESCR 
SCREW,MACHINE:4-40 X 0 . 188 , PNH, STL 93907 ORDER BY DESCR 
NUT , Pl , ASSEM WA: 4-40 X 0 . 25 , STL CD Pl 78189 2 1 1-041800-00 
( END ATTACHING PARTS ) 
GROMMET , PLASTIC:GRAY , ROUND, 0 . 207 ID 80009 348-0055-QO 
TERMINAL , LUG : 0 . 12 ID, LOCKI NG, BRZ TIN PL 86928 A373-157-2 
(ATTACHING PARTS ) 
NUT , PL,ASSEM WA:4-40 X 0 . 25 , STL CD Pl 78189 211-041800-00 
SCREW,MACHI N E : 4-40 X 0 . 25 , PNH , BRS, NP 12360 ORDER BY DESCR 
SCREW,MACHINE : 4-40 X 0 . 188 , PNH , STL 93907 ORDER BY DESCR 
(END ATTACHI NG PARTS ) 
HLDR, TERM CONN :2 WIRE, BLACK 80009 352-0169-QO 
CLAMP,COI L : POLYPROPYLENE 80009 343-0217-00 
(ATTACHI NG PARTS ) 
SCREW , TPG , TF:4-24 X 0 . 188 , TYPE B , PNH, STL TK0435 ORDER BY DESCR 
( END ATTACHI NG PARTS ) 
COI L : Y  AXIS(SEE l22 REPL) 
.CONTACT , ELEC: 22-26 AWG , BRS , CU BE GLD Pl 22526 47439-000 
RING , CRT CLAMP : 2 . 127 ID X 2 . 595 00 X 0 . 563 80009 354-0347-00 
(ATTACHI NG PARTS ) 
SCREW , MACHINE : 4-40 X 2 . 25, PNH, SST 93907 ORDER BY DESCR 
SPRING, HLCPS : 0 .213 00 X 0 . 375,CLE, CU-BE 80009 214-1333-00 
( END ATTACHI NG PARTS ) 
RTNR , ELCTRN TU: 3 . 0  DIA X 1 . 5  l , DELRIN 80009 343-0205-01 
(ATTACHI NG PARTS ) 
SCREW, MACHINE: 6-32 X 0 . 375, PNH , STL 83385 ORDER BY DESCR 
WASHER, FLAT : O . l41 ID X 0 . 5  00 X 0 . 062 ,BRS 12327 ORDER BY DESCR 
( END ATTACHI NG PARTS ) 
SUPPORT , CRT : REAR,ALUMINUM 80009 386-4070-00 
CHASS I S , SCOPE: VERTICAL AMPLIFIER 80009 441-1463-01 
(ATTACHI NG  PARTS ) 
SCREW, MACHI NE: 6-32 X 0 . 312, PNH , STL 83385 ORDER BY DESCR 
NUT , Pl , ASSEM WA: 6-32 X 0.312 , STL CD PL 78189 511-061800-00 
SCREW,MACHINE: 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
( END ATTACHI NG PARTS) 
TERMINAL , LUG : 0 . 12 ID, LOCKI NG , BRZ TIN Pl 86928 A373-157-2 
(ATTACHI NG PARTS ) 
SCREW, MACHINE:4-40 X 0 . 25, PNH , STL 93907 ORDER BY DESCR 
NUT , PL,ASSEM WA:4-40 X 0 . 25 , STL CD Pl 78189 211-041800-00 
( END ATTACHI NG PARTS ) 
TERMI NAL , LUG : O . l46 ID, LOCKING, BRZ TIN  PL 86928 A-373-158-2 
(ATTACHI NG PARTS) 
SCREW,MACHIN E : 6-32 X 0 . 250, PNH , STL TK0435 ORDER BY DESCR 
(END ATTACHING PARTS ) 
RES : ( SEE R83 REPL) 
(ATTACHI NG PARTS ) 
SCREW,MACHINE : 6-32 X 0 . 250 , PNH, STL TK0435 ORDER BY DESCR 
(END ATTACHING PARTS ) 
CIRCUIT BD ASSY: VERT AMPL W/FLEX CONN 80009 672-11 76-00 
CKT . BOARD ASSY . INCLUDES : 
.CIRCUIT BOARD ASSY : VERT AMPL(SEE AlB REPL) 
. (ATT.Dl:HING PARTS ) 
. SCREW,MACHINE:4-40 X 0 . 25, PNH , STL 93907 ORDER BY DESCR 
. ( END ATT.Dl:HI NG PARTS ) 
. VERT AMPLI FI ER BOARD I t-eLUDES : 
. .  SOCKET , PI N  TERM : U/W 0 . 018 DIA PINS 00779 2-330808-7 
. .  SOCKET , PI N  CONN : W/0 DIMPLE 22526 75060-012 
. .  TRANSISTOR : (SEE Q720 REPL) 
. .  (ATTACHING PARTS ) 
. .  SCREW, MACHINE:4-40 X 0.312 , PNH , STL 93907 ORDER BY DESCR 
. .  NUT , PLAIN, HEX: 6-32 X 0 . 25 , BRS CD Pl 73743 3038-402 
. .  NUT , PLAI N , HEX: 4-40 X 0 . 25 , ST CD PL TK0435 ORDER BY DESCR 

9-9 



Repl aceabl e Mechanical Parts - 7904A 

Fig. & 
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Tektrmix 
Part No. 

214-2543-00 
131-1967-00 
426-1351-00 

211-0259-00 

211-0260-00 
----- -----

211-0008-00 

136-0252-07 
214-0973-00 
195-0093-01 
195-0093-02 

131-1538-00 
131-2525-00 
441-1465-00 

210-0457-00 

136-0745-00 
352-0205-00 
352-0163-06 
131-0707-00 
131-0621-00 
136-0304-03 
200-0917-01 
367-0117-00 
343-0254-00 
380-0563-01 

211-0507-00 
210-0457-00 

348-0233-00 
348-0063-00 
129-0203-00 

211-0008-00 

220-0547-01 

211-0105-00 
211-0007-00 

343-0089-00 
----- -----

211-0008-00 

----- -----

220-0835-00 
210-0415-00 
220-0835-00 

----- -----

211-0008-00 

129-0072-00 
361-0007-00 
136-0252-07 

Serial/Assembly No. 
Effecti ve  Dscont 

6010100 B041935 
6041936 

8010100 B041935 
8041936 

6010100 B031889 
6031890 

!h:t 
1 
2 
2 

6 

2 
1 

3 

51 
2 
2 
2 

2 

1 
1 
1 
5 
5 
1 
1 
1 
1 
1 

4 
4 

2 
1 
1 

1 

3 

1 
2 

1 
1 

4 

1 
1 
1 

1 

4 

1 
1 
3 

Hfr. 
12345 Nille & Descri�ion COOe Mfr. Part No. 

. .  ( END ATTACHING PARTS ) 
. .  HT SK,M ICRDCKT : MICRDCIRCUIT,AL 80009 214-2543-00 
. .  CONT SET, ELEC : MICROCKT, l . 75 CM,RUBBER 80009 131-1967-00 
. .  FRAME, MICRDCKT : 1 . 75 CM 80009 426-1351-00 
. .  (ATTACHING PARTS ) 
. .  SCR ,ASSEM WSHR: 2-56 X 0 . 437 , PNH, STL , POZ 01536 4821-00021 
. .  ( END ATTACHING PARTS ) 
. .  SCR , ASSEM WSHR : 2-56 X 0 . 687 , PNH , STL , POZ 01536 ORDER BY DESCR 
CKT BOARD ASSY : HORIZ AMPL ( SEE A28 REPL) 
(ATTACHING PARTS ) 
. .  SCREW,MACHINE: 4-40 X 0 . 25, PNH, STL 93907 ORDER BY DESCR 
( END ATTACHI NG PARTS ) 
HDRIZ AMPLIFIER BOARD INCLUDES : 
. SDCKET, PIN CONN :W/0 DIMPLE 22526 7506D-012 
. HEAT SINK,XSTR: T0-92 , CU BE CD PL 80009 214-0973-DO 
. LEAD, ELECTRICAL : 26 AWG, 2 . 0  L , 9-7 80009 195-0093-01 
. LEAD , ELECTRICAL : 26 AWG , 2 . 0  L,9-7 80009 195-0093-02 
. (TO CRT) 
. .  CONNECTOR, TERM: 22-26 AWG U/0 0 . 04 SQ P I N  22526 75369-002 
. .  CONN, PLUG , ELEC : CRT, 22-26 AWG 06776 PS40-101 
CHASSIS , SCOPE: HDRIZONTAL AMPLIFIER 80009 441-1465-00 
(ATTACHING PARTS) 
NUT , PL,ASSEM WA: 6-32 X 0 . 31 2 , STL CD PL 78189 511-061800-00 
(END ATTACHING PARTS ) 
SKT , PL- I N  ELEK:CRT , 10 PIN W/LEADS 80009 136-0745-00 
. HLDR ,TERM CONN:9 WIRE . BLACK 80009 352-0205-00 
. HLDR , TERM CONN : S  WIRE , BLUE 80009 352-0163-06 
. CONTACT , ELEC : 22-26 AWG , BRS , CU  BE GLD Pl 22526 47439-000 
.CONN , TERM: 22-26 AWG, 8RS , CU BE GLO PL 22526 46231-000 
. SKT , PL-I N  ELEK: ELECTRON TU8E, 14 CONTACT 80009 136-0304-03 
. COVER, CRT SKT : 2 . 052 00 X 0 . 291 H, PLASTIC 80009 200-0917-01 
. PULL , SDCKET : CRT , PLASTIC 80009 367-0117-00 
.CLP , ELCTRN TUBE : DELRIN 80009 343-0254-00 
HSG, HV PWR SPLY:ALLMINLM 80009 380-0563-01 
(ATTACHING PARTS ) 
SCREW ,MACHIN E : 6-32 X 0 . 312 , PNH , STL 83385 ORDER BY DESCR 
NUT , PL , ASSEM WA: 6-32 X 0 . 312 , STL CO PL 78189 511-061800-00 
( END ATTACHING PARTS ) 
GROMMET , PLASTIC:GRAY , OBLONG 0 . 847 X 0 .347 80009 348-0233-DO 
GRCMIET . PLASTIC:GRAY , ROltlD , 0 . 0457 I D  80009 348-0063-DO 
SPACER , POST : 1 . 141 L , 4-40 EA END , BRASS 80009 129-0203-00 
(ATTACHING PARTS ) 
SCREW,MACHINE: 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
( END ATTACHING PARTS ) 
NUT BLOCK : 4-40 X 0 . 282,NI S I L  NP 80009 220-0547-01 
(ATTACHING PARTS) 
SCREW. MACHINE: 4-40 X 0 . 188. FLH . 1  00 DEG TK0435 ORDER BY DESCR 
SCREW,MACHINE: 4-40 X 0 . 188 , PNH, STL 93907 ORDER BY DESCR 
(END ATTACHING PARTS ) 
CLAMP ,CABLE: 0 . 3  DIA, PLASTIC 80009 343-0089-00 
CKT BOARD ASSY : HV ( SEE A20 REPL) 
(ATTACHI NG PARTS ) 
SCREW,MACHINE:4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
( END ATTACHING PARTS ) 
HV BOARD I NCLUDES : 
.SEMICOND DEVICE : (SEE U21 REPL) 
. (ATTACHI NG  PARTS ) 
. NUT , PLAIN, HEX : 10-24 , 0 . 375 DIA, NYLON 85480 HNNY-1024NA 
. NUT, PLAIN, HEX : 10-24 X 0 . 375,STL NP 73743 ORDER BY DESCR 
. NUT , PLA ! N , HEX : 10-24 , 0 . 375 DIA, NYLON 85480 HNNY-1024NA 
( END ATTACHING PARTS) 
.TRANSFORMER : ( SEE T14 REPL) 
. (ATTACHI NG  PARTS ) 
. SCREW, MACHINE:4-40 X 0 . 25 , PNH , STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. !NSULATOR, STDF: 0 . 938 L X  0 . 188 80009 129-0072-00 
. SPACER , SLEEVE : 0 . 188 L X 0 . 111 ID, POLTHN 80009 361-0007-00 
. SOCKET , PI N  CONN :W/0 DIMPLE 22526 75060-012 
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Fig. & 
Index 
No. 

3-84 
-85 

-86 

-87 

-88 

-89 

-90 

-91 

-92 

-93 

-94 

-95 
-96 

-97 

-98 

-99 
-100 
-101 

-102 
-103 
-104 

-105 
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-107 
-108 
-109 

-110 
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-112 
-113 

-114 
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-117 

-118 
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-120 

Tektronix 
Part No. 

136-0729-00 
200-2289-00 

211-0008-00 

----- -----

211-0507-00 

386-4064-01 

211-0507-00 
210-0457-00 

369-0035-00 

407-187 4-01 

211-0504-00 

343-0411-00 

211-0510-00 
210-0457-00 

----- -----

'211-0504-00 

136-0252-07 
136-0728-00 
343-0013-00 
343-0006-00 

212-0010-00 
210-0458-00 
210-0063-00 

----- -----
211-0155-00 
361-0301-00 
136-0263-07 
----- -----

211-0008-00 

129-0561-00 

136-0252-07 
131-0591-00 
131-0608-00 
386-5055-00 
351-0581-00 

211-0507-00 

----- -----

211-0008-00 

136-0252-07 
131-0608-00 
131-0608-00 
131-0589-00 
131-0993-00 
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Ser1al/Asselbly No. 
EffE!:thte Dscont ru:� 

1 
1 

3 

2 

2 
2 

2 
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2 

3 
1 

B010100 B010114 1 
8010115 1 

1 
2 
2 

12 
1 

4 

2 

1 1  
15 
81 

1 
1 

2 

4 

3 
8010100 6021636 34 
8021637 2 
8010100 B021636 2 
8010230 1 

Repl aceable Mechani cal Parts - 7904A 

Mfr. 
12345 Niml & Descri[!!;ian Caie Mfr. Part No. 

. SKT , PL-I N  ELEK:MICROCKT, l6 CONTACT 09922 D ILB16P-108T 
COV , HV PWR SPLY:ALUMINUM 80009 200-2289-00 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0 .25 , PNH, STL 93907 ORDER BY DESCR 
(END ATTACHING PARTS) 
DELAY LINE: (SEE A24 REPL) 
(ATTACHING PARTS) 
SCREW,MACHINE : 6-32 X 0 . 312 , PNH , STL 83385 ORDER BY DESCR 
(END ATTACHING PARTS ) 
SUPPORT ,CHASSIS :MAIN 80009 386-4064-01 
(ATTACHING PARTS ) 
SCREW,MACHINE : 6-32 X 0 . 312 , PNH, STL 83385 ORDER BY DESCR 
NUT , PL ,ASSEM WA: 6-32 X 0.312 ,STL CD PL 78189 511-061800-00 
(END ATTACHING PARTS) 
IMPLR , FAN ,AXIAL : 3 . 50IA BL , CCW , 0 . 080ID , PLSTC 52792 35oo-ccw . OBON 
SAFETY CONTROLLED 
BRACKET, Atl>LE: FAN 80009 407-1874-01 
(ATTACHING PARTS) 
SCREW,MACHINE : 6-32 X 0 . 250 , PNH , STL TK0435 ORDER BY DESCR 
(END ATTACHING PARTS ) 
STRAP , RETAINING: 2 . 494 X 0 . 8 , STL TIN PL 80009 343-0411-00 
(ATTACHING PARTS ) 
SCREW,MACHINE : 6-32 X 0 . 375, PNH , STL 83385 ORDER BY DESCR 
NUT , PL .ASSEM WA: 6-32 X 0 .312 ,STL CD PL 78189 511-061800-00 
(END ATTACHING PARTS ) 
CKT BOARD ASSY: (SEE All REPL) 
(ATTACHI NG PARTS) 
SCREW,MACHINE: 6-32 X 0 . 250 , PNH , STL TK0435 ORDER BY DESCR 
(END ATTACHING PARTS) 
FAN BOARD INCLUDES : 
.SOCKET , P IN CONN :W/0 QIMPLE 22526 75060-012 
. SKT , PL- IN  ELEK:MICROCKT, l4 CONTACT 09922 DILB14P-108 
CLAMP , LOOP:0 .375 ID , PLASTIC 06915 ORDER BY DESCR 
CLAMP , LOOP: 0 . 5  ID , PLASTIC 06915 ORDER BY DESCR 
(ATTACHING PARTS ) 
SCREW,MACHINE :8-32 X 0 . 625, PNH , STL 83385 ORDER BY DESCR 
NUT, PL,ASSEM WA: 8-32 X 0 .344 ,STL CD PL 78189 511-081800-00 
WSHR, LOOP CLAMP:0 .091 ID U/W 0 . 5  W CLP, STL 95987 Cl91 
(END ATTACHING PARTS) 
CKT BOARD ASSY :HORIZ INTERCON(SEE Al9 REPL) 
.SCREW , EXT RLV:4-40 X 0 .375 , PNH , SST , POZ 80009 211-0155-00 
. SPACER, POST : 0 . 198 L W/4-40 THO ONE END 80009 361-0301-00 
.SOCKET , PIN TERM:U/W 0 . 025 SQ PIN 22526 ORDER BY DESCR 
CKT BOARD ASSY :HORIZ INTFC(SEE A29 REPL) 
(ATTACHING PARTS ) 
SCREW,MACHINE:4-40 X 0.25 , PNH , STL 93907 ORDER BY DESCR 
(END ATTACHI NG PARTS ) 
tllRIZ INTERFACE BOARD INCLUDES : 
.SPACER , POST : 0 . 535 L ,4-40 INT ONE END , BRS , 80009 129-0561-00 
. 0 . 219 OD 
. SOCKET , PIN CONN :W/0 DIMPLE 22526 75060-012 
. TERMINAL ,P IN : 0 .835 L X  0 . 025 SQ PH BRZ 22526 47332 
.TERMINAL ,P IN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
SUPPORT , CHASSIS :MAIN 80009 386-5055-00 
GUIDE , FL IPSTAND:ALUMINUM 80009 351-0581-00 
(ATTACHING PARTS ) 
SCREW,MACHINE : 6-32 X 0 .312 , PNH , STL 83385 ORDER BY DESCR 
(END ATTACHING PARTS) 
CKT BOARD ASSY :Z AXIS(SEE A21 REPL) 
(ATTACHING PARTS) 
SCREW,MACHINE : 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
(END ATTACHING PARTS ) 
Z AXIS BOARD INCLUDES : 
. SOCKET , PIN CONN :W/0 DIMPLE 22526 75060-012 
. TERMINAL ,P IN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
. TERMINAL ,P IN :0 .365 L X  0. 025 BRZ GLD PL 22526 48283-036 
.TERMINAL, P I N : 0.46 L X 0.025 SQ PH BRZ 22526 48283-029 
.BUS , CONDUCTOR :SHUNT ASSEMBLY,BLACK 22526 65474-005 
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Fig. & 
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No. Part No. Effective Dsccnt Qty 12345 Mare & Description COOe Mfr. Part No. 

3-121 129-0669-00 . SPACER , POST :2 .03 L, 6-32 THO BOTH ENDS AL , O  . 80009 129-0669-00 
. 25 DIA 

A29 HORIZONTAL INTFC WIRE KITS 

175-4758-00 CA ASSY , SP , ELEC : 2 , 26 AWG, 6 . 0  L ,R IBBON 80009 175-4758-00 
(A29P044 TO A2P2004) 

131-0707-00 4 . CONTACT , ELEC : 22-26 AWG ,BRS , CU BE GLD PL 22526 47439-000 
352-0169-00 2 . HLDR,TERM CONN:2  WIRE, BLACK 80009 352-0169-00 
175-0825-00 AR .CABLE , SP , ELEC : 2 , 26 AWG, STRD ,PVC JKT , RBN 80009 175-0825-00 

. ( 0 . 521 FT) 
175-2364-01 CA ASSY , SP, ELEC:9 , 26 AWG, 6 . 0  L ,RIBBON 80009 175-2364-01 

(A29P06 TO A2P2006) 
131-0707-00 18 .CONTACT , ELEC:22-26 AWG ,BRS , CU BE GLD PL 22526 47439-000 
352-0167-00 2 . HLDR,TERM CONN :9  WIRE, BLACK 80009 352-0167-00 
175-0832-00 AR .CABLE ,SP , ELEC :9 ,26 AWG, STRD, PVC JKT , RBN 08261 1 1 1-2699-956 

. (0 . 521 FT) 
175-8248-00 CA ASSY , SP, ELEC:8 , 26 AWG, 7 . 0  L , RIBBON 80009 175-8248-00 

(A29P904 TO A1P1904) 
131-0707-00 12 .CONTACT , ELEC:22-26 AWG,BRS ,CU BE GLD PL 22526 47439-000 
352-0164-00 2 .HLDR,TERM CONN: 6  WIRE , BLACK 80009 352-0164-DO 
175-0829-00 AR .CABLE, SP , ELEC :6 , 26 AWG ,STRD , PVC JKT , RBN 08261 1 1 1-2699-973 

. ( 0 . 604 FT) 
175-8251-00 CA ASSY , SP , ELEC :2 , 26 AWG, 18 .0  L ,RIBBON 80009 175-8251-00 

(A29P80 TO A28P59 ) 
131-0707-00 4 .CONTACT , ELEC : 22-26 AWG,BRS , CU BE GLD PL 22526 47439-000 
352-0169-00 2 .HLDR,TERM CONN:2 WIRE,BLACK .80009 352-0169-00 
175-0825-00 AR .CABLE ,SP , ELEC : 2 , 26 AWG,STRO, PVC JKT, RBN 80009 175-0825-00 

. ( 1 . 521 FT) 
175-8250-00 CA ASSY , SP, ELEC :7 , 26 AWG, 19 . 0  L ,RIBBOH 80009 175-8250-00 

(A29P74 TO A1BP207 ) 
131-0707-00 14 .CONTACT , ELEC : 22-26 AWG ,BRS , CU BE GLD PL 22526 47439-000 
352-0165-00 2 .HLDR,TERM CONN :?  WIRE ,BLACK 80009 352-0165-00 
175-0830-00 AR .CABLE, S P , ELEC : 7 , 26 AWG ,STRD , PVC JKT, RBN 08261 1 1 1-2699-972 

. ( 1 . 604 FT) 
175-2854-00 CA ASSY , SP, ELEC : 2 , 26 AWG , 5 . 0  L , RIBBON 80009 175-2854-00 

(A29P80 TO A11P80 ) 
131-0707-00 4 .CONTACT , ELEC:22-26 AWG,BRS , CU BE GLD PL 22526 47439-000 
352-0169-00 2 .HLDR,TERM CONN: 2  WIRE ,BLACK 80009 352-0169-00 
175-0825-00 AR .CABLE , S P , ELEC :2 , 26 AWG,STRD , PVC JKT ,RBN 80009 175-0825-00 

. ( 0 . 438 FT) 
175-2552-00 CA ASSY , SP, ELEC :8 ,26 AWG, 15 . 0  L ,RIBBON 80009 175-2552-00 

(A29P95 TO A28P95 ) 
131-0707-00 16 .CONTACT , ELEC: 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
352-0166-00 2 . HLDR,TERM CONN:8 WIRE, BLACK 80009 352-0166-00 
175-0831-00 AR .CABLE , SP , ELEC :8 , 26 AWG ,STRO, PVC INSUL, RBN 08261 lll-2699-971 

. ( 1 . 271 FT) 
175-2755-00 CA ASSY , SP , ELEC : 10 , 26 AWG , 5 . 0  L 80009 175-2755-00 

(A29P132 TO A21P132 ) 
131-0707-00 20 .CONTACT , ELEC:22-26 AWG,BRS ,CU BE GLD PL 22526 47439-000 
352-0168-00 2 .HLDR ,TERM CONN: 10 WIRE,BLACK 80009 352-0168-00 
175-0833-00 AR .CABLE ,SP , ELEC : 10 , 26 AWG STRD, PVC JKT ,RBN 08261 1 1 1-2699-970 

. ( 0 . 438 FT) 
175-8249-00 CA ASSY , SP, ELEC :7 , 26 AWG,4 . 0  L , RIBBON 80009 175-8249-00 

(A29P57 TO A21P57 ) 
131-0707-00 14 .CONTACT , ELEC: 22-26 AWG,BRS , CU BE GLD PL 22526 47439-000 
352-0165-00 2 .HLDR ,TERM CONN :?  WIRE , BLACK 80009 352-0165-00 
175-0830-00 AR .CABLE , SP , ELEC : 7 , 26 AWG ,STRD , PVC JKT , RBN 08261 1 1 1-2699-972 

. (0 . 354 FT) 
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Fig. & 
Index 
No. 

4-1 

-2 

-3 
-4 
-5 
-6 
-7 
-8 
-9 

-11 
-12 

-13 
-14 
-15 

-16 
-17 
-18 
- 19 

-20 
-21 
-22 

-23 

-24 
-25 
-26 
-27 
-28 
-29 

-30 
-31 

-32 
-33 

-34 

-35 
-36 
-37 
-38 
-39 
-40 

-41 

-42 
-43 
-44 

-45 

-46 
-47 

Tektronix 
Part No. 

333-2318-00 

213-0055-00 

426-0681-00 
426-1072-00 
426-0568-00 
366-1023-01 
358-0599-00 
348-0204-00 
426-0006-03 
348-0274-02 

210-0583-00 
210-0046-00 

337-1542-00 
337-1543-00 
131-1315-01 

210-0012-00 
220-0495-00 

150-0121-07 
----- -----
131-0707-00 
352-0168-08 

366-1480-02 
366-1559-00 
343-0495-09 

210-3033-00 

366-1161-57 
366-1161-31 
366-1161-27 
366-1161-30 
366-1161-58 
351-0509-00 

211-0030-00 
210-0405-00 

----- -----
343-0495-07 

210-3033-00 

366-1161-55 
366-1161-31 
366-1161-30 
366-1161-56 
366-1650-00 
343-0496-03 

210-3033-00 

384-1354-00 
384-1136-00 
----- -----

211-0008-00 

136-0269-02 
343-0497-03 

REV MAY 1989 

Serial/Assembly No. 
Effective Dsccnt Ot;t 

1 

5 

1 
3 
9 
1 
1 
1 
1 
2 

1 
3 
1 

8021385 
8021385 

1 
1 
2 
1 

1 
3 
1 

9 

1 
1 
1 
1 
1 
2 

4 
4 

2 
1 

7 

1 
1 
1 
1 
6 
3 

18 

6 
3 
1 

5 

5 
3 

Repl aceable Mechani cal Parts - 7904A 

Mfr. 
12345 NaJe & Descri I!! ion COOe Mfr. Part No. 

PANEL , FRONT: LOWER 80009 333-2318-00 
(ATTACHING PARTS ) 
SCREW,TPG ,TF: 2-32 X 0 . 188 , TYPE B , PNH, STL 93907 ORDER BY DESCR 
(END ATIACHI NG PARTS ) 
FRAME, PUSH BTN : 80009 426-0681-00 
FRAME , PUSH BTN :SI LVER GRAY PLSTC 80009 426-1072-00 
FRAME , PUSH BTN : 80009 426-0568-00 
KNOB : GY , 0 . 127 ID X 0 . 392 OD X 0 . 53 1  H 80009 366-1023-01 
BUSHING,SLEEVE: 0 . 125 ID X 0 . 25 00 X 0 . 234 28520 B-187-125 
SHLD GSKT , ELEK: FINGER TYPE , 10 . 65 L 80009 348-0204-00 
FRAME PNL ,CAB. : LawER FR<JH 80009 426-0806-03 
SHLD GSKT , ELEK: FINGER TYPE , 10. 55 80009 348-027 4-Q2 
(OPTION 03 ONLY) 
(ATTACHI NG PARTS ) 
NUT , PLAIN ,HEX:0. 25-32 X 0 . 312 , BRS CD PL 73743 2X-20319-402 
WASHER, LOCK: 0 . 261 I D , I NTL , 0 . 018 THK, STL 77900 1214-05-00-0541C 
( END ATIACHING PARTS ) 
SHLD GSKT , ELEK:EMI 80009 337-1542-00 
SHLD GSKT , ELEK:EMI 80009 337-1543-00 
CONN , RCPT., ELEC : BNC , FEMALE 80009 131-1315-01 
(ATTACHING PARTS) 
WASHER, LOCK: 0 . 384 ID , I NTL , 0 . 022 THK, STL 09772 ORDER BY DESCR 
NUT , PLAIN ,HEX : 0 . 375-32 X 0 . 438 HEX , BRS 73743 ORDER BY DESCR 
( END ATTACHING PARTS) 
LAMP , CARTRIDGE: 5V , 0 . 06A,GREEN , 4 . 125 L , 5-N 80009 150-0121-07 
. LAMP,CARTRIDGE : ( SEE DS308 REPL) 
. CONTACT , ELEC: 22-26 AWG , BRS , CU BE GLD PL 22526 47439-000 
. HLDR ,TERM CONN: 10 WIRE , GRAY 80009 352-0168-08 
(TO A5P308) 
PUSH BUTT(J-1 :  BLACK, PWR OFF 80009 366-1480-02 
PUSH BUTTON : S I L  GY , 0 . 18 SQ X 0 . 43 80009 366-1559-00 
CLIP , SWITCH: FRONT , 7 . 5MM X 9 UNIT 80009 343-0495-09 
(ATTACHING PARTS) 
EYELET, METALLIC: 0 . 059 OD X 0 . 156 L , BRS 07707 SE-25 
( END ATTACHING PARTS ) 
PUSH BUTT(J-1 : S I L GY , LEFT 80009 366-1161-57 
PUSH BUTT(J-1 : S I L GY ,AL T 80009 366-1161-31 
PUSH BUTTON : S I L  GY ,ADD 80009 366-1161-27 
PUSH BUTTON : S I L  GY , CHOP 80009 366-1161-30 
PUSH BUTT(J-I : S I L  GY , RIGHT 80009 366-1161-58 
GUIDE , PUSH BTN : THREE LAMP 80009 351-0509-00 
(ATIACHING PARTS) 
SCREW,MACHINE: 2-56 X 0 . 25 , FLH,82 OEG , STL 93907 ORDER BY DESCR 
NUT , PLAIN , HEX : 2-56 X 0 . 188 , BRS CD PL 73743 12157-50 
( END ATTACHING PARTS ) 
CKT BOARD ASSY : ( SEE A3 , A4  REPL ) 
CLI P , SWITCH : FRONT , 7 . 5MM X 7 UNIT 80009 343-0495-07 
(ATTACHING PARTS ) 
EYELET , METALLIC: 0 . 059 00 X 0 . 156 L , BRS 07707 SE-25 
(END ATTACHING PARTS) 
PUSH BUTTON : S I L  GY ,A 80009 366-1161-55 
PUSH BUTTON : S I L  GY ,ALT 80009 366-1161-31 
PUSH BUTT(J-I : S I L  GY , CHOP 80009 366-1161-30 
PUSH BUTTON : S I L, GY , B  80009 366-1161-56 
PUSH BUTTON : CLEAR , 0 . 184 X 0 . 214 X 8 . 0  80009 366-1650-00 
CLIP , SWITCH: FRONT , 10MM X 3 UNIT 80009 343-0496-03 
(ATTACHING PARTS) 
EYELET, METALLIC: 0 . 059 OD X 0 . 156 L , BRS 07707 SE-25 
( END ATTACHI NG PARTS ) 
EXTENSION SHAFT: 1 . 585 L ,OFFSET , NYLON 80009 384-1354-00 
EXTENSION SHAFT : 0 . 95 INCH LONG 80009 384-1136-00 
CKT BOARD ASSY :MODE SWITCH( SEE AS REPL) 
(ATTACHING PARTS ) 
SCREW,MACHINE : 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
(END ATIACHING PARTS ) 
KIDE SWITCH BOARD INCLUDES : 
. SKT , PL-IN  ELEK: MICROCIRCUIT , 14 DIP 09922 DI LB14P-108T 
.CLI P , SWITCH : REAR, 10MM X 3 UNIT 80009 343-0497-03 
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Fig. & 
Index 
No. 

4-84 

-85 

-86 

-87 
-88 

-89 

-90 
-91 

-92 

-93 
-94 

-95 

-96 

-97 

-98 

-99 

-100 

-101 

-102 

-103 
-104 
-105 
-106 
-107 
-108 
-109 
-110 
-lll 

-112 

-113 
-114 

-115 

-116 
-117 

-118 

-119 
-120 

-121 

-122 
-123 

-124 

Tektronix 
Part No. 

351-0181-06 

213-0146-00 

426-1487-00 

211-0507-00 
210-0457-00 

131-0030-00 

211-0008-00 
210-0586-00 

131-0779-00 

211-0008-00 
210-0586-00 

337-2514-00 

21l-0007 -00 

131-0800-03 

213-0138-00 

----- -----

213-0119-00 

----- -----

213-0232-00 

204-0365-00 
200-0950-00 
136-0619-00 
214-2675-00 
136-0252-07 
351-0187-00 
386-1558-00 
----- -----
175-8353-00 

175-8352-00 

----- -----
175-8356-00 

175-8355-00 

----- -----
175-8350-00 

175-8351-00 

----- -----
175-8485-00 

175-8354-00 

----- -----
175-8357-00 

175-8358-00 

REV WI.Y 1989 

Serial/Assalbly No. 
Effective Dsca1t Q!:� 

4 

4 

1 

2 
2 

3 

3 
3 

3 

3 
3 

3 

9 

2 

4 

1 

12 

4 

8 

4 
8 
6 
6 

13 
6 
6 
1 
1 

AR 
1 

1 
1 

Replaceable Mechani cal Parts - 7904A 

Mfr. 
12345 Mare & Descri(!tion COOe Mfr. Part No. 

GUIDE ,SLIDE : PLUG-IN UN IT, LWR ,SFTY CNTRLD 80009 351-0181-06 
(ATTACHING PARTS) 
SCREW ,TPG ,TF: 6-20 X 0 .312 , TYPE B , PNH , STL 83385 ORDER BY DESCR 
(END ATTACHING PARTS) 
FRAME, PL- IN HSG:REAR 80009 426-1487-00 
(ATTACHING PARTS) 
SCREW,MACHINE:G-32 X 0 .312 , PNH, STL 83385 ORDER BY DESCR 
NUT , PL ,ASSEM WA:6-32 X 0 . 312 ,STL CD PL 78189 511-061800-00 
( END ATTACHING PARTS) 
CONTACT , ELEC: PLUG-IN GND ,CU BE HEAT TRTD 80009 131-0030-00 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
NUT , PL ,ASSEM WA:4-40 X 0 . 25 , STL CD PL 78189 211-041800-00 
(END ATTACHING PARTS) 
JACK,TIP :U/W 0 .08 00 TEST POINT 98291 0168010000208 
(ATTACHING PARTS) 
SCREW,MACHINE:4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
NUT, PL,ASSEM WA: 4-40 X 0 . 25 , STL CD PL 78189 211-041800-00 
( END ATTACHING PARTS) 
SHIELD, ELEC : I NTERFACE CIRCUIT BOARD 80009 337-2514-00 
(ATTACHING PARTS) 
SCREW, MACHINE:4-40 X 0 . 188 , PNH , STL 93907 ORDER BY DESCR 
(END ATTACHING PARTS) 
CONTACT , ELEC : PLUG-IN GND, BE Nl HT TR 80009 131-080Q-03 
(ATTACHING PARTS) 
SCREW,TPG,TF:4-24 X 0 . 188,TYPE B , PNH , STL TK0435 ORDER BY DESCR 
(END ATTACHING PARTS) 
CKT &WID ASSY :MAIN INTERFACE(SEE A6 REPL) 
(ATTACHING PARTS) 
SCREW,TPG , TF :4-24 X 0 . 375 , TYPE B , PNH , STL 83385 ORDER BY DESCR 
(END ATTACHING PARTS) 
MAIN INTERFACE BOARD INCLUDES : 
.CONN , RCPT:CKT BD(SEE J1 ,J2 ,J3 , J4 REPL) 
. (ATTACHII«J PARTS ) 
. SCREW,TPG,TF: 2-32 X 0 . 312 ,TYPE B , PNN , STL 01536 ORDER BY DESCR 
. ( END ATTPLHING PARTS) 
.CONNECTORS INCLUDES : 
. .  CONN BODY , RCPT : PLUG-IN  CIRCUIT BOARD 80009 204-0365-00 
. .  SHLO, ELEC CONN : PLUG-IN  CKT BD , PLASTIC 80009 200-0950-00 
. SOCKET, PIN TERM: U/W 0 . 026-0.029 DIA PINS 00779 1-331677-0 
.SPRit«l,CKT BD: 80009 214-2675-00 
. SOCKET, PIN CONN :W/0 DIMPLE 22526 7506Q-012 
. POST, CKT BD MTG :0 . 72 L X 0 . 25 OD, BRS 80009 351-0187-00 
. SPACER, CKT 60 :0 .335 H ,ACETAL 80009 386-1558-00 
CKT BD ASSY : HORIZ B FOLLOWER(SEE A9 REPL) 
.CABLE ASSY , RF:50 OHM COAX, l9 . 0  L, 6-3 80009 175-8353-00 
. (A6J4 TO A29J126} 
.CABLE ASSY , RF :50 OHM COAX, 19 . 0  L, 6-2 80009 175-8352-00 
. (A6J4 TO A29J220) 
CKT BD ASSY :TRIG B FOLLOWER( SEE A26 REPL} 
.CABLE ASSY , RF : 50 OHM COAX, 4 . 5  L , 6-3 80009 175-8356-00 
. (A6J4 TO A14J473) 
.CABLE ASSY , RF:50 OHM COAX, 4 . 5  L , 6-2 80009 175-8355-00 
. (A6J4 TO A14J472) 
CKT BD ASSY : HORIZ A FOLLOWER(SEE A10 REPL) 
.CABLE ASSY , RF :50 OHM COAX, l9 . 0  L , 6-0 80009 175-8350-00 
. (A6J3 TO A29J226) 
.CABLE ASSY, RF:SO OHM COAX, 19 . 0  L , 6-1 80009 175-8351-00 
. (A6J3 TO A29J320 )  
CKT BD ASSY :TRIG A FOLLOWER(SEE A25 REPL} 
.CABLE ASSY , RF :50 OHM COAX , 10 . 0  L , 6-0 80009 17 5-8485-00 
. (A6J3 TO A14J270) 
.CABLE ASSY , RF:50 OHM COAX, 10 . 0  L , 6-1 80009 175-8354-00 
. (A6J3 TO A14J271 )  
CKT BD ASSY :VERT CH FOLLOWER(SEE A8 REPL) 
.CABLE ASSY , RF : 50 OHM COAX , 7 . 0  L,6-0 80009 175-8357-00 
. (A6J2 TO A14J200 ) 
. CABLE ASSY , RF :50 OHM COAX, 7 .0 L ,6-l 80009 175-8358-00 
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Fig. & 
Index 
No. 

4-

-125 
-126 

-127 

-128 
-129 
-130 
-131 
-132 
-133 
-134 
-135 
-136 
-137 
-138 
-139 

-140 
-141 

-142 

-143 
-144 
-145 

-146 
-147 
-148 

-149 
-150 

9-16 

Tektrooi x  
Part No. 

175-8359-00 

175-8360-00 

----- -----
175-8357-00 

175-8358-00 

175-8359-00 

175-836Q-OO 

----- -----
136-0729-00 
136-0241-00 
136-0252-07 
361-0238-00 
211-0155-00 
136-0263-07 
----- -----
136-0252-07 
136-0514-00 
136-0269-02 
426-1352-00 

211-0259-00 
220-0797-00 

131-1968-00 
131-1968-01 
136-0263-07 
361-0238-00 
211-0155-00 

198-3762-00 
175-2855-00 

131-0707-00 
352-0162-00 
175-0827-00 

175-6194-00 

131-0707-00 
352-0163-00 
175-0828-00 

175-6196-00 

131-0707-00 
352-0163-04 
175-0828-00 

175-6197-00 

131-0707-00 
352-0163-08 
175-0828-00 

175-6198-00 

131-0707-00 
352-0163-07 
175-0828-00 

Serial/Assembly No. 
Effecti ve  Dscart: !2!::l 

1 
3 
4 
4 
3 
3 

40 
1 

15 
2 
1 
5 

20 
20 

3 
2 
7 
3 
3 

8 
2 

AR 

10 
2 

AR 

8 
2 

AR 

10 
2 

AR 

10 
2 

AR 

Mfr. 
12345 Hem! & Descri J:!!iat Cede Mfr. Part No. 

. (A6J2 TO A14J201 ) 

.CABLE ASSY , RF :50 OHM COAX , 9 . 0  L , 6-2 80009 175-8359-00 

. (A6J2 TO A16J502 ) 

.CABLE ASSY , RF :50 OHM COAX , 9 . 0  L , 6-3 80009 175-8360-00 

. (A6J2 TO A16J503) 
CKT BD ASSY : VERT CH FOLLOWER(SEE A? REPL) 
.CABLE ASSY , RF :50 OHM COAX , 7 . 0  L , 6-0 80009 175-8357-00 
. (A6J1 TO A14J400) 
.CABLE ASSY , RF :50 OHM COAX , 7 .0 L , 6-1 80009 175-8358-00 
. (A6J1 TO A14J401 ) 
.CABLE ASSY , RF:50 OHM COAX , 9 . 0  L , 6-2 80009 175-8359-00 
. (A6J1 TO A16J602) 
.CABLE ASSY , RF :50 OHM COAX , 9 . 0  L , 6-3 80009 175-8360-00 
. (A6J1 TO A16J603) 
CKT BOARD ASSY : LOGIC(SEE Al3 REPL) 
. SKT , PL-I N  ELEK:MICROCKT, 16 CONTACT 09922 DILB16P-108T 
.SKT , PL-IN ELEK:MICROCIRCUIT , 10  CONT , PCB MT 71785 133-99-12-064 
. SOCKET, PIN CONN :W/0 DIMPLE 22526 7506Q-012 
.SPACER, POST : 0 .433 L , 0 . 25 00 80009 361-0238-00 
. SCREW .EXT RLV:4-40 X 0.375 , PNH , SST, POZ 80009 211-0155-00 
.SOCKET, PIN TERM : U/W 0 . 025 SQ PIN 22526 ORDER BY DESCR 
CKT BOARD ASSY :TRIG SELECTOR(SEE A14 REPL) 
. SOCKET, PIN CONN :W/0 DIMPLE 22526 7506Q-012 
. SKT , PL-I N  ELEK:MICROCIRCUIT.8 DIP 09922 DILB8P-108 
.SKT , PL-I N  ELEK:MICROCIRCUIT , 14 DIP 09922 DILB14P-108T 
.FRAME.MICROCKT: 1 . 75 CM, STEPPED 80009 426-1352-00 
. (ATIACHI� PARTS ) 
. SCR ,ASSEM WSHR: 2-56 X 0.437 , PNH, STL, POZ 01536 4821-00021 
. NUT , CAPTIVE : 2-56 X 0 . 218 DIA, STL CD PL 46384 CKF2-256 
. ( END ATIACHING PARTS)  
.CONT SET . ELEC :MICROCKT , 1 . 75 CM, RUBBER 80009 131-1968-00 
.CONT SET , ELEC : MICROCKT , 1 . 75 CM , RUBBER 80009 131-1968-01 
.SOCKET, PIN TERM: U/W 0 . 025 SQ PIN 22526 ORDER BY DESCR 
.SPACER, POST : 0 . 433 L , 0 . 25 OD 80009 361-0238-00 
. SCREW, EXT RLV:4-40 X 0 .375 , PNH , SST, POZ 80009 211-0155-00 

WIRE KITS 

WIRE SET , ELEC : 80009 198-3762-00 
.CA ASSY , SP , ELEC : 4, 26 AWG, 11 . 0  L , RIBBON 80009 175-2855-00 
. (A5P310 TO A1P1910) 
. .  CONTACT ,ELEC : 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
. .  HLDR, TERM CONN : 4 WIRE, BLACK 80009 352-0162-00 
. .  CABLE , SP , ELEC :4 , 26 AWG, STRD, PVC JKT , RBN 08261 111-2699-954 
. .  ( 0 .938 FT) 
.CA ASSY , SP , ELEC : 5 , 26 AWG, 4 . 75 L ,RIBBON 80009 175-6194-00 
. .  (A15P2171 TO A6P79 ) 
. .  CONTACT , ELEC:22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
. .  HLDR, TERM CONN : 5  WIRE ,BLACK 80009 352-0163-00 
. .  CABLE , S P , ELEC : 5 , 26 AWG, STRD. PVC JKT , RBN 08261 111-2699-955 
. .  ( 0 . 417 FT) 
.CA ASSY , SP , ELEC : 5 , 26 AWG, 15 .75 L ,RIBBON 80009 175-6196-00 
. (A5P304 TO AMERA PINS AND GRAT LIGHTS) 
. .  CONTACT , ELEC :22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
. .  HLDR. TERM CONN : 5  WIRE , YELLOW 80009 352-0163-04 
. .  CABLE , SP , ELEC : 5 , 26 AWG, STRD. PVC JKT,RBN 08261 111-2699-955 
. .  ( 1 .355 FT )  
.CA ASSY , SP , ELEC : 5 ,26 AWG, 21 .0 L ,RIBBON 80009 175-6197-00 
. (A15P2118 TO ASP318) 
. .  CONTACT , ELEC :22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
. .  HLDR, TERM CONN : 5  WIRE ,GRAY 80009 352-0163-08 
. .  CABLE , SP , ELEC : 5 , 26 AWG,STRD, PVC JKT ,RBN 08261 111-2699-955 
. .  ( 1 . 771 FT) 
.CA ASSY , SP , ELEC: 5 ,26 AWG, 23 . 0  L , RIBBON 80009 175-6198-00 
. ( POWER SUPPLY P17 TO A1P1917) 
. .  CONTACT , ELEC : 22-26 AWG, BRS , CU BE GLD PL 22526 47439-000 
. .  HLDR, TERM CONN : 5  WIRE ,VIOLET 80009 352-0163-07 
. .  CABLE , SP, ELEC : 5 , 26 AWG, STRD, PVC JKT ,RBN 08261 111-2699-955 
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Repl aceable Mechanical Parts - 7904A 

Fig. & 
Index Tektronix Serial/Assembly No. Mfr. 
No. Part No. Effective llscont ru:x 12345 Hate & Descri J:!!ion Code Mfr. Part No. 

4- . .  ( 1 . 938 FT) 
175-6199-00 1 . CA ASSY , SP , ELEC : 7 , 26 AWG , 4 . 0  L , RI BBON 80009 175-6199-00 

. (A6P80 TO A16P680) 
131-0707-00 14 . .  CONTACT , ELEC : 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 

-151 352-0165-00 2 . .  HLDR, TERM CONN : ?  WIRE, BLACK 80009 352-0165-00 
-152 175-0830-00 AR . .  CABLE , SP, ELEC : 7 , 26 AWG, STRD, PVC JKT , RBN 08261 1 1 1-2699-972 

. .  ( 0 . 354 FT) 
175-6200-00 .CA ASSY, SP, ELEC : 7 , 26 AWG, 10 . 0  L , RIBBON 80009 175-6200-00 

. (A5P305 TO A2P2005) 
131-0707-00 14 . .  CONTACT , ELEC:22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
352-0165-05 2 . .  HLDR, TERM CONN : ?  WIRE,GREEN 80009 352-0165-05 
175-0830-00 AR . .  CABLE, SP, ELEC : 7 , 26 AWG, STRD, PVC JKT, RBN 08261 1 1 1-2699-972 

. .  ( 0 . 654 FT) 
175-6201 -00 1 .CA ASSY , SP , ELEC : 7 ,26 AWG , 21 . 0  L , RIBBON 80009 175-6201-00 

. (A6P87 TO READOUT BNC 'S)  
131-0707-00 7 . .  CONTACT , ELEC: 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
352-0165-07 1 . .  HLDR, TERM CONN : ?  WIRE, VIOLET 80009 352-0165-07 
175-0830-00 AR . .  CABLE , SP , ELEC: 7 , 26 AWG, STRD, PVC JKT , RBN 08261 1 1 1 -2699-972 

. .  ( 1 . 792 FT) 
1 75-6202-00 .CA ASS Y , SP , ELEC : 8 , 26 AWG , 5 . 5  L , RI BBON 80009 175-6202-00 

. (A5P306 TO A3 ,A4) 
131-0707-00 16 . .  CONTACT , ELEC : 22-26 AWG, BRS,CU BE GLD PL 22526 47439-000 
352-0162-00 2 . .  HLDR, TERM CONN: 4  WIRE, BLACK 80009 352-0162-00 

-153 352-0166-06 1 . .  HLDR, TERM CONN : 8  WIRE, BLUE 80009 352-0166-06 
-154 175-0831-00 AR . .  CABLE , S P , ELEC : 8 , 26 AWG, STRD, PVC INSUL, RBN 08261 1 1 1-2699-971 

. .  ( 0 . 5  FT) 
1 75-6203-00 .CA ASS Y , SP , ELEC : 8 , 26 AWG , 15 . 5  L , RI BBON 80009 175-6203-00 

. ( P<Jv/ER SUPPLY P83 TO A6P83 ) 
-155 131-1810-00 16 . .  CONTACT , ELEC:WIRE TO PIN , PH BRZ GOLD PL 00779 87124-1 
-156 204-0738-00 2 . .  CONN BODY , PLUG : 8  CONTACTS, SGL ROW, LKG CLI P  00779 1 -87175-7 

175-0831-00 AR . .  CABLE , SP, ELEC : 8 , 26 AWG, STRD, PVC INSUL , RBN 08261 111-2699-971 
. .  ( 1 . 313 FT) 

175-6204-00 .CA ASSY , SP, ELEC : 9 , 26 AWG, 10 . 0  L , RI BBON 80009 175-6204-00 
. (A6P85 TO A29P85) 

131-0707-00 18 . .  CONTACT, ELEC : 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
-157 352-0167-05 2 . .  HLDR, TERM CONN : 9  WIRE , GREEN 80009 352-0167-05 
-158 175-0832-00 AR . .  CABLE, SP , ELEC:9 , 26 AWG, STRD, PVC JKT ,RBN 08261 1 1 1-2699-956 

. .  ( 0 . 854 FT) 
175-6205-00 1 .CA ASSY , SP , ELEC : 10,26 AWG, 11 . 0  L ,RIBBON 80009 175-6205-00 

. (A6P65 TO A15P2165) 
131 -0707-00 20 . .  CONTACT , ELEC: 22-26 AWG, BRS,CU BE GLD PL 22526 47439-000 

-159 352-0168-05 2 . .  HLOR, TERM CONN : 10 WIRE, GREEN 80009 352-0168-05 
-160 175-0833-00 AR . .  CABLE , S P , ELEC: 10,26 AWG STRO , PVC JKT, RBN 08261 1 1 1-2699-970 

. .  (0 .938 FT) 
175-6207-00 .CA ASSY , SP , ELEC : l0, 26 AWG , 1 2 . 0  L, RIBBON 80009 175-6207-00 

. (A6P66 TO A27P2166) 
131-0707-00 20 . .  CONTACT, ELEC:22-26 AWG , BRS,CU BE GLD PL 22526 47439-000 
352-0168-06 2 . .  HLOR, TERM CONN : 10 WIRE, BLUE 80009 352-0168-06 
175-0833-00 AR . .  CABLE , SP , ELEC: 10,26 AWG STRD , PVC JKT, RBN 08261 1 1 1-2699-970 

( 1 . 021 FT) 
175-6208-00 .CA ASSY , SP, ELEC : 10 , 26 AWG , 14. 0  L ,RIBBON 80009 175-6208-00 

. (A6P67 TO A15P2167) 
131-0707-00 20 . .  CONTACT , ELEC : 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
352-0168-07 2 . .  HLDR, TERM CONN : 10 WIRE, VIOLET 80009 352-0168-07 
175-0833-00 AR . .  CABLE , S P , ELEC: 1 0 , 26 AWG STRO , PVC JKT, RBN 08261 1 1 1-2699-970 

. .  ( 1 . 188 FT) 
175-6206-00 . CA ASSY , SP , ELEC : 10,26 AWG , 1 1 . 5  L , RI BBON 80009 175-6206-00 

. (A6P89 TO A29P89 ) 
131-0707-00 20 . .  CONTACT , ELEC: 22-26 AWG , BRS ,CU BE GLD PL 22526 47439-000 
352-0168-09 2 . .  HLDR,TERM CONN : 10 WIRE,WHITE 80009 352-0168-09 
175-0833-00 AR . .  CABLE , SP , ELEC: 10,26 AWG STRO , PVC JKT, RBN 08261 1 1 1-2699-970 

. .  ( 1 . 02 1  FT) 
175-6209-00 .CA ASSY , SP , ELEC : 10 , 26 AWG, 18 . 0  L, RIBBON 80009 175-6209-00 

. (A6P3 TO A5P303 ) 
131-0707-00 20 . .  CONTACT , ELEC: 22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
352-0168-03 2 . .  HLDR, TERM CONN : 10 WIRE, ORANGE 80009 352-0168-03 
175-0833-00 AR . .  CABLE , S P , ELEC : 1 0 , 26 AWG STRD , PVC JKT , RBN 08261 1 1 1-2699-970 

. .  ( 1 . 521 FT) 
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Fig. & 
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4- 175-6210-00 1 .CA ASSY , SP, ELEC : 10, 26 AWG, 22.0  L, RIBBON 80009 175-6210-00 
. (A6P9 TO A5P309 ) 

131-0707-00 20 . .  CONTACT , ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47439-000 
352-0168-09 2 . .  HLDR,TERM CONN : 10 WIRE,WHITE 80009 352-0168-09 
175-0833-00 AR . .  CABLE , SP, ELEC: 10 ,26 AWG STRD, PVC JKT, RBN 08261 1 1 1-2699-970 

. .  ( 1 . 021 FT) 
175-6211-00 1 .CA ASSY , SP, ELEC : 10, 26 AWG , 15 .5  L, RIBBON 80009 175-6211-00 

. ( POWER SUPPLY P82 TO A6P82 ) 
131-1810-00 20 . .  CONTACT , ELEC:WIRE TO PIN , PH BRZ GOLD PL 00779 87124-1 

-161 204-0760-00 2 . .  CONN BODY, RCPT : 10 CONTACTS 00779 2-87175-1 
175-0855-00 AR . .  CABLE ,SP, ELEC : 10 ,22 AWG,STRD, PVC, RBN 08261 SS-1022( 1061 )OC 

. .  ( 1 .313 FT ) 
175-4400-00 1 .CA ASSY , SP , ELEC : 10,26 AWG , 20 .0  L ,RIBBOH 80009 175-4400-00 

. (A6P2 TO A5P302 ) 
131-0707-00 20 . .  CONTACT , ELEC:22-26 AWG,BRS,CU BE GLD PL 22526 47439-000 
352-0168-02 2 . .  HLDR, TERM CONN : 10 WIRE,REO 80009 352-0168-02 
175-0833-00 AR . .  CABLE ,SP ,ELEC : 10 , 26 AWG STRD, PVC JKT, RBN 08261 1 1 1-2699-970 

( 1 . 688 FT) 
175-3755-00 1 .CABLE ASSY , RF:50 OHM COAX , 17 .0  L 9-1 80009 175-3755-00 

. (A6J71 TO A5J301 ) 
175-4097-00 .CABLE ASSY , RF:50 OHM COAX , 12 .0  L ,9-0 80009 175-4097-00 

. (A6J90 TO REAOOUT BNC) 
175-6212-00 .CABLE ASSY , RF :50 OHM COAX , 18.0 L, 6-N 80009 175-6212-00 

. (A14J496 TO FRONT BNC ) 
175-6213-00 .CABLE ASSY , RF:50 OHM COAX, 15.0  L,9-2 80009 175-6213-00 

(A15J32 TO A21J78) 
175-6214-00 .CABLE ASSY , RF:50 OHM COAX, l5.0  l ,9-6 80009 175-6214-00 

. (A13J4406 TO A2J110 ) 
175-6215-00 1 .CABLE ASSY , RF :50 OHM COAX ,30.0 L,9-6 80009 175-6215-00 

. (A1J1917 TO READOUT BNC) 
175-6364-00 .CABLE ASSY , RF:50 OHM COAX, 3 . 5  L ,9-5 80009 175-6364-DO 

. (A5J392 TO FRONT BNC) 
195-7224-00 . LEAD, ELECTRICAL : 18 AWG, 14 .0  L , 5-4 80009 195-7224-00 

(SHIELD STUD TO LEFT RAIL ) 
-162 210-0202-00 2 . .  TERMINAL , LUG:0 . 146 IO, LOCKING, BRZ TIN PL 86928 A-373-158-2 

CABLE ASSE1-1BLIES 

179-2578-00 WIRING HARNESS:SIGNAL OUT 80009 179-2578-00 
175-7039-00 .CABLE ASSY , RF :50 OHM COAX, l9 . 75 L ,9-1  80009 175-7039-00 

. (TO A6J91 ) 
131-0621-00 . .  CONN, TERM: 22-26 AWG,BRS,CU BE GLD PL 22526 46231-000 
131-0792-00 . .  CONNECTOR,TERM: 18-20 AWG,CU BE GOLD PL 22526 46221 
210-0774-00 . .  EYELET , METALLIC:0 . 152 00 X 0 . 218 L ,BRS 80009 210-0774-00 
210-0775-00 . .  EYELET ,METALLIC :0. 126 00 X 0. 205 L ,BRS 80009 210-0775-00 
175-7038-00 .CABLE ASSY ,RF :50 OHM COAX , 19 .25 L ,9-2 80009 175-7038-00 

. (TO A6J92 ) 
131-0621-00 1 . .  CONN, TERM: 22-26 AWG, BRS ,CU BE GLD PL 22526 46231-000 
131-0792-00 1 . .  CONNECTOR, TERM: 18-20 AWG,CU BE GOLD PL 22526 46221 
210-0774-00 1 . .  EYELET,METALLIC:0. 152 00 X 0 . 218 L , BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET ,METALLIC:0. 126 00 X 0. 205 L ,BRS 80009 210-0775-00 
175-7036-00 1 .CABLE ASSY , RF :50 OHM COAX, 18 .5  L, 9-3 80009 175-7036-00 

. (TO A6J93 ) 
131-0621-00 1 . .  CONN,TERM:22-26 AWG,BRS ,CU BE GLD PL 22526 46231-000 
131-0792-00 1 . .  CONNECTOR, TERM: l8-20 AWG,CU BE GOLD PL 22526 46221 
210-0774-00 1 . .  EYELET ,METALLIC :0 . 152 00 X 0. 218 L ,BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET ,METALLIC :0 . 126 OD X 0. 205 L ,BRS 80009 210-0775-00 
175-7037-00 1 .CABLE ASSY , RF :50 OHM COAX, 17 .5  L, 9-4 80009 175-7037-00 

. (TO A6J99) 
131-0621-00 1 . .  CONN,TERM: 22-26 AWG,BRS,CU BE GLD Pl 22526 46231-000 
131-0792-00 1 . .  CONNECTOR, TERM: 18-20 AWG,CU BE GOLD PL 22526 46221 
210-0774-00 1 . .  EYELET ,METALLIC : 0. 152 OD X 0 . 218 L ,BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET ,METALLIC:0. 126 00 X 0 . 205 L ,BRS 80009 210-0775-00 

-163 352-0204-00 1 . HLDR ,TERM CONN:8 WIRE, BLACK 80009 352-0204-00 
. (TO A1P900 ) 

343-0549-00 5 . STRAP, TIEDDWN , E : 0.091 W X 4 .0  L ,ZYTEL 06383 PLTlM 
179-2579-00 1 WIRING HARNESS :AUXILIARY-Y 80009 179-2579-00 
175-7132-00 1 .CABLE ASSY ,RF :5D OHM COAX, 23 . 5  L, 9-2 80009 175-7132-00 
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4- (A15J92 TO A1J1992) 
210-0774-00 2 . .  EYELET .METALLIC :0 . 152 OD X 0. 218 L , BRS 80009 210-0774-00 
210-0775-00 2 . .  EYELET .METALLIC :0 . 126 OD X 0 . 205 L ,BRS 80009 210-0775-00 
175-8519-00 1 .CABLE ASSY , RF : 50 OHM COAX , 26 . 75 L , 9-4 80009 175-8519-00 

. (TO A15J99) 
131-0621-00 1 . .  CONN, TERM: 22-26 AWG, BRS ,CU BE GLD PL 22526 46231-000 
131-0792-00 1 . .  CONNECTOR, TERM : 18-20 AWG,CU BE GOLD PL 22526 46221 
21D-0774-00 1 . .  EYELET ,METALLIC :0 . 152 OD X 0. 218 L ,BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET ,METALLIC : 0 . 126 00 X 0 . 205 L ,BRS 80009 210-0775..00 
175-8520-00 1 .CABLE ASSY , RF :50 OHM COAX, 26 . 25 L , 9-6 80009 175-8520-00 

. (TO A15J96) 
131-0621-00 1 . .  CONN,TERM : 22-26 AWG, BRS ,CU BE GLD PL 22526 46231-000 
131-0792-00 1 . .  CONNECTc:R, TERM: 18-20 AWG , CU BE GOLD PL 22526 46221 
210-0774-00 1 . .  EYELET .METALLIC :0 . 152 OD X 0 . 218 L , BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET,METALLIC :0 . 126 OD X 0 . 205 L , BRS 80009 210-0775-00 
175-8521-00 1 .CABLE ASSY , RF:50 OHM COAX, 19 . 5  L , 9-8 80009 175-8521-QO 

. (A6J38 TO A15J38) 
210-0774-00 2 . .  EYELET,METALLIC :0 . 152 00 X 0. 218 L .BRS 80009 210-0774-00 
210-0775-00 2 . .  EYELET ,METALLIC : 0 . 126 OD X 0 . 205 L , BRS 80009 210-0775-00 
175-8522-00 1 .CABLE ASSY , RF : 50 OHM COAX, 12 .0  L,9-8 80009 175-8522-00 

. (A6J78 TO A15J38) 
131-0621-00 1 . .  CONN, TERM : 22-26 AWG , BRS ,CU BE GLD PL 22526 46231-000 
131-0792-00 1 . .  CONNECTOR,TERM: 18-20 AWG,CU BE GOLD PL 22526 46221 
210-0774-00 1 . .  EYELET,METALLIC : 0 . 152 00 X 0 . 218 L , BRS 80009 210-0774-00 
210-0775-00 1 . .  EYELET.METALLIC :0 . 126 OD X 0 .205 L , BRS 80009 210-0775-00 
175-8523-00 1 .CABLE ASSY , RF : SO OHM COAX, 13 . 0  L,9-N 80009 175-8523-00 

. (A15J39 TO A6J39) 
175-1255-00 AA . .  CABLE , RF:50 OHM COAX,I.tiiTE VINYL JKT 80009 175-1255..00 

. .  ( 1 . 083 FT) 
210-0774-00 2 . .  EYELET,METALLIC:0 . 152 OD X 0 . 218 L , BRS 80009 210-0774-00 
210-0775-00 2 . .  EYELET .METALLIC:0. 126 OD X 0 . 205 L , BRS 80009 210-0775-00 

-164 352-0202-00 1 .HLDR ,TERM CONN : 6  WIRE . BLACK 80009 352-0202-QO 
. (TO A29P90) 

343-0549-00 9 .STRAP ,TIEDOWN . E : 0.091 W X 4 . 0  L , ZYTEL 06383 PLTlM 
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Replaceable Mechani cal Parts - 7904A 

Fig. & 
Index 
No. 

5-

-1 

-2 

-3 
-4 

-5 
-6 
-7 
-8 

-9 

-10 

-11 
-12 

-13 

-14 
-15 
-16 

-17 

-18 
-19 
-20 

-21 
-22 

-23 
-24 
-25 

-26 

-27 
-28 
-29 

-30 
-31 

-32 

-33 
-34 
-35 
-36 
-37 
-38 

-39 
-40 
-41 

-42 
-43 

9-20 

Tektronix 
Part No .  

620-0283-01 
620-0283-02 

211-0578-00 

200-1262-02 

211-0503-00 
2 1 1-0504-00 

255-0334-00 
348-0233-00 
351-0279-00 
200-1906-00 

2 1 1-0503-00 

200-1263-01 

211-0503-00 
211-0507-00 

----- -----

210-0406-00 
2 1 0-1178-00 
2 1 1-0101-00 

----- -----

2 10-0406-00 
210-1178-00 
211-0101-00 

342-0202-00 
----- -----

210-0406-00 
210-1178-00 
211-0038-00 

----- -----

210-0406-00 
210-1178-00 
21 1-0101-00 

342-0311-00 
----- -----

211-0008-00 

131-0608-00 
214-0579-00 
136-0252-07 
136-0727-00 
131-0993-00 
----- - ----

211-0097-00 
210-0551-00 
210-1178-00 

348-0023-00 
441- 1490-00 

Serial /Asselbly No. 
Effa:tive Dscont 

8010100 B019999 
B020000 

Q!::r: 
1 
1 

4 

4 
2 

AR 
1 
2 
1 

5 

1 
2 

2 

2 
2 
2 

2 

2 
2 
2 

5 
1 

1 
1 
1 

1 
1 

5 

51 
6 

24 
5 
1 
1 

1 
1 
1 

1 
1 

Mfr. 
12345 Heme & Descri l!!im Code Mfr .  Part No. 

POWER SUPPLY : LOW VOLTAGE 80009 620-0283-01 
POWER SUPPLY : 80009 620-0283-02 
(ATTACHING PARTS ) 
SCREW,MACHINE : 6-32 X 0 . 438 , PNH , STL 93907 ORDER BY DESCR 
( END ATTACHING PARTS ) 
POWER SUPPLY I NCLUDES : 
.COVER, PWR  SPLY: LEFT S I DE 80009 200-1262-Q2 
. (ATTPCHit«l PARTS ) 
. SCREW,MACHINE : 6-32 X 0 . 188 , PNH , STL 93907 ORDER BY DESCR 
.SCREW,MACHINE:6-32 X 0 . 250 , PNH , STL TKD435 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. PLASTIC CHANNEL : 1 2 . 75 X 0 . 1 75 X 0 . 155, NYLON 1 1897 122-37-2500 
.GROMMET , PLASTIC :GRAY , OBLONG 0 . 847 X 0 . 347 80009 348-0233-00 
.GUIDE, SHOE : 5 . 18 X 0 . 375, NYLON 80009 351-0279-00 
.COVER, PWR  SPLY: BOTTOM & FRONT 80009 200-1906-00 
. (ATTPCHI NG  PARTS ) 
.SCREW,MACHINE : 6-32 X 0 . 188 , PNH, STL 93907 ORDER BY DESCR 
. ( END ATTACHI NG PARTS ) 
.COVER, PWR SPLY: RIGHT SIDE 80009 200-1263-01 
. (ATTPCHING PARTS ) 
.SCREW,MACHINE : 6-32 X 0 . 188 , PNH , STL 93907 ORDER BY DESCR 
. SCREW,MACHINE: 6-32 X 0 . 3 1 2 , PNH , STL 83385 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. TRANSISTOR : (SEE Q28 , Q74 REPL) 
. (ATTPCHI NG  PARTS) 
. NUT , PLAIN , HEX : 4-40 X 0 . 188 , BRS CD PL 73743 12161-50 
.WASHER , SHLDR : 13103 7721-7PPS 
.SCREW , MACHINE:4-40 X 0 . 25 , FLH. 100 DEG, STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. TRANSI STOR : ( SEE Q58 , Q94 REPL) 
. (ATTACHING PARTS ) 
. NUT , PLAIN , HEX : 4-40 X 0 . 188 , BRS CD PL 73743 12161-50 
.WASHER, SHLDR : 13103 7721-7PPS 
. SCREW , MACHINE :4-40 X 0 . 25 , FLH , 100 DEG , STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. INSULATOR, PLATE : TRANSI STOR, MICA 91500 10-21-023-106 
.TRANSISTOR : ( SEE Q12 REPL) 
. (ATTPLHING PARTS) 
. NUT , PLA I N , HEX:4-40 X 0 . 188 , BRS CD PL 73743 1 2161-50 
.WASHER , SHLDR : 13103 7721-7PPS 
. SCREW , MACHINE:4-40 X 0 .312 , FLH , 100 DEG , STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS) 
. TRANSISTOR : ( SEE Q126 REPL) 
. (ATTACHING PARTS ) 
. NUT , PLAIN, HEX : 4-40 X 0 . 188 , BRS CD PL 73743 12161-50 
.WASHER , SHLDR : 13103 7721-7PPS 
. SCREW , MACHINE:4-40 X 0 . 25 , FLH , 100 DEG, STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. INSULATOR, PLATE : TRANSI STOR, MICA 01295 64-21-023-212 
. CKT BOARD ASSY : LV REGULATOR(SEE A22 REPL) 
. (ATTPCHI NG  PARTS) 
. SCREW,MACHINE :4-40 X 0 . 2 5 , PNH,STL 93907 ORDER BY OESCR 
. ( END ATTACHI NG PARTS ) 
.CKT BOARD ASSY INCLUDES : 
. .  TERMINAL, PI N : 0 . 365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
. .  TERM, TEST POINT : BRS CD PL 80009 214-0579-00 
. .  SOCKET , PI N  CONN : W/0 DIMPLE 22526 7506Q-012 
. .  SKT, PL- IN ELEK:MICROCKT , 8  CONTACT 09922 DI LBBP-108 
. .  BUS ,CONDUCTOR: SHUNT ASSEMBLY , BLACK 22526 65474-005 
. .  TRANSISTOR : ( SEE Q148 REPL) 
. .  (ATTACHING PARTS ) 
. .  SCREW,MACHINE: 4-40 X 0 .312 , PNH , STL 93907 ORDER BY OESCR 
. .  NUT , PLAIN , HEX: 4-40 X 0 . 25 , ST CD PL TKD435 ORDER BY DESCR 
. .  WASHER , SHLDR : 13103 7721-?PPS 
. .  ( END ATTACHING PARTS ) 
. PLUG , HOLE: U/W0 . 14 DIA HOLE ,WHT PLSTC 02768 207090201000101 
.CHASSIS , SCOPE :CIRCUIT BOARD 80009 441-1490-00 
. (ATTACHI NG  PARTS) 

REV MAY 1989 



Fig. & 
Index 
No. 

5-44 
-45 

-46 

-47 

-48 

-49 
-50 

-51 
-52 
-53 
-54 

-55 
-56 
-57 

-58 
-59 

-60 
-61 

-62 
-63 
-64 
-65 

-66 
-67 

-68 
-69 
-70 
-71 

-72 

-73 
-74 

-75 

-76 

-77 
-78 
-79 
-80 

-81 

-82 
-83 
-84 

-85 
-86 

-87 

Tektronix 
Part No. 

2 1 1-0008-00 
211-0507-00 

----- -----

212-0518-00 

---- - -----

211-0008-00 
211-0504-00 

136-0252-07 
136-0729-00 
136-0263-07 
----- -----

210-0410-00 
210-0056-00 
210-1003-00 

386-1559-00 
----- -----

211-0012-00 
210-0586-00 

342-0567-00 
214-2731-00 
136-0254-01 
----- -----

212-0518-00 
212-0651-00 
210-3057-00 

342-0419-00 
407-211 1-00 
342-0452-00 
----- -----

211-0008-00 

348-0023-00 
441-1423-00 

211-0097-00 

337-1490-02 

211-0558-00 
210-0055-00 
211-0040-00 
210-0054-00 

----- -----

211-0503-00 
220-0623-00 
211-0008-00 

131-0591-00 
214-1914-00 

21 1-0012-00 
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Serial/klsmbly No. 
Effect h e  Dscant Ot:r: 

2 
3 

2 

1 

3 
1 

6 
1 
6 
4 

4 
4 
4 

2 
1 

2 
2 

1 
1 

B010100 B031832 2 
2 

4 
4 
4 

2 
1 

8010100 B021199 1 
1 

4 

1 
1 

2 

1 
1 
4 

6 
1 

B010100 B042049 

Replaceable Mechanical Parts - 7904A 

Mfr. 
12345 Nate & Descrietim COOe Mfr. Part No. 

. SCREW, MACHINE:4-40 X 0 . 25 , PNH , STL 93907 ORDER BY DESCR 
. SCREW,MACHINE: 6-32 X 0.312, PNH , STL 83385 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
.CAPACI TOR: ( SEE C154 REPL) 
. (ATTACHING PARTS) 
. SCREW,MACHINE: 10-32 X 0 . 312 , PNH, STL 93907 ORDER BY DESCR 
. ( END ATTACHI NG PARTS ) 
. CKT BOARD ASSY: CONTROL RECT(SEE A12 REPL) 
. (ATTACHI NG  PARTS) 
. SCREW , MACHINE: 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
. SCREW, MACHINE : 6-32 X 0 . 250 , PNH , STL TK0435 ORDER BY DESCR 
. ( END ATTACHING PARTS) 
.CKT BOARD ASSY I NCLUDES : 
. .  SOCKET , PI N  CONN :W/0 DIMPLE 22526 75060-012 
. .  SKT , PL-IN ELEK:MICROCKT , 16 CONTACT 09922 D ILB16P-108T 
. .  SOCKET, PI N  TERM : U/W 0 . 025 SQ PIN 22526 ORDER BY DESCR 
. .  SEMINCOND DEVICE : (SEE CR140, CR141 , CR142 
. .  AND CR143 REPL) 
. .  (ATTACHING PARTS) 
. .  NUT , PLA I N , HEX: l0-32 X 0 . 312 , BRS CD PL 73743 2X-2003-402 
. .  WASHER, LOCK:#lO SPL I T , 0 . 047 THK , S I  BRZ 86928 ORDER BY DESCR 
. .  WASHER, FLAT : 0 . 2  ID X 0 . 438 OD X 0 . 036 BRS 86928 5714-50-32N 
. .  ( END ATTACHI NG  PARTS ) 
. .  SPACER , CKT BD: 0 . 47 H, ACETAL 80009 386-1559-QO 
. .  SEMICOND DEVIC E : (SEE CR15l REPL) 
. .  (ATTACHING PARTS ) 
. .  SCREW, MACHINE: 4-40 X 0 . 375 , PNH,STL 93907 ORDER BY DESCR 
. .  NUT , PL , ASSEM WA: 4-40 X 0 .2 5 , STL CO PL 78189 211-0418()()-00 
. .  ( END ATTACHI NG  PARTS) 
. .  INSULATOR , PLATE : TRANS ISTOR, S I L ICONE RUBBER 18565 60-11-4511-167 
. .  HEAT S I NK, DIODE : T0-3 , AL 80009 214-2731-00 
. .  SOCKET , PI N  TERM : U!W 0 . 031 TO 0 . 04 DIA PIN 00779 1-331892-8 
.CAPACITOR: ( SEE Cl6,Cl7 REPL) 
. (ATTACHING PARTS ) 
. SCREW,MACHINE: 10-32 X 0 . 3 1 2 , PNH , STL 93907 ORDER BY DESCR 
. SCREW,MACH I N E : 1D-32 X 0.312 L , PNH, NYLON TK1281 011032P031 
.WASHER , FLAT : 0 . 17 ID X 0 . 35 00 X 0 . 03 , NYL 85480 LWNY-012NA-M 
. ( END ATTACHING PARTS) 
. INSULATOR, CAP: TK1316 ORDER BY DESCR 
. BRACKET , CAP .  :ALLtliNUM 80009 407-211 1 -00 
. INSULATOR , FI LM:CIRCUIT BOARD, POLYIMIDE TK1316 ORDER BY DESCR 
. TRANSFORMER: ( SEE T110 REPL) 
. (ATTACHI NG  PARTS) 
. SCREW,MACHINE:4-40 X 0.25, PNH, STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. PLUG , HOLE: U/WO. l4 DIA HOLE ,WHT PLSTC 02768 207090201000101 
.CHASSI S , SCOPE:TRANSFORMER 80009 441-1423-00 
. (ATTACHING PARTS ) 
. SCREW,MACHINE :4-40 X 0 . 312 , PNH, STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
. SH I ELD , ELEC : LINE INVERTER , CKT BD BOTTOM 80009 337- 1490-02 
. (ATTACHING PARTS) 
. SCREW,MACHINE : 6-32 X 0 . 25 , BDGH , NYL 26365 ORDER BY DESCR 
.WASHER. LOCK: #6 SPLIT , 0 . 031 THK, STL 81350 ORDER BY DESCR 
.SCREW, MACHINE:4-40 X 0 . 25 , BOGH , NYL 26365 ORDER BY DESCR 
.WASHER, LOCK:#4 SPLI T , 0 . 025 THK STL 78189 ORDER BY DESCR 
. ( END ATTACHI NG PARTS ) 
.CKT BOARD ASSY : I NVERTER(SEE A23 REPL) 
. (ATTACHING PARTS) 
. SCREW,MACHINE : 6-32 X 0 . 188 , PNH, STL 93907 ORDER BY DESCR 
. NUT BLOCK: 6-32 X 0 . 375 X 0 . 5  X 0 . 448 TK1465 ORDER BY DESCR 
. SCREW , MACH INE:4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
.CKT BOARD ASSY I NCLUDES : 
. .  TERMINAL, PI N : 0 . 835 L X  0 . 025 SQ PH BRZ 22526 47332 
. .  HEAT S I NK, DIOOE : (2) 0 . 15 DIA HOLES . AL 98978 PB1-2CB 
. .  (ATTACHING PARTS ) 
. .  SCREW, MACHINE: 4-40 X 0.375, PNH, STL 93907 ORDER BY DESCR 
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Tektronix 
Part No. 

211-0014-00 
210-0006-00 
210-0406-00 

361-0414-00 
346-0032-00 
348-0005-00 
129-0323-00 

211-0097-00 

385-0016-00 

211-0507-00 

134-0158-00 
337-2533-00 

211-0101-00 
211-0504-00 

344-0118-00 

210-0586-00 
211-0008-00 

----- -----

211-0034-00 
210-0053-00 
210-1008-00 
342-0421-00 

342-0420-00 
342-0202-00 
386-2634-00 

211-0019-00 

441-1420-00 

213-0041-00 

342-0193-00 
342-0103-00 

210-0457-00 
211-0512-00 

214-1625-00 
198-3829-00 
198-3829-01 
352-0161-09 

352-0162-04 

352-0163-08 

352-0164-02 

352-0165-00 

352-0200-00 

210-0204-00 
210-0202-00 
131-0707-00 

Serial/Assembly No. 
Effecti-..e Dscont 

8042050 
8042050 

6010100 B021129 
6021130 

Ot:r: 
1 
1 
1 

1 

1 

4 
1 

4 
2 

2 

2 
2 

2 

2 
2 
2 
2 

2 
2 
1 

2 

1 

2 

1 
1 

2 

2 

2 

2 

2 

1 
2 

47 

Mfr. 
12345 Name & Oescrietion Code Mfr. Part No. 

. .  SCREW, MACHINE: 4-40 X 0 . 5 , PNH , STL 93907 ORDER BY DESCR 

. .  WASHER, LOCK:#6 INTL , 0 .018 THl<.STL 77900 1206-00-00-0541C 

. .  NUT , PLAI N ,HEX :4-40 X 0 . 188 , BRS CD PL 73743 12161-50 

. .  ( END ATTACHING PARTS ) 

. .  SPACER, DIODE : 0 . 238 X 0 . 64 X 0 . 425 . NYLON 80009 361-0414-00 

. .  STRAP , RETAINING : 0 . 075 DIA X 4 . 0  L , MLD RBR 98159 2829-75-4 

. .  GROMMET .RUBBER: BLACK, ROUND , 0 . 375 ID  70485 230X-36017 

. .  SPACER , POST : 1 . 0  L.4-40 EA END,Al , 0 . 25 HEX 80009 129-0323-00 

. .  (ATTACHING PARTS) 

. .  SCREW, MACHINE:4-40 X 0 . 312 , PNH ,STL 93907 ORDER BY DESCR 

. .  ( END ATTACHING PARTS) 

. .  SPACER , POST : 1 . 0  L W/6-32 THO THRU, NYLON 80009 385-0016-00 

. . (ATTACHING PARTS) 

. .  SCREW,MACHINE:6-32 X 0 .312 , PNH ,STL 83385 ORDER BY DESCR 

. .  ( END ATTACHING PARTS ) 

. .  BUTTON , PLUG :0 . 187 DIA , NYLON 02768 207-080501-00 

. SHIELD , ELEC : LINE INVERT , TOP 80009 337-2533-00 

. (ATTACHING PARTS ) 

. SCREW,MACHINE:4-40 X 0 .25 , FLH , 100 DEG,STL 93907 ORDER BY DESCR 

. SCREW,MACHINE :6-32 X 0 .250, PNH , STL TK0435 ORDER BY DESCR 

. ( END ATTACHING PARTS) 

. RTNR,CAPACITOR : 1 . 0  DIA,STEEL 80033 E50008 -044 

. (ATTACHING PARTS ) 

. NUT , PL , ASSEM WA:4-40 X 0 . 25,STL CD PL 78189 211-041800-00 

. SCREW,MACHINE :4-40 X 0 . 25, PNH,STL 93907 ORDER BY DESCR 

. ( END ATTACHING PARTS ) 

.TRANSISTOR: (SEE Q34, Q40 REPL) 

. (ATTACHI NG  PARTS ) 

. SCREW,MACHINE :2-56 X 0 . 5 , PNH, STL 06950 ORDER BY DESCR 

.WASHER , LOCK:#2 SPLI T , 0 . 02 THK STL 78189 ORDER BY DESCR 

.WASHER , FLAT : 0 .09 ID X 0 . 188 OD X 0 .02, BRS 12327 ORDER BY DESCR 

. I NSULATOR , BSHG : 0 . 089 ID X 0 .24 00 0 . 23 NYL 80009 342-0421-00 

. ( END ATTACHING PARTS) 

. I NSULATOR, PLATE :TRANSISTOR , PORCELAIN 80009 342-0420-00 

. I NSULATOR, PLATE : TRANSISTOR ,MICA 91500 10-21-023-106 

. PL ,CI{)KE MTG : 80009 386-2634-00 

. (ATTACHING PARTS ) 

. SCREW, MACHINE:6-32 X 1 . 5 , FLH, 100 DEG , STL TK0433 ORDER BY DESCR 

. ( END ATTACHING PARTS)  

.CHASSIS , SCOPE: LINE INVERT 80009 441-1420-00 

. (ATTACHI NG  PARTS ) 

. SCREW,TPG,TC : 6-32 X 0 .375, TYPE T ,TRH , STL 93907 ORDER BY DESCR 

. ( END ATTACHING PARTS) 

. I NSULATOR, FI LM: POWER SUPPLY , POLYIMIDE 80009 342-0193-00 

. ! NSULATOR. BLOCK: HEAT-SINK SHIELD, NYLON 80009 342-0103-00 

. (ATTACHI NG  PARTS) 

. NUT , PL , ASSEM WA:6-32 X 0 .312 , STL CD PL 78189 511-061800-00 

. SCREW, MACHINE:6-32 X 0 . 5 , FLH, 100 DEG , STL TK0435 ORDER BY DESCR 

. ( END ATTACHING PARTS) 

. SPRING , FLAT : 2 . 0  X 0 .438, CU BE 80009 214-1625-00 

.WIRE SET , ELEC : 80009 198-3829-00 

. WIRE SET , ELEC : 80009 198-3829-01 

. .  HLDR,TERM CONN :3  WIRE,WHITE 80009 352-0161-09 
-. .  (A22P99 TO S99) 
. .  HLDR.TERM CONN : 4  WIRE .YELLOW 80009 352-0162-04 
. .  (A22P54 TO A12P54) 
. .  HLDR, TERM CONN : 5  WIRE ,GRAY 80009 352-0163-08 
. .  (A22P48 TO A12P48) 
. .  HLDR ,TERM CONN :6  WIRE,RED 80009 352-0164-02 
. .  (A22P52 TO A12P52) 
. .  HLDR, TERM CONN : ?  WIRE ,BLACK 80009 352-0165-DO 
. .  (A22P50 TO A12P50) 
. .  HLDR , TERM CONN :4  WIRE, BLACK 80009 352-0200-00 
. .  (A22P50 TO A12P50) 
. .  TERMINAL , LUG : 0 . 142 ID , LOCKING , BRZ TINNED 86928 A373-175 
. .  TERMINAL , LUG : 0 . 146 ID , LOCKING , BRZ TIN PL 86928 A-373-158-2 
. .  CONTACT, ELEC :22-26 AWG, BRS ,CU BE GLD PL 22526 47439-000 
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Fig. & 
Index 
No. 

5-129 

-130 
-131 
-132 
-133 
-134 
-135 
-136 
-137 
-138 
-139 

-140 
-141 

-142 

-143 

-144 

-145 

-146 

-147 
-148 

-149 
-150 
-151 
-152 

-153 
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-155 

-156 

-157 

-158 
-159 
-160 

-161 
-162 
-163 

-164 
-165 

-166 

-167 
-168 

Tektronix 
Part No.  

131-0622-00 
131-0792-00 
131-2065-00 
210-0307-00 
175-0826-00 
175-0827-00 
175-0860-00 
175-0859-00 
175-0858-00 
175-1091-00 
334-3379-01 
----- -----

210-0586-00 
211-0097-00 

210-0204-00 

210-0407-00 
210-0457-00 

210-0202-00 

210-0407-00 

----- -----

210-0586-00 
211-0097-00 

200-2264-00 
204-0832-00 
210-1039-00 
----- -----

210-0586-00 
211-0014-00 

214-2932-00 
214-2932-01 
334-1377-00 

211-0008-00 

----- -----

253-0160-00 
----- -----
136-0252-07 
136-0252-07 
136-0751-00 
136-0729-00 
136-0728-00 
136-0235-00 
131-0608-00 
131-0993-00 
343-0006-00 
344-0133-00 

211-0198-00 
211-0007-00 
210-0586-00 
210-0863-00 

REV MAY 1989 

Serial/Assmbly No. 
Effective Dscoot !2!::t 

8 
8 
4 
2 

AR 
AR 
AR 
AR 
AR 
AR 

1 
1 

2 
2 

8042080 

2 

2 
2 

1 
1 
1 
1 

8010100 8042079 2 
2 

8010100 8041939 1 
8041940 1 

1 

1 

AR 
1 

8010100 B029999 45 
8030000 6 
8030000 1 
8010100 8029999 14 
8010100 8029999 3 
8010100 8029999 1 

40 
8030000 3 

2 
4 

2 
2 
2 
2 

Repl aceable Mechanical Parts - 7904A 

Mfr. 
12345 Mane & Descri �ion Code Mfr. Part No .  

. .  CONTACT , ELEC : 28-32 AWG, BRS & CU BE GLD PL 22526 46241-000 
. .  CONNECTOR, TERM: 18-20 AWG, CU BE GOLD PL 22526 46221 
. .  TERM,QIK DISC. : 18-22 AWG, BRASS TIN PLATED 00779 2-520181-2 
. .  TERMINAL, LUG:#8 ,RING , SOLDERLESS,CU TIN PL 09922 BA14E-8M 
. .  CA8LE , SP , ELEC : 3 , 26 AWG, STRD, PVC JKT, RBN 80009 175-0826-QO 
. .  CA8LE . SP , ELEC : 4 , 26 AWG, STRD, PVC JKT, RBN 08261 1 1 1-2699-954 
. .  CA8LE , S P , ELEC :5 ,22 AWG, STRD, PVC JKT ,RBN TK0846 05CF22M7-BBT 
. .  CA8LE, SP, ELEC : 6 , 22 AWG, STRD, PVC JKT ,RBN TKD846 06CF22M7 -BBT 
. .  CA8LE , S P , ELEC: 7 , 22 AWG, STRD, PVC INSUL , RBN TK0846 07CF22M7-BBT 
. .  CA8LE , SP , ELEC:4 , 18 AWG, STRD BRAIDED SHLD 80009 175-1091-00 
.MARKER, I DENT :J.IARKED GRaJND SYMBOL 80009 334-3379-Q1 
. SWITCH , SLIDE: (SEE S99 REPL) 
. (ATTACH!� PARTS ) 
. NUT , PL , ASSEM WA:4-40 X 0 . 25 ,STL CD PL 78189 211-041800-00 
.SCREW,MACHINE :4-40 X 0 .312 , PNH, STL 93907 ORDER BY DESCR 
. ( END AITACHING PARTS) 
.TERMINAL , LUG:0 . 142 ID , LOCKI NG , BRZ TINNED 86928 A373-175 
. (ATT.ACHI NG  PARTS) 
.NUT, PLAIN, HEX:6-32 X 0 .25 ,BRS CD PL 73743 3038-402 
. NUT , PL ,ASSEM WA:6-32 X 0 . 312 ,STL CD PL 78189 511-061800-00 
. ( END ATTACHING PARTS) 
. TERMINAL , LUG : 0. 146 I D , LOCKI NG , BRZ TIN PL 86928 A-373-158-2 
. (ATTACHING PARTS) 
.NUT , PLAIN,HEX:6-32 X 0.25,BRS CD PL 73743 3038-402 
. ( END ATTACHING PARTS ) 
. SWITCH, SLIDE : (SEE S12 REPL) 
. (AITACHI �  PARTS) 
.NUT , PL ,ASSEM WA:4-40 X 0 . 25,STL CD PL 78189 211-041800-00 
. SCREW,MACHINE:4-40 X 0 . 312 , PNH , STL 93907 ORDER BY DESCR 
. ( END ATTACHING PARTS ) 
.CAP, FUSEHDLDER:3AG FUSES S3629 FEK 031 1666 
.BOOY , FUSEHOLDER:3AG & 5 X 20MM FUSES TK0861 031 1673 
.WASHER, LOCK: 0 . 521 ID , INT , 0 .025 THK, SST 24931 ORDER BY DESCR 
. FILTER , RFI : ( SEE FL10 REPL) 
. (AITACHI �  PARTS) 
.NUT , PL , ASSEM WA:4-40 X 0 . 25 ,STL CD PL 78189 211-041800-00 
.SCREW,MACHINE :4-40 X 0 . 5 , PNH.STL 93907 ORDER BY DESCR 
. ( END AITACHING PARTS) 
. HEAT SINK, ELEC : POWER SUPPLY .AL 80009 214-2932-00 
.HEAT SINK, ELEC : POWER SUPPLY ,ALUMINUM 80009 214-2932-01 
.MARKER, IDENT :MKD IDENTIFICATION NO. 80009 334-1377-00 
. (OPTION 03 ONLY) 
CKT BOARD ASSY :REAOOUT PROTECTION #1 
(SEE Al5 ,A27 REPL) 
(ATTACHING PARTS ) 
SCREW,MACHINE:4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
(END ATTACHING PARTS ) 
READOUT PROT ASSY INCLUDES: 
. CKT BOARD ASSY : READOUT PROTECTION # 1 
. ( SEE A2.7 REPL) 
. .  TAPE, PRESS SENS : POLY SPONGE , 0 , 25 X 0.062 04963 4116 TYPE A 
.CKT BOARD ASSY : READOUT(SEE Al5 REPL) 
. .  SOCKET , PIN  CONN:W/0 DIMPLE 22526 7506Q-012 
. .  SOCKET , PIN CONN :W/0 DIMPLE 22526 7506D-012 
. .  SKT , PL- IN ELEK:MICROCKT, 24 PIN 09922 D ILB24P108 
. .  SKT ,PL-IN ELEK :MICROCKT , 16 CONTACT 09922 DILB16P-108T 
. .  SKT , PL-IN ELEK:MICROCKT , 14 CONTACT 09922 DILB14P-108 
. .  SKT , PL- IN ELEK:TRANSISTOR, 6  CONTACT 71785 133-96-12-062 
. . TERMINAL, PIN :0 .365 L X  0 . 025 BRZ GLD PL 22526 48283-036 
. .  BUS ,CONDUCTOR:SHUNT ASSEMBLY , BLACK 22526 65474-005 
CLAMP, LOOP: 0 . 5  ID , PLASTIC 06915 ORDER BY DESCR 
CLIP , SPR TNSN : CKT BOARD MT ,WHITE 80009 344-0133-00 
(ATTACHING PARTS ) 
SCREW,MACHINE :4-40 X 0 .438 , PNH , STL TK0435 ORDER BY DESCR 
SCREW,MACHINE : 4-40 X 0 . 188 , PNH, STL 93907 ORDER BY DESCR 
NUT , PL,ASSEM WA:4-40 X 0 . 25, STL CD PL 78189 211-041800-00 
WSHR, LOOP CLAMP : 0 . 091 ID U/W 0 . 5  W CLP, STL 95987 C191 
(END ATTACHING PARTS) 
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Tektronix 
Part No. 

131-0771-00 

220-0551-00 
210-0012-00 

131-0955-00 
131-1315-01 
441-1377-00 
333-2321-00 

211-0507-00 

----- -----

211-0292-00 
2 1 1-0008-00 
211-0260-00 

214-2543-00 

211-0259-00 

131-2033-00 

2 10-0629-00 

131-2032-00 
426-1351-00 
131-1967-01 
131-2022-00 

210-0629-00 

131-2020-00 
136-0252-00 
388-5349-01 

210-0702-00 

214-0668-00 

441-1378-01 

2 1 1-0008-00 

343-0213-00 
333-2320-00 

2 1 1-0507-00 

426-0807-02 

213-0270-00 

200-0678-00 

346-0045-00 

Serial/Assembly No. 
Effective Dsca1t 

8010100 B021587 
8021588 

B010115 

8010115 

Qty 
2 

2 
2 

3 
3 
1 
1 

2 

4 
4 
2 

2 

2 

4 

2 
1 
1 
2 

6 

2 
6 
1 

15 

1 

2 

3 
1 

2 

4 

9 

9 

Mfr. 
12345 Name & Description Code Mfr. Part No. 

CONN , RCPT , ELEC : 2  MALE , 2  FEM , PNL MT W/0 MTG 91836 1904-2M58 
HOW 
(ATTACHI NG PARTS ) 
NUT , PLA I N ,HEX:9 t+1 X l . OO . BRS NP 73743 ORDER BY DESCR 
WASHER, LOCK : 0 . 384 ID , INTL , 0 . 022 THK, STL 09772 ORDER BY DESCR 
( END ATTACHI NG PARTS ) 
CONN , RCPT , ELEC :BNC , FEMALE 13511 31-279 
CONN . RCPT , ELEC : BNC . FEMALE 80009 131-1315-01 
CHASSIS , SCOP E : READOUT 80009 441-1377-00 
PANEL , REAR: REAOOUT 80009 333-2321-QO 
(ATTACHI NG PARTS ) 
SCREW ,MACHINE: 6-32 X 0 . 31 2 . PNH , STL 83385 ORDER BY DESCR 
( END ATTACHI NG PARTS ) 
CKT BOARD ASSY :VERT CHAN SW(SEE A16 REPL) 
(ATTACHING PARTS ) 
SCR , ASSEM WSHR : 4-40 X 0 . 29 . PNH, BRS NI PL 78189 51-040445-01 
SCREW,MACHINE : 4-40 X 0 . 25 , PNH, STL 93907 ORDER BY DESCR 
SCR , ASSEM WSHR: 2-56 X 0 . 687 , PNH , STL , POZ 01536 ORDER BY DESCR 
(END ATTACHI NG PARTS ) 
CKT BOARD ASSY I NCLUDES : 
.HT SK, MICROCKT : MICROCIRCUIT,AL 80009 214-2543-00 
. (ATTPCHI NG  PARTS) 
. SCR , ASSEM WSHR: 2-56 X 0 . 437 , PNH, STL . POZ 01536 4821-00021 
. ( END ATTACHING PARTS ) 
.CONTACT, ELEC : SINGLE , BOTTOM, CU BE 80009 131-2033-00 
. (ATTACHI NG  PARTS) 
. EYELET, METALLIC : 0 . 059 00 X 0 . 093 L , BRS 80009 2 10-0629-00 
. ( END ATTACHING PARTS ) 
.CONTACT , ELEC : SI NGLE ,TOP, CU BE 80009 131-2032-00 
. FRAME, MICROCKT: l .  75 CM 80009 426-1351-DO 
.CONT SET , ELEC: MICROCKT , l . 75 CM, RUBBER 80009 131-1967-01 
.CONTACT, ELEC : DUAL ,BOTTOM , CU BE 80009 131-2022-00 
. (ATTACHI I'«J  PARTS) 
. EY EL ET , METALLIC : 0 . 059 00 X 0 . 093 L , BRS 80009 2 10-0629-00 
. ( END ATTACHING PARTS ) 
.CONTACT . ELEC : DUAL , TOP , BERYLLIUM COPPER 80009 131-2020-00 
. SOCKET , PIN TERM: U/W 0 . 018 DIA PINS 00779 2-330808-7 
.CIRCUIT BOARD : HF VERTICAL CHANNEL SWITCH 80009 388-5349-01 
. (ATTPCHI I'«J  PARTS) 
. EYELET, METALLIC: 0 . 047 00 X 0. 125 L 07707 S-6127 
. (END ATTACHI NG PARTS) 
. HEAT S I NK,XSTR: TG-5 , AL BLK ANDZ 13103 22118 
. ( FOR Q676) 
CHASSI S , CHAN SW: 80009 441-1378-01 
(ATTACHING PARTS ) 
SCREW ,MACHINE : 4-40 X 0 . 25 , PNH,STL 93907 ORDER BY DESCR 
( END ATTACHING PARTS ) 
CLAMP ,CABLE : 0 . 2  I D , PLASTIC 80009 343-0213-00 
PANEL , REAR: 80009 333-2320-00 
(ATTACHI NG PARTS ) 
SCREW,MACHIN E : 6-32 X 0 . 312 , PNH, STL 83385 ORDER BY DESCR 
( END ATTACHING PARTS ) 
FRAME PNL , CAB . : REAR 80009 426-0807-02 
(ATTACHI NG PARTS ) 
SCR , TPG , TF: 1D-32 X 0 . 75 , SPCL TYPE , FILH, STL TK1543 234-74658-026 
( END ATTACHI NG PARTS ) 
COVER , ELEC CONN : BNC, NON-SHORTING 91836 KC89-58TR5 
(OPTION 03 ONLY) 
STRAP , CONN COV : BNC ONE END, POLYPROPYLENE 80009 346-0045-00 
(OPTION 03 ONLY) 

REV MAY 1989 
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Repl aceable Mechani cal Parts - 7904A 

Fig. & 
Index Tektronix SeMal/Assemly No. Mfr. 
No. Part No. Effectiw Dscoot Qty 12345 Nelle & Description Caie Mfr. Part No. 

6-
STANDARD ACCESSORI ES 

-1 161-0066-00 1 CABLE ASSY , PWR , : 3 , 18AWG , 115V ,98 . 0  L 16428 CH8481 , FH8481 
-2 161-0066-09 1 CABLE ASSY , PWR, : 3 , 0 . 75MM SQ, 220V,99 . 0  L 53109 86511000 

(OPTION A1 ONLY) 
-3 161-0066-10 1 CABLE A5SY , PWR , : 3 , 0. 75MM 5Q , 240V , 96 . 0  L TK1373 24230 

(OPTION A2 ONLY) 
-4 161-0066-11 1 CABLE A55Y , PWR , : 3 , 0. 75MM, 240V , 96 . 0  L 53109 ORDER BY DE5CR 

(OPTION A3 ONLY) 
-5 161-0066-12 1 CABLE ASSY , PWR, : 3 , 18 AWG, 250V,99 . 0  L 70903 CH-77893 

(OPTION A4 ONLY) 
-6 161-0154-00 CABLE A55Y , PWR, : 3 , 0 . 75MM SQ, 240V , 6A , 2 . 5M  L 53109 86515000 

(OPTION AS ONLY) 
070-4593-00 MANUAL, TECH : INSTR, 7904A 80009 070-4593-00 

OPTIONAL ACCESSORI ES 

012-0341-00 CA ASSY , CUR P : 12 . 0  80009 012-0341-00 

REV t-\1\Y 1989 9-25 



MANUAL CHAN G E  I N F O R MATION 
A t  Tek t r o n 1 x .  w e  c o n t m ua l l y  str tve to keep u p  w 1 t h l atest electro n i c  deve lopments 

by addmg c t rc u t t  and com ponent t m pro11ements to our i nstru ments as soon a s  they 
a r e developed and t e sted 

Someti mes . due to pnntmg a n d  sh tpp tng re q u t re ments .  w e  c a n ' t  get these 
chan ges tmmed t alely t n l o  p rtnled manuals Hence yo u r  manual may conta i n  new 
change 1 n 1ormatton on fol lowtng pages 

A s 1 n g l e  cha nge may affect sever a l  sec !tons Smce 1 he change m f o r rnal t o n  sheets 
are ca r r ied i n  t he m a n u a l  u n t i l  a l l  c h a nges a r e  per m anently  en tere d ,  so m e  
d u p l tcatt o n  may occ u r  If  no such cha n ge pages appear  f o l l o w i n g  th is pa ge. y o u r  

m a n u a l  t s  correct as pr in ted .  
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COM,.TTED TO EXCELLENCE 

Product: All 7000 Service manuals 

Effective for all serial numbers. 

MANUAL CHANGE INFORMATION 
Date: 5/6/88 

DESCRIPTION 

Change Rererence: C1 10/0588 Rev 2 
Manual Part No.: see oroduct 
Product Group: ..;;:4.,.._2 ___ -i 

Revised 9/26/88 

Revised 1 0/1 3/88 

REPLACEABLE ELECTRICAL PARTS LIST CHANG ES 

The part number has changed tor a transistor which may be used in your 7000-Series product. Part 
number 151 -0220-00 has changed to 1 51 -0220-07. Use the new 1 5 1 -0220-07 part number when 
ordering a replacement tor transistors listed as 1 51 -0220-00 in your Replaceable Electrical Parts List. 

Most berg sockets, part number 1 36-0252-07, have been removed trom this 7000-Series instrument 
to facilitate assembly and improve reliability. 
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Tekl:ron� 
Product 7904A Oscilloscope 

MANUAL CHANGE INFORMATION 
Change Reference: __ MS_6_7_09_Ra_v_2_ 

Menvel Pert No.: _ __;;,07;..;0-4;....;.:;;5.;;.;93-;;..00.;:;.;:;_ __ 

DESCRIPTION Manual Insert for Product Group 42 

Revised 1 12/89 

Theu changes are effective at Hrial number 8040000. 

The following changtiS to 1M 7904A Instruction Manual result from th#l utilization of a different ventilating fan in thtl 7904A 
Oscilloscope. 

REPLACEABLE ELECTRICAL PARTS LIST CHANGES 

REMOVE: 
A1 1 670-4641 .00 CKT BOARD ASSY:FAN 

A1 1 820 1 4  7.0035-00 MOTOR.DC:BRUSHLESS,1 0.1 5VDC,145MA 
A1 1C10 290-0778-00 CAP .• FXD,ELCTLT: 1 UF. + 50.1 0%,50V 
A1 1 C13 290-0768-00 CAP.,FXD.ELCTLT: 1 OUF, + 50.1 0%,1 OOV 
A1 1 CR10 1 52-0141-02 SEMICOND DVC.DI:SW,SI.30V,1 50MA.30V.D0-35 

A1 1CR13 1 52-()1 41 -02 SEMICOND DVC,DI:SW.S1.30V,1 50MA.30V,D0-35 
A1 1CR21 152-0141 -02 SEMICOND DVC.DI:SW.SI.30V ,1 50MA.30V .D0-35 
A1 1 CR22 1 52-0141-02 SEMICOND DVC.DI:SW,S1,30V ,1 50MA,30V ,D0-35 
A 1 1 CR23 152-0141-02 SEMICOND DVC.DI:SW,SI,30V ,1 50MA.30V .D0-35 
A1 1 CR24 152-0141-02 SEMICOND DVC.DI:SW,S1 ,30V,1 50MA,30V ,D0-35 
A1 1 P80 131 -0608-00 TERMINAL,PIN:0.365 l X 0.025 PH BRZ GOLD 

A1 1 P80 - - (QUANTITY OF 2) 
A1 1010  1 51 -0301 -00 TRANSISTOR:SILICON,PNP 
A1 1 020 1 56-0281 -00 MICROCIRCUIT,l1:4 TRANSISTOR ARRAY 
A1 1 R1 0  301 -0271 -00 RES . •  FXD.CMPSN:270 OHM.5•4,0.5W 
A1 1 R 1 1  31 5-04 70.00 RES.,FXD.CMPSN:47 OHM,5•4,0.25W 
A1 1 R1 3  301 -0271 .00 RES . •  FXD.CMPSN:270 OHM.5%,0.5W 

A1 1 R20 307-0059-00 RES . •  FXD.CMPSN:6.2 OHM,5%,0.50W 
A1 1 R24 321 -0201.00 RES . •  FXD.FILM: 1 .21 K OHM.1 %,0. 1 25W 
A1 1 R25 321 -0239.00 RES .• FXD.FILM:3.01 K OHM.1 %,0.1 25W 
A1 1 R27 321-0022-00 RES . •  FXD,FILM: 16.5 OHM, 1%,0.1 25W 

ADD: 

820 1 19-1545-01 FAN,TUBEAXIAL: 1 2V,4.8W,RPM.35 CFM 

R20 308-01 75-00 RES . •  FXD,WW: 1 0  OHM,5%,10W 

Page 1 of 2 



Product 7904A Oscilloscope Date: · 2124/86 Change Reference M56709 Rav 2 

REPLACEABLE MECHANICAL PARTS LIST CHANGES 

REMOVE: 

Fig. 3-91 369-0035-00 
Fig. 3-92 407-1 874-01 
Fig. 3-93 21 1 -0504-00 
Fig. 3-94 343-041 1 -00 
Fig. 3-95 2 1 1 -051 0-00 
Fig. 3-96 21 0-0457-00 
Fig. 3-97 - -

Fig. 3-98 21 1 -0504-00 
Fig. 3-1 21 1 21 -0669-00 

1 75-2854-00 

ADD: 

1 1 9-1 545-01 
1 7  4-0084-00 

21 0-0202-00 
21 0-0457-00 
21 0-0478-00 

21 0-0601 -00 
21 1 -051 0-00 
21 1 -051 3-00 
21 1-0553-00 
308-01 7 5-00 

378-0279-00 

CHANGE TO: 

Fig. 1 - 1 8  390-0603-00 
390-0604-00 

Fig. 2-67 381-2125-02 

IMPLR , FAN AXIAL: PLASTIC 
BRACKET ,ANGLE: FAN 

1 SCREW,MACHINE:S-32 X 0.250,PNH,STL,CC PL 
2 STRAP,RETAINING:2.494 X 0.8.STL TIN PL 
2 SCREW,MACHINE:S-32 X 0.375,PNH,STL,CC PL 

2 NUT,ASSEM WA:6-32 X 0.312,STL,CC PL 
CKT BOARD ASSY:(SEE A 1 1  REPL) 
SCREW,MACHINE:S-32 X 0.250, PNH,STL 
.SPACER,POST:2.03 L,6-32 THO BOTH ENCS ,AL,0.25 CIA 

CA ASSY,S P,ELEC:2,26 AWG,S.O L 

FAN,TUBEAXIAL:(SEE B20 REPL) 
CA ASSY,SP,ELEC:2,26 AWG,8.0 L,RIBBON 

1 TERMINAL,LUG:0. 1 46 1C,LOCKING,BRZ,TIN PL 
4 NUT,PL,ASSEM WA:6-32 X 0.31 2,STL,CC PL 

SPACER,POST:0.66 L W/6-32 THO THRU ,AL 

EYELET,METALLIC:0.1 83  00 X 0. 1 92 L.BRASS 
1 SCREW,MACHINE:S-32 X 0.375,PNH,STL,CD PL 
4 SCREW.MACHINE:S-32 X 0.625,PNH,STL,CC PL 

SCREW,MACHINE:S-32 X 1 .5,PNH,STL.CC PL 
RESISTOR:(SEE R20 REPL) 

GRILL,FAN:3.1 25 CIA SQ 

CAB SICE,SCOPE: RIGHT 
CAB SIDE.SCOPE:RIGHT,EMI 
(OPTION 03 ONLY) 

PANEL,REAR:7904A 
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Tektronix� 
�TED TO EXCELLENCE 

Product :  7904A 

MANUAL CHANGE INFORMATION 
Date: 3/1 3/87 Change Reference: M61 7 1 2  

Manual Part No.: 070-4 593- 00 

DESCR I PTION PG . 4 2  

THESE CHANG ES  ARE E F FECT I V E  A T  SER I AL NUMBER 804 2 1 66 

MECHAN I CAL PART S L I ST 

CHANGE TO : 

F I G .  3 - 378- 2049-00 GR I L L , FAN : 3 . 07 D I A .  

THE ABOVE  I NFORMAT I ON MAY NOT B E  I NCORPORATED I NTO YOUR 
MANUAL . I F  NOT , P L EASE NOTE CHANGE REF ERENC E :  M56709 ( REV ) .  
THE FAN WAS ADDED AS PART NO . 378- 0279-00 , WH I CH HAS BEEN  
CHANG ED TO  378 - 2049-00 .  ALSO , TH I S  IS  A D I RECT REPLAC EMENT 
PART ( TO ENSURE TH E CU STOMER REC E I V ES  THE CORRECT REP LACEMENT ) .  

Page 1 of 1 



-o!ktron� MANUAL CHANGE INFORMATION 
COM .. TTED TO EXCELLENCI! Date: 5-2·89 Change Reference: M67907 

Product: 7904A Service Manual Part No.: 070.4593-00 
Product Group: _4...;.;;2;;...._ __ _ 

DESCRIPTION 

These changes are effective at serial number 8042755 

CHANGE TO: 

A21 Q 1 66 
A21 Q 1 67 
A21 Q1 73 
A28Q621 
A280920 
A28Q930 

REPLACEABLE ELECTRICAL PARTS 

1 51 -0434-00 
1 51 -0434-00 
151 -0270-00 
151 -0434-00 
1 51 -0270-00 
1 51 -0270-00 

TRANSISTOR:PNP,SI ,T0-72 2N4261 
TRANSISTOR:PNP,SI ,T0-72 2N4261 
TRANSISTOR :PNP ,SI ,T0-39 2N3495 
TRANSISTOR :PNP,SI ,T0-72 2N4261 
TRANSISTOR:PNP,SI ,T0-39 2N3495 
TRANSISTOR:PNP,SI ,T0-39 2N3495 

Page 1 of 1 



ll:!ktron� 
COMMITTED TO EXCELLENCE 

Product: 7904A Service 

MANUAL CHANGE INFORMATION 
Date: 6·SEP·89 Change Reference: M6981 9  

Manual Part No.: 070·4593·00 

Product Group: """'42=-------
DESCRIPTION 

These changes are effective at serial number 8042900 

CHANG E TO : 

A29 

A29U51 8 

A29R603 

A29R604 

A29R620 
A29 R622 

E L ECTRICAL PARTS LIST C H A NG ES 

670 8059-0 1 

234-0408-20 

321 -0072-00 
321 -0072-00 

32 1 -0072-00 

321 -0072-00 

Ckt Board Assy: Horizontal I ntercon nect 

I ntegrated Ckt :  Channel Switch 
Res,Fxd , Fi lm : 54. 9 OHM, 1 %, 0 . 1 25W 
Res, Fxd , Fi lm : 54.9 OHM, 1 %, 0 . 1 25W 

Res, Fxd , Fi l m :  54.9 OHM, 1 %, 0 . 1 25W 
Res, Fxd , Fi l m :  54. 9 OHM, 1 %, 0 . 1 25W 

Page 1 of 1 



MANUAL CHANGE INFORMATION 
COtooNITTED TO ElCCE1.LENCE 

Product: See Below 
Date: 21-Jan-91 Change Reference: M71199 Bey-1 

Manual Part No.: See below 
Product Group: _4_2 ____ _ 

DESCRIPTION 

These changes are effective for the following Instruments: 
070.5039-QO, User Manual. 

Revised 4-Feb-1991 

R71 03, serial number 8061 1 1 5  & above. 

070.231 4-00, User Manual. 
7104, serial number 8074550 & above. 

070.1 260-00, User Manual. 
7704A,serlal number 8252526 & above. 

070.2874-01 , User Manual. 
7854A, serial number 81 15936 and above. 

07o-4593-oo, User Manual. 
7904A, serial number 8042930 and above. 

070.5880-00, User Manual. 
7934, serial number 8021 175 and above. 

REPLACEABLE PARTS LIST 
R EMOVE: 

Ckt No. Part Number Description 

R7103 
A23A1 CR33 1 52-0400-00 Semicond DVC, 01 :  Rect, Sl , 400V 
A23A1 CR34 1 52-0400-00 Semicond OVC, 01:  Rect, Sl , 400V 
A23A1 CR39 1 52-0400-00 Semicond OVC, 01 :  Rect, Sl ,  400V 
A23A1 CR40 1 52-0400-00 Semicond OVC, 01:  Rect, Sl , 400V 

7104 
CR1 233 1 52-0400-00 Semicond OVC, 01 :  Rect, Sl , 400V 
C R 1 234 1 52-0400-00 Semicond OVC, 01 :  Rect, Sl , 400V 
CR1 239 1 52-0400-00 Semicond OVC, 01 :  Rect, Sl , 400V 
CR1 241 1 52-0400-00 Semicond OVC, 01 :  Rect, Sl ,  400V 

7704A 
A30CR33 1 52-0400-00 Semicond DVC, 01 : Rect, Sl ,  400V 
A30CR34 1 52-0400-00 Semicond OVC, 01 :  Rect, S J ,  400V 
A30CR39 1 52-0400-00 Semicond OVC, 0 1 :  Rect, Sl , 400V 
A30CR41 1 52-0400-00 Semicond DVC, 01 :  Rect, Sl , 400V 

7854 
A30CR33 1 52-0400-00 Semicond DVC, 01 : Rect, Sl ,  400V 
A30CR34 1 52-0400-00 Semicond DVC, O J :  Rect, Sl ,  400V 
A30CR39 1 52-0400-00 Semicond OVC, O J :  Rect, 51 , 400V 
A30CR41 1 52-0400-00 Semicond OVC, 0 1 :  Rect, Sl ,  400V 

Page 1 of 2 



Product: See below Part No.:  See below Date: 21-Jan-91 Change Ref.: M71 1 99 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7904A 
A30CR33 
A30CR34 
A30CR39 
A30CR41 

7934 

A1 4A3CR33 
A14A3CR34 
A14A3CR39 
A1 4A3CR41 

ADD: 
Ckt No. 

R7103 
A23A1 CR33 
A23A1 CR34 
A23A1 CR39 
A23A1 CR40 

7104 
CR1 233 
C R 1 234 
C R 1 239 
C R 1 241 

7704A 
A30CR33 
A30CR34 
A30CR39 
A30CR41 

7854 
A30CR33 
A30CR34 
A30CR39 
A30CR41 

7904A 
A30CR33 
A30CR34 
A30CR39 
A30CR41 

7934 
A14A3CR33 
A14A3CR34 
A14A3CR39 
A1 4A3CR41 

1 52-0400-00 
1 52-0400-00 
1 52-0400-00 
1 52-0400-00 

1 52-0400-00 
1 52-0400-00 
152-0400-00 
1 52-0400-00 

Part Number 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
1 52-0886-00 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
152-0886-00 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
1 52-0886-00 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
1 52-0886-00 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
1 52-0886-00 

1 52-0886-00 
1 52-0886-00 
1 52-0886-00 
1 52-0886-00 

Page 2 of 2 

Revised 4-Feb-1 991 

5emicond OVC, 01 : Rect, Sl ,  400V 
5emlcond OVC, 01 :  Rect, Sl ,  400V 
Semlcond OVC, 01 :  Rect, Sl ,  400V 
Semicond OVC, 0 1 :  Rect, Sl ,  400V 

Semlcond OVC, 01 : Rect, Sl, 400V 
5emicond OVC, 01 :  Rect, 51, 400V 
5emlcond OVC, 01 :  Rect, 51 ,  400V 
5emicond OVC, 01 :  Rect, 51, 400V 

Description 

5emicond OVC, 01 : Rect, Sl , 1 A, 600V 
5emlcond OVC, 01 : Rect, Sl , 1 A, 600V 
5emlcond OVC, 01 :  Rect, 51 , 1 A, 600V 
Semlcond OVC, 01 : Rect, 51 , 1 A, 600V 

5emlcond OVC, 01 :  Rect, Sl , 1 A, 600V 
5emicond OVC, 01 :  Rect, Sl ,  1 A, 600V 
5emlcond OVC, 01 :  Rect, 51 ,  1 A, 600V 
5emlcond OVC, 01 : Rect, 51 ,  1 A, 600V 

5emicond OVC, 01 : Rect, Sl , 1 A, 600V 
5emicond OVC, Dl :  Rect, 51 ,  1A, 600V 
5emicond OVC, 01 : Rect, 51 ,  1A,  600V 
5emlcond OVC, 01 : Rect, 51 ,  1A, 600V 

5emicond DVC,  0 1 :  Rect. 51 ,  1 A, 600V 
5emicond OVC, D l :  Rect, 51 ,  1 A, 600V 
Semlcond OVC, 0 1 :  Rect, 51 ,  1A,  600V 
5emicond OVC, 0 1 :  Rect, 51 ,  1 A ,  SOOV 

Semicond OVC, 0 1 :  Rect, 51 ,  1A, 600V 
Semicond OVC, 01 : Rect, 51 ,  1A,  600V 
5emicond OVC, 01 :  Rect, 51 ,  1 A, 600V 
5emicond OVC, 0 1 :  Rect, 51, 1 A, 600V 

5emicond OVC, 0 1 :  Rect, 51 ,  1 A, 600V 
5emicond OVC,  01 :  Rect, 51 ,  1A,  600V 
Semicond OVC, 01 : Rect, 51, 1A,  600V 
5emicond OVC, 01 : Rect, 51 ,  1A, SOOV 



MAN UAL CHAN G E  I N FORMATION Tektron� 
Date: 6-Aug-9 1 Change Reference: _....;M�7.:....:5�8::::.57.:__ __ COMMITTED TO EXCELLENCE 

Product: _---�..7�90o�.:4!:!:Awlnu..s.u.tt r�uc�t�i o:w.n�M:!.!=a�n�ua ....... l ________ _ Manual Part No.:  070-4593-00 

DESCRIPTION Product Group 42 

EFFECTIVE FOR SER IAL N U M BERS B053061 AN D ABOVE 

Change Replaceable Electrical Parts to: 

A28 670-1 632-07 

A28R3 1 1 321 -01 29-00 

A28R34 1 321 -01 29-00 

A28R221 321 -01 43-00 

Ckt bd assy: Horzontal Amp 

Res, txd, fi lm: 2 1 5 n, 1 % ,  o. 1 25W 

Res, txd, fi lm: 2 1 5  D, 1 % , 0. 1 25W 

Res, txd, fi lm: 301 n, 1 % ,  0. 1 25W 
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MANUAL CHANGE INFORMATION 
Data: 3-5::90 

Change Reference: M68770 Rev 2 

Manuel Pert No.: aee below 

Product: 7000 Mainframes Product Group: _..:4:��.��2..__ ___ _ 

Revised 4120190 
Revised 5/2190 

The following description applies to the READOUT system In theN 7000- .. rtes Instruments: 

R7903 
R7844 
71 04 
7904A 

070-1 464-00 
070-1 676-02 
070.231 4-00 
070-4593-00 

SN 8223044 
SN 81 621 08 
SN 8084600 
SN 8052989 

This version of the Readout System replaces previous versions. Therefore general information on its 
operation and an explanation of the terms used, can be found in the circuit description of the older versions 
in the manual. The detailed schematic diagrams can be found at the end of this insert. 

The Readout System provides an alphanumeric display of information encoded by the plug-in units. This 
display is presented on the CRT and is written on a time shared basis with the analog waveform. Because 
of this CRT time-sharing, the readout system Is a relative Independent building block within the 
oscilloscope. It is built around a microcontroller which generates the various control signals and 
processes the input data. The other circuit blocks are providing an interface between the oscilloscope and 
the microcontroller. 
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Product: 7CW).Sarlas Date: �a __ _ Changa Reference: ygnn 

MICRO CONTROLLER CIRCUIT AND WATCHDOG TIMER 

Mlerocontroller circuit 

To generate the various control! signals and processing the Input data, a micro controUer is used. The micro 
controller is able to operate in two different modes: 

1 .  As a controller. 

Address bit 1 2  is low and the micro controller generates signals for the readout. This is the normal mode of 
operation. 

2. As an address generator . 

Address bit 1 2  is high and the micro controller is only performing NOP' s. As a result ofthis, at a c:loekfrequency 
of 12 MHz, new data from the EPROM is sent to the datalatch of the character generator every micro second. 
This mode is only used when writing a character and is terminated by a timer Interrupt ( of timer 1 ). 

During timeslot n the micro controller executes the following tasks: 

1 .  Start the falling edge of the timeslot trapezoid and clock the timeslot counter. If tirneslot 9 is reached, 
the timeslot counter is synchroniZed. 

2. Retrigger the watchdog timer. 

3. Check that the test switch (P21 84) is still in position •normal·. 

4. Start the AID conversion. 

5. Write, if necessary, the character of timeslot n-1 . 

6. Start the rising edge of the tlrneslot pulse. 

7. Read the contents of both AID converters and at the same time set the multiplexers in the correct 
position to measure the row and column currents of timeslot n+ 1 .  

8. Calculate the character that should be displayed during timeslot n+ 1 .  

The timing relations of the most significant signals are shown on page 3. 

The overall timing is controlled by an internal timer of the micro controller, not by the nurrt;)er of instructions 
executed. 
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Product: 'ZOQ().Sar!es Date: 3-5-90 Change Reference: M&ano 

Timeslot N-1 Timeslot N Timeslot N+l 

TSPULSE L 
Trap . 

ADSCLJt 

Al 2 --�n�--------�n�--------�n�------

Test mode 

� 
multiplexer 

for Timeslot N 
Measure current 

and 
decode character 

Fig. 2 Timing relation• of Important algnala 

- �eh WrJ.te araeter 
of 

Time s l ot N 

Some sort of self testing is provided by setting jumper P2184 in position ,est". The controller will test both the 
AID converters, using the internal test voltage on input 1 2. If a value other than SOH is returned, an error message 
will be displayed. If both the converters operate correctly, two rows Of 40 zeros are displayed on the screen. 
If P21S4 is set to "nonnal" again, the controller will enter the idle mode for SOOus. If this mode is 

not interrupted by a reset of the watchdog timer, another error message is displayed. 

Watchdog timer 

The timer (U21 0 1 )  operates as an astable multivibrator. The output (Q) is high during 30us and low during 300us. 
The circuit associated with 021 03 can interrupt this process . A negative going pulse (Sus) opens 021 03 for a 
moment and C21 1S is recharged. If this pulse is missing, C21 1S will discharge to Vthr( =( 1/3)*5V) . Then the output 
is going high for about 30us while C21 18 is recharged through R21 01 and D21 01 to V tr ( • (213 • 5V )and 
output a is going low again. The microcontroller will be reset by this output pulse. 

INPUT CIRCUIT AND AID CONVERTER 

Circuit for row decoding 

The inputs circuit convert 8 input currents, in the range of 0.0 mA to 1 .3 rnA, to a 4 bits number code. 
For correct operation of the read-out, the row and column decoders rrust maintain ground level at their inputs. 
The input circuits around U21 1 6  and U21 1 7  provide a virtual ground at the input of the row decoding circuit and 
also perform the current to voltage conversion for the AID converter. U21 1 8  is a 8-bit sample and hold AID 
converter with a 1 2  channel input multiplexer and serial I/O. The 1 2th channel is internally connected a self-test 
voltage of (Vref-Vag)/2 which provides the output code SOH. 

In order to use the full range of the AID converter, the op-amp has a supply voltage of 6,4V, thereby 
compensating fort he voltage drop across it's output stage The value of the feedback resistors (R2250, R2252 etc.) 
has been selected to let 0.1 mA correspond to (1/1 6)*(Vref-Vag) . 
. The inputs are protected by diode pairs 02105 thru 021 1 2. The grounding resistors (R2251 ,R2253 etc.)  suppress 
high frequency interference on the input. 

Page 3 of 1 1  
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Column decoding circuit 

The column decoding curcuit is somewhat different from the row decoding circuit. It has to support two 
additional inputs: 

- select (A horizontal, B horizontal, L vertical or A vertical) 
- force readout (A horizontal channel 1 ,  A horizontal channel 2 etc.) 

The select input is normally floating. If a plug-In hole in the mainframe Is not selected, it's select Input is connected 
to +5V and the readout circuit disables the readout of that hole. If it is stil necessary for the 
plug-In to keep the information on the screen, the force- readout input (normally floating) is connected 
to ground. 

Because the op-an1) is not able to provide a virtual ground for positive input currents, 021 21 thru 02135 hav.e 
been added.ln order to keep the input at OV (+1· 1 00mV), Vd is used as reference voltage and the values of the 
feedback resistors (R2291 ,R2293 etc.) are corrected for the smaller range of the AID converter. 

THE TIMESLOT TRAPEZOID GENERATOR AND COUNTER 

The tlmeslot trapezoid generator 

The timeslot trapezoid generator and the timeslot counter generate 1 0  negative going trapezoid pulses, which 
meet the following specifications: 

TSPULSE 

Times l ot 
pulse 

sv
,_

----------
� �'----�ovl I 

I 
I 
I 
� 
35- 4 Su s  

�----..
ov + l OOmv 

I 
I 
I 

� 
3 5 - 4 Su s  

Fig. 3 The tlrnaalot trapezoid 

I L 

- 1 4 . 8V max 
- 1 4 . 9V @ 2 0nVI 
- l SV @ l O OuA 

The timeslot trapezoid is generated by the circuitry around U21 1 5 .  It is configured by integrating TS PULSE. 
TS PULSE is inverted and DC shifted by U21 15B. The resulting pulse is then integrated. The integrator consists 
of op-an1) U21 1 5A with an additional low impedance output stage (021 31 and R2237) and C21 35 as integrating 
element. The output of the integrator is bounded by the - 1 5V of the power supply and the OV clamping voltage 
of diode pair 021 04. So the output signal, which would be triangular, becomes a trapezoid. 
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Tlmeslot counter 

The timeslot counter demultiplexes the tlmeslot trapezoid into 1 0 timeslot pulses. It consists of a decade counter 
and a 1 out of 1 0  decoder with additional output stages. The decade counter (U21 13) is clocked by the falling edge 
of TS PULSE. 
The microcontroller keeps traCk of the current timeslot. lf timeslot 9 is reaChed, it synchronizes the decade counter 
by a short positive pulse on TSSET, which presets the decade counter to 9. 
The outputs of U21 13  are decoded by a 1 out of 1 0 decoder with open collector outputs (U21 1 4).  The outputs are 
active low. This will tum the corresponding PNP-transistor (021 1 1 thru 02120) on and force the corresponding 
NPN-translstor (021 21 thru 02130) in saturation. 
Because of the low impedance output stage of the timeslot pulse generator and this PNP - NPN output stage, 
It Is possble for the bottom of the tineslot pulse to be within 1 oomv of the -1 5V supply voltage when the timeslot 
pulse Is loaded with 20mA. 

CHARACTER AND FORMAT GENERATOR 

Character generator 

The characters are written with short vectors. For example, to write an "8", the following signals are needed: 
(See Fig. 4 ) . 

V1 V2 
ov ov 
ov 5V 
sv ov 5V 5V 

5 4 

2 

X-Signal �C\�
t 

Y- Signal 

t 12 
13 

Z-Signal 1------------, 

1 6  15 

dVout/dt 
---
--

--

---

Fig. 4 Signals needed to write an "8" 

R1 R V1 -'VV' 
R2 R1 V2 

2 . 5V 

R3 
� 

l f1 
I I  

5 . 

6 -

Fig. 5 a) possible codes b) Simple Integrator circuit 
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By offering the righl codes, these signals can be generated wtth the Integrator ciraJit as shown In Fig. 5 .  
The values of R1 , R2 and C1 control the ramp of the output voltages (character Size). R3 has been added to 6mit 
the drift of the circuit (e.g. caused by offset voltage op-amp, difference R1 and R2, etc.). If this clraJit is used for 
the X- and Y  axis. lnes can be written between points of an Imaginary grid. But this grid Is too coarse to make all 
the characters. I the grid size In the X direction is reduCed by two extra meclaJ points It Is possible to make all 
the characters needed by the read out system wtth 28 vectors. 

V1 V2 V3 
ov ov ov 
ov ov 5V 
ov 5V ov 
ov 5V 5V 
5V ov ov 
5V ov 5V 
5V 5V ov 
5V 5V 5V 

dVout/dt 

/ R4 
.A."" 

_...- Rl 2R 
Vl .A A.A. 

,f
l 

-- R2 3R I I  -- V2 .A A A. 
- R3 6R 
---. V3 � �  5 • 

6 -.......... 2 . 5V -

� 

Fig. I •) poulble codea b) Extended IIMgrator circuit 

7 Vout 

A data latch, that receives new data every microsecond, provides data for the Integrator circuits (See Micro 
Controller chapter ). C2130 and C2131 are added to smooth the output signals of the datalatch. 

Format generator 

The actual position of a character Is set by the value of the data word In datalatch U21 08. It is calculated by the 
micro controller and written into this latch. Bits 0 - 4 are used for the character position, bits 5 - 7 are used for the 
word position. If no character is being written, the X-Y -srutdown signal Is used to get U21 08 into the tristate mode. 
This results In an output voltage of OV on the X- and V-output if no character is written. 
If the MSB of the word position is needed for triggering, this tristate SWitching can be disabled by connecting 

TP21 02 to ground (TP21 01 ). 
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co C1 C2 C3 C4 C5 C6 C7 C8 C9 

( mA )  0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

R · 1  0 1 5 

R - 2  0.1 

R - 3  0.2 

(J) " 
=ti 

R - 7  0.6 l 0.7 
R - 9  0.8 

R-1 0 0.9 

• Operational address Unused locations. Available for Mure 
expansion of the Readout system. 

Fig. 7 Character Hlectlon matrix 
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REPLACEABLE ELECTRICAL PARTS LIST 
CHANG ES 

REMOVE: 

A22 670-4346-00 

A27 670-4346-DO 

A32 670-4346-00 

A15 670-8620-07 

A15A1 670-8620-07 

A21 670-8620-07 

A26 670-8620-07 

ADD: 

671 -1 342-02 

CIRCUIT BOARD ASSY:READOUT PROTECTION #1 
(R7903 ONLY) 
CIRCUIT BOARD ASSY:READOUT PROTECTION #1 
(R71 04 AND 7904A ONLY) 
CIRCUIT BOARD ASSY:READOUT PROTECTION #1 
(R7844 ONLY) 

. 

CIRCUIT BOARD ASSY:READOUT 
(71 04 ONLY) 
CIRCUIT BOARD ASSY:READOUT 
(7904A ONLY) 
CIRCUIT BOARD ASSY:READOUT 
(7903 ONLY) 
CIRCUIT BOARD ASSY:READOUT 
(7804 ONLY) 

CIRCUIT BOARD ASSY:READOUT 
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Fig . sa. Readout Circuit Board (top-side) 
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7000 Sarles M 6 8 77 0 

CR2100 Al C2261 04 R 2 1 1 1  F2 R2196 GS R2196 GS 
CR2140 FS C2262 04 R 2 1 1 2  F 2  R 2 1 9 7  G S  R 2 2 7 3  C 4  
CR214 1 FS C2263 GS R2113 Fl R219B GS R2274 C3 
CR2 1 7 0  E 3  C2264 03 R2114 Fl R2199 GS R 2 2 7 5  C3 
CR2 1 7 1  E 3  C2265 03 R2115 F1 R2200 H S  R 2 27 6 C4 
CR 224 0 83 C2266 04 R2116 F1 R2201 E4 R2277 C4 
CR2 2 4 1  8 3  C2266 cs R2117 F1 R2202 F4 R 2 2 7 8  M 
CR2 2 4 2  C 3  C2267 04 R211B F1 R2203 F4 R 2 2 7 9  OS 
CR2 2 4 3  C 3  C2268 OS R2119 F2 R2204 F4 R 2 2 8 0  A3 
CR2 2 4 4  8 4  C2269 OS R2120 G1 R2205 F4 R2281 A3 
CR2 2 4 5  8 4  J2112 82 R 2 1 2 1  G 1  R 2 2 0 6  G4 R 2 2 8 9  A3 
CR2 24 6 C4 J2113 82 R2122 G1 R2207 G4 TP2101 A3 
CR22 4 7 C4 J2118 A3 R2123 F2 R220B G4 T P 2 1 0 2  E 2  
CR2 260 C4 J2132 H3 R2124 G2 R2209 G4 TP2103 E4 
CR2261 C4 J213B H3 R 2 1 2 5  G2 R2210 H4 TP2104 E1 
CR226 2 C3 J2139 H3 R2126 F2 R2211 E4 TP2105 E2 
CR2 2 6 3  C 3  J2167 H4 R2127 F2 R2212 F4 TP2106 Fl 
CR2264 C4 J2171 A2 R212B G2 R2213 F4 TP2107 H4 
CR2 2 6 5  C4 J21B4 82 R 2 1 2 9  F 2  R 2 2 14 F4 U2100 C1 
CR226 7 cs J2192 A2 R2130 G2 R2215 F4 U2101 Bl 
CR2 2 6 8  84 J2265 AS R 2 1 3 1  G2 R2216 G4 U2102 01 
CR226 9 84 J2266 M R 2 1 3 2  G 1  R 2 2 1 7  G 4  U2 1 0 3  8 1  
C R 2 2 7 0  C4 J2296 H1 R 2 1 3 3  G1 R2218 G4 U2104 02 
CR2 2 7 1  C4 J2299 H2 R2134 G2 R 2 2 1 9  G 4  U 2 1 0 5  0 1  
CR2 2 7 2  8 5  L2100 83 R2140 ES R2220 H4 U2110 F2 
CR2273 85 02100 A1 R 2 1 4 1  E S  R 2 2 2 1  E 4  U2 111 F1 
CR2274 cs 02140 FS R214 2 FS R2222 F4 U2 1 1 2A E2 
CR2 2 7 5  cs 02150 G3 R214 3 ES R2223 F4 U21128 GS 
C2100 83 02151 F3 R2144 ES R2224 F4 U2 113A G2 
C2101 H S  02152 G 3  R214 5 ES R2225 F4 U21138 F2 
C2102 81 02153 G 3  R214 6 ES R2226 G4 U2113C F2 
C2103 81 02154 F 3  R 2 1 4 7  F S  R 2 2 2 7  G4 U21130 G1 
C2104 Al 02155 F3 R2150 F3 R 2 2 2 8  G 4  U214 0A ES 
C 2 1 0 5  HS 02 170 82 R2151 F3 R2229 G4 U21408 ES 
C2106 81 02 171 A2 R 2 1 5 2  F3 R2230 H4 U2141 E4 
C2107 81 02 1 7 2  E 3  R 2 1 5 3  F 3  R2240 83 U2142 E4 
C 2 1 0 8  HS 021 9 0  F4 R2154 G3 R224 1 83 U2170A F3 
C 2 1 0 9  H5 02 1 9 1  F4 R 2 1 5 5  G3 R224 2 83 U21708 82 
C 2 1 10 H5 02192 F4 R 2 1 5 6  F3 R224 3 8 3  U2170C 82 
C2111 E2 021 9 3  F4 R215B G3 R 2 2 4 4  8 4  U21700 H S  
C 2 1 1 2  G 5 02 1 94 G4 R 2 1 5 9  F3 R 2 2 4 5  8 4  U 2 1 7 1  FS 
C 2 1 1 3  F2 02195 G4 R2167 G3 R224 6 84 U224 0 8 3  
C2114 F2 02196 GS R2170 82 R2247 84 U2 241A 8 3  
C 2 1 1 5  A 3  Q2197 GS R2171 82 R2248 84 U22418 8 3  
C 2 1 1 6  A 2  02198 H5 R 2 1 7 2  A 2  R224 9 84 U2 2 4 1C 84 
C2117 A3 02199 HS R2173 A2 R2250 84 U2 2 4 1 0  84 
C2118 A3 02200 E4 R2174 A2 R2251 84 U2 2 4 2A 84 
C2119 F 2  02201 F4 R 2 1 7 5  E3 R 2 2 5 2  85 U224 28 B4 
C2120 A2 02202. F4 R2176 A2 R2253 8 5  U224 2C 85 
C2121 F2 02 203 F4 R2177 A2 R2254 8 5  U2 242D 85 
C2122 G1 Q2204 F4 R2178 GS R 2 2 5 5  8 5  U2260 03 
C214 0  F5 02205 G4 R 2 1 7 9  G 5  R 2 2 6 0  8 3  U2261A 04 
C2141 E5 02206 G4 R 2 1 B O  A 2  R 2 2 6 1  83 U22618 04 
C214 2 G5 Q2207 G4 R21B1 A2 R 2 2 6 2  04 U22618 04 
C 2 1 5 0  G 3  Q220B G4 R2l82 03 R 2 2 6 3  04 U2261C 03 
C2170 82 02209 H4 R2lB3 03 R2264 03 U2261D 03 
C 2 1 7 1  GS R2100 A1 R2190 F S  R 2 2 6 5  03 U2262A 04 
C 2 1 7 2  A2 R2101 A1 R2191 E4 R 2 2 6 6  04 U2262C 05 
C2173 A2 .R2102 A1 R 2 1 9 2  F 4  R 2 2 6 7  D4 U22620 OS 
C2174 A2 R2103 A1 R2193 F4 R 2 2 6 8  0 5  X2100 8 1  
C 2 2 4 0  G S  R2104 F2 R2194 FS R 2 2 7 0  cs 
C2260 83 R2110 E2 R2195 FS R 2 2 7 1  C5 

LOCATOR FOR READOUT 
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