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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for tooth operating and servicing personnel. Specific warnings and 
cautions will be found throughout the manual where they apply and do not appear in this summary.

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 
could result in personal injury or loss of life.

Terms as Marked on Equipment

CAUTION indicates a personal injury hazard not immedi
ately accessible as one reads the markings, or a hazard to 
property, including the equipment itself.

Grounding the Product

This product is grounded through the grounding conductor 
of the power cord. To avoid electrical shock, plug the power 
cord into a properly wired receptacle before connecting to 
the product input or output terminals. A protective ground 
connection by way of the grounding conductor in the power 
cord is essential for safe operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessi
ble conductive parts (including knobs and controls that may 
appear to be insulating) can render an electric shock.

DANGER indicates a personal injury hazard immediately ac
cessible as one reads the marking.

Symbols in This Manual

This symbol indicates where applicable 
cautionary or other information is to be found. 
For maximum input voltage see Table 1-1.

Use the Proper Power Cord

Use only the power cord and connector specified for your 
product.

Use only a power cord that is in good condition.

For detailed information on power cords and connectors see 
Figure 2-1.

Symbols As Marked on Equipment

DANGER — High voltage. 

Protective ground (earth) terminal. 

ATTENTION — Refer to manual.

Power Source

This product is intended to operate from a power source 
that does 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 
grounding conductor in the power cord is essential for safe 
operation.

Use the Proper Fuse

To avoid fire hazard, use only a fuse of the correct type, 
voltage rating and current rating as specified in the parts list 
for your product.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an explo
sive atmosphere unless it has been specifically certified for 
such operation.

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 installed.

vi
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SERVICING SAFETY SUMMARY

FOR QUALIFIED SERVICE PERSONNEL ONLY
Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this prod
uct unless another person capable of rendering first aid and 
resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages exist at several points in this product. 
To avoid personal injury, do not touch exposed connections 
or components while power is on.

Disconnect power before removing protective panels, sol
dering, or replacing components.

Power Source

This product is intended to operate from a power source 
that does 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 
grounding connector in the power cord is essential for safe 
operation.
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Section 1—2236 Service

SPECIFICATION
INTRODUCTION ACCESSORIES

The TEKTRONIX 2236 oscilloscope is a lightweight 100- 
MHz instrument with a Counter, Timer, and Multimeter 
(CTM). Measurement values are displayed on the Vacuum 
Fluroescent nine-digit readout.

The dual vertical channel system supplies calibrated de
flection factors from 2 mV per division to 5 V per division. 
Trigger circuits enable stable triggering over the full band
width of the vertical system. The horizontal system provides 
calibrated sweep speeds from 0.5 s per division to 50 ns per 
division, along with delayed-sweep features. A X10 magni
fier circuit extends the maximum sweep speed to 5 ns per 
division when the A and B SEC/DIV switch is set to 0.05 ns.

The Counter Timer section of the CTM measures fre
quency, period, width, and totalizes, and provides a digital 
readout of oscilloscope delay time and delta time. It also 
provides frequency, period, and width measurements and 
totalizes on portions of a waveform selected by the intensi
fied zone (gated measurements). Counting and timing mea
surements are made through the A and B Trigger system. 
All Counter Timer measurement values are displayed on the 
readout.

The Multimeter section of the CTM measures voltages 
and resistance through the floating input connectors located 
on the right side of the instrument. Voltages can also be 
measured through the CH 1 or X & DMM connector. Tem
perature measurements can be made by connecting the op
tional temperature probe to the Multimeter input 
connectors. The Multimeter measurement values are dis
played with a 3 3/4-digit (5000 count) format, on the digital 
readout.

The instrument is shipped with the following standard 
accessories:

1 Operators manual 2 Multimeter test lead clips
1 Probe package 2 Multimeter test leads
1 Power cord

For part numbers and information about instrument ac
cessories, refer to the tabbed “Accessories” part of the Re
placeable Mechanical Parts section in the back of this 
manual.

The service manual and all other optional accessories are 
orderable from Tektronix, Inc. A local Tektronix Field Office, 
representative, or the Tektronix product catalog can provide 
ordering and product information.

PERFORMANCE CONDITIONS

The following electrical characteristics (Table 1-1) are 
valid for the 2236 when it has been adjusted at an ambient 
temperature between +18°C and +28°C, has had a warm
up period of at least 30 minutes, and is operating at an 
ambient temperature between 0°C and +50°C (unless oth
erwise noted).

Items listed in the “Performance Requirements" column 
are verifiable qualitative or quantitative limits, while items 
listed in the “Supplemental Information" column are either 
explanatory notes, calibration setup descriptions, perfor
mance characteristics for which no absolute limits are speci
fied, or characteristics that are impractical to check.

Environmental characteristics are given in Table 1-2. The 
2236 meets the requirements of MIL-T-28800C, paragraphs 
4.5.5.1.3, 4.5.5.1.4, and 4.5.5.1.2.2 for Type III, Class 5 
equipment, except where otherwise noted.

Physical characteristics of the instrument are listed in Ta
ble 1-3.

REV JAN 1985 1-1



Specification— 2236 Service

Table 1-1 
Electrical Characteristics

Characteristics Performance Requirements Supplemental Information

VERTICAL DEFLECTION SYSTEM

Deflection Factor 

Range 2 mV per division to 5 V per division 
in a 1-2-5 sequence

5 mV per division to 5 V per division 
gain is adjusted with VOLTS/DIV switch 
set to 10 mV per division.
2 mV per division gain is adjusted 
with VOLTS/DIV switch set to 2 mV 
per division

Accuracy
+15°C to +35°C ±2%.

0°C to +50°C ±3%.a

Range of VOLTS/DIV Variable Control Continuously variable between 
settings. Increases deflection factor 
by at least 2.5 to 1.

Step Response 

Rise Time

0°C to +35°C
5 mV per Division to 5 V per 
Division

3.5 ns or less.8

Rise time is calculated from the formula: 
0.35

Bandwidth (—3 dB)

2 mV per Division 3.9 ns or less.8

+35°C to + 508C
5 mV per Division to 5 V per 
Division

3.9 ns or less.8

2 mV per Division 4.4 ns or less.8

Aberrations

Positive-Going Step 
2 mV per Division +5%, -5% , 5% p-p.

Measured with 5-division reference 
signal, centered vertically, from a 
50 fl source driving a 50 0 coaxial cable 
terminated in 50 fi at the input connector 
with the VOLTS/DIV Variable control in 
the CAL detent.

5 mV per Division to 0.5 V 
per Division

+4%, -4% , 4% p-p.

1 V per Division to 5 V per 
Division

+  14%, -14% , 14% p-p.8

Bandwidth ( - 3  dB)

0°C to +35°C
5 mV per Division to 5 V per 
Division

Dc to at least 100 MHz.

Measured with a vertically centered 
6-division reference signal from a 50 0 
source driving a 50 Q coaxial cable 
that is terminated in 50 0, both at 
the input connector and at the probe 
input, with the VOLTS/DIV Variable 
control in the CAL detent.

2 mV per Division Dc to at least 90 MHz.

+35°C to +50°C

5 mV per Division to 5 V per 
Division.

Dc to at least 90 MHz.8

2 mV per Division Dc to at least 80 MHz.8

•Performance Requirement not checked in Service Manual.

1-2
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

VERTICAL DEFLECTION SYSTEM (cont)

Bandwidth (cont)

AC Coupled Lower Limit 10 Hz or less at —3 dB.a

Bandwidth Limiter Upper limits (—3 dB) bandpass at 
20 MHz ±10%.

Chop Mode Switching Rate 500 kHz ±30%.®

Input Characteristics 

Resistance 

Channel 1 1 MS2 ±0.2%a

Channel 2 1 MSt ± 2%a

Capacitance 
(Channels 1 and 2)

22 pF ±0.5 pFa

Maximum Safe Input Voltage 

DC Coupled 400 V (dc +  peak ac) or 800 V ac p-p 
to 10 kHz or less.3

See Figure 1-1 for derating curve.

AC Coupled 400 V (dc +  peak ac) or 800 V ac p-p 
to 10 kHz or less.3

Common-Mode Rejection Ratio 
(CMRR)

At least 10 to 1 at 50 MHz. Checked at 10 mV per division for 
common-mode signals of 6 divisions or 
less with VOLTS/DIV Variable control 
adjusted for best CMRR at 50 kHz.

Input Current 1.0 nA or less (0.5 division trace shift 
at 2 mV per division).3

Trace Shift with Attenuator Rotation 0.75 division or less.3 VOLTS/DIV Variable control in CAL 
detent.

Trace Shift as VOLTS/DIV 
Variable Control is Rotated

1.0 division or less.3

Trace Shift with Invert 1.5 division or less.3

Channel Isolation Greater than 100 to 1 at 50 MHz.

POSITION Control Range At least ±11 divisions from graticule 
center.

1-3

■Performance Requirement not checked in Service Manual.
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Characteristics

Table 1-1 (cont) 

Performance Requirements Supplemental Information

TRIGGER SYSTEM

A TRIGGER Sensitivity

P-P AUTO and NORM Modes 
A Sweep

Internal

External trigger signal from a 50 0 
source driving a 50 0 coaxial cable 
terminated in 50 0 at the input connector.

Trigger sensitivities define signal 
amplitude required for stable display.

10 MHz 60 MHz 100 MHz

0.35 div 1.2 div 1.5 div

External 40 mV 150 mV 250 mV

Counter

Internal 0.5 div 1.5 div 2.0 div

External 50 mV 160 mV 300 mV

Lowest Useable Frequency in P-P 
AUTO Mode

20 Hz with 1.0 division internal 
or 100 mV external.®

TV FIELD Mode 1.0 division of composite sync.®

B TRIGGER Sensitivity (Internal Only) 

B Sweep

10 MHz 60 MHz 100 MHz

0.35 div 1.2 div 1.5 div

Counter 0.5 div 1.5 div 2.0 div

EXT INPUT

Maximum Input Voltage 400 V (dc +  peak ac) or 800 V ac p-p 
at 10 kHz or less.®

See Figure 1-1 for derating curve.

Input Resistance 1 Mfi ±2%.®

Input Capacitance 22 pF ±2.5 pF.®

AC Coupled 10 Hz or less at lower —3 dB point.®

Offset 25 mV or less.

LEVEL Control Range 

A TRIGGER (NORM) 

INT Can be set to any point of the trace 
that can be displayed.®

EXT, DC At least ± 1.6 V, 3.2 V p-p.

EXT, DC -  10 At least ±16 V, 32 V p-p.®

B TRIGGER (Internal only) Can be set to any point of the trace 
that can be displayed.®

VAR HOLDOFF Control Increases A Sweep holdoff time by at 
least a factor of 10.®

■Performance Requirement not checked in Service Manual.
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Specification—2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

TRIGGER SYSTEM (cont)

LEVEL Control Range (cont) 

Trigger View System 

Deflection Factor 

Internal Same as vertical.

External 

AC and DC 100 mV per division.

DC ±  10 1 V per division.

Accuracy ±20%.

Delay Difference Between EXT 
INPUT and Either Vertical 
Channel

Less than 2.0 ns.a

HORIZONTAL DEFLECTION SYSTEM

Sweep Rate

Calibrated Range 

A Sweep 0.5 s per division to 0.05 /us per 
division in a 1-2-5 sequence. X I0 
magnifier extends maximum sweep 
speed to 5 ns per division.

B Sweep 50 ms per division to 0.05 /ts per 
division in a 1-2-5 sequence. X I0 
magnifier extends maximum sweep 
speed to 5 ns per division.

Accuracy

+  15°C to +35°C

Unmagnified Magnified Sweep accuracy applies over the 
center 8 divisions. Exclude the first 
25 ns of the sweep for magnified 
sweep speeds and anything beyond 
the 100th magnified division.

±2% ±3%

0°C to +50°C ±3%a ±4% a

POSITION Control Range Start of sweep to 10th division will 
position past the center vertical 
graticule line in XI or 100th division in 
X I0.

Sweep Linearity ±5%. Linearity measured over any 2 of the 
center 8 divisions. With magnifier in X I0, 
exclude the first 25 ns and anything past 
the 100th division.

Variable Control Range Continuously variable between 
calibrated settings. Extends the A and 
B sweep speeds by at least a factor of 
2.5.

1-5
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Specification—2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

HORIZONTAL DEFLECTION SYSTEM (C<>nt)

Sweep Length Greater than 10 division.

A/B SWP SEP Range ± 3.5 divisions or greater.

Delay Time

Dial Control Range

Applies to 0.5 its per division 
and slower

<0.5 +300 ns to >10 divisions.

Jitter One part or less in 10,000 (0.01%) of 
the maximum available delay time.

X-Y OPERATION (X I MAGNIFICATION)

Deflection Factors Same as Vertical Deflection System 
(with VOLTS/DIV Variable controls in 
CAL detent).

Accuracy

X-Axis
+  15°C to +35°C ±3%.

Measured with a dc-coupled, 5-division 
reference signal.

0°C to +50°C ± 4%.a

Y-Axis Same as Vertical Deflection System.8

Bandwidth ( - 3  dB) 

X-Axis Dc to at least 2.5 MHz.

Measured with a 5-division 
reference signal.

Y-Axis Same as Vertical Deflection System.8

Phase Difference Between X- and 
Y-Axis Amplifiers

±3° from dc to 50 kHz.8 With dc-coupled inputs.

PROBE ADJUST

Output Voltage of PROBE ADJUST 0.5 V ±5%.
Jack

Repetition Rate 1 kHz ± 20%a.

Z-AXIS INPUT

Sensitivity 5 V causes noticeable modulation. Useable frequency range is
Positive-going input decreases 
intensity.

dc to 20 MHz.

Maximum Safe Input Voltage 30 V (dc +  peak ac) or 30 VC p-p ac at 
1 kHz or less.8

Input Resistance 10 kft ±10%.8

■Performance Requirement not checked in Service Manual.
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Specification— 2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

COUNTER-TIMER

Frequency

Maximum Input Frequency

Ranges Maximum
Resolution®

100 Hz 
1 kHz

0.00001 Hz 
0.0001 Hz

10 kHz 
100 kHz

0.001 Hz 
0.01 Hz

1 MHz 
10 MHz 

100 MHz

0.1 Hz 
1 Hz 

10 Hz

Same as trigger specifications.®

Minimum Displayable 
Frequency

0.20000 Hz.®

Time Base Error 

Standard ±1 X 10-5 (10 parts per million.)
Less than 5 X 10~6 change per year.®

Option 14 ±5 X 10-7 (0.5 parts per million.) 
Less than 1 X 10~7 change per 
month.®

Nongated Mode (Hz) 

Resolution Error [ t C'4NTJE)F’ iLso]
Accuracy Resolution Error ±  (TBE)F

Gated Mode (Hz) 

Resolution Error

Accuracy Resolution Error ±  Frequency 
Gating Error ±  (TBE)F.

Gating Error

TJE =  Trigger jitter error (seconds).

F =  Frequency of input (Hz).

N =  Number of input samples accumulated =  F(0.25 second ±0.01 second) S=1.

LSD =  One count in least significant digit.

TBE =  Time base error (fractional).

G =  Number of gate intervals in one measurement =  (A sweep repetition rate) (0.25 second ±0.01 second) ^  1. 

Ng =  Number of samples inside one gate interval > 1 .

■Performance Requirement not checked in Service Manual.

■Reduces to ±  LSD for pulse inputs with transition times < 2 0  ns.
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

COUNTER-TIMER (cont)

Period

Minimum Input Period

Ranges Maximum
Resolution*

5s  
1 s 

100 ms

1 MS
100 ns 
10ns

10 ms 
1 ms 

100 ms

1 ns 
100 ps 
10 ps

See trigger specifications.

Maximum Displayable 
Period

5 seconds.3

Nongated Mode (seconds) 

Resolution Error T 1.4 TJE lor/ | aBI 1 N IL S D J
Accuracy Resolution Error ± (TBE)P.®

Gated Mode (seconds) 

Resolution Error T 1.4 TJE lc.r/ | ab ± —, ±  LSD
L NgVG J

Accuracy Resolution Error ± Time Interval 
Gating Error ± (TBE)P.

Time Interval Gating Error 2 ns

Width Ranges Maximum
Resolution*

5s 
1 s 

100 ms

1 MS
100 ns 

10 ns

10 ms 
1 ms

100 MS

1 ns 
100 ps 
10 ps

TJE =  Trigger jitter error (seconds).

P =  Period of input (seconds)

N =  Number of input samples accumulated =  F(0.25 second ±0.01 second) > 1 .

LSD =  One count in least significant digit.

TBE =  Time base error (fractional).

G =  Number of gate intervals in one measurement =  (A sweep repetition rate) (0.25 second ±0.01 second) > 1 . 

Ng =  Number of samples inside one gate interval > 1 .

•Performance Requirement not checked in Service Manual.

•Reduces to ±  LSD for pulse inputs with transition times < 2 0  ns.
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

COUNTER-TIMER (cont)

Width (cont)

Minimum Input Width 5 ns.a

Maximum Displayable Width 5 seconds.3

Nongated Mode (seconds) 

Resolution Error ± - 4 -  (TJE of leading edge
L v N 10 nslac 
± TJE of trailing edge) ± j

Accuracy Resolution Error ± (TBE)W ± 
Hysteresis Error ± 10 ns.

Checked in A TRIGGER NORM 
MODE.

Gated Mode (seconds) 

Accuracy Resolution Errord ± (TBE)W ± 
Hysteresis Error ± Time Interval 
Gating Error ± 10 ns.

Hysteresis

Error (seconds) f Sensitivity /  1 
[  2 \slew rate of trailing edge

1 rslew rate of leading edge/J

Sensitivity See A and B TRIGGER sensitivities 
expressed in divisions on screen.3

Slew rate expressed in divisions 
on screen.

Delay Time Ranges Maximum
Resolution3

5s  
1 s 

100 ms

1 MS
100 ns 

10 ns

10 ms 
1 ms

100 MS

1 ns 
100 ps 
10 ps

TJE =  Trigger jitter error (seconds).

N =  Number of input samples accumulated =  F(0.25 second ±0.01 second) > 1 . 

TBE =  Time base error (fractional).

W =  Width being measured in seconds.

Performance Requirement not checked in Service Manual. 

cReduces to ±  io  nsec for pulse inputs with transition times < 2 0  ns.

V *
dSame as resolution error in nongated mode.

*Reduces to 5 ns for pulse inputs with transition times < 2 0  ns and trigger level centered on waveform.
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

COUNTER-TIMER (cont)

Delay Time (cont)

Minimum Displayable Delay 
Time

500 ns.a

Maximum Displayable Delay 
Time

2.5 seconds.3

B Triggered After Delay 
(seconds)

Resolution Error [  ± —7— (TJE of leading edge ±TJE
L V 10 nslaf 
of trailing edge) ±  — —-

V G J

Accuracy Resolution Error d (TBE)Td ± 20 ns.

Delta Time Ranges Maximum
Resolution3

5s 1 MS
1 s 100 ns

100 ms 10 ns

10 ms 1 ns
1 ms 100 ps

lOOps 10 ps

Maximum Displayable 
Delta Time

2.5 seconds3

B Runs After Delay (seconds)

Resolution Error 2(delay time jitter) 10 nsec3
~  yjG \/G

Accuracy Resolution Error ±  (TBE)TA.

G =  Number of gate intervals in one measurement =  (A sweep repetition rate) (0.25 second ±0.01 second) > 1 . 

TBE =  Time base error (fractional).

Td =  Delay time being measured in seconds.

TJE =  Trigger jitter error (seconds).

TA =  Delta time being measured in seconds.

■Performance Requirement not checked in Service Manual.
'Reduces to ±  io  nsec for pulse inputs with transition times < 2 0  ns.

VG
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Specification—2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

COUNTER-TIMER (cont)

Delta Time (cont)
B Runs After Delay (cont)

B Triggered After Delay 
With VERTICAL MODE 
Switch in CH 1, CH 2, ADD, 
and CHOP (seconds)

Resolution Error ± — (TJE of leading edge ±  
20 nsl

TJE of trailing edge) ± "  ^  1

Accuracy Resolution Error ±  (TBE)TA ± 50 ps.

Resolution and Accuracy 
Definitions

Trigger Jitter Error (TJE), V(6n,)2 +  (en2>2 a Slew rate expressed in divisions on
Through Vertical Input 
Connectors (in seconds)

Slew rate of triggering edge screen per second.

Value of en1 (divisions, RMS) BW LIMIT 
On"

BW LIMIT 
Off*

2 mV per Division 0.08 0.1

5 mV per Division to 
5 V per Division

0.04 0.05

MULTIMETER

DC Volts Ranges Resolution*

0.5 V 100#tV
5 V 1 mV

50 V 10 mV
500 V 100 mV

Display Update Rate >2.5 per second.

G — Number of gate intervals in one measurement =  (A sweep repetition rate) (0.2S second ±0.01 second) > 1 .  

TJE =  Trigger jitter error (seconds).

N =  Number of input samples accumulated =  F(0.25 second ±0.01 second) 5*1.

TBE =  Time base error (fractional).

TA =  Delta time being measured in seconds.

en1 ~  RMS noise of vertical system (in divisions on screen).

en2 =  RMS noise voltage of input signal (in divisions on screen).

■Performance Requirement not checked in Service Manual.
'Reduces to ±  io  nsec for pulse inputs with transition times < 2 0  ns.

~ w
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Specification—2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

MULTIMETER (cont)

DC Volts (cont) 

Accuracy

+  18°C to +28°C ±(0.1% of reading +  1 LSD).

0°C to +18°C and +28°C  
to +40°C.

±(0.2% of reading +  4 LSDs).a

Normal Mode Rejection >50 dB from 48 Hz to 62 Hz.

RMS Volts (AC Coupled) 

Display Update Rate

Ranges Resolution8

0.5 V 
5 V

50 V 
350 V

100 mV 
1 mV

10 mV 
100 mV

>2.5 per second.

Accuracy (20 Hz to 20 kHz)

+  18°C to +28°C ±(1.0% of reading +  6 LSDs).

0°C to +18°C and ±(1.5% of reading +  8 LSDs).a
+28°C to +40°C

Common Mode Rejection >60 dB from 48 Hz to 62 Hz.

Crest Factor «s3.0 to maintain stated accuracy.®

Resistance Ranges Resolution8

50 fi 0.01 fi
500 fi 0.1 fi
5 Kfi 1 fi

50 Kfi lOfi
500 Kfi 100 Q

5 Mfi 1 Kfi

50 Mfi 10 Kfi
200 Mfi 100 Kfi

2 Gfi 10 Mfi

Display Update Rate >2.5 per second.

Overrange Indication Display indicates “OPEN”.3
(Resistance > 2  Gfi)

LSD =  One count in least significant digit.

'Performance Requirement not checked in Service Manual.
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Specification— 2236 Service

Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

MULTIMETER (cont)

Resistance (cont)

Diode Detection 
(Fully Automatic)

Detectable Forward 
Voltage Drop

0.15 volts to 2.0 volts.3

Minimum Shunt Resistance >2000 0 per volt of forward drop.3 Resistance shunts detectable device.

Maximum Series Resistance 400 12 per volt of forward drop.3 Resistance in series with detectable 
device.

Forward Drop 
Measurement Accuracy

± (1 % of reading +1 LSD).3

Accuracy

+  18°C to +28°C

5012 50012
to

50M12

200 M12 2 G12

±(0.3%
of

reading
+20

LSDs)

±(0.15% 
of 

reading 
+  2 

LSDs)

±(1.0% 
of 

reading 
+  1 

LSD)

±(10.0% 
of 

reading 
+  1 

LSD)

0°C to +  18°C and 
+28°C to +40°C

±(0.5% 
of 

reading 
+22 

LSDs)3

±(0.2% 
of 

reading 
+4  

LSDs)3

±(1.5% 
of 

reading 
+2  

LSDs)3

±(15.0% 
of 

reading 
+2  

LSDs)3

Continuity With less than 5.012 ± 112 mesured, an 
audible tone will be generated.3

Temperature

Probe Tip Measurement 
Range

—62°C to +240°C in one range.3

With the temperature probe not plugged 
in, the readout will display “ProbE-?”

Resolution 0.1° (C orF).

Display Update Rate >0.9 per second.

Accuracy
(At these Instrument 
Ambient Temperatures)

+  18°C to +28°C ±(2% of reading ± 1.5°C) or 
± (2% of reading ±2.7°F).

No special calibration required for 
temperature probe (P6602).

0°C to +  18°C and 
+28”C to +50°C

±(2% of reading ±2.0°C) or 
±(2% of reading ±3.6°F).3

LSD =  One count in least significant digit.

1-13

■Performance Requirement not checked in Service Manual.
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Table 1-1 (cont)

Characteristics Performance Reqi irements Supplemental Information

MULTIMETER cont)

Multimeter Inputs 

Input Impedance 

Resistance (DCV)

Isolated from the oscillosc 

10 Mfi ±0.25%.a

ape ground.® In all CTM functions and ranges.

Capacitance (AC RMSV) 180 pF ±10%.a

Maximum Safe Input 
Voltage

+  (Positive) Input to 
Ground

500 V (dc +  peak ac).a

— (Negative) Input to 
Ground

500 V (dc +  peak ac).a

Positive to Negative 
Inputs

500 V (dc +  peak ac).a

CH 1 Volts 

1X Probe

10X Probe (P6121)

Ranges Re: iolution* Ranges determined by CH 1 VOLTS/DIV 
switch. Multimeter automatically switches 
to 10X ranges when a P6121 is used

0.5 V 
5 V 

50 V

5 V 
50 V 

500 V

1

1

00 MV
1 mV 

10 mV

1 mV 
10 mV 
)0mV

Dc Volts

Display Update Rate >2.3 per second.®

Selected by setting the Channel 1 input 
coupling switch to DCV.

Accuracy

+  18°C to +28°C

IX  Probe 10}( Probe

±(0.30%
of

reading
+ 6

LSDs)

±

r<

1

(0.50%
of

lading
+6

.SDs)

0°C to +  18°C and 

+28°C to +50°C

±(0.5%
of

reading
+20

LSDs)®

■i

r<

L

(0.7%
of

fading
+20
SDs)®

Normal Mode Rejection Ratio >30 dB from 48 Hz to 62 Hz.®

LSO =  One count in least significant digit.

•Performance Requirement not checked in Service Manual.
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Table 1-1 (cont)

Characteristics Performance Requirements Supplemental Information

MULTIMETER (cont)

CH 1 Volts (cont)

AC RMS Volts Selected by setting the Channel 1 input 
coupling switch to AC RMSV.

Display Update Rate s>2.5 per second.

Accuracy IX  Probe
P6121 

10X Probe Probe compensation is adjusted

50 Hz to 
100 Hz

100 Hz to 
20 kHz

20 Hz to 
20 kHz

±0.1% of reading with CH 1 VOLTS 
VOLTS/DIV switch set to 0.5 (X I0) 
apply 4 V + 0.01 %, 20 kHz sinewave.

+18°C to +28°C ±(2.0% ±(1.0% ±(2.0%

of
reading

+6
LSDs)

of
reading

+6
LSDs)

of
reading

+6
LSDs)

0°C to +18°C and 
+28°C to +50°C

±(2.25% 
of 

reading 
+8  

LSDs)8

±(1.25% 
of 

reading 
+ 8  

LSDs)8

±(2.25% 
Of 

reading 
+ 8  

LSDs)8

Crest Factor «?3.0 to maintain stated accuracy.8

POWER SOURCE

Line Voltage Ranges 90 V to 250 V.8

Line Frequency 48 Hz to 440 Hz 8

Maximum Power Consumption 60 W (11 OVA).8

Line Fuse 1.25 A, 250 V, slow-blow.

CATHODE-RAY TUBE

Display Area 80 by 100 mm.8

Standard Phosphor P31.8

Nominal Accelerating Voltage 14 kV.8

1-15

LSD =  One count in least significant digit.

■Performance Requirement not checked in Service Manual.
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Table 1-2 
Environmental Characteristics

Characteristics Description

Temperature

NOTE

The instrument meets the requirements of MIL-T-28800C, paragraphs 4.5.5.1.3, 
4.5.5.1.4, and 4.5.5.1.2.2 for Type III, Class 5 equipment, except for maximum 
operating temperature, and minimum storage temperature as indicated.

Operating
AC RMSV, DCV, and Q Modes

0° to 40°C (+32°F to +104°F).

All Other Modes 0° to +50°C (+32° to +122°F).

Nonoperating —50°C to +75°C (—58°F to +167°F). Tested to MIL-T-28800C paragraphs 
4.5.5.1.3 and 4.5.5.1.4, except in 4.5.5.1.3 steps 4 and 5 (0°C operating test) are 
performed ahead of step 2 (—50 °C nonoperating test). Equipment shall remain 
off upon return to room ambient during step 6. Excessive condensation shall be 
removed before operating during step 7.

Altitude

Operating To 4,500 m (15,000 ft). Maximum operating temperature decreased 1 °C per 
1,000 ft above 5,000 ft.

Nonoperating To 15,000 m (50,000 ft).

Humidity (Operating and Nonoperating) 5 cycles (120 hours) referenced to MIL-T-28800C paragraph 4.5.5.1.2.2, for Type 
III, Class 5 instruments. Nonoperating and operating of 95% -5 %  to +0%  
relative humidity. Operating at +30°C and +40°C for AC RMSV, DCV, and fi 
Modes only and operating at +30°C and +50°C for all other modes. 
Nonoperating at +30°C to +60°C.

Vibration (Operating) 15 minutes along each of 3 major axes at a total displacementof 0.015 inch p-p 
(2.4 g’s at 55 Hz) with frequency varied from 10 Hz to 55 Hz to 10 Hz in 1-minute 
sweeps. Hold for 10 minutes at 55 Hz in each of the 3 major axes. All major 
resonances must be above 55 Hz.

Shock (Operating and Nonoperating) 30 g’s, half-sine, 11-ms duration, 3 shocks per axis each direction, for a total of 
18 shocks.

EMI Meets radiated and conducted emission requirements per VDE 0871 Class B.
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Table 1-3 
Physical Characteristics

Specification—2236 Service

Characteristics Description

Weight With Power Cord

With Cover, Probes, and Pouch 7.3 kg (16 lb).

Without Cover, Probes, and Pouch 6.0 kg (13.3 lb).

Domestic Shipping Weight 10.1 kg (22.2 lb).

Height 137 mm (5.4 in).

Width

With Handle 360 mm (14.2 in).

Without Handle 328 mm (12.9 in).

Depth

With Front Cover 446 mm (17.5 in).

Without Front Cover 440 mm (17.3 in).

With Handle Extended 513 mm (20.2 in).

Figure 1-1. Maximum input voltage vs frequency derating curve for CH 1 OR X & DMM. CH 2 OR Y, and EXT INPUT connectors.
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Figure 1-2. Physical dimensions of the 2236 Oscilloscope.



Section 2—2236 Service

OPERATING INSTRUCTIONS

PREPARATION FOR USE

SAFETY

Refer to the “Operators Safety Summary” at the front of 
this manual for power source, grounding, and other safety 
considerations pertaining to the use of the 2236. Before 
connecting the instrument to a power source, carefully read 
the following about line voltages, power cords, and fuses.

LINE VOLTAGE

The instrument is capable of continuous operation using 
input voltages that range from 90 V to 250 V nominal at 
frequencies from 48 Hz to 440 Hz.

POWER CORD

A detachable three-wire power cord with a three-contact 
plug is provided with each instrument to permit connection 
to both the power source and protective ground. The plug 
protective-ground contact connects (through the protective- 
ground conductor) to the accessible metal parts of the in
strument. For electrical-shock protection, insert this plug 
only into a power outlet that has a securely grounded pro
tective-ground contact.

Instruments are shipped with the required power cord as 
ordered by the customer. Available power cords are illus
trated in Figure 2-1, and part numbers are listed on the “Ac
cessories” page at the back of this manual. Contact your 
Tektronix representative or local Tektronix Field Office for 
additional power-cord information.

LINE FUSE

The instrument fuse holder is located on the rear panel 
(see Figure 2-2) and contains the line fuse. The following 
procedure can be used to verify that the proper fuse is in
stalled or to install a replacement fuse.

1. Unplug the power cord from the power-input source (if 
applicable).

Plug
C onfigura tion Usage

Line
Voltage

Reference
Standards

N orth
Am erican

1 2 0 V /
15A

120V
AN SI C 73.11 
N E M A  S-15-P 
IEC 83

Universal
Euro

2 4 0 V /
10-16A

240V CEE (7M LIV .V II 
IEC 83

" i p )

UK
2 4 0 V /

13A
240V BS 1 36 3  

IEC 8 3

Australian
2 4 0 V /

10A
240V AS C 112

N orth
Am erican

2 4 0 V /
15 A

240V
AN SI C 7 3 .2 0  
N E M A  6 -15 -P  
IEC 83

Sw itzerland
2 2 0 V /

6A
220V SEV

Abbreviations:
AN SI — Am erican N a tional Standards Institu te  
AS — Standards Association o f Austra lia  
BS — British Standards Ins titu tion  
CEE — Internationa l Com m ission on Rules fo r  the 

Approval o f E lectrical Equipm ent 
IEC — International E lectrotechnica l Com m ission 
N E M A — N ational E lectrical M anufactu rer's  Association 
SEV — Schweizevischer E iektrotechischer Verein

(2931- 21)4204-53

Fig. 2-1. Optional power cords.

2. Press in and slightly rotate the fuse-holder cap coun 
terclockwise to release it.

3. Pull the cap (with the attached fuse inside) out of the 
fuse holder.

4. Verify proper fuse value (see Power Source of Table 
1-1 in the “Specification” section).

5. Reinstall the fuse (or replacement fuse) and the fuse- 
holder cap.
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Operating Instructions— 2236 Service

INSTRUMENT COOLING

Always maintain adequate instrument cooling. The venti
lation holes on both sides of the equipment cabinet and the 
fan-exhaust holes in the rear panel must remain free of 
obstruction.

LINE
FUSE

POWER
CORD

4205-02

Fig. 2-2. Fuse holder and power cord connector.

CONTROLS, CONNECTORS, AND INDICATORS

The following descriptions are intended to familiarize the 
operator with the location, operation, and function of the 
instrument’s controls, connectors, and indicators.

DISPLAY, POWER, AND PROBE ADJUST

Refer to Figure 2-3 for location of items 1 through 8.

M  J Internal Graticule— Eliminates parallax viewing error 
between the trace and graticule lines. Rise-time ampli
tude and measurement points are indicated at the left 
edge of the graticule.

( 2 )  POWER Switch—Turns instrument power on and off. 
Press in for ON; press again for OFF.

( 3 )  Power Indicator—An LED that illuminates when 
'  ^ power is available to the instrument and the POWER

switch is set to ON (button in).

( A )  FOCUS Control—Adjusts for optimum display 
definition.

( T )  PROBE ADJUST Connector— Provides an approxi
mately 0.5-V, negative-going, square-wave voltage (at 
approximately 1 kHZ) that permits an operator to 
compensate voltage probes and to check operation of 
the oscilloscope vertical system. It is not intended for 
verifying the accuracy of the vertical gain or time-base 
circuitry.

BEAM FIND Switch—When held in, compresses the 
display to within the graticule area and provides a visi
ble viewing intensity to aid in locating off-screen 
displays.

TRACE ROTATION Control— Screwdriver adjust
ment used to align the crt trace with the horizontal 
graticule lines.
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Operating Instructions—2236 Service

4205-03

Fig. 2-3. Power and display controls and indicators and PROBE ADJUST output.

( IT )  A and B INTENSITY Controls— Determine the bright
ness of the A and B Sweep traces.

VERTICAL

Refer to Figure 2-4 for location of items 9 through 17.

®  CH 1 VOLTS/DIV and CH 2 VOLTS/DIV Switches—
Used to select the vertical deflection factor in a 1-2-5 
sequence. To obtain a calibrated deflection factor, the 
VOLTS/DIV variable control must be in the calibrated 
(CAL) detent (fully clockwise). The CH 1 VOLTS/DIV 
switch selects the range for Multimeter voltage mea
surements in CH 1 V CTM mode.

IX — Indicates the deflection factor selected when 
using either a IX probe or a coaxial cable.

10X PROBE—Indicates the deflection factor se
lected when using a 10X probe.

VOLTS/DIV Variable Controls—When rotated coun
terclockwise out of their calibrated detent positions, 
these controls provide continuously variable, 
uncalibrated deflection factors between the calibrated Fig. 2-4. Vertical controls and connectors.
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settings of the VOLTS/DIV switches. In CH 1 V mode, 
the CH 1 VOLTS/DIV Variable control has no influ
ence on the Channel 1 volts measurements.

POSITION Controls— Used to vertically position the 
display on the crt. When the SEC/DIV switch is set to 
X-Y, the Channel 2 POSITION control moves the dis
play vertically (Y-axis), and the Horizontal POSITION 
control moves the display horizontally (X-axis).

( l2 )  CH 1 OR X & DMM and CH 2 OR Y Input Connec
tors— Provide for application of external signals to the 
instrument deflection system for display on the crt and 
to the Multimeter (CH 1 OR X & DMM input connector 
only. In normal deflection mode (SEC/DIV switch not 
set to X-Y), signals from both connectors provide ver
tical deflection on the crt. In the X-Y mode (SEC/DIV 
switch set to X-Y), the signal connected to the CH 1 
OR X input connector provides horizontal deflection 
(X-axis), and the signal connected to the CH 2 OR Y 
input connector provides vertical deflection (y-axis).

Input Coupling (AC/AC RMSV-GND-DC/DCV and 
AC-GND-DC) Switches—Three-position switches 
that select the method of coupling the input signals to 
the instrument deflection system. When in CH 1 V 
CTM mode the Channel 1 Input Coupling switch se
lects the type of voltage measurement the Multimeter 
will perform on the Channel 1 input signal (AC RMSV 
or DCV).

AC— Input signal is capacitively coupled to the ver
tical amplifier. The dc component of the input sig
nal is blocked. Low-frequency limit (-3 dB point) is 
approximately 10 Hz.

GND—The input of the vertical amplifier is 
grounded to provide a zero (ground) reference-volt
age display (does not ground the input signal). This 
switch position allows precharging the input cou
pling capacitor.

DC—All frequency components of the input signal 
are coupled to the vertical deflection systems.

( m )  VERTICAL MODE Switches—Two three-position 
switches and two button switches are used to select 
the mode of operation for the vertical amplifier 
system.

CH 1— Selects only the Channel 1 input signal for 
display.

BOTH—Selects both Channel 1 and Channel 2 in
put signals for display. The BOTH position must be 
selected for either ADD, ALT, or CHOP operation.

CH 2— Selects only the Channel 2 input signal for 
display.

ADD— Displays the algebraic sum of the Channel 1 
and Channel 2 input signals.

ALT—Alternately displays Channel 1 and Channel 
2 input signals. The alternation occurs during re
trace at the end of each sweep. This mode is useful 
for viewing both input signals at sweep speeds 
from 0.05 us per division to 0.2 ms per division.

CHOP—The display switches between the Chan
nel 1 and Channel 2 input signals during the 
sweep. The switching rate is approximately 
500 kHZ. This mode is useful for viewing both 
Channel 1 and Channel 2 input signals at sweep 
speeds from 0.5 ms per division to 0.5 s per 
division.

TRIG VIEW— Press in and hold this button to dis
play a sample of the signal present in the A Trigger 
amplifier (for all A SOURCE switch settings). All 
other signal displays are removed while the TRIG 
VIEW button is held in.

BW LIMIT—When pressed in, this button switch 
limits the bandwidth of the vertical amplifier and the 
A Trigger system to approximately 20 MHz. Button 
must be pressed a second time to release it and 
regain full 100-MHz bandwidth operation. Provides 
a method for reducing interference from high- 
frequency signals when viewing low-frequency 
signals.

U 5 j INVERT Switch— Inverts the Channel 2 display when 
X button is pressed in. Button must be pressed in a sec

ond time to release it and regain a noninverted 
display.

( j j i )  GND Connector— Provides direct connection to the 
instrument chassis ground.

( l? )  SERIAL and Mod Slots—The SERIAL slot is im
printed with the instrument's serial number. The Mod 
slot contains the option number that is installed in the 
instrument.

HORIZONTAL

Refer to Figure 2-5 for location of items 18 through 24.

M 8 ) A and B SEC/DIV Switches— Used to select the 
sweep speeds for the A and B Sweep generators in a
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Fig. 2-5. Horizontal controls.

1-2-5 sequence. To obtain calibrated sweep speeds, 
the A and B SEC/DIV Variable control must be in the 
calibrated detent (fully clockwise).

A SEC/DIV—The calibrated sweep speed is 
shown between the two black lines on the clear 
plastic skirt. This switch also selects the delay time 
for delayed-sweep operation when used in con
junction with the B DELAY TIME POSITION 
control.

B SEC/DIV—The B Sweep speed is set by pulling 
out the DLY'D SWEEP knob and rotating it clock
wise to a setting opposite the white line scribed on 
the knob. The B Sweep circuit is used only for de
layed-sweep operation.

A and B SEC/DIV Variable Control— Provides con
tinuously variable, uncalibrated A Sweep speeds to at 
least 2.5 times the calibrated setting. It extends the 
slowest sweep speed to at least 1.25 s per division.

( 20)  X10 Magnifier Switch—To increase displayed sweep 
speed by a factor of 10, pull out the A and B SEC/DIV 
Variable knob. The fastest sweep speed can be ex
tended to 5 ns per division. Push in the A and B

SEC/DIV Variable knob to regain the XI sweep 
speed.

(2 n  HORIZONTAL MODE Switch—Three-position switch 
determines the mode of operation for the horizontal 
deflection system, and for frequency, period, width, 
and totalize measurements.

A— Horizontal deflection is provided by the A 
Sweep generator at a sweep speed determined by 
the A SEC/DIV switch setting. Nongated fre
quency, period, width, and totalize measurements 
are made on the A Trigger signal.

ALT—Alternates the horizontal displays between 
the A Sweep (with an intensified zone) and the B 
Delayed Sweep. The A Sweep speed is determined 
by the setting of the A SEC/DIV switch. The B 
Sweep speed and the length of the intensified zone 
on the A Sweep are both determined by the B 
SEC/DIV switch setting. Gated frequency, period, 
width, and totalize measurements are made on the 
B Trigger signal. The gate interval is defined by the 
length of the intensified zone and is valid only when 
B Sweep is triggered.

B—Horizontal deflection is provided by the B 
Sweep generator at a sweep speed determined by
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the B SEC/DIV switch setting. The start of the B 
Sweep is delayed from the start of the A Sweep by 
a time determined by the settings of both the A 
SEC/DIV switch and the B DELAY TIME POSI
TION control. Gated frequency, period, width, and 
totalize measurements are made on the B Trigger 
signal.

0 2 )  POSITION Control—Horizontally positions both the A 
Sweep and the B Sweep displays and horizontally po
sitions X-axis in the X-Y mode.

(23 ) A/B SWP SEP Control—Vertically positions the B 
Sweep trace with respect to the A Sweep trace when 
ALT HORIZONTAL MODE is selected.

(24 ) B DELAY TIME POSITION Control—Selects the 
amount of delay time between the start of the A 
Sweep and the start of the B Sweep. In A TIME 
mode, the B DELAY TIME POSITION control oper
ates in conjunction with the A TIME POSITION con
trol. The B DELAY TIME POSITION control moves 
both intensified zones (reference and comparisons), 
while the A TIME POSITION control moves only one 
intensified zone (time-measurement point). Time dif
ference between the start of the two intensified zones 
is displayed on the readout. In DLY TIME mode, only 
one intensified zone is displayed which is controlled by 
the B DELAY TIME POSITION control. The time dif
ference between the start of the A Sweep and the 
start of the intensified zone is displayed on the 
readout.

TRIGGER

Refer to Figure 2-6 for location of items 25 through 34.

A TRIGGER Mode Switches—Three section switch 
that determines the trigger mode for the A Sweep.

SGL SWP RESET—Press in the spring-return but
ton momentarily to arm the A Sweep circuit or a 
single-sweep display or to reset the CTM when in 
TOTALIZE mode. In CH 1 V mode, pressing the 
SGL SWP RESET button will enter or cancel rela
tive reference mode.

In single-sweep display mode, the trigger system 
operates the same as NORM, except only one 
sweep is displayed for each trigger signal. Another 
sweep cannot be displayed until the SGL SWP RE
SET button is momentarily pressed in again to re
set the A Sweep circuit. This mode is useful for 
displaying and photographing either nonrepetitive

signals or signals that cause unstable conventional 
displays (e.g., signals that vary in amplitude, 
shape, or time). It also allows the gated totalize 
function to acquire signals over just one gate inter
val for events counting.

P-P AUTO-TV LINE— Permits triggering on wave
forms having repetition rates of at least 20 Hz and 
television lines. Sweep free-runs in the absence of 
an adequate trigger signal or when the repetition 
rate is below 20 Hz. The range of the A TRIGGER 
LEVEL control is restricted to the peak-to-peak 
range of the trigger signal.

NORM—Sweep is initiated when an adequate trig
ger signal is applied. In the absence of a trigger 
signal, no baseline trace will be present.

TV FIELD— Press in both P-P AUTO and NORM 
buttons. Permits triggering on television field sig
nals. A TRIGGER LEVEL control range and auto 
baseline are the same as in P-P AUTO.

0 6 )  TRIG’D-READY Indicator—LED illuminates when ei- 
ther P-P AUTO or NORM Trigger Mode is selected, 
when the A Sweep has been triggered (TRIG’D). 
When SGL SWP RESET button is momentarily 
pressed in, the LED illuminates to indicate that the A 
Trigger circuit is armed (READY) for a single sweep 
display.
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( 2? ) A TRIGGER LEVEL Control—Selects the amplitude 
point on the trigger signal at which the sweep is 
triggered.

(28J  SLOPE Switches—Select the slope of the signal that 
triggers the sweep.

OUT—When button is released out, sweep is trig
gered from the positive-going slope of the trigger 
signal. In WIDTH mode the CTM measures the 
positive half cycles of the trigger signals.

IN—When button is pressed in, sweep is triggered 
from the negative-going slope of the trigger signal. 
In WIDTH mode the CTM measures the negative 
half cycles of the trigger signals.

(29) A SOURCE Switch— Determines the source of the 
trigger signal that is coupled to the input of the A Trig
ger circuit.

INT— Permits triggering on signals that are applied 
to the CH 1 OR X & DMM and CH 2 OR Y input 
connectors. The source of the internal signal is se
lected by the A & B INT switch.

LINE—The power-source waveform is the source 
of the trigger signal. This trigger source is useful 
when vertical input signals are time related (multi
ple or submultiple) to the frequency of the power- 
input source voltage.

EXT— Permits triggering on signals applied to the 
EXT INPUT connector.

(30) A & B INT Switch—Selects the source of the internal 
v triggering signal when the A SOURCE switch is set to

INT.

CH 1—The signal applied to the CH 1 OR X & 
DMM input connector is the source of the trigger 
signal.

VERT MODE—The internal trigger source is deter
mined by the signals selected for display by the 
VERTICAL MODE switches. See Table 2-1 for 
VERT MODE trigger source.

CH 2—The signal applied to the CH 2 OR Y input 
connector is the source of the trigger signal.

A EXT COUPLING Switch— Determines the method 
used to couple external signals to the A TRIGGER 
circuit from the EXT INPUT connector.

Table 2-1 
VERT MODE Trigger Source

VERTICAL MODE Trigger Source

CH 1 CH 1 OR X & DMM input signal.

CH 2 CH 2 OR Y input signal.

BOTH and ADD Algebraic sum of CH 1 OR X & DMM 
and CH 2 OR Y input signals.

BOTH and CHOP Algebraic sum of CH 1 OR X & DMM 
and CH 2 OR Y input signals.

BOTH and ALT Alternates between Channel 1 and 
Channel 2 on every other sweep (i.e. 
CH 1 OR X & DMM input signal trig
gers the sweep that displays Channel 
1, and CH 2 OR Y input signal triggers 
the sweep that displays Channel 2).

AC—Signals above 60 Hz are capacitively coupled 
to the input of the A Trigger circuit. Any dc compo
nents are blocked, and signals below 60 Hz are 
attenuated.

DC—All components of the signal are coupled to 
the input of the A Trigger circuitry. This position is 
useful for displaying low-frequency or low-repe
tition-rate signals.

DC-MO— External trigger signals are attenuated 
by a factor of 10. All components of the signal are 
coupled to the input of the A Trigger circuit.

(32 ) EXT INPUT Connector— Provides a means of intro
ducing external signals into the A Trigger circuit 
through the A EXT COUPLING switch.

( 33)  B TRIGGER LEVEL Control— Selects the amplitude 
point on the trigger signals at which the sweep is trig
gered. When fully clockwise (B RUNS AFTER DLY), 
the B Sweep circuit runs immediately following the de
lay time selected by the A SEC/DIV and the B DELAY 
TIME POSITION control.

VAR HOLDOFF Control— Provides continuous con- 
y trol of holdoff time between sweeps. Increases the 

holdoff time by at least a factor of 10. This control 
improves the ability to trigger on aperiodic signals 
(such as complex digital waveforms).
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COUNTER,TIMER, AND MULTIMETER

Refer to Figure 2-7 for location of items 35 through 38.

(3?) UPPER FUNCTIONS-LOWER FUNCTIONS Switch—
Push-push switch that determines which set of CTM 
functions is activated by the Function Select switches.

(36J Function Select Switches— Five button switches 
along with the UPPER FUNCTIONS-LOWER FUNC
TIONS switch select the CTM functions. With all the 
switch buttons out, the CTM is disabled and the read
out is blank.

With the UPPER FUNCTIONS-LOWER FUNCTIONS 
switch in the IN position the following CTM functions 
can be selected.

FREQ— Measures the frequency of the trigger sig
nal from the output of the A Trigger circuit (instru
ment in A HORIZONTAL MODE) or the B Trigger 
circuit (instrument in ALT or B HORIZONTAL 
MODE).

PER— Measures the period of the trigger signal 
from the output of the A Trigger circuit (instrument 
in A HORIZONTAL MODE) or the B Trigger circuit 
(instrument in ALT or B HORIZONTAL MODE).

TOTALIZE— Press in both FREQ and PER but
tons. Counts trigger events in the A Trigger circuit 
(instrument in A HORIZONTAL MODE) or the B 
Trigger circuit (instrument in ALT or B HORIZON
TAL MODE). The displayed count can be reset to 
zero by switching between A and ALT HORIZON
TAL MODE or by pressing in momentarily the SGL 
SWP RESET button.

WIDTH— Measures the width of the trigger signal 
from the output of the A Trigger circuit (instrument 
in A HORIZONTAL MODE) or the B Trigger circuit 
(instrument in ALT or B HORIZONTAL MODE). 
With the trigger slope switch in positive position, 
the CTM measures the positive displayed half cy
cles of the trigger signals; when in negative posi
tion the CTM measures the negative displayed half 
cycles of the trigger signals.

DCV— Measures dc voltage from 0 to 499.9 volts 
when applied to the Multimeter inputs. The word 
“OUCH” is displayed if 500 V or more is applied to 
the Multimeter inputs.

O /-W - (Resistance/Semiconductor)— Measures 
resistance up to 1.99 G [OHMS] or indicates that 
the device-under-test is a forward-biased semi
conductor when applied to the Multimeter inputs.

With the UPPER FUNCTIONS-LOWER FUNCTIONS 
switch in the OUT position the following CTM func
tions can be selected.

A TIME— Provides two intensified zones on the crt 
trace for differential time measurements. The loca
tion of the first intensified zone is determined by 
the B DELAY TIME POSITION control, and loca
tion of the second intensified zone is determined by 
the A TIME POSITION control. The time difference 
between the start of the two intensified zones is 
displayed on the readout.

DLY TIME— Measures and displays on the readout 
the time difference between the start of the B 
Sweep (B DLY’D SWEEP) and the start of the A 
Sweep in ALT and B HORIZONTAL MODE.

2-8
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CH 1 V— Measures dc voltage or true ac rms volt
age signals applied to the CH 1 OR X & DMM verti
cal input connector. For dc voltage measurements 
set the Channel 1 Input Coupling switch to DCV 
position, and for true ac rms voltage measure
ments set the Channel 1 Input Coupling switch to 
the AC RMSV position. There is no autoranging; 
CH 1 VOLTS/DIV switch selects the range for the 
CTM voltage measurements. The readout will indi
cate the measuring mode the CTM is in by display
ing an “Ac” or “dc” on the left side of the voltage 
reading. In overrange condition the readout will dis
play the word “OUCH”.

In CH 1 V mode, the CTM has the capability of 
storing a relative reference value, such that the dis
played value is the input voltage minus the stored 
reference value. When either Channel 1 AC RMSV 
or DCV volts are first entered, the stored reference 
value is zero, and the Channel 1 input voltage is 
displayed directly. To set the reference value, 
press in the SGL SWP RESET button momen
tarily, and the value on the readout becomes the 
stored reference value. To regain normal voltage 
measurement press again the SGL SWP RESET 
button momentarily or change the CH 1 
VOLTS/DIV switch position.

AC RMSV— Measures the true ac rms value of the 
input signal applied to the Multimeter inputs, from 
0 V to 349.9 V rms. The word "OUCH” is displayed 
if 350 V or more is applied to the Multimeter input 
connector.

TEMP— Measures temperature in degrees Celsius 
°C when the TEMP button is pressed in, or de
grees Fahrenheit °F when both TEMP and A TIME 
buttons are pressed in. Temperature readings fol
lowing by °C or °F are displayed on the CTM 
readout.

<=3)))<50 (Continuity)— Press in both AC RMSV 
and TEMP buttons for continuity measurements. 
For resistance readings below 5.012 the word 
“Short” is displayed and an audible tone will be 
generated. For resistance readings greater than or 
equal to 5.012, the word “OPEN” is displayed.

Self Test Routine—The CTM can be entered into 
a Self Test routine by setting the UPPER FUNC- 
TIONS-LOWER FUNCTIONS switch to IN and 
pressing in the FREQ, PER, and WIDTH buttons at 
the same time. The message “SELF tESt” will be 
displayed on the readout to indicate that the rou
tine is in self test mode. To exit from the routine

press in any of the CTM front panel buttons to re
gain normal measurement mode. Repeated press
ing of the SGL SWP RESET button will cause the 
CTM to advance through the test menu. To exit 
from the test menu, keep pressing the SGL SWP 
RESET button until “End S-t” message is dis
played on the readout. Then exit from the Self Test 
routine by pressing in any one of the CTM front 
panel buttons. Self Test routine should normally be 
performed by a qualified service personnal.

(37) A TIME POSITION Control— Used in conjunction with 
the B DELAY TIME POSITION control in A TIME 
mode. The control determines the time difference be
tween the starts of the two intensified zones.

(38 ) Readout—Consists of a nine-digit vacuum fluores
cent unit which is used to display measurements se
lected by the CTM. No polarity indication is displayed 
for positive values. Negative polarity indication is 
automatic for negative values. In Counter and Timer 
modes the decimal point is always placed in one of the 
three most-significant digits, and the exponent is al
ways an integer multiple of 3. Resistance measure
ments are also displayed with an exponent. All 
frequency measurements are in Hertz, and time mea
surements are in seconds.

RIGHT-SIDE PANEL

Refer to Figure 2-8 for location of item 39.

39) Multimeter Connectors—Two banana like jacks pro
vide positive (red) and negative (black) inputs for volt
ages, resistance, and temperature measurements.

REAR PANEL

Refer to Figure 2-9 for location of item 40.

(40 ) EXT Z-AXIS Connector— Provides a means of con
necting external signals to the Z-axis amplifier to in
tensity modulate the crt. Applied signals do not affect 
display waveshape. Signals with fast rise times and 
fall times provide the most abrupt intensity change, 
and a 5-V p-p signal will produce noticeable modula
tion. The Z-axis signals must be time-related to the 
display to obtain a stable presentation on the crt.
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Fig. 2-8. Multimeter right side panel connectors. Fig. 2-9. Rear-panel connector.
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OPERATING CONSIDERATIONS

GRATICULE

The graticule is internally marked on the faceplate of the 
crt to enable accurate measurements without parallax error 
(see Figure 2-10). It is marked with eight vertical and ten 
horizontal major divisions. Each major division is divided 
into five subdivisions. The vertical deflection factors and 
horizontal timing are calibrated to the graticule so that 
accurate measurements can be made directly from the crt. 
Also, percentage markers for the measurement of rise and 
fall times are located on the left side of the graticule.

GROUNDING

The most reliable signal measurements are made when 
the 2236 and the unit under test are connected by a 
common reference (ground lead), in addition to the signal 
lead or probe. The probe’s ground lead provides the best 
grounding method for signal interconnection and ensures 
the maximum amount of signal-lead shielding in the probe 
cable. A separate ground lead can also be connected from 
the unit under test to the oscilloscope GND connector 
located on the front panel.

For floating Multimeter measurements the —(negative) 
connector (located on the right side panel) should be 
connected to the lower impedance point of the unit-under
test being measured, to minimize loading.

SIGNAL CONNECTIONS

Generally, probes offer the most convenient means of 
connecting an input signal to the instrument. They are 
shielded to prevent pickup of electromagnetic interference, 
and the supplied 10X probe offers a high input impedance 
that minimizes circuit loading. This allows the circuit under 
test to operate with a minimum of change from its normal 
condition as measurements are being made.

Coaxial cables may also be used to connect signals to 
the input connectors, but they may have considerable effect 
on the accuracy of a displayed waveform. To maintain the 
original frequency characteristics of an applied signal, only 
high-quality, low-loss coaxial cables should be used. 
Coaxial cables should be terminated at both ends in their 
characteristic impedance. If this is not possible, use suitable 
impedance-matching devices.

1ST OR LEFT 11TH OR RIGHT 
VERTICAL VERTICAL 

GRATICULE GRATICULE 
LINE L IN E /

/, )-

-

RISE AND  
FALL TIME  

MEASUREMENT  
PERCENTAGE 

MARKERS ™

CENTER 
„ u  HORIZONTAL 

rlJ :.. GRATICULE 
rlCAL LINE 
ICULE
NE

4 2 0 7 -0 9

Fig. 2-10. Graticule measurement markings.

INPUT COUPLING CAPACITOR 
PRECHARGING

When the Input Coupling switch is set to GND, the input 
signal is connected to ground through the input coupling 
capacitor in series with a 1-MS2 resistor to form a 
precharging network. This network allows the input coupling 
capacitor to charge to the average dc-voltage level of the 
signal applied to the probe. Thus any large voltage 
transients that may accidentally be generated will not be 
applied to the amplifier input when the Input Coupling switch 
is moved from GND to AC. The precharging network also 
provides a measure of protection to the external circuitry by 
reducing the current levels that can be drawn from the ex
ternal circuitry during capacitor charging.

The following procedure should be used whenever the 
probe tip is connected to a signal source having a different
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dc level than that previously applied, especially if the dc- 
level difference is more than 10 times the VOLTS/DIV 
switch setting:

1. Set the Input Coupling switch to GND.

2. Insert the probe tip into the oscilloscope GND connec
tor and wait several seconds for the input coupling capacitor 
to discharge.

3. Connect the probe tip to the signal source and wait 
several seconds for the input coupling capacitor to charge.

4. Set the Input Coupling switch to AC. The display will 
remain on the screen, and the ac component of the signal 
can be measured in the normal manner.

POWER-UP CHECKS

The Counter, Timer, and Multimeter (CTM) contains 
Power-Up Checks that are performed each time the instru
ment is turned on. These checks consists of ROM, Counter, 
and DMM in this order. Each of these checks must pass 
before proceeding to the next check. If a check fails, an 
error message will appear in the readout (see Table 2-2). 
Refer the error message to qualified service personnel.

TABLE 2-2 
Power-Up Checks

Check Error Message

ROM FAIL-ro

Counter FAIL-ctr

DMM FAIL-d

CTM MEASUREMENT CONSIDERATIONS

Nongated measurements are performed from the A Trig
ger system on signals selected by the A Trigger source 
switches. Signals may be applied through the CH 1 input, 
CH 2, or the EXT INPUT connectors. Nongated measure
ments may also be performed on the instrument power 
source by setting the A SOURCE switch to LINE position. 
The A TRIGGER LEVEL control, A TRIGGER Mode, A 
TRIGGER SLOPE, A&B INT, A SOURCE, A EXT COU
PLING, and BW LIMIT switches are effective in conditioning 
the input signal.

Trigger status messages ("no A trig” and “no b trig”) are 
not displayed in any mode of the width function so that mea

surement results can be displayed indefinitely. This allows 
single pulse measurements.

Gated measurements are performed from the B Trigger 
system on input signals being applied to either CH 1, or CH 
2 input connectors. The gate interval (set by adjusting the 
intensified zone with the B DELAY TIME POSITION control 
and the B SEC/DIV switch) must be shorter than the A 
Sweep duration, such that the intensified zone ends before 
A Sweep ends. The A TRIGGER A&B INT switch and the B 
TRIGGER LEVEL control and SLOPE switch are effective in 
conditioning the input signal.

Noise may be coupled to the A and B Trigger circuits 
along with the signal to be measured. Noise may originate 
from the operating environment, the signal source, or by 
improper connections. If the noise is of sufficient amplitude, 
it can result in inaccurate, measurements due to false trig
gering. The 2236 has a 20 MHz Bandwidth Limiter that is 
helpful in removing or reducing the noise in the A and B 
Trigger systems.

Channel 1 volts measurements should be made with the 
signal fully displayed within the graticule area through the 
appropriate use of the CH 1 VOLTS/DIV switch and CH 1 
VOLTS/DIV Variable control. This prevents the Channel 1 
input circuit from being overdriven and distorting the voltage 
measurements.

STATUS AND ERROR MESSAGES

The Counter, Timer, and Multimeter (CTM) system will 
display several types of status and error messages on the 
readout.

Control button Error—When the buttons are in an ille
gal mode, the readout will display “Control button Er
ror” by scrolling it across the readout. The error 
message will repeat itself until a correction is made.

O’FLO—When measuring the width of an input signal 
that exceeds five seconds in duration, the overflow 
message “O’FLO” will be displayed on the readout.

no ALT H—With the instrument in A HORIZONTAL 
MODE (non-delay), the readout will display a “no ALt 
H” when either the A TIME or DLY TIME mode is 
selected.

no A trig—With the A TIME mode and either the ALT 
or B HORIZONTAL MODE selected, the readout will 
display “no A trig” when either the A Sweep is not 
running, or is too slow. This message is also displayed 
with the instrument in A HORIZONTAL MODE and 
either the FREQ or PER mode selected, and the CTM 
is not receiving a trigger signal.
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no b trig—When either the A TIME or DLY TIME 
mode and either ALT or B HORIZONTAL MODE is 
selected with the A Sweep triggered and the B Trigger 
circuit not receiving a trigger signal in delay mode, the 
readout will display “no b trig”. This message is also 
displayed with the instrument in either ALT or B HOR
IZONTAL MODE and either the FREQ or PER mode 
selected, and the CTM is not receiving a trigger signal.

OPEN—The readout will display “OPEN” with the 
CTM in either Ohms or Continuity mode (AC RMSV 
and TEMP buttons pressed in) under the following 
conditions; in Si mode one or both test leads discon
nected or when resistance exceeds 1.99 GSl, in Con
tinuity mode when the resistance equals or exceeds 
5.0 SI.

diodE— In Resistance/Semiconductor mode the read
out will momentarily display “diodE”, and an audible 
tone will be generated if the device being measured is 
a forward-biased semiconductor junction. After ap
proximately one second, it will display the forward 
voltage drop of the device.

Fd— In Resistance/Semiconductor mode “Fd” will be 
displayed on the left side of the readout to indicate 
that a forward voltage drop is being displayed.

Probe-?—When the temperature probe exceeds its 
internal resistance limits the readout will display

“ProbE-?” to indicate that the temperature probe is 
either faulty or disconnected from the Multimeter input 
connectors.

Short— In Continuity mode the readout will display 
“Short” when the measured resistance is less than 
5.0 Si.

OUCH—The word “OUCH” is displayed when the in
put voltage to the multimeter inputs is 500 volts or 
more in DCV mode, and 350 volts or more in AC 
RMSV mode. In CH 1 V mode, the word ‘OUCH’ is 
displayed if overranged.

dc— In CH 1 V mode with Channel 1 Input Coupling 
switch in GND or DCV position, “dc” will be displayed 
on the left side of the readout.

Ac— In CH 1 V mode with Channel 1 Input Coupling 
switch in AC RMSV position, “Ac” will be displayed on 
the left side of the readout.

r—In CH 1 V Relative Reference mode, “r” will be 
displayed on the right side of the readout.

no dELTA—When in A TIME mode with the measure
ment intensified zone (moved by rotating the A TIME 
position control) dialed off the right end of the trace, 
the readout will display “no dELTA”.
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OPERATOR’S ADJUSTMENTS

INTRODUCTION

To verify the operation and accuracy of your instrument 
before making measurements, perform the following 
adjustment procedures. Adjustments beyond the scope of 
“Operator’s Adjustments” are in the “Adjustment 
Procedure,’’ Section 5 of this manual.

Before proceeding with these instructions, refer to 
“Preparation for Use” in this section for first-time start-up 
considerations.

Verify that the POWER switch is OFF (button out), then 
plug the power cord into the power-source outlet.

BASELINE TRACE

First obtain a baseline trace, using the following 
procedure.

1. Preset the instrument front-panel controls as follows:

Display

A and B INTENSITY Fully counterclockwise
FOCUS Midrange

Vertical (Both Channels)

POSITION Midrange
VERTICAL MODE CH 1
BW LIMIT Off (button out)
VOLTS/DIV 50 mv
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
Input Coupling AC

Horizontal

A/B SWP SEP Off midrange
POSITION Midrange
HORIZONTAL MODE A
A and B SEC/DIV 0.5 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)
B DELAY TIME POSITION Fully counterclockwise

B TRIGGER

SLOPE OUT
LEVEL Fully clockwise

A TRIGGER

VAR HOLDOFF
Mode
SLOPE
LEVEL
A&B INT
A SOURCE
A EXT COUPLING

NORM
P-P AUTO
OUT
Midrange
VERT MODE
INT
AC

CTM

UPPER FUNCTIONS- 
LOWER FUNCTIONS 
Function Select 
A TIME POSITION

OUT
All buttons out 
Midrange

2. Press in the POWER switch button (ON) and allow the 
instrument to warm up (20 minutes is recommended for 
maximum accuracy).

3. Adjust the A INTENSITY control for desired display 
brightness.

4. Adjust the Vertical and Horizontal POSITION controls 
as needed to center the trace on the screen.

TRACE ROTATION

Normally, the resulting trace will be parallel to the center 
horizontal graticule line, and the Trace Rotation adjustment 
should not be required. If adjustment is needed, perform the 
following procedure:

1. Preset instrument controls and obtain a baseline trace.

2. Use the Channel 1 POSITION control to move the 
baseline trace to the center horizontal graticule line.

3. If the resulting trace is not parallel to the center hori
zontal graticule line, use small flat-bit screwdriver to adjust 
the TRACE ROTATION control and align the trace with the 
center horizontal graticule line.
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PROBE COMPENSATION
Channel 1 and Channel 2

Misadjustment of probe compensation is one of the 
source of measurement error. Most attenuator probes are 
equipped with a compensation adjustment. To ensure opti
mum measurement accuracy, always compensate the oscil
loscope probes before making measurements. Probe 
compensation is accomplished as follows:

1. Preset instrument controls and obtain a baseline trace.

2. Connect the two 10X probes (supplied with the instru
ment) to the CH 1 and CH 2 input connectors.

2. Connect the two 10X probes (supplied with the instru
ment) to the CH 1 and CH 2 input connectors.

3. Set both VOLTS/DIV switches to 10 mV and set both 
Input Coupling switches to AC.

4. Select CH 2 VERTICAL MODE and insert the tip of the 
Channel 2 probe into the PROBE ADJUST output jack.

5. Using the approximately 1-kHz PROBE ADJUST 
square-wave signal as the input, obtain a 5-division display 
of the signal.

6. Set the A SEC/DIV switch to display several cycles of 
the PROBE ADJUST signal, use the Channel 2 POSITION 
control to vertically center the display.

7. Check the waveform presentation for overshoot and 
rolloff (see Figure 2-11). If necessary, adjust the probe com
pensation for flat tops on the waveforms. Refer to the in
structions supplied with the probe for details of 
compensation adjustment.

8. Select CH 1 VERTICAL MODE and connect the Chan
nel 1 probe tip to the PROBE ADJUST output jack.

CORRECT
(FLAT)

UNDER COM* 
PENSATED 
(ROLLOFF)

OVER CO M - 
PENSATED 

(OVERSHOOT)

V-

y r

4 2 0 7 -1 1

Fig. 2-11. Probe compensation.

9. Use the Channel 1 POSITION to vertically center the 
display and repeat step 7 for the Channel 2 probe.

NOTE

Channel 1 ac rms volts measurement accuracy above 
1kHz depends directly upon the precision with which 
the preceding adjustment is performed. An overshoot 
of 0.2 division (or 4% of a 5-division display) will add 
approximately 4% to the displayed reading. Com
pensation related errors can be reduced to 1/2% or 
less by carefully adjusting the probe compensation to 
the PROBE ADJUST square-wave signal.

Channel 1 AC RMSV

Best measurement accuracy above 1 kHz with a 10X 
probe can be accomplished by adjusting the probe with the 
aid of a precision Ac Calibration System. Probe compensa
tion is accomplished as follows:

The equipment listed in Table 2-3, or equivalent equip
ment, is required to compensate the 10X probe for ac rms 
volts measurement.
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Table 2-3
Equipment Required for 10X Probe Compensation

Description Minimum Specification

AC Calibration Ac voltage: 400 mV to 4 V.
System Voltage accuracy: 0.01 %. 

Frequency: 10 kHz.

Cable Impedance: 50 G. Length: 42 inch. 
Connectors: BNC.

Adapter Connectors: BNC-male-to-miniature 
probe tip.

1. Preset instrument controls and obtain a baseline trace, 
set CH 1 VOLTS/DIV switch to 50 mV, and Channel 1 Input 
Coupling switch to AC RMSV.

2. Connect the AC Calibration System output via a 50-Q 
cable to CH 1 OR X & DMM input connector.

3. Adjust the generator output to produce a 400 mV, 10 
kHz display. Vertically center the display.

4. Set UPPER FUNCTIONS-LOWER FUNCTIONS 
switch to OUT and press in the CH 1 V button.

5. Note the ac voltage display on the readout for future 
comparison in step 8.

6. Replace the 50-J2 cable with the 10X probe and probe- 
tip-to BNC adapter.

7. Adjust the generator output signal to 4 volts.

8. Adjust the probe compensation for 10 times the ac 
voltage display on the readout in step 5.
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Section 3—2236 Service

THEORY OF OPERATION

INTRODUCTION

SECTION ORGANIZATION

This section of the manual contains a general summary 
of instrument functions followed by a detailed description of 
each major circuit. The basic block diagrams, detailed block 
diagrams, and schematic diagrams are located in the tabbed 
“Diagrams” section at the back of this manual. They are 
used to show the interconnections between parts of the cir
cuitry, to indicate circuit components, and to identify interre
lationships with the front-panel controls.

The schematic diagram number associated with each de
scription is identified in the text and is shown on the block 
diagrams. For best understanding of the circuit being de
scribed, refer to the appropriate schematic diagram and the 
two block diagrams.

INTEGRATED CIRCUIT DESCRIPTIONS
Digital Logic Conventions

Digital logic circuits perform many functions within the 
instrument. Functions and operation of the logic circuits are 
represented by logic symbology and terminology. Most logic 
functions are described using the positive-logic convention. 
Positive logic is a system of notation whereby the more pos
itive of two levels is the TRUE (or 1) state; the more nega
tive level is the FALSE (or 0) state. In this logic description 
the TRUE state is referred to as HI, and the FALSE state is 
referred to as LO. The specific voltages which constitute a 
HI or a LO state vary between specific devices. For specific 
device characteristics, refer to the manufacturer’s data 
book.

Linear Devices

The functioning of individual linear circuit devices in this 
section use waveforms or other techniques such as voltage 
measurement and simplified diagrams to illustrate their 
operation.
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GENERAL DESCRIPTION

NOTE

When reading this general circuit description of the 
2236 Oscilloscope, refer to the block diagrams (Fig
ures 9-4 through 9-7) located in the “Diagrams" sec
tion of this manual. The numbered diamond symbol in 
each major block refers to the appropriate schematic 
diagram number.

OSCILLOSCOPE

Signals to be displayed on the crt are applied to either 
the CH 1 OR X input connector or the CH 2 OR Y input 
connector. These signals may be directly (DC) coupled to 
the attenuator circuit or ac (AC) coupled through an input
coupling capacitor. The input signals may also be discon
nected from the oscilloscope circuitry and the input 
attenuator grounded by setting the coupling switch to the 
GND position.

The output signal from the Attenuator circuit is applied to 
the Vertical Preamplifier for further amplification. Addition
ally, the Channel 2 Attenuator can invert the Channel 2 dis
play on the crt. Trigger Pickoff Amplifiers in each channel 
supply an internal trigger signal from either or both channels 
to the Internal Trigger Amplifier.

Input signals are selected for display by the Channel 
Switching circuit under control of the front-panel VERTICAL 
MODE switches. The output signal from the Channel 
Switching circuit is applied to a Diode Gate circuit to enable 
either the vertical or trigger view signal to drive the Delay 
Line Driver stage. This stage converts a current input to a 
voltage output and provides an impedance match for the 
Delay Line. The Delay Line produces approximately 90 ns of 
delay in the vertical signal. This allows the Horizontal cir
cuitry time to start the sweep so that the operator can see 
the signal that triggered the sweep.

Final amplification of the vertical signal is performed by 
the Vertical Output Amplifier. This Amplifier supplies the sig
nal levels necessary for vertical deflection of the electron 
beam in the crt. The upper frequency response of the Ampli
fier can be reduced by enabling the Bandwidth Limit cir
cuitry. For locating the position of off-screen displays, the 
dynamic range of the Amplifier can be limited with the Beam 
Find circuitry. This circuitry also intensifies the trace and 
limits horizontal deflection.

The A/B Sweep Separation circuitry supplies a dc-offset 
current to the Vertical Output Amplifier which vertically posi

tions the B trace with respect to the A trace when Alt Hori
zontal Mode is selected.

The A Trigger circuitry uses either an Internal Trigger sig
nal, an External Trigger signal, or a Line Trigger signal ob
tained from the ac power line to develop the gate signal for 
the A Sweep Generator. The B Trigger circuitry uses only 
the Internal Trigger signal to gate the B Sweep Generator. A 
P-P Auto Trigger circuit ensures that the range of the A 
TRIGGER LEVEL control tracks the peak-to-peak ampli
tude of the trigger signal when either the P-P Auto or TV 
Field trigger mode is selected. This allows triggering on 
most signals without needing to adjust the A TRIGGER 
LEVEL control. In Norm Mode, the A TRIGGER LEVEL con
trol must be adjusted for the correct trigger signal level be
fore a sweep can be generated. When the TRIG VIEW 
switch is activated, the signal appearing at the input of the A 
Trigger circuit is applied to the Delay Line Driver and dis
played on the crt.

A TV Field sync circuit provides stable triggering on tele
vision vertical-sync pulses. Triggering at the television line 
rate is accomplished when either P-P Auto or Norm mode is 
selected.

The A Sweep Logic circuit controls sweep generation 
and Z-Axis unblanking for the A Sweep display. When the A 
TRIGGER Mode switches are set to either P-P AUTO or TV 
FIELD and no trigger signal is present, the Auto Baseline 
circuit causes the Sweep Logic circuit to produce a sweep 
for reference purposes. In the NORM setting, the Auto 
Baseline circuit is disabled and sweeps are inhibited until a 
trigger event occurs. This is useful for triggering on low- 
repetition-rate signals. The SGL SWP setting enables only 
one sweep to be generated after being reset. Following the 
single sweep, the A Trigger circuit is disabled until the SGL 
SWP button is pressed again.

The A Sweep Logic circuit controls the operation of the A 
Miller Sweep Generator circuit. The Sweep circuit produces 
a linear sweep output with a ramp time that is controlled by 
the A SEC/DIV switch. The sweep signal is applied to the 
Horizontal Preamplifier for initial amplification and then to 
the Horizontal Output Amplifier to drive the crt horizontal 
deflection plates.

The Horizontal Preamplifier gain is increased by a factor 
of 10 when the X I0 Magnifier is used. Horizontal positioning 
of the display is accomplished in the Horizontal Preamplifier 
circuit.
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In the X-Y Mode of operation, the Channel 1 signal from 
the Internal Trigger circuitry passes through the X-Y Ampli
fier to the Horizontal Preamplifier. In this operating mode, 
the Channel 1 Internal Trigger signal supplies the horizontal 
deflection to the crt, and the Miller Sweep circuit is disabled 
to inhibit sweep generation.

The Alternate B Sweep circuitry controls the Alt and B 
Horizontal mode displays and includes the B Miller Sweep 
Generator and B Sweep Logic circuitry. In addition to pro
viding the B Sweep sawtooth waveform, signals are gener
ated which control the display switching between the A and 
B displays.

The intensity levels of both the A and B Sweeps are set 
by the front-panel A and B INTENSITY controls. These con
trols, along with signals from the A and B Sweep Logic 
circuits, determine the drive level to the Z-Axis Amplifier.

The Z-Axis drive from both the A Sweep Logic circuit and 
the Alternate B Sweep circuit is applied to the Z-Axis Ampli
fier. The output signal from the Z-Axis Amplifier circuit sets 
the crt intensity. When using Chop Vertical Mode, a 
blanking signal from the Chop Oscillator circuit blanks the 
crt display while switching between the vertical channels.

The Dc Restorer circuit applies the output voltage of the 
Z-Axis Amplifier between the cathode and grid of the crt. 
High dc potentials on these elements prohibit direct coupling 
to the crt.

The Power Supply provides the necessary operating 
voltages for the instrument. Operating potentials are ob
tained from a circuit composed of the Preregulator, Inverter 
and Transformer, and Rectifiers and Filters. The 
Preregulator produces approximately +43 V dc from the ac 
power line which is used to drive the 20-kHz Inverter stage. 
The transformer secondary windings provide various ac lev
els that are rectified and filtered to produce the operating 
voltages. A high-voltage multiplier circuit produces the ac
celerating, focus, and cathode potentials required by the crt.

A front-panel PROBE ADJUST output is provided for use 
in adjusting probe compensation. The voltage at the 
PROBE ADJUST connector is a negative-going square 
wave that has a peak-to-peak amplitude of approximately
0.5 V and a repetition rate of approximately 1 kHz.

CTM

The CTM (Counter-Timer-Multimeter) section of the 2236 
Oscilloscope utilizes input signals from the three front-panel 
BNC connectors, the DMM leads, or the temperature probe 
to calculate and display CTM parameter results. Measure
ments which are a function of time use additional control 
signals from the oscilloscope.

The central processor unit (CPU) circuitry monitors the 
front-panel switches, drives the display circuitry, and per
forms calculations on data from the counter. Through read 
ports, the CPU accesses counter data and oscilloscope 
control signals. Write ports are used to transmit controlling 
signals to the DMM.

The Counter section utilizes two counters, the oscillo
scope and CPU control signals, and the crystal oscillator 
frequency to produce data for CPU calculations. One part 
produces a count proportional to an input signal and the 
other part totalizes the number of cycles of the phase- 
locked loop frequency for that same time period.

Input switching circuitry in the DMM front end selects the 
input signal source for the particular function chosen by the 
operator. This input signal is processed into a dc voltage 
which, along with a precision reference voltage and a 
ground reference, is applied to a voltage-to-frequency con
verter. The converter then produces a proportional fre
quency output for use by the Counter section as a data 
source. The processing and converter circuitry are all under 
microprocessor control. DMM circuitry is powered by a 
floating power supply to provide circuitry isolation and to 
allow nonground-referenced measurements.
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DETAILED CIRCUIT DESCRIPTION

The detailed circuit description contains two parts. The first part describes the conventional oscilloscope operation and the 
second contains the operation of the counter-timer-multimeter circuitry.

OSCILLOSCOPE
The oscilloscope part of the 2236 Oscilloscope functions as a conventional oscilloscope. In addition, signals are produced 

by the circuitry for use by the CTM when making front-panel voltage and timing measurements.

VERTICAL ATTENUATORS

The Channel 1 and Channel 2 Attenuator circuits, shown 
on Diagram 1, are identical with the exception of the addi
tional Invert circuitry in the Channel 2 Paraphase Amplifier. 
Therefore, only the Channel 1 Attenuator will be described 
and the Invert circuitry of Channel 2 will be discussed 
separately.

The Attenuator circuit (see Figure 3-1) provides control of 
input coupling, vertical deflection factor, and variable volts- 
per-division gain. Input signals for crt vertical deflection may 
be connected to the CH 1 OR X and the CH 2 OR Y input 
connectors. In the X-Y Mode of operation, the signal applied 
to the CH 1 OR X connector provides horizontal (X-Axis) 
deflection for the display, and the signal applied to the CH 2 
OR Y connector provides the vertical (Y-Axis) deflection for 
the display.

Input Coupling

The signal applied to the CH 1 OR X input connector can 
be ac coupled, dc coupled, or disconnected from the input of 
the High-Impedance Input Attenuator circuit. Signals applied 
to the CH 1 OR X input connector are routed through resis
tor R9100 to Input Coupling switch S I. When SI is set for 
dc coupling, the Channel 1 signal is applied directly to the 
input of the High-Impedance Attenuator stage. When ac 
coupled, the input signal passes through dc-blocking capac
itor C2. The blocking capacitor prevents the dc component 
of the input signal from being applied to the Attenuator cir
cuit. When switched into the signal path, attenuators ATI 
and AT2 attenuate the input signal by factors of 100 and 10 
respectively. When SI is set to GND, the direct signal path 
is opened and the input of the Buffer Amplifier is connected 
to ground. This provides a ground reference without the 
need to disconnect the applied signal from the input connec
tor. The coupling capacitor precharges through R4 to pre
vent large trace shifts when switching from GND to AC.
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A probe coding ring on the CH 1 OR X & DMM input 
connector is used by the CTM Probe Decoder circuit. See 
the “Oscilloscope Read Port and Probe Decoder” part of the 
“CTM” section. Section 3 of switch SI is used by the DMM 
to indicate that the AC RMSV input coupling position of the 
Channel 1 Input Coupling switch is selected.

Buffer Amplifier and Gain Switching Network

The Buffer Amplifier presents a high-impedance, low-ca
pacitance load to the signal from the High-Impedance Atten
uator and a low output impedance to the Gain Switching 
Network. A dual-path amplifier is used to combine high-dc 
stability with high-speed performance.

In the slow path, the input signal is applied to both the 
gate of source-follower Q13 and the inverting input of U10 
through the divide-by-two network composed of R3 and R5. 
Transistor Q13 and emitter-follower Q18 isolate the input 
signal from the loading of the Gain Switching Network. The 
divider network at the output of the Amplifier (R46, R47, and 
R48) is connected to the other input of U10. Amplifier U10 
compares the two divider voltages and changes the conduc
tion level of current-source transistor Q15 to correct for any 
error at the source of Q13. Capacitor CIO limits the band
width of U10 so that the slow path responds only to fre
quencies below 100 kHz.

In the fast path, input signals are coupled through R6, 
C6, Q13, and Q18 to the circuit output. By adjusting R47, 
the gain in both paths is matched. Input offset voltage com
pensation for U10 is provided by RIO to eliminate trace 
shifts when switching between VOLTS/DIV switch settings.

The emitter signal of Q18 provides the DMM with the Ch 
1 signal for Channel 1 Ac and Dc voltage measurements.

The Gain Switching Network divides down the Buffer 
Amplifier output signal for application to the Paraphase Am
plifier and has an output impedance of 75 ohms for all 
VOLTS/DIV switch settings. The particular VOLTS/DIV 
switch setting will determine which contacts of S10 are 
closed and therefore whether the Paraphase Amplifier will 
receive a 1, -r- 2, — 4, or 10 signal. Two sections of 
S10 are also used to indicate to the DMM which CH 1 
VOLTS/DIV switch setting is used for scaling purposes of 
the input signal.

Paraphase Amplifier
The Paraphase Amplifier converts the single-ended sig

nal from the Gain Switching Network into a differential sig
nal for application to the Vertical Preamplifier. Included in

the circuitry is switching that provides extra gain for the 2 
mV position of the VOLTS/DIV switch, adjustments for am
plifier dc balance, and circuitry for the Variable Volts/Div 
function. Additionally, the Channel 2 Paraphase Amplifier 
contains circuitry to invert the Channel 2 display.

The signal from the Gain Switching Network is applied to 
the base of one transistor in U30. The other input transistor 
is biased by the divider network composed of R30, R31, and 
R33 to a level that will produce a null between the outputs of 
U30 (no trace shift on the crt screen) when the VOLTS/DIV 
control is switched between 5 mV and 2 mV. Emitter current 
for the two input transistors is supplied by R21, R22, R23, 
and R25, with R29 serving as the gain-setting resistor be
tween the two emitters. In the 2 mV position, amplifier gain 
is increased by closing contact 15 of SI 0 to shunt R29 with 
R26.

The collector current through the two input transistors 
serves as emitter current for the two differential output tran
sistor pairs. Base-bias voltages for the two pairs are derived 
from the divider network composed of R39, R41, R42, and 
R43. Monolithic 1C 1130 has matched transistor characteris
tics, so the ratio of currents in the two diodes connected to 
pin 11 determines the current ratios in the output transistor 
pairs. As VOLTS/DIV Variable potentiometer R43 is rotated 
from the calibrated to uncalibrated position, the conduction 
level of the transistors connected to R35 will increase. Since 
the transistor pair outputs are cross-wired, this increased 
conduction will subtract from the signal produced by the 
transistors connected to R38 and the overall gain of the 
Amplifier will decrease. Potentiometer R25 adjusts the bal
ance of the Amplifier so there is minimal dc trace shift as the 
VOLTS/DIV Variable control is rotated.

Incorporated in the Channel 2 Paraphase Amplifier is cir
cuitry to invert the polarity of the Channel 2 signal. When 
INVERT switch S90 is out, the transistor pairs in U80 are 
biased as they are in U30 and there is no trace inversion. 
For the IN position of S90, connections to the bases of the 
output transistor pairs are reversed to produce an inverted 
Channel 2 trace. Potentiometer R75 is adjusted so that 
there is minimal dc trace shift as the INVERT button is 
changed between the IN and OUT positions.

VERTICAL PREAMPLIFIERS

The Vertical Preamplifier, shown on Diagram 2, utilizes 
differential signal current from the Paraphase Amplifier to 
produce differential output current to drive the Delay Line 
Driver. Internal trigger signals for the Trigger circuitry are 
picked-off and channel selection for the crt display is con
trolled by the Channel Switch circuitry.
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Common-base transistors Q102 and Q103 convert dif
ferential current from the Paraphase Amplifier into level- 
shifted voltages that drive the bases of the input transistors 
of U130 and the Internal Trigger circuitry. Emitter current for 
the input transistors is supplied by Q114 and Q115, and the 
base bias is adjusted by R111. The collector current of each 
input transistor of U130 serves as emitter current for two 
differential output transistor pairs. One of the collectors of 
each output pair is grounded and the other provides output 
drive to the Delay Line Driver. The base voltages of the 
transistors with grounded collectors are held at ground po
tential by R136. The base voltages of the other transistors 
are controlled by the Channel Switch and Trigger View 
circuitry.

When Channel 1 is selected to drive the Delay Line 
Driver, the Q output of U540A is HI. The transistors with the 
ungrounded collectors will then be forward-biased and the 
Channel 1 signal will be conducted through to the Delay Line 
Driver. If Channel 1 is not selected, then the Q output of 
U540A is LO. The transistors with the ungrounded collec
tors are then reverse-biased and the output signals will be 
conducted to ground by the other transistor pair. The gain of 
the Preamplifier is set by adjusting R145 to determine how 
much signal current will be shunted between the two dif
ferential outputs.

When TRIG VIEW push button S200 is pressed in, -8.6 V 
is applied to R138 and R188 to turn off the transistors in 
U130 and U180 with ungrounded collectors. Both the Chan
nel 1 and Channel 2 output signals are then conducted to 
ground. Zener diode VR200 turns on and CR200 and 
CR201 become reverse biased. Trigger View transistors 
Q440 and Q441 are then coupled to the Delay Line Driver 
through forward-biased diodes CR202 and CR203. The crt 
trace will then be a display of the A Trigger signal.

CHANNEL SWITCH AND VERTICAL 
OUTPUT

The Channel Switch circuitry, shown on Diagram 2, uti
lizes the front-panel VERTICAL MODE switches to select 
the crt display format. See Figure 3-2 for a block diagram of 
the circuit.

When any display mode other than X-Y is selected, the 
XY line connected to S550 is at ground potential. VERTI
CAL MODE switches S545 and S550 control the connec
tion between the XY line and the S and W inputs of U540A 
to obtain the various display formats described below.

TO DELAY 
L IN E  DRIVER

4206-12
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CHANNEL1 DISPLAY ONLY. The CH ^position of S550 
grounds the S input of U540A while the R input is held HI 
by R539. This will produce a HI and a LO on the Q and Q 
outputs respectively, and the Channel 1 Preamplifier signal 
will drive the Delay Line Driver as described in the “Vertical 
Preamplifier" section. The Channel 2 Preamplifier will be 
disabled.

CHANNEL 2 DISPLAY ONLY. The CH 2 position of S550 
holds the R input of U540A LO through CR538 and the S 
input is held HI by R538. The outputs will then be Q LO and 
Q HI to enable the Channel 2 Preamplifier signal to drive the 
Delay Line Driver while the Channel 1 Preamplifier is 
disabled.

To display the ADD, ALT, or CHOP formats, S550 must 
be in the BOTH position to ground the A, C, and F pins of 
S545.

ADD DISPLAY. In the ADD position of S545, both the S 
and R inputŝ of U540A are held LO by CR534 and CR537. 
The Q and Q outputs are then both HI and signal currents 
from the Channel 1 and Channel 2 Preamplifiers add to
gether to drive the Delay Line Driver.

CHOP DISPLAY. In the CHOP position, the Chop 
Enable line is held LO keeping the Q output of U540B HI. 
This enables multivibrator U537D to run at a frequency that 
is determined by R544, R545, and C545. The output of 
U537C, the inverted output of the multivibrator, is used to 
drive U537A and U537B.

Coupling capacitor C547 and resistors R547 and R548 
form a differentiating circuit that produces positive- and neg
ative-going short-duration pulses. These pulses are inverted 
by U537B to generate the Chop Blank signal utilized by the 
Z-Axis Amplifier.

The Alt Sync signal applied to one input of U537A is HI 
except during Holdoff. This allows the output of U537C to 
be inverted by U537A which drives the clock input of 
U540A. Since the Q output of U540A is connected back to 
the D input and both the S and R inputs are HI, the outputs 
of U540A will toggle with each clock input. The Delay Line 
Driver will then be driven alternately by the Channel 1 and 
Channel 2 Preamplifiers at a rate determined by 
multivibrator U537D.

ALTERNATE DISPLAY. In the ALT position, the Chop 
Enable line is held HI and multivibrator U537D is disabled. 
The output of U537C will be HI and the Chop Blank signal

from U537B will be LO. Input signals to U537A will be the HI 
from U537C and the Alt Sync signal from the Holdoff cir
cuitry in the A Sweep Generator. The output of U537A will 
then be the inverted Alt Sync signal which clocks U540A. 
This causes the outputs of U540A to toggle at the end of 
each sweep so that the Channel 1 and Channel 2 Preampli
fier signals will alternately drive the Delay Line Driver.

Delay Line Driver

The Delay Line Driver converts the signal current from 
the Vertical Preamplifiers or the Trigger View circuitry into a 
signal voltage for input to the Delay Line. Transistors Q202, 
Q203, Q206, and Q207 form a differential shunt feedback 
amplifier with the gain controlled by R216 and R217. Ampli
fier compensation is provided by C210 and R210 and output 
common-mode dc stabilization by U225. Should the voltage 
at the junction of R222 and R223 deviate from zero, U225 
will sink or source base current to Q202 and Q203 through 
R202 and R203. This will return the outputs of the Delay 
Line Driver to an average dc value of zero volts. Delay Line 
DL210 provides a vertical signal delay of about 90 ns so 
that the Sweep Generator has sufficient time to produce a 
sweep before the vertical signal that triggered the sweep 
reaches the crt deflection plates. This permits viewing the 
leading edge of the internal signal that originated the trigger 
pulse.

Vertical Output Amplifier

The Vertical Output Amplifier provides final amplification 
of the input signals for application to the vertical deflection 
plates of the crt. Signals from the Delay Line are applied to a 
differential amplifier composed of Q230 and Q231 with low- 
and high-frequency compensation provided by the RC net
works connected between the emitters. Thermal compensa
tion is provided by RT236, and overall gain is set by R233. 
The output stage of the Amplifier utilizes two totem-pole 
transistor pairs, Q254-Q256 and Q255-Q257, that convert 
the collector currents of Q230 and Q231 to proportional out
put voltages. Resistors R256, R258, R257, and R259 serve 
as feedback elements and also as divider networks so that 
each transistor in a pair drops half the final output voltage. 
The Amplifier output signals are applied to the vertical de
flection plates of the crt to produce deflection of the crt 
beam.

BW LIMIT switch S226, C228 and C229, and a diode 
bridge consisting of CR226, CR227, CR228, and CR229, 
are utilized to reduce the bandwidth of the Amplifier if de
sired. With the bandwidth limit off, R226 is grounded and 
the nonconducting diode bridge isolates C228 and C229. 
With bandwidth limit on, R226 is connected to the +8.6-V 
supply and the diode bridge conducts. The two capacitors 
are no longer isolated and will attenuate high-frequency 
signals.
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BEAM FIND switch S390 adjusts output-amplifier bias
ing to limit the voltage swing at the crt plates. This keeps 
the vertical trace within the graticule area for locating off
screen traces. With the switch in the normal out position, 
the -8.6-V supply provides emitter current to the Amplifier 
output stage through R261. When the BEAM FIND switch is 
in, the direct -8.6-V supply to R261 is removed and emitter 
current is now supplied through R261 and R262 in series. 
This reduces the amount of available emitter current and 
limits the amplifier dynamic range.

A/B Sweep Separation Circuit

The circuit composed of Q283, Q284, Q285, and associ
ated components provides a means of vertically positioning 
the B trace with respect to the A trace during Alt Horizontal 
Mode displays. During the B Sweep interval, the Sep signal 
from the Alternate Display Switching circuit is LO and Q283 
is biased off. This allows A/B SWP SEP potentiometer 
R280 to affect the bias on one side of a differential current 
source composed of Q284 and Q285. This supplies a dc 
offset current to the Vertical Output Amplifier and changes 
the position of the B trace on the crt screen.

During the A Sweep interval, the Sep signal is HI and 
Q283 is turned on. The base voltages of Q284 and Q285 
are then the same, and equal current is supplied to both 
sides of the Vertical Output Amplifier so that no offset of the 
A trace occurs.

TRIGGER AMPLIFIERS AND SWITCHING

The Trigger Amplifiers, shown on Diagram 3, provide sig
nals to the A Trigger Generator circuit from either the Verti
cal Preamplifiers, the EXT INPUT connector, or the power 
line. The A&B INT switch selects either Channel 1 or Chan
nel 2 as the trigger source, and the A SOURCE switch se
lects between internal, line, or external trigger sources.

Internal Trigger

Signals from the Vertical Preamplifiers drive the Internal 
Trigger Amplifier with channel selection determined by the 
VERTICAL and HORIZONTAL MODE switches.

Trigger pickoff from the Preamplifiers is accomplished by 
Q302 and Q303 for Channel 1, and Q327 and Q328 for 
Channel 2. The circuitry associated with Channel 2 is the 
same as that for Channel 1 except that it does not have a 
trigger offset adjustment.

Signals from the Channel 1 Preamplifier are applied to 
Q302 and Q303. These emitter-follower transistors each

drive one input transistor in U310, and the collectors of the 
U310 input transistors in turn supply emitter current to two 
current-steering transistors. The compensation and biasing 
network connected to the emitters of the input transistors in 
U310 is fixed for Channel 2 but not for Channel 1. Poten
tiometer R309 adjusts the emitter bias levels of the two in
put transistors so that dc offsets between channels can be 
matched.

The base bias voltages of one transistor in each output 
differential amplifier pair is fixed by the divider network com
posed of R321 and R322. The other base voltage is con
trolled by the Ch 1 Trig line from the Trigger Channel 
Switch. When the Ch 1 Trig signal is HI, the transistors in 
each output pair with the collectors connected together are 
biased on and the other transistors are off. The collector 
signal currents are equal in magnitude but opposite in polar
ity and signal cancellation occurs. If the Ch 1 Trig signal is 
LO, the other transistors in each pair will be biased on and 
an output signal will be developed across R314 and R315 to 
drive the Internal Trigger Amplifier.

Internal trigger channels are chosen by the A&B INT 
switch with the A SOURCE switch set to INT. The INT posi
tion of S392 reverse biases CR393 and CR399 to prevent 
external trigger signals or the line trigger signal from reach
ing the A Trigger Generator. Signals from the Internal Trig
ger Amplifier are passed to the A Trigger Generator through 
forward-biased CR372.

CHANNEL 1. For triggering from Channel 1, the A&B INT 
switch is set to CH 1. The XY line connected to S555 will be 
at ground potential and one input of U555B will be held LO 
by CR556. The output of U555B will then also be LO and 
the Channel 1 signal path through U310 will be enabled. The 
Channel 2 signal path is disabled by the outputs of both 
U555C and U565B being HI.

CHANNEL 2. For triggering from Channel 2, the A&B INT 
switch is set to CH 2. One input each of U555C and U555D 
will be LO and force both gate outputs LO. The LO from 
U555C will enable the Channel 2 signal path through U335 
and the HI outputs of U555B and U565C will disable the 
Channel 1 path.

VERT MODE. When the A&B INT switch is set to VERT 
MODE, trigger source selection is determined by the two 
VERTICAL MODE switches. For all VERTICAL MODE 
switch combinations except BOTH-CHOP, the V Mode T 
line is HI. The inputs and outputs of U555B, U555C, and 
U555D will all be HI, and triggering selection will then be 
determined by the inputs of U565B and U565C that are con
trolled by U540A in the Channel Switch circuit.
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When Channel 1 is selected (VERTICAL MODE switch 
set to CH 1), the input to U565C will be HI. The gate output 
will be LO and the Channel 1 signal will be selected. The LO 
from the other output of U540A is applied to U565B and 
causes the Ch 2 Trig line to go HI and the Channel 2 Trigger 
signal is disabled.

When Channel 2 is selected (VERTICAL MODE switch 
set to CH 2), the outputs of U540A, U565B, and U565C will 
be the reverse of the states described for Channel 1 selec
tion. The Channel 2 signal will be selected and the Channel 
1 Trigger signal disabled.

When selecting ALT VERTICAL MODE, the inputs of 
U565B and U565C will toggle with each sweep. The outputs 
of the two gates will also toggle and the Trigger signal 
source will alternate with the displayed channel.

In the ADD VERTICAL MODE position, both inputs to 
U565B and U565C will be HI and the gate outputs will be 
LO. Both Channel 1 and Channel 2 signal paths will be en
abled and their output current will be summed at the inputs 
of the Internal Trigger Amplifier to produce the internal trig
ger signal.

The CHOP VERTICAL MODE position grounds the 
V Mode T line and places a LO on an input of both U555B 
and U555C. The outputs of these two gates will then be LO 
and the signal to the Internal Trigger Amplifier will be the 
same as for the ADD mode.

Internal Trigger Amplifier

The Internal Trigger Amplifier converts the differential 
trigger signals from the Vertical Preamplifiers into a single- 
ended signal that drives the X-Axis Amplifier and the A and 
B Trigger Generators.

Signal current Is applied to the emitters of U350D and 
U350E. The collector current of U350D is converted to a 
voltage across feedback resistor R357. The opposite-phase 
collector current of U350E causes a voltage drop across 
R359 which adds to the voltage at the collector of U350C. 
This voltage appears at the base of U350A which buffers 
and level shifts the signal back to 0 V. The emitter signal of 
U350A drives the X-Axis Amplifier, the B Trigger Generator, 
and the base of U350B. The emitter signal of U350B in turn 
drives the A Trigger Generator whenever CR372 is forward 
biased.

A External Trigger Amplifier

The A External Trigger Amplifier buffers signals applied 
to the EXT INPUT connector to drive the A Trigger Genera
tor. Input signal coupling is determined by A EXT COU
PLING switch S380 which selects AC, DC, or DC -=- 10 
coupling.

When S380 is in the AC position, the input signal is ac- 
coupled through C376. In the DC position, the input signal is 
connected directly to the Amplifier. The DC -r 10 position 
attenuates the input signal by a factor of 10 through the 
compensated divider composed of R377, R378, C380, and 
C381.

The signal is then applied to the gate of Q382A. This 
source-follower drives emitter-follower transistor Q384 
which lowers the Amplifier output impedance. The two FETs 
are a matched pair, and since the gate and source of Q382B 
are connected together, Q382B will supply source current 
for Q382A such that there will be no voltage drop across the 
gate-source junction of Q382A. Protection-diode CR381 
clamps the signal at the gate of Q382A to about —9 V. The 
Amplifier output will drive the A Trigger Generator through 
forward-biased CR393 whenever the A SOURCE switch is 
set to EXT. When the A SOURCE switch is not set to EXT, 
the base-emitter junction of Q384 will be reverse biased and 
the Amplifier will be disabled.

Line Trigger Amplifier

The Line Trigger Amplifier supplies a line-frequency trig
ger signal to the A Trigger Generator when the A SOURCE 
switch is in the LINE position.

Transformer T390 in the Power Supply provides a line- 
frequency signal through R397 to Q397. Diode CR399 is 
forward biased when S392 is in the LINE position, and the 
emitter signals of Q397 will drive the A Trigger Generator.

A TRIGGER GENERATOR

The A Trigger Generator, shown on Diagram 3, supplies 
trigger signals to the A Sweep Generator. Included in the A 
Trigger Generator circuit are the P-P Auto Trigger, Auto 
Baseline, and TV Triggering circuitry.

A Trigger Level Circuit

The A Trigger Level Circuit establishes voltages at the 
ends of the A TRIGGER LEVEL potentiometer as a function 
of the A TRIGGER push button selection and trigger signals 
selected by the A SOURCE switch.

3-9



Theory of Operation—2236 Service

In the P-P Auto and TV Field modes, Q413 is off and 
CR414 and CR415 are reverse biased. Trigger signals se
lected by the A SOURCE switch are applied to peak detec
tors consisting of Q420-Q422 and Q421-Q423. These peak 
detectors track dc levels and have a high voltage transfer 
efficiency. The positive- and negative-peak signal levels 
stored by C414 and C415 are near the peak levels of the 
trigger signal. Amplifiers U426A and U426B are configured 
as voltage followers with transistors Q428 and Q429 in the 
feedback loops. These transistors thermally compensate for 
Q420 and Q421 and level shift the amplifier outputs back to 
the original dc levels of the input trigger signals. The output 
of U426A will be the positive peak voltage of the input trig
ger signal and the output of U426B will be the negative peak 
voltage. Potentiometers R434 and R435 adjust for dc off
sets in the trigger circuitry.

In the Norm mode, +8.6 V is applied to the junction of 
R411 and R414. Diode CR414 is forward biased, turning on 
Q413 which forward biases CR415. Input transistors Q420 
and Q421 are then biased off and no trigger signals will 
reach the A Trigger Level circuit. The inputs and outputs of 
U426A and U426B will then be fixed voltages and indepen
dent of trigger-signal amplitude.

A Trigger Level Comparator

The A Trigger Level Comparator compares signals se
lected by the A TRIGGER SOURCE Switch to a voltage set 
by the A TRIGGER LEVEL control. Positive or negative 
slope triggering is selected by the A TRIGGER SLOPE 
switch.

Transistors U460B and U460E compare the wiper volt
age on the A TRIGGER LEVEL control to the input trigger 
signal, and the transistor with the higher base voltage will 
conduct more of the available emitter current. The output 
collector currents supply emitter current to two transistor 
pairs which serve as cross-wired switches that are biased 
on or off by the A TRIGGER SLOPE switch. When S464 is 
set to the positive slope position, U460C and U460F are 
biased on and U460A and U460D are biased off. For the 
negative slope position, the transistors reverse states to in
vert the comparator output polarity.

A Schmitt Trigger and TV Trigger Circuit

This circuitry generates a signal that drives the A Trigger 
Logic as a function of the Trigger Level Comparator output 
signal and the A TRIGGER Mode switches.

The output signals from the A Trigger Level Comparator 
drive Q460 and Q463. These transistors are configured as a

current mirror that converts the differential output to a sin
gle-ended current to drive amplifier U480C. Slope Balance 
potentiometer R471 corrects for dc offsets between positive 
and negative slope. Shunt-feedback amplifier U480C con
verts a current input to a voltage output to drive the input of 
the Schmitt Trigger, U480D, through R469. Positive feed
back for the Schmitt Trigger is provided by potentiometer 
R479, and C479 reduces trigger jitter by increasing positive 
feedback at higher frequencies. The setting of R479 deter
mines the circuit hysteresis.

When TV Field is not selected, the TV Trig Enable line 
connected to R402 and R473 is LO. Transistors Q402 and 
Q403 are biased off and a LO is placed on one input of 
U480A by R474. This LO input will cause U480A to invert 
the output from U480D. With Q403 off, a LO will be placed 
on one input of U480B by R405 and U480B will also act as 
an inverter. The A Trigger signal at the output of U480B is 
therefore the same as the input signal to U480A.

When TV Field is selected, the TV Trig Enable line is HI. 
The outputs of U480D will determine the conduction states 
of Q402 and Q403, and the input of U480A connected to 
R473 will be HI. The output of U480A will be LO and U480B 
will invert the signal at its other input. Signals at the collec
tor of Q403 are filtered by C408, R405, and C405 to reject 
TV video information and average the TV horizontal-sync 
pulses. Setting the trigger-level threshold near the center of 
the horizontal-sync-pulse swing establishes the untriggered 
level. When the TV vertical-sync block occurs, the output of 
the filter applied to U480B pin 7 rises to a level that will 
cause the Schmitt Trigger circuit to switch. Precise TV field 
synchronization is obtained as a result of this filtering action. 
The A Trigger signal output will be the inverse of the filtered 
signal appearing at U480B pin 7.

A SWEEP GENERATOR AND LOGIC

The A Sweep Generator and Logic circuitry, shown on 
Diagram 4, produces a linear voltage ramp that is amplified 
by the Horizontal Amplifier to provide horizontal deflection 
of the crt beam. The Sweep Generator circuits also produce 
signals that are used to generate correct timing of the crt 
unblanking and intensity levels used for viewing the display. 
See Figure 3-3 for the block diagram of the A Sweep Gen
erator and Logic circuitry.

The Sweep Logic circuitry controls the holdoff time, 
starts the sweep upon reception of a trigger signal, and ter
minates the sweep at the proper sweep level. When using 
P-P Auto or TV Field triggering, the Sweep Logic circuitry 
will cause the Sweep Generator to free run, producing a 
baseline trace if a trigger signal is not received within a 
predetermined time period.
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Figure 3-3. Block diagram of the A Sweep Generator and Logic circuitry.

A Miller Sweep Generator

The A Miller Sweep Generator produces a linear voltage 
ramp that drives the Horizontal Amplifier. It produces this 
ramp by maintaining a constant current through timing ca
pacitors to obtain a linearly increasing voltage.

Field-effect transistors Q704A and Q704B are matched 
devices with Q704B sourcing current for Q704A. Since the 
gate and source of Q704B are connected together, the 
source current of Q704A will be of a magnitude such that 
there is no voltage drop across its gate-source junction.

When the sweep is not running, Q701 is biased on to 
hold the timing capacitors in a discharged state. The low 
impedance of Q701 in the feedback path holds the A Miller 
Sweep output near ground potential. The voltage across 
Q701, in addition to the base-emitter voltage of Q706, pre
vents saturation of the output device.

A sweep ramp is initiated when Q576 is biased off. This 
will bias off Q701 and the timing capacitors can charge at a 
rate determined by timing resistors R701 and R702 and the 
position of A SEC/DIV switch S701. One end of timing resis
tor R701 is connected to the wiper of R721 and the other 
end is connected to the input of the Miller integrator. Due to 
feedback from the circuit output through the timing capac
itors, the integrator input voltage remains fixed and estab
lishes a constant voltage across the timing resistors. This 
constant voltage, which produces a constant current 
through the timing capacitors, results in a linearly increasing 
voltage at the output of the A Miller Sweep circuit.

When the output reaches approximately 12 V, the Sweep 
Logic circuitry will initiate the holdoff period in which Q701 is 
turned on and the A Sweep Generator is reset. This holdoff 
period is necessary so that the timing capacitors can be fully 
discharged before another sweep starts. Capacitors C702 
and C703 are always in the charging circuit and are used for 
high sweep speeds. Capacitor C701A in series with C701B 
are used for medium sweep speeds, and C701B is used for 
slow sweep speeds.

The Sec/Div Variable circuitry utilizes an operational am
plifier to maintain a constant reference voltage at one end of 
R721 independent of the circuit load. The voltage applied to 
the timing resistors varies with the rotational position of 
R721, the SEC/DIV Variable control. A fixed dc voltage is 
applied to the noninverting input of the operational amplifier 
and feedback resistors R717 and R718 establish double 
that voltage at the anode of VR720.

A Sweep Logic

The A Sweep Logic circuitry controls sweep generation, 
as a function of incoming trigger signals and the A Trigger 
mode selected.

Incoming trigger signals from the output of U480B will 
clock U502, a one-shot multivibrator, and cause the Q out
put to go from LO to HI. If another trigger signal is not 
received by U502 within a time period determined by the 
time constant of R503 and C501, the Q output will_return 
LO. Whenever trigger signals are being received, the Q out
put of U502 will bias on Q509 and illuminate TRIG’D LED
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DS518. The output state of U502 is used in the Auto Base
line circuit as described in the “P-P AUTO and TV FIELD” 
section.

NORM. When NORM Trigger mode is selected, input pin 
12 of U532D is held HI by S401B, causing the gate output 
to also be HI. The output of U532C will then be LO and 
U506A will not be held reset. Input pin 4 of U532A is held HI 
by S401C, causing the output to be LO which places a LO 
on the D input of U506A. Trigger signals received at the 
clock input of U506A will then clock this LO to the Q output.

During the previous holdoff period, U506A had been set 
by U532B so that the Q output went LO. This biased on 
Q576 and the A Miller Sweep was prevented from running. 
Whenever U506A is clocked following holdoff by a trigger 
signal, the LO on the D input will be transferred to the Q 
output and the Q output will go HI. This will bias off Q576 
and the A Miller Sweep will generate the sweep ramp as 
described in the “A Miller Sweep Generator” section. When 
the ramp voltage is about 12 V, Q525 will be biased on. The 
output of U532B will change from LO to HI, setting U506A 
and biasing on Q576. With Q576 conducting, holdoff one- 
shot U504B will be triggered and the A Miller Sweep Gen
erator will be reset to turn off Q525.

With U504B triggered, the Q output changes from HI to 
LO and will stay LO for a time duration determined by the 
Var Holdoff circuitry and the A SEC/DIV switch position. 
VAR HOLDOFF potentiometer R9521 determines the 
amount of charging current available to charge C518, C519 
or C520 at pin 15 to_the threshold voltage level on pin 14. 
During the time the Q output is LO, the set input of U506A 
is held HI so that no trigger pulses can initiate a new sweep. 
When pinj 5 of U504B reaches the threshold voltage on pin 
14, the Q output goes HI to end the holdoff period and 
release U506A from the set condition. The circuit is then 
enabled to generate another sweep once a trigger signal is 
again applied to the clock input of U506A.

P-P AUTO and TV FIELD. When P-P Auto or TV Field is 
selected, the Auto Baseline configuration is enabled. Pin 12 
of U532D is held LO by R569 and the output will follow the 
signal provided by the Q output of U502. If trigger signals 
are being received by U502, the output of U532D will be HI 
and cause the output of U532C to be LO. Flip-flop U506A 
will respond to trigger signals as described in the “NORM” 
section. If trigger signals are not being received by U502, 
the output of U532D will be LO. The output of U532C will 
then be the inverse of the input signal applied to pin 11 so 
that U506A will be reset when holdoff ends, causing a 
sweep to be generated. With no new trigger pulses being 
applied to the circuitry, U506A will be continuously set and 
then reset in this manner to generate sweeps.

SGL SWP. In the Sgl Swp Mode, both the P-P AUTO 
and NORM buttons are out. This results in a LO at the out
put of U532C so that U506A is not held reset. A LO is also 
on input pin 4 of U532A.

During the previous holdoff period, U532B had reset 
U506B to cause the Q output to be LO. The D input of 
U506A wiHtherefore be HI and clock signals to the gate will 
keep the Q output LO and the sweep disabled. When the 
SGL SWP button is pushed in, the Q output of U504A will 
go LO for a time period determined by the time constant of 
R504 and C504 and then return HI. This HI will then clock 
through the HI on the D input of U506B to the Q output. 
Consequently the output of U532A will go LO and CR514 
will be reverse biased to bias on Q511 and light the READY 
LED. The next trigger pulse applied to the clock input of 
U506A will then initiate a sweep as described previously. At 
the end of the sweep, U506B will again be reset, causing 
the TRIG’D LED to go out and place a HI on the D input of 
U506A. A new sweep will not be initiated until the SGL SWP 
button is again pushed.

X-Y. In the X-Y mode of operation, the XY line is LO 
which holds the input of U532B LO through CR518. The 
output of U532B will hold U506A set and no sweeps can be 
initiated.

ALTERNATE B SWEEP

The Alternate B Sweep circuitry, shown on Diagram 5, 
produces a linear voltage ramp that is amplified by the Hori
zontal Amplifier to provide the B Sweep horizontal deflec
tion on the crt. The Alternate B Sweep circuitry also 
produces the sweep-switching signals that control the dis
play of the A and B Sweeps, and the gate signals used by 
the Intensity and Z-Axis circuits to establish the crt 
unblanking and intensity levels needed for producing both 
the A Intensified and B Sweep displays.

The B Sweep ramp is enabled by the B Sweep Logic 
circuit either immediately after the end of the established 
delay time (Runs After Delay) or upon receipt of the first 
trigger signal after the delay tim has elapsed. This delay 
time is a function of the B Delay Time Position Comparator 
circuit and the A sweep.

B Miller Sweep Generator

The B Miller Sweep Generator is composed of Q709, 
Q710A, Q710B, Q712, and associated timing components. 
This circuit produces the B Sweep and functions in the 
same manner as the A Miller Sweep Generator; see the “A 
Miller Sweep Generator” section for a description of cir
cuitry operation. The output at the collector of Q712 drives 
the Horizontal Amplifier and Q643.
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B Trigger Level Comparator (SN B014886 & UP)

The B Trigger Level Comparator is composed of transis
tor array U605, U625, Q619, and Q620. This circuit deter
mines both the trigger level and slope at which the B 
triggering signal is produced. It functions in the same man
ner as the A Trigger Level Comparator with the exclusion of 
the TV Trigger and Trigger View circuitry. See the “A Trig
ger Level Comparator” section for a description of the circuit 
operation. Buffering of the noninverting output of U625B is 
provided by U625A, and Q630 and Q631 level shift the sig
nals to TTL Levels. The inverting output of U625A also pro
duces the B Trigger signal used by the CTM circuitry. The 
circuit output at the collector of Q630 supplies trigger sig
nals to clock U670A.

B Trigger Level Comparator 
(SN B014885 & BELOW)

The B Trigger Level Comparator is composed of transis
tor array U605, U625C, Q619, and Q620. This circuit deter
mines both the trigger level and slope at which the B 
triggering signal is produced. It functions in the same man
ner as the A Trigger Level Comparator with the exclusion of 
the TV Trigger and Trigger View circuitry. See the “A Trig
ger Level Comparator” section for a description of the circuit 
operation. Buffering of the inverting and noninverting out
puts of U625D is provided by U625A and U625B, and Q630 
and Q631 level shift the signals to TTL levels. The output of 
U625A also produces the B Trig signal used by the CTM 
circuitry. The circuit output at the collector of Q630 supplies 
trigger signals to clock U670A.

Runs After Delay

The Runs After Delay circuit allows the B Sweep Logic to 
generate a B Sweep independently of any B Trigger signals. 
In the Runs After Delay mode, B TRIGGER LEVEL control 
R602 is rotated fully clockwise. This biases off Q637 and 
places a LO on the collector. Inverter U660D will then have 
a HI output with resistor R640 providing positive feedback. 
The output of U660A will therefore be LO and U670A will be 
held set with the Q output LO.

If the B TRIGGER LEVEL control is not fully clockwise, 
Q637 is biased on and the B Sweep is in the triggered 
mode. The output of U660D will be LO, the output of U660A 
will be HI, and U670A will no longer be held set.

Operation of the B Sweep Logic circuitry under both of 
these conditions is described in the “B Sweep Logic” dis
cussion. The output signal of U660D is applied to the CTM 
Intensified Zone Controller circuitry and serves as an input 
to U1603.

B Delay Time Position Comparator

The B Delay Time Position Comparator circuit compares 
the amplitude of the A Sweep sawtooth output voltage to 
the dc voltage level set by B DELAY TIME POSITION 
potentiometer R9644. The output of the comparator is used 
to initiate a B Sweep and to control the B Z-Axis Logic 
circuit switching.

The inputs to the comparator, U655, are the Delay signal 
from the Analog Section of the Delay/Delta Time Controller 
circuit and the A Sweep voltage from the divider network 
composed of R651, R652, and R653. Input voltage ranges 
to the comparator are determined by VR645 and R646 for 
the noninverting input and by R652 for the inverting input. 
Delay Start potentiometer R646 is adjusted in conjunction 
with potentiometer R652 to set the B DELAY TIME POSI
TION dial calibration.

The output of the comparator is enabled or disabled by 
the strobe signal connected to pin 6. When the A Only sig
nal is HI, the comparator is enabled. When A Only is LO, 
the output of the comparator is a high impedance and there
fore a HI is present on pin 9 of U680C.

B Sweep Logic

The B Sweep Logic circuitry utilizes signals from the as
sociated B Sweep circuitry to generate control signals for 
both the B Miller Sweep and the B Z-Axis Switching Logic 
circuits.

_  In the Runs After Delay mode, U660A places a LO on the 
S input of U670A. During the previous holdoff period, 
U680D pin 13 strobed LO. The output of the flip flop com
posed of U680C and U680D went Hljind the output of 
U660F went LO. With both the S and R inputs of U670A 
LO, the Q output is HI to bias on Q709 and prevent the B 
Miller Sweep from running. Once the A Sweep voltage at 
U655 pin 3 exceeds the voltage at pin 2, the comparator 
output will go LO. The flip flop composed of U680C and 
U680D will change output states_and cause the R input of 
U670A to be HI. The LO on the S input will then cause the 
Q output of U670A to go LO. The Delay End signal at the 
output of U665A will go LO to indicate to the CTM circuitry 
that the B Sweep has started. Transistor Q709 will shut off 
and the B Miller Sweep Generator will produce a linear 
ramp. If the ramp voltage reaches about 12 V, sweep-end 
comparator Q643 will turn on and cause the output of 
U665D to go HI. The B Miller Sweep Generator will continue 
to run, but the trace will be blanked because the ¥  Gate line 
is HI which reverse biases CR817. Once the ramp is at ap
proximately 13 V, VR712 will conduct and prevent the volt
age from increasing further.

The B Sweep Generator will be reset for another sweep 
by one of two means. If the A Sweep doesn’t end before the 
B Sweep, the Generator will not be reset until the Alt Sync 
line goes from HI to_LO to change the U680C-U680D flip-flip 
output states. The R input of U670A will then be LO, caus
ing the Q output to be HI and reset the Generator. Depend
ing on the settings of the A and B SEC/DIV switches, the A 
Sweep may end before the B Sweep. If this occurs, the Alt 
Sync line will go LO at the end of the A Sweep and cause an 
immediate resetting of the Generator. In either case, a new 
sweep will be initiated the next time the A Sweep voltage at 
U655 pin 3 exceeds the voltage at pin 2.

When not in the Runs After Delay mode, the output of 
U660A is HI and U670A has a HI on both the S and D 
inputs. The circuitry connected to the R input of U670A
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functions as described above. When the output of U660F 
goes HI, U670A is no longer held reset and the first B trigger 
signal from the collector of Q630 will clock through the HI on 
the D input. The Q output of U670A will then go LO and a B 
Sweep will be initiated.

Alternate Display Switching Logic

The Alternate Display Switching Logic circuitry controls 
both the Horizontal Amplifier sweep switching and the B Z- 
Axis Logic switching.

HORIZONTAL MODE switch S648 selects the input logic 
levels that are applied to the circuitry. In the^  Horizontal 
Mode, the S input of U670B is LO and the R input is HI. 
This holds U670B set and allows only the A Sweep to be 
passed to the Horizontal Amplifier. In the B Horizontal 
mode, the set input of U670B is HI and the reset input is LO 
to hold U670B reset and allow only the B Sweep to reach 
the Horizontal Amplifier.

With S648 set to ALT, and for all settings of the VERTI
CAL MODE switches except BOTH-ALT, the Valt signal ap
plied to U660E and the S and R inputs of U670B are all HI. 
The LO output of U660E causes the output of U680B to be 
HI, and whenever the Alt Sync signal applied to pin 1 goes 
LO, the gate output will change from LO to HI and clock 
U670B. The outputs of U670B will therefore toggle with 
each Alt Sync signal transition to alternately enable the A 
and B Sweeps to reach the Horizontal Amplifier. Whenever 
the B Sweep is selected for the Horizontal Amplifier, the Q 
output of U670B will be HI. This HI is applied to U665C pin 
9, and since pin 10 is also HI, the Sep signal from U665C 
will be LO to enable the A/B Sweep Separation circuitry.

When the CH 1-BOTH-CH 2 VERTICAL MODE switch is 
set to BOTH, the ADD-ALT-CHOP switch becomes func
tional. In the ALT VERTICAL MODE position, the Valt signal 
is LO, the Halt signal is HI, and the CH 1 Selected signal is a 
TTL square wave that switches states at the end of the A 
Sweep. Input pin 4 of U680B will be HI and the gate output 
will be the inverse of the CH 1 Selected signal. This output 
signal is NANDed with the Alt Sync signal by U680A to 
clock U670B. Whenever the Alt Sync signal goes LO at the 
end of a sweep and the Ch 1 Selected signal switches from 
LO to HI, U670B will be clocked. Since only positive transi
tions on the clock input will cause the flip-flop to change 
output states, two A Sweeps are required to cause the flip- 
flop output levels to switch. With this switching arrange
ment, the crt will first display the two A Intensified Sweeps 
and then the two Alternate B Sweeps.

B Z-Axis Logic

The B Z-Axis Logic circuitry switches signal current lev
els to drive the Z-Axis Amplifier for both the B and the A 
Intensified Sweep displays. The current supplied is summed 
with the other signal inputs on the Z-Drive line.

When the HORIZONTAL MODE switch is in the ALT po- 
sition, pin 5 of U665B is HI. The outputs of U670B and the 
B Gate signal from the output of U665D together with the

INTENSITY controls determine the intensity of the A and B 
Sweeps. The B Gate signal is applied through R679 to the 
Digital Section of the Delay/Delta Time Controller in the 
CTM circuitry.

When the A Sweep is displayed, the Q output of U670B 
is HI and the Q output is LO. These output levels will bias on 
Q680 and bias off Q685. The emitter voltage of Q680 will 
reverse bias CR817 to prevent Z-Axis drive current from 
flowing through the diode. With Q685 off, additional Z-Axis 
drive current to intensify the A Sweep will be supplied when
ever CR685 is biased off. Since input pin 5 of U665B is HI, 
the gate output and therefore the conduction state of 
CR685 is determined by the Ctrintens signal from the Inten
sified Zone Controller in the CTM circuitry. Whenever the B 
Sweep is running, the output of U665B will be LO and 
CR685 will be biased off whenever Ctrintens is HI. If the B 
Sweep is not running, the output of U665B will be HI and 
CR685 will be biased on. This will bias off CR816 and the A 
Sweep will not be intensified.

If the outputs of U670B are set to display the B Sweep 
(Q LO and Q HI), Q680 will be biased off and Q685 will be 
biased on. The emitter voltage of Q685 will reverse bias 
CR816 to prevent Z-Axis drive current from flowing through 
the diode. With Q680 off, the B Sweep will be displayed if 
CR680 is reverse biased. Whenever the B Sweep is running, 
the output of U665D is LO. Diode CR680 will then be re
verse biased and Z-Axis drive current will flow through 
CR817. If the B Sweep is not running, the output of U665D 
is HI, forward biasing CR680 and therefore reverse biasing 
CR817. No Z-Axis drive current can then flow through 
CR817.

HORIZONTAL

The Horizontal Amplifier circuit, shown on Diagram 6, 
provides the output signals that drive the horizontal crt de
flection plates. Signals applied to the Horizontal Preamplifier 
can come from either the A or the B Miller Sweep Generator 
(for sweep deflection) or from the XY Amplifier (when X-Y 
display mode is selected). Sweep switching is under control 
of the Alternate Display Switching Logic circuit. See Figure 
3-4 for the block diagram of the Horizontal Amplifier.

The Horizontal POSITION control, X I0 Magnifier cir
cuitry, and the horizontal portion of the Beam Find circuitry 
are also contained in the Horizontal Amplifier circuit.

Horizontal Preamplifier

The Horizontal Preamplifier selects display modes and 
amplifies input signals for application to the Horizontal Out
put Amplifier.
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The A and B Sweeps are applied to the emitters of 
Q732 and Q742, through Sweep Gain potentiometers 
R730 and R740. Switching of the A and B Sweeps is con
trolled with these transistors. Using the A DISP and B 
DISP signals obtained from the Alternate Display Switch
ing Logic circuitry (Diagram 5), Q732 and Q742 are either 
biased into the active or cutoff regions via CR732 and 
CR742. The POSITION control (R726) horizontally adjusts 
the crt trace position by supplying a variable dc offset volt
age, through pin 14, to the output of the preamplifier. 
Preamplifier output bias current levels are set by R751 at 
pin 5, and frequency compensation for X-axis signals is 
provided by C751, connected to pin 13.

Horizontal X I0 Gain is set by the resistor network con
nected between pins 3 and 6. When the X I0 Magnifier is on, 
S721 is closed and the timing adjustment is made using 
R754. Magnifier registration is adjusted by R749 so that 
there is no horizontal trace shift when switching between 
the X I0 Magnifier On and Off positions.

X-Y Amplifier

The X-Y Amplifier amplifies the Channel 1 signal from the 
Internal Trigger circuitry for application to the Horizontal 
Preamplifier.

When the X-Y mode is selected, Q737 is biased on to 
establish a HI on U760 pin 12 so that the A and B Sweeps 
are disconnected from the Preamplifier outputs. The XY sig
nal line will be LO and Q756 will be biased off to enable the 
X-Axis signal to drive the noninverting input of U758. The 
output of U758 will then be a function of the X-Axis signal 
and the Horizontal POSITION control wiper voltage. The X- 
Axis signal gain is adjusted by R760 and the input voltage 
from the Horizontal POSITION control at pin 14 is discon
nected within U760 so that it does not affect the Preampli
fier output. The input signal at pin 11 from U758 will be 
converted to a differential output signal and applied to the 
Horizontal Output Amplifier.

When the X-Y mode is not selected, Q756 is biased on 
and the X-Axis signal is shunted to ground.

Horizontal Output Amplifier

The Horizontal Output Amplifier provides final amplifica
tion of the horizontal signal to drive the horizontal crt deflec
tion plates.

Signals from the (+ ) and ( - )  Swp outputs of U760 are 
used to drive two shunt-feedback amplifiers. Due to the 
feedback, the input impedance of these amplifiers is low.

FROM A SWEEP 
GENERATOR

FROM B SWEEP 
GENERATOR

FROM ALTERNATE 
D IS P LA Y  

SW ITCHING LOG IC

FROM A TRIGGER

FROM A S E C /D IV  
SWITCH

TO CRT 
HO R IZ 

DEFLECTIO N 

PLATES

4206-1t

REV NOV 1986 3-15

Figure 3-4. Block diagram of the Horizontal Amplifier.



Theory of Operation— 2236 Service

The base voltages of Q770 and Q780 are at nearly the same 
dc level due to forward-biased diodes CR765 and CR768 
between the two emitters.

Transistors 0770, Q775, and Q779 form a cascode-feed- 
back amplifier for driving the right crt horizontal deflection 
plate with R775 setting amplifier gain and C775 providing 
high-frequency compensation. For low-speed signals, Q779 
serves as a current source for Q775, and at high sweep 
rates, the ramp is coupled through C779 to the emitter of 
Q779. This provides additional pull-up output current to 
drive the crt at high sweep rates. The amplifier consisting of 
Q780, Q785, and Q789 drives the left crt horizontal deflec
tion plate in the same manner as described above with ze- 
ner diode VR782 level shifting the collector signal of Q780.

The BEAM FIND function is implemented when S390 is 
pushed in to disconnect the cathode of CR764 from the 
-8 .6-V  supply. The voltage on the cathode of VR764 goes 
positive, causing CR780 and CR770 to be forward biased. 
Current from R764 causes the output common-mode volt
age of the two shunt-feedback amplifiers to be shifted nega
tive to reduce the available voltage swing at the crt plates. 
This prevents the trace from being deflected off-screen 
horizontally.

Z-AXIS AMPLIFIER

The Z-Axis Amplifier, shown on Diagram 7, controls the 
crt intensity level via several input-signal sources. The effect 
of these input signals is either to increase or decrease trace 
intensity or to completely blank portions of the display. The 
Z-Drive signal current as determined by the A and B Z-Axis 
Switching Logic and the input current from the EXT Z AXIS 
INPUT connector (if in use) are summed at the emitter of 
common-base amplifier Q825 and thereby determine the 
collector current of the stage. This transistor provides a low- 
impedance termination for the input signals and isolates the 
signal sources from following stages of the Z-Axis Amplifier.

Common-base transistor Q829 establishes a constant 
current through R832. This current is divided between Q825 
and Q829 with the portion through Q829 driving the shunt- 
feedback output amplifier consisting of Q835, Q840, and 
Q845. The bias level of Q825 therefore determines the 
amount of emitter current available to Q829. Feedback-re
sistor R841 establishes the transresistance gain which con
verts the input current to output voltage. Emitter-follower 
Q835 is dc coupled to Q840, and for low-speed signals 
Q845 acts as a current source. Fast transitions couple 
through C845, providing additional current gain through 
Q845 for fast voltage swings at the output of the Amplifier.

External Z-Axis input voltages establish proportional in
put currents through R822 and R823, and Amplifier sensitiv
ity is determined by the transresistance gain of the 
shunt-feedback amplifier. Diode CR823 protects the Z-Axis 
Amplifier if excessive signal levels are applied to the EXT Z 
AXIS INPUT connector.

The intensity of the crt display in the A, B, and Alt Hori
zontal modes is determined by the INTENSITY controls and 
associated circuitry. The A INTENSITY potentiometer con
trols the base voltage of Q804 to determine the amount of 
emitter current that will flow through the transistor and 
therefore the level of the Z-Axis signal. Likewise the B 
INTENSITY potentiometer will control the base voltage of 
Q814 and the intensity of the B and Alt sweep displays.

When only the A Sweep is displayed, Q586 and Q583 are 
biased off. The current through R818, as set by the A 
INTENSITY potentiometer, will flow through CR818 and 
Q825 to fix the voltage level at the Z-Axis Amplifier output. 
For a B-only display, Q586 is biased on to reverse bias 
CR818 and prevent A-intensity current from reaching Q825. 
Current determined by the base voltage of Q814 will flow 
through CR817 to Q825 and determine the B Sweep inten
sity. For an alternating A and B display, Q586 will be biased 
off when the A Sweep is displayed. During the portion of the 
A Sweep in which the B Sweep runs, current from R816 is 
allowed to flow through CR816 by the B Z-Axis Logic circuit 
to provide an intensified zone.

When CHOP VERTICAL MODE is selected, the Chop 
Blank signal is applied to the collector of Q825 through 
CR824 during the display-switching time. Signal current is 
shunted away from CR825, and the forward bias of Q829 
increases to the blanking level. When blanked, the output of 
the Z-Axis Amplifier drops to a level that reduces the crt 
beam current below viewing intensity during the chop
switching transition.

For an X-Y display, CR818, CR817, and CR816 are re
verse biased. The XY signal is LO to reverse bias CR551 
and allow current in R820 to flow through CR820. The crt 
intensity is then controlled by the A INTENSITY potentiom
eter which sets the current in R820 through Q804.

BEAM FIND switch S390 controls the base bias voltages 
of Q825 and Q829. When the BEAM FIND button is out, 
—8.6 V is supplied to a base-biasing network. When the 
button is pushed in, the —8.6-V supply is removed and the 
voltage at the anode of VR828 rises to about —5.6 V. This 
turns off Q829 so that the amplifier output voltage is deter
mined by R835 and the voltage at the BEAM FIND switch, 
as set by other parts of the Beam Find circuitry. The output 
voltage of Q835 will then be at a fixed level so that the 
INTENSITY controls and the Z-Drive signal have no control 
over the crt intensity. A bright trace or dot will then be 
displayed.
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Dc Restorer

The Dc Restorer circuit produces the crt control-grid bias 
and couples both dc and ac components of the Z-Axis Am
plifier output to the crt control grid. Direct coupling of the Z- 
Axis Amplifier output to the crt control grid is not employed 
due to the high potential differences involved. Refer to Fig
ure 3-5 during the following discussion.

Ac drive to the Dc Restorer circuit is obtained from pin 16 
of T948. The drive voltage has a peak amplitude of about 
±100 V, a frequency of about 20 kHz, and is coupled into 
the Dc Restorer circuit through C853 and R853. The cath
ode of CR851 is biased by the voltage applied from the 
wiper of Grid Bias potentiometer R851, and the ac-drive 
voltage will be clamped whenever the positive peaks reach a 
level that forward biases CR851.

The Z-Axis Amplifier output voltage, which varies be
tween +  10 V and +75 V, is applied to the Dc Restorer at 
the anode of CR853. The ac-drive voltage will hold CR853 
reverse biased until the voltage falls below the Z-Axis Ampli
fier output voltage level. At that point, CR853 becomes for
ward biased and clamps the junction of CR851, CR853, and 
R854 to the Z-Axis output level. Thus, the ac-drive voltage 
is clamped at two levels to produce a square-wave signal 
with a positive dc-offset level.

The Dc Restorer is referenced to the -2 -kV  crt cathode 
voltage through R858 and CR854. Initially, both C855 and 
C854 will charge up to a level determined by the difference 
between the Z-Axis output voltage and the crt cathode volt
age. Capacitor C855 charges from the Z-Axis output 
through R858, CR854, and CR855, to the crt cathode. Ca
pacitor C854 charges through R858, CR854, R854, and 
CR853 to the crt cathode.

During the positive transitions of the ac drive, from the 
lower clamped level toward the higher clamped level, the 
charge on C854 increases due to the rising voltage. The 
voltage increase across C854 is equal to the amplitude of 
the positive transition. The negative transition is coupled 
through C854 to reverse bias CR854 and to forward bias 
CR855. The increased charge of C854 is then transferred to 
C855 as C854 discharges toward the Z-Axis output level. 
Successive cycles of the ac input to the Dc Restorer will 
charge C855 to a voltage equal to the initial level plus the 
amplitude of the clamped square-wave input.

The added charge on C855 determines the control-grid 
bias voltage. If more charge is added to that already present 
on C855, the control grid becomes more negative and less 
crt writing-beam current will flow. Conversely, if less charge 
is added, the control-grid voltage level will be closer to the 
cathode-voltage level and more crt writing-beam current 
flows.
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During periods that C854 is charging, the crt control-grid 
voltage is held constant by the long time-constant discharge 
path of C855 through R860.

Fast-rise and fast-fall transitions of the Z-Axis output sig
nal are coupled to the crt control grid through C855 to start 
the crt writing-beam current toward the new intensity level. 
The Dc Restorer output level then follows the Z-Axis output- 
voltage level to set the new bias voltage for the crt control 
grid.

Neon lamps DS858 and DS856 protect the crt from ex
cessive grid-to-cathode voltage if the potential on either the 
control grid or the cathode is lost for any reason.

POWER SUPPLY AND PROBE ADJUST

The Power Supply circuitry converts the ac power-line 
voltage into the voltages needed for instrument operation. It 
consists of the Power Input, Preregulator, and Inverter cir
cuits (which drive the primary of the power transformer) and 
secondary circuits (which produce the necessary supply 
voltages for the instrument).

Power Input

The Power Input circuit converts the ac power-line volt
age to filtered dc for use by the Preregulator.

POWER switch S901 connects the ac power line through 
fuse F9001 to the bridge rectifier composed of CR901, 
CR902, CR903, and CR904. The bridge full wave rectifies 
the source voltage, and the output is filtered by C906. Input 
surge current at the time of instrument power-up is limited 
by thermistor RT901. The thermistor resistance is moder
ately high when the power is first turned on, but decreases 
as the input current warms the device. The instrument is 
protected from large voltage transients by suppressor 
VR901. Conducted interference originating within the power 
supply is attenuated by common-mode transformer T901, 
differential-mode transformer T903, line filter FL9001, and 
capacitors C900, C901, and C902.

Preregulator

The Preregulator provides a regulated dc output voltage 
for use by the Inverter circuitry.

When the instrument is turned on, the voltage developed 
across C906 will charge C925 through R926. When the volt
age has risen to a level high enough that U930 can reliably 
drive Q9070, U930 will receive operating supply voltage 
through Q930. This level is set by zener diode VR925 in the

emitter of Q928 and by the voltage divider consisting of 
R925 and R927. The zener diode will keep Q928 off until the 
base voltage reaches approximately 6.9 V. Then Q928 will 
be biased into conduction and the resulting collector current 
will cause a voltage drop across R929. This voltage drop 
will bias on Q930, and the positive feedback through R930 
will reinforce the turn-on of Q928. Thus Q930 and Q928 will 
drive each other into saturation very quickly. Once Q930 is 
on, U930 will begin to function.

Pulse-width modulator U930 controls the output voltage 
of the Preregulator by regulating the duty cycle of the pulse 
applied to the gate of Q9070. It utilizes an oscillator with the 
frequency determined by R919 and C919 (approximately 60 
kHz) and with a sawtooth output voltage at pin 5. This saw
tooth voltage is compared internally with the output voltage 
produced by the two error amplifiers. Whenever the saw
tooth voltage is greater than the error amplifier output volt
age, Q9070 is biased on to supply current to both C940 and 
the rest of the circuitry. The two error amplifiers maintain a 
constant output voltage and monitor the output current of 
the Preregulator. One input of each amplifier is connected 
through a divider network to the 1C internal +5-V reference. 
The output voltage of the Preregulator is monitored by the 
voltage divider at pin 2. The voltage drop across R907, pro
duced by the Preregulator output current, is applied to the 
current limit amplifier at pin 16.

When the instrument is first turned on, the current limit 
amplifier controls the conduction time of Q9070. While 
Q9070 is conducting, the output current increases until a 
sufficiently large voltage drop is developed across R907 to 
invoke the current-limit mode. The current limit amplifier 
holds the output current below the current-limit threshold of 
approximately 1 A. When the voltage across C940 reaches 
approximately 43 V, the voltage amplifier starts controlling 
the duty cycle of Q9070 and the Preregulator will not limit 
current unless there is excessive current demand.

With Q9070 off, C907 charges to the output voltage of 
the Power Input circuit. When Q9070 turns on, current 
through the FET will come from the winding connected to 
pins 1 and 2 of T906 and from C907. Current to C907 is 
supplied by the winding connected to pins 4 and 5 of T906. 
When U930 shuts off Q9070, the collapsing magnetic field 
will raise the voltage at the anode of CR907. This diode then 
becomes forward biased and passes the currents supplied 
by C907 and the winding connected to pins 4 and 5 of T906. 
For this part of the cycle, current to C907 will be supplied by 
the winding connected to pins 1 and 2 of T906. This process 
will continue for each period of the oscillator, and the duty 
cycle controlling the conduction period of Q9070 will be al
tered as necessary to maintain 43 V across C940. To shut 
off Q9070 during each oscillator period, Q908 is used to 
discharge the gate-drain capacitance. Pin 10 of U930 goes 
LO, reverse biasing CR908 and turning on Q908 to shut off 
the FET.
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Once the supply is running, power to U930 will be sup
plied from the winding connected to pins 6 and 7 of T906. 
Diode CR920 half-wave rectifies the voltage across pins 6 
and 7 to keep filter capacitor C925 charged and to maintain 
supply voltage to U930 through Q930.

Instrument protection from excessive output voltage is 
supplied by silicon-controlled rectifier Q935. Should the 
Preregulator output voltage exceed 51 V, zener diode 
VR935 will conduct, causing Q935 to also conduct. The 
Preregulator output current will then be shunted through 
Q935, and the output voltage will very quickly go to zero. 
With the supply voltage of U930 no longer being provided by 
the winding connected to pins 6 and 7 of T906, the 
Preregulator will shut down and Q935 will be reset. The 
supply will then attempt to power up, but may again shut 
down if the overvoltage condition is again reached. This se
quence continues until the overvoltage condition is 
corrected.

Inverter

The Inverter circuit changes the dc voltage from the 
Preregulator to ac for use by the supplies that are con
nected to the secondaries of T948.

The output of the Preregulator circuit is applied to the 
center tap of T948. Power-switching transistors Q946 and 
Q947 alternate conducting current from the Preregulator 
output through the primary windings of T948. The transistor 
switching action is controlled by T944, a saturating base- 
drive transformer.

When the instrument is first turned on, one of the switch
ing transistors will start to conduct and its collector voltage 
will drop toward the common voltage level. This will induce a 
positive voltage from the lead of T944 which is connected to 
the base of the conducting transistor and reinforce conduc
tion. Eventually T944 will saturate, and as the voltage 
across T944 (and T948) begins to reverse, the conducting 
transistor will cut off because of the drop in base drive. The 
other transistor will not start conduction until the voltage on 
the leads of T944 reverse enough to bias it on. This process 
will continue, and the saturation time of T944 plus the tran
sistor-switching time will determine the frequency of Inverter 
operation (typically 20 kHz). After the initial Inverter start up, 
the switching transistors do not saturate; they remain in the 
active region during switching.

Diodes CR946 and CR947 serve as a negative-peak de
tector to generate a voltage for controlling the output of the 
error amplifier. Capacitor C943 charges to a voltage equal 
to the negative peak voltage at the collectors of Q946 and 
Q947, referenced to the Preregulator input voltage. This 
voltage level is applied to the divider composed of R937,

R938, and R939. The error amplifier, composed of Q938 
and Q939, is a differential amplifier that compares the refer
ence voltage of VR943 with the voltage on the wiper of 
potentiometer R938. The current through Q939 will set the 
base drive of Q944 and thereby control the voltage on 
C944. This voltage will bias Q946 and Q947 to a level that 
will maintain the peak-to-peak input voltage of T948. The 
amplitude of the voltage across the transformer primary 
winding, and thus that of the secondary voltages of T948, is 
set by adjusting —8.6-V Adj potentiometer R938.

At turn on, Q938 is biased off and Q939 is biased on. All 
the current of the error amplifier will then go through Q939 
to bias on Q944. Diode CR945 allows the base of Q944 to 
go positive enough to initially turn on Q946 or Q947. The 
current through Q944 controls the base drive for Q946 and 
Q947. Base current provided by base-drive transformer 
T944 will charge C944 negative with respect to the Inverter 
circuit floating ground (common) level.

Crt Supply

High-voltage multiplier U975 utilizes the 2-kV winding of 
T948 to generate 12 kV to drive the crt anode. It also uses 
an internal half-wave rectifier diode to produce — 2 kV for 
the crt cathode. The —2-kV supply is filtered by a low-pass 
filter composed of C975, C976, R976, R978, and C979. 
Neon lamp DS870 protects against excessive voltage be
tween the crt heater and crt cathode by conducting if the 
voltage exceeds approximately 75 V.

Focus Circuit

Focus voltage is also developed from the — 2 kV supply 
via a voltage divider composed of R894, R892, FOCUS 
potentiometer R893, R891, R890, R889, R888, and Q885. 
The focus voltage tracks the A-intensity level through the 
action of Q885. The emitter voltage of Q804, set by the A 
INTENSITY control, is applied to the emitter of Q885 
through R885. When the emitter voltage of Q804 changes, 
the current through Q885 changes proportionally and alters 
the voltage at one end of FOCUS control R893.

Low-Voltage Supplies and Fan

The low-voltage supplies utilize center-tapped secondary 
windings of T948. The +  100-V supply uses CR954 and 
CR955 for rectification and C954 for filtering. Diodes CR956 
and CR957 rectify ac from taps on the 100-V winding, and 
C956 filters the output to produce +30 V dc. The diode 
bridge consisting of CR960, CR961, CR962, and CR963 
produces the +  8.6-V and —8.6-V supplies. Filtering of the 
+8.6 V is accomplished by C960 and filtering of the -8.6 V 
is done by C961. Ac voltage from the +  8.6-V primary is 
rectified by CR965 and filtered by C965 and R965 to provide 
power for the fan. The +5.0-V supply is produced by 
CR967, CR970, C968, L968, and C970.
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Probe Adjust
The Probe Adjust circuitry, shown on diagram 6, utilizes 

a square-wave generator and a diode switching network to 
produce a negative-going square-wave signal at PROBE 
ADJUST connector J9900. Amplifier U985 is configured as 
a multivibrator with the time constant of R987 and C987 
determining the oscillation period. When the output of the

multivibrator is at the positive supply voltage, CR988 is for
ward biased. This reverse biases CR989 and the PROBE 
ADJUST connector signal is held at ground potential by 
R990. When the multivibrator output switches states and is 
at the negative supply voltage, CR988 is reverse biased. 
Diode CR989 will now be forward biased and the circuit 
output signal be approximately -0 .5  V.

CTM
The CTM (Counter-Timer-Multimeter) circuitry of the 2236 Oscilloscope utilizes input signals from the three front-panel BNC 

connectors, the DMM leads, or the temperature probe to calculate and display CTM parameter results. Measurements that are 
a function of time use additional control signals from the oscilloscope.

CPU SYSTEM

The CPU (Central Processing Unit) system, shown on 
Diagram 12, forms the intelligent controller for the entire 
CTM board. It controls the counter and DMM, multiplexes 
the display, monitors the function switches, and performs 
calculations on measurement data.

The system is composed of U1400 (a 6802 
microprocessor with its 128 bytes of internal RAM), two 
ROMs, and address decoding logic. The processor gener
ates addresses for reading the ROMs and provides all ROM 
and input/output port enable signals.

Microprocessor Reset

The circuitry composed of Q1400, Q1401, U1403B, and 
U1403F resets the microprocessor when power is applied to 
the instrument. Initially Cl 400 is discharged when the power 
is first applied, and the microprocessor is held reset by 
U1403F. Transistor Q1400 is biased on, which biases off 
Q1401 and allows Cl 400 to charge through R1403. When 
the voltage across Cl 400 reaches the TTL input threshold 
level of U1403B, the output of U1403F will go HI and the 
microprocessor will begin to operate. When power is re
moved from the instrument, Q1401 will rapidly discharge 
Cl 400 to insure that a proper reset cycle will occur the next 
time power is applied. The CPU can be manually reset by 
temporarily shorting pins 1 and 2 of PI 400 together.

CPU Clock and Interrupt Timing
The Clock and Interrupt Timing circuitry produces the 

CPU clock signal and a real-time interrupt signal.

A 5-MHz signal from the Oscillator circuitry is applied to 
flip-flop U1410A, which is configured as a divide-by-two 
counter. The Q output, running at 2.5 MHz, drives the CPU 
clock input and divide-by-two counter U1410B. The output 
of U1410B drives U1411 (which divides the signal by 4096), 
and U1411’s output is inverted by U1403A and applied to 
the maskable interrupt input of the microprocessor through 
PI 402. The interrupt signal has a repetition rate of about 
600 Hz and is used primarily for multiplexing the display and 
scanning the front-panel pushbuttons. For troubleshooting 
purposes, PI 402 can be removed to prevent the CPU from 
being interrupted. Inverter U1403C provides a reset signal 
to U1411 at the beginning of each interrupt cycle.

Address Decoding Logic

The two ROMs and the input/output ports are enabled by 
logic connected to the address and control lines of the CPU. 
ROM U1401 is enabled by U1405A, U1405B, and U1406D. 
ROM U1402 is enabled by U1405A, U1403E, U1404B, and 
U1406B. Demultiplexer U1407 is enabled by U1405A, 
U1405C, and U1404A; and U1408 is enabled by U1406C, 
U1405C, and U1404A.

ROM

The two ROMs, U1401 and U1402, contain all the CPU 
instructions and constant data for controlling measure
ments, calculations, and displaying results.

Different types of ROMs can be used depending on 
jumper setups. Jumpers W1401 and W1402 configure 
U1401, and W1400 configures U1402.
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Buffered Data Bus Latch

The Buffered Data Bus Latch, U1409, is an 8-bit trans
parent latch used to buffer data from the CPU that is being 
sent to output ports. It is strobed by the E output of the 
CPU and latches whatever data is on the CPU data bus to 
provide data hold time for output operations. The latch is 
socketed so that it can be removed to isolate the CPU data 
bus from the output ports for troubleshooting purposes.

Counter Data Bus Switch

The Counter Data Bus switch SI 400 is an octal switch 
that is used to isolate the CPU data bus from the counter 
read ports. The switches are used for troubleshooting pur
poses by isolating the counter read ports from the CPU data 
bus.

DISPLAY SYSTEM

The Display system, shown on Diagram 13, consists of 
decoding and latching circuitry, a filament driver, and the 
display panel with its digit and segment drivers. It is used to 
display measurement results and instrument status with a 
nine-byte buffer area in read-write memory containing the 
segment codes for the nine display digits. On every CPU 
interrupt, the firmware outputs the segment code for the 
next digit to be displayed.

Display Multiplexing

Display multiplexing sequentially selects the digits and 
the segments to be illuminated for display on the front-panel 
readout.

The digit display cycle begins with the CPU placing a LO 
on all data lines. Segment latch U1506 will transfer this data 
to the Q outputs when clocked by the Segment control line 
so that all digit segments are blanked. The CPU then incre
ments the digit position to be displayed and outputs this 
number on the data bus. Digit latch U1504 will transfer this 
digit position to the Q outputs when clocked by the Digitreg 
control line. Demultiplexer U1505 will decode this number 
and drive the corresponding output line HI to enable the digit 
to be displayed. The CPU will then output on the data bus 
the segment code for the digit to be displayed, and U1506 
will latch this data when clocked again by the Segment con
trol line.

Drivers U1507 and U1508 convert the CMOS and TTL 
output levels from U1505 and U1506,respectively,to the 30- 
volt signal levels necessary to drive the display. Transistors 
Q1501, Q1502, and Q1503 provide level translation for the 
“a” segment of the display.

Display and Filament Driver

The display panel V9900 is a vacuum-fluorescent type 
and functions like a crt. The display filament (cathode) pro
vides electrons which are accelerated by the control grid. To 
turn on a digit, the control grid is raised to a potential of 
about 30 volts. The segments (anodes) are coated with a 
phosphor and are illuminated when their potential is also 30 
volts.

The filament driver provides the ac drive for the display 
filament. Since the brightness of a display digit is dependent 
on the cathode-to-anode voltage, the average dc voltage at 
all points on the filament must be the same (to keep the 
cathode-to-anode voltage the same for all digits). This is 
achieved by using a balanced push-pull driver, with the ac 
drive synchronized with the display multiplexing to prevent 
display flicker.

Whenever output pin 3 of U1505 goes HI to enable the 
far-left digit of the display, flip-flop U1509A is toggled and 
the filament drive reverses polarity. When the Q output of 
U1509A is HI, Q1504 and Q1506 are biased off and Q1505 
and Q1507 are biased on. This causes current flow into the 
F2 terminal of V9900 and current flow out of the FI terminal. 
When the flip-flop toggles into the opposite state, Q1504 
and Q1506 turn on and Q1505 and Q1507 turn off, causing 
filament current flow in the reverse direction.

INPUT/OUTPUT PORTS

The Input/Output ports are the blocks used by the CPU 
(under firmware guidance) to control the CTM hardware, to 
read counter contents and status, and to sense the front- 
panel switch positions.

Sample Counter Read Ports

The Sample Counter Read Ports, shown on Diagram 11, 
are three 8-bit input ports for reading the sample counter 
contents and the Busy control line status and consist of tri
state buffers U1104, U1105, U1106, and U1107. Reading 
address B000 gets the least-significant byte of the sample 
counter by enabling U1104 and two of the six buffers of 
U1105. The middle byte is obtained by reading address 
B001 and enabling the remaining four buffers of U1105 and 
four buffers of U1106. The most-significant 7 bits of the 
counter and the Busy control line status are obtained by 
reading address B002 to enable the remaining two buffers 
of U1106 and all buffers of U1107.
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Time Counter Read Ports

The Time Counter Read Ports, composed of U1203, 
U1204, U1205, and U1206, are functionally identical to the 
Sample Counter Read Ports except that they read in the 
time counter contents and the Agate Sense line status. The 
least-significant counter byte is at address B003, the middle 
byte is at B004, and the most-significant 7 bits of the 
counter are at B005 with the most-significant bit of port 
B005 being the Agate Sense line.

Pushbutton Read Port

The Pushbutton Read Port, shown on Diagram 13, is an 
8-bit input port that is used to read the CTM front-panel 
pushbutton settings and the Totrst status line. The port 
consists of U1500, an 8-wide tri-state buffer, and is enabled 
by the XrO control line when address B006 is on the ad
dress lines.

Oscilloscope Read Port and Probe Decoder

The Oscilloscope Read Port is a 6-bit input port that is 
used to read the B Gate Sense line status, the A Only line 
status, and four Channel 1 status lines. This input port con
sists of U1501, a 6-wide tri-state buffer, and is enabled by 
address B007.

The 1X-1 OX Probe Decoder circuit, connected to pin 10 
of U1501, is used to indicate when a 10X probe is con
nected to the Channel 1 BNC input connector. If a 1X probe 
(or no probe) is connected, the Ch 1 Probe Code input line is 
floating and Q1500 is biased on to place a LO on pin 10. If a 
10X probe is connected, a resistor inside the probe is con
nected between the Ch 1 Probe Code input line and ground. 
This resistor pulls the base voltage of Q1500 low enough to 
cause the transistor to turn off and a HI to be placed on pin 
10. Diode CR1500 and R1524 protect the circuit from static 
discharge.

Counter Control Latch

The Counter Control Latch is an 8-bit output port used to 
control the Counter circuitry. It consists of flip-flop U1502, 
inverters U1006D and U1006E, CMOS-to-ECL level-shifter 
CR1100, and R1110 which converts from TTL to CMOS 
levels.

DMM Control Latch

The DMM Control Latch is a 4-bit output port of which 
only 3 bits are used. Two of the bits form the serial interface 
with the DMM hardware, and the third bit is used to turn the 
audio transducer on and off. This port consists of U1503, a

quad flip-flop, and is clocked by the Dmmlink control line. 
Resistors R1521, R1522, and R1523 perform a TTL-to-ECL 
level conversion of the least-significant output bit of the 
latch to produce the Test Sig input to the Input Multiplexer 
of the Counter.

Audio Transducer

The Audio Transducer circuit utilizes beeper LS1801, 
which contains a piezo-electric element. The processor en
ables the beaper by strobing a HI to the 3Q output of U1503 
to bias on Q1809. The frequency of the beeper is deter
mined by the piezo-electric element and the amplitude by 
the magnitude of the dc voltage across its terminals. Thus 
the volume is controlled by Volume potentiometer R1832 
which varies the dc voltage at the beeper — input.

COUNTER SYSTEM

The Counter system (under firmware control) measures 
the period or width of signals that are selected by the Input 
Multiplexer. The system consists of a time base, two count 
chains, a synchronizer, and an input multiplexer.

Input Multiplexer

The Input Multiplexer circuit, shown on Diagram 10, se
lects one of five ECL-compatible inputs (Testsig, V/F Out
put, Dtime, Atrig, or Btrig) and applies it to the 
Synchronizer. It is composed of five signal switches, a de
coder to turn the switches on or off, and a Schmitt buffer 
amplifier.

Transistors Q1001, Q1002, Q1003, Q1004, and Q1005 
perform the signal switching. If the base of one of these 
transistors is raised to 5 volts, the switch is turned off; and if 
the base is grounded, the switch is turned on.

The decoder portion of the multiplexer, composed of 
U1005 and Q1006, turns on one of the switching transistors 
as determined by control signals IsO, Is l, and Barm. If Barm 
is LO, U1005 is enabled and Q1006 is turned off to bias off 
Q1005. One of the four switches controlled by U1005 will 
then be turned on as determined by IsO and Is l. If Barm is 
HI, Q1006 will be turned on to bias on Q1005. Also, U1005 
will be disabled and cause the four switches it controls to 
stay turned off.

Buffering is performed by U1002A, which, in conjunction 
with the positive feedback provided by R1050, forms a 
Schmitt amplifier. This amplifier squares-up input signals 
which may have slow rise and fall times.
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Synchronizer

The Synchronizer circuitry is used for gating signals from 
the Input Multiplexer and the 100 MHz reference clock to 
the two count chains. It is configured under firmware control 
for period or width measurements in both gated and 
nongated modes. The operation of this circuit is described 
below for each of the four measurement modes.

See Figure 3-6 for a simplified circuit diagram of period 
measurement operation. Figures 3-7 and 3-8 show circuit 
waveforms for nongated and gated measurements 
respectively.

NONGATED PERIOD. In this mode, the sample counter 
chain counts the number of periods of the synchronizer in
put signal that occur while the Enable signal is LO, and the 
time counter chain will count the number of periods of the 
100 MHz clock during the same interval.

The Barm signal is LO and Q1006 is biased off. This 
places a HI on one input of U1004A through CR1004 and 
the gate output will be LO. The Enable signal is inverted by 
U1006C and is passed through CR1003 and U1004C. The 
D input of U1001A will therefore receive the complement of 
the Enable signal.

The Width signal is LO, causing the output of U1006B to 
be HI and the output of U1006A to be LO. Input pin 9 of 
U1004B is driven HI by CR1002 and causes the gate output 
to be LO. Also, input pin 9 of U1002A is driven LO by

CR1001 to cause the gate to function as a noninverting 
buffer. The output of the Input Multiplexer drives the clock 
input of U1001A, and since Q1012 is biased on by U1006A, 
it also drives one input of U1003B. Transistor Q1011 is bi
ased off by U1006B.

The reset signals Ereset and Creset always work in tan
dem so that flip-flop U1001A can be preset by Q1010 at the 
same time that flip-flop U1001B is preset.

Input pin 12 of U1003C is effectively disconnected, since 
Q1011 is biased off. The Q output signal of U1001A is cou
pled through U1003C to drive the D input of U1001B and 
one input of U1003B. Transistors Q1008 and Q1009 form 
an ECL-to-TTL level translator to produce the Busy signal.

When the Enable signal goes LO, the next positive tran
sition of the synchronizer input signal will cause the Q out
put of U1001A to go LO. The Q output of U1001B will then 
go LO after the next positive transition of the 100 MHz 
clock. This allows U1003B to pass an inverted version of 
the synchronizer input signal and U1003C to pass an in
verted version of the 100 MHz clock. The two count chains 
both increment on each positive transition applied to them.

When the Enable signal goes HI again, the next positive 
transition of the synchronizer input signal will cause the Q 
output of U1001A to go HI. The Q output of U1001B will 
then go HI on the next positive transition of the 100 MHz 
clock. This disables U1003B and U1003C from passing their 
respective signals to the count chains.

The period of the synchronizer input signal is calculated 
by the firmware that divides the time count by the sample 
count. To calculate frequency, the firmware divides the sam
ple count by the time count.

GATED PERIOD. For this mode of operation, the circuitry 
functions almost identically to the Nongated Period mode. 
However, the measurement periods are broken up into one 
or more time periods determined by the oscilloscope sweep 
logic through the Delay End signal.

The measurement starts at the end of the oscilloscope 
delay interval after the Enable signal has gone HI. The 
Delay End signal goes LO at the end of the delay interval 
and B Sweep triggering is enabled. Transistor Q1007 in
verts the Delay End signal and applies it to pin 4 of 
U1004A. The Barm signal is HI and Q1006 is biased on to
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place a LO on pin 5 of U1004A. The output of U1004A will 
therefore be the Delay End signal and will be applied to pin 
13 of U1004C. Whenever Enable is HI, the Delay End signal 
will drive the D input of Q1001A.

The two counter chains will be enabled for counting 
whenever the D input of U1001A is LO. This will occur be
tween the end of the delay interval and the end of the B 
Sweep. Signal routing to the counters is the same as that 
described in the “Nongated Period” section.

See Figure 3-9 for a simplified circuit diagram for width 
measurement operation and Figure 3-10 for circuit 
waveforms.

NONGATED WIDTH. In this mode, the Width signal is HI, 
which results in Q1012 being biased off and Q1011 being 
biased on. Pin 9 of U1004B is LO and pin 9 of U1002B is 
HI,which configures U1002B as an inverting buffer. Since 
Q1011 is on, the output of U1002B will drive pin 12 of 
U1003C. The D input of U1001A is driven by Enable, and 
U1004B pin 11 is driven by Enable.

When Enable goes HI, the next positive transition of the 
synchronizer input signal clocks the Q output of U1001A 
LO. The output of U1003C is then the complement of the 
synchronizer input signal as long as Enable remains HI. En
able being HI also causes pin 15 of U1004C to go LO. The Q 
output of U1001B will track with its D input, synchronous
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Figure 3-7. Typical waveforms for the Nongated Period function.
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Figure 3-8. Typical waveforms for the Gated Period function.
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Figure 3-9. Simplified diagram of the Width measurement circuitry.
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Figure 3-10. Typical waveforms for the Width function.
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with the 100 MHz clock, and 100-MHz pulses will be passed 
to the time counter. Since pin 6 of U1003B is LO, the gate 
functions as an inverter and passes the synchronizer input 
signal to the sample counter.

If Enable goes LO between positive pulses of the syn
chronizer input signal, U1001A will be immediately set and 
prevent any more sample or time counts from being accu
mulated. If Enable goes LO in the middle of a positive pulse, 
U1001A won't be set by U1004B until the falling edge of 
that pulse occurs.

The width of the synchronizer input pulse is calculated by 
the firmware, with the time counter chain result being di
vided by the sample counter chain result.

GATED WIDTH. In this mode, the circuitry functions in 
the same manner as the Nongated Width mode except that 
the two counter chains are enabled for counting by the 
Delay End signal. The Enable signal is used to gate the 
Delay End signal to the synchronizer.

Jumper PI 000 is used to route the sample counter input 
to the time counter input when in the TEST position.

Oscillators

The 2236 is equipped with either the standard crystal 
oscillator or an optional temperature-compensated crystal 
oscillator. The circuits produce a precision 5-MHz frequency 
source for the phase-locked loop.

STANDARD CRYSTAL OSCILLATOR. The standard 
crystal oscillator consists of a 10-MHz oscillator, a buffer, 
and a divider to produce the 5-MHz signal.

Common-emitter amplifier Q1303 has crystal Y1300 con
nected between its collector and base. With the transistor 
providing the necessary gain, the circuit will oscillate at a 
frequency that is a function of the total external capaci
tance. This capacitance is supplied by Cl 307, Cl 308, and 
C l311 which fine-tunes the oscillator frequency. Emitter-fol
lower transistor Q1304 buffers the output of the oscillator 
and drives the clock input of U1303A. This flip-flop divides 
the oscillator output frequency by two so that the output of 
the circuit is a 5-MHz signal.

OPTIONAL TCXO OSCILLATOR. This circuit produces a 
high-precision 5-MHz signal using a temperature-compen
sated crystal oscillator. A screw adjustment in the oscillator 
unit alters the output frequency, and the oscillator uses a 
regulated 15-V power source which is derived from the 30-V 
supply by U1305.

Phase-Locked Loop

The Phase-locked Loop circuit produces a 100-MHz out
put signal from either 5-MHz oscillator. It consists of a 
phase comparator, a low-pass filter, a vco (voltage con
trolled oscillator), and a frequency divider.

PHASE COMPARATOR. The phase comparator, con
sisting of U1300A, compares the 5-MHz oscillator signal to 
the output of the frequency divider. Any phase difference 
between the two signals will produce voltage pulses at out
put pins 2 and 13. These pulses are converted by U1300B 
to current pulses and are applied to the low-pass filter.

LOW-PASS FILTER. The low-pass filter, consisting of 
U1300C and Q1300, converts the current output pulses of 
U1300B to a dc voltage at the circuit output. Transistors 
Q1300A and Q1300B serve as a high-input-impedance volt
age follower and U1300C serves as a voltage gain stage.

VOLTAGE-CONTROLLED OSCILLATOR. The vco con
sists of U1301, LI 300, Cl 304, and CR1300. Voltage-vari
able capacitance diode CR1300, Cl 304, and LI 300 form a 
resonant tank circuit. By changing the dc voltage on the 
diode cathode, the resonant frequency of the tank can be 
changed to alter the oscillator output frequency to maintain 
a 100-MHz output.

FREQUENCY DIVIDER. The frequency divider consists 
of U1302, U1303B, Q1301, and Q1302. Bi-quinary counter 
U1302 divides the output of the vco by 10, and Q1301 and 
Q1302 form an ECL-to-TTL level translator to drive 
U1303B. The output of divide-by-two U1303B is a 5-MHz 
signal which is compared against the oscillator output by the 
phase-locked loop circuit.

Sample and Time Counter Chains

The two counter chains, shown on Diagram 11, are both 
23-bit binary up-counters. Since the two counter chains 
function in the same manner, only the sample counter chain 
will be discussed.

The first two stages of the counter are implemented by 
U1100 which contains two ECL flip-flops. Since the next 
counter stage and the counter read port U1104 are TTL, the 
two counter outputs are level translated by Q1100, Q1101, 
Q1102, and Q1103. The 3rd stage is implemented by 
U1101B, the 4th through 7th by U1102A, the 8th through 
11th by U1102B, and the 12th through 23rd by U1103.

All the flip-flops are reset at the start of a measurement 
by the Treset signal. Inverters U1006D and U1006E level
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shift the reset signal to reset U1103, and CR1100 is used to 
reset U1100.

Jumper P1100 is used to split the counter into two 
shorter length counters. This reduces the amount of time 
necessary to fill the counters and is used for troubleshooting 
purposes.

SCOPE SWEEP SYSTEM INTERFACE

The oscilloscope sweep system interface, shown on Dia
gram 10, utilizes signals from the oscilloscope sweep sys
tem to perform delay and delta time measurements and to 
control the intensified zone during gated measurements. It 
consists of the digital and analog sections of the delay/delta 
time controller and the intensified zone controller.

Delay/Delta Time Controller-Digital Section

The digital section converts the oscilloscope delay time 
interval to a pulse width for the counter to measure and 
provides status information to the firmware. This interval is 
the time from the rising edge of the A Gate signal to the 
falling edge of the B Gate signal. The A Gate signal is buff
ered by U1700C and U1700D and drives the clock inputs of 
U1600A and the two sections of U1602. The B Gate signal 
is buffered by U1700B and is coupled to the reset input of 
U1602B through U1700A. To initialize U1602B to a known 
state before starting a measurement, the Treset signal is 
also coupled to the reset input of U1602B through U1700A. 
Therefore^ Gate sets U1602B and B Gate resets it, so 
that the Q output is a negative-going pulse whose width is 
the delay time interval to be measured.

Two signals, A Gate Sense and B Gate Sense, are used 
by the counter to indicate that valid sweeps have occurred. 
Flip-flop U1602A is clocked by A Gate to indicate to the 
firmware that the counter received a valid A Gate signal and 
is initialized by resetting it with Treset. The DmodeO signal 
is LO for a short delay measurement and HI for a long delay 
measurement in delta time mode, and is always LO for nor
mal delay measurements. The Dmodel signal is HI for a 
delta time measurment and LO for a delay time 
measurement.

Flip-flop U1509B is clocked on the falling edge of the 
B Gate signal. The Q output will go HI on the B Gate falling 
edge if the J input is HI and indicates that a valid B Sweep 
for the desired measurement has occurred. If the J input is 
LO, the Q output won’t change. The J input will go HI if the 
following conditions are met: the Q output of U1602A is HI, 
and either the DmodeO signal or U1601 pin 7 is LO. Transis
tor Q1604 will then be biased on and the J input of U1509B 
will be HI. Resetting of U1509A is accomplished by the 
Creset line.

The Q output of U1602B is applied to the circuit consist
ing of R1609, Cl 600, R1607, and R1608, which converts 
the TTL levels to EECL levels and drives one input of 
U1003D. The other input of U1003D is driven by a circuit 
which selects the proper time interval to be measured for 
each of the vertical modes, and selects between Delay and 
Delta Time modes as described below.

See Figures 3-11 and 3-12 for Delay Time circuit wave
forms with Valt HI and LO respecitively.

DELAY TIME. The firmware in the Delay Time mode sets 
DmodeO and Dmodel LO. This causes pin 15 of U1002C to 
be driven HI. If the VERTICAL MODE switch is set to CHI, 
CH2, ADD or CHOP, then the Valt line will be HI. This 
causes U1601 to apply the la  and 1 b inputs to the Ya and 
Yb outputs respectively. Therefore, Dly2 is HI, forcing the 
analog section to only pass the Dt Wiper signal. The Ya 
output of U1601 gets converted to ECL levels by R1602, 
R1603, and R1604, and is applied to pin 14 of U1002C. 
Since both pins 14 and 15 of U1002C are driven HI, the 
output will be LO, causing U1003D to pass the delay time 
pulse to the counter.

__ If the VERTICAL MODE switch is in the ALT position, the
Valt signal is LO. Thus U1601 continues to keep Dly2 HI, 
but the Ya output of U1601 passes the Chi Selected signal. 
This causes U1002C and U1003D to pass only those delay 
time pulses that are generated for the Channel 1 display.

See Figures 3-13 and 3-14 for Delta Time circuit wave
forms with Valt HI and LO respectively.

DELTA TIME. The firmware for the Delta Time mode sets 
the Dmodel line HI. The outputs of U1601 will be either the 
2a and 2b inputs or the 3a and 3b inputs, depending on the 
logic level of Valt. The Valt signal is HI when the VERTICAL 
MODE switch is set to CHI, CH2, ADD or CHOP, and the 
output of U1600B is applied to U1002C and the analog 
section.

The two sections of U1600 divide the A Gate signal by 
four to cause Dly2 to change logic levels every other A 
Sweep. When Dly2 is LO, the analog section sums the Delta 
TIME POSITION and B DELAY TIME POSITION wiper volt
ages and causes the intensified zone to shift to the right of 
its normal position. As a result, two intensified zones are 
displayed.

The output of U1600B also drives pin 14 of U1002C 
through U1601. The firmware selects which of two intervals 
to measure by setting DmodeO appropriately. When 
DmodeO is LO, pin 15 of U1002C is HI, causing U1003D to
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gate an interval only when pin 14 of U1002C is HI. This is 
the shorter of the two delay periods. When the firmware 
wants to measure the longer delay, DmodeO is set HI, which 
causes U1003D to gate an interval only when pin 14 of 
U1002C is LO, thereby selecting the second delay.

__ jf the VERTICAL MODE switch is in the ALT position,
Valt is LO and U1601 gates the Ch 1 Selected signal to 
U1002C. Circuit operation is identical to that described 
above except that Ch 1 Selected toggles at twice the repe
tition rate of the output of U1600B.

Delay/Delta Time Controller-Analog Section

The analog section operates in one of two modes, de
pending on the level of the Dly2 signal. When Dly2 is HI, 
Q1601 is biased off, which causes Q1603 to also be biased 
off. Since there is no voltage drop across R1617, only the 
DT Wiper signal is applied to voltage-follower U1604B 
through U1604A.

If Dly2 is LO, then Q1601 and Q1603 are biased on. 
Transistor Q1602 serves as a constant current source for 
zener-diode VR1601. The diode voltage will be applied 
across R1617 so that the A TIME POSITION pot wiper volt
age is then summed with the DT Wiper voltage and applied 
to U1604B.

Intensified Zone Controller

Controller 1C U1603 selects the proper signal for control
ling the intensified zone. If the CTM is not set up in a gated 
mode, then Barm is LO and the B Gate signal is connected 
to Ctrintens. The intensified zone is not affected by the 
CTM.

If the CTM is in a gated mode and the oscilloscope is in 
the B Runs After Delay mode, then Brun is HI and B Gate is 
coupled to Ctrintens. If the oscilloscope is in the B 
Triggerable After Delay mode, then Brun is LO and the 
counter gate signal (Busy) is connected to Ctrintens.

DMM

The DMM circuitry, shown on Diagrams 8 and 9, mea
sures dc volts, rms ac volts, and resistance using the DMM 
leads connected on the side of the cabinet. Additionally, dc 
and rms ac volts may also be measured using the CH 1 OR 
X & DMM input connector. Parameter functions are chosen 
using the front-panel pushbuttons and the Channel 1 Input 
Coupling switch. Values are then displayed on the seven- 
segment vacuum fluorescent readout.

An input switching network controls signal selection and 
conditioning and its output is buffered by an amplifier with a
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Figure 3-13. Typical waveforms for the Delta Time function with Valt HI.
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high-impedance input. If the input voltage is ac, an rms ac 
converter is used to produce a corresponding dc-output 
voltage.

The output voltage from the buffer amplifier or the rms ac 
converter along with functional-reference voltages and a 
ground-reference voltage are multiplexed under 
microprocessor control. These signals then go through a 
-=-1 or - 5  attenuator and are converted to output frequen
cies. These frequencies are accessed by the CPU through 
the Counter section to determine the magnitude of the input 
signal. The CPU will alter the DMM input circuit configura
tion as necessary so that the measurement range will corre
spond to the magnitude of the input parameter.

Input Switching Network

Input signals to the DMM are selected and conditioned 
by the Input Switching Network. The position of the UPPER 
FUNCTIONS-LOWER FUNCTIONS button determines both 
the Input Filter configuration and, in combination with the 
other five control buttons, the function to be implemented.

Input switching is accomplished by SI 801 A, S I801C, 
and SI 802. Switch SI 802 configures the input signal path 
to either include or bypass blocking capacitor Cl 801, and 
SI 801A connects as a circuit reference either the DMM 
common or the ohms reference supply. A direct path from 
the +  MULTIMETER INPUTS connector to the Input Filter 
for resistance measurements is also provided by SI 801 A.

AGATE

BGATE

U 160 2B -Q

CH I 
SELECTED

D TI ME 
(DMODE0-LOV)

D TI ME 
<DMODE0=HIGH)

VALT

4204-35

Figure 3-14. Typical waveforms for the Delta Time function with Valt LO.
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Ac compensation of the divider network is provided by 
C l827. See the “Ac Compensation” section for circuit 
operation.

The FREQ, A TIME, PER, DLY TIME, and WIDTH func
tions do not use the DMM circuitry. Their push button 
switches S1801C, S1801D, and S1801E communicate to 
the Counter section their positions by grounding or floating 
the signal line connected each switch at pin 1. When choos
ing the CH 1 V and WIDTH functions, the DMM ground is 
connected to chassis ground through R1805. The shield of 
the signal cable from the Channel 1 Attenuator is also con
nected to chassis ground and the LO lead of the DMM is 
disconnected from the input circuitry.

DMM. Input voltages from the DMM leads are applied to 
the divider composed of R1801 and filter capacitors Cl 802, 
C1804A, C1804B, and C1804C. The output of each divider 
stage is connected through a relay to the Input Filter or 
directly to the Input Buffer through RT1806 depending upon 
the UPPER FUNCTIONS-LOWER FUNCTIONS pushbutton 
position. The relays, K1801, K1802, K1803, and K1804, are 
under microprocessor control so that a particular divider 
stage output can be selected dependent upon the magni
tude of the input voltage. For dc input voltages, R1801 will 
divide down the dc level and the capacitors will have no 
effect. For ac signals, the capacitor section of the divider 
network will be the predominant part of the divider as the 
input frequency increases. Ohms measurements are made 
with the divider network functioning as a single programma
ble resistor whose value is altered by the relay switch posi
tions. The values range from 1 k<2 with K1801S closed to 10 
Mfi with all relay contacts open.

CHANNEL 1 VOLTS. The CH 1 V function sets the posi
tions of SI 801C such that the Ch 1 signal is connected 
through rf chokes LI 801 and LI 802 to the Input Buffer 
through RT1806 and Cl 808, and the DMM reference is con
nected to chassis ground through R1805. Potentiometer 
R1802 and resistor R1803 sources current to R20 in the 
Channel 1 Attenuator circuitry to adjust for any input offsets 
in the Channel 1 Volts signal path. Dc and rms ac voltages 
from the Channel 1 input connector can then be read by the 
DMM and their magnitudes displayed on the front-panel dis
play. Input signal attenuation is controlled by the CH 1 
VOLTS/DIV switch position.

Input Filter

The Input Filter is configured as a two section low-pass 
filter and is enabled by the front-panel FUNCTIONS buttons.

The UPPER FUNCTIONS position enables filtering of the 
input signal to the Input Buffer. The filter network composed 
of R1809, R1810, Cl 807, and Cl 808 becomes functional

when one end each of Cl 807 and Cl 808 are grounded. 
Switch leakage is prevented by guarding RT1806.

With LOWER FUNCTIONS selected, the input signal is 
routed to the Input Buffer through RT1806, Cl 807, and 
Cl 808, with all frequencies being passed without attenua
tion. Series limiting of the input signal during periods of 
overload is provided by RT1806 and R1807.

Input Buffer

The Input Buffer is a unity-gain amplifier that isolates the 
Input Filter from the loading effects of the AC Amplifier and 
the Voltage-to-Frequency Converter. It is composed of 
unity-gain follower U1802 and dc-correction amplifier 
U1803. The circuit output is at the output of U1802.

Diodes VR1801, VR1802, CR1805, CR1806, and resis
tor R1812 form a symmetrical input clamp. Resistor R1812 
will apply the circuit output voltage which is about the same 
as the circuit input voltage to the cathode of VR1801. For 
input signals between -5 .7  V and +5.7 V, no voltage drop 
exists across CR1805 and CR1806 so no diode leakage 
current can develop which would add to the circuit input 
current and produce errors. When the input voltage is out
side of this range, CR1805 or CR1806 will conduct to for
ward bias CR1805 or CR1806. The input voltage will then 
be clamped at either +  6.4 V or —6.4 V. Diode CR1810 
provides additional input transient protection.

Amplifier U1802, a unity-gain buffer, receives input sig
nals from the Input Filter through dc-blocking capacitor 
Cl 811 and drives the Hi Z Buffer Out line. Resistor R1813 
provides a dc leakage path from input pin 3 back to the 
amplifier output, but because of the follower action of 
U1802, R1813 does not affect ac signal fluctuations.

Error amplifier U1803 stabilizes any input offsets of 
U1802 by providing a correction voltage to one balance in
put of U1802 through R1829. This correction voltage is de
rived by comparing the circuit output voltage supplied to its 
inverting input by R1818 to the circuit input voltage at its 
noninvering input provided by R1830.

Offset bias current for U1803 is supplied to pin 3 by 
R1816. Transistor Q1807 supplies a constant current to 
R1815 and R1819, and the wiper voltage of R1819 is ap
plied to R1816. The voltage drop across R1816 will be con
stant with input signal level changes so a fixed input bias 
current will be maintained into pin 3. Potentiometer R1817 
adjusts for any circuit offsets.
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With pin 6 of U1803 at ground potential, there is nomi
nally no offset voltage supplied to U1802 and no current 
flows through R1813. Should an offset develop, current will 
flow through R1813 and Cl 811 to either charge or dis
charge Cl 811 and alter the voltage at pin 3. The output of 
U1802 will then change and U1803 will act to correct the 
offset.

Rms Converter

The Rms Converter circuit, shown on Diagram 8, 
changes the ac output signal of the Input Buffer into a pro
portional dc voltage for application to the V/F Converter.

The Hi Z Buffer Out signal is applied to amplifier U1901 
which has a fixed gain of 5. The output of U1901 is passed 
through R1904 and Cl 906 to drive the rms-ac-to-dc con
verter module U1902. Ac calibration is provided by the input 
resistance of U1902 dividing with the resistance of R1904, 
and the dc component is blocked by Cl 906. Rms converter 
U1902 contains an analog computing circuit which squares 
the input signal, averages it using Cl 907, and takes the 
square root of the value. The resulting current flows through 
an internal resistor whose high side is brought out at pin 9. 
The other end of the resistor is brought out at pin 1 where 
an output offset reference voltage is applied by Ac Zero 
potentiometer R1908, R1906, and R1907.

The converter signal at pin 9 is applied to an active filter 
comprised of R1905, Cl 908, and Cl 901. An internal volt
age follower op amp with an input at pin 10 and the output 
at pin 8 acts as the voltage controlled voltage source neces
sary to complete the active filter. The filtered output at pin 8 
is applied to multiplexer 1C U1905 through R1909.

Ac Compensation

The Ac Compensation circuit provides fully compensated 
response over the entire specified input operating range.

Adjustable compensation for the -r-10, -M00 and 
-f-1000 taps of the ac divider is provided by CMOS switch 
U1909 and potentiometers R1965, R1966 and R1967. The 
switches are controlled by the same signal lines that acti
vate relays K2 through K4, and each switch will close when 
its corresponding relay is energized. One switch section is 
assigned to each compensation adjustment, and the wiper 
voltage of that adjustment will be applied to Cl 827 when its 
switch is closed. Since (at low and medium frequencies) the 
signal applied to Cl 827 is a gain-adjusted replica of the volt
age present at the selected divider tap, adjusting the poten
tiometer has the effect of varying the effective capacitance 
to ground presented in shunt with Cl 806 by Cl 827. This 
effect is transmitted up the divider when other taps are se
lected so that all taps are independently adjustable. Capac
itors Cl 802, Cl 804, Cl 805, and Cl 806 provide nominal

divider compensation upon which the effective capacitance 
changes of Cl 827 are added.

The same mechanism is also used with Cl 820 to remove 
most of the low and medium frequency input capacitance 
from the load side of Cl 801. This minimizes the variations in 
loss through Cl 801 due to changing load capacitance dur
ing autoranging of the DMM. The output of U1901 is cou
pled through the network consisting of Cl 970 and R1973 to 
Cl 820, with R1970 limiting transient currents during 
autoranging. Resistor R1973 guards Cl 820 under dc condi
tions to minimize input circuit leakage. The network consist
ing of R1850 and Cl 850 neutralize the negative input R and 
C which result at medium and high frequencies due to the 
compensation circuit.

Multiplexer and Voltage Reference

Multiplexer U1905 selects one of the six signals for appli
cation to the V/F Convertor circuit. The particular signal se
lected is controlled through six of the eight possible codes 
present on pins 4, 5 and 6 of Serial Interface 1C U1906. 
These signals are:

Ground—Applied to pins 1 and 12 
Buf Out—Applied to pins 14 and 15 
Ac Out—Applied to pin 4 
Dc Ref—Applied to pin 13 
Ch 1 V Ref—Applied to pin 2 
Ohm Ref—Applied to pin5

The volts reference signals are derived from 2.5-V Refer
ence 1C U1903. Potentiometers R1919 and R1922 derive a 
portion of the 2.5-V reference for DMM calibration in the 
voltage measurements modes.

The Ground signal is a sample from the DMM high qual
ity analog common. Other input signals will be discussed in 
the appropriate sections.

Series resistors R1926, R1909 and R1913 limit current 
from the Buf Out, Ac Out, and Ohm Ref signal lines con
nected to the Multiplexer 1C inputs. The currents are pre
vented from reaching an input overload condition which 
could cause the resulting voltage to exceed the multiplexer 
supplies. This prevents possible malfunctions due to multi
plexer latch-up.

V/F Converter

The V/F Converter changes the output voltage of the 
Multiplexer to a proportional frequency which is used in the 
Counter section of the CTM.
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Input signals to the V/F Converter from the Multiplexer 
are applied to unity-gain buffer U1900D. The divider at the 
buffer output composed of R1927 and R1928 attenuates 
the signal by a factor of five, and both the unattenuated and 
attenuated signals are connected as inputs to CMOS switch 
U1907A. Diodes CR1906, CR1907, and resistor R1935 de
code control signals from Serial Interface 1C U1906 pins 4 
and 7 such that a HI on either line selects the attenuated 
signal for output.

The output of U1907A drives unity-gain buffer/limiter 
U1900A. This amplifier limits the input signal at its inverting 
input to plus and minus 700 mV. The noninverting input of 
U1900B is biased by resistors R1933 and R1934 to a volt
age of about 750 mV, and the op amp will maintain this 
voltage on its inverting input. Therefore the difference be
tween the 750-mV bias voltage and the voltage to be mea
sured (at pin 2 of U1900A) is impressed across R1931. This 
voltage develops the input excitation current for the V/F 
convertor stage. The integrator comprised of U1900B and 
C l917 integrates this current, and output at pin 7 swings 
positive. The same 750 mV bias is applied to pin 6 of U1908 
and is compared against the rising integrator voltage ap
plied to input pin 7 through R1942. When the integrator out
put reaches 750 mV, U1908 generates an 18 current 
pulse at pin 1 and sources it into the summing junction at 
the noninverting input of U1900B. This current level is set by 
R1943 at about 500 mA and always exceeds the input ex
citation current. Therefore, the integrator output reverses 
direction for 18 ns and integrates toward ground. The 18 fis 
pulse width is set by R1930 and Cl 914, while R1929 and 
Cl 913 ensure short term output frequency stability by filter
ing the 12-V supply.

Since input excitation current never goes to zero, the V/F 
convertor circuit always oscillates. All the output direct cur
rent from U1908 pin 1 must eventually be sunk by R1931. 
Current pulse width and amplitude are constant, so the rep
etition rate (frequency) of current pulses will be exactly pro
portional to the input excitation current. The output drive 
current of U1908 at pin 3 flows in 18 pulses and is con
nected through R1941 to the LED portion of optical-isolator 
U1806.

The limiting action of U1900A is accomplished by estab
lishing standing diode bias currents such that for positive 
input swings, CR1905 carries less and less current until it 
disconnects at about +700 mV. In the negative direction, 
CR1984 is biased to disconnect at -700  mV. Since the 
feedback loop is open during limiting, U1900A’s output 
swings to the positive or negative supply level dependent 
upon the direction of the input signal.

Limiting is provided for positive input swings by CR1905 
being biased off. Only insignificantly small amounts of cur
rent flows into the inverting input of U1900A, and the volt

age at that pin is established by the divider network 
composed of R1931 and R1932. The voltage to this divider 
is the same voltage that is present at the inverting input of 
U1900B. Since this voltage is maintained by circuit opera
tion to be the same as that at its noninverting input, pin 2 of 
U1900A cannot go more positive than that set by divider 
(about 700 mV). The divider voltage therefore sets the posi
tive limit point.

For negative input swings, the output of U1900A goes 
negative and allows input pin 2 to also go negative. Conse
quently R1931 and R1932 both source current into the an
ode of CR1905 which is then sunk by R1984. The output 
voltage of U1900A maintains regulation by sourcing the dif
ference between what is being sunk through R1984 and 
what is available from R1931 and R1932. As the input volt
age nears -700  mV, the latter two currents approach 
equality, current through CR1984 drops to zero and it dis
connects. This opens the loop and limits negative output 
swings.

The output frequency increases from 6 KHz for an input 
voltage of 0 V to 11 KHz with an input voltage of —700 mV. 
When the input voltage is +700 mV, the frequency drops to 
1 kHz. The V/F Out signal is coupled through opto-isolator 
U1806 and transistor Q1808 to the Input Multiplexer in the 
Counter circuitry.

Ohms Reference
The Ohms Reference circuitry supplies excitation to the 

bottom of the input divider when making resistance 
measurements.

1C U1904 is configured as an astable multivibrator and 
has a frequency of about 400 Hz and a duty factor of about 
60% set by R1924, R1925, and C1916. Output pin 3 drives 
the select input of switches U1907B and U1907C, and di
odes CR1908 and CR1909 prevent oscillation by forcing pin 
3 HI if either pin 6 or pin 7 of U1906 is LO.

When U1904 is disabled (pin 3 is HI), U1907C connects 
Cl 911 to the 2.5-V reference. The noninverting input of 
unity-gain buffer amplifier U1950 is also biased to the 2.5-V 
reference by R1912, and the amplifier acts through R1960 
and RT1915 to maintain the Ohms Drive line at the same 
voltage. This signal level is fed back to the inverting input of 
U1950 by R1983 and is also applied to pin 5 of U1905 by 
R1913. The Ohms Drive signal drives the bottom of the in
put divider network when the Ohms function is selected. 
Diodes CR1901 and CR1902 are used to clamp U1950 pin 2 
during overload conditions, and Cl 910 stabilizes the pulse 
response of U1950.
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When a DMM control word is received which enables 
U1904, U1907B and U1907C switch at a 400 Hz rate and 
use the “Y” input connection for 60% of each cycle. For the 
part of the cycle that connects the “X” inputs to the switch 
outputs, U1900C compares the Ohms Drive signal through 
R1945 with DMM common. Any difference is integrated by 
Cl 912 and applied through R1918 and Cl 911 to the 
noninverting input of U1950. Therefore the Ohms Drive line 
is driven and held to about zero volts by a closed loop regu
lator. The current required to hold U1950 pin 3 at ground 
potential causes Cl 911 to charge such that the output of 
U1900C swings in a negative direction.

When the switches connect the “Y” inputs to the switch 
outputs, U1907C connects Cl 911 to the 2.5 Volts refer
ence, causing the input signal to U1950 to swing to about 
4.5 V. From there it slowly swings in a negative direction. 1C 
U1900C remains in a loop closed by R1917, and its output 
settles quickly to a point determined by R1916 and R1917 
which is roughly the same as that output level which is first 
needed when the switches return to the “X” state.

The resulting Ohms Drive signal has a flat bottom at zero 
volts, a tilted top at approximately 4.5 V, and is at this HI 
level for 60% of the cycle. The average value of this rectan
gular waveform present at the 12 Ref input to U1905 is ex
actly equal to the dc level (about 2.5 V) present there when 
U1904 is disabled.

Overload Protection

The overload protection circuit protects the ohmmeter 
circuitry from damage when high voltages are applied to the 
DMM inputs.

Under overload conditions, high input voltages may be 
applied through a relay contact, through the corresponding 
portion of the input divider network, and on to the Ohms 
Drive line. This voltage is in turn applied to R1960 and 
RT1915, resulting in high current which could damage the 
relay contact if it opened. If the currents are large enough to 
exceed the output source or sink capabilities of U1950, the 
op amp will current limit and the excess current will be ab
sorbed by VR1903, VR1904, and either Q1910 or Q1911, 
depending on signal polarity. The transistor which is biased 
on will pull its collector toward ground and disable U1906 
from changing output states by removing the HI at enable 
pin 1 through CR1975. Transistor Q1970 will be biased on 
by R1976 and R1977 and the Ohms Protect line will go HI. 
This will bias on Q1810 and the relay coil common line will 
be held LO to keep the relay contact closed.

Thermistor RT1915 heats due to the power it is dissipat
ing until it reaches 80 °C. Its resistance then rises dramati
cally to reduce both the overload current level and its 
internal power dissipation. When the overload current level 
drops to an amount that U1950 can source or sink, current 
will no longer flow through VR1903 and VR1904. Both 
Q1910 and Q1911 will be biased off, allowing R1976, 
R1977, and R1978 to charge Cl 976. The increasing voltage 
will reverse bias CR1975 to enable U1906 to function again 
and will bias off Q1970. Capacitor Cl 975 can then charge, 
and Q1810 will be biased on if one of the relays is also on. 
Resistors R1978 and R1981 limit transient current when the 
overload circuit is first activated.

Serial Interface

The serial interface circuit uses serial-in, parallel-out shift 
register U1906 to receive microprocessor control words 
from opto-isolators U1804 and U1805.

When a new 8 bit serial message is transmitted, the 
Clock line goes LO. Diode CR1910 discharges Cl 918 to pull 
input enable pin 1 LO and prevents the output latches from 
changing states. Data is applied to pin 2 and is clocked into 
the shift register by positive transitions of the clock input 
(pin 3). These clock pulses are HI for no more than 1 ms so 
that C l918 cannot charge and place a HI on enable pin 1. 
When the message has been transmitted, the clock goes HI 
and reverse biases CR1910. Capacitor Cl 918 then charges 
through R1936 to a HI and, after approximately 5 ms, the 
new data is latched into the outputs. Thus the register out
puts are fully buffered.

The filter composed of R1982 and Cl 982 reject spurious 
clock signals which can result from large common mode 
transients across the opto-isolators.

Relay Drive

Four control word bits drive range-relays K1801 through 
K1804 through Darlington emitter-followers Q1901 through 
Q1904. A relay is energized by a HI being placed on the 
base of its driver by U1906. Resistors R1951, R1952, 
R1953, and R1954 supply base drive to Q1810, and the 
transistor will be biased on if any of the four relays is ener
gized. The relay coil common (pin 2 of each relay) will then 
be pulled low to about a diode drop above ground. If no 
relays are enabled (as in the high ohms ranges), then all 
relay coil drives disconnect and the coils are guarded 
through R1823 to the output of the Hi-Z Buffer.
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DMM Power Supply

The DMM power supply provides supply voltages while 
maintaining circuit isolation from chassis ground.

Transformer T1801 has +30 V and -3 0  V from the 
main power supply applied to its primary. The secondary is

full-wave rectified by the bridge composed of CR1801, 
CR1802, CR1803, and CR1804, and capacitors Cl 903 and 
Cl 904 provide filtering for the +12-V and -12-V  supplies 
respectively. The +7.5-V supply is derived from the +12-V 
supply by voltage-dropping resistor R1910 and Zener-diode 
VR1901. Likewise the —7.5-V supply is derived from the 
— 12.5-V supply using R1911 and VR1902.
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PERFORMANCE CHECK PROCEDURE

INTRODUCTION

PURPOSE

The “Performance Check Procedure" is used to verify the 
Performance Requirement statements listed in Table 1-1. It 
is the recommended acceptance check procedure for new 
instruments.

Instrument performance should be checked after every 
2000 hours of operation or once each year if used infre
quently. A more frequent interval may be necessary if your 
instrument is subjected to harsh environments or severe us
age. The results of these periodic checks will determine the 
need for readjustment.

Selected procedures may also be used as preliminary 
troubleshooting aids or to verify instrument performance af
ter repair or component replacement.

STRUCTURE

This procedure is structured into four major subsections, 
each of which can be performed independently, to permit 
checking individual portions of the instrument. At the begin
ning of each subsection there is an equipment-required list 
showing only the test equipment necessary for performing 
the steps in that subsection. In this list, the Item number 
that follows each piece of equipment corresponds to the 
Item number listed in Table 4-1.

Also at the beginning of each subsection is a list of all the 
front-panel control settings required to prepare the instru
ment for performing Step 1 in that subsection. Each suc
ceeding step within a particular subsection should then be 
performed, both in the sequence presented and in its en
tirety, to ensure that control-setting changes will be correct 
for ensuing steps.

TEST EQUIPMENT

The test equipment listed in Table 4-1 is a complete list of 
the equipment required to accomplish both the “Perfor
mance Check Procedure” in this section and the “Adjust
ment Procedure” in Section 5. To assure accurate 
measurements, it is important that test equipment used for 
making these checks meet or exceed the specifications de
scribed in Table 4-1. When considering use of equipment 
other than that recommended, utilize the “Minimum Speci
fication” column to determine whether available test equip
ment will suffice.

Each procedure in this section is written using the control 
and connector nomenclature imprinted on the “recom
mended” test equipment. When substitute equipment is 
used, control settings stated in the test setup and in the 
procedure itself may need to be altered.

Detailed operating instructions for test equipment are not 
given in this procedure. If more operating information is re
quired, refer to the appropriate test-equipment instruction 
manual.

LIMITS AND TOLERANCES

The tolerances given in this procedure are valid for an 
instrument that is operating in and has been previously cali
brated in an ambient temperature between +  18°C and 
+28°C. The instrument also must have had at least a 30- 
minute warm-up period. Refer to Table 1-1 for tolerances 
applicable to an Instrument that is operating outside this 
temperature range. All tolerances specified are for the in
strument only and do not include test-equipment error.
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PREPARATION FOR CHECKS

It is not necessary to remove the instrument cover to 
accomplish any subsection in the “Performance Check Pro
cedure”, since all checks are made using operator-accessi
ble front- and rear-panel controls and  connectors.

Test equipment items 1 through 20 in Table 4-1 are re
quired to accomplish the complete Performance Check 
Procedure.

Before performing any procedure in this section, set the 
POWER switch to ON and allow a 30-minute warm-up 
period.

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless otherwise 
noted, adjust the INTENSITY, FOCUS, and TRIGGER 
LEVEL controls as needed to view the display.

Table 4-1 
Test Equipment Required

Item No. and 
Description Minimum Specification Purpose

Examples of Suitable 
Test Equipment

1. Calibration 
Generator

Standard-amplitude signal levels: 10 mV 
to 50 V. Accuracy: ±0.3%  
High-amplitude signal levels: 1 V to 
60 V. Repetition rate: 1 kHz.
Fast-rise signal level: 1 V. Repetition 
rate: 1 MHz. Rise time: 1 ns or less. 
Flatness: ±0.5%.

Vertical and horizontal 
checks and adjust
ments.

TEKTRONIX PG506 Calibration 
Generator®.

2. Leveled Sine- 
Wave Generator

Frequency: 250 kHz to above 100 MHz. 
Output amplitude: variable from 10 mV 
to 5 V p-p. Output impedance: 50 (I. 
Reference frequency: 50 kHz. Amplitude 
accuracy: constant within 3% of 
reference frequency as output frequency 
changes.

Vertical, horizontal, 
and triggering checks 
and adjustments. 
Display adjustment 
and Z-Axis check.

TEKTRONIX SG503 Leveled Sine- 
Wave Generator*.

3. Time-Mark 
Generator

Marker outputs: 10 ns to 0.5 s. Marker 
accuracy: ±0.1%. Trigger output: 1 ms 
to 0.1 ms, time-coincident with markers.

Horizontal checks and 
adjustments. Display 
adjustment.

TEKTRONIX TG501 Time-Mark 
Generator.®

4. Pulse Generator Frequency: 10 MHz. Pulse width: 50 ns. 
Pulse width accuracy: 5%.

Pulse width check. TEKTRONIX PG502 Pulse 
Generator.®

5. Dc and Ohms 
Calibrator

Dc voltage: 400 mV to 400 V. Voltage 
accuracy: 0.05%. Resistance: 100 fi to 
10 MQ. Resistance accuracy: 0.05%.

DMM dc and ohms 
checks and 
adjustments.

Fluke 5101B with Option 03.

6. Ac Calibration 
System

Ac voltage: 400 mV to 300 V. Voltage 
accuracy: 0.2%. Frequency: 20 Hz to 
20 kHz.

DMM ac checks and 
adjustments and 
mode checks.

Fluke 5101B and 5205A.

7. WWV Receiver Frequency: 1 MHz. Accuracy: 5 X 10-9. Counter checks. Spectracom Corp. Type 8161.

8. Cable 
(2 required)

Impedance: 50 (i. Length: 42 in. 
Connectors: BNC.

Signal
interconnection.

Tektronix Part Number 012-0057-01.

■Requires a TM 500-Series power-module mainframe.

4-2



Performance Check Procedure—2236 Service

Table 4-1 (cont)

Item No. and 
Description Minimum Specification Purpose

Examples of Suitable 
Test Equipment

9. Termination 
(2 required)

Impedance: 50 0. Connectors: BNC. Signal termination. Tektronix Part Number 011-0049-01.

10. Dual-Input 
Coupler

Connectors: BNC-Female-to-Dual-BNC 
male.

Vertical checks and 
adjustments.

Tektronix Part Number 067-0525-02.

11. 10X Attenuator Ratio: 10X. Impedance: 50 Q. 
Connectors: BNC.

Vertical compensation 
and triggering checks.

Tektronix Part Number 011-0059-02.

12. T-Connector Connectors: BNC. Signal
interconnection.

Tektronix Part Number 103-0030-00.

13. Adapter Connectors: BNC-Male-to-Miniature 
Probe Tip.

Signal
interconnection.

Tektronix Part Number 013-0084-02.

14. Patch Cord Banana-Plug-to-Banana Plug. Common-mode
checks.

Tektronix Part Number 012-0039-00.

15. Adapter Connectors: BNC-Female-to-BNC 
Female.

Common-mode
checks.

Tektronix Part Number 103-0028-00.

16. Adapter Connectors: BNC-Male-to-Dual Binding 
Post.

Common-mode
checks.

Tektronix Part Number 103-0035-00.

17. Resistor 1 kfl, 1/4 W. Common-mode
checks.

18. Resistor 150 Mfl, 1/4 W. Accuracy: 1%. Ohms check. Tektronix Part Number 325-0383-00.

19. Resistor 1.5 GO, 1/4 W. Accuracy: 1%. Ohms check. Tektronix Part Number 325-0382-00.

20. Adapter 
(2 Required)

BNC-Female-to-Dual Banana. DMM checks. Tektronix Part Number 103-0090-00.

21. Normalizer Vertical adjustment. Tektronix Part Number 067-1129-00.

22. Digital 
Voltmeter

Range: 0 to 140 V. Dc voltage accuracy: 
±0.15%. 4 1/2-digit display.

Power supply checks 
and adjustment. 
Vertical adjustment.

TEKTRONIX DM 501A Digital 
Multimeter.®

23. Test Oscillo
scope with inclu
ded 10X Probe

Bandwidth: Dc to 10 MHz. Minimum 
deflection factor: 5 mV/div. Accuracy: 
±3%.

Holdoff check and 
general trouble
shooting.

TEKTRONIX 2213 Oscilloscope.

24. Dc Voltmeter Range: 0 to 2500 V, calibrated to 
1% accuracy at —2000 V.

High-voltage power 
supply check.

Valhalla Model 4500.

25. Screwdriver Length: 3-in shaft. Bit size: 3/32 in. Adjust variable 
resistors.

Xcelite R-3323.

26. Low-Capaci
tance Align
ment Tool

Length: 1-in shaft. Bit size: 3/32 in. Adjust variable 
capacitors.

J.F.D. Electronics Corp. Adjustment 
Tool Number 5284.

■Requires a TM 500-Series power-module mainframe.
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INDEX TO PERFORMANCE CHECK STEPS 
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Performance Check Procedure—2236 Service

Equipment Required (see Table 4-1):

Calibration Generator (Item 1) Dual-Input Coupler (Item 10)

Leveled Sine-Wave Generator (Item 2) 10X Attenuator (Item 11)

Two 50-fi BNC Cables (Item 8) BNC T-Connector (Item 12)

50-n BNC Termination (Item 9) 10X Probe (provided with instrument)

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange
VERTICAL MODE CH 1
BW LIMIT On (button in)
VOLTS/DIV 2 mV
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
Input Coupling DC

Horizontal
POSITION Midrange
HORIZONTAL MODE A
A SEC/DIV 0.2 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)

A TRIGGER

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT
LEVEL Midrange
A&B INT VERT MODE
A SOURCE INT
A EXT COUPLING AC

PROCEDURE STEPS
1. Check Deflection Accuracy and Variable Range

a. Connect the standard-amplitude generator output via 
a 50-fl cable to the CH 1 OR X input connector.

b. CHECK— Deflection accuracy is within the limits 
given in Table 4-2 for each CH 1 VOLTS/DIV switch setting 
and corresponding standard-amplitude signal. When at the 
20-mV VOLTS/DIV switch setting, rotate the CH 1 VOLTS/ 
DIV Variable control fully counterclockwise and CHECK that 
the display decreases to 2 divisions or less. Then return the 
CH 1 VOLTS/DIV Variable control to the CAL detent and 
continue with the 50-mV check.

c. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the VERTICAL 
MODE switch to CH 2.

Table 4-2 
Deflection Accuracy Limits

VOLTS/DIV Standard Vertical Accuracy
Switch Amplitude Deflection Limits
Setting Signal (Divisions) (Divisions)

2 mV 10 mV 5 4.90 to 5.10

5 mV 20 mV 4 3.92 to 4.08

10 mV 50 mV 5 4.90 to 5.10

20 mV 0.1 V 5 4.90 to 5.10

50 mV 0.2 V 4 3.92 to 4.08

0.1 V 0.5 V 5 4.90 to 5.10

0.2 V 1 V 5 4.90 to 5.10

0.5 V 2 V 4 3.92 to 4.08

1 V 5 V 5 4.90 to 5.10

2 V 10 V 5 4.90 to 5.10

5 V 20 V 4 3.92 to 4.08

d. Repeat part b using the Channel 2 controls.

2. Check Position Range

a. Set:

VOLTS/DIV (both) 50 mV
Input Coupling (both) AC

b. Set the generator to produce a 0.5-V standard- 
amplitude signal.
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c. Adjust the CH 2 VOLTS/DIV Variable control to pro
duce a 4.4-division display. Set the CH 2 VOLTS/DIV switch 
to 10 mV.

Performance Check Procedure— 2236 Service

d. CHECK— Rotating the Channel 2 POSITION control 
fully counterclockwise positions the top of the trace below 
the center horizontal graticule line.

e. CHECK— Rotating the Channel 2 POSITION control 
fully clockwise positions the bottom of the trace above the 
center horizontal graticule line.

j. Set the A EXT COUPLING switch to DC -=- 10.

k. Set the generator to produce a 5-V signal.

l. Repeat parts b and c.

m. Disconnect the test equipment from the instrument.

f. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

g. Repeat parts c through e using the Channel 1 
controls.

3. Check Trigger View Gain

a. Set:

Vertical POSITION (both) Midrange
VOLTS/DIV (both) 0.1 V
VOLTS/DIV Variable (both) CAL detent

4. Check Aberrations

a. Set:

VERTICAL MODE 
BW LIMIT 
VOLTS/DIV (both) 
Input Coupling (both) 
A SEC/DIV 
A SOURCE

CH 1
Off (button out) 
2 mV 
DC
0.05 fis 
INT

b. Connect the fast-rise, positive-going square-wave 
output via a 5042 cable, a 10X attenuator, and a 50-12 termi
nation to the CH 1 OR X input connector.

b. While holding in the TRIG VIEW button, use the 
A TRIGGER LEVEL control to vertically center the display.

c. Set the generator to produce a 1-MHz, 5-division 
display.

c. CHECK— Display amplitude is 4 to 6 divisions while 
holding in the TRIG VIEW button.

d. CHECK— Display aberrations are within 5% (0.25 di
vision or less).

d. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the VERTICAL 
MODE switch to CH 2.

e. Repeat parts b and c.

f. Move the cable from the CH 2 OR Y input connector to 
the EXT INPUT connector. Set the A SOURCE switch to 
EXT.

g. Repeat parts b and c.

h. Set the A EXT COUPLING switch to DC.

i. Repeat parts b and c.

e. Set the CH 1 VOLTS/DIV switch to 5 mV.

f. Set the generator to produce a 5-division display.

g. CHECK— Display aberrations are within 4% (0.2 divi
sion or less).

h. Repeat part g for each of the following VOLTS/DIV 
switch settings: 10 mV through 0.5 V. Adjust the generator 
output and attach or remove the 10X attenuator as neces
sary to maintain a 5-division display at each VOLTS/DIV 
switch setting.

i. Disconnect the cable from the CH 1 OR X input con
nector. Reconnect the 10X attenuator (if previously re
moved) and reduce the generator amplitude to minimum.
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j. Connect the cable to the CH 2 OR Y input connector 
and set the VERTICAL MODE switch to CH 2.

k. Repeat parts c through h using the Channel 2 
controls.

I. Disconnect the test equipment from the instrument.

5. Check Bandwidth

a. Set:

VOLTS/DIV (both) 2 mV
A SEC/DIV 20 i*S

b. Connect the leveled sine-wave generator output via a 
50-Q cable and a 50-0 termination to the CH 2 OR Y input 
connector.

c. Set the generator to produce a 50-kHz, 6-division 
display.

d. CHECK— Display amplitude is 4.2 divisions or greater 
as the generator output frequency is increased up to the 
value shown in Table 4-3 for the corresponding VOLTS/DIV 
switch setting.

Table 4-3 
Settings for Bandwidth Checks

VOLTS/DIV Generator
Switch Setting Output Frequency

2 mV 90 MHz

5 mV to 5 V 100 MHz

e. Repeat parts c and d for all indicated CH 2 VOLTS/ 
DIV switch settings, up to the output-voltage upper limit of 
the sine-wave generator being used.

f. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

g. Repeat parts c and d for all indicated CH 1 VOLTS/ 
DIV switch settings, up to the output-voltage upper limit of 
the sine-wave generator being used.

6. Check Bandwidth Limit Operation
a. Set:

BW LIMIT On (button in)
CH 1 VOLTS/DIV 10 mV
A SEC/DIV 20 fis

b. Set the generator to produce a 50-kHz, 6-division 
display.

c. Increase the generator output frequency until the dis
play amplitude decreases to 4.2 divisions.

d. CHECK—Generator output frequency is between 18 
and 22 MHz.

e. Disconnect the test equipment from the instrument.

7. Check Common-Mode Rejection Ratio

a. Set:

BW LIMIT Off (button out)
CH 2 VOLTS/DIV 10 mV
INVERT On (button in)

b. Connect the leveled sine-wave generator output via a 
50-Q cable, a 50-Q termination, and a dual-input coupler to 
the CH 1 OR X and the CH 2 OR Y input connectors.

c. Set the generator to produce a 50-MHz, 6-division 
display.

d. Vertically center the display using the Channel 1 
POSITION control. Then set the VERTICAL MODE switch 
to CH 2 and vertically center the display using the Channel 2 
POSITION control.

e. Set the VERTICAL MODE switches to BOTH and 
ADD.

f. CHECK— Display amplitude is 0.6 division or less.

g. If the check in part f meets the requirement, skip to 
part p. If it does not, continue with part h.

h. Set the VERTICAL MODE switch to CH 1.

4-7



Performance Check Procedure— 2236 Service

i. Set the generator to produce a 50-kHz, 6-division 
display.

j. Set the VERTICAL MODE switch to BOTH.

k. Adjust the CH 1 or CH 2 VOLTS/DIV Variable control 
for minimum display amplitude.

l. Set the VERTICAL MODE switch to CH 1.

m. Set the generator to produce a 50-MHz, 6-division 
display.

n. Set the VERTICAL MODE switch to BOTH.

o. CHECK— Display amplitude is 0.6 division or less.

p. Disconnect the test equipment from the instrument.

g. Set:

VERTICAL MODE CH 1
Channel 1 Input Coupling GND
Channel 2 Input Coupling DC

h. CHECK— Display amplitude is 0.05 division or less.

i. Disconnect the test equipment from the instrument.

9. Check External Z-Axis Operation
a. Set:

CH 1 VOLTS/DIV 1 V
Channel 1 Input Coupling DC 
A SEC/DIV 20 ms

b. Connect the leveled sine-wave generator output via a 
50-fi cable and a T-connector to the CH 1 OR X input con
nector. Then connect a 50-0 cable and a 50-0 termination 
from the T-connector to the EXT Z AXIS INPUT connector 
on the rear panel.

8. Check Channel Isolation

a. Set:

VERTICAL MODE 
VOLTS/DIV (both) 
VOLTS/DIV Variable (both) 
INVERT
Channel 2 Input Coupling 
A SEC/DIV

CH 1 
1 V
CAL detent 
Off (button out) 
GND 
0.1 ms

c. Set the generator to produce a 5-V, 50-kHz signal.

d. CHECK— For noticeable intensity modulation. The 
positive part of the sine wave should be of lower intensity 
than the negative part.

e. Disconnect the test equipment from the instrument.

b. Connect the leveled sine-wave generator output via a 
50-0 cable and a 50-0 termination to the CH 1 OR X input 
connector.

c. Set the generator to produce a 50-MHz, 5-division 
display.

d. Set the VERTICAL MODE switch to CH 2.

10. Check Probe Adjust Operation

a. Set:

CH 1 VOLTS/DIV 10 mV
A SEC/DIV 0.5 ms

b. Connect the 10X Probe to the CH 1 OR X input con
nector and insert the probe tip into the PROBE ADJUST 
jack on the instrument front panel. If necessary, adjust the 
probe compensation for a flat-topped square-wave display.

e. CHECK— Display amplitude is 0.05 division or less.
c. CHECK— Display amplitude is 4.75 to 5.25 divisions.

f. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector.
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HORIZONTAL

Equipment Required (see Table 4-1):

Calibration Generator (Item 1) 50-fl BNC Cable (Item 8)

Leveled Sine-Wave Generator (Item 2) 50-fl BNC Termination (Item 9)

Time-Mark Generator (Item 3)

INITIAL CONTROL SETTINGS

Vertical

Channel 1 POSITION Midrange
VERTICAL MODE CH 1
BW LIMIT Off (button out)
CH 1 VOLTS/DIV 0.5 V
CH 1 VOLTS/DIV

Variable CAL detent
Channel 1 Input Coupling DC

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A SEC/DIV 0.05 nS
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)
B DELAY TIME

POSITION Fully counterclockwise

B TRIGGER
SLOPE OUT
LEVEL Fully clockwise

A TRIGGER
VAR HOLDOFF NORM
Mode NORM
SLOPE OUT
LEVEL Midrange
A&B INT VERT MODE
A SOURCE INT
A EXT COUPLING o o •I- o

PROCEDURE STEPS
1. Check Timing Accuracy and Linearity

a. Connect the time-mark generator output via a 50-fl 
cable and a 50-fl termination to the CH 1 OR X input 
connector.

b. Select 50-ns time markers from the time-mark 
generator.

c. Use the Channel 1 POSITION control to center the 
display vertically. Adjust the A TRIGGER LEVEL control for 
a stable, triggered display.

d. Use the Horizontal POSITION control to align the sec
ond time marker with the second vertical graticule line.

e. CHECK—Timing accuracy is within 2% (0.16 division 
at the 10th vertical graticule line) and linearity is within 5% 
(0.1 division over any 2 of the center 8 divisions).

NOTE

For checking the timing accuracy of the A SEC/DiV 
switch settings from 50 ms to 0.5 s, watch the time 
marker tips only at the 2nd and 10th vertical graticule 
lines while adjusting the Horizontal POSITION control.

f. Repeat parts c through e for the remaining A SEC/DIV 
and time-mark generator setting combinations shown in Ta
ble 4-4 under the “Normal” column.

g. Set:

A SEC/DIV 0.05 fis
X I0 Magnifier On (knob out)

h. Select 10-ns time markers from the time-mark 
generator.

i. Use the Horizontal POSITION control to align the first 
time marker that is 25 ns beyond the start of the sweep with 
the second vertical graticule line.
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Table 4-4
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch Setting Normal X10 Magnified

0.05 mS 50 ns 10 ns
0.1 MS 0.1 MS 10 ns
0.2 ms 0.2 ms 20 ns
0.5 ms 0.5 ms 50 ns

1 MS 1 MS 0.1 MS
2 MS 2 MS 0.2 ms

5 MS 5 MS 0.5 ms

10 MS 10 MS 1 MS
20 ms 20 ms 2 ms

50 ms 50 ms 5 Ms

0.1 ms 0.1 ms 10 MS
0.2 ms 0.2 ms 20 ms

0.5 ms 0.5 ms 50 ms

1 ms 1 ms 0.1 ms
2 ms 2 ms 0.2 ms
5 ms 5 ms 0.5 ms

10 ms 10 ms 1 ms
20 ms 20 ms 2 ms
50 ms 50 ms 5 ms

A Sweep Only

0.1 s 0.1 s 10 ms
0.2 s 0.2 s 20 ms
0.5 s 0.5 s 50 ms

j. CHECK—Timing accuracy is within 3% (0.24 division 
at the 10th vertical graticule line) and linearity is within 5% 
(0.1 division over any 2 of the center 8 divisions). Exclude 
any portion of the sweep past the 100th magnified division.

k. Repeat parts i and j for the remaining A SEC/DIV and 
time-mark generator setting combinations shown in 
Table 4-4 under the “X I0 Magnified” column.

I. Set:

HORIZONTAL MODE B
A SEC/DIV 0.1 #iS
B SEC/DIV 0.05 ^
X I0 Magnifier Off (knob in)

m. Repeat parts b through k for the B Sweep. Keep the 
A SEC/DIV switch one setting slower than the B SEC/DIV 
switch.

2. Check Variable Range and Sweep Separation

a. Set:

HORIZONTAL MODE 
A and B SEC/DIV 
SEC/DIV Variable 
X I0 Magnifier 
A TRIGGER Mode

A
0.2 ms
Fully counterclockwise 
Off (knob in)
P-P AUTO

b. Select 0.5-ms time markers from the time-mark 
generator.

c. CHECK—Time markers are 1 division or less apart.

d. Set:

Channel 1 Input Coupling GND 
SEC/DIV Variable CAL detent
HORIZONTAL MODE ALT

e. Use the Channel 1 POSITION control to set the 
A Sweep at the center horizontal graticule line.

f. CHECK—The B Sweep can be positioned more than 
3.5 divisions above and below the A Sweep when the 
A/B SWP SEP control is rotated fully clockwise and coun
terclockwise respectively.

3. Check Delay Jitter

a. Set:

Channel 1 Input Coupling DC 
HORIZONTAL MODE B
A SEC/DIV 0.5 ms
B SEC/DIV 0.5 ms

b. Select 50-ms time markers from the time-mark 
generator.

c. Rotate the B DELAY TIME POSITION control clock
wise to position time markers consecutively within the grati
cule area and CHECK that the jitter on the leading edge 
does not exceed 1 division. Disregard slow drift.

4. Check Position Range

a. Set:

HORIZONTAL MODE A
A SEC/DIV 10 ms
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b. Select 10-ms time markers from the time-mark 
generator.

c. CHECK— Start of the sweep can be positioned to the 
right of the center vertical graticule line by rotating the Hori
zontal POSITION control fully clockwise.

d. CHECK—The 11th time marker can be positioned to 
the left of the center vertical graticule line by rotating the 
Horizontal POSITION control fully counterclockwise.

e. Select 50-#ts time markers from the time-mark 
generator.

f. Align the 3rd time marker with the center vertical grati
cule line using the Horizontal POSITION control.

g. Set the X I0 Magnifier knob to On (knob out).

h. CHECK— Magnified time marker can be positioned to 
the left of the center vertical graticule line by rotating the 
Horizontal POSITION control fully counterclockwise.

i. CHECK— Start of the sweep can be positioned to the 
right of the center vertical graticule line by rotating the Hori
zontal POSITION control fully clockwise.

j. Disconnect the test equipment from the instrument.

5. Check X Gain
a. Set:

CH 1 VOLTS/DIV 10 mV
Horizontal POSITION Midrange
A SEC/DIV X-Y
X I0 Magnifier Off (knob in)

b. Connect the standard-amplitude generator output via 
a 50-0 cable to the CH 1 OR X input connector.

c. Set the generator to produce a 50-mV signal. Verti
cally center the trace using the Channel 2 POSITION 
control.

d. CHECK— Display is 4.85 to 5.15 horizontal divisions.

e. Disconnect the test equipment from the instrument.

6. Check X Bandwidth

a. Connect the leveled sine-wave generator output via a 
50-0 cable and a 50-0 termination to the CH 1 OR X input 
connector.

b. Set the generator to produce a 5-division horizontal 
display at an output frequency of 50 kHz.

c. Increase the generator output frequency to 3 MHz.

d. CHECK— Display is at least 3.5 horizontal divisions.

e. Disconnect the test equipment from the instrument.

7. Check Sweep Length

a. Set the A SEC/DIV control to 0.1 ms and position the 
start of the sweep at the first vertical graticule line using the 
Horizontal POSITION control.

b. CHECK— End of the sweep is to the right of the 11th 
vertical graticule line.
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TRIGGER

Equipment Required (see Table 4-1):

Leveled Sine-Wave Generator (Item 2) 

50-0 BNC Cable (Item 8)

50-0 BNC Termination (Item 9)

INITIAL CONTROL SETTINGS c. Set the generator to produce a 10-MHz, 3.5-division
display.

Vertical (Both Channels)

POSITION Midrange
VERTICAL MODE CH 1
BW LIMIT Off (button out)
VOLTS/DIV 50 mV
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
Input Coupling DC

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A and B SEC/DIV 0.1 fis
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)
B DELAY TIME

POSITION Fully counterclockwise

B TRIGGER

SLOPE OUT
LEVEL Midrange

A TRIGGER

VAR HOLDOFF NORM
Mode NORM
SLOPE OUT
LEVEL Midrange
A&B INT CH 1
A SOURCE INT
A EXT COUPLING DC

1. Check Internal Triggering

a. Select the FREQ function.

b. Connect the leveled sine-wave generator output via a 
50-0 cable and a 50-0 termination to the CH 1 OR X input 
connector.

d. Set the CH 1 VOLTS/DIV switch to 0.5 V.

e. CHECK—Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control for each switch combination 
given in Table 4-5.

Table 4-5
Switch Combinations for A Triggering Checks

A TRIGGER Mode A TRIGGER SLOPE

NORM OUT

NORM IN

P-P AUTO IN

P-P AUTO OUT

f. Set the HORIZONTAL MODE switch to B.

g. CHECK— Stable display can be obtained by adjusting 
the B TRIGGER LEVEL control in a position other than the 
B RUNS AFTER DLY position for both the OUT and IN 
positions of the B TRIGGER SLOPE switch.

h. Increase the generator output voltage to produce a 
0.5-division display.

i. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

j. Set the HORIZONTAL MODE switch to A.
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k. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

l. Set:

VERTICAL MODE CH 2
A&B INT CH 2

m. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector.

n. Repeat parts c through k for Channel 2.

o. Set the X I0 Magnifier to On (knob out).

p. Set the generator to produce a 60-MHz, 1.2-division 
display.

q. Repeat parts e through g.

r. Increase the generator output to produce a 1.5-divi
sion display.

s. Repeat parts i through k.

t. Set:

VERTICAL MODE CH 1
A&B INT VERT MODE

u. Move the cable from the CH 2 OR Y input connector 
to the CH 1 OR X input connector.

v. Repeat parts p through s for Channel 1.

w. Set the A SEC/DIV switch to 0.05 ^s.

x. Set the generator to produce a 100-MHz, 1.5-division 
display.

y. Repeat parts e through g.

z. Increase the generator output to produce a 2.0- 
division display.

aa. Repeat parts i through k.

ab. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the VERTICAL 
MODE switch to CH 2.

ac. Repeat parts x through aa for Channel 2.

ad. Disconnect the test equipment from the instrument.

2. Check External Triggering

a. Set:

VERTICAL MODE CH 1
X I0 Magnifier Off (knob in)
A SOURCE EXT

b. Connect a 40-mV, 10-MHz leveled sine-wave signal 
via a 50-12 cable and a 50-12 termination to the EXT INPUT 
connector.

c. Push in and hold the TRIG VIEW button.

d. CHECK—Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control for each switch combination 
given in Table 4-5. Then release the TRIG VIEW button.

e. Increase the generator output voltage to 50 mV.

f. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

g. Set the generator output voltage to 150 mV and the 
frequency to 60 MHz. Set the X I0 Magnifier to On (knob 
out).

h. Repeat parts c and d.

i. Increase the generator output voltage to 160 mV.

j. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

k. Set the generator output voltage to 250 mV and the 
frequency to 100 MHz.
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l. Repeat parts c and d.

m. Increase the generator output voltage to 300 mV.

g. CHECK—Display is triggered along the entire nega
tive slope of the waveform as the A TRIGGER LEVEL con
trol is rotated.

n. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

h. CHECK— Display is not triggered (no trace) at either 
extreme of rotation.

o. Disconnect the test equipment from the instrument.
4. Check Single Sweep Operation

a. Set the A SOURCE switch to INT.

b. Adjust the A TRIGGER LEVEL control to obtain a sta
ble display.

3. Check External Trigger Ranges

a. Set:
c. Set the Channel 1 Input Coupling switch to GND.

A SEC/DIV 20 ms 
X I0 Magnifier Off (knob in) 
A TRIGGER SLOPE OUT 
A TRIGGER Mode NORM

d. Press in the SGL SWP button. The READY LED 
should illuminate and remain on.

e. Set the Channel 1 Input Coupling switch to DC.

b. Connect the leveled sine-wave generator output via a 
50-0 cable, a 50-0 termination, and a dual-input coupler to 
both the CH 1 OR X and EXT INPUT connectors.

f. CHECK— READY LED goes out and a single sweep 
occurs.

c. Set the generator to produce a 50-kHz, 6.4-division NOTE
display. The A INTENSITY control may require adjustment to 

observe the single-sweep trace.

d. CHECK— Display is triggered along the entire positive 
slope of the waveform as the A TRIGGER LEVEL control is 
rotated.

g. Press in the SGL SWP button several times.

e. CHECK— Display is not triggered (no trace) at either 
extreme of rotation.

h. CHECK—Single-sweep trace occurs, and the READY 
LED illuminates briefly every time the SGL SWP button is 
pressed in and released.

f. Set the A TRIGGER SLOPE button to IN. i. Disconnect the test equipment from the instrument.
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Equipment Required (see Table 4-1):

Pulse Generator (Item 4) Adapter (Item 15)

Dc and Ohms Calibrator (Item 5) Adapter (Item 16)

Ac Calibration System (Item 6) Resistor (Item 17)

WWV Receiver (Item 7) Resistor (Item 18)

50-12 BNC Cable (Item 8) Resistor (Item 19)

50-12 Termination (Item 9) Two Adapters (Item 20)

Adapter (Item 13) 10X Probe (Included with instrument)

Patch Cord (Item 14) DMM Test Leads (Included with instrument)

INITIAL CONTROL SETTINGS b. Connect the WWV 1-MHz source via a 50-12 cable to
the CH 1 OR X & OMM input connector.

Vertical

Channel 1 POSITION Midrange
VERTICAL MODE CH 1
CH 1 VOLTS/DIV 0.5 V
CH 1 VOLTS/DIV Variable CAL detent
Channel 1 Input Coupling DCV

c. Select the FREQ function.

d. If the instrument has the TCXO option, skip to part g.

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A SEC/DIV 0.5 fis
B SEC/DIV 0.05 mS
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)

B TRIGGER

SLOPE OUT
LEVEL Midrange

A TRIGGER

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT
LEVEL Midrange
A&B INT CH 1
A SOURCE INT

e. CHECK— Reading is between 999.9900 kHz and 
1.000010 MHz.

f. Skip to Step 2 of this procedure.

g. CHECK— Reading is between 999.9995 kHz and 
1.000000 MHz.

2. Check Period
a. Set the HORIZONTAL MODE switch to ALT and se

lect the PER function.

b. Set the B TRIGGER LEVEL control to the center of its 
stable-trigger range.

PROCEDURE STEPS
1. Check Time Base Error

a. Select the PER function.

c. CHECK— Reading is between .99800 ms and 1.00200
MS.

d. Disconnect the test equipment from the instrument.
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3. Check Width

a. Set:

g. Set the A and B SEC/DIV switches to 0.5 ms.

HORIZONTAL MODE A 
A TRIGGER Mode NORM

h. Align the start of the A Sweep with the 1st vertical 
graticule line using the Horizontal POSITION control.

b. Select the WIDTH mode. i. CHECK—Intensified portion of the trace is past the 
11th vertical graticule line.

c. Connect the pulse generator via a 50-12 cable and a 
50-12 termination to the CH 1 OR X & DMM input connector. j. Rotate the B DELAY TIME POSITION control fully 

counterclockwise.

d. Set the generator to produce a frequency of 10 MHz 
with a 50-ns wide pulse. Set the generator output to pro
duce a 4-division display.

k. CHECK— Intensified portion of the trace starts within 
1.1 divisions of the start of the sweep.

e. Set the A TRIGGER LEVEL control to the center of its 
stable-trigger range.

1. Connect the WWV 1-MHz source via a 50-12 cable to 
the CH 1 OR X & DMM input connector.

f. CHECK— Reading is between 37.50 ns and 62.50 ns. m. Set:

g. Disconnect the test equipment from the instrument.
Channel 1 Input Coupling DCV 
B SEC/DIV 0.05 ms 
A TRIGGER Mode NORM

4. Check Delay Time Range and Accuracy

a. Select the DLY TIME function.

n. Set the A TRIGGER LEVEL control to the center of its 
stable-trigger range.

b. Set:

Channel 1 Input Coupling GND 
HORIZONTAL MODE ALT

o. Set the B TRIGGER LEVEL control so that the 
B Sweep is triggered on the leading edge of the second dis
played cycle and is at the center of its stable-trigger range.

A and B SEC/DIV 0.2 ms 
B DELAY TIME POSITION Fully counterclockwise 
A TRIGGER Mode P-P AUTO

p. CHECK— Reading is between .98000 ns and 1.02000
ns.

A TRIGGER LEVEL Midrange 
B TRIGGER LEVEL B RUNS AFTER DLY 5. Check Delta Time

c. Align the start of the A Sweep with the 1st vertical 
graticule line using the Horizontal POSITION control.

a. Select the ATI ME function.

d. CHECK— Intensified portion of the trace starts within 
0.5 division of the start of the sweep.

b. Set the B DELAY TIME POSITION control so that the 
leading edge of the second displayed cycle is intensified and 
is located on the B Sweep near the center of the screen.

e. Rotate the B DELAY TIME POSITION control fully 
clockwise.

c. Set the ATIME POSITION control so that the leading 
edge of the third cycle on the B Sweep coincides with the 
trace in part c near the center of the screen.

f. CHECK—Intensified portion of the trace is past the 
11 th vertical graticule line.

d. Set the B TRIGGER LEVEL control to the center of its 
stable trigger range.
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e. CHECK— Reading is between .99949 ns and 
1.00051 ms.

f. Disconnect the test equipment from the instrument.

6. Check Dc Volts Zero

a. Select the DCV function.

b. Connect one DMM test lead to the — MULTIMETER 
INPUTS connector and short the tip to the +  input.

c. CHECK— Reading is between —.0001 V and .0001 V.

d. Disconnect the DMM test lead from the instrument.

7. Check Dc Volts Accuracy

a. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a 50-Q cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

b. CHECK— Reading is within the limits shown in Table
4-6 for each calibrator output voltage.

Table 4-6 
Dc Voltage Readout Checks

Calibrator Dc 
Voltage (V)

Display Readout 
Limits (V)

0.4 .3995 to .4005

-0 .4 -.3995 to -.4005

4 3.995 to 4.005

- 4 -3.995 to -4.005

40 39.95 to 40.05

-4 0 -39.95 to -40.05

400 399.5 to 400.5

-4 0 0 -399.5  to -400.5

c. Disconnect the test equipment from the instrument.

8. Check Ac Volts Zero

a. Select the AC RMSV function.

b. Connect one DMM test lead to the — MULTIMETER 
INPUTS connector and short the tip to the +  input.

c. CHECK— Reading is less than .0006 V.

d. Disconnect the test equipment from the instrument.

9. Check Ac Volts Accuracy

a. Connect the ac volts calibrator via a female-to-dual 
banana adapter, a 50-U cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

b. CHECK— Reading is within the limits shown in Table 
4-7 for each calibrator output voltage from 20 Hz to 20 kHz.

Table 4-7 
Ac Voltage Readout Checks

Calibrator Ac Display Readout
Voltage (V) Limits (V)

0.4 .3954 to .4046

4 3.954 to 4.046

40 39.54 to 40.46

300 296.4 to 303.6

c. Disconnect the test equipment from the instrument.

10. Check Channel 1 Dc Volts

a. Select the CH 1 V function.

b. Set:

CH 1 VOLTS/DIV 50 mV
Channel 1 Input Coupling GND

c. CHECK— Reading is between —.0012 V and .0012 V.
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e. CHECK— Reading is between -.0012 V and .0012 V.

f. Connect the dc volts calibrator via a female-to-dual 
banana adapter and a 50-fi cable to the CH 1 OR X & DMM 
input connector.

g. CHECK— Reading is within the limits shown in Table 
4-8 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination.

Table 4-8 
Dc CH 1 Readout Checks

CH 1 VOLTS/DIV Calibrator Dc Display Readout
Switch Setting Voltage (V) Limits (V)

50 mV 0.4 .3982 to .4018

0.5 V 4 3.982 to 4.018

5 V 40 39.82 to 40.18

h. Disconnect the test equipment from the instrument.

i. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a probe-tip-to-bnc adapter, and the 10X 
probe to the CH 1 OR X & DMM input connector.

j. CHECK— Reading is within the limits shown in Table 
4-9 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination.

Table 4-9 
Dc Probe Readout Checks

CH 1 VOLTS/DIV Calibrator Dc Display Readout
Switch Setting Voltage (V) Limits (V)

50 mV 4 3.974 to 4.026

0.5 V 40 39.74 to 40.26

5 V 400 397.4 to 402.6

k. Disconnect the test equipment from the instrument.

11. Check Channel 1 Ac Volts

a. Set:

CH 1 VOLTS/DIV 50 mV
Channel 1 Input Coupling AC RMSV

b. Connect the ac volts calibrator via a female-to-dual 
banana adapter and a 50-0 cable to the CH 1 OR X & DMM 
input connector.

c. CHECK— Reading is within the limits shown in Table 
4-10 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination at 20 kHz.

Table 4-10 
Ac CH 1 Readout Checks

CH 1 VOLTS/DIV Calibrator Ac Display Readout
Switch Setting Voltage (V) Limits (V)

50 mV 0.4 .3954 to .4046

0.5 V 4 3.954 to 4.046

5 V 40 39.54 to 40.46

d. Disconnect the test equipment from the instrument.

e. Connect the ac volts calibrator via a female-to-dual 
banana adapter, a probe-tip-to-bnc adapter, and a 10X 
probe to the CH 1 OR X & DMM input connector.

f. Set the CH 1 VOLTS/DIV switch to 50 mV.

g. Change the calibrator output voltage to 4 V.

h. ADJUST—The probe compensation (see the “Op
erating Instructions” section of this manual) for a reading of 
4.000 V.

i. CHECK— Reading is within the limits shown in Table 
4-11 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination at 20 kHz.

Table 4-11 
Ac Probe Readout Checks

CH 1 VOLTS/DIV Calibrator Ac Display Readout
Switch Setting Voltage (V) Limits (V)

0.5 V 40 39.14 to 40.86

5 V 300 293.4 to 306.6

j. Disconnect the test equipment from the instrument.
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12. Check Ohms

a. Select the S) function.

b. Connect one DMM test lead to the instrument and 
short the tip to the other DMM input.

c. CHECK— Reading is less than .20 i).

d. Disconnect the test lead from the instrument.

e. Connect the ohms calibrator via a female-to-dual 
banana adapter, a 50-i) cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

NOTE

The connection resistance must be less than 200 mfl. 
Compensate for any measurement error in the 10- 
and 100-0 checks by noting the reading obtained 
when the calibrator output is shorted and adjust the 
readings accordingly. Alternately, use the 4-wire sens
ing capability of the calibrator to eliminate measure
ment error.

f. CHECK— Reading is within the limits shown in Table 
4-12 for each calibrator output resistance.

Table 4-12 
Resistance Readout Checks

Calibrator Display Readout
Resistance (ohm) Limits (ohm)

10 9.77 to 10.23

100 99.6 to 100.4

1 k .996 k to 1.004 k

10 k 9.96 k to 10.04 k

100 k 99.6 k to 100.4 k

1 M .996 M to 1.004 M

10 M 9.96 M to 10.04 M

g. Disconnect the test equipment from the instrument.

NOTE

The next two checks use two high-resistance preci
sion resistors. To preserve the accuracy of these re
sistors, store them in a dean, dry environment and do 
not allow finger contact or other forms of contamina
tion on the resistor body, if contamination is sus
pected, wash the resistor body with isopropyl alcohol 
and air dry. if exposed to excessive humidity, bake 
the resistors at 200° F for 4 hours.

h. Connect the DMM test leads to the instrument; then 
connect the 150 Mi) precision resistor to the test leads.

i. CHECK— Reading is between 148.4 Mi) and 
151.6 MS).

j. Disconnect the 150 MS) resistor and connect the 
1.5 GS) precision resistor to the test leads.

k. CHECK— Reading is between 1.34 GS) and 1.66 GS).

I. Disconnect the test equipment from the instrument.

13. Check Diode Forward Drop

a. Select UPPER FUNCTIONS and push in the FREQ, 
PER, and WIDTH buttons simultaneously to enter the self
test mode.

b. Push and release the SGL SWP button until S6 is 
displayed.

c. Select the DCV function.

d. Set the Channel 1 Input Coupling switch to GND.

e. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a 50-S) cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

f. Set the calibrator to produce a 2.5-V output.

g. CHECK—Reading is Fd 2.474 V to 2.526 V.

h. Disconnect the test equipment from the instrument.
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14. Check Temperature

a. Set the Channel 1 Input Coupling switch to AC RMSV 
and push the SGL SWP button once.
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b. Select the TEMP function.

c. Connect the ohms calibrator via a female-to-dual ba
nana adapter, a 50-ft cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

d. Set the calibrator to produce a 100-fi output 
resistance.

e. CHECK— Reading is between —1.5°C and 1.5°C.

15. Check Normal Mode Rejection

a. Select the DCV function.

b. Set the calibrator to produce a 50-Hz, 10-V output.

c. CHECK— Reading is between —.0316 V and .0316 V.

16. Check Common Mode Rejection

a. Connect the test setup as shown in Figure 4-1.

b. Select the AC RMSV function.

c. Set the ac volts calibrator to produce a 60-Hz, 3.5-V 
output.

d. CHECK— Reading is between —.0035 V and .0035 V.

e. Disconnect the test equipment from the instrument.

4-20



Performance Check Procedure— 2236 Service

4-21

Figure 4-1. Test setup for DMM common mode check.



Section 5—2236 Service

ADJUSTMENT PROCEDURE

INTRODUCTION

PURPOSE

The “Adjustment Procedure’ is a set of logically se
quenced instructions intended to return the instrument to 
conformance with the Performance Requirement state
ments listed in Table 1 -1. Adjustments contained in this pro
cedure should only be performed after checks from the 
“Performance Check Procedure” (Section 4) have indicated 
a need for readjustment or after repairs have been made to 
the instrument.

STRUCTURE

This procedure is structured into four major subsections, 
each of which can be performed independently to permit 
adjustment of individual sections of the instrument. For ex
ample, if only the Vertical section fails to meet the Perfor
mance Requirements or has had repairs made, it can be 
readjusted with little or no effect on other sections of the 
instrument.

The Power Supply section, however, affects all other 
sections of the instrument. Therefore, if repairs or readjust
ments have been made that change the absolute value of 
any of the supply voltages, the entire Adjustment Procedure 
should be performed.

At the beginning of each subsection is a list of all the 
front-panel control settings required to prepare the instru
ment for performing Step 1 in that subsection. Each suc
ceeding step within a subsection should be performed in 
sequence and in its entirety to ensure that control settings 
will be correct for ensuing steps. All steps within a subsec
tion should be completed.

TEST EQUIPMENT

The test equipment listed in Table 4-1 is a complete list of 
the equipment required to accomplish both the “Perfor
mance Check Procedure” in section 4 and the “Adjustment 
Procedure” in this section. To assure accurate measure
ments, it is important that test equipment used for making 
these checks meet or exceed the specifications described in 
Table 4-1. When considering use of equipment other than

that recommended, utilize the ‘ Minimum Specification’ col
umn to determine whether available test equipment will 
suffice.

Detailed operating instructions for test equipment are not 
given in this procedure. If more operating information is re
quired, refer to the appropriate test-equipment instruction 
manual.

LIMITS AND TOLERANCES

The limits and tolerances stated in this procedure are 
instrument specifications only if they are listed in the ‘Per
formance Requirements’ column of Table 1-1. Tolerances 
given are applicable only to the instrument undergoing ad
justment and do not include test-equipment error. Adjust
ment of the instrument must be accomplished at an ambient 
temperature between +18°C  and +28°C, and the instru
ment must have had a warm-up period of at least 30 
minutes.

ADJUSTMENT INTERACTION

Some adjustments interact with and affect other adjust
ment settings. Table 5-1 identifies these interaction areas. 
Refer to this table if a partial procedure is performed or if a 
circuit requires readjustment due to a component replace
ment. To use Table 5-1, first find the adjustment that was 
made (extreme left column). Then move to the right, across 
the row, until you come to a darkened square. From the 
darkened square, move up the column to find the interactive 
adjustment. Check the accuracy and, if necessary, readjust 
the adjustment.

PREPARATION FOR ADJUSTMENT

The instrument cabinet must be removed to perform the 
Adjustment Procedure. See the “Cabinet” removal and re
placement instructions located in the “Maintenance” section 
of the manual. When making some adjustments in the oscil
loscope section of the instrument, the CTM circuit board 
has to be lifted up and latched to allow access to the adjust
ments. See the “CTM Circuit Board” procedure in the 
“Maintenance” section.
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All test equipment items listed in Table 4-1 are required 
to accomplish a complete Adjustment Procedure. At the be
ginning of each subsection there is an equipment-required 
list showing only the test equipment necessary for perform
ing the steps in that subsection. In this list, the item number 
following each piece of equipment corresponds to the item 
number listed in Table 4-1.

Before performing this procedure, do not preset any in
ternal adjustments and do not change the — 8.6-V power- 
supply adjustment. Altering this adjustment may necessitate 
a complete readjustment of the instrument, whereas only a 
partial adjustment might otherwise be required. Only change

an internal adjustment setting if a Performance Characteris
tic cannot be met with the original setting. If it is necessary 
to change the setting of an internal adjustment, check Table 
5-1 for possible adjustment interactions.

Before performing any procedure in this section, set the 
POWER switch to ON and allow a 30-minute warm-up 
period.

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless otherwise 
noted, adjust the INTENSITY, FOCUS, and TRIGGER 
LEVEL controls as needed to view the display.

Table 5-1 
Adjustment Interactions

Adjustments or 
Replacements Made

-8.6V POWER SUPPLY________
TRACE ALIGNMENT___________
GEOMETRY__________________
2/5mV DC BALANCE__________
CH 1 VAR BALANCE__________
MF/LF GAIN BAL 4 FREQ COMP
VERTICAL GAIN_____________
ATTENUATOR COMP___________
DELAY LINE COMP___________
HORIZ GAIN________________
HORIZ X10 GAIN____________
HIGH-SPEED TIMING_________
TRIGGER OFFSET____________
TRIGGER SENSITIVITY_______
SLOPE BALANCE_____________
CH 1 MF/LF COMP___________
CH 1 10X LF COMP__________
DELAY START_______________
DELAY END_________________
DC VOLTS INPUT OFFSET
DC VOLTS INPUT BIAS_______
CRT REPLACEMENT___________

Adjustments Affected
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INDEX TO ADJUSTMENT PROCEDURE 
STEPS

Power Supply and CRT Display
1. Check/Adjust Power Supply Dc Levels ............  5-4
2. Check High-Voltage Supply ..............................  5-5
3. Adjust CRT Grid B ias........................................  5-5
4. Adjust Astigmatism............................................  5-5
5. Adjust Trace Alignment......................................  5-5
6. Adjust Geometry................................................  5-5

Vertical
1. Adjust Attenuator Step Balance.....................  5-6
2. Adjust 2/5 mV Dc Balance..............................  5-6
3. Adjust Channel 1 Variable Balance..................  5-7
4. Adjust Channel 2 Invert Balance....................  5-7
5. Adjust MF/LF Compensation and Gain Balance 5-7
6. Adjust Attenuator Compensation....................  5-8
7. Adjust Vertical Gain..........................................  5-9
8. Check Deflection Accuracy and Variable Range 5-9
9. Check Input Coupling......................................  5-10

10. Check Alternate Operation..............................  5-10
11. Check Chop Operation...................................  5-10
12. Adjust High-Frequency Compensation, Delay

Line Compensation, and Channel 2 High- 
Frequency Compensation................................  5-10

13. Adjust 2-mV Peaking Compensation..............  5-11
14. Check Trigger View G ain ................................  5-11
15. Check Position Range......................................  5-12
16. Check Bandwidth Limit Operation..................  5-12
17. Check Bandwidth............................................  5-12
18. Check Channel Isolation..................................  5-13
19. Check Common-Mode Rejection Ratio............  5-13
20. Check External Z-Axis Operation....................  5-13
21. Check Probe Adjust Operation........................  5-14
22. Check Input Gate Current................................  5-14

Horizontal
1. Adjust Horizontal Amplifier Gain......................  5-15
2. Adjust X I0 Horizontal Amplifier Gain..............  5-15
3. Adjust Magnifier Registration..........................  5-16
4. Check Sweep Length......................................  5-16
5. Check Position Range......................................  5-16
6. Check Variable Range......................................  5-16
7. Adjust High-Speed Timing................................  5-16
8. Adjust 5-ns Timing and Linearity ....................  5-17
9. Check Timing Accuracy and Linearity................  5-17

10. Check Delay Jitter............................................  5-18
11. Check Sweep Separation................................  5-18
12. Adjust X Gain ..................................................  5-18
13. Check X Bandwidth..........................................  5-18
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POWER SUPPLY AND CRT DISPLAY

Equipment Required (see Table 4-1):

Leveled Sine-Wave Generator (Item 2) Digital Voltmeter (Item 22)

Time-Mark Generator (Item 3) DC Voltmeter (Item 24)

50-12 BNC Cable (Item 8)

50-12 BNC Termination (Item 9)

Screwdriver (Item 25)

See ADJUSTMENT LOCATIONS 1

at the back of this manual for test point and adjustment locations.

INITIAL CONTROL SETTINGS a. Connect the digital voltmeter low lead to chassis
ground and connect the volts lead to the — 8.6-V supply

Vertical (TP961).

POSITION (both) Midrange
VERTICAL MODE CH 1
CH 1 VOLTS/DIV 5 mV 
CH 1 VOLTS/DIV Variable CAL detent 
Channel 1 Input Coupling GND

b. CHECK—Voltmeter reading is between —8.56 and 
-8 .64  V. If the reading is within these limits, skip to part d.

Horizontal

POSITION Midrange c. ADJUST—The -8 .6  V Adj potentiometer (R938) for a
HORIZONTAL MODE A voltmeter reading of -8 .6  V.
A SEC/DIV X-Y
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)

d. CHECK—Voltage levels of the remaining power sup-
A TRIGGER plies listed in Table 5-2 are within the specified limits.

VAR HOLDOFF NORM
Mode
SLOPE
LEVEL

P-P AUTO
OUT
Midrange

Table 5-2 
Power Supply Limits

A&B INT 
A SOURCE

VERT MODE 
INT

PROCEDURE STEPS
1. Check/Adjust Power Supply DC Levels (R938)

NOTE

Power Test Reading
Supply Point (V)

-8 .6  V TP961 -8 .56  to -8 .64

+  5.0 V W968 + 4.85 to +5.15

+  8.6 V W960 +  8.43 to +8.77

+30 V W956 + 29.1 to +30.9

+  100 V W954 +97.0 to +103.0

Review the information at the beginning of the Adjust
ment Procedure before starting this step. e. Disconnect the test equipment from the instrument.
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2. Check High-Voltage Supply

Instrument must be turned off when removing or re
placing the crt cover and cap.

a. Remove the crt cover and cap and connect a dc volt
meter capable of measuring at least —2500 V between pin 
2 of the crt socket and chassis ground. Pin 2 of the crt is 
negative with respect to the chassis.

b. CHECK—Voltmeter reading is between —1900 V and 
-2100 V.

c. Disconnect the voltmeter leads and replace the crt cap 
and cover.

3. Adjust CRT Grid Bias (R851)

a. Connect a 50-12 termination to the EXT Z AXIS INPUT 
connector located on the rear panel.

b. Adjust the front-panel FOCUS control to produce a 
well-defined dot.

c. Rotate the A INTENSITY control fully counter
clockwise.

d. ADJUST—Grid Bias (R851) for a visible dot. Then 
back off the Grid Bias potentiometer until the dot just 
disappears.

e. Disconnect the 50-12 termination from the EXT Z AXIS 
INPUT connector.

4. Adjust Astigmatism (R874)

a. Set:

A INTENSITY Visible display
Channel 1 Input Coupling DC
A SEC/DIV 5 ms

b. Connect the leveled sine-wave generator output via a 
50-S2 cable and a 50-12 termination to the CH 1 OR X input 
connector.

c. Set the generator to produce a 50-kHz, 4-division 
display.

Adjustment Procedure—2236 Service

d. ADJUST—Astig (R874) and the front-panel FOCUS 
control for the best defined waveform.

e. Disconnect the test equipment from the instrument.

5. Adjust Trace Alignment

a. Position the trace to the center horizontal graticule 
line.

b. ADJUST—The front-panel TRACE ROTATION con
trol for optimum alignment of the trace with the center hori
zontal graticule line.

6. Adjust Geometry (R870)

a. Set:

CH 1 VOLTS/DIV 50 mV
A SEC/DIV 0.1 ms

b. Connect 50-ms time markers from the time-mark gen
erator via a 50-12 cable and a 50-12 termination to the CH 1 
OR X input connector.

c. Adjust the Channel 1 POSITION control to position the 
baseline part of the display below the bottom horizontal 
graticule line.

d. Adjust the SEC/DIV Variable control for 5 markers per 
division.

e. ADJUST—Geom (R870) for minimum curvature of the 
time markers at the left and right edges of the graticule.

f. Set the Channel 1 Input Coupling switch to GND.

g. ADJUST—Geom (R870) for minimum curvature of the 
baseline trace when positioned at the top and bottom hori
zontal graticule lines using the Channel 1 POSITION 
control.

h. Set the Channel 1 Input Coupling switch to DC.

i. Repeat parts e through h for optimum compromise be
tween the vertical and horizontal displays.

j. Disconnect the test equipment from the instrument.
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VERTICAL

Equipment Required (See Table 4-1):

Calibration Generator (Item 1) BNC T-Connector (Item 12)

Leveled Sine-Wave Generator (Item 2) Adapter (Item 13)

Ac Calibration System (Item 6) Normalizer (Item 21)

Two 50-12 BNC Cables (Item 8) Screwdriver (Item 25)

50-12 BNC Termination (Item 9) Low-Capacitance Alignment Tool (Item 26)

Dual-Input Coupler (Item 10) 10X Probe (included with instrument)

10X Attenuator (Item 11)

See a d j u s t m e n t  l o c a t i o n s  i and a d j u s t m e n t  l o c a t i o n s  2 at the back of this manual for

test point and adjustment locations.

INITIAL CONTROL SETTINGS

Vertical (Both Channels)

POSITION Midrange
VERTICAL MODE CH 1
BW LIMIT On (button in)
VOLTS/DIV (both) 50 mV
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
Input Coupling (both) GND

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A SEC/DIV 0.5 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)

A TRIGGER

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT
LEVEL Midrange
A&B INT VERT MODE
A SOURCE INT
A EXT COUPLING AC

PROCEDURE STEPS

1. Adjust Attenuator Step Balance (RIO and R60)

a. Position the trace on the center horizontal graticule 
line using the Channel 1 POSITION control.

b. Set the CH 1 VOLTS/DIV switch to 5 mv.

c. ADJUST—Ch 1 Step Bal (RIO) to set the trace on the 
center horizontal graticule line.

d. Set the CH 1 VOLTS/DIV switch to 50 mV.

e. Repeat parts a through d until there is no trace shift 
when changing the CH 1 VOLTS/DIV switch from 50 mV to
5 mV.

f. Set the VERTICAL MODE switch to CH 2.

g. Repeats parts a through e for Channel 2, adjusting Ch 
2 Step Bal (R60) in part c.

2. Adjust 2/5 mV Dc Balance (R83 and R33)

a. Set the CH 2 VOLTS/DIV switch to 5 mV.

b. Position the trace on the center horizontal graticule 
line using the Channel 2 POSITION control.

c. Set the CH 2 VOLTS/DIV switch to 2 mV.

d. ADJUST—Ch 2 2/5-mV Dc Bal (R83) to set the trace 
on the center horizontal graticule line.
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e. Repeat parts a through d until there is no trace shift 
when changing the CH 2 VOLTS/DIV switch from 5 mV to 2 
mV.

f. Set the VERTICAL MODE switch to CH 1.

g. Repeat parts a through e for Channel 1, adjusting Ch 1 
2/5-mV Dc Bal (R33) in part d.

3. Adjust Channel 1 Variable Balance (R25)

a. Set both VOLTS/DIV switches to 10 mV.

b. Rotate the CH 1 VOLTS/DIV Variable control fully 
counterclockwise.

c. Position the trace on the center horizontal graticule line 
using the Channel 1 POSITION control.

d. Rotate the CH 1 VOLTS/DIV Variable control clock
wise to the CAL detent.

e. ADJUST—Ch 1 Var Bal (R25) to set the trace to the 
center horizontal graticule line.

f. Repeat parts b through e until there is no trace shift 
between the fully clockwise and the fully counterclockwise 
positions of the CH 1 VOLTS/DIV Variable control.

g. Return the CH 1 VOLTS/DIV Variable control to the 
CAL detent.

4. Adjust Channel 2 Invert Balance (R75)

a. Set the VERTICAL MODE switch to CH 2.

f. Repeat parts b through e until there is no trace shift 
when switching the INVERT button between the On and Off 
positions.

g. Repeat Steps 2 and 3 for Channel 1 until no further 
improvement is noted.

h. Repeat Steps 2 and 4 for Channel 2 until no further 
improvement is noted.

5. Adjust MF/LF Compensation and Gain Balance 
(C53, R97, C3, and R47)

a. Set:

VERTICAL MODE CH 2
VOLTS/DIV (both) 10 mV
Input Coupling (both) DC
A SEC/DIV 20 tis

b. Connect the high-amplitude square wave output via a 
50-fl cable, a 10X attenuator, and a 50-G termination to the 
CH 2 OR Y input connector.

c. Set the generator to produce a 10-kHz, 5-division 
display.

d. Set the top of the display on the center horizontal 
graticule line using the Channel 2 POSITION control.

e. ADJUST—Ch 2 MF/LF Comp (C53) and Ch 2 MF/LF 
Gain Bal (R97) for the best front corner and flat top.

f. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

g. Set the top of the display on the center horizontal
b. Position the trace on the center horizontal graticule 9raticule line usin9 the Channel 1 POSITION controL 

line using the Channel 2 POSITION control.

NOTE

c. Set the INVERT button to On (button in). if C3 needs to be adjusted in the following step, the
DMM Channel 1 Volts accuracy will be affected. After 
performing part h. Step 6 in the “CTM" section must

d. ADJUST—Ch 2 Invert Bal (R75) to set the trace to the be checked to assure DMM accuracy. 
center horizontal graticule line.

h. ADJUST—Ch 1 MF/LF Comp (C3) and Ch 1 MF/LF 
Gain Bal (R47) for the best front corner and flat top.
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6. Adjust Attenuator Compensation (C l2, C62, C55, 
C5, C51, C61, C54, C l, C11, and C4)

a. Set both VOLTS/DIV switches to 0.1 V.

b. Set the generator to produce a 10-kHz, 5-division 
display.

c. Set the top of the display on the center horizontal grat
icule line using the Channel 1 POSITION control.

NOTE

If C12 needs to be adjusted in the following step, the 
DMM Channel 1 Volts accuracy will be affected. After 
performing part d, Step 6 in the “CTM" section must 
be checked to assure DMM accuracy.

d. ADJUST—Ch 1 10X LF Comp (C12) for best front 
corner.

e. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

f. ADJUST—Ch 2 10X LF Comp (C62) for best front 
corner.

g. Set both VOLTS/DIV switches to 1 V.

h. Remove the 10X attenuator from the input signal path.

i. ADJUST—Ch 2 100X LF Comp (C55) for best front 
corner.

j. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

k. ADJUST—Ch 1 100X LF Comp (C5) for best front 
corner.

l. Disconnect the test setup.

m. Set:

VERTICAL MODE 
CH 2 VOLTS/DIV 
Input Coupling (both)
A SEC/DIV

n. Connect the high-amplitude square wave output via a 
50-0 cable, a 10X attenuator, a 50-0 termination, and the 
precision normalizer to the CH 2 OR Y input connector.

o. Set the generator to produce a 1-kHz, 5-division 
display.

p. Set the top of the display on the center horizontal 
graticule line using the Channel 2 POSITION control.

q. ADJUST—Ch 2 Input Standardizer (C51) for best flat 
top.

r. Set the CH 2 VOLTS/DIV switch to 0.1 V.

s. Remove the 10X attenuator from the input signal path.

t. ADJUST—Ch 2 10X Input C (C61) for best flat top.

u. Set the CH 2 VOLTS/DIV switch to 1 V.

v. Remove the terminator from the input signal path and 
set the generator to produce a 5-division display.

w. ADJUST—Ch 2 100X Input C (C54) for best flat top.

x. Disconnect the test equipment from the instrument.

y. Set:

VERTICAL MODE CH 1
CH 1 VOLTS/DIV 20 mV
CTM CH 1 VOLTS

z. Connect the Ac Calibration System output via a 50-0 
cable to the CH 1 OR X input connector.

aa. Set the calibrator to produce a 20-kHz, 400-mV out
put signal.

ab. Note the CTM display reading for use in parts ad, af, 
and ah.

ac. Insert the precision normalizer into the signal path 
and increase the calibrator output voltage to 800 mV.

CH 2 
10 mV 
AC
0.2 ms
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ad. ADJUST—Ch 1 Input Standardizer (C l) for the same 
display reading as that noted in part ab.

ae. Set the CH 1 VOLTS/DIV switch to 0.1 V and in
crease the calibrator output voltage to 8 V.

af. ADJUST—Ch 1 10X Input C (Cl 1) for a display read
ing 10 times greater than that noted in part ab.

ag. Set the CH 1 VOLTS/DIV switch to 1 V and increase 
the calibrator output voltage to 80 V.

ah. ADJUST—Ch 1 100X Input C (C4) for a display read
ing 100 times greater than that noted in part ab.

ai. Disconnect the test equipment from the instruments.

7. Adjust Vertical Gain (R145, R195, R76, and R26)

a. Set:

VOLTS/DIV (both) 10 mV
Input Coupling (both) DC

b. Connect a 50-mV standard-amplitude signal via a 50-0 
cable to the CH 1 OR X input connector.

c. ADJUST—Ch 1 Gain (R145) for an exact 5-division 
display.

d. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

e. ADJUST—Ch 2 Gain (R195) for an exact 5-division 
display.

f. Change the generator output to 10 mV and set both 
VOLTS/DIV switches to 2 mV.

g. ADJUST—Ch 2 2-mV Gain (R76) for an exact 5-divi
sion display.

h. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

i. ADJUST—Ch 1 2-mV Gain (R26) for an exact 5-divi
sion display.

j. Set both Input Coupling switches to GND.

k. CHECK—That no trace shift occurs when switching 
between the 5 mV and 2 mV positions of the CH 1 
VOLTS/DIV switch. If trace shift is observed, repeat Step 2 
of this procedure.

I. Set the VERTICAL MODE switch to CH 2.

m. CHECK—That no trace shift occurs when switching 
between the 5 mV and 2 mv positions of the CH 2 
VOLTS/DIV switch. If trace shift is observed, repeat Step 2 
of this procedure.

8. Check Deflection Accuracy and Variable Range

a. Set:

VERTICAL MODE CH 1
Input Coupling (both) DC

b. CHECK— Deflection accuracy is within the limits given 
in Table 5-3 for each CH 1 VOLTS/DIV switch setting and 
corresponding standard-amplitude signal. When at the 20- 
mV VOLTS/DIV switch setting, rotate the CH 1 VOLTS/DIV 
Variable control fully counterclockwise and CHECK that the 
display decreases to 2 divisions or less. Then return the CH 
1 VOLTS/DIV Variable control to the CAL detent and con
tinue with the 50-mV check.

Table 5-3 
Deflection Accuracy Limits

VOLTS/DIV Standard Vertical Accuracy
Switch Amplitude Deflection Limits
Setting Signal (Divisions) (Divisions)

2 mV 10 mV 5 4.90 to 5.10

5 mV 20 mV 4 3.92 to 4.08

10 mV 50 mV 5 4.90 to 5.10

20 mV 0.1 V 5 4.90 to 5.10

50 mV 0.2 V 4 3.92 to 4.08

0.1 V 0.5 V 5 4.90 to 5.10

0.2 V 1 V 5 4.90 to 5.10

0.5 V 2 V 4 3.92 to 4.08

1 V 5 V 5 4.90 to 5.10

2 V 10 V 5 4.90 to 5.10

5 V 20 V 4 3.92 to 4.08
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c. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

d. Repeat part b using the Channel 2 controls.

9. Check Input Coupling

a. Set both VOLTS/DIV switches to 10 mV.

11. Check Chop Operation

a. Set:

VERTICAL MODE BOTH and CHOP
A SEC/DIV 1
A&B INT VERT MODE
A SOURCE EXT

b. Connect the 10X probe to the EXT INPUT connector.

b. Set the calibration generator to produce a 20-mV 
signal.

c. Set the bottom of the signal on the center horizontal 
graticule line using the Channel 2 POSITION control.

d. Set the Channel 2 Input Coupling switch to AC.

e. CHECK— Display is centered about the center hori
zontal graticule line.

c. Connect the 10X probe tip to TP537.

d. CHECK— Period of one complete square-wave cycle 
is between 1.6 and 2.6 horizontal divisions.

e. Disconnect the X I0 probe from TP537 and the EXT 
INPUT connector.

f. CHECK—Two traces are visible for all A SEC/DIV 
switch settings.

f. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

g. Repeat parts c through e using the Channel 1 controls.

h. Disconnect the test equipment from the instrument.

10. Check Alternation Operation

a. Set:

VERTICAL MODE 
Input Coupling (both) 
A and B SEC/DIV 
A&B INT

BOTH and ALT 
GND 
50 ms 
CH 1

12. Adjust High-Frequency Compensation (C237), 
Delay Line Compensation (R240 and R241), and 
Channel 2 High-Frequency Compensation (C l 80)

a. Set:

VERTICAL MODE 
BW LIMIT 
VOLTS/DIV (both) 
Input Coupling (both) 
A SEC/DIV 
A SOURCE

CH 1
Off (button out) 
10 mV 
DC
0.05 fis 
INT

b. Connect the positive-going fast-rise square wave out
put via a 50-fi cable, a 10X attenuator, and a 50-Q termina
tion to the CH 1 OR X input connector.

b. Position the Channel 1 and Channel 2 traces about 2 
divisions apart using the Channel 1 and Channel 2 POSI
TION controls.

c. CHECK—Sweeps alternate for all the A SEC/DIV 
switch settings.

NOTE

At sweep speeds of 2 ms per division or faster, the 
trace alternations occur too rapidly to be observed.

c. Set the generator to produce a 1-MHz, 5-division 
display.

d. Set the top of the display to the center horizontal grati
cule line using the Channel 1 POSITION control.

e. ADJUST—HF Peak Comp (C237) for 2% overshoot 
(0.1 division) on the displayed signal.

f. ADJUST— DL Compl (R240) and DL Comp2 (R241) 
for best flat top on the front corner.

5-10



Adjustment Procedure— 2236 Service

g. Repeat parts e and f until no further improvement is 
noted.

f. Repeat parts b through d for Channel 1, adjusting Ch 1 
2-mV Peak Comp (C26) in part d.

h. Set the CH 1 VOLTS/DIV switch to 5 mV.

i. Set the generator to produce a 5-division display.

g. Disconnect the test equipment from the instrument.

j. CHECK— Display aberrations are within 4% (0.2 divi
sion or less).

14. Check Trigger View Gain

a. Set:

k. Repeat part j for each of the following CH 1 
VOLTS/DIV switch settings: 10 mV through 0.5 V. Adjust 
the generator output and add or remove the 10X attenuator

VOLTS/DIV (both) 0.1 V 
A SEC/DIV 0.2 ms

as necessary to maintain a 5-division display at each 
VOLTS/DIV switch setting.

b. Connect a 0.5-V standard-amplitude signal via a 50-Q 
cable to the CH 1 OR X input connector.

1. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

c. While holding in the TRIG VIEW button, use the A 
TRIGGER LEVEL control to vertically center the display.

m. Set the generator to produce a 5-division display. d. CHECK— Display amplitude is 4 to 6 divisions while 
holding in the TRIG VIEW button.

n. Set the top of the display to the center horizontal grati
cule line using the Channel 2 POSITION control.

o. ADJUST—Ch 2 HF Comp (C180) for 2% overshoot 
(0.1 division) on the displayed signal.

e. Move the cable from CH 1 OR X input connector to the 
CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

p. Repeat parts h through k for Channel 2.
f. Repeat parts c and d.

13. Adjust 2-mV Peaking Compensation (C76 and 
C26)

g. Move the cable from the CH 2 OR Y input connector to 
the EXT INPUT connector. Set the A SOURCE switch to 
EXT.

a. Set both VOLTS/DIV switches to 2 mV.
h. Repeat parts c and d.

b. Set the generator to produce a 5-division display.
i. Set the A EXT COUPLING switch to DC.

c. Set the top of the display to the center horizontal grati
cule line using the Channel 2 POSITION control. j. Repeat parts c and d.

d. ADJUST—Ch 2 2-mV Peak Comp (C76) for 2% (0.1 
division) overshoot of the displayed signal.

k. Set the A EXT COUPLING switch to D C --10.

e. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE

1. Set the generator to produce a 5-V signal.

switch to CH 1. m. Repeat parts c and d.
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15. Check Position Range

a. Set:

VOLTS/DIV (both) 50 mV
Input Coupling (both) AC
A SOURCE INT

b. Move the cable from the EXT INPUT connector to the 
CH 2 OR Y input connector.

c. Set the generator to produce a 50-kHz, 6-division 
display.

d. Increase the generator output frequency until the dis
play amplitude decreases to 4.2 divisions.

e. CHECK—Generator output frequency is between 18 
MHz and 22 MHz.

c. Set the generator to produce a 0.5-V signal.

d. Adjust the CH 2 VOLTS/DIV Variable control to pro
duce a 4.4-division display. Set the CH 2 VOLTS/DIV switch 
to 10 mV.

e. CHECK—The bottom and top of the trace may be 
positioned above and below the center horizontal graticule 
line by rotating the Channel 2 POSITION control fully clock
wise and counterclockwise respectively.

f. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector. Set the VERTICAL MODE 
switch to CH 1.

g. Repeat parts d and e using the Channel 1 controls.

h. Disconnect the test equipment from the instrument.

NOTE

Install the instrument cabinet for the remaining vertical 
checks and allow a 20-minute warm-up period before 
continuing with the Adjustment Procedure. See the 
“Cabinet" removal and replacement instructions lo
cated in the “Maintenance’ section of the manual.

17. Check Bandwidth

a. Set:

BW LIMIT Off (button out)
VOLTS/DIV (both) 2 mV

b. Set the generator to produce a 50-kHz, 6-division 
display.

c. CHECK— Display amplitude is 4.2 divisions or greater 
as the generator output frequency is increased up to the 
value shown in Table 5-4 for the corresponding VOLTS/DIV 
switch setting.

Table 5-4 
Settings for Bandwidth Checks

VOLTS/DIV Generator
Switch Setting Output Frequency

2 mV 90 MHz

5 mV to 5 V 100 MHz

16. Check Bandwidth Limit Operation

a. Set:

Vertical POSITION (both) 
BW LIMIT
VOLTS/DIV Variable (both) 
Input Coupling (both)
A SEC/DIV

Midrange 
On (button in) 
CAL detent 
DC 
20 ns

d. Repeat parts b and c for all indicated CH 1 
VOLTS/DIV switch settings, up to the output-voltage upper 
limit of the sine-wave generator being used.

e. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector. Set the VERTICAL MODE 
switch to CH 2.

b. Connect the leveled sine-wave generator output via a 
50-0 cable and a 50-0 termination to the CH 1 OR X input 
connector.

f. Repeat parts b and c for all indicated CH 2 VOLTS/DIV 
switch settings, up to the output-voltage upper limit of the 
sine-wave generator being used.
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18. Check Channel Isolation

a. Set:

VOLTS/DIV (both) 1 V
Channel 1 Input Coupling GND 
A SEC/DIV 0.1 tis

b. Set the generator to produce a 50-MHz, 5-division 
display.

c. Set the VERTICAL MODE switch to CH 1.

d. CHECK— Display amplitude is 0.05 division or less.

e. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector.

f. Set:

VERTICAL MODE CH 2
Channel 1 Input Coupling DC
Channel 2 Input Coupling GND

g. CHECK— Display amplitude is 0.05 division or less.

h. Disconnect the test equipment from the instrument.

19. Check Common-Mode Rejection Ratio

a. Set:

VOLTS/DIV (both) 10 mV
INVERT On (button in)
Channel 2 Input Coupling DC 
A SEC/DIV 50 jus

b. Connect the leveled sine-wave generator output via a 
50-0 cable, a 50-0 termination, and a dual-input coupler to 
the CH 1 OR X and CH 2 OR Y input connectors.

c. Set the generator to produce a 50-MHz, 6-division 
display.

d. Vertically center the display using the Channel 2 POSI
TION control. Then set the VERTICAL MODE switch to CH 
1 and vertically center the display using the Channel 1 PO
SITION control.

e. Set the VERTICAL MODE switches to BOTH and 
ADD.

f. CHECK— Display amplitude is 0.6 division or less.

g. If the check in part f meets the requirement, skip to 
part p. If it does not, continue with part h.

h. Set the VERTICAL MODE switch to CH 1.

i. Set the generator to produce a 50-kHz, 6-division 
display.

j. Set the VERTICAL MODE switch to BOTH.

k. Adjust the CH 1 or CH 2 VOLTS/DIV Variable control 
for minimum display amplitude.

I. Set the VERTICAL MODE switch to CH 1.

m. Set the generator to produce a 50-MHz, 6-division 
display.

n. Set the VERTICAL MODE switch to BOTH.

o. CHECK— Display amplitude is 0.6 division or less.

p. Disconnect the test equipment from the instrument.

20. Check External Z-Axis Operation

a. Set:

VERTICAL MODE CH 1
CH 1 VOLTS/DIV 1 V
VOLTS/DIV Variable (both) CAL detent 
INVERT Off (button out)
A SEC/DIV 20 ms

b. Connect the leveled sine-wave generator output via a 
50-0 cable and a T-connector to the CH 1 OR X input con
nector. Then connect a 50-0 cable and a 50-0 termination 
from the T-connector to the EXT Z-AXIS INPUT connector 
on the rear panel.
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c. Set the generator to produce a 5-V, 50-kHz signal. 22. Check Input Gate Current

a. Set:

d. CHECK— For noticeable intensity modulation. The 
positive part of the sine wave should be of lower intensity 
than the negative part.

VOLTS/DIV (both) 2 mV 
Input Coupling (both) GND

e. Disconnect the test equipment from the instrument.
b. Position the trace on the center horizontal graticule 

line using the Channel 1 POSITION control.

21. Check Probe Adjust Operation

a. Set:

c. CHECK— For 0.1 division or less trace shift while alter
nating the Channel 1 Input Coupling switch between the AC 
and GND positions.

CH 1 VOLTS/DIV 10 mV 
A SEC/DIV 0.5 ms d. Set the VERTICAL MODE switch to CH 2.

b. Connect the 10X probe to the CH 1 OR X input con
nector and insert the probe tip into the PROBE ADJUST

e. Repeat parts b and c using the Channel 2 controls.

jack on the instrument front panel. If necessary, adjust the 
probe compensation for a flat-topped square-wave display. NOTE

c. CHECK— Display amplitude is 4.75 to 5.25 divisions.

d. Disconnect the probe from the instrument.

To continue with the Adjustment Procedure, remove 
the instrument cabinet and allow a 30-minute time pe
riod to elapse before continuing with the Adjustment 
Procedure. See the “Cabinet’ removal instructions lo
cated in the ‘Maintenance’ section of the manual.
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HORIZONTAL

Equipment Required (see Table 4-1):

Calibration Generator (Item 1) 50-52 BNC Termination (Item 9)

Leveled Sine-Wave Generator (Item 2) Test Oscilloscope (Item 23)

Time-Mark Generator (Item 3) Screwdriver (Item 25)

50-52 Cable (Item 8) Low-Capacitance Alignment Tool (Item 26)

See a d j u s t m e n t  l o c a t i o n s  1 and a d j u s t m e n t  l o c a t i o n s  2 at the back of the manual for

test point and adjustment locations.

INITIAL CONTROL SETTINGS
Vertical

POSITION (both) Midrange
VERTICAL MODE CH 1
BW LIMIT Off (button out)
CH 1 VOLTS/DIV 0.5 V
CH 1 VOLTS/DIV Variable CAL detent
Channel 1 Input Coupling DC

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A and B SEC/DIV 0.1 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)
B DELAY TIME POSITION Fully counterclockwise

B TRIGGER

SLOPE OUT
LEVEL Fully clockwise

A TRIGGER

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT
LEVEL Midrange
A&B INT VERT MODE
A SOURCE INT

PROCEDURE STEPS
1. Adjust Horizontal Amplifier Gain (R740 and 
R730)

a. Connect 0.1-ms time markers from the time-mark gen
erator via a 50-52 cable and a 50-52 termination to the CH 1 
OR X input connector.

b. Align the first time marker with the first (extreme left) 
vertical graticule line using the Horizontal POSITION 
control.

c. ADJUST—A Sweep Gain (R740) for 1 time marker per 
division over the center 8 divisions.

NOTE

When making timing measurements, use as a refer
ence the tips of the time markers positioned at the 
center horizontal graticule line.

d. Set the HORIZONTAL MODE switch to B.

e. ADJUST— B Sweep Gain (R730) for 1 time marker per 
division.

2. Adjust X10 Horizontal Amplifier Gain (R754)

a. Set:

HORIZONTAL MODE A
X I0 Magnifier On (knob out)

b. Select 10-^s time markers from the time-mark 
generator.

c. Align the nearest time marker to the first vertical grati
cule line with the first graticule line.

d. ADJUST—X I0 Gain (R754) for 1 time marker per
division.
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3. Adjust Magnifier Registration (R749)

a. Set the A SEC/DIV switch to 0.2 ms.

b. Select 1-ms time markers from the time-mark 
generator.

c. Position the middle time marker to the center vertical 
graticule line using the Horizontal POSITION control.

d. Set the X I0 Magnifier to Off (knob in).

e. ADJUST—Mag Regis (R749) to position the middle 
time marker to the center vertical graticule line.

f. Set the X I0 Magnifier to On (knob out) and CHECK for 
no horizontal shift in the time marker.

g. Repeat parts c through f until no further improvement 
is noted.

d. CHECK—The 11th time marker can be positioned to 
the left of the center vertical graticule line by rotating the 
Horizontal POSITION control fully counterclockwise.

e. Select 50-ms time markers from the time-mark 
generator.

f. Align the 3rd time marker with the center vertical grati
cule line using the Horizontal POSITION control.

g. Set the X I0 Magnifier to On (knob out).

h. CHECK— Magnified time marker can be positioned to 
the left of the center vertical graticule line by rotating the 
Horizontal POSITION control fully counterclockwise.

i. CHECK— Start of the sweep can be positioned to the 
right of the center vertical graticule line by rotating the Hori
zontal POSITION control fully clockwise.

4. Check Sweep Length

a. Set:

6. Check Variable Range

a. Set:

Channel 1 Input Coupling GND
X I0 Magnifier Off (knob in)

b. Position the start of the sweep at the first vertical grat
icule line using the Horizontal POSITION control.

c. CHECK— End of the sweep is to the right of the 11th 
vertical graticule line.

Horizontal POSITION 
A SEC/DIV 
SEC/DIV Variable 
X I0 Magnifier

Midrange
0.2 ms
Fully counterclockwise 
Off (knob in)

b. Select 0.5-ms time markers from the time-mark 
generator.

c. CHECK—Time markers are 1 division or less apart.

5. Check Position Range

a. Set:

Channel 1 Input Coupling DC 
A SEC/DIV 10 ms

b. Select 10-ms time markers from the time-mark 
generator.

c. CHECK— Start of the sweep can be positioned to the 
right of the center vertical graticule line by rotating the Hori
zontal POSITION control fully clockwise.

7. Adjust High-Speed Timing (C703 and C713)

a. Set:

A SEC/DIV 0.1 ms
SEC/DIV Variable CAL detent

b. Select 0.1-ms time markers from the time-mark 
generator.

c. ADJUST—A High Speed Timing (C703) for 1 time 
marker per division over the center 8 divisions.
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d. Set:

HORIZONTAL MODE B
A SEC/DIV 0.2 ms
B SEC/DIV 0.1 ms

e. ADJUST— B High Speed Tinning (C713) for 1 time 
marker per division over the center 8 divisions.

8. Adjust 5-ns Timing and Linearity (C775 and 
C785)

a. Set:

CH 1 VOLTS/DIV 
Horizontal POSITION 
HORIZONTAL MODE 
A SEC/DIV 
X I0 Magnifier

0.2 V
Midrange
A
0.05 ms 
On (knob out)

d. Use the Horizontal POSITION control to align the sec
ond time marker with the second vertical graticule line.

e. CHECK—Timing accuracy is within 2% (0.16 division 
at the 10th vertical graticule line), and linearity is within 5% 
(0.1 division over any 2 of the center 8 divisions).

NOTE

For checking the timing accuracy of the A SEC/DIV 
switch settings from 50 ms to 0.5 s, watch the time 
marker tips only at the 2nd and 10th vertical graticule 
lines while adjusting the Horizontal POSITION control.

f. Repeat parts c through e for the remaining A SEC/DIV 
and time-mark generator setting combinations shown in Ta
ble 5-5 under the “Normal” column.

b. Select 10-ns time markers from the time-mark 
generator.

c. Align the time markers with the vertical graticule lines 
using the Horizontal POSITION control.

d. ADJUST—5-ns Timing (C775 and C785 alternately) 
for one time marker every 2 divisions over the center 8 divi
sions of the magnified sweep.

e. CHECK—Time markers between the 2nd and 4th ver
tical graticule lines should be aligned within 0.05 division. If 
not, a slight compromise between timing and linearity 
should be made by readjusting the 5-ns Timing capacitors 
(C775 and C785).

9. Check Timing Accuracy and Linearity

a. Set:

CH 1 VOLTS/DIV 0.5 V
X I0 Magnifier Off (knob in)
A TRIGGER Mode NORM

b. Select 50-ns time markers from the time-marker 
generator.

c. Adjust the A TRIGGER LEVEL control for a stable, 
triggered display.

Table 5-5
Settings for Timing Accuracy Checks

SEC/DIV Time-Mark Generator Setting
Switch Setting Normal X I0 Magnified

0.05 m s 50 ns 10 ns
0.1 ms 0.1 ms 10 ns
0.2 ms 0.2 ms 20 ns
0.5 ms 0.5 fis 50 ns

1 MS 1 m s 0.1 MS
2 MS 2 MS 0.2 ns
5 MS 5 MS 0.5 m s

10 MS 10 MS 1 m s

20 MS 20 ms 2 MS
50 mS 50 m s 5 m s

0.1 ms 0.1 ms 10 MS
0.2 ms 0.2 ms 20 ms

0.5 ms 0.5 ms 50 m s

1 ms 1 ms 0.1 ms
2 ms 2 ms 0.2 ms
5 ms 5 ms 0.5 ms

10 ms 10 ms 1 ms
20 ms 20 ms 2 ms
50 ms 50 ms 5 ms

A Sweep Only

0.1 s 0.1 s 10 ms
0.2 s 0.2 s 20 ms
0.5 s 0.5 s 50 ms
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g. Set:

A SEC/DIV 0.05 ms
X I0 Magnifier On (knob out)

h. Select 10-ns time markers from the time-mark 
generator.

i. Use the Horizontal POSITION control to align the first 
time marker that is 25 ns beyond the start of the sweep with 
the second vertical graticule line.

j. CHECK—Timing accuracy is within 3% (0.24 division 
at the 10th vertical graticule line), and linearity is within 5% 
(0.1 division over any two of the center 8 divisions). Exclude 
any portion of the sweep past the 100th magnified division.

k. Repeat parts i and j for the remaining A SEC/DIV and 
time-mark generator setting combinations shown in Table 
5-5 under the “X I0 Magnified” column.

11. Check Sweep Separation

a. Set:

HORIZONTAL MODE ALT
A and B SEC/DIV 0.5 ms

b. Use the Channel 1 POSITION control to set the A 
Sweep at the center horizontal graticule line.

c. CHECK—The B Sweep can be positioned more than 
3.5 divisions above and below the A Sweep when the A/B 
SWP SEP control is rotated fully clockwise and counter
clockwise respectively.

12. Adjust X Gain (R760)

a. Set:

CH 1 VOLTS/DIV 10 mV
A SEC/DIV X-Y

I. Set:

HORIZONTAL MODE B
A SEC/DIV 0.1 ms
B SEC/DIV 0.05 ms
X I0 Magnifier Off (knob in)

m. Repeat parts b through k for the B Sweep. Keep the 
A SEC/DIV switch one setting slower than the B SEC/DIV 
switch.

b. Connect the standard-amplitude generator output via 
a 50-8 cable to the CH 1 OR X input connector.

c. Set the generator to produce a 50-mV signal. Vertically 
center the trace using the Channel 2 POSITION control.

d. ADJUST—X Gain (R760) for exactly 5 divisions of hor
izontal deflection.

10. Check Delay Jitter

a. Set:

A SEC/DIV 
B SEC/DIV
B DELAY TIME POSITION 
A TRIGGER Mode

0.5 ms 
0.5 ms
Fully clockwise 
P-P AUTO

e. Disconnect the test equipment from the instrument.

13. Check X Bandwidth

a. Connect the leveled sine-wave generator output via a 
50-8 cable and a 50-8 termination to the CH 1 OR X input 
connector.

b. Select 50-ms time markers from the time-mark 
generator.

c. Rotate the B DELAY TIME POSITION dial counter
clockwise to position time markers consecutively within the 
graticule area and CHECK that the jitter on the leading edge 
does not exceed 1 division. Disregard slow drift.

d. Disconnect the test equipment from the instrument.

b. Set the generator to produce a 5-division horizontal 
display at an output frequency of 50 kHz.

c. Increase the generator output frequency to 3 MHz.

d. CHECK— Display is at least 3.5 horizontal divisions.

e. Disconnect the test equipment from the instrument.
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14. Check A-Sweep Holdoff

a. Set:

c. CHECK—The A-Sweep holdoff is greater then 3 ms 
but less than 7 ms.

HORIZONTAL MODE A 
A SEC/DIV 1 ms 
VAR HOLDOFF NORM

d. Rotate the VAR HOLDOFF control to the maximum
clockwise position (MAX).

e. CHECK—The A-Sweep holdoff has increased by a 
factor of 10 or more.

b. Connect the test oscilloscope and its 10X probe tip to 
the front end of R707 (toward the front panel) which is lo
cated on the Timing circuit board. f. Disconnect the test oscilloscope 10X probe from R707.
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TRIGGER

Equipment Required (see Table 4-1):

Leveled Sine-Wave Generator (Item 2) Digital Voltmeter (Item 22)

50-fi BNC Cable (Item 8) Screwdriver (Item 25)

50-Si BNC Termination (Item 9)

See ADJUSTMENT LOCATIONS 1 and  ADJUSTMENT LOCATIONS 3 a t the back o f the manual for

test po in t and adjustment locations.

INITIAL CONTROL SETTINGS PROCEDURE STEPS

Vertical (Both Channels) 1. Adjust Internal and External Trigger Offset (R309

POSITION Midrange and R387)
VERTICAL MODE BOTH-ALT a. Set the Channel 1 trace and the Channel 2 trace to the
BW LIMIT Off (button out) center horizontal graticule line using the Channel 1 and
VOLTS/DIV (both) 0.5 V Channel 2 POSITION controls.
VOLTS/DIV Variable CAL detent
INVERT Off (button out)
Input Coupling (both) GND b. Connect the digital voltmeter low lead to chassis 

ground and the high (volts) lead to TP460 (Alt Sweep Logic 
circuit board connector to the Main circuit board).

Horizontal
POSITION Midrange c. CHECK—The offset voltage reading is less than 80
HORIZONTAL MODE A mV. Note the reading for use in part e.
A and B SEC/DIV 1 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in) d. Set the A&B INT switch to CH 1.
B DELAY TIME POSITION Fully counterclockwise

e. ADJUST—Trigger Offset (R309) so that the voltage 
reading is the same as that obtained in part c.

B TRIGGER

SLOPE OUT f. Set the A&B INT switch to CH 2.
LEVEL 

A TRIGGER

Midrange

g. Repeat parts c through f until there is 1 mV or less 
difference in the voltmeter readings between the CH 1 and 
CH 2 positions of the A&B INT switch.

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT h. Set the A SOURCE switch to EXT.
LEVEL Midrange
A&B INT CH 2
A SOURCE INT i. ADJUST— Ext Trig Offset (R387) for the same voltage
A EXT COUPLING DC reading as in part g.
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2. Adjust Trigger Sensitivity (R479 and R627)

a. Set:

VERTICAL MODE CH 1
CH 1 VOLTS/DIV 0.1 V
Input Coupling (both) AC
ASEC/DIV 10 ms
A SOURCE INT

b. Connect the leveled sine-wave generator output via a 
50-fl cable and a 50-fl termination to the CH 1 OR X input 
connector.

c. Set the generator to produce a 50-kHz, 2.6-division 
display.

d. Set the CH 1 VOLTS/DIV switch to 1 V.

e. ADJUST—A Trigger Sensitivity (R479) while rotating 
the A TRIGGER LEVEL control slowly so that the A Trigger 
is just able to be maintained.

f. Adjust the A TRIGGER LEVEL control for a stable 
display.

g. Set the HORIZONTAL MODE switch to B.

h. ADJUST— B Trigger Sensitivity (R627) while rotating 
the B TRIGGER LEVEL control slowly so that the B Trigger 
is just able to be maintained.

3. Adjust Slope Balance (R471)

a. Set:

CH 1 VOLTS/DIV 50 mV
HORIZONTAL MODE A

b. Set the generator to produce a 4-division display.

c. ADJUST— Slope Bal (R471) for a downward vertical 
shift of 0.22 division at the start of the sweep when chang
ing the A TRIGGER SLOPE switch between the OUT and IN 
positions.

4. Adjust P-P Auto Trigger Centering (R434 and 
R435)

a. Set:

A TRIGGER SLOPE OUT
A TRIGGER LEVEL Fully clockwise

b. Set the generator to produce a 50-kHz, 5-division 
display.

c. Set the CH 1 VOLTS/DIV switch to 0.5 V.

d. ADJUST—(+ ) Auto (R434) so that the vertical display 
just solidly triggers on the positive peak of the signal.

e. Set:

A TRIGGER SLOPE IN
A TRIGGER LEVEL Fully counterclockwise

f. ADJUST—(—) Auto (R435) so that the display just sol
idly triggers on the negative peak of the signal.

5. Check Internal Triggering

a. Set:

VOLTS/DIV (both) 50 mV
A SEC/DIV 0.1 ms

b. Select the FREQ function.

c. Connect the leveled sine-wave generator output via a 
50-fi cable and a 50-Q termination to the CH 1 OR X input 
connector.

d. Set the generator to produce a 10-MHz, 3.5-division 
display.

e. Set the CH 1 VOLTS/DIV switch to 0.5 V.

f. CHECK— Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control for each switch combination 
given in Table 5-6.
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Table 5-6 
Switch Combinations 

for A Triggering Checks

A TRIGGER Mode A TRIGGER SLOPE

NORM OUT

NORM IN

P-P AUTO IN

P-P AUTO OUT

g. Set the HORIZONTAL MODE switch to B.

h. CHECK— Stable display can be obtained by adjusting 
the B TRIGGER LEVEL control in a position other than the 
B RUNS AFTER DLY position for both the OUT and IN 
positions of the B TRIGGER SLOPE switch.

i. Increase the generator output voltage to produce a 0.5- 
division display.

j. CHECK—The readout is stable and accurately displays 
the input signal frequency.

k. Set the HORIZONTAL MODE switch to A.

l. CHECK—The readout is stable and accurately displays 
the input signal frequency.

m. Set:

VERTICAL MODE CH 2
A&B INT CH 2

n. Move the cable from the CH 1 OR X input connector to 
the CH 2 OR Y input connector.

o. Repeat parts d through I for Channel 2.

p. Set the X I0 Magnifier to On (knob out).

q. Set the generator to produce a 60-MHz, 1.2-division 
display.

r. Repeat parts f through h.

s. Increase the generator output to produce a 1.5-divi
sion display.

t. Repeat parts j through I.

u. Set:

VERTICAL MODE CH 1
A&B INT VERT MODE

v. Move the cable from the CH 2 OR Y input connector to 
the CH 1 OR X input connector.

w. Repeat parts q through t for Channel 1.

x. Set the A SEC/DIV switch to 0.05 jis.

y. Set the generator to produce a 100-MHz, 1.5-division 
display.

z. Repeat parts f through h.

aa. Increase the generator output to produce a 2.0-divi
sion display.

ab. Repeat parts j through I.

ac. Move the cable from the CH 1 OR X input connector 
to the CH 2 OR Y input connector. Set the VERTICAL 
MODE switch to CH 2.

ad. Repeat parts y through ab for Channel 2.

ae. Disconnect the test equipment from the instrument.

6. Check External Triggering

a. Set:

VERTICAL MODE CH 1
X I0 Magnifier Off (knob in)
A SOURCE EXT

b. Connect a 40-mV, 10-MHz leveled sine-wave signal 
via a 50-fi cable and a 50-JJ termination to the EXT INPUT 
connector.
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c. Push in and hold the TRIG VIEW button.

d. CHECK— Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control for each switch combination 
given in Table 5-6. Then release the TRIG VIEW button.

e. Increase the generator output voltage to 50 mV.

f. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

g. Set the generator output voltage to 150 mV and the 
frequency to 60 MHz. Set the X I0 Magnifier to On (knob 
out).

h. Repeat parts c and d.

i. Increase the generator output voltage to 160 mV.

j. CHECK—The readout is stable and accurately displays 
the input signal frequency.

k. Set the generator output voltage to 250 mV and the 
frequency to 100 MHz.

I. Repeat parts c and d.

m. Increase the generator output voltage to 300 mV.

c. Set the generator to produce a 50-kHz, 6.4-division 
display.

d. CHECK— Display is triggered along the entire positive 
slope of the waveform as the A TRIGGER LEVEL control is 
rotated.

e. CHECK— Display is not triggered (no trace) at either 
extreme of rotation.

f. Set the A TRIGGER SLOPE button to IN.

g. CHECK— Display is triggered along the entire negative 
slope of the waveform as the A TRIGGER LEVEL control is 
rotated.

h. CHECK— Display is not triggered (no trace) at either 
extreme of rotation.

8. Check Single Sweep Operation

a. Set the A SOURCE switch to INT.

b. Adjust the A TRIGGER LEVEL control to obtain a sta
ble display.

c. Set the Channel 1 Input Coupling switch to GND.

d. Press in the SGL SWP button. The READY LED 
should illuminate and remain on.

n. CHECK—The readout is stable and accurately dis
plays the input signal frequency.

o. Disconnect the test equipment from the instrument.

7. Check External Trigger Ranges

a. Set:

A SEC/DIV 
X I0 Magnifier 
A TRIGGER SLOPE 
A TRIGGER Mode

20 f is
Off (knob in)
OUT
NORM

b. Connect the leveled sine-wave generator output via a 
^0-0 cable, a 50-0 termination, and a dual-input coupler to 

♦he CH 1 OR X and EXT INPUT connectors.

e. Set the Channel 1 Input Coupling switch to DC.

f. CHECK— READY LED goes out and a single sweep 
occurs.

NOTE

The A INTENSITY control may require adjustment to 
observe the single-sweep trace.

g. Press in the SGL SWP button several times.

h. CHECK—Single-sweep trace occurs, and the READY 
LED illuminates briefly every time the SGL SWP button is 
pressed in and released.

i. Disconnect the test equipment from the instrument.

5-23



Adjustment Procedure—2236 Service

CTM

Equipment Required (see Table 4-1):

Pulse Generator (Item 4) Resistor (Item 17)

Dc and Ohms Calibrator (Item 5) Resistor (Item 18)

Ac Calibration System (Item 6) Resistor (Item 19)

WWV Receiver (Item 7) Two Adapters (Item 20)

50-0 BNC Cable (Item 8) Normalizer (Item 21)

50-0 Termination (Item 9) Screwdriver (Item 25)

Adapter (Item 13) Low-Capacitance Alignment Tool (Item 26)

Patch Cord (Item 14) DMM Test Leads (provided with instrument)

Adapter (Item 15) 10X Probe (provided with instrument)

Adapter (Item 16)

See ADJUSTMENT LOCATIONS 1, ADJUSTMENT LOCATIONS 3. and

a d ju s t m e n t  l o c a t i o n s  4 at the back of the manual for test point and adjustment locations.

INITIAL CONTROL SETTINGS PROCEDURE STEPS
Vertical

CH 1 POSITION Midrange
VERTICAL MODE CH 1
CH 1 VOLTS/DIV 0.5 V
CH 1 VOLTS/DIV Variable CAL detent
Channel 1 Input Coupling DCV

Horizontal

POSITION Midrange
HORIZONTAL MODE A
A SEC/DIV 0.5 ms
B SEC/DIV 0.05 ms
SEC/DIV Variable CAL detent
X I0 Magnifier Off (knob in)
B DELAY TIME POSITION Fully counterclockwise

B TRIGGER

SLOPE OUT
LEVEL Midrange

A TRIGGER

VAR HOLDOFF NORM
Mode P-P AUTO
SLOPE OUT
LEVEL Midrange
A&B INT VERT MODE
A SOURCE INT

1. Adjust Oscillator Frequency (C l311 or TCXO 
Adjustment)

a. Select the PER function.

b. Connect the WWV 1-MHz source via a 50-0 cable to 
the CH 1 OR X & DMM input connector.

c. If the instrument has the TCXO option, skip to part h.

d. ADJUST—Osc Cal (C1311) for a reading of 1.00000 
ms using the low-capacitance adjustment tool.

e. Select the FREQ function.

f. ADJUST—Osc Cal (Cl 311) for a reading between 
999.9991 kHz and 999.9999 kHz.

g. Skip to Step 2 of this procedure.

h. ADJUST—Tcxo Cal located on U1304 for a reading of
1.00000 ms using the low-capacitance alignment tool.
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i. Select the FREQ function.

j. ADJUST—Tcxo Cal for a reading of 999.9999 kHz. 
Then slowly change the adjustment setting until the display 
changes to 1.000000 MHz.

b. Set:

HORIZONTAL MODE 
A and B SEC/DIV 
A TRIGGER Mode 
A TRIGGER LEVEL 
B TRIGGER LEVEL

ALT 
0.1 ms 
P-P AUTO 
Midrange
B RUNS AFTER DLY

2. Check Period

a. Set the HORIZONTAL MODE switch to ALT and se
lect the PER function.

b. Set the B TRIGGER LEVEL control to the center of its 
stable trigger range.

c. CHECK— Reading is between .99800 iis and 1.00200

d. Disconnect the test equipment from the instrument.

3. Check Width

a. Set:

HORIZONTAL MODE A
A TRIGGER Mode NORM

b. Select the WIDTH function.

c. Connect the pulse generator via a 50-12 cable and a 
50-Si termination to the CH 1 OR X & DMM input connector.

d. Set the generator to produce a frequency of 10 MHz 
with a 50-ns wide pulse. Set the generator output to pro
duce a 4-division display.

e. Set first the A TRIGGER LEVEL control and then the 
B TRIGGER LEVEL control to the center of their respective 
stable-trigger ranges.

f. CHECK— Reading is between 37.50 ns and 62.50 ns.

g. Disconnect the test equipment from the instrument.

4. Adjust Delay Time (R646 and R652)

a. Select the DLY TIME function.

c. Set the B DELAY TIME POSITION control fully 
counterclockwise.

d. ADJUST— Delay Start (R646) for a reading of 40 *ts.

e. Rotate the B DELAY TIME POSITION control fully 
clockwise.

f. ADJUST—Delay End (R652) for a reading between 
1.00 ms and 1.04 ms.

g. Repeat parts c through f until no further improvement 
is noted.

h. Set:

Channel 1 Input Coupling GND
A and B SEC/DIV 0.2 ms
B DELAY TIME POSITION Fully counterclockwise

i. Align the start of the A Sweep with the 1st vertical 
graticule line using the Horizontal POSITION control.

j. CHECK— Intensified portion of the trace starts within 
0.5 division of the start of the sweep.

k. Rotate the B DELAY TIME POSITION control fully 
clockwise.

I. CHECK— Intensified portion of the trace is past the 
11th vertical graticule line.

m. Set the A and B SEC/DIV switches to 0.5 ns.

n. Align the start of the A Sweep with the 1st vertical 
graticule line using the Horizontal POSITION control.

o. CHECK— Intensified portion of the trace is past the 
11th vertical graticule line.
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p. Rotate the B DELAY TIME POSITION control fully 
counterclockwise.

q. CHECK— Intensified portion of the trace starts within 
1.1 divisions of the start of the sweep.

r. Connect the WWV 1-MHz source via a 50-Q cable to 
the CH 1 OR X & DMM input connector.

s. Set:

Channel 1 Input Coupling DC 
B SEC/DIV 0.05 ms
A TRIGGER Mode NORM

t. Set the A TRIGGER LEVEL control to the center of its 
stable-trigger range.

u. Set the B TRIGGER LEVEL control so that the B 
Sweep is triggered on the leading edge of the second dis
played cycle and is at the center of its stable-trigger range.

v. CHECK— Reading is between .98000 ms and 
1.02000 ms.

5. Check Delta Time

a. Set the B TRIGGER LEVEL control to B RUNS 
AFTER DLY.

b. Select the ATIME function.

c. Set the B DELAY TIME POSITION control so that the 
leading edge of the second displayed cycle is intensified.

d. Set the ATIME POSITION control so that the leading 
edge of the third displayed cycle is intensified and the two B 
displays are coincident.

e. CHECK— Reading is between .99990 ms and 
1.00010 ms.

f. Set the B TRIGGER LEVEL control to the center of its 
stable trigger range.

g. CHECK— Reading is between .99949 ms and 
1.00051 ms.

h. Disconnect the test equipment from the instrument.

6. Adjust Dc Volts Zero (R1817 and R1819)

a. Select the DCV function.

b. Preset the Input Bias potentiometer (R1819) fully 
counterclockwise.

c. Connect one DMM test lead to the — MULTIMETER 
INPUTS connector and short the tip to the +  input.

d. ADJUST— Input Offset (R1817) for a reading of 
.0000 V.

e. Disconnect the DMM test lead from the instrument.

f. ADJUST— Input Bias (R1819) for a reading of .0000 V.

g. Repeat parts c through f until no further improvement 
is noted.

h. Disconnect the DMM test lead from the instrument.

7. Adjust Dc Volts Accuracy (R1919)

a. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a 50-12 cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

b. Set the calibrator to produce a 400-mV output.

c. ADJUST— Dc Volts Cal (R1919) for a reading of 
.4000 V.

d. Reverse the connector input at the MULTIMETER 
INPUTS connector.

e. CHECK—The reading is between -.3999 and 
-.4001.

f. CHECK—The other DMM dc voltage ranges using the 
input levels shown in Table 5-7.

g. Disconnect the test equipment from the instrument.
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Table 5-7 
Dc Voltage Readout Check

Calibrator Dc Display Readout
Voltage (V) Limits (V)

4 3.997 to 4.003

- 4 -3.997 to -4 .003

40 39.97 to 40.03

-4 0 -39.97 to -40.03

400 399.7 to 400.3

-4 0 0 -399.7  to -400.3

8. Adjust Ac Volts Zero (R1908)

a. Select the AC RMSV function.

b. Preset potentiometer Ac Zero (R1908) fully clockwise.

c. Connect one DMM test lead to the -  MULTIMETER 
INPUTS connector and short the tip to the +  input.

d. ADJUST—Ac Zero (R1908) slowly counterclockwise 
until the last digit just flips to a zero and does not bobble 
back to a 1.

e. Disconnect the DMM test lead from the instrument.

9. Adjust Ac Volts Accuracy (R1904, R1967, R1966, 
and R1965)

a. Connect the ac volts calibrator via a female-to-dual 
banana adapter, a 50-0 cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

b. Set the calibrator to produce a 1-kHz, 400-mV output.

c. ADJUST—Ac Cal (R1904) for a reading of .4000 V.

d. Change the calibrator output voltage to 4 V.

e. ADJUST—5 V Comp (R1967) for a reading of 3.997 V.
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g. ADJUST—50 V Comp (R1966) for a reading of 
39.97 V.

h. Change the calibrator output voltage to 300 V.

i. ADJUST—350 V Comp (R1965) for a reading of 
299.8 V.

j. CHECK— Reading is within the limits shown in Table 5- 
8 for each calibrator output voltage from 20 Hz to 20 kHz.

Table 5-8 
Ac Voltage Readout Checks

Calibrator Ac Display Readout
Voltage (V) Limits (V)

0.4 .3980 to .4020

4 3.980 to 4.020

40 39.80 to 40.20

300 298.4 to 301.6

k. Disconnect the test equipment from the instrument.

10. Adjust Channel 1 Dc Volts (R1802 and R1922)

a. Select the CH 1 V function.

b. Set:

CH 1 VOLTS/DIV 50 mV
Channel 1 Input Coupling GND

c. ADJUST—Ch 1 Volts Offset (R1802) for a reading of 
.0000 V.

d. Set the Channel 1 Input Coupling switch to DC.

e. CHECK— Reading is between —.0004 V and .0004 V.

f. While holding in the P-P Auto button, push the SGL 
SWP button once to enter the auto-reference mode.

g. Connect the dc volts calibrator via a female-to-dual 
banana adapter and a 50-0 cable to the CH 1 OR X & DMM 
input connector.
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h. Set the calibrator to produce a 400-mV output.

i. ADJUST—Ch 1 Volts Cal (R1922) for a reading of 
.4000 V.

j. Set the CH 1 VOLTS/DIV switch to 0.5 V.

k. Change the calibrator output voltage to 4 V.

I. CHECK— Reading is between 3.996 V and 4.004 V.

m. Set the CH 1 VOLTS/DIV switch to 5 V.

n. Change the calibrator output voltage to 40 V.

o. CHECK— Reading is between 39.96 V and 40.04 V.

p. Disconnect the test equipment from the instrument.

q. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a probe tip-to-bnc adapter, and the 10X 
probe to the CH 1 OR X & DM M input connector.

r. CHECK— Reading is within the limits shown in Table 5- 
9 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination.

Table 5-9 
Dc Probe Readout Checks

CH 1 
VOLTS/DIV 

Switch 
Switch

Calibrator Dc 
Voltage (V)

Display Readout 
Limits (V)

50 mV 4 3.986 to 4.014

0.5 V 40 39.86 to 40.14

5 V 400 398.6 to 401.4

s. Hit the SGL SWP button once to get out of the auto
reference mode.

t. Disconnect the test equipment from the instrument.

11. Adjust Channel 1 Ac Volts

a. Set:

CH 1 VOLTS/DIV 50 mV
Channel 1 Input Coupling AC RMSV
A TRIGGER Mode P-P AUTO

b. Connect the ac volts calibrator via a female-to-dual 
banana adapter and a 50-12 cable to the CH 1 OR X & DMM 
input connector.

c. Set the calibrator to produce a 20-kHz, 400-mV 
output.

d. CHECK— Reading is between .3990 V and .4010 V. If 
the reading is within this range, skip to part f.

e. ADJUST—Ch 1 MF/LF Comp (C3) for a reading of 
.4000 V.

f. Set the CH 1 VOLTS/DIV switch to 0.5 V.

g. Change the calibrator output voltage to 4 V.

h. CHECK— Reading is between 3.990 V and 4.010 V. If 
the reading is within this range, skip to part j.

i. ADJUST—Ch 1 10X LF Comp (Cl 2) for a reading of 
4.000 V.

j. Set the CH 1 VOLTS/DIV switch to 5 V.

k. Change the calibrator output voltage to 40 V.

I. CHECK— Reading is between 39.90 V and 40.10 V.

m. Disconnect the test equipment from the instrument.

n. Connect the ac volts calibrator via a female-to-dual 
banana adapter, a probe-tip-to-bnc adapter, and a 10X 
probe to the CH 1 OR X & DMM input.

o. Set the CH 1 VOLTS/DIV switch to 50 mV.

p. Change the calibrator output voltage to 4 V.
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q. ADJUST—The probe compensation (see the” Operat
ing Instructions” section of this manual) for a reading of 
4.000 V.

r. CHECK— Reading is within the limits shown in Table 
5-10 for each CH 1 VOLTS/DIV switch setting and calibrator 
voltage combination at 20 kHz.

Table 5-10 
Ac Probe Readout Checks

CH 1
VOLTS/DIV Calibrator Ac Display Readout

Switch
Setting

Voltage (V) Limits (V)

0.5 V 40 39.76 to 40.24

5 V 300 298.2 to 301.8

s. Disconnect the test equipment from the instrument.

12. Adjust Beeper Volume (R1832)

a. Select the Continuity function by pushing in the AC 
RMSV and TEMP buttons simultaneously.

b. Connect one DMM test lead to the instrument and 
short the tip to the other DMM input.

c. ADJUST—Volume (R1832) fully clockwise for full 
volume.

d. Disconnect the test lead from the instrument.

13. Check Ohms

a. Select the (2 function.

b. Connect one DMM test lead to the instrument and 
short the tip to the other DMM input.

c. CHECK— Reading is less than .20 0.

e. Connect the ohms calibrator via a female-to-dual ba
nana adapter, a 50-fl cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

NOTE

The connection resistance must be less than 200 mQ. 
Compensate for any measurement error in the 10- 
and 100-0 checks by noting the reading obtained 
when the calibrator output is shorted and adjust the 
readings accordingly. Alternately, use the 4-wire sens
ing capability of the calibrator to eliminate measure
ment error.

f. CHECK— Reading is within the limits shown in Table 
5-11 for each calibrator output resistance.

Table 5-11 
Resistance Readout Checks

Calibrator 
Resistance (Q)

Display Readout 
Limits (Q)

10 9.77 to 10.23

100 99.6 to 100.4

1 k .996 k to 1.004 k

10 k 9.96 k to 10.04 k

100 k 99.6 k to 100.4 k

1 M .996 M to 1.004 M

10 M 9.96 M to 10.04 M

g. Disconnect the test equipment from the instrument.

NOTE

The next two checks use two high-resistance preci
sion resistors. To preserve the accuracy of these re
sistors, store them in a dean, dry environment and do 
not allow finger contact or other forms of contamina
tion on the resistor body. If contamination is sus
pected, wash the resistor body with isopropyl alcohol 
and air dry. If exposed to excessive humidity, bake 
the resistors at 200° F for 4 hours.

h. Connect the DMM test leads to the instrument; then 
connect the 150 MS2 precision resistor to the test leads.

d. Disconnect the DMM test lead from the instrument. i. CHECK— Reading is between 148.4 MQ and 151.6 MIL
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j. Disconnect the 150 MO resistor and connect the 1.5 GO 
precision resistor to the test leads.

k. CHECK— Reading is between 1.34 GO and 1.66 GO.

I. Disconnect the test equipment from the instrument.

14. Check Diode Forward Drop

a. Select UPPER FUNCTIONS and push in the FREQ, 
PER, and WIDTH buttons simultaneously to enter the self
test mode.

b. Push and release the SGL SWP button until S6 is 
displayed.

c. Select the DCV function.

d. Set the Channel 1 Input Coupling switch to GND.

e. Connect the dc volts calibrator via a female-to-dual 
banana adapter, a 50-0 cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

f. Set the calibrator to produce a 2.5-V output.

g. CHECK— Reading is Fd 2.474 V to 2.526 V.

h. Disconnect the test equipment from the instrument.

15. Check Temperature

a. Set the Channel 1 Input Coupling switch to AC RMSV 
and push the SGL SWP button once.

b. Select the TEMP function.

c. Connect the ohms calibrator via a female-to-dual ba
nana adapter, a 50-0 cable, and a female-to-dual banana 
adapter to the MULTIMETER INPUTS connector.

d. Set the calibrator to produce a 100-0 output 
resistance.

e. CHECK— Reading is between — 1.5°C and 1.5°C.

16. Check Normal Mode Rejection

a. Select the DCV function.

b. Set the calibrator to produce a 50-Hz, 10-V output.

c. CHECK— Reading is between —.0316 V and .0316 V.

17. Check Common Mode Rejection

a. Connect the test setup as shown in Figure 4-1.

b. Select the AC RMSV function.

c. Set the ac volts calibrator to produce a 60-Hz, 3.5-V 
output.

d. CHECK— Reading is between —.0035 V and .0035 V.

e. Disconnect the test equipment from the instrument.
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MAINTENANCE

Section 6— 2236 Service

This section of the manual contains information for conducting preventive maintenance, troubleshooting, and corrective 
maintenance on the 2236 Oscilloscope.

STATIC-SENSITIVE COMPONENTS

The following precautions are applicable when perform
ing any maintenance involving internal access to the 
instrument.

C A U T I O N

Static discharge can damage any semiconductor 
component in this instrument.

This instrument contains electrical components that are 
susceptible to damage from static discharge. Table 6-1 lists 
the relative susceptibility of various classes of semiconduc
tors. Static voltages of 1 kV to 30 kV are common in unpro
tected environments.

When performing maintenance observe the following pre
cautions to avoid component damage:

1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components or 
assemblies in their original containers or on a metal rail. 
Label any package that contains static-sensitive compo
nents or assemblies.

3. Discharge the static voltage from your body by wear
ing a grounded antistatic wrist strap while handling these 
components. Servicing static-sensitive components or as
semblies should be performed only at a static-free work sta
tion by qualified service personnel.

4. Nothing capable of generating or holding a static 
charge should be allowed on the work station surface.

5. Keep the component leads shorted together when
ever possible.

6. Pick up components by their bodies, never by their 
leads.

■Table 6-1 
SUSCEPTIBILITY 

TO STATIC DISCHARGE DAMAGE

Semiconductor Classes
Relative

Susceptibility
Levels*

MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs. (Most Sensitive) 1

ECL 2

Schottky signal diodes 3

Schottky TTL 4

High-frequency bipolar transistors 5

JFETs 6

Linear microcircuits 7

Low-power Schottky TTL 8

TTL (Least Sensitive) 9

'Voltage equivalent for levels: (Voltage discharged from a 
100 pF capacitor through a resistance of 100 Q.)

1 =  100 to 500 V 4 =  500 V 7 =  400 to 1000 V(est.)
2 =  200 to 500 V 5 =  400 to 600 V 8 =  900 V
3 =  250 V 6 =  600 to 800 V 9 =  1200 V

7. Do not slide the components over any surface.

8. Avoid handling components in areas that have a floor 
or work-surface covering capable of generating a static 
charge.
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9. Use a soldering iron that is connected to earth 10. Use only approved antistatic, vacuum-type
ground. desoldering tools for component removal.

PREVENTIVE MAINTENANCE

INTRODUCTION

Preventive maintenance consists of cleaning, visual 
inspection, lubrication, and checking instrument 
performance. When accomplished regularly, it may prevent 
instrument malfunction and enhance instrument reliability. 
The severity of the environment in which the instrument is 
used determines the required frequency of maintenance. An 
appropriate time to accomplish preventive maintenance is 
just before instrument adjustment.

GENERAL CARE

The cabinet minimizes accumulation of dust inside the 
instrument and should normally be in place when operating 
the oscilloscope. The optional front-panel cover provides 
both dust and damage protection for the front panel and crt 
face, and it should be in place whenever the instrument is 
stored or is being transported.

INSPECTION AND CLEANING

The instrument should be visually inspected and cleaned 
as often as operating conditions require. Accumulation of 
dirt in the instrument can cause overheating and component 
breakdown. Dirt on components acts as an insulating 
blanket, preventing efficient heat dissipation. It also 
provides an electrical conduction path that could result in 
instrument failure, especially under high-humidity conditions.

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Use a nonresidue-type cleaner, preferably isopropyl 
alcohol, denatured ethyl alcohol, or a solution of 5% 
mild detergent with 95% water. Before using any 
other type of cleaner, consult your Tektronix Service 
Center or representative.

Exterior

INSPECTION. Inspect the external portion of the instru
ment for damage, wear, and missing parts; use Table 6-2 as 
a guide. Instruments that appear to have been dropped or 
otherwise abused should be checked thoroughly to verify 
correct operation and performance. Deficiencies found that 
could cause personal injury or could lead to further damage 
to the instrument should be repaired immediately.

To prevent getting moisture inside the instrument dur
ing external cleaning, use only enough liquid to 
dampen the cloth or applicator.

CLEANING. Loose dust on the outside of the instrument 
can be removed with a soft cloth or small soft-bristle brush. 
The brush is particularly useful for dislodging dirt on and 
around the controls and connectors. Dirt that remains can 
be removed with a soft cloth dampened in a mild detergent- 
and-water solution. Do not use abrasive cleaners. Clean the 
light filter and the crt face with a soft lint-free cloth damp
ened with either denatured alcohol or a mild detergent-and- 
water solution.

Interior

To gain access to internal portions of the instrument for 
inspection and cleaning, refer to the “Removal and Replace
ment Instructions” in the “Corrective Maintenance” part of 
this section.

INSPECTION. Inspect the internal portions of the instru
ment for damage and wear, using Table 6-3 as a guide. 
Deficiencies found should be repaired immediately. The cor
rective procedure for most visible defects is obvious; how
ever, particular care must be taken if heat-damaged 
components are found. Overheating usually indicates other 
trouble in the instrument; therefore, it is important that the 
cause of overheating be corrected to prevent recurrence of 
the damage.
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Table 6-2 
External Inspection Checklist
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Item Inspect For Repair Action

Cabinet and Front Panel Cracks, scratches, deformations, and 
damaged hardware or gaskets.

Touch up paint and replace defective parts.

Front-panel Controls Missing, damaged, or loose knobs, 
buttons, and controls.

Repair or replace missing or defective items.

Carrying Handle Correct operation. Replace defective parts.

Accessories Missing items or parts of items, bent pins, 
broken or frayed cables, and damaged 
connectors.

Replace damaged or missing items, frayed 
cables, and defective parts.

Table 6-3 
Internal Inspection Checklist

Item Inspect For Repair Action

Circuit Boards Loose, broken, or corroded solder 
connections. Burned circuit boards. 
Burned, broken, or cracked circuit-run 
plating.

Clean solder corrosion with an eraser and 
flush with isopropyl alcohol. Resolder 
defective connections. Determine cause of 
burned items and repair. Repair defective 
circuit runs.

Resistors Burned, cracked, broken, or blistered. Replace defective resistors. Check for cause 
of burned component and repair as 
necessary.

Solder Connections Cold solder or rosin joints. Resolder joint and clean with isopropyl 
alcohol.

Capacitors Damaged or leaking cases. Corroded 
solder on leads or terminals.

Replace defective capacitors. Clean solder 
connections and flush with isopropyl alcohol.

Wiring and Cables Loose plugs or connectors. Burned, 
broken, or frayed wiring.

Firmly seat connectors. Repair or replace 
defective wires or cables.

Chassis Dents, deformations, and damaged 
hardware.

Straighten, repair, or replace defective 
hardware.

If any electrical component is replaced, conduct a Perfor
mance Check of the affected circuit and of other closely 
related circuits (see Section 4). If repair or replacement work 
is done on any of the power supplies, conduct a complete 
Performance Check and, if so indicated, an instrument read
justment (see Section 5).

To prevent damage from electrical arcing, ensure that 
circuit boards and components are dry before apply
ing power to the instrument.
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CLEANING OSCILLOSCOPE CIRCUIT BOARDS. To
clean the interior, blow off dust with dry, low-pressure air 
(approximately 9 psi). Remove any remaining dust with a 
soft brush or a cloth dampened with a solution of mild deter
gent and water. A cotton-tipped applicator is useful for 
cleaning in narrow spaces and on circuit boards.

If these methods do not remove all the dust or dirt, the 
instrument may be spray washed using a solution of 5% 
mild detergent and 95% water as follows:

1. Gain access to the parts to be cleaned (see ‘ Removal 
and Replacement Instructions’).

2. Spray wash dirty parts with the detergent-and-water 
solution; then use clean water to thoroughly rinse them.

C A U T I O N

Use hot deionized or distilled water, 55°C (131°F), to 
clean the timing switch in this instrument. Tap water 
contains impurities which are left as residuals after 
evaporation.

a. Spray hot water into the slots at the top of each 
switch housing while rotating the switch control knob. Spray 
each switch for approximately five seconds, using an atom
izing spray device.

b. Dry both the switch and the circuit board on which it is 
mounted, using dry low-pressure air.

3. Dry all parts with low-pressure air. c. Bake the switch and the circuit board in an oven at 
75°C (167°F) for 15 minutes to eliminate all moisture.

SWITCH CONTACTS. The VOLTS/DIV and the SEC/DIV 
switches are mounted on circuit boards within the instru
ment. Care must be exercised to preserve the high-fre
quency characteristics of these switches. Switch 
maintenance is seldom necessary, but if it is required, ob
serve the following precautions.

1. The VOLTS/DIV switches contain cam-actuated 
contacts.

Most spray-type circuit coolants contain Freon 12 as 
a propellant. Because many Freons adversely affect 
switch contacts, do not use a spray-type coolant.

The recommended circuit coolants for the 
volts/division attenuators are dry ice (002) and iso
propyl alcohol.

d. Spray a very small amount (only about a 1/2-second 
squirt) of a recommended lubricant, such as No Noise, into 
the slots at the top of the switch housing.

e. Rotate the switch control knob about 180° and again 
spray a very small amount of lubricant into each slot.

CLEANING CTM CIRCUIT BOARDS. The CTM circuit 
board assembly must be repaired and handled very carefully 
to prevent skin-oil contamination. Also, to preserve CTM 
accuracy and stability, remove all solder residue using the 
following procedure.

1. Gain access to the parts to be cleaned (see ‘ Removal 
and Replacement Instructions”).

a. Use isopropyl alcohol as a cleaning solution, espe
cially in the area of the vertical Attenuator circuit board and 
the CTM circuit board.

b. Apply the alcohol with a small, camel-hair brush. Do 
not use cotton-tipped applicators when cleaning contacts.

2. The SEC/DIV switch is comprised of rotary-activated 
contacts.

Before washing the CTM board assembly, unsolder 
and remove ATIME POSITION control from the 
board. This will prevent contamination of the ATIME 
POSITION control.

2. Wash the CTM circuit board assembly in a solution of 
5% mild detergent and 95% water.

3. Rinse the CTM board assembly by immersing it in 
clean, hot distilled or deionized water and then in isopropyl 
alcohol.
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4. Allow the CTM board assembly to air dry.

LUBRICATION

Most of the potentiometers used in this instrument are 
permanently sealed and generally do not require periodic 
lubrication. All switches, both rotary- and lever-type, are in
stalled with proper lubrication applied where necessary and 
will rarely require any additional lubrication. Therefore, a 
regular periodic lubrication program for the instrument is not 
recommended.

SEMICONDUCTOR CHECKS

Periodic checks of the transistors and other semiconduc
tors in the oscilloscope are not recommended. The best 
check of semiconductor performance is actual operation in 
the instrument.
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PERIODIC READJUSTMENT

To ensure accurate measurements, check the perfor
mance of this instrument after every 2000 hours of opera
tion, or if used infrequently, once each year. In addition, 
replacement of components may necessitate readjustment 
of the affected circuits.

Complete Performance Check and Adjustment instruc
tions are given in Section 4 and 5. The Performance Check 
Procedure can also be helpful in localizing certain trouble in 
the instrument. In some cases, minor problems may be re
vealed or corrected by readjustment. If only a partial adjust
ment is performed, see the interaction chart, Table 5-1, for 
possible adjustment interactions with other circuits.

TROUBLESHOOTING

INTRODUCTION

Preventive maintenance performed on a regular basis 
should reveal most potential problems before an instrument 
malfunctions. However, should troubleshooting be required, 
the following information is provided to facilitate location of 
a fault. In addition, the material presented in the “Theory of 
Operation” and the “Diagrams” sections of this manual may 
be helpful while troubleshooting.

TROUBLESHOOTING AIDS
Schematic Diagrams

Complete schematic diagrams are located on tabbed 
foldout pages in the “Diagrams” section. The portions of 
circuitry that are mounted on each circuit board are en
closed within heavy black lines. Also within the black lines, 
near either the top or the bottom edge, are the assembly 
number and name of the circuit board.

Component numbers and electrical values of compo
nents in this instrument are shown on the schematic dia
grams. Refer to the first page of the “Diagrams” section for 
definitions of the reference designators and symbols used to 
identify components.

Circuit Board Illustrations

Circuit board illustrations (showing the physical location 
of each component) are provided for use in conjunction with 
each schematic diagram. Each board illustration can be 
found on the back side of a foldout page, preceding the 
schematic diagram(s) to which it relates. If more than one 
schematic diagram is associated with a particular circuit 
board, the board illustration is located on a left-hand page 
preceding the diagram with which the board is first 
associated.

Also provided in the “Diagrams” section is an illustration 
of the bottom side of the Main circuit board. This drawing 
facilitates troubleshooting by showing the connection pads 
and the location of components that are mounted on the top 
side of the board. Probing of Main board component signals 
that are inaccessible from the top side can be achieved with
out the necessity of disassembling portions of the 
instrument.

Waveform test-point locations are also identified on the 
circuit board illustration by hexagonal-outlined numbers that 
correspond to the waveform numbers appearing on both the 
schematic diagram and the waveform illustration.
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Circuit Board Locations

An illustration depicting the location of a circuit board 
within the instrument is shown on the foldout page adjacent 
to the circuit board illustration.

Circuit Board Interconnection Diagram

A circuit board cable distribution diagram and connector- 
pin locator table is also provided in the “Diagrams” section 
to aid in tracing a signal path or power source between 
boards. All wires, plug and jack numbers are shown along 
with wire or pin numbers.

Power Distribution Diagram

A Power Distribution diagram (Diagram 14) is provided to 
aid in troubleshooting power-supply problems. This diagram 
shows service jumpers used to remove power from the vari
ous circuit boards. Excessive loading on a power supply by 
a circuit board can be isolated to the faulty board by discon
necting appropriate service jumpers.

Grid Coordinate System

Each schematic diagram and circuit board illustration has 
a grid border along its left and top edges. A table located 
adjacent to each schematic diagram lists the grid coordi
nates of each component shown on that schematic. To aid 
in physically locating a component on the respective circuit 
board, this table also lists the circuit-board grid coordinate 
of each component.

Adjacent to each circuit board illustration is an alphanu
meric listing of every component mounted on that board. A 
second column in this listing identifies the schematic dia
gram in which each component can be found. These compo
nent-locator tables are especially useful when more than 
one schematic diagram is associated with a particular circuit 
board.

Oscilloscope Troubleshooting Charts

The troubleshooting charts contained in the “Diagrams” 
section are to be used as an aid in locating malfunctioning 
circuitry. To use the charts, begin with the Troubleshooting 
Guide. This chart will help identify a particular problem area 
for further troubleshooting.

Note that some troubleshooting-procedure boxes on 
each chart contain numbers along their lower edges. These 
numbers identify the applicable schematic diagram(s) to be 
used when performing the action specified in the box.

Both General and Specific notes may be called out in the 
troubleshooting-chart boxes. These notes are located on 
the inner panels of the foldout pages. Specific Notes contain 
procedures or additional information to be used in perform
ing the particular troubleshooting step called for in that box. 
General Notes contain information that pertains to the over
all troubleshooting procedure.

Some malfunctions, especially those involving multiple 
simultaneous failures, may require more elaborate trouble
shooting approaches with references to circuit descriptions 
in the “Theory or Operation” section of this manual.

Component Color Coding

Information regarding color codes and markings of resis
tors and capacitors is located in the color-coding illustration 
(Figure 9-1) at the beginning of the “Diagrams” section.

RESISTOR COLOR CODE. Resistors used in this instru
ment are carbon-film, composition, or precision metal-film 
types. They are color coded with the EIA color code; how
ever, some metal-film resistors may have the value printed 
on the body. The color code is interpreted by starting with 
the stripe that is nearest to one end of the 
resistor.Composition resistors have four stripes; these rep
resent two significant figures, a multiplier, and a tolerance 
value. Metal-film resistors have five stripes which represent 
three significant figures, a multiplier, and a tolerance value.

CAPACITOR MARKINGS. Capacitance values of com
mon disc capacitors and small electrolytics are marked on 
the side of the capacitor body. White ceramic capacitors are 
color coded in picofarads, using a modified EIA code.

Dipped tantalum capacitors are color coded in 
microfarads. The color dot indicates both the positive lead 
and the voltage rating. Since these capacitors are easily 
destroyed by reversed or excessive voltage, be careful to 
observe the polarity and voltage rating.

DIODE COLOR CODE. The cathode end of each glass- 
encased diode is indicated by either a stripe, a series of 
stripes, or a dot. For most silicon or germanium diodes 
marked with a series of stripes, the color combination of the 
stripes identifies three digits of the Tektronix Part Number, 
using the resistor color-code system (e.g., a diode having 
either a pink or a blue stripe at the cathode end, then a 
brown-gray-green stripe combination, indicates Tektronix 
Part Number 152-0185-00). The cathode and anode ends of 
a metal-encased diode can be identified by the diode symbol 
marked on its body.

6-6



Maintenance—2236 Service

Semiconductor Lead Configurations

Figure 9-2 in the “Diagrams” section shows the lead con
figurations for semiconductor devices used in the instru
ment. These lead configurations and case styles are typical 
of those available at completion of the design of the instru
ment. Vendor changes and performance improvement 
changes may result in changes of case styles or lead con
figurations. If the device in question does not appear to 
match the configuration in Figure 9-2, examine the associ
ated circuitry or consult a semiconductor manufacturer's 
data sheet.

Multipin Connectors

Multipin connector orientation is indicated by two trian
gles: one on the holder and one on the circuit board. Slot 
numbers are usually molded into the holder. When a con
nection Is made to circuit-board pins, ensure that the trian
gle on the holder and the triangle on the circuit board are 
aligned with each other (see Figure 6-1).

TROUBLESHOOTING EQUIPMENT

The equipment listed in Table 4-1, or equivalent equip
ment, may be useful when troubleshooting this instrument.

TROUBLESHOOTING TECHNIQUES

The following procedure is arranged in an order that en
ables checking simple trouble possibilities before requiring 
more extensive troubleshooting. The first four checks en
sure proper control settings, connections, operation, and 
adjustment. If the trouble is not located by these checks, the 
remaining steps will aid in locating the defective component. 
When the defective component is located, replace it, using 
the appropriate replacement procedure given under “Cor
rective Maintenance” in this section.

Before using any test equipment to make measure
ments on static-sensitive, current-sensitive, or volt
age-sensitive components or assemblies, ensure that 
any voltage or current supplied by the test equipment 
does not exceed the limits of the component to be 
tested.

1. Check Control Settings

Incorrect control settings can give a false indication of 
instrument malfunction. If there is any question about the 
correct function or operation of any control, refer to either 
the “Operating Instructions” (Section 2) in this manual or to 
the instrument Operators Manual.

( 0 9 9 5 - 1 1 ) 2 6 6 2 -5 0

Fig. 6-1. Multi-connector holder orientation.

2. Check Associated Equipment

Before proceeding, ensure that any equipment used with 
this instrument is operating correctly. Verity that input sig
nals are properly connected and that the interconnecting 
cables are not defective. Check the power-input-source 
voltages.

WARMING |

To avoid electrical shock, disconnect the instrument 
from the power-input source before performing visual 
inspection.

3. Visual Check

Perform a visual inspection. This check may reveal bro
ken connections or wires, damaged components, semi
conductors not firmly mounted, damaged circuit boards, or 
other clues.

W A R NING  I

Dangerous potentials exist at several points through
out this instrument. If it is operated with the cabinet 
removed, do not touch exposed connections or 
components.

4. Check Instrument Performance and Adjustment

Check the performance of either those circuits where 
trouble appears to exist or the entire instrument. The appar
ent trouble may only be the result of misadjustment. Com-
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plete performance check and adjustment instructions are 
given in Sections 4 and 5 of this manual.

5. Isolate Trouble to a Circuit

To isolate problems to a particular area, use the trouble 
symptom to help identify the circuit in which the trouble is 
located. To detect malfunction in the oscilloscope section, 
refer to the troubleshooting charts in the “Diagrams” section 
as an aid in locating a faulty circuit.

The 2236 performs automatic verification for much of the 
CTM circuitry when power is applied. If the power-up 
checks fail, the area of failure can be identified by the error 
message on the readout. Exercising the diagnostic routine 
can also identify the CTM circuit in which trouble is located 
with an error message. Refer to the “CTM Troubleshooting 
Procedure” in this section for definitions of error messages. 
If the readout is blank or has garbage on it, proceed to the 
“Kernel and Display System” in the" CTM Troubleshooting 
Procedure” in this section.

Before troubleshooting the CTM, ensure that the oscillo
scope section is working properly.

6. Check Power Supplies

W A R NING

For safety reasons an isolation transformer must be 
connected whenever troubleshooting is done in the 
Preregulator and the Inverter Power Supply sections.

Check the power supplies whenever trouble symptoms 
appear in more than one circuit. The correct output voltage 
and ripple for each supply should be measured between the 
supply test point and chassis ground test point (see Table
6-4). Voltages may be measured with a DMM, while the 
ripple measurements are accomplished with an oscillo
scope. Before checking power-supply circuitry set the A IN
TENSITY control to minimum brightness and the A 
SEC/DIV switch to X-Y mode.

When measuring ripple, use a 1X probe with a bayonet 
signal tip attached to the probe tip to minimize stray pickup. 
Touch the bayonet signal tip to the first test point indicated 
in Table 6-4 and touch the bayonet ground tip to the chassis 
ground test point. The ripple values listed in Table 6-4 are 
based on a system limited in bandwidth to 30 kHz (greater 
bandwidth will result in higher readings).

If power supply voltages and ripple are within the listed 
ranges, the supply can be assumed to be operating cor
rectly. If any are outside these ranges, the supply may be 
either misadjusted or operating incorrectly. Use the “Power 
Supply and CRT Display” section in the “Adjustment Proce
dure” to adjust the -8 .6  V supply.

A defective component elsewhere in the instrument can 
create the appearance of a power-supply problem and may 
also affect the operation of other circuits.

Table 6-4 
Power Supply Limits and Ripple

Power Test Reading P-P Ripple
Supply Point (Volts) (mV)

-8 .6  V TP961 -8 .5 6  to -8 .6 4 5

+  5.2 V W968 +  5.04 to +5.36 5

+  8.6 V W960 +  8.43 to +8.77 5

+  30 V W956 +  29.1 to +30.9 30

+  100 V W954 +  97.0 to +103.0 50

7. Check Circuit Board Interconnections

After the trouble has been isolated to a particular circuit, 
again check for loose or broken connections and heat-dam- 
aged components.

8. Check Voltages and Waveforms

Often the defective component can be located by check
ing the appropriate voltage or waveform in the circuit. Typi
cal voltages are listed on the schematic diagrams. 
Waveforms are shown adjacent to the schematics, and 
waveform test points are indicated on both the schematics 
and circuit board illustrations by hexagonal-outlined 
numbers.

NOTE

Voltages and waveforms given on the schematic dia
grams are not absolute and may vary slightly between 
instruments. To establish operating conditions similar 
to those used to obtain these readings, see the ‘Volt
age and Waveform Setup’ conditions in the “Dia
grams’ section for the preliminary equipment setup. 
Note the recommended test equipment, initial front- 
panel control settings, and cable-connection instruc
tions. The control-setting changes (from initial setup) 
required to obtain the given waveforms and voltages 
are located on the waveform-diagram page.
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WARMING I

To avoid electric shock, always disconnect the instru
ment from the power input source before removing or 
replacing components.

ages exceeding those given for typical emitter-to-collector 
values could indicate either a nonsaturated device operating 
normally or a defective (open-circuited) transistor. If the de
vice is conducting, voltage will be developed across the re
sistors in series with it; if it is open, no voltage will be 
developed across the resistors in series with it, unless cur
rent is being supplied by a parallel path.

9. Check Individual Components

The following procedures describe methods of checking 
individual components. Two-lead components that are sol
dered in place are most accurately checked by first discon
necting one end from the circuit board. This isolates the 
measurement from the effects of surrounding circuitry. See 
Figure 9-1 for value identification or Figure 9-2 for typical 
semiconductor lead configuration.

When checking semiconductors, observe the static- 
sensitive precautions located at the beginning of this 
section.

When checking emitter-to-base junctions, do not use 
an ohmmeter range that has either a high internal cur
rent or voltage. High current or high voltage can dam
age the transistor. Reverse biasing the 
emitter-to-base junction with a high current may de
grade the transistor’s current-transfer ratio (Beta).

A transistor emitter-to-base junction also can be checked 
for an open or shorted condition by measuring the resis
tance between terminals with an ohmmeter set to a range 
having a low internal source current, such as the R X 1 kfi 
range. The junction resistance should be very high in one 
direction and very low when the meter leads are reversed.

TRANSISTORS. A good check of transistor operation is 
actual performance under operating conditions. A transistor 
can most effectively be checked by substituting a known 
good component. However, be sure that circuit conditions 
are not such that a replacement transistor might also be 
damaged. If substitute transistors are not available, use a 
dynamic tester. Static-type testers are not recommended, 
since they do not check operation under simulated operat
ing conditions.

When troubleshooting transistors in the circuit with a 
voltmeter, measure both the emitter-to-base and emitter-to- 
collector voltages to determine whether they are consistent 
with normal circuit voltages. Voltages across a transistor 
may vary with the type of device and its circuit function.

When troubleshooting a field-effect transistor, the volt
age across its elements can be checked in the same manner 
as previously described for other transistors. However, re
member that in the normal depletion mode of operation, the 
gate-to-source junction is reverse biased; in the enhanced 
mode, the junction is forward biased.

INTEGRATED CIRCUITS. An integrated circuit (1C) can 
be checked with a voltmeter, test oscilloscope, or by direct 
substitution. A good understanding of circuit operation is 
essential to troubleshooting a circuit having an 1C. Use care 
when checking voltages and waveforms around the 1C so 
that adjacent leads are not shorted together. The grabber 
tip or an 1C test clip provides a convenient means of clipping 
a test probe to an 1C.

Some of these voltage are predictable. The emitter-to- 
base voltage for a conducting silicon transistor will normally 
range from 0.6 to 0.8 V. The emitter-to-collector voltage for 
a saturated transistor is about 0.2 V. Because these values 
are small, the best way to check them is by connecting a 
sensitive voltmeter across the junction rather than compar
ing two voltages taken with respect to ground. If the former 
method is used, both leads of the voltmeter must be isolated 
from ground.

When checking a diode, do not use an ohmmeter 
range that has a high internal current. High current 
can damage the diode. Checks on diodes can be per
formed in much the same manner as on transistor 
emitter-to-base junctions; use a dynamic tester, such 
as the TEKTRONIX 576 Curve Tracer.

If values less than these are obtained, either the device is 
shorted or no current is flowing in the external circuit. If 
values exceed the emitter-to-base values given, either the 
junction is reverse biased or the device is defective. Volt-

DIODES. A diode can be checked for either an open or a 
shorted condition by measuring the resistance between ter
minals with an ohmmeter set to a range having a low inter-
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nal source current, such as the R X 1 kfi range. The diode 
resistance should be very high in one direction and very low 
when the meter leads are reversed.

When conducting, silicon diodes should have 0.6 to 0.8 V 
across their junctions, and Schottky diodes should have 0.2 
to 0.4 V across their junctions. Higher readings indicate that 
they are either reverse biased or defective, depending on 
polarity.

RESISTORS. Check resistors with an ohmmeter. Refer 
to the “Replaceable Electrical Parts” list for the tolerances 
of resistors used in this instrument. A resistor normally does 
not require replacement unless its measured value varies 
widely from its specified value and tolerance.

INDUCTORS. Check for open inductors by checking con
tinuity with an ohmmeter. Shorted or partially shorted induc
tors can usually be found by checking the waveform 
response when high-frequency signals are passed through 
the circuit.

CAPACITORS. A leaky or shorted capacitor can best be 
detected by checking resistance with an ohmmeter set to 
one of the highest ranges. Do not exceed the voltage rating 
of the capacitor. The resistance reading should be high after 
the capacitor is charged to the output voltage of the ohm
meter. An open capacitor can be detected with a capaci
tance meter or by checking whether the capacitor passes ac 
signals.

10. Repair and Adjust the Circuit

If any defective parts are located, follow the replacement 
procedures given under “Corrective Maintenance” in this 
section. After any electrical component has been replaced, 
the performance for that particular circuit should be 
checked, as well as the performance of other closely related 
circuits. Since the power supplies affect all circuits, perfor
mance of the entire instrument should be checked if work 
has been done in any of the power supplies or if the power 
transformer has been replaced. Readjustment of the af
fected circuitry may be necessary. Refer to the “Perfor
mance Check Procedure” and “Adjustment Procedure” 
(Sections 4 and 5) and to Table 5-1 (Adjustment 
Interactions).

CTM TROUBLESHOOTING PROCEDURE

The following information is intended to aid in the diagno
sis and repair of a malfunctioning CTM. The troubleshooting 
procedure consists of two parts: “Kernel and Display Sys
tem” and “Power-UP Checks and Diagnostic Routines”. Ob

serve the following symptom on the readout to identify 
which procedure to use:

A blank or erroneous message on the readout will indi
cate a circuit failure in either the kernel or the display sys
tem. Proceed to the “Kernel and Display System” procedure 
to identify the problem.

The readout displays error message. This indicates that 
the kernel and display system are working correctly but the 
Power-Up Checks found a fault. Proceed to “Diagnostic 
Routines” for definitions of error messages on the readout.

Kernel and Display System

The CTM kernel consists of the 6802 microprocessor 
(CPU), CPU reset circuit, CPU clock and interrupt genera
tor, CPU address decode logic, counter data (CD) bus 
switch, buffered data (BD) bus latch, and two ROMs. The 
entire kernel must be operating correctly before proceeding 
to the diagnostic routines. Unless there is an obvious dis
play system problem (bad readout, disconnected cables 
etc.), it is assumed that the malfunction is in the kernel.

KERNEL CHECK. Ensure that both the microprocessor 
and ROMs are plugged in correctly before performing the 
following kernel troubleshooting checks.

1. Check that the voltage to the ICs in the kernel is 5 V
± 5 %.

2. Check the output of the CPU reset circuit for a HI at 
U1400 pin 40.

3. Check the CPU clock signal at U1400 pin 39 for a 
2.5 MHz square wave.

4. Check the CPU interrupt generator signal at U1400 
pin 4 for a negative-going pulse, approximately 31 us wide 
at approximately 600 Hz. If this signal is present, then the 
CPU and ROMs are working correctly. The problem may 
either be in the CPU address decode logic, the BD bus latch, 
or the display system. If the interrupt signal is a 305 Hz 
square wave, the firmware is not executing correctly; pro
ceed to step 7 in this procedure.

5. Check address bus for shorts or opens by placing the 
microprocessor into a nop loop. This is accomplished by 
moving jumper PI 404 from its Norm position to the Test 
position and removing PI 402 from its pins. Attach a 40-pin 
1C test clip to the microprocessor. Connect 1C test clip pins 
26 through 32 to pin 21 of the 1C test clip. This will force the
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nop instruction into the microprocessor, causing all 16 of 
the address lines to toggle like a binary up-counter, with 
address line AO toggling the fastest. In this mode, the ad
dress lines can be traced for shorts and opens and much of 
the address decoding logic can be checked. Manual stimula
tion can be used to provide a more in-depth checkout of the 
address lines.

6. Check buffered data (BD), counter data (CD), and 
ROM data (RD) bus lines for shorts and opens by removing 
the microprocessor and manually stimulating the data bus 
lines. Different sections of the data bus lines can be isolated 
by removing the BD bus latch (U1409) and opening each of 
the switch sections in the CD bus switch (SI 400).

7. If the interrupt signal is a 305 Hz square-wave and the 
address and data busses appear to be good, suspect that 
one or both ROMs may be defective. The CPU (U1400) may 
be bad also, even though the nop loop worked correctly. Try 
substituting these parts.

DISPLAY SYSTEM CHECK. Start the Display check by 
examining the display driver outputs for a voltage swing be
tween 0 and Vcc. Also check that the filament drive signal 
(FI and F2) is a squarewave with minimum and maximum 
voltages of 1.5 and 4.2 respectively. If the correct voltages 
and signals are not present, check the 4-to-9 decoder, digit 
and segment latches, and filament driver. If the outputs of 
the digit and segment latches are stuck, the BD bus latch 
may be faulty.

Power-Up Checks and Diagnostic Routines

The 2236 CTM Power-Up Checks and Diagnostic 
Routines modes are used to facilitate the troubleshooting of 
the CTM circuitry. These checks and routines are used as 
starting points for tracing errors down to the component 
level.

POWER-UP CHECKS. The Power-Up Checks are per
formed each time the instrument is turned on. These checks 
consist of ROM check, Counter, and DMM respectively. 
Each of these checks must pass before proceeding to the 
next check. If a check fails, it is repeated until the fault is 
corrected or Power-Up Checks is aborted.

If the Power-Up Checks discover a fault, there are two 
ways to exit from the power-up checking loop: press in the 
SGL SWP RESET button momentarily while the error mes
sage is being displayed to start the Diagnostic Routine, or 
move the Channel 1 Input Coupling switch from AC to GND 
while the error message is being displayed to enter normal 
measurement mode. The descriptions of these checks are 
as follows:

ROM Check

The ROM check calculates the checksum for each of the 
two ROMs and compares these checksums against the 
checksum values stored in the ROMs themselves. If this 
check fails, the error message in the readout will be “FAIL- 
ro”.

Counter Check

A firmware-derived test signal is used to drive the 
counter into predetermined states to verify basic 
functionality. If this check fails, the error message in the 
readout will be “FAIL-ctr”.

DMM Check

Measurements of offsets and reference voltages are 
made inside the DMM hardware. If this check fails, the error 
message in the readout will be “FAIL-d”.

DIAGNOSTIC ROUTINES. The Diagnostic Routines con
sist of checks, tests,and stimulus loops that the service per
sonnel can individually select and execute. The checks and 
tests will display the test message on the readout, and stim
ulus loops provide test signals at various testpoints within 
the instrument.

The Diagnostic Routines can be selected from a normal 
measurement mode. When Diagnostic Routines are se
lected from normal measurement mode, the readout will dis
play the message “SELF tESt”. While this message is being 
displayed, normal measurement mode can be reentered by 
pressing in any of the CTM buttons. The Diagnostic 
Routines are started by pressing the SGL SWP RESET but
ton once.

To advance and select a particular routine, the SGL SWP 
RESET button is pressed in momentarily as often as neces
sary until the proper routine is displayed on the readout. 
Once Diagnostic Routines starts, normal measurement 
mode cannot be reentered until the ‘End S-t” message is 
displayed on the readout. This test message indicates the 
end of the Diagnostic Routines; normal measurement mode 
may now be entered by pressing in any of the CTM buttons.

To select Diagnostic Routines in normal measurement 
mode, perform the following steps:

1. Set:

Channel 1 Input Coupling AC 
UPPER FUNCTIONS- 
LOWER FUNCTIONS IN
Function Select FREQ, PER,

and WIDTH
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2. The readout will display “SELF-tESt”. The instrument 
is now ready to perform the Diagnostic Routine.

3. Press in the SGL SWP RESET button momentarily to 
enter the first Check Routine.

Check Routines. The Check Routines consist of three 
checks; one looks at the ROM headers and the others 
check the front-panel controls that are CTM related. The 
three Check Routines are called up in the following 
sequence.

Check 1 -Software Version Readout

This check displays on the readout the software version 
and revision numbers which are stored in the headers of the 
8K ROM and the 2K ROM.

The readout will display “A.ABB C.CDD” where “A.A 
and C.C" are the version numbers in the 8K ROM and 2K 
ROM headers respectively, and “BB and DD" are the re
spective revision numbers. The version and revision number 
of the 8K ROM should match the 2K ROM.

Check 2— Front Panel Control Verification

This check continuously monitors and displays the status 
of the Function Select switches and the HORIZONTAL 
MODE switch.

The readout will display “X YYYYYY” where “X” repre
sents the HORIZONTAL MODE switch, and “Y” represents 
CTM Function Select switches in a left-to-right sequence. 
See Table 6-5 for the Front Panel Control Verification 
readout.

Table 6-5
Control Switches Verification Readout

Front Panel Controls Display

“X” Horizontal Mode
A 0
ALT or B 1

“Y" Function Select switches
Out 0
In 1

Check 3—Channel 1 Logic Verification

This check continuously monitors and displays the status 
of the Channel 1 Input Coupling switch, Channel 1 probe, 
and CH 1 VOLTS/DIV switch.

The readout will display “CX PX AXX” where “C” repre
sents the Channel 1 Input Coupling switch, “P” represents 
the probe, and “A” represents the CH 1 VOLTS/DIV switch 
(attenuator). The “X” represents the logic (1 or 0) of the 
Channel 1 Input Coupling switch, probe, and CH 1 
VOLTS/DIV switch. See Table 6-6 for the Channel 1 Logic 
Verification messages.

Table 6-6 
Channel 1 Logic Verification

Channel 1 Controls 
and Probe

Display

Channel 1 Input 
Coupling Switch

AC CO
GND-DC Cl

Channel 1 Probe

IX P0
10X PI

CH 1 VOLTS/DIV

2 mV to 50 mV A ll
0.1 V to 0.5 V A01
1 V to 5 V A10

Test Routines. The Test Routines consist of five 
selectable tests (tl through t5). Initially, set the Channel 1 
Input Coupling switch to AC position. The test message dis
played on the readout will be “tX Y" where “X” is the 
test number and “Y” is either an “S” (single pass mode) or 
an “L” (looping mode). The selected test is started by mov
ing the Channel 1 Input Coupling switch to either GND or 
DC position. In single pass mode, the test executes only 
once. Looping mode allows the test to automatically repeat 
itself until stopped (by returning the Channel 1 Input Cou
pling switch to AC).

Each test will halt its test sequence at the first error de
tected except in looping mode, where the test repeats itself 
after displaying the error code for a short period. This allows 
the examination of the state of the circuitry when the first 
error was discovered. To interpret the error codes displayed 
by the test routines, compare the test messages on the 
readout with the appropriate table (Tables 6-5 through
6-10).

After performing each test, return the Channel 1 Input 
Coupling switch to the AC position to either continue with 
the next test or advance to the Stimulus Loops . The front- 
panel controls should be set as follows before executing 
Test 1 through Test 5.
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Set:

Channel 1 Input Coupling AC 
UPPER FUNCTIONS-
LOWER FUNCTIONS IN (single pass)

OUT (looping pass)

Test 1— ROM Checksum

This test calculates the checksums of the two ROMs and 
compares them to the checksum values stored in the 
ROMs. This is equivalent to the Power-UP ROM check.

To start the test, set the Channel 1 Input Coupling switch 
to either GND or DC position. The readout will display 
“tl ZZZZ Y” where “ZZZZ” represents either the word 
“PASS” or an error code. See Table 6-7 for an exolanation 
of the test message (in looping mode the test message will 
blink as the test repeats).

Table 6-7 
Test 1-ROM Check Test Messages

Test Message Explanation
“ZZZZ”

PASS Test pass
F-01 8K ROM is bad

F-02 2K ROM is bad
F-03 Both ROMs are bad

Test 2—Counter

This test is equivalent to the Power-Up Counter check 
and starts by resetting the counter circuitry. If the counter 
circuitry resets successfully, a sequence of pulses (internally 
derived test signals) is applied to the Sample counter to 
verify that the first 12 stages of the 23 stages perform cor
rectly (the Extended Counter Test checks the last 11 
stages). If the first 12 stages are performing correctly, the 
counter circuitry is again reset, to verify that it will reset 
properly. If the counter circuitry resets properly, a basic 
functional check is made of the Time counter. The Time 
counter counts up nearly to its maximum count and then 
compares this count against predetermined limits. At vari
ous points in the counter test procedure, the counter status 
line (BUSY line) is checked for correctness.

To start the test, set the Channel 1 Input Coupling switch 
either to GND or DC position. The readout will display 
“t2 ZZZZ Y” where “ZZZZ” represents either the word 
“PASS” or an error code. See Table 6-8 for an explanation 
of the test message (in looping mode the display on the 
readout will blink as the test repeats).
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Table 6-8 
Test 2-Counter Error Messages

Error Code 
“ZZZZ”

Explanation Possible
Cause

F-01 BUSY line stuck high after resetting the counter. Bad Q1008 and Q1009 circuitry. Treset sig
nal line shorted to ground.

F-02
F-03

U1100 did not reset after resetting the counter. 
U1101A did not reset after resetting the counter.

With each error code (F-02 through F-09) 
suspect the listed 1C and its associated 
tri-state buffer for open or shorted 
connections.

F-04
F-05
F-06

U1102 did not reset after resetting the counter. 
U1103 did not reset after resetting the counter. 
U1200 did not reset after resetting the counter.

F-07
F-08
F-09

U1101B did not reset after resetting the counter. 
U1201 did not reset after resetting the counter. 
U1202 did not reset after resetting the counter.

F-10 BUSY line stuck LO after enabling and clocking 
U1001 A.

Suspect U1001A, U1004, Q1006, Q1008 
and Q1009.

F-11 Sample counter received a count from the rising edge 
of test signal.

Suspect U1003 and U1006.

F-12 Sample counter not receiving the test signal 
(bit 1 of the sample counter still LO after sending 
a trigger edge).

Suspect U1003 and U1004.

F-13 
F-14

Bit 2 of the Sample counter stuck LO. 
Bit 3 of the Sample counter stuck LO.

The bit number (bit 2 through bit 12) 
specified for each error code (F-13 
through F-23) should be HI.
All other sample bits should be LO. 
Suspect the appropriate counter ICs. 
Check for shorts and opens.

F-15 
F-16 
F-17

Bit 4 of the Sample counter stuck LO. 
Bit 5 of the Sample counter stuck LO. 
Bit 6 of the Sample counter stuck LO.

F-18 
F-19 
F-20

Bit 7 of the Sample counter stuck LO. 
Bit 8 of the Sample counter stuck LO. 
Bit 9 of the Sample counter stuck LO.

F-21
F-22
F-23

Bit 10 of the Sample counter stuck LO. 
Bit 11 of the Sample counter stuck LO. 
Bit 12 of the Sample counter stuck LO.

F-24 BUSY line goes LO when the ENABLE line 
goes LO.

Suspect U1004 and CR1002.

F-25 BUSY line remained HI when U1001A 
was disabled and clocked.

Suspect U1001A, CR1003.
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Table 6-8 (cont)

Error Code Explanation Possible
“ZZZZ” Cause

F-26 U1100 did not reset after resetting the counter. With each error code (F-26 through F-33)
F-27 U1101A did not reset after resetting the counter. suspect the listed 1C and its associated 

tri-state buffer for open or shorted 
connections.F-28 U1102 did not reset after resetting the counter.

F-29 U1103 did not reset after resetting the counter.
F-30 U1200 did not reset after resetting the counter.

F-31 U1101B did not reset after resetting the counter.
F-32 U1201 did not reset after resetting the counter.
F-33 U1202 did not reset after resetting the counter.

F-34 Sample counter did not increment after U1001A was 
enabled and clocked in the width mode.

Suspect U1002A and CR1001.

F-35 BUSY line remains HI when both the ENABLE line and 
the clock input of U1001A were set LO in the width 
mode.

Suspect U1004A.

F-36 The Time counter contents were out of bounds (Time Check the 100 MHz signal line to the time
counter not working correctly after making a trial counter. If necessary do Test 4 (Extended
measurement on the internal test signal in the width Counter Test) to check out the Time counter.
mode). Check that U1200 toggles at 100 MHz, and 

that the level
translators (Q1200 and Q1203) are working 
correctly.

Test 3— DMM

This test performs measurements of ground offsets and 
reference voltages present in the DMM hardware and is 
equivalent to the Power-Up DMM test. When checking a 
measurement against upper and lower limits, it is the fre
quency of the voltage-to-frequency converter that is being 
checked. The output frequency of the converter is inversely 
proportional to the applied voltage (as the voltage becomes 
more positive, the frequency becomes lower).

The DMM test procedure starts by switching the multi
plexer (U1905) to analog ground and switching U1907A to 
divide-by-one mode. For the second measurement, U1907A 
is switched to divide-by-five mode. For the third measure
ment, the multiplexer is switched to the DCV reference volt
age. For the last measurement, the multiplexer is switched 
to the Ohms reference voltage.

To start the test, set the Channel 1 Input Coupling switch 
either to GND or DC position. The readout will display

“t3 PASS Y” or “t3 ZZZZ Y” where “ZZZZ” represents 
an error code. See Table 6-9 for an explanation of the error 
codes.

Test 4— Extended Counter

The Extended Counter test checks the last 11 of the 23 
stages of the Sample Counter and performs a more detailed 
check of the Time Counter. Before starting the test, move 
jumpers PI 000, P1100, and PI 200 from the Norm positions 
to the Test positions. With the jumpers in their test posi
tions, Test 2 and Test 3 test messages become invalid.

The repositioning of PI 000 allows both the Sample and 
Time Counters to count the internal test signal. The 
repositioning of P1100 and PI 200 divides the Sample and 
Time counters into two shorter length counters each. This 
increases the testing speed.
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Table 6-9 
Test 3— DMM Test Error Codes

Measurement Explanation

Gnd
+  1

Gnd
-f- 5

DCV Ref
-5- 5

OHMS Ref 
+  5

No signal from the voltage-to-frequency 
converter.

Error Codes 

“ZZZZ”

F-01 F-04 F-07 F-10

F-02 F-05 F-08 F-11 Voltage-to-frequency converter frequency ex
ceeds the upper limit.

F-03 F-06 F-09 F-12 Voltage-to-frequency converter frequency less 
than the lower limit.

At the end of the Extended Counter test, move jumpers 
PI 000, P1100, and PI 200 from their Test positions to their 
Norm positions. The bit number specified for each error 
code should be HI. The rest should be LO. Check the 
apporpriate ICs, and the associated tri-state buffers.

To start the test, set the Channel 1 Input Coupling switch 
either to GND or DC position. The readout will display 
“t4 ZZZZ Y” where “ZZZZ" represents the word “PASS” 
or an error code. See Table 6-10 for an explanation of the 
error codes.
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Table 6-10
Test 4—Extended Counter Error Messages

Error Code Explanation Possible
“ZZZZ” Cause

F-01 Bit 0 of Time counter stuck LO. For error code “F-01", check that P I000,
F-02 Bit 1 of Time counter stuck LO. P1100, and PI 200 are in Test position.

F-03 Bit 11 of Time counter stuck LO. For error code “F-03” check that P1100
F-04 Bit 2 of Time counter stuck LO. and PI 200 are in Test position.

F-05 Bit 12 of Time counter stuck LO. For error code “F-06”, check that P1100
F-06 Bit 12 of Sample counter stuck LO. is in Test position.

F-07 Bit 3 of Time counter stuck LO.
F-08 Bit 13 of Time counter stuck LO.

F-09 Bit 13 of Sample counter stuck LO.
F-10 Bit 4 of Time counter stuck LO.

F-11 Bit 14 of Time counter stuck LO.
F-12 Bit 14 of Sample counter stuck LO.

F-13 Bit 5 of Time counter stuck LO.
F-14 Bit 15 of Time counter stuck LO.

F-15 Bit 15 of Sample counter stuck LO.
F-16 Bit 6 of Time counter stuck LO.

F-17 Bit 16 of Time counter stuck LO.
F-18 Bit 16 of Sample counter stuck LO.

F-19 Bit 7 of Time counter stuck LO.
F-20 Bit 17 of Time counter stuck LO.

F-21 Bit 17 of Sample counter stuck LO.
F-22 Bit 8 of Time counter stuck LO.

F-23 Bit 18 of Time counter stuck LO.
F-24 Bit 18 of Sample counter stuck LO.

F-25 Bit 9 of Time counter stuck LO.
F-26 Bit 19 of Time counter stuck LO.

F-27 Bit 19 of Sample counter stuck LO.
F-28 Bit 10 of Time counter stuck LO.

F-29 Bit 20 of Time counter stuck LO.
F-30 Bit 20 of Sample counter stuck LO.

F-31 Bit 21 of Time counter stuck LO.
F-32 Bit 21 of Sample counter stuck LO.

F-33 Bit 22 of Time counter stuck LO.
F-34 Bit 22 of Sample counter stuck LO.
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Test 5— Display Verification

The Display Verification test exercises the display digits 
so service personnel can verify correct display operation. 
The first part of the test turns on all the segments of each 
digit, one digit at a time, from left to right. This verifies that 
there are no open connections to the display grids and no 
shorts between grid drive lines. It also verifies that all the 
segments in each digit can be driven on.

The second part of the test turns on one segment at a 
time, in all the digits at once. This is for verifying that there 
are no shorts between segment drive lines.

To start the test, set the Channel 1 Input Coupling switch 
either to GND or DC position.

Stimulus Loops. To facilitate troubleshooting the CTM 
circuitry, there are six fast hardware stimulus loops that can 
be individually selected (via the SGL SWP RESET button) 
and run. They are designed to exercise a portion of the cir
cuitry in a known, repeating pattern (all except Stimulus 
Loop 6). A stable trigger signal is provided, so that the tim
ing relationships of various signals can be viewed and com
pared on a test oscilloscope.

When a particular stimulus loop is selected, the readout 
will display “Sn" when the loop is not running, where “n” is 
the stimulus loop number (1 through 6). A stimulus loop is 
started by changing the Channel 1 Input Coupling switch 
setting from the AC position to the GND or DC position. To 
stop a stimulus loop, return Channel 1 Input Coupling switch 
back to the AC position. When a stimulus loop is started, 
the readout will go blank (for stimulus loops 1 through 5). 
The selected stimulus loop must be stopped before another 
stimulus loop can be selected.

Stimulus Loop 1

Stimulus Loop 1 selects Period measurement mode for 
the counter front end and performs measurements on the 
internal firmware-generated test signals. See Figure 6-2 for 
Period test waveforms and their location. The positive-going 
pulse at TP1500 (TRESET) can be used as a trigger signal.

Stimulus Loop 2

Stimulus Loop 2 selects Width measurement mode for 
the counter front end and performs measurements on the

test signal. See Figure 6-3 for width test waveforms and 
their location. The positive-going pulse at TP1500 
(TRESET) can be used as a trigger signal.

Stimulus Loops 3, 4, and 5

These stimulus loops exercise the DMM serial interface 
by sending out a particular control word repetitively. Stimu
lus Loop 3 transmits 55 hex, Stimulus Loop 4 transmits AA 
hex, and Stimulus Loop 5 transmits FI hex which is the 
control code that turns on the Ohms AC modulation source 
(used during diode test). Stimulus Loop 5 facilitates trouble
shooting the diode test ciruitry in the DMM.

Stimulus Loops 3, 4, and 5 allow service personnel to 
troubleshoot the optoisolator interface and check the shift 
register receiver (U1906) for proper operation. See Figure 
6-4 for the test waveforms and their locations. As with Stim
ulus Loops 1 and 2, the positive-going pulse at TP1500 
(TRESET) can be used as a stable trigger signal for viewing 
the test waveforms.

Stimulus Loop 6

In Stimulus Loop 6, the DMM hardware is set up to mea
sure diode forward-drop voltage as in the diode test in resis
tance measurements. To verify the forward-drop measure
ment accuracy, perform the following procedure.

1. Set:

Channel 1 Input Coupling GND 
UPPER FUNCTIONS- 
LOWER FUNCTIONS IN
Function Select DCV

2. Observe that the display on the readout is “Fd .000”.

3. Apply a 2 V signal from a calibrated source to the 
Multimeter input connectors.

4. Read the voltage on the readout and verify measure
ment accuracy.
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TP1500
(TRESET)
DIAGRAM < 8 >

U1006C PIN 7 
(ENABLE)
DIAGRAM <10>

U1001A PIN 6 
DIAGRAM < 0 >

UI00IA PIN 3 
DIAGRAM < ^ >

U1003B PIN 3
(Cl )

DIAGRAM < 6 >

U1003A PIN 2
(C2)

DIAGRAM

U1100 PIN 15 
DIAGRAM ❖

• 2 360|j«

100 MHz BURST

4204-31

Fig. 6-2. Period measurement loop test waveforms.

6-19



Maintenance— 2236 Service

T P 1 5 0 0  
(T R E S E T )

D IA G R A M  < 1 3

£  360 JJ8  -
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D IA G R A M <5>

U 1 0 0 1 A P I N  6  

D IA G R A M <5>

U 1 0 0 1 A  P I N  5  

D IA G R A M <5>

U 1 0 0 1 A  P I N  3  

D IA G R A M <5>
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D IA G R A M <5>

U 1 0 0 3 A  P I N  2  
(C2)

D IA G R A M
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4 2 0 4 - 3 2

Fig. 6-3. Width measurement loop test waveforms.
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TP 1500 
(TRESET)
DIAGRAM < $ >

U1805 PIN 2 
(OPTOE CLK)
DIAGRAM

STIMULUS LOOP 3 
55 HEX

STIMULUS LOOP 4 
AA HEX

STIMULUS LOOP 5 
FI HEX

4204-33

Fig. 6-4. DMM serial interface loops test waveforms.
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CORRECTIVE MAINTENANCE

INTRODUCTION

Corrective maintenance consists of component 
replacement and instrument repair. This part of the manual 
describes special techniques and procedures required to 
replace components in this instrument. If it is necessary to 
ship your instrument to a Tektronix Service Center for repair 
or service, refer to the “Repackaging for Shipment" 
instructions at the end of this section.

MAINTENANCE PRECAUTIONS

To reduce the possibility of personal injury or instrument 
damage, observe the following precautions.

1. Disconnect the instrument from the ac power input 
source before removing or installing components.

2. Use care not to interconnect instrument grounds 
which may be at difference potentials (cross grounding).

OBTAINING REPLACEMENT PARTS

Most electrical and mechanical parts can be obtained 
through your local Tektronix Field Office or representative. 
However, many of the standard electronic components can 
usually be obtained from a local commercial source. Before 
purchasing or ordering a part from a source other than 
Tektronix, Inc., please check the “Replaceable Electrical 
Parts’ list (Section 8) for the proper value, rating, tolerance, 
and description.

NOTE

Physical size and shape of a component may affect 
instrument performance, particularly at high 
frequencies. Always use direct-replacement 
components, unless it is known that a substitute will 
not degrade instrument performance.

Special Parts

In addition to the standard electronic components, some 
special parts are used in this instrument. These parts are 
manufactured or selected by Tektronix, Inc. to meet specific

performance requirements, or are manufactured for 
Tektronix, Inc. in accordance with our specifications. The 
various manufacturers can be identified by referring to the 
“Cross Index-Mfr Code Number to Manufacturer” at the be
ginning of the “Replaceable Electrical Parts" list. Most of the 
mechanical parts used in this instrument were manufactured 
by Tektronix, Inc. Order all special parts directly from your 
local Tektronix Field Office or representative.

Ordering Parts

When ordering replacement parts from Tektronix, Inc., 
be sure to include all of the following information:

1. Instrument type (include modification or option 
numbers).

2. Instrument serial number.

3. A description of the part (if electrical, include its com
ponent number).

4. Tektronix part number.

MAINTENANCE AIDS

The maintenance aids listed in Table 6-11 include items 
required for performing most of the maintenance procedures 
on this instrument. Equivalent products may be substituted 
for the examples given, provided their characteristics are 
similar.

INTERCONNECTIONS

Pin connectors are used to connect wires to the intercon
necting pins. They are grouped together and mounted in a 
plastic holder and should be removed, reinstalled, or re
placed as a unit. If an individual wire or connector in the 
assembly is faulty, the entire cable assembly should be re
placed. To provide correct orientation of this multipin con
nector when it is reconnected to its mating pins, an arrow is 
stamped on the circuit board, and a matching arrow is 
molded into the plastic housing of the multipin connector. 
Be sure these arrows are aligned with each other when the 
multipin connector is reinstalled.
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Table 6-11 
Maintenance Aids

Description Specifications Usage Example

1. Soldering Iron 15 to 25 W. General soldering and 
unsoldering.

Antex Precision Model C.

2. Torx Screwdrivers Torx tips #T7, #T9, #T10, 
#T15, and #T20.

Assembly and disassembly. Tektronix Part Numbers 
(#T7) 003-1293-00 
(#T9) 003-0965-00 
(#T 10) 003-0814-00 
(#T15) 003-0966-00 
(#T20) 003-0866-00

3. Nutdrivers 1/4 inch, 5/16 inch, 1/2 inch. Assembly and disassembly. Xcelite #8, #10, #16, 
and #18.

4. Open-end Wrench 9/16 inch. Assembly and disassembly.

5. Hex Wrenches 0.050 inch and 1/16 inch. Assembly and disassembly. Allen Wrenches.

6. Long-nose Pliers Component removal and 
replacement.

7. Diagonal Cutters Component removal and 
replacement.

8. Vacuum Solder 
Extractor

No static charge retention. Unsoldering components. Pace Model PC-10.

9. Lubricant No-Noise. Switch lubrication. Tektronix Part Number 
006-0442-02.

10. Pin-replacement Kit Replace circuit board connector 
pins.

Tektronix Part Number 
040-0542-01.

11. Isolation Jransformer Isolate the instrument from the 
ac-power-source outlet.

Tektronix Part Number 
006-5953-00.

12. IX  Probe Power supply ripple check. TEKTRONIX P6101 
Probe (IX). Part Number 
010-6101-03.

13. Bayonet Ground 
Assembly

Signal interconnection. Tektronix Part Number 
013-0085-00.

14. 1C Test Clip 40-lead tester. Testing DIP 1C packages. Tektronix Part Number 
003-0801-00;
AP Products Model 
TC-40.
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TRANSISTORS AND INTEGRATED 
CIRCUITS

Transistors and integrated circuits should not be re
placed unless they are actually defective. If unsoldered from 
the circuit board during routine maintenance, return them to 
their original board locations. Unnecessary replacement or 
transposing of semiconductor devices may affect the adjust
ment of the instrument. When a semiconductor is replaced, 
check the performance of any instrument circuit that may be 
affected.

Any replacement components should be of the original 
type or a direct replacement. Bend transistor leads to fit 
their circuit board holes and cut the leads to the same length 
as the original component. See Figure 9-2 for typical lead- 
configuration illustrations.

To remove a soldered dual-in-line packaged (DIP) 1C, do 
not heat adjacent conductors consecutively. Apply heat to 
pins at alternate sides and ends of the 1C as solder is re
moved. Allow a moment for the circuit board to cool before 
proceeding to the next pin.

The heat-sink-mounted power supply transistors are in
sulated from the heat sink. In addition, a heat-sink com
pound is used to increase heat transfer capabilities. 
Reinstall the insulators and replace the heat-sink compound 
when replacing these transistors. The compound should be 
applied to both sides of the insulators and should be applie 
to the bottom side of the transistor where it comes in cor 
tact with the insulator.

NOTE

After replacing a power transistor, check that the col
lector is not shorted to the heat sink before applying 
power to the instrument.

SOLDERING TECHNIQUES

The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used to 
remove or replace parts. General soldering techniques, 
which apply to maintenance of any precision electronic 
equipment, should be used when working on this 
instrument.

W A R NING

To avoid an electric-shock hazard, observe the follow
ing precautions before attempting any soldering: turn 
the instrument off, disconnect it from the ac power 
source, and allow approximately three minutes for the 
power-supply capacitors to discharge.

Use rosin-core wire solder containing 63% tin and 37% 
lead. Contact your local Tektronix Field Office or represen
tative to obtain the names of approved solder types.

When soldering on circuit boards or small insulated 
wires, use only a 15- to 25-watt, pencil-type soldering iron. 
A higher wattage soldering iron can cause etched-circuit 
conductors to separate from the board base material and 
melt the insulation on small wires. Always keep the solder
ing-iron tip properly tinned to ensure best heat transfer from 
the iron tip to the solder joint. To protect heat-sensitive 
components, either hold the component lead with long-nose 
pliers or place a heat block between the component body 
and the solder joint. Apply only enough solder to make a 
firm joint. After soldering, clean the area around the solder 
connection with an approved flux-removing solvent (such as 
isopropyl alcohol) and allow it to air dry.

C A U T I O N

Attempts to unsolder, remove, and resolder leads 
from the component side of a circuit board may cause 
damage to the reverse side of the circuit board.

The following techniques should be used to replace a 
component on any of the circuit boards:

1. Touch the vacuum desoldering tool to the lead at the 
older connection. Never place the iron directly on the 

Doard; doing this may damage the board.

NOTE

Some components are difficult to remove from the cir
cuit board due to a bend placed in each lead during 
machine insertion of the component. The purpose of 
the bent leads is to hold the component in place dur
ing a solder-flow manufacturing process that solders 
all the components at once. To make removal of ma
chine-inserted components easier, straighten the 
component leads on the reverse side of the circuit 
board with a small screwdriver or pliers. It may be 
necessary to remove the circuit board to gain access 
to the component leads on the reverse side of the 
circuit board. Circuit-board removal and reinstallation 
procedures are discussed later in this section.

2. When removing a multipin component, especially an 
1C, do not heat adjacent pins consecutively. Apply heat to 
pins at alternate sides and ends of the 1C as solder is re
moved. Allow a moment for the circuit board to cool before 
proceeding to the next pin.
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C A U T I O N

Excessive heat can cause the etched-circuit conduc
tors to separate from the circuit board. Never allow 
the solder extractor tip to remain at one place on the 
board for more than three seconds. Solder wick, 
spring-actuated or squeeze- bulb solder suckers, and 
heat blocks (for desoldering multipin components) 
must not be used. Damage caused by poor soldering 
techniques can void the instrument warranty.

To remove the instrument cabinet, perform the following 
steps:

1. Disconnect the power cord from the instrument. For 
instruments with a power-cord securing clamp; remove the 
Phillips-head screw holding the power-cord securing clamp 
before disconnecting the power cord.

2. Remove the screws from the right-rear side, the bot
tom front of the cabinet and two screws from the rear panel. 
Then remove the rear panel.

3. To replace the component, bend the leads of the re
placement Item to fit the holes in the circuit board. If the 
component is replaced while the board is installed in the 
instrument, cut the leads so they protrude only a small 
amount through the reverse side of the circuit board. Excess 
lead length may cause shorting to other conductive parts.

4. Insert the leads into the holes of the board so that the 
replacement component is positioned the same as the origi
nal component. Most components should be firmly seated 
against the circuit board.

5. Touch the soldering iron to the connection and apply 
enough solder to make a firm solder joint. Do not move the 
component while the solder hardens.

6. Cut off any excess lead protruding through the circuit 
board (if not clipped to size in step 3).

7. Clean the area around the solder connection with an 
approved flux-removing solvent. Be careful not to remove 
any of the printed information from the circuit board.

REMOVAL AND REPLACEMENT 
INSTRUCTIONS

The exploded view drawings in the “Replaceable Me
chanical Parts" list (Section 9) may be helpful during the 
removal and reinstallation of individual subassemblies or 
components. Circuit board and component locations are 
shown in the “Diagrams" section.

Cabinet

WA RNIN G

To avoid electric shock, disconnect the instrument 
from the ac-power-input source before removing or 
replacing any component or assembly.

3. Pull the front panel and attached chassis forward and 
out of the cabinet. To reinstall the cabinet, perform the fol
lowing steps:

4. Slide the back of the chassis frame into the front of 
the cabinet until the cabinet is fully into the front-panel 
groove and the rear of the cabinet is flush with the rear of 
the chassis.

5. Align the rear-panel and the side mounting holes with 
the screw holes in the chassis frame and reinstall the four 
screws removed in step 2.

C A U T I O N

To ensure that the cabinet is grounded to the instru
ment chassis, the screws
at the right-rear side and the bottom front of the cabi
net must be tightly secured.

6. Reconnect the power cord (reinstall the securing 
clamp and screw removed in step 1 if applicable).

CTM Circuit Board

The following procedure describes how to lift up and se
cure the CTM circuit board to the chassis (steps 1 through 
5) and how to remove it from the instrument (steps 6 
through 11).

1. Remove the ATIME POSITION control knob and pull 
the shaft straight out from the front panel.

2. Remove the six buttons and extension shafts from 
the CTM switches by inserting a small screwdriver between 
the extension shaft and the switch shaft. Push down and 
forward until the extension shaft is disengaged and pull the 
shafts straight back through the front panel.
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3. Disconnect the following connectors from the Display 
circuit board.

a. P2000, a ten-wire connector.

b. P2050, a nine-wire connector.

4. Remove the three screws located near the center 
front, middle, and rear of the CTM circuit board, identified by 
the words “Remove Screw To Unhinge” on the circuit 
board.

5. With one hand secure the left side of the CTM circuit 
board and with the other hand lift up the right end of the 
Board Latch. Raise up the CTM circuit board to its standing 
position, ensuring that the Board Latch clears the top of the 
chassis side rail. Release the Board Latch and lock it in 
place into the chassis side rail.

6. Disconnect the following connectors from the inside 
of the instrument.

a. P2100, a four-wire connector located at the top of the 
Alt Sweep circuit board.

b. P2200, a six-wire connector located on the right side 
of the Alt Sweep circuit board.

c. P2300, a five-wire connector located on the right side 
of the Main circuit board.

d. P2400, a five-wire connector located on the right side 
of the Main circuit board.

e. P2500, a two-wire connector located on the Main cir
cuit board under the Bottom Shield, Attenuator and Timing 
circuit-board module.

f. P2600, a two-wire connector located on the Main cir
cuit board behind the Bottom Shield, Attenuator and Timing 
circuit-board module.

g. P2700, a three-wire connector located on the Main 
circuit board behind the Alt Sweep circuit board.

h. P2800, a four-wire connector located at the rear of 
the CH 1 Logic Switch circuit board.

i. P2900, a two-wire connector located on the left side of 
the CH 1 VOLTS/DIV switch assembly under the top shield.

7. Remove the cable strap from the Alt Sweep circuit 
board by squeezing the strap together with a long-nose pli
ers on the back side of the circuit board. Slide the strap 
through the hole toward the front of the Alt Sweep circuit 
board.

8. Release the Board Latch and lower the CTM circuit 
board (lifted up in step 5) into the instrument.

9. Remove the screw on top of the right chassis side rail 
that holds the rear hinge to the CTM circuit board, separate 
hinge and remove loosned half.

10. Slide the CTM circuit board back until the front and 
middle hinges separate.

11. Pull forward and lift the CTM circuit board out of the 
instrument.

To reinstall the CTM circuit board, perform the following 
steps:

12. Insert the CTM circuit board into the top of the in
strument. Ensure that the two forward hinges on the CTM 
circuit board are behind the hinges mounted on the chassis 
side rail.

13. Slide the CTM circuit board forward until the middle 
and the front hinges on the CTM circuit board are inserted 
into the hinges on the chassis rail.

14. Replace separated portion of the rear hinge and the 
screw removed in step 9.

15. Raise up and secure the CTM circuit board to the 
chassis rail (released in step 8).

16. Reinstall the cable strap remove in step 7.

17. Reconnect the eight connectors from the CTM cir
cuit board (disconnected in step 6).

18. Release the Board Latch and lower the CTM circuit 
board into the instrument (removed in step 5).
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19. Reinstall three screws securing the CTM circuit 
board to the instrument (removed in step 4).

2. Remove four screws located on the right side behind 
the CTM plastic cover.

20. Reconnect two connectors to the Display circuit 
board (disconnected in step 3).

3. Lift up and secure the CTM circuit board (see ‘CTM 
Circuit Board” removal procedure).

21. Reinstall six pushbuttons and shaft extensions (re
moved in step 2).

4. Remove two screws located on the left side of the 
CTM circuit board (component side).

22. Reinstall the ATIME POSITION control shaft and 
knob (removed in step 1).

5. Gently lift the aluminum cover from the Multimeter 
connector holder tabs.

Display Circuit Board

To remove the Display circuit board, perform the follow

To reinstall the CTM bottom shield, perform the following 
steps:

ing steps:

1. Disconnect the following connectors from the Display 
circuit board.

6. Reinstall the CTM bottom shield and ensure that the 
Multimeter connector holder tabs are in place inside the 
slots of the bottom shield, (remove in step 5).

a. P2000, a ten-wire connector.
7. Reinstall two screws securing the left side of the CTM 

bottom shield to the CTM circuit board (removed in step 4).

b. P2050, a nine-wire connector. 8. Release the Board Latch and lower the CTM circuit 
board back into the instrument (removed in step 3).

2. Remove two screws securing the Display circuit 
board to the instrument front panel.

3. Tilt the Display circuit board back and lift up. Ensure 
that the readout evacuation tube clears the Front Panel cir

9. Reinstall four screws securing the right side of the 
CTM bottom shield to the CTM circuit board (removed in 
step 2).

cuit board.

To reinstall the Display circuit board, perform the follow
ing steps:

10. Reinstall the aluminum cover and two screws re
moved in step 1.

4. Reinstall the Display circuit board behind the readout 
window (removed in step 3).

CTM Insulator Box and Multimeter Control Circuit 
Board

5. Reinstall two screws to the rear of the Display circuit 
board (removed in step 2).

1. Remove three screws from the CTM insulator box, 
remove the CTM insulator box from CTM circuit board.

6. Reconnect two connectors to the Display circuit 
board (disconnected in step 1).

2. Remove the CTM bottom shield (see “CTM Bottom 
Shield” removal procedure).

CTM Bottom Cover

To remove the CTM bottom cover, perform the following 
steps:

3. Gently pull the Multimeter Control circuit board 
straight out until the interconnecting pins are disengaged 
from the CTM circuit board.

1. Remove the two screws holding the aluminum cover 
to the CTM circuit board and lift the aluminum cover off.

To reinstall the CTM insulator box and Multimeter Con
trol circuit board perform the following steps.
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4. Gently replace the Multimeter Control circuit board, 
aligning the interconnecting pins with their respective sock
ets (removed in step 3).

5. Replace the CTM bottom shield (see “CTM Bottom 
Shield” removal procedure).

6. Reinstall three screws securing the CTM insulator 
box to the CTM circuit board (removed in step 1).

NOTE

Inspect the conductive paint and plastic shield on the 
inside of the cover for damage. At the circular pad and 
edge check for continuity of the conductive paint, if 
either the plastic shield or the conductive paint is dam
aged, replace the complete plastic cover.

Cathode-Ray Tube

W ARNING

Use care when handling a crt. Breakage of the crt 
may cause high-velocity scattering of glass fragments 
(implosion). Protective clothing and safety glasses 
should be worn. Avoid striking the crt on any object 
which may cause it to crack or implode. When storing 
a crt, either place it in a protective carton or set it face 
down on a smooth surface in a protected location with 
a soft mat under the faceplate.

To remove the crt, perform the following steps:

1. Lift up and secure the CTM circuit board (see “CTM 
Circuit Board” removal procedure).

2. Disconnect four deflection-plate wires at the middle of 
the crt neck and unplug the Trace Rotation connector 
(P9006) from the Front-Panel circuit board (note the connec
tion locations and wire colors for reinstallation reference).

W A R NING  J
The crt anode lead and the High-Voltage Multiplier 
output lead retain a high-voltage charge after the in
strument is turned off. To avoid electrical shock, dis
connect the High-Voltage Multiplier lead from the crt 
anode lead and ground both leads to the main instru
ment chassis.

3. Unplug the crt anode lead connector from the High- 
Voltage Multiplier lead located on left side of Power-Supply 
shield and discharge it to the chassis.

4. Remove two front-panel screws that retain the plastic 
crt frame and light filter to the front panel. Remove the crt 
frame and light filter from the instrument.

5. Remove the crt socket cap from the rear of the crt 
socket for reinstallation.

6. With the rear of the instrument facing you, place the 
fingers of both hands over the front edge of the front 
subpanel. Then, using both thumbs, press forward gently on 
the crt funnel near the front of the crt. When the crt base 
pins disengage from the socket, remove the crt and the crt 
shield through the instrument front subpanel. Place the crt in 
a safe place until it is ready to reinstall. If the plastic crt 
comer pads fall out, save them for reinstallation.

To reinstall the crt, perform the following steps:

7. Reinstall any plastic crt corner pads that are out of 
place. Insert the crt, crt shield, anode lead, and Trace Rota
tion leads through the front-panel opening. Ensure all pins 
are straight and that the indexing keys on the crt base, 
socket, and shield are aligned. Make sure that the ground 
clip makes contact only with the outside of the crt shield.

8. Push the crt base into the socket. Verify that the crt 
base and socket are flush together as viewed from the rear 
and that the crt is seated properly in the front-panel 
opening.

9. Reinstall the crt socket cap to the rear of the crt 
socket (removed in step 5).

10. Reinstall the crt frame and light filter; then secure 
them with two front-panel screws (removed in step 4).

11. Reconnect the crt anode lead to the High-Voltage 
Multiplier lead (disconnected in step 3).

12. Reconnect the four deflection-plate wires and the 
Trace Rotation connector (disconnected in step 2).

13. Unlock the CTM circuit board and lower it into the 
instrument (see “CTM Circuit Board” removal procedure).
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Power-Supply Shield

To remove the Power-Supply shield, perform the follow
ing steps:

1. Remove the CTM circuit board (see the “CTM Circuit 
Board” removal procedure).

2. Remove the screw from the plastic power-supply 
cover on the bottom section of the Main circuit board. Press 
gently on the rear of the cover and slide it forward.

3. Remove the screw securing the Power-Supply shield 
to the Main circuit board (located at the bottom of the circuit 
board near the middle right side of the frame).

4. Remove three screws securing the Power-Supply 
shield to the back of the chassis frame. Two screws are 
located at the left rear and one screw is located at the up
per-right corner of the Power-Supply shield.

5. Remove the crt anode lead from the anode clip on the 
side of the Power-Supply shield.

6. Remove the screw from the front upper-right hand 
corner of the Power-Supply shield.

7. Lift the shield up and out of the chassis frame by re
moving the right rear corner first.

To reinstall the Power-Supply shield, perform the follow
ing steps:

8. Insert the shield into the chassis frame. Make sure 
that the shield’s right and back edges are in their chassis 
frame guides, that the crt socket-wire assembly is in its cut
out, and that the Alt Sweep board is in its plastic holder.

9. Reinstall the screw at the upper-right hand corner of 
the shield (removed in step 6).

10. Reinstall the crt anode lead into the anode clip on 
the side of the Power-Supply shield (removed in step 5).

11. Reinstall three screws securing the shield to the 
back of the chassis frame (removed in step 4).

12. Reinstall the screw holding the Power Supply shield 
to the Main circuit board at the right side of the frame (re
moved in step 3).

13. Reinstall the plastic power-supply cover on the bot
tom of the Main circuit board and secure both the shield and 
the cover with one screw (removed in step 2).

14. Reinstall the CTM circuit board (see “CTM Circuit 
Board” reinstallation procedure).

Filter Circuit Board

To remove the Filter circuit board, perform the following 
steps:

1. Remove the CTM circuit board (see the “CTM Circuit 
Board’ removal procedure).

2. Remove the Power-Supply shield (see the “Power- 
Supply Shield” removal procedure).

3. Remove five wires to the Filter circuit board by unsol
dering two wires from the Main circuit board, two from the 
line filter, and one wire from the fuse holder (pull the protec
tive cap completely off the fuse holder before unsoldering).

4. Remove two screws securing the Filter circuit board 
to the back of the chassis frame. Lift the Filter circuit board 
out of the instrument.

To reinstall the Filter circuit board, perform the following 
steps:

5. Reinstall two screws securing the Filter circuit board 
to the back of the chassis frame (removed in step 4).

6. Resolder the five wires from the Filter circuit board to 
the Main circuit board, line filter, and fuse holder (unsoldered 
in step 3).

7. Reinstall the Power-Supply shield (see the “Power- 
Supply Shield” reinstallation procedure).

8. Reinstall the CTM circuit board (see “CTM Circuit 
Board’ reinstallation procedure).

Alt Sweep Circuit Board

To remove the Alt Sweep circuit board, perform the fol
lowing steps:

1. Lift up and secure the CTM circuit board (see “CTM 
Circuit Board” removal procedure).
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Sweep circuit board:

a. P2100, a four-wire connector located at the top of the 
circuit board.
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b. P2200, a six-wire connector located on the right side 
of the circuit board.

3. Disconnect P2700, a three-wire connector located on 
the Main circuit board located behind the Alt Sweep circuit 
board.

4. Remove the cable strap from the Alt Sweep circuit 
board by squeezing the strap together with long-nose pliers 
on the back side of the circuit board. Slide the strap through 
the hole toward the front of the Alt Sweep circuit board.

5. Use a vacuum-desoldering tool to unsolder the 27 
pins (between the Alt Sweep circuit board and the Main cir
cuit board) from the Main circuit board.

6. Remove the Alt Sweep circuit board from the instru
ment by unclipping it from the plastic holder attached to the 
Power-Supply shield.

To reinstall the Alt Sweep circuit board, perform the fol
lowing steps:

7. Insert the 27 pins of the Alt Sweep circuit board into 
the Main circuit board.

8. Reinstall the Alt Sweep circuit board into the plastic 
holder attached to the Power-Supply shield.

9. Resolder the 27 pins to the Main circuit board (unsol
dered in step 5).

10. Reinstall cable strap into the Alt Sweep circuit board 
(removed in step 4).

11. Reconnect the three connectors to the Alt Sweep 
and Main circuit boards (disconnected in steps 2 and 3).

12. Unlock the CTM circuit board and lower it into the 
instrument (see “CTM Circuit Board” removal procedure).

Attenuator and CH 1 Logic Switch Circuit Boards

To remove the Attenuator and CH 1 Logic Switch circuit 
boards, perform the following steps:

1. Use a 1/16-inch hex wrench to loosen the set screws 
on both the CH 1 and CH 2 VOLTS/DIV Variable knobs and 
remove the knobs.

2. Set the CH 1 and CH 2 VOLTS/DIV switches to the 
same position. Note switch positions for reinstallation refer
ence; then remove the knobs by pulling them straight out 
from the front panel.

3. Remove two screws securing the Attenuator board to 
the subpanel (located underneath the CH 1 and CH 2 input 
connectors).

4. Unsolder the resistors from the CH 1 and CH 2 input 
connectors.

5. Lift up and secure the CTM circuit board (see ‘CTM 
Circuit Board” removal procedure).

6. Remove one screw and end of the ground strap from 
the top of the Front-Panel circuit board (ground strap from 
the top shield).

7. Remove five screws securing the top shield to both 
the Attenuator circuit board and the bottom shield. Remove 
the top shield, the ground strap from the Front-Panel circuit 
board and one end of the ground strap from the rear of the 
Attenuator circuit board.

8. Disconnect the following connectors from the Attenu
ator circuit board, noting their locations for reinstallation 
reference:

a. P2800, a four-wire connector located at the rear of 
the CH 1 Logic Switch circuit board.

b. P2900, a two-wire connector located on the left side 
of the CH 1 VOLTS/DIV switch assembly.

c. P9091, a three-wire connector located between the 
Channel 1 and Channel 2 Variable potentiometers at the 
rear of the Attenuator circuit board.
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d. P9103, a four-wire connector located behind the CH 1 
VOLTS/DIV switch assembly.

e. P9108, a four-wire connector located behind the CH 2 
VOLTS/DIV switch assembly.

9. Remove two screws and the ground strap from the 
rear of the Attenuator circuit board.

10. Pull the Attenuator and CH 1 Logic Switch circuit 
boards straight back from the front of the instrument until 
the circuit boards interconnecting pins are disengaged and 
the switch shafts are clear of both the Front-Panel circuit 
board and the two Input Coupling switch shafts (located 
between the front panel and the subpanel). Then lift out the 
entire assembly through the top of the instrument.

To reinstall the Attenuator and CH 1 Logic Switch circuit 
boards, perform the following steps:

11. Insert the two VOLTS/DIV switch shafts and the In
put Coupling switch shafts into the front-panel holes. En
sure that the interconnecting pins are aligned with the 
Front-Panel circuit board connectors and that the two resis
tors (soldered to the bottom of the Attenuator circuit board) 
do not touch the Front-Panel circuit board. Push the Attenu
ator circuit board forward and, at the same time, press the 
front end of the board down slightly. Align the two Input 
Coupling switch shafts with the front-panel holes by moving 
either the Channel 1 or the Channel 2 Input Coupling switch 
knob.

12. Reinstall two screws and ground strap to the rear of 
the Attenuator circuit board ( removed in step 9).

13. Reconnect five connectors to the Attenuator and CH 
1 Logic Switch circuit boards (disconnected in step 8).

14. Replace the top shield and reinstall the five screws 
and the ends of the two ground straps (removed in step 7).

15. Reinstall the screw and the end of the ground strap 
to the Front-Panel circuit borad (removed in step 6).

16. Unlock the CTM circuit board and lower it into the 
instrument (see “CTM Circuit Board” removal procedure).

17. Resolder the resistors to the CH 1 and CH 2 input 
connectors (disconnected in step 4).

18. Reinstall two screws securing the Attenuator board 
to the subpanel (removed in step 3).

19. Reinstall the two VOLTS/DIV knobs at the positions 
noted in step 2.

20. Rotate the two Variable control shafts fully clock
wise to their calibrated detent positions.

21. Reinstall the Variable knobs onto their shafts (with 
lettering horizontal and right-side up) and tighten the set 
screws.

Tinning Circuit Board

To remove the Timing circuit board, perform the following 
steps:

1. Lift up and secure the CTM circuit board (see “CTM 
Circuit Board” removal procedure).

2. Use a 1/16-inch hex wrench to loosen the setscrew of 
the SEC/DIV Variable knob.

3. Lock the A and B SEC/DIV knobs together and note 
the position for reinstallation reference. Use a 1/4-inch nut 
driver to remove the nut securing the B SEC/DIV knob; pull 
off the knob and collet from the shaft assembly.

4. Use a 1/16-inch hex wrench to loosen two set screws 
securing the A SEC/DIV dial to the shaft assembly.

5. Disconnect the following connectors from the Timing 
circuit board.

a. P9700, a 10-wire connector located on the right edge 
of the Timing circuit board.

b. P9705, an eight-wire connector located at the rear of 
the Timing circuit board.

6. Remove one screw at the rear of the Attenuator cir
cuit board (securing both the Attenuator and the Timing cir
cuit boards to the Bottom shield).

7. Remove the remaining three screws securing the Tim
ing circuit board to the Bottom shield.
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8. Pull the Timing circuit board straight back from the 
front of the instrument until the circuit board interconnecting 
pins are disengaged and the switch shaft is clear of the 
Front-Panel circuit board.

To reinstall the Timing circuit board, perform the follow
ing steps:

9. Insert the SEC/DIV switch shaft through the hole in 
the Front-Panel circuit board, ensuring that the intercon
necting pins are aligned with the Front-Panel connectors. 
Push the Timing circuit board forward into position.

10. Reinstall three screws securing the Timing circuit 
board to the Bottom shield (removed in step 7).

11. Reinstall the remaining screw at the rear of the 
Attenuator circuit board securing both the Attenuator and 
the Timing circuit boards to the Bottom shield (removed in 
step 6).

12. Reconnect two connectors to the Timing circuit 
board (disconnected in step 5).

13. Reinstall the A SEC/DIV dial in the position noted in 
step 3 and secure it with two set screws lossened in step 4.

14. Reinstall the collet and the B SEC/DIV knob at the 
position noted in step 3 and secure it with the nut.

15. Reinstall the SEC/DIV Variable knob onto its shaft 
(with lettering horizontal and right-side up) and tighten the 
set screw.

16. Unlock the CTM circuit board and lower it into the 
instrument (see “CTM Circuit Board” removal procedure).

Bottom Shield, Attenuator and Timing Circuit Board 
Module

Removal of the module consisting of the Bottom shield 
and the Attenuator and Timing circuit boards is accom
plished by the following steps:

1. Lift up and secure the CTM circuit board (see “CTM 
Circuit Board” removal procedure).

2. Perform steps 2 through 8 of the “Attenuator and CH 
1 Logic Switch Circuit Board” removal procedure.

3. Perform steps 2 through 5 of the “Timing Circuit 
Board” removal procedure.

4. Place the instrument on its side and remove four 
screws holding the Bottom shield to the Main circuit board.

5. Pull the Bottom shield, along with the attached circuit 
boards straight back from the front of the instrument until 
the interconnecting pins on the circuit boards are disen
gaged and the switch shafts are clear of the holes in the 
Front-Panel circuit board; then lift out the entire assembly 
through the top of the instrument.

6. If accessibility to the bottom of either the Attenuator 
or the Timing Circuit board is desired, refer to step 9 of the 
“Attenuator and CH 1 Logic Switch Circuit Boards” removal 
procedure and to steps 6 and 7 of the “Timing Circuit 
Board” removal procedure.

To reinstall the Bottom-shield-Attenuator-Timing assem
bly, perform the following steps:

7. If one or both of the circuit boards was removed, rein
stall the circuit board(s) to the Bottom shield by referring to 
step 12 of the “Attenuator and CH 1 Logic Switch Circuit 
Boards” reinstallation procedure and to steps 10 and 11 of 
the “Timing Circuit Board” reinstallation procedure.

8. Insert the three switch shafts through the holes in 
both the Front-Panel circuit board and the front panel (refer 
to the “Attenuator and CH 1 Logic Switch Circuit Boards” 
and the “Timing Circuit Board” reinstallation procedures).

9. Reinstall the four screws holding the Bottom shield to 
the Main circuit board (removed in step 4).

10. Perform steps 13 through 15 of the “Attenuator and 
CH 1 Logic Switch Circuit Boards” reinstallation procedure 
and step 12 of the of the “Attenuator Circuit Board" 
reinstallation procedure and steps 13 through 15 of the 
“Timing Circuit Board” reinstallation procedure.

Front-Panel Circuit Board

1. Remove the CTM circuit board (see the “CTM Circuit 
Board” removal procedure).

2. Remove the crt (see the “Cathode-Ray Tube” removal 
procedure).
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3. Remove the Bottom shield, Attenuator and Timing cir
cuit-board module (see the preceding removal procedure).

4. Remove the knobs from the following control shafts 
by pulling them straight out from the front panel:

a. Channel 1 and Channel 2 POSITION,

b. A/B SWP SEP,

c. Horizontal POSITION,

d. A TRIGGER LEVEL,

e. B TRIGGER LEVEL

5. Unsolder both the resistor to the EXT INPUT center 
connector and the wire strap to the EXT INPUT ground lug.

6. Unsolder the single wire from the PROBE ADJUST 
connector and the two wires from the VAR HOLDOFF con
trol (leading to the Front-Panel circuit board).

7. Remove the following screws:

a. Three screws securing the upper part of the Front- 
Panel circuit board to the front panel.

b. Two recessed frame-securing screws at the left-rear 
corner of the chassis frame.

c. Two screws holding the Main circuit board to the 
chassis frame.

d. One screw securing the delay line to the chassis 
frame on the left side of the instrument.

e. Two recessed frame-securing screws at the right- 
front comer.

8. Pull the left-front frame assembly apart from the right- 
rear frame assembly.

NOTE

At this point, any component on the Front-Panel cir
cuit board may be accessed for removal and replace
ment. Skip to step 12 of this procedure after 
component replacement, if circuit board replacement 
is intended, continue with the remaining disassembly 
steps.

9. Use a vacuum-desoldering tool to unsolder the 39 
wire straps from the Main circuit board (connecting to the 
Front-Panel circuit board).

10. Remove the Front-Panel circuit board from the in
strument and clean the wire-strap holes on the Main circuit 
board of any remaining solder.

NOTE

if a vacuum-desoldering tool is not available, lift each 
strap out of the Main circuit board as the joint is 
heated.

To reinstall the Front-Panel circuit board, perform the fol
lowing steps:

11. Insert and resolder the 39 wire straps on the Front- 
Panel circuit board into their corresponding holes in the 
Main circuit board (unsoldered in step 9).

12. Align the two chassis frame assemblies disassem
bled in step 8, making sure the POWER switch extension- 
shaft button is properly placed in the front panel.

13. Reinstall four chassis-frame securing screws, two 
screws securing the Main circuit board to the chassis frame, 
and one screw securing the delay line to the chassis frame 
(removed in step 7, parts b through e).

14. Push the Front-Panel circuit board forward and in
sert the control shafts, push buttons, and three-position 
slide switches into their corresponding front-panel holes.

15. Reinstall three screws securing the Front-Panel cir
cuit board to the front panel (removed in step 7, part a).

16. Resolder the single wire to the PROBE ADJUST 
connector and the two wires to the VAR HOLDOFF control 
(unsoldered in step 6).
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17. Resolder the resistor to the EXT INPUT center con
nector and the wire strap to the EXT INPUT ground lug 
(unsoldered In step 5).

18. Replace the front-panel knobs (removed in step 4).

19. Reinstall the Bottom shield, Attenuator, and Timing 
circuit-board module (see the preceding reinstallation 
procedure).

20. Reinstall the crt (see the “Cathode-Ray Tube” 
reinstallation procedure).

21. Reinstall the CTM circuit board (see “CTM Circuit 
Board” reinstallation procedure).

Main Circuit Board

All components on the Main circuit board are accessible 
either directly or by removing either the CTM circuit board, 
the crt, the Bottom shield, Attenuator, Timing circuit-board 
module, or the Power-Supply shield. Removal of the Main 
circuit board is required only when it is necessary to replace 
the board with a new one.

To remove the Main circuit board, perform the following 
steps:

1. Remove the CTM circuit board (see the ‘CTM Circuit 
Board" removal procedure).

2. Disconnect the three-wire B DELAY TIME POSITION 
potentiometer connector (P9644) from the Main circuit 
board (located in front of the Power-Supply shield).

3. Remove the Alt Sweep circuit board (see “Alt Sweep 
Circuit Board” removal procedure).

4. Remove the Power-Supply shield and plastic power- 
supply cover (see “Power-Supply Shield” removal 
procedure).

5. Unsolder five wires from the Filter circuit board (lead
ing to the Main circuit board).

6. Remove connectors from the Attenuator and Timing 
circuit boards, noting their locations for reinstallation 
reference.

7. Remove the FOCUS control shaft assembly by pulling 
it straight out from the front panel.

8. Remove the POWER switch extension-shaft assem
bly by first pressing in the POWER button to the ON posi
tion. Then insert a scribe (or similar tool) into the notch 
between the end of the switch shaft and the end of the 
extension shaft and gently pry the connection apart. Push 
the extension shaft forward, then sideways, to clear the 
switch shaft. Finally, pull the extension shaft back and out of 
the instrument.

9. Disconnect P9001 and P9002 from the rear of the 
Main circuit board near the fuse holder.

10. Unsolder the rear-panel EXT Z AXIS connector wire 
from the Main circuit board.

11. Remove two screws securing the power-supply tran
sistor heat-sink assembly (at the right side of the chassis 
frame.

WARMING

The crt anode lead and the output terminal to the 
High-Voltage Multiplier will retain a high-voltage 
charge after the instrument is turned off. To avoid 
electrical shock, ground the crt side of the anode lead 
to the main instrument chassis.

12. Disconnect the crt anode lead from the High-Voltage 
Multiplier anode lead by carefully pulling the anode plug out 
of the jack. Discharge the plug tip to the chassis.

13. Unsolder two sets of crt socket wires from the Main 
circuit board, noting wire color and position for reinstallation 
reference.

14. Unsolder two sets of delay-line wires from the Main 
circuit board, noting wire color and position for reinstallation 
reference.

15. Remove three screws securing the Bottom shield to 
the Main circuit board.

16. Remove three screws securing the Main circuit 
board to the instrument chassis frame (one under the EXT Z 
AXIS connector and two along the left side of the Main cir
cuit board).
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17. Use a vacuum-desoldering tool to unsolder the 39 
wire straps (connecting the Main circuit board to the Front- 
Panel circuit board) from the Main circuit board.

NOTE

if a vacuum-desoldering tool is not available, lift each 
wire strap out of the Main circuit board as the joint is 
heated. Use care to maintain, as nearly as possible, 
the original shape and spacing of the wire straps to 
facilitate replacing the circuit board.

18. Push the wire-strap connection end of the Main cir
cuit board down until it is clear of all wire strap ends; then 
remove it through the bottom of the instrument frame. En
sure that the wire straps are not bent out of place.

To replace the Main circuit board, use the following 
procedure:

19. Place the Main circuit board into the chassis frame, 
ensuring that the board is in the guides at the rear and right 
side of the frame and that the 39 wire straps are inserted 
into their corresponding holes.

20. Reinstall three screws securing the Main circuit 
board to the chassis frame (removed in step 16).

21. Resolder 39 wire straps to the Main circuit board.

22. Reinstall three screws holding the bottom shield to 
the Main circuit board (removed in step 15).

23. Resolder two sets of delay-line wires at the locations 
noted in step 14.

24. Resolder two sets of crt socket wires at the loca
tions noted in step 13.

25. Reconnect the crt anode lead to the High-Voltage 
Multiplier anode lead (disconnected in step 12).

26. Reinstall two securing screws in the power-supply 
transistor heat sink assembly ( removed in step 11).

27. Insert and resolder the EXT Z AXIS connector wire 
into the Main circuit board (removed in step 10).

28. Reconnect P9001 and P9002 to the Main circuit 
board (removed in step 9).

29. Insert the POWER switch extension-shaft assembly 
into the front panel (from the rear). Push the POWER switch 
to the ON lock position and align the extension shaft with 
the switch shaft. Press them together gently until they snap 
into place.

30. Reinstall the FOCUS control shaft assembly (re
moved in step 7).

31. Reconnect the connectors to the Attenuator and 
Timing circuit boards (removed in step 6).

32. Resolder five wires from the Filter circuit board to 
the Main circuit board (unsoldered in step 5).

33. Reinstall the Power-Supply shield and plastic power- 
supply cover (see “Power-Supply Shield” reinstallation 
procedure).

34. Reinstall the Alt Sweep circuit board (see “Alt 
Sweep Circuit Board” reinstallation procedure).

35. Reconnect the B DELAY TIME POSITION poten
tiometer connector (P9644) to the Main circuit board (dis
connected in step 2).

36. Reinstall the CTM circuit board (see “CTM Circuit 
Board” reinstallation procedure).

REPACKAGING FOR SHIPMENT

If the instrument is to be shipped to a Tektronix Service 
Center for service or repair, attach a tag showing; owner 
(with address) and the name of an individual at your firm 
that can be contacted. Include complete instrument serial 
number and a description of the service required.

Save and reuse the package in which your instrument 
was shipped. If the original packaging is unfit for use or not 
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to 
protect its finish. Obtain a carton of corrugated cardboard 
having a carton test strength of 275 pounds and having
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inside dimensions of no less than six inches more than the 
instrument dimensions. Cushion the instrument by tightly 
packing three inches of dunnage or urethane foam between 
carton and instrument, on all sides. Seal carton with ship
ping tape or industrial stapler.

SELECTABLE COMPONENTS

If desired, the trigger-system bandwidth of the instru
ment may be reduced from the normal 20 MHz to frequen
cies shown in Table 6-12. To alter the bandwidth, remove 
C419 (component number A1C419 on Diagram 3) from the 
Main Circuit Board using the steps in the “Soldering Tech
niques” part of the “Maintenance" section. The capacitor 
should be replaced with a non-polarized type such as a disc- 
ceramic or equivalent.

Table 6-12 
Trigger Bandwidth Alternation

Trigger Capacitor
Bandwidth Value

20 MHz 180 pF
10 MHz 390 pF
5 MHz 750 pF

1 MHz 3300 pF
50 kHz 0.068 mF
10 kHz 0.33 (i F
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OPTIONS

INTRODUCTION

There is presently only one option available for the 2236. 
A brief description of this option is given in the following 
paragraph. For further information about this instrument op
tion, see your Tektronix Catalog or contact your Tektronix 
Field Office or representative.

OPTION 14

Option 14 replaces the internal 10 MHz time base (clock) 
circuit with a self-contained temperature-compensated crys
tal oscillator for increased accuracy and stability.
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Section 8 -  2236 Servioe

REPLACEABLE 
ELECTRICAL PARTS
PARTS ORDERING INFORMATION

Replacement parts are available from  or th rough your local 
Tektron ix , Inc. Field O ffice  or representative.

Changes to  Tektron ix  instrum ents are som etimes made to  
accom m odate im proved com ponents as they become available, 
and to  give you the  benefit o f the  latest c ircu it im provem ents 
developed in ou r engineering department. It is therefo re im po r
tant, when ordering parts, to  inc lude the  fo llow in g  in fo rm ation  in 
you r order: Part num ber, instrum ent type  o r number, serial 
num ber, and m o d ifica tion  num ber if  applicable.

If a part you have ordered has been replaced w ith  a new or 
im proved part, you r loca l Tektron ix , Inc. F ie ld O ffice  o r represen
ta tive w ill con tac t you  concern ing  any change in  part number.

C hange in fo rm ation , if  any, is located at the  rear o f th is  
manual.

LIST OF ASSEMBLIES

A  lis t of assemblies can be fou nd  at the  beginn ing o f the 
E lectrica l Parts L ist. The assemblies are lis ted in  num erical order. 
W hen the  com plete  com ponent num ber o f a part is known, th is  lis t 
w ill iden tify  the assem bly in  w h ich  th e  part is  located.

CROSS INDEX-MFR. CODE NUMBER TO  
MANUFACTURER

The Mfr. C ode N um ber to  M anufacturer index fo r the 
E lectrical Parts List Is located im m ediate ly after th is  page. The 
Cross Index provides codes, names and addresses of m anufac
turers o f com ponents listed in  the  E lectrica l Parts List.

ABBREVIATIONS
A bbreviations con form  to  Am erican National Standard Y1.1.

COMPONENT NUMBER (column one of the 
Electrical Parts List)

A  num bering m ethod has been used to  iden tify  assemblies, 
subassemblies and parts. Examples of th is  num bering method 
and typ ica l expansions are illus tra ted  by the  fo llow ing :

Example a.

A23R1234

com ponent num ber 

A23^_  "  R1234

Assem bly n u m b e r, C ircu it num ber

Reach Resistor 1234 of Assembly 23

Example b. com ponent number

A23A2R1234 A23 A2 R1234
Assem bly
num ber

Subassembly
num ber \  C ircu it 

number

Read: Resistor 1234 of Subassembly 2 of Assembly 23

O nly  the c ircu it num ber w ill appear on the  d iagram s and 
c ircu it board illustra tions. Each diagram  and c ircu it board 
illus tra tion  is c learly  marked w ith  the  assembly number. 
Assem bly num bers are a lso m arked on the  m echanica l exploded 
views located in the  Mechanical Parts List. The com ponent 
num ber is obta ined by adding the  assembly num ber p refix to  the 
c ircu it number.

The E lectrica l Parts L ist is d iv ided and arranged by 
assemblies in  num erica l sequence (e.g., assem bly A1 w ith  its 
subassem blies and parts, precedes assem bly A2 w ith  its  sub- 
assemblies and parts).

C hassis-m ounted parts have no assem bly num ber p refix 
and are located at the  end of the  E lectrica l Parts List.

TEKTRONIX PART NO. (column two of the 
Electrical Parts List)

Ind icates part num ber to  be used when ordering  replace
m ent part from  Tektron ix.

SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List)

C olum n three  (3) ind ica tes the  serial num ber at w h ich  the 
part was firs t used. C o lum n fo u r (4) ind ica tes the  serial num ber at 
w hich the part was removed. No serial num ber entered indica tes 
part is good fo r all seria l numbers.

NAME & DESCRIPTION (column five of the 
Electrical Parts List)

In the  Parts List, an Item  Name is separated from  the 
descrip tion  by a co lon  (:). Because o f space lim ita tions, an Item 
Name m ay som etim es appear as incom plete . For fu rthe r Item 
Nam e iden tifica tion , the  U.S. Federal C ata log ing  H andbook H6-1 
can be u tilized where possible.

MFR. CODE (column six of the Electrical Parts 
List)

Indicates the  code num ber of the  actual m anufactu re r o f the 
part. (C ode to  name and address cross reference can be found 
im m ediate ly a fte r th is  page.)

MFR. PART NUMBER (column seven of the 
Electrical Parts List)

Ind icates actual m anufacturers part number.
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CROSS INDEX -  MFR. CODE NUMBER TO
M fr .
C o d e  M a n u fa c tu re r___________________________ A d d re s s _________________________ _

00136 MCCOY ELECTRONICS CO NOTTS AND CHESTNUT ST
00853 SQNGOMO HESTON INC SONGONO RD

SONGONO CAPACITOR DIV P 0 BOX 128
01121 0LLEN-8RA0LEY CO 1201 SOUTH 2ND ST
01281 TRH INC

TRM SEMICONDUCTOR OIV
14520 AVIATION BLVD

01295 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSNOY
SEMICONDUCTOR GROUP P 0 BOX 225012 N/S 49

02111 SPECTROL ELECTRONICS CORP 17070 E GALE OVE
SUB OF COURIER CORP P 0 BOX 1220

02113 COILCROFT INC 1102 SILVER LAKE RO
02114 ONPEREX ELECTRONIC CORP 

FERROXCUBE OIV
5083 KINGS HMY

02735 RCA CORP
SOLIO STATE D IVISION

ROUTE 202

03508 GENERAL ELECTRIC CO 
SEMI-CONDUCTOR PRODUCTS OEPT

N GENESEE ST

04099 COPCO INC FORESIGHT INDUSTRIAL PORK 
P 0 BOX 2164

04222 OVX CERAMICS DIV OF AVX CORP 19TH OVE SOUTH 
P 0 BOX 867

04713 MOTOROLA INC 
SEMICONDUCTOR GROUP

5005 E NCOOHELL RO

05245 CORCOM INC 2635 N KILDARE OVE
05397 UNION CARBIDE CORP MATERIALS SYSTEMS 

OIV
11901 MOOISON OVE

07263 FOIRCHILD CAMERA AND INSTRUMENT CORP 
SEMICONDUCTOR OIV

464 ELLIS ST

07716 TRH INC
TRH ELECTRONICS COMPONENTS
TRH IRC FIXED RESISTORS/BURLINGTON

2850 MT PLEASANT OVE

09019 GENERAL ELECTRIC CO 
SEMI-CONDUCTOR PRODUCTS OEPT 
OPERATIONAL PLANNING QNO CUSTOMER 
ENGINEERING

ELECTRONICS PORK

11236 CTS OF BERNE INC 406 PARR ROOD
12697 CLAROSTAT MFG CO INC LONER NOSHINGTON ST
12954 MICROSEMI CORP 8700 E THOMAS RD 

P 0 BOX 1390
12969 UNITROOE CORP 580 PLEASANT ST
13511 AMPHENOL CADRE DIV BUNKER ROMO CORP
14193 CAL-R INC 1601 OLYMPIC BLVD
14433 ITT SEMICONDUCTORS OIV
14552 MICRO/SEMICONOUCTOR CORP 2830 S FAIRVIEM ST
14752 ELECTRO CUBE INC 1710 S DEL NOR OVE
15238 ITT SEMICONDUCTORS 500 BROAONOY

A DIVISION OF INTERNATIONAL 
TELEPHONE AND TELEGRAPH CORP

P 0 BOX 188

15454 AMETEK INC 
RODON DIV

2905 BLUE STAR ST

15636 ELEC-TROL INC 26477 N GOLDEN VALLEY RD
17856 SILICONIX INC 2201 LOUREIMOOO RD
18324 SIGNETICS CORP 811 E ORQUES
19396 ILLIN O IS TOOL HORKS INC 

PAKTRON OIVISION
900 FDLLIN LANE S E

19647 CQOOOCK ELECTRONICS INC 3127 CHICAGO OVE
19701 NEPCO/ELECTRO INC 

0  NORTH AMERICAN PHILIPS CO
P 0 BOX 760

20932 KYOCERA INC 11620 SORRENTO VOLLEY RO
22526 OU PONT E I  DE NEMOURS AMD CO INC 

DU PONT CONNECTOR SYSTEMS
30 HUNTER LANE

24355 ANALOG DEVICES INC RT 1 INDUSTRIAL PK 
P 0 BOX 280

24546 CORNING GLOSS NORKS 550 HIGH ST
25403 OMPEREX ELECTRONIC CORP 

SEMICONDUCTOR AND MICROCIRCUITS DIV
PROVIDENCE PIKE

27014 NOTIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR

MANUFACTURER

C ity . S ta te . Z ip  C o d e

NT HOLLY SPRINGS PR 17065 
PICKENS SC 29671

NIUMUKEE N I 53204 
LONNDOLE CO 90260

DOLUS TX 75265

CITY OF INOUSTRY CO 91749

CORY IL  60013 
S0UGERTIES NY 12477

SONERVILLE NJ 08876

AUBURN NY 13021

GRAND JUNCTION CO 81501

MYRTLE BEACH SC 29577

PHOENIX 01 85008

CHICAGO IL  60639 
CLEVELQNO OH 44101

MOUNTAIN VIEN CO 94042

BURLINGTON 10 52601

SYRACUSE NY 13201

BERNE IN  46711 
DOVER NH 03820 
SCOTTSOOLE OZ 85252

NOTERTUNN NO 02172 
LOS GATOS CO 
SONTO MONICO CO 90404 
NEST POIM BEACH FL 
SONTO UNO CO 92704 
SON GOBRIEL CO 91776 
LONRENCE NO 01841

ONOHEIN CO 92806

SAUGUS CO 91350 
SONTO CLARA CO 95054 
SUNNYVALE CO 94086 
VIENNO VO 22180

RIVERSIDE CO 92507 
MINERAL NELLS TX 76067

SON DIEGO CO 92121 
COMP H ILL PA 17011

NORNOOO NO 02062

BRADFORD PA 16701 
SIATERSVILLE R I 02876

SANTO CLORO CO 95051
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M fr .
C o d e

CROSS INDEX -  MFR. CODE NUMBER TO 

M a n u fa c tu re r A d d res s

MANUFACTURER

C itv . S ta te . Z ip  C o d e___________

32997 BOURNS INC 
TRIMP0T 0 IV

1200 COLUMBIA OVE RIVERSIOE CD 92507

34630 K AND L/0U0RTZTEK INC 3940 H MONTECITO PHOENIX DZ 85019
34899 FAIR-RITE PRODUCTS C0RP 1 COMMERCIAL RON MALLKILL NY 12589
50157 MIDNEST C0NP0NENTS INC 1981 PORT CITY BLVO 

P 0 BOX 787
MUSKEGM MI 49443

50434 HEMLETT-PQCKORO CO OPTOELECTRONICS 
OIV

640 PAGE MILL RO PALO ALTO CO 94304

51406 MUROTO ERIE NORTH AMERICA INC 
GEORGIA OPERATIONS

1148 FRANKLIN RO SE MARIETTA GO 30067

51642 CENTRE ENGINEERING INC 2820 E COLLEGE AVE STATE COLLEGE PO 16801
52063 EXAR INTEGRATED SYSTEMS 750 PALMAR AVE 

P 0 BOX 62229
SUNNYVALE CO 94088

52763 STETTNER ELECTRONICS INC 6135 AIRHAYS BLVO 
PO BOX 21947

CHATTANOOGA TN 37421

52769 SPRAGUE-GOOOMAN ELECTRONICS INC 134 FULTM AVE GARDEN CITY PORK NY 11040
54473 MATSUSHITA ELECTRIC CORP OF AMERICA M E  PANASMIC NAY SECOUCUS NJ 07094
54583 TDK ELECTRONICS CORP 755 EASTGATE BLVO GARDEN CITY NY 11530
54937 DEYOUNG MFC INC 1517 130TH AVE NE 

P 0 80X 1806
BELLEVUE NO 98009

55112 NESTLAKE CAPACITORS INC 5334 STERLING CENTER ORIVE NESTLAKE VILLAGE CO 91361
55680 NICHICON /AMERICA/ CORP 927 E STATE PKY SCHAUMBURG IL  6019S
56289 SPRAGUE ELECTRIC CO 87 MARSHALL ST NORTH ODOMS MO 01247
57668 ROHM CORP 16931 MILLIKEN AVE IRVINE CO 92713
58361 GENERAL INSTRUMENT CORP 

OPTOELECTRONICS OIV
3400 HILLVIEH AVE POLO ALTO CO 94304

59660 TUSONIX INC 2155 N FORBES BLVO TUCSM, ARIZONA 85705
59821 CENTRALAB INC

SUB NORTH AMERICAN PHILIPS CORP
7158 MERCHANT AVE EL PASO TX 79915

71400 BUSSMANN MFG CO 
MCGRAN EDISION CO

114 OLD STATE RO 
PO BOX 14460

ST LOUIS MO 63178

71590 GLOBE-UNION INC 
CENTRALAB ELECTRONICS OIV

HNY 20 N 
P 0 BOX 858

FORT OOOGE 10 50501

75042 TRN INC
TDM ELECTRONIC COMPONENTS
IRC FIXED RESISTORS PHILADELPHIA OIV

401 N 8R0A0 ST PHILADELPHIA PO 19108

80009 TEKTRONIX INC 4900 S N GRIFFITH OR 
P 0 BOX 500

BEOVERTM OR 97077

81073 GRAYHILL INC 561 HILLGROVE OVE 
P 0 BOX 373

IA  GRANGE IL  60525

82104 STANOARD 6RIGS8Y C O ., D IV . OF SUN 
CHEMICAL CORPORATION

920 ROTHBME AVENUE AURORA, IL  60507

82389 SNITCHCRAFT INC 
SUB OF RAYTHEON CO

5555 N ELSTRM OVE CHICAGO IL  60630

91637 DALE ELECTRONICS INC P 0 BOX 609 COLUMBUS NE 68601
96733 SON FERNONOO ELECTRIC MFG CO 1501 FIRST ST SON FERNONOO CO 91341
05243 ROEDERSTEIN E SPEZIOLFOBRIK FUER 

KONOENSATOREN GMBN
LUMILLOSTROSSE 23-25 8300 (ANOSHUT GERMANY

TK0146 BUEHLER PRODUCTS INC PO BOX 0 , HIGHNOY 70 EAST KINSTM  NC 28501
TK0213 TOPTRON CORP TOKYO JAPAN
TK0510 PANASONIC COMPANY

OIV OF MATSUSHITA ELECTRIC CORP
M E  PANASMIC NAY SECOUCUS NJ 07094

TK0515 RIFO NORLO PROOUCTS INC 19678 8TH STREET EAST 
P 0 BOX 517

SONOMA CO 95476

TK1269 NORITAKE ttEC TR M IC S INC 
LOS ANGELES OFFICE

22410 HOHTHORNE BLVO TORRANCE CO 90505

TK1395 ROEDERSTEIN ELECTRONICS INC 2100 NEST FRMT ST 
P 0 BOX 5588

STATESVILLE NC 28677

TK1421 COILTRON PO BOX 904 BEOVERTM OR 97075
TK1450 TOKYO COSMOS ELECTRIC CO LTD 2-268  S08U0AI ZONA KONOGOHO 228 JAPAN
TK1483 TEKO PROOUCTS INC 45 SALEM ST PROVIOENCE R I 02907
TK1727 PHILIPS NEDERLANO BV 

AFD ELONCO
POSTBUS 90050 5600 PB EINDHOVEN THE NETHERLANDS

TK2042 ZMAN t  ASSOCIATES 7633 SO. 180TH KENT, NO 98032
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C o rrtD o n en t N o .
T e k tro n ix S e ria l/A s s e m b ty  N o . M fr .
P a rt N o . E ffe c tiv e D sco n t N a m e  &  D e a c rio tio n C o d e M fr . P a r t N o .

01 670-7571-00 B010100 8012239 CIRCUIT 80 ASSY:NAIN 80009 870-7571-00
01 670-7571-01 6012240 6012999 CIRCUIT 60 ASSY:NAIN 80009 670-7571-01
01 670-7571-02 6013000 6013299 CIRCUIT 60 ASSY:HAIN 80009 670-7571-02
01 670-7571-03 6013300 6013489 CIRCUIT 60 ASSY:MAIN 80009 670-7571-03
01 670-7571-05 8013490 6014174 CIRCUIT 60 ASSY:MAIN 80009 670-7571-05
01 670-7571-06 6014175 6014885 CIRCUIT 80 ASSY:NAIN 80009 670-7571-06
01 670-7571-07 6014886 6016052 CIRCUIT 60 ASSY:NAIN 80009 670-7571-07
01 670-7571-09 6016053 6019719 CIRCUIT 60 ASSY:MAIN 60009 670-7571-09
01 670-7571-10 6019720 6022266 CIRCUIT 80 QSSY:NAIN 80009 670-7571-10
01 670-7571-11 6022267 CIRCUIT 80 ASSY:NAIN 80009 670-7571-11

02 670-7570-00 6010100 6012999 CIRCUIT 60 ASSYrOTTEN 80009 670-7570-00
02 670-7570-01 8013000 6014412 CIRCUIT BO ASSYiATTEN 80009 670-7570-01
02 670-7570-02 6014413 8016156 CIRCUIT BO ASSY:ATTENUATOR 80009 670-7570-02
02 670-7570-03 8016157 8018643 CIRCUIT BO ASSY:ATTENUATOR 80009 670-7570-03
02 670-7570-04 6018644 CIRCUIT BO ASSY:ATTENUATOR 80009 670-7570-04
03 670-7574-00 6010100 B012248 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-00
03 670-7574-01 6012249 8012999 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-01
03 670-7574-02 8013000 B013489 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-02
03 670-7574-04 8013490 B014174 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-04
03 670-7574-05 6014175 B014885 CIRCUIT 60 ASSY:FRONT PANEL 80009 670-7574-05
03 670-7574-06 6014886 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-06

04 670-7572-00 6010100 8012239 CIRCUIT BO ASSY:TIMING 80009 670-7572-00
04 670-7572-01 6012240 8012999 CIRCUIT BO ASSY:TIMING 80009 670-7572-01
04 670-7572-03 8013000 B014885 CIRCUIT 60 ASSY:TIMING 80009 670-7572-03
04 670-7572-04 8014886 CIRCUIT BO ASSY:TIMING 80009 670-7572-04
05 670-7573-00 6010100 B012239 CIRCUIT BO ASSYrALTERNATE SNEEP 80009 670-7573-00
05 670-7573-01 6012240 8014885 CIRCUIT BO ASSY:ALTERNATE SNP 80009 670-7573-01
05 670-7573-03 8014886 CIRCUIT 60 ASSY ALTERNATE SNEEP 80009 670-7573-03

06 670-7615-00 CIRCUIT BO ASSY:EMI FILTER 80009 670-7615-00
010 670-7421-00 6010100 B013489 CIRCUIT 60 ASSY: COUNTER/TIMER/NULTIMETER 

(STANOARD INSTRUMENT ONLY)
80009 670-7421-00

010 670-7421-02 6013490 8014069 CIRCUIT 60 ASSY:PARTIAL COUNTER 
(STANOARD INSTRUMENT ONLY)

80009 670-7421-02

010 670-7421-01 6014070 6018231 CIRCUIT BO ASSY:COUNTER,PARTIAL 
(STANOARO INSTRUMENT ONLY)

80009 670-7421-01

010 670-7421-03 6018232 CIRCUIT 80 ASSY:COUNTER,PARTIAL 
(STANDARD INSTRUNENT ONLY)

80009 670-7421-03

011 672-1139-00 6010100 6013488 CIRCUIT BO ASSY:COUNTER 
(OPTION 14 ONLY)

80009 672-1139-00

011 672-1139-01 8013490 6014069 CIRCUIT BO ASSY:COUNTER 80009 672-1139-01
(OPTION 14 ONLY)
(SAME OS 010 EXCEPT AS LISTED)

011 672-1139-02 8014070 B018231 CIRCUIT 60 ASSY:COUNTER 80009 672-1139-02
(OPTION 14 ONLY)
(SANE OS 010 , EXCEPT OS LISTED)

011 672-1139-03 8018232 CIRCUIT 60 ASSY:COUNTER 80009 672-1139-03
(OPTION 14 ONLY)
(SANE OS 0 1 0 , EXCEPT AS LISTED)

012 670-7422-00 6010100 B012999 CIRCUIT BO OSSY:NULTIMETER CONTROL 80009 670-7422-00
012 670-7422-01 6013000 6014069 CIRCUIT BO OSSY:NULTINETER CONTROL 80009 670-7422-01
012 670-7422-02 6014070 8018231 CIRCUIT BO OSSY:NULTIMETER CONTROL,PARTIAL 80009 670-7422-02
012 670-7422-03 8018232 CIRCUIT BO OSSY:NULTINETER CONTROL.PORTIOL 80009 670-7422-03
013 670-7423-00 8010100 8014069 CIRCUIT BO ASSY:DISPIAY 80009 670-7423-00
013 670-7423-01 6014070 B018231 CIRCUIT BO OSSY:DISPLAY,PORTIOL 80009 670-7423-01
013 670-7423-02 8018232 CIRCUIT BO OSSY-.DISPLAY,PARTIAL 80009 670-7423-02

014 670-7434-00 CIRCUIT BO ASSY:HOT SIGNAL SNITCH BOORO 80009 670-7434-00
015 670-7575-00 CIRCUIT 60 ASSY:LOGIC 80009 670-7575-00
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R e p la c e a b le  E le c tric a l P a rts  -  2 2 3 6  S e rv ic e

C o m o o n e n t N o .
T e k tro n ix  
P a r t N o .

S e ria l/A s s e m b ly  N o . 
E ffe c tiv e ___ D s c o n t N a m e  & D e s c rio tio n

M fr .
C o d e M fr . P a rt N o .

01 670-7571-00 B010100 B012239 CIRCUIT B0 ASSY:M0IN 80009 670-7571-00
01 670-7571-01 8012240 B012999 CIRCUIT B0 0SSY:M0IN 80009 670-7571-01
01 670-7571-02 B013000 B013299 CIRCUIT B0 ASSY.-MOIN 80009 670-7571-02
01 670-7571-03 8013300 B013489 CIRCUIT 80 0SSY:M0IN 80009 670-7571-03
01 670-7571-05 B013490 B014174 CIRCUIT B0 0SSY:MAIN 80009 670-7571-05
01 670-7571-06 8014175 B014885 CIRCUIT BO USSY:MAIN 80009 670-7571-06
01 670-7571-07 B014886 B016052 CIRCUIT B0 0SSY:M0IN 80009 670-7571-07
01 670-7571-09 8016053 B019719 CIRCUIT BO ASSY:M0IN 80009 670-7571-09
01 670-7571-10 B019720 B022266 CIRCUIT BO 0SSY:M0IN 80009 670-7571-10
01 670-7571-11 B022267 CIRCUIT BO ASSY:MRIN 80009 670-7571-11

01C114 281-0767-00 CAP.FXO.CER D I:330P F ,20 t,100V 04222 MQ106C331MQ0
01C115 281-0767-00 CAP.FXO.CER D I:330P F,20X ,100V 04222 MA106C331MR0
01C116 281-0862-00 CAP.FXO.CER D I:0 .0 0 1 U F ,+ 8 0 -20 t,1 0 0V 04222 M0101C10ZM00
01C12S 281-0772-00 CAP.FXO.CER 0 I : 4700PF,10% ,100V 04222 HA201C472K00
01C126 283-0114-00 8010100 B019899 CAP.FXO.CER D I:1500PF,5% ,200V 59660 805-534-Y500152J
01C126 285-1346-00 B019900 CAP,FX0,PUISTIC:1500PF,100V,5X 55112 185(1500PF)

01C130 283-0159-00 CAP.FXO.CER D I:18PF,5% ,50V 04222 SR1550180J0A
01C133 281-0785-00 CAP.FXO.CER D I:68PF,10% ,100V 04222 M01010680KA0
Q1C164 281-0767-00 CAP.FXO.CER D I:330PF,20% ,100V 04222 M0106C331MA0
01C16S 281-0767-00 CAP.FXO.CER D I:330PF,20% ,100V 04222 M0106C331MA0
01C175 281-0772-00 CAP,FXO,CER D I:4700P F ,10 I,100V 04222 M0201C472K0A
01C176 283-0114-00 8010100 B019899 C0P,FX0,CER 0I:1500PF,5% ,200V 59660 805-534-Y500152J
01C178 285-1346-00 8019900 CAP,FX0,PL0STIC:1500PF,100V,5% 55112 185(1500PF)

Q1C180 281-0140-00 CAP,VAR,CER 0 I:5 -2 5 P F ,1 0 0 V 59660 518-0230 5 -2 5
01C198 281-0862-00 CAP,FXD,CER 0 1 :0 .0 0 1 U F ,+ 8 0 -2 0 1 ,100V 04222 M0101C10ZN00
01C199 281-0862-00 8014175 COP,FXO,CER 0 1 :0 .0 0 1 U F ,+ 8 0 -2 0 1 ,100V 04222 M0101C10ZM00
01C200 290-0136-00 C A P,FX0,ELC TLT:2.2U F,20t,20V 05397 T322B225M0200S
01C201 290-0136-00 C0P,FXD,ELCTLT:2.2UF,20X,20V 05397 T322B225M0200S
01C204 281-0811-00 B017435 CAP,FXO,CER D I:1 0 P F ,i0 Z ,i0 0 V 04222 MA101A100KAO

01C210 281-0500-00 CAP,FXO,CER D I:2 .2 P F ,+ /-0 .5 P F ,5 0 0 V 52763 2RDPLZ007 2P20DC
01C215 281-0862-00 CAP,FXO,CER D I:0.001U F ,+80-20% ,100V 04222 M0101C10ZM00
01C220 281-0772-00 CAP,FXO,CER D I:47 0 0 P F ,1 0 2 ,100V 04222 MA201C472K00
01C225 281-0862-00 CAP,FXO,CER 0 I:0 .001U F ,+80-20% ,100V 04222 M0101C10ZMA0
01C226 281-0862-00 CAP,FXD,CER D I:0 .0 0 1 U F ,+80-20% ,100V 04222 M0101C10ZM00
A1C228 283-0665-00 CAP,FXD,MICA D l:190PF,1% ,100V 00853 0155F191F0

01C229 283-0665-00 COP,FXO,MICA D I:190PF,1% ,100V 00853 0155F191F0
01C237 281-0140-00 CAP,VAR,CER 0 I:5 -25P F ,100V 59660 518-0230 5 -25
01C239 281-0776-00 C0P,FX0,CER D I:120PF,5% ,100V 20932 401E010000121J
01C240 281-0511-00 CAP,FXD,CER 0 1 :22P F ,+ /-2 .2 P F ,5 0 0V 52763 2R0PLZ007 22P0KC
01C241 281-0777-00 CAP,FXO,CER 0 I:5 1 P F ,5 t,1 0 0 V 04222 M0101Q510J00
01C242 281-0812-00 CAP,FXO,CER D I:1000P F,10X ,100V 04222 MQ101C102KA0

01C250 281-0768-00 CAP.FXO.CER 0 I:4 7 0 P F ,2 0 t,1 0 0 V 04222 M0101D471M00
01C251 281-0768-00 CAP.FXO.CER 0 I:4 7 0 P F ,2 0 t,1 0 0 V 04222 MA1010471M00
01C255 281-0862-00 CAP.FXO.CER 0 I:0 .0 0 1 U F ,+ 8 0 -2 0 t,1 0 0 V 04222 HA101C10ZM00
01C262 281-0862-00 CAP,FX0,CER 0 1 :0 .001U F ,+ 80 -20 t,100V 04222 M0101C10ZM00
01C274 281-0773-00 CAP,FX0,CER 0 1 :0 .0 1 U F ,10 t,1 0 0V 04222 M0201C103KA0
01C281 281-0775-00 CAP,FXO,CER D I:0 .1 U F ,2 0 t,5 0 V 04222 M0205E104MAA

01C282 281-0767-00 CAP.FXO.CER D I:330P F,20Z,100V 04222 M0106C331M0A
01C292 290-0776-00 COP,FXO,ELCTLT:22UF,+50-10 t,1 0 V 55680 UL010220TE0
Q1C312 281-0893-00 CAP.FXO.CER 0 I:4 .7 P F ,+ /-0 .5 P F ,1 0 0 V 04222 H010104R7000
01C337 281-0893-00 CAP.FXO.CER D I:4 .7 P F ,+ /-0 .5 P F ,1 0 0 V 04222 M010104R7D0A
01C363 281-0862-00 CAP.FXO.CER D I:0 .0 0 1 U F ,+ 8 0 -20 t,1 0 0V 04222 MA101C10ZMAA
01C369 281-0862-00 CAP.FXO.CER D I:0 .0 0 1 U F ,+80-20% ,100V 04222 M0101C10ZM0A

01C381 283-0663-00 8010100 B01488S CAP,FXO,MICA 0 I:1 6 .8 P F ,+ /0 .5 P F ,5 0 0 V 00853 0155C16R800
01C381 283-0637-00 B014886 COP,FXO,MICA D I:2 0 P F ,2 .5 t,5 0 0 V 00853 0155E200D0
01C389 281-0773-00 CAP.FXO.CER D I:0 .01U F ,10X ,100V 04222 M0201C103KQ0
01C390 281-0862-00 CAP.FXO.CER 0 1 :0 .0 0 1 U F ,+80-20% ,100V 04222 M0101C10ZM0A
01C392 281-0862-00 CAP.FXO.CER 0 1 :0 .001U F ,+ 80 -20 t,100V 04222 N0101C10ZM0A
01C396 283-0203-00 CAP.FXO.CER D I:0 .4 7 U F ,2 0 t,5 0 V 04222 SR305SC474N0A
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R e p la c e a b le  E le c tric a l P a rts  -  2 2 3 6  S e rv ic e

T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C o m p o n e n t N o . P a rt N o . E ffe c tiv e D s c o n t N a m e  &  D e s c rip tio n C o d e M fr . P a r t N o .

01C780 281-0775-00 C0P,FXD,CER D I:0 .1U F ,20Z ,50V 04222 M0205E1O4M00
A1C7B2 281-0775-00 C0P,FX0,CER D I:0 .1U F ,20Z ,50V 04222 M0205E104NQ0
01C785 281-0214-00 C0P,V0R,CER D l:0 .6 -3 P F ,40 0 V 52763 313613-140
Q1C787 281-0771-00 C0P,FXD,CER D l:2200P F,220Z,200V 04222 M0106E222M00
01C788 285-1101-00 C0P,FXD,PLASTIC:0.022UF,10Z,200V 19396 223K02PT48S
01(798 281-0775-00 C0P,FXD,CER D I:0 .1U F ,20Z ,S 0V 04222 M020SE104M00

01(797 281-0775-00 C0P,FX0,CER 0 1 :0 .1UF,20Z,50V 04222 H0205E104M00
01(799 283-0057-00 C0P,FX0,CER 0 1 :0.1U F ,+ 80-20Z ,200V 04222 SR306E104Z00
01C824 281-0785-00 C0P,FXD,CER D I:68P F ,10Z ,100V 04222 M01010680K00
01C825 281-0767-00 C0P,FXD,CER D I:330P F,20Z,100V 04222 H0106C331MQO
Q1C828 281-0775-00 C0P,FXD,CER D I:0 .1U F ,20Z ,50V 04222 MQ2O5E104MO0
01C832 281-0775-00 COP,FXD,CER D I:0 .1U F ,20Z ,50V 04222 MA205E104M00

01G83S 281-0775-00 C0P,FX0,CER D I:0 .1U F ,20Z ,50V 04222 M020SE104N00
01C845 281-0771-00 C0P,FX0,CER D I:2200P F,220Z,200V 04222 MQ106E222H0O
01CB47 283-0057-00 C0P,FX0,CER 0 1 :0 .10F ,+ 60 -20Z ,200V 04222 SR306E104Z0O
Q1C849 283-0057-00 C0P,FX0,CER 0 1 :0 .1 U F ,+ 8 0 -2 0 1 ,200V 04222 SR306E104Z0A
01C851 283-0057-00 C0P,FX0,CER D I:0 .1U F ,+ 80-20X ,200V 04222 SR306E104Z00
01C853 281-0791-00 C0P,FX0,CER D I:270P F,10Z,100V 04222 M0101C271K00

Q1C854 283-0279-00 C0P,FX0,CER D !:0 .001U F ,20Z ,3000V 51406 DHR12Y5S102M3KV
01C855 285-1255-00 C 0P,FX0,PL0STIC :0.01UF,20X,3KV 56289 430PS82
01C871 283-0057-00 C0P,FX0,CER 0 l:0 .1 U F ,+ 9 0 -20 Z ,2 00 V 04222 SR3O6E1O4Z0O
01C873 281-0775-00 C0P,FX0,CER 0 I:0 .1 U F ,2 0 Z ,5 0 V 04222 M0205E104MQ0
01C875 281-0775-00 C0P,FX0,CER D I:0 .1U F ,20X ,50V 04222 M0205E104NOO
01C877 281-0775-00 C0P,FX0,CER D I:0 .1 U F ,2 0Z ,5 0 V 04222 MO2O5E104MOO

01C879 283-0057-00 B010100 8015570 COP,FX0,CER D I:0 .1U F ,+ 80 -20Z ,200V 04222 SR306E104Z00
01C893 283-0279-00 C0P,FXD,CER D I:0 .001U F ,20X ,3000V 51406 0HR12Y5S102M3KV
01C904 285-1192-00 C0P,FX0,PPR 0 1 :0 .0 0 2 2  UF,20Z,250V0C TK0515 PME271Y510
01C906 290-0978-00 COP,FXD,ELCTLT:75UF,+50-10X,450V 56289 1701149
Q1C907 285-0932-00 COP,FXD,PLASTIC:1UF,10X,400V 04099 C705010SK
01C908 283-0481-00 C0P,FX0,CER 0 1 :220PF,10X,250V0C TK1395 RK0611

01C917 281-0812-00 C0P,FX0,CER D I:1000P F ,10Z,100V 04222 M0101C102K00
01C919 281-0852-00 C0P,FX0,CER D I:1800PF,10t,100VD C 04222 M0101C182KQ0
01C922 281-0775-00 C0P,FX0,CEP D I:0 .1U F ,20Z ,50V 04222 MQ205E104M0O
01C925 290-0973-00 COP,FX0,ELCTLT:1OOOF,2OX,25VOC 55680 ULB1E101ME0
01C940 290-0922-00 COP,FXO,ELCTLT:10000F.+50-10X,50V 55680 UIB1E102TFQ0N0
01C941 283-0423-00 B010100 8014885 C0P,FX0,CER 0 1 :0 .22 (JF ,+ 8 0 -2 0 1 ,50V 04222 MD015E224Z00
01C941 283-0057-00 B014886 C0P,FX0,CER D I:0 .1U F ,+ 80-20X ,200V 04222 SR306E104Z00

01C942 290-0788-00 COP,FX0,ELCTLT:10UF,+ 5 0 -1 0 1 ,100VDC 54473 ECE-0100V10L
01C943 290-0768-00 COP, FX0, ELCTLT: 10UF.+50-10X,100VDC 54473 ECE-0100V10L
A1C944 290-0183-00 COP, FX0,ELCTLT: 1U F ,10t,35V 05397 T3228105K0350S
01C945 281-0775-00 C0P,FX0,CER D I:0 .1U F .20X ,50V 04222 M0205E104M00
01C954 290-0947-00 C O P,FX0,ELCTLT:330F,+50-i0X,160V N/SLEEVE 55680 UHC2C330TF0
01C956 290-0946-00 COP,FXO,ELCTLT:270UF,+100-10X,40V 00853 301EN271N04082

01C960 290-0945-00 COP,FXO,ELCTLT:840UF 10 + 100 Z ,12V 00853 301EN841U01282
01C961 290-0945-00 COP,FXO,ELCTLT:840UF 10 ♦  100 Z ,12V 00853 301EN841U012B2
01C962 290-0945-00 COP,FXO,ELCTLT:840UF 10 ♦  100 Z ,12V 00853 301EN841U01282
01C963 290-0945-00 COP,FXO,ELCTLT:840UF 10 ♦  100 Z ,12V 00853 301EN841U01282
01C965 290-0989-00 8010100 B022266 COP,FXO,ELCTLT:4700UF,20Z,10V TK0510 ECED10S472
01C965 290-0946-00 B022267 COP, FXO, ELCTLT: 270U F,+100-10Z,40V 00853 301EN271N04082

01C968 290-0945-00 COP,FXO,ELCTLT:840UF 10 + 100 Z ,12V 00853 301EN841U01282
01C970 290-0945-00 8010100 B020530 COP,FXO,ELCTLT:840UF 10 ♦  100 Z ,12V 00853 301EN841U01282
01C970 290-0989-00 B020531 COP,FXO,ELCTLT:4700UF,20Z,10V TK0S10 ECE010S472
01C975 285-1255-00 C0P,FXD,PL0STIC:0.01UF,20Z,3K V 56289 430PS82
01C976 285-1256-00 C0P,FXD,PLOSTIC:0.01UF,20Z,3KV 56289 430P582
01C979 285-1255-00 COP,FX0,PLOSTIC:0.01UF,20Z,3KV 56289 430PSB2

01CR133 152-0141-02 SBdCOND D V C ,0 I:S H ,S I,30V ,150M 0,30V ,00 -35 03508 002527 (1N4152)
01CR183 152-0141-02 SB4IC0N0 D V C ,0 I:S N ,S I,30V ,150M 0,30V ,0 0 -3 5 03508 002527 (1N4152)
01CR200 152-0141-02 SEMICONO D V C ,D I:S N ,S I, 30V ,150M 0,30V ,00 -35 03508 002527 (1N4152)
01CR201 152-0141-02 SEMICOND 0V C ,D I:S M ,S I,30V ,150M 0,30V ,D 0-35 03508 002527 (1N4152)
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. M fr.
C o m D o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  & D e s c rip tio n C o d e M fr . P a r t N o .

B1CR202 152-0141-02 SEM1C0ND O V C ,O I:S N ,S I.30V ,150M fl,30V ,00-35 03508 002527 (1N4152)
01CR203 152-0141-02 SEMIC0ND OVC.0 1 :SN,S I ,30V , 150MB,30V,0 0 -3 5 03508 002527 (1N4152)
01CR226 152-0141-02 SEMIC0ND D V C ,D I:S N ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)
01CR227 152-0141-02 SEMIC0N0 OVC,0 1 :S H ,S I,30V .150M 0.3O V .00-35 03508 002527 (1N4152)
Q1CR228 152-0141-02 SEMIC0N0 OVC,0 1 :S N ,S I,3 0 V , 150M0,30V,0 0 -3 5 03508 002527 (1N4152)
01CR229 152-0141-02 SEMIC0ND OVC,0 1 :S N .S I ,30V,150M B,30V,0 0 -3 5 03508 002527 (1N41S2)

01CR372 152-0141-02 SEMICOND OVC,0 1 :S N ,S I,30V,15OM 0,30V, DO-35 03508 002527 (1N4152)
01CR381 152-0141-02 8010100 B016633 SEM1C0ND DVC,0 1 :S H ,S I,30V ,150N 0,30V ,0 0 -3 5 03508 DA2527 (1N4152)
01CR381 152-0245-00 B016634 SEMIC0ND O V C ,O I:S H ,S I,40V ,0 0 -7 03508 002740
01CR393 152-0141-02 SEMIC0N0 O VC .O I:SN ,SI,30V,150M B ,30V.O O -35 03508 002527 (1N41S2)
01CR399 152-0141-02 SEMICONO DVC,0 1 :S N ,S I,3 0 V , 150MB,30V,0 0 -3 5 03508 002527 (1N4152)
01CR414 152-0141-02 SEMIC0N0 DVC, 0 1: SN, S1 ,30V, 150MB, 30V, 00 -35 03508 002527 (1N41S2)

01CR415 152-0141-02 SEMICONO D V C ,D I:SN ,S I,30V ,150M B ,30V ,0 0 -3 5 03508 002527 (1N4152)
Q1CRS03 152-0075-00 SEMICONO DVC,0 1 :SN,CE,22V,80MM,0 0 -7 14433 6866
B1CR508 152-0141-02 SEMICOND O VC ,D I:SN ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)
01CR509 152-0141-02 SEMICOND DVC,D1:SH,SI ,30V,150M B ,30V,0 0 -3 5 03508 002527 (1N4152)
01CR514 152-0141-02 SEMICOMO 0V C ,D I:S N ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)
01CR518 152-0141-02 SEMIC0ND D VC ,O I:S H ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)

01CRS29 152-0141-02 SEMICOMO D V C ,O I:SM ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)
01CR551 152-0141-02 SEMICONO DVC .O I:SN ,SI ,30V,150M B ,30V,00 -35 03508 002527 (1N4152)
01CR556 152-0141-02 SEMICOW) O V C .O I:SN ,S I,30V ,150M B ,30V ,00 -35 03508 002527 (1N4152)
01CR712 152-0141-02 SEMICONO 0VC ,01:SH ,S1,30V,150M B ,30V,00 -35 03508 002527 (1N41S2)
01CR764 152-0141-02 SEMICONO O VC ,D I:S N ,S I,30V ,150M B ,30V .00-35 03508 002527 (1N41S2)
01CR765 152-0141-02 SEMICONO DVC .O I:SN ,SI ,30V,150M B ,30V,00 -35 03508 002527 (1N4152)

01CR768 152-0141-02 SEMICOND D V C ,D I:S H ,S I,30V ,150M B .30V ,00 -35 03508 002527 (1N41S2)
01CR770 152-0141-02 SEMICONO D V C .O I:S N ,S I,30V ,150M B ,30V .00-35 03508 002527 (1N4152)
B1CR780 152-0141-02 SEMICOND DVC,0 1 :S N ,S I,30V , 150MB,30V,00 -35 03508 002527 (1N41S2)
B1CR805 152-0141-02 SEMICOND O VC ,O I:SN ,SI,30V,150M B .30V,0 0 -3 5 03508 002527 (1N4152)
Q1CR818 152-0141-02 SEMICOND DVC,D1:SN,S1,30V,150M B.30V,0 0 -3 5 03508 002527 (1N4152)
01CR820 152-0141-02 SEMICONO O V C .O I:S N ,S I,30V ,150N B ,30V ,00-35 03508 002527 (1N4152)

01CR823 152-0141-02 SEMICOND O V C .O I:S N ,S I,30V ,150M B ,30V ,00-35 03508 002527 (1N4152)
01CR824 152-0141-02 SEMICOND DVC .O I:SN ,SI,30V,1SO N B ,30V,0 0 -3 5 03508 002527 (1N4152)
01CR825 152-0141-02 SEMICOND OVC.0 1 :S N ,S I,30V , 150MB,30V,0 0 -3 5 03508 002527 (1N41S2)
01CR829 152-0141-02 SEMICOND O VC .O I:SN ,SI,30V,150M B ,30V,D O -35 03508 002527 (1N41S2)
01CR840 152-0141-02 SEMICONO D VC .O I:SN ,S I ,30V,150M B,30V,DO -35 03508 002527 (1N41S2)
Q1CR845 152-0141-02 SEMICONO OVC,0 1 :S N ,S I ,30V,150M B,30V,0 0 -3 5 03508 002527 (1N4152)

01CR851 152-0242-00 SEMICONO OVC,0 1 :S I6 ,S I,2 2 5 V ,0 .2 0 ,0 0 -7 07263 FDH5004
01CR853 152-0242-00 SEMICONO OVC,0 1 :S IG ,S I ,2 2 5V ,0 .2 0 ,0 0 -7 07263 FDH5004
01CR854 152-0242-00 SEMICOND O V C .O I:S I6 ,S I,2 2 5 V .0 .2 0 ,0 0 -7 07263 FDH5004
Q1CR855 152-0242-00 SEMICONO O V C ,O I:S IG ,S I,225V ,0 .2 0 ,0 0 -7 07263 F0H5004
01CR879 152-0413-00 8010100 8015570 SEMICOND OVC,0 1 :RECT.SI ,400V ,1 .0 0 ,0 5 9 04713 SR2046KRL
Q1CR901 152-0040-00 SEMICOND O V C .O I:R E C T,S I,600V ,10.D 0-41 80009 152-0040-00

01CR902 152-0040-00 SEMICOND OVC,0 1 :RECT.SI ,600V ,1 0 ,0 0 -4 1 80009 152-0040-00
01CR903 152-0040-00 SEMICOND O V C .O I:R E C T,S I,600V ,10.00-41 90009 152-0040-00
01CR904 152-0040-00 SEMICOND D V C .O I:R E C T,S I.600V .10.00-41 80009 152-0040-00
01CR907 152-0808-00 SEMICONO O V C ,D I:R E C TIFIE R ,S I,400V ,1 .5  BMP 01281 DSR3400X
01CR908 152-0141-02 SEMICOND D VC .O I:S N ,S I,30V ,150M O ,30V ,00-35 03506 002527 (1N4152)
01CR920 152-0061-00 SEMICOND D V C ,O I:S N ,S I,1 7 5 V ,0 .1 0 ,0 0 -3 5 07263 FDH2161

A1CR945 152-0141-02 B010100 B012999 SEMICOND D VC .O I:SM ,SI,30V,150N B ,30V ,D O -35 03508 002527 (1N4152)
01CR946 152-0414-00 SEMICONO OVC.OI:RECT,SI ,2 0 0V ,1 .0 0 ,TEK B59 04713 SR2069RL
01CR947 152-0414-00 SEMICOND 0V C ,D I:R E C T ,S I,200V ,1.0fl,TE K  069 04713 SR2069RL
01CR954 152-0413-00 SEMICOND D V C .D I:R E C T,S I,400V ,1.0 0 ,0 5 9 04713 SR2046KRL
01CR955 152-0413-00 SEMICOND DVC,DI:RECT,SI ,4 0 0V ,1 .0 0 ,0 5 9 04713 SR2046KRL
01CR956 152-0414-00 SEMICONO O V C .O I:R EC T,S I,200V ,1 .0 0 ,TEK R59 04713 SR2069RL

B1CR957 152-0414-00 SEMICOND DVC,0 1 :R E C T ,S I,200V ,1 .0 0 ,TEK 059 04713 SR2069RL
01CR960 152-0414-00 SEMICONO D VC .O I:R EC T,SI,200V ,1 .OB,TEK 059 04713 SR2069RL
01CR961 152-0414-00 SEMICOND O VC .O I:R EC T,SI,200V ,1.0B .TEK  059 04713 SR2069RL
B1CR962 152-0414-00 SEMICONO D V C ,D I:R E C T,S I,200V ,1 .0 0 ,TEK 059 04713 SR2069RL
01CR963 152-0414-00 SEMICOND DVC,DI: R EC T,SI,200V,1 .0 0 ,TEK 059 04713 SR2069RL
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix S e ria l/A s s e m b ly  N o . M fr .
C o m D o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  & O e s criD tio n C o d e M fr . P a rt N o .

A1CR965 152-0414-00 SEMIC0ND O VC ,D I:R E C T,S I,200V ,1.00,TE K  059 04713 SR2069RL
A1CR967 152-0581-00 SEMIC0N0 D V C ,0 I:R E C T ,S I,20V ,1A ,059 04713 1N5817
Q1CR970 152-0581-00 SEMIC0N0 DVC,0 1 :R E C T ,S I,20V ,10,059 04713 1N5817
A1DS856 150-0035-00 LAMP,GL0H:90V M 0X ,0 .3M 0,0 I0-T ,H IR E  LD TK0213 JH005/3011JA
A1DS858 150-0035-00 LAMP,GL0M:90V M A X,0.3N A ,0I0-T,M IR E U) TK0213 JH005/3011JA
A10SB70 150-0035-00 LAMP,GLON:90V M 0X ,0.3M Q ,0I0-T ,H IR E  LD TK0213 JH005/3011JA

A1DS9150 150-1071-00 LT EMITTING 0 1 0 :GREEN,565NM,20M0 MAX 50434 HLMP3910
A1E200 276-0752-00 CORE,EM:FERRITE . 34899 2743001111
A1E201 276-0752-00 CORE,EM:FERRITE 34899 2743001111
A1E272 276-0532-00 SHLO BE0D,ELEK:FERRITE 02114 56 -5 9 0 -65 /4 0 6
A1E590 276-0752-00 CORE,EM:FERRITE 34899 2743001111
A1E907 276-0635-00 C0RE,EM:T0R0ID,FERRITE 02114 768 T188/3E20

A1L142 108-0420-00 C O IL,RF:FIXED,35N H,15% TK2042 ORDER BY DESCR
A1L143 108-0420-00 COIL,RF:FIXED,35NH,15Z TK2042 ORDER BY DESCR
011192 108-0420-00 COIL,RF:FIXED,35NH,15Z TK2042 OROER BY DESCR
A1L193 108-0420-00 C 0IL,RF:FIXED,35N H,15X TK2042 OROER BY DESCR
A1L960 108-1058-00 COIL,RF:FIXED,10UH 02113 B8724
01L961 108-1058-00 COIL,RF:FIXED,10UH 02113 88724

Q1L968 108-1058-00 COIL,RF:FIXED,10UH 02113 B8724
0119272 119-1505-01 OEFL LEAD ASSY-.CAP/RES/ELEC LE 0D ,2.0 L 80009 119-1505-01
01L9273 119-1506-01 DEFL LEAD ASSY:COP/RES/ELEC LEAD,2 .5  L 80009 119-1506-01
01P2300 131-0608-00 8010100 B019899 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GUI PL 

(QUANTITY OF 5 )
22586 48283-036

Q1P2300 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 5 )

22526 47359-000

01P2400 131-0589-00 8010100 B019899 TERM INAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 5)

22526 48283-029

01P2400 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 5 )

22526 47359-000

01P2S00 131-0787-00 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 2 )

22526 47359-000

01P2600 131-0608-00 B010100 B014885 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
(QUANTITY OF 2 )

22526 48283-036

Q1P2600 131-0787-00 8014886 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 2)

22526 47359-000

01P2700 131-0589-00 B010100 B019899 TERM INAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 3)

22526 48283-029

01P2700 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 25  SQ PH BRZ 
(QUANTITY OF 3)

22526 47359-000

01P2850 131-0608-00 B010100 B014885 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 22526 48283-036
01P2850 131-0787-00 B014886 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 22526 47359-000

01P9644 131-0608-00 B010100 B019899 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
(QUANTITY OF 3)

22526 48283-036

01P9644 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 3)

22526 47359-000

01P9802 131-0589-00 B010100 B019899 TERM INAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 5 )

22526 48283-029

01P9802 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 
(QUANTITY OF 5)

22526 47359-000

01P9965 131-0608-00 B010100 B019719 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
(QUANTITY OF 2 )

22526 48283-036

010102 151-0712-00 TRANSIST0R:PNP,SI,T0-92 04713 SPS8223

010113 151-0712-00 TRANSISTOR:PNP,SI,T0-92 04713 SPS8223
A10114 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009 151-0190-00
010115 151-0190-00 TRANSIST0R:NPN,SI,T0-92 80009 151-0190-00
01Q152 151-0712-00 TRANSISTOR:PNP,SI,T0-92 04713 SPS8223
010153 151-0712-00 TRQNSIST0R:PNP,SI,T0-92 04713 SPS82Z3
010164 151-0190-00 TRANSIST0R:NPN,SI,T0-92 80009 151-0190-00

01Q169 151-0190-00 TRANSIST0R:NPN,SI,T0-92 80009 151-0190-00
010202 151-0212-00 TRANSISTOR:NPN,SI,T0-72 04713 SRF 518
010203 151-0212-00 TRANSISTOR:NPN,SI,T0-72 04713 SRF 518
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C p tp p p n e n t N fi, P a rt N 9 .______E ffe c tiv e  D sco n t_________ N a m e  & D e s c rip tio n ______________________ C o d e  M fr . P a r t N o .

010206 151-0369-00 TRANSIST0R:PNP,SI,X-55 04713 SPS8273
010207 151-0369-00 TRANSIST0R:PNP,SI,X-55 04713 SPS8273
010230 151-0271-00 TRANSISTOR:PNP,SI,T0-92 04713 SPS8236
010231 151-0271-00 TRANSIST0R:PNP,SI,T0-92 04713 SPS8236
010254 151-0752-00 8010100 B017648 TRANSIST0R:NPN,SI,MARCO T 25403 BFR96
010254 151-0752-01 8017649 TRANSIST0R:NPN,SI'NARCO T 04713 SRF3188

010255 151-0752-00  B010100 B017648 TRANSIST0R:NPN,S1,MARCO T 25403 BFR96
010255 151-0752-01 8017649 TRANSISTOR:NPN'SI'NARCO T 04713 SRF3188
010256 151-0752-00 TRANSIST0R:NPN'SI'MARCO T 25403 BFR96
010257 151-0752-00 TRANSIST0R:NPN'SI'NARCO T 25403 BFR96
Q1Q283 151-0736-00 TRANSIST0R:NPN'SI,T0-92 80009 151-0736-00
010284 151-0712-00 TRANSIST0R:PNP,SI,T0-92 04713 SPS8223

010285 151-0712-00 TRANSIST0R:PNP,SI,T0-92 04713 SPS8223
010302 151-0711-01 TR0NSISTOR:NPN'SI,T0-92 04713 SPS8608H
010303 151-0711-01 TRANSIST0R:NPN'SI,T0-92 04713 SPS8608M
01Q327 151-0711-01 TR9NSIST0R:NPN'SI,T0-92 04713 SPS8608M
010328 151-0711-01 TRANSIST0R:NPN'SI,T0-92 04713 SPS8608N
01Q382 151-1042-00 SENIC0N0 DVC S E :FE T ,S I.TO -92 04713 SPF627M2

010384 151-0711-00 TRANSIST0R:NPN'SI,T0-92 80009 151-0711-00
010397 151-0190-00 TRANSISTOR-.NPN'SI ,T 0 -9 2 80009 151-0190-00
010402 151-0276-00 TRANSISTOR'.PNP'SI ,T 0 -9 2 04713 SPS8025
010403 151-0276-00 TRANSIST0R:PNP'SIJO-92 04713 SPS8025
010413 151-0190-00 TRANSIST0R:NPN'SIJO-92 80009 151-0190-00
010419 151-0711-00 TR0N SIST0R:NPN'SIJO -92 80009 151-0711-00

010420 151-0711-00 TRANSIST0R:NPN'SI J O -9 2 80009 151-0711-00
010421 151-0712-00 TRANSIST0R:PNP'SIJO-92 04713 SPS8223
010422 151-0199-00 TRANSIST0R:PNP,SIJO-92 27014 ST65057
010423 151-0424-00 TRANSIST0R:NPN,SI.T0-92F 04713 SPS8246
010428 151-0711-00 TR0NSIST0R:NPN'SI,T0-92 80009 151-0711-00
010429 151-0712-00 TRANSIST0R:PNP.SIJO-92 04713 SPS8223

010440 151-0711-00 TRANSIST0R:NPN'SIJO-92 80009 151-0711-00
010441 151-0711-00 TRANSISTORlNPN'SIJO-92 80009 151-0711-00
010460 151-0712-00 TRANSISTOR:PNP'SI J O -9 2 04713 SPS8223
010463 151-0712-00 TRANSIST0R:PNP'SI J O -9 2 04713 SPS8223
010509 151-0188-00 TRANSISTOR:PNP,SIJO-92 80009 151-0188-00
010511 151-0188-00 TRANSISTOR:PNP'SI,T0-92 80009 151-0188-00

01Q525 151-0190-00 TRANSISTORlNPN.SI,T0-92 80009 151-0190-00
010576 151-0199-00 TRANSIST0R:PNP'SI,T0-92 27014 ST65057
01Q578 151-0199-00 TRANSISTORlPNP'SIJO-92 27014 ST65057
010583 151-0198-00 TRANSISTOR:SELECTED 04713 SPS8802-1
010586 151-0198-00 TRANSISTOR: SELECTED 04713 SPS8802-1
Q1Q7S6 151-0190-00 B010100 B012999 TRANSISTORlNPN'SI J O -9 2 80009 151-0190-00
010756 151-0432-00 8013000 TRANSISTORlNPN'SIJO-106 04713 SPS8512

010770 151-0188-00 TRANSISTOR:PNP,SIJO-92 80009 151-0188-00
010775 151-0347-00 TRANSISTOR:NPN,SI J O -9 2 04713 SPS7951
010779 151-0350-00 TRANSISTORlPNP,SI,T0-92 04713 SPS6700
010780 151-0190-00 TRDNSISTORlNPN'SIJO-92 80009 151-0190-00
010785 151-0347-00 TRANSISTOR:NPN'SI,T0-92 04713 SPS7951
Q1Q789 151-0350-00 TRANSISTOR'.PNP'SI J O -9 2 04713 SPS6700

010804 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80009 151-0188-00
010814 151-0188-00 TRANSISTOR:PNP'SI.TO-92 80009 151-0188-00
010825 151-0424-00 TRANSISTOR:NPN'SIJ0-92F 04713 SPS8246
010829 151-0199-00 TRANSISTOR:PNP,SI.TO-92 27014 ST65057
010835 151-0199-00 TRANSISTOR:PNP'SI.TO-92 27014 ST65057
010840 151-0347-00 TRANSISTOR:NPN,SI.TO-92 04713 SPS7951

010845 151-0350-00 TRANSISTOR:PNP.SI.TO-92 04713 SPS6700
010885 151-0443-00 TRANSISTOR:PNP'SI.TO-92 04713 SPS7950
010908 151-0164-00 TRANSISTOR:PNP'SI'TO-92 04713 2N2907A
010928 151-0432-00 TRANSISTORtNPN'SI JO -106 04713 SPS8512
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Replaceable Electrical Parts -  2236 Service

R o m D o n e n t N o .
T e k tro n ix  
P a rt N o .

S e ria l/A s s e m b ly  N o . 
E ffe c tiv e ___ D aco n t N a m e  & D e s c riD tio n

M fr .
C o d e M fr . P a rt N o .

A1TP842 131-0589-00 TERNINAL#P IN :0 .4 6  L X 0 .0 2 5  SQ PH BRZ 22526 48283-029
A1TP900 131-0589-00 TERM INAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 22526 48283-029
A1TP940 131-0589-00 B010100 B019899 TERM INAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 22S26 48283-029
A1TP940 131-0787-00 8019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SO PH BRZ 22526 47359-000
A1TP9S0 131-0589-00 B010100 B019899 TERM INAL,PIM :0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
A1TP950 131-0787-00 8019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SO PH BRZ 22526 47359-000

A1TP961 131-0589-00 TERNINAL,PIN:0.46 L X 0 .0 2 5  SQ PH BRZ 22526 48283-029
A1U130 155-0274-00 NICROCKT,L!NEQR:VERTICQL PREAMP 80009 155-0274-00
A1U180 155-0274-00 MICROCKT,LINEAR:VERTICAL PREAMP 80009 155-0274-00
A1U225 156-0057-00 MICROCKT.LINEAR:OPNL AMPL,SEL 04713 MC1741CP1
A1U310 156-0534-00 MICROCKT,LINEAR:DUAL D IFF AMPL 02735 CA3102E-98
A10335 156-0534-00 HICROCia,LINEAR:DUAL D IFF AMPL 02735 CA3102E-98

A1U3S0 156-1294-00 MICROCKT,LINEAR:NPN,5 TRANSISTOR ARRAY 02735 C03127E
A1U426 156-0158-00 MICROCKT,LINEARrDUAL OPNL AMPL 04713 MC1458P1/MC14S8U
A1U460 156-0534-00 MICROCKT,LINEAR:DUAL D IFF AMPL 02735 CQ3102E-98
A1U480 156-1641-00 MICROCKT,DGTL:ECL,OUAD 2-INPUT NOR GATE 04713 MC10H102(L OR P)
A1U502 156-1713-00 MICROCKT,DGTL:ECL,RETRIG N0N0STA8LE MV 04713 MC10198(P OR L)
A1U504 158-1335-00 MICROCKT,DGTL:LSTTL,DUAL RETRIGGERABLE 07263 96LS02PCQR

A1U506 156-1639-00 MICROCKT,DGTL:ECL,DUAL D MA-SLAVE FF 04713 MC10H131(P OR L)
A1U532 158-1641-00 MICROCKT,OGTLrECL,QUAD 2-INPUT NOR GATE 04713 MC10H102(L OR P)
A1US37 156-0721-02 MICROCKT,DGTL:QUAD ST 2 -IN P  NANO GATES 18324 N74LS132(NBORFB)
A1U540 156-0388-03 MICROCKT,DGTL:DUAL D FLIP-FLOP 01295 SN74LS74ANP3
A1U5S5 156-0728-02 MICROCKT,OGTL:OUAD 2 INPUT GATE N/OC OUT 01295 SN74LS09NP3
A1U565 156-0384-02 MICROCKT,DGTL:QUAD 2 -IN P  NANO GATE 07263 74LS03PCQR

A1U7S8 156-1149-00 B010100 B018680 MICROCKT,LINEAR:OPERATIONAL RMP,JFET INPUT 27014 LF351N/GLEA134
A1U758 156-1134-00 B018881 B022889 MICROCKT,LINEAR:OP AMPL.MOS/FET INPUT 02735 CA3140EX
A1U758 156-1149-00 8022890 MICROCKT, LINEAR:OPERATIONAL AMP.JFET INPUT 27014 LF351N/GLEA134
A1U930 156-1627-00 MICROCKT,LINEAR:PULSE NIDTH MODULATED CONT 12969 UC494ACN

CIRCUIT,SNITCHING PONER SUPPLY.SCRN
A1U975 152-0806-00 SEMICONO OVC,OI:HV MULTR,4KVAC INPUT,12KVDC 12969 CMX647

A1VR200 152-0149-00 SEMICOND D V C ,D I:Z E N ,S I,10V ,5X ,0 .4N ,D 0 -7 15238 Z5406
A1VR645 152-0317-00 SEMICONO DVC ,D I: Z E N ,S I,6 .2 V ,5 X ,0 .2 5 N ,0 0 -7 04713 SZG20012
A1VR712 152-0508-00 SEMICOND D V C ,D I:Z E N ,S I,12 .6V ,5Z ,0 .4M ,D 0-7 04713 SZ13294RL
A1VR764 152-0508-00 8010100 B016052 SEMICOND 0 V C ,D I:Z E N ,S I,1 2 .6V ,5 X ,0 .4N ,D 0 -7 04713 SZ13294RL
A1VR764 152-0702-00 8016053 SEMICONO D V C ,0 I:ZE N ,S I,13V ,2X ,500M N ,00-7 04713 SZG30214RL
A1VR782 152-0243-00 SEMICOND DVC .D I: ZE N ,S I, 1 5 V ,5 X ,0 .4 N ,0 0 -7 04713 SZ13203 (1N9658)

A1VR828 152-0514-00 SEMICOND O V C ,D I:Z E N ,S I,1 0 V ,IX ,0 .4 N ,0 0 -7 04713 SZG15RL
A1VR925 152-0166-00 SEMICOND DVC .D I: Z E N ,S I,6 .2 V ,5 t,0 .4 N ,0 0 -7 04713 SZ11738RL
A1VR935 152-0255-00 SEMICOND DVC .D I: Z E N ,S I,51V ,5X ,0 .4N ,D 0 -7 04713 SZG35009K7
A1VR943 152-0317-00 SEMICONO D V C ,D I:Z B f,S I,6 .2 V ,5 X ,0 .2 5 N ,D 0 -7 04713 SZG20012
A1N282 131-0566-00 BUS,COND:DUMMY R ES.0.094 00 X 0 .225L 24546 OMA 07
A1N283 131-0566-00 BUS,C0ND:0UNNY R ES .0.094 00 X 0 .225L 24546 OMA 07

A1N310 131-0566-00 BUS,COND:0UMMY R ES .0.094 00 X 0 .225L 24546 OMA 07
A1N335 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMA 07
01X350 131-0566-00 BUS.COND:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07
A1N351 131-0566-00 BUS,COND:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07
A1N408 131-0566-00 BUS,COND:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07
A1H410 131-0566-00 BUS,C0ND:DUMMY RES.0.094 OD X 0.225L 24546 OMA 07

A1H419 131-0566-00 BUS,COND:DUMMY RES.0.094 OD X 0.22S L 24546 OMA 07
A1N428 131-0568-00 BUS,COND:DUMMY RES.0.094 OD X 0.22S L 24546 OMA 07
A1N429 131-0586-00 BUS,COND:DUMMY R ES .0.094 OD X 0.22S L 24546 OMA 07
A1N494 131-0568-00 BUS,COND:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07
A1H535 131-0566-00 BUS,COND:DUMMY RES,0 .0 94  OD X 0 .225L 24546 OMA 07
A1N537 131-0566-00 BUS,COND:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07

A1N538 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .225L 24546 OMA 07
A1M555 131-0566-00 BUS,COND:DUMMY RES,0 .0 9 4  OD X 0 .225L 24546 OMA 07
A1MS56 131-0566-00 BUS,COND:DUMMY R ES.0.094 00 X 0.22S L 24546 OMA 07
A1N5S8 131-0566-00 BUS,COND'.DUMMY R ES.0.094 00 X 0 .225L 24546 OMA 07
A1N560 131-0566-00 BUS,CONO:DUMMY RES.0.094 OD X 0 .225L 24546 OMA 07
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix S e ria l /A s s e m b ly  N o . M fr .
C o m D o n ertt N o . P a rt N o . E ffe c tiv e D sco n t N a m e  &  D e s c riD tio n C o d e M fr . P a r t N o

01H570 131-0566-00 8010100 B012239 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0.22S L 24546 ONA 07
Q1H590 131-0566-00 BUS,C0N0:0UMMY RES,0 .0 9 4  00 X 0 .2 25 1 24546 OMO 07
01H691 131-0566-00 BUS,C0N0:0UMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMA 07
01N592 131-0566-00 BUS,C0M0:DUMMY R ES,0.094 00 X 0 .225L 24546 ONA 07
01N602 131-0566-00 BUS,C0ND:DUMMY R ES.0.094 00 X 0 .225L 24546 OMA 07
01H603 131-0566-00 BUS,C0ND:0UMNY RES.0.094 00 X 0 .2 25 1 24546 OMO 07

A1M634 131-0566-00 BUS,C0M0:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01M635 131-0566-00 BUS,C0N0:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01H648 131-0566-00 BUS,C0N0:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01H649 131-0566-00 BUS,C0ND:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01H732 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
A1N770 131-0566-00 BUS,COMO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07

01X780 131-0566-00 BUS,COMO:0UMMY RES.0.094 00 X 0.22S L 24546 OMO 07
A1X885 131-0566-00 BUS,COMO:DUMMY R ES.0.094 00 X 0 .225L 24546 OMA 07
01X954 131-0566-00 BUS,COMO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X955 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMA 07
01X956 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X957 131-0566-00 BUS,CONO:0UMMY RES.0.094 00 X 0 .225L 24546 OMO 07

01X959 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X960 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .2251 24546 OMO 07
01X961 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X964 131-0566-00 BUS,COND:0UMMY RES.0.094 00 X 0 .225L 24546 OMA 07
01X965 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X968 131-0566-00 BUS,CONO:DUMMY R ES.0.094 00 X 0 .2 2 5 1 24546 OMO 07

01X971 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0.22S L 24546 OMO 07
01X972 131-0566-00 BUS,COND:0UMMY R ES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X974 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X975 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X976 131-0566-00 BUS,CONO:DUMMY R ES.0.094 00 X 0 .225L 24546 OMO 07
01X977 131-0566-00 BUS,CONO:DUMMY R ES.0.094 00 X 0 .225L 24546 OMO 07

01X979 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X991 131-0566-00 8US,C0ND:DUMMY R ES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X992 131-0566-00 BUS,COND:DUNMY RES.0.094 00 X 0 .225L 24546 OMO 07
01X993 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0.22S L 24546 OMO 07
01X995 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X997 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07

01X998 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X999 131-0566-00 BUS,COND:DUMMY RES.0.094 00 X 0 .2 25 1 24546 OMO 07
01X9000 131-1817-00 B010100 B014174 8US,C0N0UCT0R:22flHG,BQRE,2.25 L 80009 131-1817-00
01X9000 131-3228-00 8014175 CONN,RCPT,ELEC:HE00ER.1 X 2 0 ,0 .1  SPACING 

(SPACING 1 -2 0 )
TK1483 082-2740-SS28

01X9000 131-3228-01 B014175 CONN,RCPT,ELEC:HE00ER,1 X 1 9 ,0 .1  SPACING 
(SPACING 2 1 -3 0 )

TK1483 082-3040-SS28

01X9040 195-7745-00 LEAD,ELECTRICAL:18 ONG.3.5 L .8 -0 4 80009 195-7745-00

01X9103 175-6138-00 CO 0SSY,SP,ELEC:4,26 0N G .6.0 L,RIBBON 00009 175-6138-00
01X9108 175-6138-00 CO ASSY,SP,ELEC:4,26 0N G .6.0 L,RIBBON 80009 175-6138-00
01X9190 195-7747-00 LEOO,ELECTRICAL:18 ONG.3.5 L .8 -1 9 80009 195-7747-00
01X9440 175-6141-00 CO 0SSY,SP,ELEC:4,26 0 N 6 .7 .0  L,RIBBON 80009 175-6141-00
01X9700 175-8547-00 B010100 B012239 CO 0SSY,SP,ELEC:10,26 0N G .7.0 L,RIBBON 80009 175-8547-00
01X9700 175-6136-00 B012240 B013489 CO 0SSY,SP,ELEC:10,26 0N G .7.0 L,RIBBON 80009 175-6136-00
01X9700 175-9252-00 8013490 COBLE 0SSY,R F:8,26 0 N 6 /1 .50  OHM COOX.O.OL 80009 175-9252-00

01X9705 175-6137-00 CO ASSY,SP, ELEC:8,2 6  0 N 6 .6 .0  L.RIB80N 80009 175-6137-00
01X9870 136-0202-08 SK T.PL-IN  ELEX:ELECTRON TUBE,14 CONTACT 80009 136-8202-08
01X9991 175-6139-00 CA ASSY,SP,ELEC:3,26 0N G .4.0 L,RIBBON 80009 175-6139-00
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m p o n e n t N o . P a rt N o . E ffe c tiv e D s c o n t N a m e  & D e s c rip tio n C o d e M fr . P a rt N o .

02 670-7570-00 B010100 B012999 CIRCUIT B0 ASSY:ATTEN 80009 670-7570-00
02 . 670-7570-01 8013000 B014412 CIRCUIT BO ASSY:ATTEN 80009 670-7570-01
02 670-7570-02 8014413 8016156 CIRCUIT B0 ASSY:ATTENUATOR 80009 670-7570-02
02 670-7570-03 8016157 B018643 CIRCUIT BO ASSY:ATTENUATOR 80009 670-7570-03
02 670-7570-04 B018644 CIRCUIT BO ASSY:ATTENUATOR 80009 670-7570-04
020T1 307-1014-07 ATTENUATOR, FXD:1 00X 21 80009 307-1014-07

020T2 307-1013-08 ATTENUATOR, FXD: 10X U/N CON SNITCH 80009 307-1013-08
020T51 307-1014-06 ATTENUATOR,FXD:100X 80009 307-1014-06
020T52 307-1013-00 ATTENUATOR, FXD: 10X 80009 307-1013-00
02C1 281-0214-00 C6P,VAR,CER D I:0 .6 -3 P F ,40 0 V 52763 313613-140
02C2 285-1132-02 B010100 8018643 CAP,FXD,PLASTIC:0.019UF,10Z,600V,RADIAL LD 80009 285-1132-02
02C2 285-1106-00 8018644 CAP,FXD,PLASTIC:0.022UF,2 0 1 ,600V 14752 23081F223

02C3 281-0182-00 8010100 8018643 CAP,VAR,PLASTIC:1.8-10PF,500V TK1727 2222-809-05002
02C3 281-0158-00 8018644 CAP.VAR.CER D I:7-45P F ,25V 59660 518-006 G 7 -4 5
02C6 283-0000-00 CAP,FXO,CER 0 l:0 .001U F ,+ 100 -0X ,500V 59660 831-610-Y5U0102P
02C7 281-0903-00 8018644 CAP,FXD,CER D I:3 .9P F ,100V 04222 NA101A3R90AA
02C9 281-0770-00 B010100 8018643 C0P,FX0,CER D I:1000P F,20X ,100V 04222 HA101C102NAA
02C9 281-0826-00 8018644 CAP,FX0,CER D I:2200P F ,5X ,100V 20932 401EM1006D222K

02C10 283-0028-00 8010100 8018643 CAP,FX0,CER D I:0 .0 0 2 2 U F ,2 0 l,5 0 V 59660 0805585Y5S0222M
02C10 283-0100-00 8018644 CAP,FXO,CER 0 1 :0.0047U F,10Z ,200V 04222 SR306A472KAA
02C13 281-0862-00 CAP,FX0,CER 01:0.001U F ,+80-20X ,100V 04222 MA101C10ZHAA
02C17 281-0810-00 CAP,FXD,CER D I:5 .6 P F ,+ /-0 .5 P F ,1 0 0 V 04222 MA101A5R60AA
02C17 281-0862-00 CAP,FX0,CER D I:0 .001U F ,+ 80-20X ,100V 04222 MA101C10ZMAA
02C21 281-0773-00 CAP,FX0,CER D I:0 .01U F ,10Z ,100V 04222 MA201C103KAA

02C26 281-0158-00 CAP,VAR,CER D I:7 -45P F ,25V 59660 518-006 G 7 -4 5
02C27 281-0810-00 CAP,FXD,CER D I:5 .6 P F ,+ /-0 .5 P F ,1 0 0 V 04222 MA101A5R60AA
Q2C30 281-0775-00 CAP,FXO,CER 0 I:0 .1 U F ,2 0 Z ,5 0 V 04222 MA205E104NAA
Q2C3S 281-0862-00 COP.FXO.CER 0 1 :0.001U F ,+80-20X ,100V 04222 MA101C10ZMAA
02C38 281-0862-00 CAP,FXD,CER D I:0 .001U F ,+ 80-20X ,100V 04222 MA101C10ZMAA
Q2C51 281-0214-00 C0P,V0R,CER 0 I:0 .6 -3 P F ,4 0 0 V 52763 313613-140

02C52 285-1132-02 B010100 B018643 COP,FXD,PLASTIC:0.019UF,10%,600V,RADIAL LD 80009 285-1132-02
Q2C52 285-1106-00 B018644 CAP,FXO,PLASTIC:0.022UF,20X,600V 14752 23081F223
02C53 281-0182-00 8010100 B018643 COP,VAR,PLASTIC:1.8-10PF,500V TK1727 2222-809-05002
02C53 281-0158-00 B018644 COP,VOR,CER D I:7-45P F ,25V 59660 518-006 G 7 -45
02C56 283-0000-00 COP,FXD,CER D I:0 .0 0 1 U F ,+100-0% ,500V 59660 831-610-Y5U0102P
02C57 281-0903-00 B018644 COP,FXO,CER 0 I:3 .9 P F ,1 0 0 V 04222 NA101A3R9DAA

Q2C59 281-0770-00 8010100 8018643 COP,FXO,CER 0 1 :1000PF,20Z,100V 04222 MA101C102NAA
02CS9 281-0826-00 8018644 CAP,FXD,CER 0I:2200P F,5% ,100V 20932 401EM100A0222K
02C60 283-0028-00 8010100 8018643 COP,FXO,CER 0 1 :0.0022U F,20X ,50V 59660 0805585Y5S0222M
02C60 283-0100-00 8018644 COP,FXO,CER D I:0 .0047U F ,10Z ,200V 04222 SR306A472KAA
02C63 281-0862-00 CAP,FXD,CER D I:0.001U F ,+80-20% ,100V 04222 MA101C10ZMAA
02C67 281-0862-00 CAP,FXO,CER D I:0 .0 0 1 U F ,+80-20% ,100V 04222 HA101C10ZMAA

02C71 281-0773-00 COP,FXO,CER D I:0.01U F,10% ,100V 04222 MA201C103KAA
02C76 281-0158-00 COP,VOR,CER D I:7-45P F ,2S V 59660 518-006 G 7 -45
02C80 281-0775-00 COP,FXO,CER D I:0.1U F ,20% ,50V 04222 MA205E104MA6
02C85 281-0862-00 COP,FXO,CER 0 1 :0 .0 0 1 U F ,+80-20% ,100V 04222 NA101C10ZMAA
A2C88 281-0862-00 CAP,FXO,CER 0 1 :0 .001U F ,+ 8 0 -2 0 1 ,100V 04222 MA101C10ZMAA
02C90 290-0523-00 B010100 B018643 CAP,FX0,ELCTLT:2.2UF,20% ,20V 05397 T3680225M020AS
02C90 290-0776-01 B018644 COP,FXO, ELCTLT: 22UF,+50%-10%,10V 55680 ULB1A220MAA1TD

02C91 290-0523-00 B010100 B018643 CAP,FX0,ELCTLT:2.2UF,20% ,20V 05397 T368A225M020AS
02C91 290-0776-01 B018644 CAP,FXD,ELCTLT:22UF,+50%-10%,10V 55680 ULB1A220NAA1TD
02C93 290-0776-00 B010100 B018643 COP,FXO,ELCTLT:22UF,♦50-10  %,10V 55680 ULA1A220TEA
02C93 290-0776-01 B018644 COP, FXO, ELCTLT: 22UF, +50X-10X, 10V 55680 ULB1A220M6A1T0
Q2C94 281-0862-00 CAP,FXD,CER D I:0.001U F ,+80-20% ,100V 04222 HA101C10ZMAA
Q2C96 290-0776-00 B010100 8018643 COP,FXO,ELCTLT:22UF,+50-10 %,10V 55680 ULA1A220TEA
02C96 290-0776-01 8018644 COP, FXO, ELCTLT:22UF, +50X-10X, 10V 55680 ULB1A220MAA1T0

02C97 281-0862-00 COP,FXD,CER D I:0 .0 0 1 U F ,+80-20% ,100V 04222 HA101C10ZNAA
02CR7 152-0324-00 SENICOND 0 V C ,0 I:S N ,S I,3 5 V ,0 .1 0 ,0 0 -7 14552 MT5128
02CR18 152-0141-02 SEMICOW) D V C .D I:S H ,S I,30V ,150M A .30V ,00 -35 03508 DA2S27 (1N4152)
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix S e ria l/A s s e m b ly  N o . M fr .
C o m p o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  &  D e s c rio tio n C o d e M fr . P a r t N o .

02CR57 152-0324-00 SENIC0N0 0V C ,D I:S H ,S I,3 5 V ,0 .1 0 ,0 0 -7 14552 MT5128
02CR68 152-0141-02 SEMIC0N0 D VC ,D I:SN ,S I ,30V ,150M 0,30V ,00 -35 03508 002527 (1N4152)
02E9O 119-1771-00 8010100 8018643 FERRITE BEOO OS:276-0532-00  N /22  0H6 MIRE 

FERRITE BEOO OS:276-0532-00  N /22  AH6 HIRE
80009 119-1771-00

Q2E91 119-1771-00 B010100 8018643 80009 119-1771-00
02L90 120-0382-00 B018644 C 0IL,R F:210U H ,+28X-43X ,14 TURNS 80009 120-0382-00
02L91 120-0382-00 8018644 C 0IL,R F:210U H ,+28X-43X ,14 TURNS 80009 120-0382-00

02193 120-0382-00 C 0IL,R F:210U H ,+28X-43X ,14 TURNS 80009 120-0382-00
02196 120-0382-00 C 0IL,R F:210U H ,+28X-43X ,14 TURNS 80009 120-0382-00
Q2P2900 131-0608-00 TERNINQ L,PIN:0.365 L X 0 .0 2 5  BRZ GUD PL 

(0U0NTITY OF 2 )
22526 48283-036

02P9103 131-0608-00 TER N IN Q l,P IN :0.365 L X 0 .0 2 5  BRZ 610 PL 
(OUONTITY OF 4 )

22526 48283-036

02P9108 131-0608-00 TER N IN 0L,P IN :0.365 L X 0 .0 2 5  BRZ 610 PL 
(QUONTITY OF 4 )

22526 48283-036

02P9200 131-0787-00 * TERM IN0L,PIN:0.64 L X 0 .0 2 5  SO PH BRZ 
(QUONTITY OF 2 )

22526 47359-000

02P9991 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ 6LD PL 
(QUANTITY OF 3 )

22526 48283-036

02013 151-1124-00 TRANSISTOR:JFE,N-CH0N,SI,SEL,T0-92 17856 J-2400
02Q1S 151-0711-00 B010100 8018643 TRONSISTOR:NPN,SI,T0-92 80009 151-0711-00
02015 151-0711-02 B018644 TRONSISTOR:NPN,SI,T0-92 27014 X42094B
02Q18 151-0711-00 TRONSISTOR:NPN,SI,T0-92 80009 151-0711-00
02063 151-1124-00 TRANSISTOR:JFE,N-CHON,SI,SEL,T0-92 17856 J-2400

02065 151-0711-02 8018644 TRONSISTOR:NPN,SI,T0-92 27014 X42094B
02068 151-0711-00 TRONSISTOR:NPN,SI,T0-92 80009 151-0711-00
Q2R2 317-0105-00 RES,FX0,CMPSN:1M 0HM ,5X,0.12SN 01121 881055
02R3 321-0648-07 B010100 B018643 RES,FXD,FILM:500K 0H M ,0.1X,0.125H ,TC =T9 19701 5Q33RE500K08
02R3 322-0614-07 B018644 RES,FX0,FILM:25OK 0H M ,0.1X,0.25N ,TC =T9 19701 5043RE250K08
02R4 317-0056-00 6010100 8018643 RES,FXD,CMPSN:5.6 0H N ,5X,0.125N 01121 885665
02R4 317-0082-00 8018644 RES,FXD,CMPSN:8.2 0H N ,5X,0.125N 01121 BB82G5

02R5 321-0648-07 B010100 8018643 RES,FXD.FILN:500K 0H N ,0 .U ,0 .125N ,T C =T 9 19701 5033RE500K0B
02R5 321-0469-07 8018644 R ES,FX0,FIIM :750K  0H N ,0.1X ,0.125N ,TC =T9 19701 5033RE750K08
02R6 317-0474-00 B010100 B012999 RES,FXD,CMPSN:470K 0HN,5X,0.125M 01121 BB4745
02R6 317-0105-00 8013000 RES,FXD,CNPSN:1N 0H N ,5 t,0 .125N 01121 BB1055
02R7 315-0160-00 8010100 8019669 RES,FXO,FILM:16 0HM ,SX,0.25N 19701 5043CX16R00J
02R7 315-0180-00 8019670 RES,FXD,FILM:18 0HN,5X,0.2SN  

(NOMINOL VOLUE)
19701 5043CX18R00J

Q2R7 315-0160-00 8019670 RES,FXD,FILM:16 0HM ,SX,0.25H  
(SELECTED VALUE)

19701 5043CX16R00J

02R8 315-0220-01 B010100 B018643 RES,FXD,CMPSN:22 0HM ,5X,0.25M 01121 C82205
Q2R8 315-0620-02 B018644 RES,FXD,CMPSN:62 0HM ,5X,0.25N 01121 C86205
02R9 315-0112-00 B010100 8018643 RES,FXD,FILM :1.1K 0H N ,5X,0.25N 19701 5043CX1K100J
Q2R9 315-0432-00 8018644 RES,FXD,FILN:4.3K  0H N ,5X,0.25N 57668 NTR25J-ED4K3
02R10 311-1559-00 8010100 B018643 RES,V0R,N0NNN:TRNR,10K 0HN,0.5N 32997 3352T-1-103
Q2R10 311-2238-00 8018644 UhS,vnR,MMM:IUMU,!>ltK IIH M ,:/H Z,ll.!iN  IINEOR TK1450 GF06UT 50 K

02R11 315-0153-00 B010100 8018643 RES,FX0,FILM :15K 0H M ,5t,0 .25N 19701 5043CX15KOOJ
02R11 315-0102-00 B018644 RES,FXD,FILM :IK 0HH,SX,0.25N 57668 NTR25JE01K0
02R12 315-0360-00 8013000 RES,FXD,FILM:36 0HM ,5X,0.25N 19701 5043CX36R00J
02R13 315-0101-00 RES, FXD, F I IN  MOO 0H N ,5X ,0.25H 57668 NTR25J-E 100E
02R14 317-0161-00 RES,FXD,CMPSN:160 0HM ,5X,0.125N 01121 B81615
02R15 315-0101-00 RES, FXO, FILM MOO 0HM ,5X,0.25N 57668 NTR25J-E 100E

02R16 315-0162-00 B018644 RES,FX0,FILM :1.6K  0HM ,5Z,0.25N 19701 5043CX1K600J
02R17 315-0201-00 RES,FXD,FILM:200 0HM ,5X,0.25N 57668 NTR25J-E200E
02R18 315-0911-00 RES,FXD,FILM:910 0H M ,5Z,0.25N 57668 NTR2SJ-E910E
02R19 307-0843-00 RES NTHK. FXD, F I: INPUT OTTENUOTOR 80009 307-0843-00
02R20 317-0332-00 RES,FX0,CMPSN:3.3K 0HM ,5X,0.125H 01121 BB3325
02R21 315-0160-00 RES,FXD,FILM:16 0HM ,5X,0.25N 19701 5043CX16R00J

02R22 321-0210-00 R ES,FX0,FILM :1.50K 0HM ,1X,0.125N,TC=T0 19701 5033ED1K50F
Q2R23 321-0210-00 R ES,FXD ,FIIM :1.50K  0HM ,1X,0.125N,TC=T0 19701 5033ED1K50F
02R25 311-1568-00 8010100 8018643 RES,V0R,N0NHN:TRMR,50 0HM ,0.5N 32997 3352T-1-500
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m rx m e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  & D e s c rio tio n C o d e M fr . P a r t N o .

A2R76 311-0643-00 RES,VAR,N0MM:TRNR,50 0HM .0.5N 32997 3329H -158-500
A2R77 315-0100-00 RES,FX0,FILM : 10 0HM ,5X,0.25N 19701 5O43CX1ORR00J
A2R79 321-0090-00 R E S ,FX 0,F ILN :84.5 0HM ,1X,0.125N,TC=T0 91637 CNF55116G84R50F
A2R80 315-0124-00 RES,FXD,FILM:120K 0HM ,5X,0.25N 19701 5043CX120K0J
A2R81 315-0750-00 RES,FX0,FILM :75 0HM,5X,0.2SM 57668 NTR25J-E75E0
A2R83 311-1556-00 B010100 B018643 RES,VAR,N0NHN:TRMR,50K 0HM.0.5M 32997 3352T-0Y7-503
A2R83 311-2238-00 8018644 RES,VAR,N0NHN:TRMR,50K 0HM,2OX,0.5M LINEAR TK1450 6F06UT 50  K

A2R84 315-0101-00 RES,FXD,FILM:100 OHM,5X,0.25N 57668 NTR25J-E 100E
A2R85 321-0144-00 RES,FXD,FILM:309 0HM ,1X,0.125M ,TC=T0 07716 CEA0309R0F
A2R87 315-0102-00 RES,FXD,FILM :IK 0HM ,5X,0.25M 57668 NTR25JE01K0
A2R88 321-0144-00 RES,FXD,FILM:309 0HM ,1X,0.125H,TC=T0 07716 CEA0309ROF
A2R91 321-0154-00 8010100 8014412 RES,FXD,FILM:392 0HN,1X,0.12SM ,TC=T0 87716 CEA0392R0F
A2R91 321-0151-00 8014413 B016291 R E S ,FX D ,F IIN :365 OHM,1X,0.125N,TC=TO 07716 CEA0365R0F
A2R91 315-0221-00 B016292 RES,FXD,FILM:220 0HM ,5X,0.25N 57668 NTR25J-E220E

A2R93 311-2179-00 RES,VAR,NONMN:PNL,10K 0HM ,10X,0.5N 32997 91Z10-Z07-EA0037
A2R96 315-0472-00 8010100 B018643 RES,FXD,FILM :4.7K 0H N ,5X,0.25N 57668 NTR25J-E04K7
A2R96 315-0182-00 B018644 R ES,FX0,FILM :1.8K  0HM ,5X,0.25N 57668 NTR25J-E1K8
A2R97 311-1224-00 B010100 8018643 RES,VAR,N0NMN:TRMR,500 0MM,0.5N 32997 3388F-T04-501
A2R97 311-2230-00 8018644 RES,VAR,N0NNN:TRNR,500 0H N ,20X ,0.50 LINEAR TK1450 6FD6UT 500
A2R98 315-0512-00 8010100 B018643 RES,FXD,FILM :5.1K 0HM ,5X,0.25N 57668 NTR25J-ED5K1
A2R98 315-0752-00 B018644 RES,FXD,FILM :7.5K 0HM ,5X,0.25N 57668 NTR25J-E07K5

A2R9100 315-0560-00 RES,FXD,FILM:56 0H N ,5X,0.25N 57668 NTR25J-E56E0
A2R9S10 315-0560-00 RES,FXD,FILM:56 0HM ,5X,0.25N 57668 NTR2SJ-E56E0
A2S1 263-1040-00 B010100 B014999 SNITCH ASSEMBLY: CHANNEL 1 D IVISION 80009 263-1040-00
A2S1 263-1040-01 8014500 SNITCH ASSEMBLY:ACTU0T0R,C0UPLIN6 80009 263-1040-01
A2S10 263-1041-00 SNITCH ASSEMBLY:ACniAT0R .VOLTS/OIV 80009 263-1041-00
A2S51 263-1040-00 B010100 B014999 SNITCH ASSOBLY:CHANNEL 1 0 IV IS I0 N 80009 263-1040-00
A2S51 263-1040-01 8015000 SNITCH ASSEMBLY:ACTUAT0R,C0UPLIN6 80009 263-1040-01

02S60 263-1041-00 SNITCH ASSEMBLY:ACTUATOR,VOLTS/DIV 80009 263-1041-00
A2U10 156-1134-01 B010100 B018643 MICROCKT,LINEAR:OP AMPL,HOS/FET INPUT 02735 CA3140AE-98
A2U10 156-2469-00 B01B644 MICROCKT,DGTL:OP AMP 01295 TLC271ACP
A2U30 155-0273-00 MICROCKT,LINEAR:ATTEN AMPLIFIER 80009 155-0273-00
A2U60 156-1134-01 B010100 B018643 MICROCKT,LINEAR:0P AMPL,MOS/FET INPUT 02735 CA3140AE-98
A2U60 156-2469-00 B018644 MICROCKT,06TL:OP AMP 01295 TLC271ACP

02U80 155-0273-00 MICROCKT,LINEAR:ATTEN AMPLIFIER 80009 155-0273-00
A2VR10 152-0744-00 B018644 SEMICOND OVC,0 1 :Z E N ,S I,3 .6 V ,5 X ,0 .4 N ,00-7 15238 IN747ATK
A2VR60 152-0744-00 B018644 SEMICONO D V C ,D I:Z E N ,S I,3 .6 V ,5 X ,0 .4 N ,00 -7 15238 IN747ATK
A2H43 131-0566-00 BUS,C0N0:0UMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMR 07
A2H93 131-0566-00 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMA 07
A2H94 131-0566-00 BUS,CONO:DUMMY RES,0.094 00 X 0 .225L 24546 OMA 07

A2M96 131-0566-00 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMA 07
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m o o n e n t N o . P a r t N o . E ffe c tiv e D s c o n t N a m e  & D e s c riD tio n C o d e M fr . P a rt N o .

03 670-7574-00 8010100 8012248 CIRCUIT B0 0SSY:FRONT PQNEL 80009 670-7574-00
03 670-7574-01 8012249 B012999 CIRCUIT B0 0SSY:FRONT PANEL 80009 670-7574-01
03 670-7574-02 8013000 8013489 CIRCUIT 80 ASSY:FRONT PANEL 80009 670-7574-02
03 670-7574-04 8013490 8014174 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-04
03 670-7574-05 8014175 8014885 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-05
03 670-7574-06 8014886 CIRCUIT BO ASSY:FRONT PANEL 80009 670-7574-06

A3C364 281-0862-00 8013490 CAP,FXD,CER D I:0 .001U F ,+ 80-20Z ,100V 04222 NA101C10ZM0A
03C37S 283-0363-00 B010100 B014885 CAP,FXD,CER 0 1 :2 .2P F ,0 .2S Z ,2K V ,D !P  PHEN 56289 40C311A5
03C376 283-0006-00 8010100 8019899 CAP,FXD,CER D I:0 .02U F ,+80-20Z ,500V 59660 0841545Z5V00203Z
03C376 285-1363-00 B019900 CAP,FXD,PLASTIC:0.022UF,20Z,400V 80009 285-1363-00
03C377 281-0576-00 COP,FXO,CER 0 I:11P F ,5X ,500V 52763 2R0PLZ007 MPOJC
03C379 283-0780-00 CAP,FXD,HICA 0 I:12S P F ,1Z ,500V 00853 D155F1250FD

03C380 281-0578-00 8010100 8014885 CAP,FXD,CER D I:18P F ,5Z ,500V 52763 2RDPLZ007 18P0JC
Q3C380 283-0637-00 8014886 COP,FXD,MICA 0 1 :20P F ,2 .5Z ,500V 00853 D15SE20000
03C98? 281-0773-00 C0P,FX0,CER D I:0 .01U F ,10Z ,100V 04222 HA201C103KAA
0 3 0 5 3 4 152-0141-02 SENICOND O V C ,D I:S N ,S I,30V ,150N 0,30V ,00 -35 03508 DA2S27 (1N4152)
A3CR537 152-0141-02 SEHICOND 0VC .O I:SN,SI,30V,1SO M A,3O V,0O -35 03508 0A2S27 (1N4152)
03CR538 152-0141-02 SENICOND 0V C ,D I:S N ,S I,30V ,150N 0 ,30V ,00 -35 03508 002527 (1N4152)

03CS539 152-0141-02 SENICOND D VC ,0I:SN ,S I,3O V ,150N A ,30V ,D 0-3S 03508 002527 (1N4152)
03CR648 152-0141-02 SENICOND O V C ,D I:S N ,S I, 38V,150N 0,30V ,0 0 -3 5 03508 002527 (1N4152)
0 3 0 9 8 8 152-0141-02 SENICONO OVC,0 1 :S N ,S I,30V ,150N 0 ,30V ,00 -35 03508 002527 (1N41S2)
0 3 0 9 8 9 152-0141-02 SENICOND O V C ,D I:S N ,S I,30V ,150H A ,30V ,0 0 -3 5 03508 002527 (1N4152)
030S518 150-1029-00 LT ENITTIN6 0I0:GREEN,565NN,35H0 58361 Q6480/NV5274C
03J2102 136-0263-04 SOCKET,PIN TERN:U/N 0 .0 2 5  SO PIN 22526 75377-001

03P9006 131-0608-00 8010100 B014885 TER N IN 0L,P IN :0.365 L X 0 .0 2 5  BRZ 6LD PL 22526 48283-036
(QUANTITY OF 2 )

03P9006 131-0589-00 8014886 8019899 TERNINAL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
(QUANTITY OF 2 )

03P9006 131-0787-00 8019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 22526 47359-000
(QUANTITY OF 2 )

03R89 315-0242-00 R ES ,FX 0,F ILN :2.4K  0H H .SZ.0.25N 57668 NTR2SJ-E02K4
03092 315-0333-00 RES,FXD,FILN:33K 0H N ,5Z,0.25H 57668 NTR25J-E33K0
030111 321-0251-00 R E S ,FX D ,FIIN :4.02K  0HN,1Z,0.12SN,TC=T0 19701 5033ED4K020F

030112 311-2178-00 RES,VAR,NONHN:CKT BO,500 0H N ,10Z,0.5N 12697 0(43473
030161 321-0251-00 R ES,FXD,FILN:4.02K 0H N ,1Z.0.i25N ,TC =T0 19701 5033E04K020F
030162 311-2178-00 RES,VAR,NONNN:CKT BO,500 0H N ,10Z,0.5N 12697 CN43473
030201 315-0200-00 8010685 R ES,FXD ,FIIM :20 0H N ,SZ,0.25H 19701 5043CX20R00J
030280 311-2147-00 RES,VDR,NONHM:CKT B0,5K 0H N ,20Z,0.50H 12697 CN41769
030377 321-0807-00 RES,FX0,FILM :900K 0H N ,1Z,0.125H ,TC =T0 19701 5033RD900K0F

030378 321-0617-00 RES,FXD,FILN:111K 0H N ,1Z,0.125H ,TC =T0 19701 5043ED250K0F
030379 315-0220-00 RES,FXD,FILN:22 0H N ,5X,0.25N 19701 5043CX22R00J
030380 321-0459-00 RES,FX0,FILN:590K 0H N ,1Z,0.125H ,TC =T0 19701 5043ED590K0F
030401 315-0200-00 RES,FXD,FILN:20 0H N ,5Z,0.25H 19701 5043CX20RO0J
030438 311-2178-00 RES,VAR,NONNM:CKT 8 0 ,500  0H N ,10X,0.5H 12697 0*43473
030519 315-0682-00 R ES ,FX 0,F ILN :6.8K  0H M ,5Z,0.25N 57668 NTR25J-E06K8

030520 315-0912-00 RES,FX0,FILM :9.1K  0H N ,5Z,0.25H 57668 NTR25J-E09K1
030602 311-2147-00 RES,VAR,NONHN:CKT 80,5K  OHN,20X,0.50N 12697 0*41769
030726 311-2147-00 RES,VAR,NONNH:CKT 80,5K  0H N ,20Z,0.50H 12697 0(41769
030982 311-1560-00 RES,VQR,N0NNN:TRNR,5K 0HN,0.5H 32997 3352T -1-502
030983 315-0241-00 B010100 8012999 RES,FXD,FI IN :240 0H H ,5Z,0.25N 19701 5043CX240R0J
030983 315-0201-00 B013000 RES,FXD,FILN:200 0H N ,5Z,0.25H 57668 NTR25J-E200E

030985 315-0114-00 RES,FX0,FILN:110K 0HM ,5X,0.25H 19701 5043CX110K0J
030986 315-0434-00 RES,FX0,FILN:430K 0H N ,5X,0.25H 57668 NTR25J-E430K
038987 315-0124-00 RES,FXD,FILN:120K 0H H ,5Z,0.25H 19701 5043CX120K0J
030988 315-0182-00 RES,FXD,FILM :1.8K 0H N ,5Z,0.25N 57668 NTR25J-E1K8
038969 321-0329-00 R ES,FX0,FILM :26.1K 0H N ,1Z,0.125H ,TC =T0 19701 5043ED26K10F
030990 321-0126-00 RES,FXD,FILN:200 0HN,1Z,0.125H ,TC =T0 19701 5033ED200R0F

0309376 315-0510-00 8010100 B014885 RES,FXD,FILN:51 0H N ,5X,0.25N 19701 5043CX51R00J
0309376 315-0430-00 B014886 R ES,FX0,FILN:43 0HM ,5Z,0.25N 19701 5043CX43R00J
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m p o n e n t N o . P a rt N o . E ffe c tiv e  D sco n t N a m e  & D e s c rip tio n C o d e M fr . P a r t N o .

A3S90 260-1995-00 SNITCH,PUSH:1 BUTTON,2  POLE,SLOPE 71590 K40352AB
A3S200 260-2111-00 SNITCH,PUSH:SP0T,N0NENT0RY 59821 ORDER BY OESCR
A3S226 260-2075-00 SXITCH,PUSH:SP0T,50V0C,500N AMP 80009 260-2075-00
03S380 260-2033-00 SNITC H ,SLI0E:0PTT,125V ,0.5A 82389 ORDER BY OESCR
A3S390 260-2111-00 SNITCH,PUSH:SP0T,NONENTARY 59821 ORDER BY OESCR
A3S392 260-2033-00 SN ITC H ,S lI0E :0P TT,125V ,0.5A 82389 OROER BY OESCR

A3S401 260-2110-00 SNITCH,PUSH:1 SP0T/2 0P0T 59821 OROER BY OESCR
A3S460 260-2075-00 SNITCH,PUSH:SPOT,50VDC,500N ANP 80009 260-2075-00
A3S545 260-2033-00 SNITCH,SLI0E:0PTT, 125V,0 .5A 82389 ORDER BY OESCR
A3SS50 260-2033-00 SNITCH,SLI0E:DPTT, 125V,0 .5 0 82389 ORDER BY OESCR
A3555S 260-2033-00 SNITCH,SLI0E:0PTT,12SV,0.5A 82399 OROER BY OESCR
A3S602 260-2075-00 SNITCH,PUSH:SP0T,50VDC,500N ANP 80009 260-2075-00

A3S648 260-2033-00 SNITCH,SLIDE:DPTT,125V,0 .5 6 82389 OROER BY OESCR
A3S701 260-2023-01 SNITCH,R0T0RY:0/B SNEER 82104 OROER BY OESCR
A3U985 156-0067-00 NICR0CKT, LINE0R:0PNL 0NPL,SEL 04713 NC1741CP1
D3M89 131-0566-00 BUS,C0ND:DUNMY RES,0 .0 94  00 X 0 .225L 24546 ONA 07
03X515 131-0566-00 BUS,C0ND:tHJHMY RES,0 .0 94  00 X 0 .225L 24546 OKA 07
A3H534 131-0566-00 BUS,COND:OUNHY RES,0 .0 94  00 X 0 .225L 24546 ONA 07

03X539 131-0566-00 BUS,C0N0:DUNHY RES,0 .0 94  00 X 0 .225L 24546 ONA 07
03X630 131-0566-00 8US,C0N0:DUNNY RES,0 .0 94  (H) X 0 .225L 24546 ONA 07
03X9520 175-8548-00 CO ASSY,SP,ELEC:2 ,2 6  0N G ,4.0 L.RIBBON 80009 175-8548-00

8 -2 6 REV NOV 1966
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Replaceable Electrical Parts -  2236 Service

C o m D o n e n t N o .
T e k tro n ix  
P a rt N o .

S e ria l/A s s e m b ly  N o . 
E ffe c tiv e  D s c o n t N a m e  6  D e s c riD tio n

M fr .
C o d e M fr . P a rt N o .

05R627 311-1921-00 8010100 8014885 RES,V0R,NONMN:TRNR,25O OHM,1 0 2 ,0 .5  N 32997 3386C -T07-251
05R62? 311-1236-00 8014886 8016072 RES,V0R,NONMN:TRNR,25O OHM,0 .5 8 32997 3386X-T07-251
05R627 311-1248-00 8016073 RES,V0R,NONNH:TRNR,5OO 0 8 8 ,0 .5 8 32997 3386X-T07-501
05R629 315-0471-00 8010100 B014885 R ES,FXD,FI18:470 0H 8,5X ,0 .2 58 57668 NTR25J-E470E
05R630 315-0471-00 RES,FX0,FILM :470 0H 8,52,0 .25H 57668 NTR25J-E470E
05R631 315-0241-00 RES,FXD,FI18:240 0H M ,5X ,0.258 19701 5043CX240R0J

05R632 315-0181-00 R ES,FXD,FI18:180 0H M ,5X,0.2S8 57668 NTR2SJ-E180E
05R633 315-0302-00 RES,FXD,FILN:3K 0H M .5X .0.258 57668 NTR25J-E03K0
05R634 315-0201-00 RES,FXD,FI18:200 0H M ,5 t,0 .2S 8 57668 NTR25J-E200E
05R635 315-0470-00 RES,FXD,FI18 :47  0 8 8 ,5 1 ,0 .2 5 8 57668 NTR2SJ-E47E0
050637 315-0104-00 RES,FXD,FIIN :100K 0 8 8 ,5 1 ,0 .2 5 8 57668 NTR2SJ-E100K
050638 315-0102-00 R ES,FXD,FI18:1K OHM,5 1 ,0 .2 5 8 57668 NTR25JE01K0

050660 315-0114-00 RES,FXD,FILM:110K 0 8 8 ,5 1 ,0 .2 5 8 19701 5043CX110KOJ
050662 321-0314-00 R E S ,FX 0,F IIM :18.2K  0H 8 ,1 t,0 .1268 ,T C = T 0 19701 5043ED18K20F
050663 321-0322-00 RES,FXD,FI 1 8 :2 2 .IK  0 H 8 ,0 .il,0 .1 2 5 8 ,T C = T 0 19701 5033ED22K10F
050666 315-0512-00 RES,FXD,FI 1 8 :5 .IK  0HM ,5X,0.25R 57668 NTR25J-E05K1
050651 321-0277-00 R ES,FXD,FI1 8 :7 .50K 08M ,1X ,0.1258,TC =T0 24546 N055D75O1F
050652 311-1238-00 RES,V0R,8ON88:TRMR,5K 0 8 8 ,0 .5 8 32997 3386X-0Y6-502

050653 321-0289-00 RES,FXD,FI1 8 :1 0 .OK 0H8,1X,0.12SM ,TC=T0 19701 5033ED10K0F
050657 315-0102-00 RES,FXD,FI 1 8 :IK  0H 8,5X ,0.25H 57668 NTR25JE01K0
050660 315-0471-00 RES,FXD,FI18:470 0 8 8 ,5 1 ,0 .2 5 8 57668 NTR2SJ-E470E
050661 315-0302-00 B020206 RES,FX0,FILM :3K 0 8 8 ,5 X ,0 .2 5 8 57668 NTR2SJ-ED3K0
050662 315-0392-00 RES,FX0,F1LM :3.9K 0 8 8 ,5 1 ,0 .2 5 8 57668 NTR2SJ-E03K9
050663 315-0102-00 RES,FXD,FILM:1K 08M ,5X ,0 .258 57668 NTR25JE01K0

050664 315-0392-00 RES,FXD,FILM :3.9K 0 8 8 ,5 1 ,0 .2 5 8 57668 NTR25J-E03K9
050665 315-0204-00 RES,FX0,FILM :200K 0 8 8 ,5 1 ,0 .2 5 8 19701 5043CX200K0J
050666 315-0221-00 R ES ,FX 0,F IIM :220 0 8 8 ,5 2 ,0 .2 5 8 57668 NTR25J-E220E
050667 315-0151-00 RES,FXD,FI 18:150 08M ,5Z ,0.2S 8 57668 NTR25J-E150E
050670 315-0512-00 R ES,FX0,FILM :5.1K  0K N ,5X,0 .2 5 8 57868 NTR25J-E05K1
050671 315-0681-00 8010100 8020205 RES,FXD,FI 18:680 0HM ,5X,0.2S8 57668 NTR2SJ-E680E

050672 315-0331-00 RES,FXD,FI 18:330 0 8 8 ,5 2 ,0 .2 5 8 57668 NTR2SJ-E330E
050674 315-0512-00 RES,FXD,FI 1 8 :5 .IK  0 8 8 ,5 2 ,0 .2 5 8 57668 NTR2SJ-E05K1
050677 315-0471-00 RES,FXO,FI18:470 0 8 8 ,5 2 ,0 .2 5 8 57668 NTR25J-E470E
050679 315-0201-00 RES,FXD,FI18:200 OHM,5 2 ,0 .2 5 8 57668 NTR25J-E200E
050690 315-0100-00 RES,FXO,FI 18:10 0 8 8 ,5 2 ,0 .2 5 8 19701 5043CX10RR00J
050693 307-0106-00 RES,FXD,CMPSN:4.7 0 8 8 ,5 2 ,0 .2 5 8 01121 CB 47G5

050816 315-0562-00 R ES,FXD,FI1 8 :5 .6K 0 8 8 ,5 2 ,0 .2 5 8 57668 NTR25J-E05K6
050817 315-0302-00 RES,FXO,FI 18:3K 0 8 8 ,5 2 ,0 .2 5 8 57668 NTR25J-E03K0
05U6O5 156-0534-00 MICROCKT,LINE0R:DU0L DIFF 08PL 02735 C031O2E-98
05U62S 156-1641-00 B010100 B012239 MICROCKT,D6TL:ECl,QU60 2-INPUT NOR G0TE 04713 MC10H102(L OR P)
05U625 156-0205-03 8012240 B014885 MICROCKT,D6TL:ECL.OUOD 2-INPUT NOR G0TE 04713 MC10102 L OR P
05U62S 156-0182-03 B014886 MICROCKT,OGTL:ECL,TRIPLE 2 -3 -2  INPUT GOTE 04713 MC10105 P OR L

05U655 156-1126-00 MICROCKT,LINE0R:VOLT06E COMP0R0TOR 01295 LM311P
05U66O 156-0385-02 MICROCKT,0GTL:HEX INVERTER 07263 74LS04PC0R
05U665 156-0382-02 MICROCKT,06TL:0U0D 2 INP N0NO GOTE BURN 18324 N74LSOONB
050670 156-1611-00 NICR0CKT,D6TL:0URL 0 TYPE EOGE-TRIGRD FF 80009 156-1611-00
05U68O 156-0382-02 MICROCKT,O6TL:OU0O 2 INP MONO GOTE BURN 18324 N74LS00N8
05V0624 152-0195-00 SEMICONO 0 V C ,D I:Z E N ,S I,5 .1 V ,5 X ,0 .4 N ,D 0 -7 04713 SZ11755RL

05VO66O 152-0195-00 SEMICONO 0 V C ,0 I:Z E N ,S I,5 .1 V ,5 2 ,0 .4 N ,D 0 -7 04713 SZ11755RL
05N637 131-0566-00 BUS,CONO:OUNNY R ES,0.094 00 X 0 .225L 24546 080 07
05M638 131-0566-00 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 080 07
05N643 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 080 07
05M655 131-0566-00 BUS,CONO:DUMMY RES.0.094 00 X 0.22S L 24546 080 07
05M662 131-0566-00 8010100 B020205 BUS,CONO:DUMMY R ES .0.094 00 X 0 .225L 24546 080 07

05M67O 131-0566-00 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0.22S L 24546 080 07
05N671 131-0566-00 8020206 BUS,CONO:OUNNY RES,0 .0 94  00 X 0 .225L 24546 080 07
058674 131-0566-00 8US,CONO:DUMMY RES,0 .0 94  00 X 0 .225L 24546 080 07
05N677 131-0566-00 BUS,CONO:DUMMY R ES.0.094 00 X 0 .225L 24546 080 07
05N678 131-0566-00 8US,C0N0:DUNNY R ES.0.094 00 X 0 .225L 24546 080 07

8-30 REV NOV 1966



Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Aseembly No. Mfr.
C o m o o n e n t N o . P a r t N o . E ffe c tiv e D e c o n t N a m e  *  D e s c rio tio n C o d e M fr . P a rt

05*690 131-0566-00 BUS,C0ND:DUMMY RES,0 .0 94  00 X 0 .2251 24546 OMA 07
05*695 131-6566-00 BUS,COND:DUMMY RES,0 .0 94  00 X 0 .225L 24546 OMA 07
05*696 131-0566-00 BUS,C0ND:DUMMY RES,0.094 00 X 0 .2 25 1 24546 OMA 07
05*698 131-0566-00 BUS,C0N0:0UMMY RES,0 .094  00 X 0 .225L 24546 OMA 07
05*9401 131-0589-00 B010100 B019899 TERM INQL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029

(QUANTITY OF 27)
05*9401 131-0787-00 B019900 TERM INAL,PIN:0.64 L X 0 .0 2 5  SQ PH BRZ 22526 47359-000

(QUANTITY OF 27)

R E V  N O V  1 9 8 6 8 - 3 1



Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m D o n en t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  A D e s c rio tio n C o d e M fr . P a r t N o

06 670-7615-00 CIRCUIT B0 ASSY:EMI FILTER 80009 670-7615-00
06C900 285-1252-00 CAP,FXD,PLASTIC:0.15UF,10X,250VAC 05243 F1772-415-2000

06C902 285-1192-00 CAP,FX0,PPR 0 1 :0 .0 0 2 2  UF,20X,250VAC TK0515 PME271T510
Q6C903 285-1192-00 CAP,FXD,PPR 0 1 :0 .0 0 2 2  UF,20X,250VAC TK0515 PME271Y510
Q6R900 301-0474-00 RES,FXD,FILM:470K 0HM ,5X,0.5H 19701 5053CX470K0J

A6R901 301-0512-00 RES,FXD,F1LM:5.1K 0HM ,5X,0.5N 19701 5053CX5K100J

Q6R903 301-0331-00 B010100 B016384 RES,FXD,FILM:330 0HM ,5X,0.5N 19701 5053CX330R0J

A6R903 301-0131-00 B016385 RES,FXO,FILM:130 0HM ,5X,0.5N 19701 5053CX130R0J

06RT901 307-0863-00 RES,THERMAL:10 0HM,10X,NTC 15454 SG-13S

06T901 120-1449-00 TRANSFORMER,RF:COMMON M 00E,2.7NH,2A 02113 P104

06T903 120-1455-00 TRANSFORMER,RF:0IFFERENTIAL MODE,POT CORE TK1421 120-1455-00

06VR901 307-0456-00 RES,V SENSITIVE:250VAC,15N,METAL OXIDE 03508 N0V-V250LA15A

06N9011 196-0531-00 LEA0,ELECTRICAL:18 ANG,3.0 L ,8 -0 1 80009 196-0531-00

A6H9091 196-0505-00 LEA0,ELECTRICAL:18 A M 6,3.0 L .8 -9 80009 196-0505-00

8 -3 2 REV NOV 1986



Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
Comoonent No. Part No. Effective Dscont Name & Descriotion Code Mfr. Part No.
flIO 670-7421-00 8010100 B013489 CIRCUIT B0 ASSY:COUNTER/TIMER/MULTIMETER 80009 670-7421-00(STANDARD INSTRUMENT ONLY)MO 670-7421-02 8013490 B014069 CIRCUIT B0 ASSY.'PARTIAL COUNTER 80009 670-7421-02(STAN00R0 INSTRUMENT ONLY)010 670-7421-01 8014070 B018231 CIRCUIT B0 ASSY:COUNTER,PARTIAL 80009 670-7421-01(STANDARD INSTRUMENT ONLY)010 670-7421-03 B018232 CIRCUIT BO ASSY:COUNTER,PORTIAL 80009 670-7421-03(STANDARD INSTRUMENT ONLY)010C1000 290-0743-00 COP.FXD, ELCTLT: 100UF,*50t-10t,16V 54473 ECE-B16V100LQ10C1001 281-0798-00 CAP.FXO.CER DI:51PF,1t,100V 04222 MA101A510G0A
010C1002 281-0775-00 COP.FXO,CER DI:0.1UF,20t,50V 04222 MA205E104MAA010C1003 281-0775-00 C0P,FX0,CER DI:0.1UF,20t,50V 04222 MA205E104NA6010C1004 281-0775-00 CAP.FXO.CER DI:0.1UF,20X,50V 04222 MA205E104MAA010C1100 281-0775-00 COP.FXD.CER 01:0.1UF,20t,50V 04222 MA205E104M0A010C1101 281-0775-00 C0P,FX0,CER DI:0.1UF,20t,50V 04222 MA205E104M0A010C1200 281-0775-00 COP,FXD,CER DI:0.1UF,20t,50V 04222 NA205E104MAA
010C1201 281-0775-00 C0P,FX0,CER 01:0.1UF,20t,50V 04222 MA205E104NAAQ10C1204 281-0775-00 COP,FXD,CER DI:0.1UF,201,50V 04222 MA205E104MAA010C1300 281-0786-00 COP.FXO,CER DI:150PF,10t,100V 04222 MA101A1S1K0A010C1301 281-0773-00 COP.FXD.CER DI:0.01UF,10t,100V 04222 MA201C103KA0010C1302 281-0775-00 CAP.FXO.CER 0I:0.1UF,20t,50V 04222 NA205E104NAA010C1303 281-0775-00 COP.FXD.CER 0I:0.1UF,20t,50V 04222 MQ205E104NA0
010C1304 281-0812-00 B010100 B014069 CAP.FXO.CER DI:1000PF,10Z,100V 04222 MA101C102KAA010C1304 283-0000-00 B014070 B018231 CAP.FXO.CER OI:0.001UF,*l6o-at.500V 59660 831-610-Y5U0102P010C1304 281-0812-00 B018232 COP.FXD.CER DI:1000PF,iOt,100V 04222 MA101C102KA0010C1306 281-0773-00 CAP.FXO.CER 0I:0.01UF.10Z.100V 04222 MA201C103KAA010C1307 281-0798-00 COP.FXD.CER 0I:51PF,1t,100V 04222 HA1010510GAA010C1308 281-0814-00 COP.FXD.CER 01:100 PF.10t.100V 04222 NA101A101KAA
010C1309 281-0775-00 CAP.FXO.CER DI:0.1UF,20t.50V 04222 MA205E104MAA010C1311 281-0150-00 COP.VAR.CER DI:7-45PF,25V 59660 518-006 G 7-45010C1313 281-0775-00 CAP.FXO.CER DI:0.1UF.20t,50V 04222 NA205E104MAAQ10C131S 281-0775-00 CAP.FXO.CER DI:0.1UF,20t,50V 04222 MQ205E104MAA010C1400 290-0847-00 CAP,FX0,EIXTLT:47UF,+5O-iot,10V 54473 ECE-B1AV470S010C1401 281-0775-00 CAP.FXO.CER DI:0.1UF,20t,S0V 04222 MA205E104MAA
A10C1402 281-0775-00 CAP.FXO.CER 0I:0.1UF,20t,50V 04222 MA205E104M0A010C1403 281-0775-00 CAP.FXO.CER 0I:0.1UF,20t,50V 04222 NA205E104MAA010C1500 281-0775-00 CAP.FXO.CER DI:0.1UF,20t,50V 04222 MA205E104MDA010C1501 281-0775-00 CAP.FXO.CER 01:0.1UF,20t,50V 04222 MA205E104MA0010C1503 281-0775-00 CAP.FXO.CER 01:0.1UF.20X,50V 04222 NA205E104MA0010C1590 281-0775-00 8010100 8013489 COP.FXD.CER 01:0.1UF,20t,50V 04222 N0205E104M0A
010C1591 281-0775-00 COP.FXD.CER DI:0.1UF,20t,50V 04222 MA205E104MAA010C1592 281-0775-00 CAP.FXO.CER DI:0.1UF,20t,50V 04222 H0205E104N0A010C1593 281-0775-00 CAP.FXO.CER 01:0.1UF,20t,50V 04222 MA205E104NAAA10C1594 281-0775-00 CAP.FXO.CER 0I:0.1UF,20t,50V 04222 MA205E104MAA010C1600 281-0811-00 CAP.FXO.CER DI:10PF,10t,100V 04222 NA101A100KAA010C1605 281-0775-00 CAP.FXO.CER 0I:0.1UF,20t,50V 04222 NA205E104MAA
010C1606 281-0775-00 COP.FXD.CER DI:0.1UF,20t,50V 04222 NA205E104NAA010C1610 290-0748-00 COP.FXO,ELCTLT:10UF,*50-10t,25V 54473 ECE-BIEV100S010C1611 290-0136-00 8010100 B017648 COP.FXO,ELCTLT:2.2UF,20t,20V 05397 T322B225M020AS010C1611 290-0136-02 8017649 CAP,FX0,ELCTLT:2.2UF,20t,20V 56289 1730225X0020V010C1660 281-0798-00 CAP.FXO.CER 01:51PF,1t,100V 04222 MA1010510GA0010C1680 281-0775-00 CAP.FXO.CER DI:0.1UF,20t,50V 04222 MA205E104M0A
010C1690 281-0775-00 B010100 8013489 COP.FXD.CER DI:0.1UF,20t,50V 04222 HD205E104H0AQ10C1691 281-0775-00 B010100 B013489 CAP.FXO.CER DI:0.1UF,20t,50V 04222 HA205E104M0A010C1692 281-0775-00 CAP.FXO.CER OI:0.1UF,20t,50V 04222 MA205E104M0A010C1801 283-0187-03 CAP.FXO.CER 01:0.047UF,lOt,500V 51642 400-500-X5R-473K010C1802 281-0896-00 CAP.FXO.CER DI:28PF.2t,500V 96733 XR3447A10C1804 285-1247-00 COP,FX0,PL0STIC:304PF,1.75t,500V 80009 285-1247-00
010C1805 285-1248-00 CAP,FX0,PLASTIC:0.003UF,+1.75t,300V 80009 285-1248-00
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. Mfr.
C o m p o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  &  D e s c riD tio n C o d e M fr . P a r t N o .

Q10C1806 285-1249-00 CAP, FX 0,P U IS TIC :0.026U F,1.75X .100V 80009 285-1249-00
A10C1807 285-1251-00 CAP,FXD,PL0STIC:0.033UF,10Z,400V0C TK0515 PHE 404 KA 533
Q10C1808 285-1251-00 C0P,FXD,PLQSTIC:0.033UF,10Z,400VAC TK0515 PHE 404 KA 533
010C1811 285-1242-00 CAP,FX0,PLASTIC:0.033UF,10X,250V 55112 1 7 1 /.0 3 3 /K /2 5 0 /C
010C1813 281-0815-00 CAP,FXD,CER D I:0 .027U F ,20Z ,50V 04222 MA205C273NAA
A10C1815 281-0775-00 CAP,FX0,CER D I:0 .1U F ,20Z ,50V 04222 MA205E104MAA

A10C1816 281-0813-00 CAP,FX0,CER D I:0 .047U F ,20Z ,50V 05397 C412C473M5V2CA
A10C1817 281-0813-00 CAP,FX0,CER D I:0 .047U F ,20X ,50V 05397 C412C473M5V2CQ
A10C1818 281-0813-00 CAP,FX0,CER 0 I:0 .0 4 7 U F ,2 0 Z ,5 0 V 05397 C412C473M5V2CA
A10C1819 281-0775-00 CAP,FX0,CER D I:0 .1U F ,20X ,50V 04222 MA205E104MAA
A10C1820 281-0898-00 CAP,FX0,CER D I:7 .5 P F ,+ /-0 .5 P F ,5 0 0 V 96733 XR3446
A10C1827 283-0790-00 CAP,FX0,MICA D I:850P F,1X ,500V 00853 0195F851F0

A10C1830 281-0828-00 CAP,FXD,CER O I:2200P F,5X ,100V 20932 401EM100A0222K
Q10C1850 283-0644-00 COP,FXO,MICA 0 1 :150P F,11,500V 00853 0155F151F0
A10CR1001 152-0141-02 SEMIC0N0 D V C ,O I:S H ,S I,30V ,150M A ,30V ,00-35 03508 002527 (1N4152)
010CR1002 152-0141-02 SEMIC0N0 D V C ,0I:S M ,S I,30V ,150M 0,30V ,D 0-35 03508 002527 (1N4152)
A10CR1003 152-0141-02 SEMIC0N0 0V C ,D I:S M ,S I,30V ,150M 0,30V ,00 -35 03508 DA2S27 (1N4152)
010CR1004 152-0141-02 SEMIC0ND D V C ,0 I:S N ,S I,30V ,150M A ,30V ,00-35 03508 002527 (1N4152)

010CR1010 152-0322-00 B010100 B022329 SEMIC0N0 DVC,0I:SCH0TTKY BARRIER,SI,15V 50434 5082-2672
A10CR1010 152-0951-00 8022330 SEMIC0ND DVC D I:S I,S C H 0TTK Y ,60V ,2.2F 50434 IN6263
A10CR1100 152-0141-02 SEMICONO D V C ,0I:S N ,S I,30V ,150M A ,30V ,00 -35 03508 002527 (1N4152)
010CR1300 152-0269-00 SEMIC0N0 0 V C ,D I:W C ,S i,3 5 V ,3 3 P F ,0 0 -7 04713 SMV1263
A10CR1500 152-0141-02 SEMIC0N0 0V C ,0 I:S H ,S I,30V ,150M A ,30V ,00 -35 03508 002527 (1N4152)
010CR1600 152-0141-02 SEMIC0ND D V C ,D I:S M ,S I,30V ,150M A ,30V ,00-35 03508 DA2527 (1N4152)

010CR1601 152-0141-02 SEMICONO O V C ,0I:S M ,S I,30V ,150M A ,30V ,00 -35 03508 002527 (1N4152)
A10CR1602 152-0141-02 SEMICOND D V C ,D I:S N ,S I,30V ,150M 0,30V ,D 0-35 03508 002527 (1N 4152)
A10CR1801 152-0333-00 SEMICONO 0VC ,0I:SM ,SI,55V ,20O M A ,D O -35 07263 FDH-6012
A10CR1802 152-0333-00 SEMICOND D V C ,0 I:S M ,S I,55V ,200N 0,00 -35 07263 FDH-6012
A10CR1803 152-0333-00 SEMICONO OVC,0 1 :S N ,S I ,55V .200M 0,00-35 07263 FDH-6012
010CR1804 152-0333-00 SEMICONO 0 V C ,0 I:S N ,S I,55V ,200M 0 ,00 -35 07263 FDH-6012

010CR1805 152-0246-00 SEMICOND 0V C ,0 I:S N ,S I,40V ,200N Q ,D 0-7 14433 N61537TK
010CR1806 152-0246-00 SEMICOND D V C ,O I:S N ,S I,40V ,200M A ,00-7 14433 N61537TK
010CR1810 152-0246-00 SEMICONO 0V C ,0 I:S N ,S I,40V ,200M A ,00-7 14433 N61537TK
A10CR1976 152-0141-02 SEMICONO D V C ,0I:S N ,S I,30V ,150N A ,30V ,D 0-35 03508 002527 (1N4152)
010J1900 136-0263-06 B010100 8014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SO PIN 22526 75302-001
A10J1900 136-0263-07 8014070 SOCKET,PIN TERN:U/N 0 .0 2 5  SO PIN 22526 ORDER BY OESCR

Q10J1901 136-0263-06 8010100 B014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SO PIN 22526 75302-001
A10J1901 136-0263-07 B014070 SOCKET,PIN TERN:U/M 0 .0 2 5  SO PIN 22526 ORDER BY OESCR
010J1902 136-0263-06 B010100 8014069 SOCKET,PIN TERN:U/N 0 .0 2 5  SO PIN 22526 75302-001
Q10J1902 136-0263-07 8014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SO PIN 22526 ORDER BY OESCR
A10J1903 136-0263-06 B010100 B014069 SOCKET,PIN TERM:U/M 0 .0 2 5  SO PIN 22526 75302-001
A10J1903 136-0263-07 8014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SO PIN 22526 ORDER BY OESCR

R10J1905 136-0263-06 B010100 B014069 SOCKET,PIN TERN:U/M 0 .0 2 5  SQ PIN 22526 75302-001
A10J1905 136-0263-07 B014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 OROER BY OESCR
A10J1906 136-0263-06 B010100 B014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
A10J1906 136-0263-07 B014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 ORDER BY OESCR
A10J1907 136-0263-06 B010100 8014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
A10J1907 136-0263-07 B014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 OROER BY OESCR

A10J1910 136-0263-06 8010100 B014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
A10J1910 136-0263-07 B014070 SOCKET,PIN TERN:U/M 0 .0 2 5  SQ PIN 22526 ORDER BY OESCR
A10J1911 136-0263-06 B010100 8014069 SOCKET,PIN TERM:U/M 0 .0 2 5  SQ PIN 22526 75302-001
A10J1911 136-0263-07 B014070 SOCKET,PIN TERM:U/M 0 .0 25  SQ PIN 22526 OROER BY OESCR
A10J1912 136-0263-06 8010100 8014069 SOCKET,PIN TERM:U/M 0 .0 2 5  SQ PIN 22526 75302-001
010J1912 136-0263-07 B014070 SOCKET,PIN TERM:l)/N 0 .0 2 5  SQ PIN 22526 OROER BY OESCR

010J1920 136-0263-06 B010100 B014069 SOCKET,PIN TERM:U/M 0 .0 2 5  SQ PIN 22526 75302-001
A10J1920 136-0263-07 8014070 SOCKET,PIN TERM:U/M 0 .0 2 5  SQ PIN 22526 ORDER BY OESCR
010J 1921 136-0263-06 8010100 8014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
A10J1921 136-0263-07 8014070 SOCKET,PIN TERM:U/M 0 .0 2 5  SQ PIN 22526 ORDER BY OESCR
010J 1922 136-0263-06 8010100 B014069 SOCKET,PIN TERN:U/N 0 .0 2 5  SQ PIN 22526 75302-001
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix S e ria l/A s s e m b ly  N o . M fr .
C o m o o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  6  O e s criD tio n C o d e M fr . P a rt N o .

010J1922 136-0283-07 B014070 SOCKET,PIN TERM:U/N 0 .0 25  SQ PIN 22526 ORDER BY DESCR
010J1923 136-0263-08 B010100 B014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
A10J1923 136-0263-07 B014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 ORDER BY DESCR
010J1924 136-0263-06 8010100 B014069 SOCKET,PIN TERN:U/N 0 .0 2 5  SQ PIN 22526 75302-001
010J1924 136-0263-07 B014070 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 OROER BY DESCR
A10J192S 136-0263-06 B010100 B014069 SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001
010J1925 136-0263-07 B014070 SOCKET,PIN TERM:U/H 0 .0 2 5  SQ PIN 22526 OROER BY DESCR

A10K1801 148-0146-00 RELAY,REED:1 FORM fl,500VD C ,C 0IL  5VDC 15636 ORDER BY DESCR
A10K1802 148-0146-00 REIAY,REED:1 FORM 0,500V 0C ,C 0IL  5VDC 15636 OROER BY DESCR
010K1803 148-0146-00 RELAY,REED:1 FORM 0,500VDC,COIL 5V0C 15636 ORDER BY DESCR
A10K1804 148-0146-00 RELAY,REED:1 FORM fl,50OVDC,C0IL 5VDC 15636 OROER BY DESCR
A10L1300 108-0606-00 8010100 8014069 C0IL,RF:FIXED,37NH 80009 108-0606-00
A10L1300 100-0420-00 B014070 CO IL,R F:FIXED ,35N H ,151 TK2042 OROER BY DESCR

010L1801 106-0509-00 C O IL,R FiFIX ED ,2 .45UH TK2042 OROER BY DESCR
A10L1802 108-0509-00 C 0IL,R F:FIXED ,2.45U H TK2042 OROER 8Y DESCR
A10LS1801 119-1537-00 XOCR.OUOIOiPIEZOELECTRIC N/OSCILLOTOR 51406 PKB8-4A0
A10P1000 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 

(QUANTITY OF 3)
22526 48283-036

A10P1100 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GUI PL 
(QUONTITY OF 3 )

22526 48283-036

A10P1200 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
(QUONTITY OF 3 )

22526 48283-036

A10P1400 131-0808-00 B010100 B018231 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
(QUONTITY OF 2 )

22526 48283-036

010P1402 131-0808-00 8010100 B018231 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLO PL 
(QUANTITY OF 2 )

22526 48283-036

010P1404 131-0608-00 B010100 8018231 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLO PL 
(QUONTITY OF 3 )

22526 48283-036

A10Q1001 151-0188-00 TRONSISTOR:PNP,SI,TO-92 80009 151-0188-00
A10Q1002 151-0188-00 TRONSISTOR:PNP,SI,TO-92 80009 151-0188-00
A1001003 151-0188-00 TRONSISTOR:PNP,SI.TO-92 80009 151-0188-00

01001004 151-0188-00 TRONSISTOR:PNP,SI,T0-92 80009 151-0188-00
A100100S 151-0188-00 TRONSISTOR:PNP,SI, TO-92 80009 151-0188-00
010Q1006 151-0190-00 TRONSISTOR:NPN,SI, TO-92 80009 151-0190-00
A10Q1007 151-0190-00 TRANSISTOR:NPN,SI.TO-92 80009 151-0190-00
A10Q1008 151-0188-00 B010100 B018231 TRONSISTOR:PNP,SI.TO-92 80009 151-0188-00
A10Q1008 151-0188-05 B018232 TRONSISTOR:PNP,SI,TO-92 07263 S44293(AMMOPACK)

01001009 151-0188-00 TRANSISTORiPNP,SI,TO-92 80009 151-0188-00
A10Q1010 151-0190-00 B010100 B010699 TRANSISTOR:NPN,SI, TO-92 80009 151-0190-00
010Q1010 151-0188-00 B010700 TRONSISTOR:PNP,SI, TO-92 80009 151-0188-00
01001011 151-0188-00 TRANSISTORiPNP.SI,TO-92 80009 151-0188-00
A10Q1012 151-0188-00 TRANSlSTOR:PNP,SI.TO-92 80009 151-0188-00
01001100 151-0188-00 TRANSISTOR:PNP,SI,TO-92 80009 151-0188-00

010Q1101 151-0188-00 TRANSISTOR:PNP,SI.TO-92 80009 151-0188-00
01001102 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80009 151-0188-00
01001103 151-0188-00 TRANSISTOR:PNP,SI,TO-92 80009 151-0188-00
010Q1200 151-0188-00 TRANSISTOR:PNP,SI,TO-92 80009 151-0188-00
01001201 151-0188-00 TRANSISTOR:PNP,SI, TO-92 80009 151-0188-00
01001202 151-0188-00 TRANSISTOR:PNP,SI,TO-92 80009 151-0188-00

01001203 151-0188-00 TRONSISTORiPNP,SI,T0-92 80009 151-0188-00
01001300 151-1042-00 SEMICONO OVC S E :FE T ,S I,TO -92 04713 SPF627M2
01001301 151-0188-00 TRONSISTORiPNP,SI,TO-92 80009 151-0188-00
010Q1302 151-0188-00 TRANSISTORiPNP,SI, TO-92 80009 151-0188-00
010Q1303 151-0190-00 TRQNSISTOR:NPN,SI,TO-92 80009 151-0190-00
010Q1304 151-0190-00 TRANSISTORiNPN.SI, TO-92 80009 151-0190-00

01001400 151-0190-00 TRONSISTOR:NPN,SI,TO-92 80009 151-0190-00
01001401 151-0190-00 TRANSISTORiNPN.SI,TO-92 80009 151-0190-00
Q10Q1500 151-0190-00 TRANSISTORiNPN.SI,TO-92 80009 151-0190-00
01001501 151-0190-00 TRANSISTORiNPN.SI,TO-92 80009 151-0190-00
01001502 151-0188-00 TRANSISTORiPNP,SI, TO-92 80009 151-0188-00
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R e p la c e a b le  E le c tric a l P a rts  -  2 2 3 6  S e rv ic e

T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C o m p o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  4  D e s c rip tio n _____________________ C o d e M fr . P a r t N o .

A10R1814 315-0104-00  B010100 8011149 RES,FX0,FIIM :100K  0HM ,5X,0.25N 57668 NTR25J-E100K
A10R1814 315-0433-00  B011150 RES,FX0,FILM:43K 0HM ,5X,0.25N 19701 5043CX43K00J
A10R1815 321-0001-00 RES,FXD,FILM:10 0HM ,1X,0.125N ,TC=T0 19701 5O43ED1ORO0F
A10R1816 315-0107-00 RES,FXD,FILM:100M 0HM ,5X,0.25N 01121 CB1075
A10R1817 311-1225-00  B010100 8011149 RES,VAR,N0NHH:TRMR,1K OHM,0.5k 32997 3386F-T04-102
A10R1817 311-1235-00  8011150 B018231 RES,VAR,NONHM:100K OHM,0.5k 32997 3386F-T04-104
A10R1817 311-2239-00  8018232 RES, VAR,N0Nkk: TRMR, 100K 0H M ,20X,0.5N  LINEAR TK1450 GF06UT 100K

A10R1818 315-0104-00 RES,FXD,FILM:1Q0K 0HM ,5X,0.2SN 57668 NTR25J-E100K
A10R1819 311-1225-00  B010100 8018231 RES, VAR,N0Nkk: TRMR,1 K OHM,0.5k 32997 3386F-T04-102
A10R1819 311-2231-00  8018232 RES,VAR,N0Nkk:TRMR,1K 0HM ,2O X,0.5k TK1450 GF06UT IK
Q10R1820 315-0100-00 R E S ,FX 0,F IIM :10 0HM ,5X,0.25N 19701 5043CX10RR00J
A10R1821 315-0100-00 RES,FXD,FILM :10 0HM ,5X,0.25N 19701 5043CX10RR00J
010R1823 315-0223-00 RES,FX0,FILM :22K 0H M ,5X ,0.25k 19701 5043CX22K00J92U

A1BR1B25 315-0271-00 RES,FXD,FILM:270 O HM ,5X,0.25k 57668 NTR25J-E270E
A10R1826 315-0271-00 RES,FX0,FILM :270 OHM ,SX,0.25k 57668 NTR25J-E270E
A10R1827 315-0181-00 RES,FXD,FILM:180 0H M ,5Z ,0.25k 57668 NTR25J-E180E
A10R1828 315-0271-00 RES,FXD,FILM:270 0H M ,5Z ,0.25k 57668 NTR25J-E270E
A10R1829 315-0104-00  B010100 B011149 RES,FXD,FILM:100K 0H M ,5 t,0 .25 k 57668 NTR25J-E100K
A10R1829 315-0433-00  8011150 RES,FXD,FILM:43K 0HM ,5X ,0.2Sk 19701 5043CX43KOOJ

A10R1830 315-0104-00 RES,FXD,FILM:100K 0H M ,5X ,0.25k 57668 NTR25J-E100K
A10R1832 311-1225-00  B010100 B014069 RES,VAR,N0NNH:TRNR,1K OHM,0.5k 32997 3386F-T04-102
A10R1833 315-0103-00 RES,FX0,FILN:10K 0H M ,5X ,0.25k 19701 5043CX10K00J
A10R1834 315-0162-00 R ES,FX0,FILM :1.6K  0HM ,5X,0.25N 19701 5043CX1K600J
A10R1835 315-0301-00 RES,FX0,FILM :300 0H M ,5 t,0 .25 k 57668 NTR25J-E300E
A10R18S0 315-0112-00 R ES,FX0,FILM :1.1K  0HM ,5X,0.25N 19701 5043CX1K100J

A10R1881 315-0512-00 RES,FXD,FILM :5.1K 0H N ,5X,0.25N 57668 NTR25J-E05K1
A10R1960 315-0201-02 RES,FXD,CMPSN:200 O HM ,5Z,0.25k 01121 C82015
Q10RT1806 307-0645-00 RES,THERMAL:5K 0HN,4OX 50157 180050201
D10S1400 260 -1721-00  B010100 B014069 SNITCH,R0CKER:8,SPST,125MA,30VDC 81073 76S808S
010T1801 120-1454-00 XFMR,PNR,STPON:HF,ISOLATION 80009 120-1454-00
A10TP1000 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ OLD PL 22526 48283-036

010TP1500 131-0608-00 TERM INAL,PIN:0.36S L X 0 .0 2 5  BRZ OLD PL 22526 48283-036
A10TP1501 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 22526 48283-036
A10TP1800 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ 6L0 PL 22526 48283-036
010TP1801 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 2 5  BRZ 6L0 PL 22526 48283-036
010U1001 156-0230-02 MICROCKT,DGTL:ECL.DUAL O-TYPE M/S FF 04713 MC10131U)
A10U1002 156-0295-00 MICROCKT,DGTL:TRIPLE 2 -IN P  EXCL OR EXCL NOR 04713 MC10107

A10U1003 156-0205-02 MICROCKT,OGTL:OUAO 2 IMP NOR GATE 04713 MC10102PD/LD
010U1004 156-0182-02 MICROCKT,OGTL:TRIPLE 2 -3 -2  INPUT GATE 04713 MC10105P0/LD
A10U100S 156-0898-01 MICROCKT,OGTL:OUAL BIN TO 1 -0 F -4  OCOR/OEMUX 02735 C04556BFX
A10U1006 156-0494-02 MICROCKT,OGTL:HEX INV/BUFF,SELECTED 02735 C04049UBFX
A10U1100 156-0230-02 MICROCKT,0GTL:ECL,0UAL D-TYPE M/S FF 04713 MC10131LD
A10U1101 156-0387-02 MICROCKT,DGTL:DUAL J-K  FF,SCRN 04713 SN74LS73N0S

A10U1102 156-1172-01 MICROCKT,DGTL.'DUAL 4 8 IT  BIN CNTR 012% SN74LS393NP3
A10U1103 156-0545-01 MICROCKT,OGTL:12 B IT  BINARY CNTR 02735 C04040BFX
A10U1104 156-0852-02 MICROCKT,DGTL:HEX BUS DRVR M /3 STATE OUT 01295 SN74LS367NP3
A10U1105 156-0852-02 MICROCKT,DGTL:HEX BUS DRVR M /3 STATE OUT 01295 SN74LS367NP3
A10U1106 156-0852-02 MICROCKT,D6TL:HEX BUS DRVR N /3 STATE OUT 01295 SN74LS367NP3
A10U1107 156-0852-02 MICROCKT,OGTL:HEX BUS DRVR N /3  STATE OUT 01295 SN74LS367NP3

010U1200 156-0230-02 MICROCKT,OGTL:ECL,DUAL D-TYPE M/S FF 04713 MC10131LD
A10U1201 156-1172-01 MICROCKT,DGTL:OUAL 4 B IT  BIN CNTR 01295 SN74LS393NP3
A10U1202 156-0545-01 MICROCKT,OGTL:12 B IT  BINARY CNTR 02735 C040408FX
A10U1203 156-0852-02 MICROCKT,OGTL:HEX BUS DRVR N /3  STATE OUT 01295 SN74LS367NP3
A1DU1204 156-0852-02 MICROCKT,OGTL:HEX BUS DRVR N /3  STATE OUT 01295 SN74LS367NP3
A10U1205 156-0852-02 MICROCKT,DGTL:HEX BUS DRVR H /3  STATE OUT 01295 SN74LS367NP3

A10U1206 156-0852-02 MICROCKT,DGTL:HEX BUS DRVR H /3 STATE OUT 01295 SN74LS367NP3
A10U1300 156-0124-02 MICROCKT,DGTL:SCRN 04713 MC4044L0S
A10U1301 156-0266-01 MICROCKT,DGTL:EMITTER COUPLED OSCILLATOR 04713 MC1648P0/LD
A10U1302 156-0642-01 M1CR0CKT,DGTL:BI QUINARY CNTR,SCREENED 04713 MC10138PD/LD
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Replaceable Electrical Parts -  2236 Service

C o m o o n e n t N o .
T e k tro n ix  
P a rt N o .

S e ria l/A s s e m b ly  N o . 
E ffe c tiv e  D sco n t N a m e  & D e s c rio tio n

M fr .
C o d e M fr . P a r t N o .

010U1303 156-0388-03 MICR0CKT,DGTL:0U01 0 FLIP-FLOP 01295 SN74LS740NP3
0101)1400 156-1342-00 MICR0CKT,DGTL:NM0S,8 B IT  N/CL0CK 8  ROM 04713 MC6802P
A10U1401 160-1809-00 8010100 8018231 MICROCKT,D6TL:8192 X 8  EPROM,PRGM 80009 160-1809-00
010U1401 160-3356-00 8018232 NICR0CKT,DGTL:NM0S,16384 X 8 ,MASKED ROM 80009 160-3356-00
010U1402 160-1808-00 8010100 8018231 MICROCKT,06TL:2048 X 8  EPROM,PRGM 80009 160-1808-00
010U1403 156-0645-02 MICROCKT,DGTL:HEX INV ST MONO 6ATE5 04713 SN74LS14N0S

010U1404 156-0464-02 MICROCKT,DGTL:DUAl 4 -IN P  MONO G0TE , 01295 SN74LS20NP3
010U1405 156-0386-02 MICROCKT,DGTL:TRIPLE 3 -IN P  MONO GOTE 07263 74LS10PCQR
010U1406 156-0479-02 MICROCKT,OGTL.'OUOD 2 -IN P  OR GOTE 01295 SN74LS32NP3
010U1407 156-0469-02 MICROCKT,DGTL:3/8 LINE OCOR 01295 SN74LS138NP3
010U1408 156-0469-02 MICROCKT,0GTL:3 /8  LINE OCOR 01295 SN74LS138NP3
010U1409 156-1065-01 MICROCKT,DGTL:OCTQL 0 TYPE TRONS LATCHES 04713 SN74LS373 ND/JO

Q10U1410 156-0388-03 MICROCKT,DGTL:DU0L 0 FLIP-FLOP 01295 SN74LS740NP3
01001411 156-0545-01 MICROCKT,DGTL:12 B IT  BINARY CNTR 02735 CD4040BFX
01001500 156-0956-02 MICROCKT,0GTL:0CT0L BFR N /3  STOTE OUT 01295 SN74LS244NP3
01001501 156-0852-02 MICROCKT,0GTL:HEX BUS DRVR N /3  STOTE OUT 01295 SN74LS367NP3
01001502 156-0865-02 MICROCKT,DGTL:OCTQL D FF N/CLEQR 01295 SN74LS273NP3
01001503 156-0221-02 MICROCKT,DGTL:0U00 LOTCH,M/CLEOR,SCRN 18324 N 74175(m  OR FB)

01001504 156-0392-03 MICROCKT,DGTL'.OUOD LATCH H/CLEOR 07263 74LS17SPCQR
01001505 156-0756-01 MICROCKT,DGTL:BC0 OECIMOL DECOOER.SCRN 02735 C040288FX
01001506 156-0865-02 MICROCKT,DGTL:0CT0L D FF N/CLEOR 01295 SN74LS273NP3
01001507 156-1649-00 MICROCKT,OGTL:FLUORESCENT OISPLOY ORIVER 52063 6118P
01001508 156-1649-00 MICROCKT,DGTL:FLUORESCENT OISPLAY ORIVER 52063 6118P
01001509 156-0525-03 MICROCKT,DGTL:DUOL J-K  MASTER SLAVE FF,SEL 04713 MC14027BCLD

010U1600 156-0387-02 MICROCKT,D6TL:DU0L J-K  FF.SCRN 04713 SN74LS73N0S
01001601 156-0798-02 MICROCKT,06TL:0UOL 14 /1-L tN E  SEL/MUX 01295 SN74LS153NP3
01001602 156-0388-03 MICROCKT,06TL:0U0L 0 FLIP-FLOP 01295 SN74L5740NP3
01001603 156-0798-02 MICROCKT,06TL:0U0L 14 /1 -L IN E  SEL/MUX 01295 SN74LS153NP3
010U1604 156-1272-00 MICROCKT.LINEOR-.OUOL OPERATIONAL AMPLIFIER 18324 NE5532 FE-B
01001700 156-0383-02 MICROCKT,DGTL:QUQO 2 -IN P  NOR GOTE 18324 N74LS02NB

01001802 156-1149-00 MICROCKT,LINEOR:OPEROTIONQL ONP.JFET INPUT 27014 LF3S1N/GLEA134
01001803 156-1644-00 MICROCKT,LINEOR:OP AMP.LON INP BIAS/DRIFT 04713 IA11CLH
01001804 156-1384-02 CPLR,OPTOELECTR:OPTICOL ISOLATOR XSTR OUT 09019 H11L3
010U1805 156-1384-02 CPLR, OPTOELECTR.'OPTICAL ISOLATOR XSTR OUT 09019 H11L3
01001806 156-1384-02 CPLR,OPTOELECTR:OPTICOL ISOLATOR XSTR OUT 09019 H11L3
Q10VR1601 152-0461-00 B010100 B016056 SEMICOND DVC,OIzZEN,SI ,6 .2 V ,5 X ,0 .4 H ,0 0 -7 04713 SZG2S002K2
010VR1601 152-0647-00 8016057 SEMICONO D VC ,0I:ZE N E R ,S I,6.8V ,5X ,400M N ,D 0-7 04713 SZG35014K3RL

010VR1801 152-0195-00 SEMICONO D V C ,0 I:Z E N ,S I,5 .1 V ,5 X ,0 .4 H ,D 0 -7 04713 SZ11755RL
010VR1802 152-0195-00 SEMICONO O V C ,O I:Z E N ,S I,5 .1V ,5 X ,0 .4H ,0 0 -7 04713 SZ11755RL
Q10VR1B10 152-0127-00 SEMICONO 0 V C ,0 I:Z E N ,S I,7 .5 V ,5 X ,0 .4 H ,0 0 -7 14433 Z5347 (1N9588)
010VR1811 152-0127-00 SEMICONO D V C ,0 I:Z E N ,S I,7 .5 V ,5 X ,0 .4 H ,D 0 -7 14433 Z5347 (1N958B)
010M1100 131-0566-00 BUS,CONO:DUMMY RES,0 .0 94  00 X 0.22S L 24546 OMO 07
01001101 131-0566-00 BUS,CONO: DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 ONO 07

01001300 131-0566-00 B010100 B018231 BUS,COM):DUMMY RES,0 .0 94  00 X 0 .225L 24546 OMA 07
01001300 131-1817-00 8018232 BUS,C0NDUCT0R:220H6,BORE,2 .2 5  L 80009 131-1817-00
01001301 131-0566-00 B010100 B018231 BUS,CONO:DUMMY RES,0 .0 94  00 X 0.22S L 24546 OMO 07
01001301 131-1817-00 B018232 BUS,CONDUCTOR:220MG,BORE,Z.25 L 80009 131-1817-00
01001400 131-0566-00 8010100 8018231 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMO 07
01001401 131-0566-00 8010100 B016231 BUS,CONO:DUMMY RES.0.094 00 X 0 .225L 24546 OMO 07

01001402 131-0566-00 8010100 B018231 BUS,CONO:DUMMY RES,0 .0 94  00 X 0 .225L 24546 OMO 07
01001402 131-0566-00 B018232 BUS,CONO:DUMMY RES.0.094 00 X 0.22S L 24546 ONO 07
01001405 131-1817-00 B018232 BUS,CONDUCTOR:220NG,BORE,2 .2 5  L 80009 131-1817-00
01001410 131-0566-00 8014070 BUS,COm:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 ONO 07
01001411 131-0566-00 B014070 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMO 0 7
01001412 131-0566-00 8014070 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0.22S L 24546 ONO 07

01001413 131-0566-00 B014070 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMO 07
01001414 131-0566-00 8014070 BUS,CONO:DUMMY RES,0 .0 9 4  00 X 0 .225L 24546 OMO 07
01001415 131-0566-00 8014070 BUS,CONO:DUMMY R ES,0.094 00 X 0.22S L 24546 ONO 07
01001416 131-0566-00 B014070 BUS,CONO:DUMMY R ES.0.094 00 X 0.22S L 24546 OMO 07
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T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C o m o o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  & D e s c riD tio n C o d e M fr . P a rt N o .

01061417 131-0566-00 B014070 BUS,C0N0:0UMMY RES,0 .0 94  00 X 0 .225L 24546 OMfl 07
nimieoo 131-0566-00 BUS,COHO:DUMMY RES,0 .0 9 4  00 X 0.22S L 24546 0M0 07
01061824 131-0566-00 8010100 B018231 BUS,COHO:DUMMY RES,0.094 00 X 0 .225L 24546 0M0 07
01061824 131-1817-00 B018232 BUS,C0N0UCT0R:2208C,8QRE,2.25 L 80009 131-1817-00
01061832 131-0566-00 B014070 8018231 BUS,C0NO:DUMMY R ES,0.094 00 X 0 .225L 24546 0M0 07
01062000 175-6644-00 CA 0SSY,SP,ELEC:10,26 06G ,3.S  L,RI8B0N 80009 175-6644-00

01062050 175-6643-00 CO 0SSY,SP,ELEC:9,26 0 6 6 ,3 .5  L,RI8B0N 80009 175-6643-00
01062100 198-4875-00 COBLE 0SSY,RF:2-50 OHM C 00X ,8.125 L 80009 198-4875-00
01062200 175-0641-00 CO ASSY,SP,ELEC:6 ,2 6  0 6G ,9 .0  L,RI8B0M 80009 175-6641-00
01062300 198-5136-00 CO 0SSY,SP,ELEC:50 OHM C00X,R8N COBLE,1 2 .0 80009 198-5136-00
01062400 175-6839-00 CO 0SSY,SP,ELEC:5,26 06G ,10 .0  L,RIB80N 80009 175-6639-00
01062500 175-6645-00 COBLE 0SSY,RF:50 OHM COOX,9 .0  L ,9 -5 80009 175-6645-00

01062800 175-6827-00 COBLE 0SSY,RF:50 OHM C 00X ,10.25 L .8 -6 80009 175-6827-00
01062700 175-6637-00 CO 0SSY,SP,ELEC:3,26 0 6 6 ,1 1 .0  L,RIBB0M 80009 175-6637-00
01062800 175-6636-00 CO 0SSY,SP,ELEC:5,26 0 6 6 ,1 5 .0  L,R I8B 06 80009 175-6636-00
01062900 175-8256-00 COBLE 0SSY,RF:50 OHM C 00X,22.S  L ,9 -N 80009 175-8256-00
010Y1300 158-0129-00 XTOL UNIT,QTZ:10MHZ O.OOU,POROLLEL 00136 2 0 -9 -1
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T e k tro n ix S e ria l /A s s e m b ly  N o . M fr .
M fr . P a r t N oC o m D o n en t N o . P a rt N o . E ffe c tiv e D aco n t N a m e  & D e s c rio tlo n C o d e

O il 672-1139-00 8010100 B013488 CIRCUIT 80 ASSY:COUNTER 
(OPTION 14 ONLY)

80009 672-1139-00

O il 672-1139-01 B013490 8014069 CIRCUIT B0 ASSY:COUNTER 80009 672-1139-01
(OPTION 14 ONLY)
(SANE AS A10 EXCEPT AS LISTED)

O il 672-1139-02 8014070 8018231 CIRCUIT BO ASSY:COUNTER 80009 672-1139-02
(OPTION 14 ONLY)
(SOME AS 0 1 0 , EXCEPT AS LISTED)

O il 672-1139-03 8018232 CIRCUIT 80 ASSY:COUNTER 80009 672-1139-03
(OPTION 14 ONLY)
(SOME OS 010 , EXCEPT AS LISTED)

011C1312 281-0775-00 CAP,FXD,CER D I:0 .1U F ,20X ,50V 04222 MQ205E104MAR
011U1304 119-0262-00 OSCILLATOR,RFlXTOL CONTROLLED,SMN2 ODJ 34630 001-45000

Q11U1305 156-1261-00 NICROCKT,LINEAR:VOLTAGE REGULATOR 04713 MC78L15ACP
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012 670-7422-00 B010100 8012999 CIRCUIT 80 ASSY:HULTIHETER CONTROL 80009 670-7422-00
012 670-7422-01 8013000 8014069 CIRCUIT 80 ASSY:MULTIMETER CONTROL 80009 670-7422-01
012 670-7422-02 B014070 B018231 CIRCUIT B0 ASSY:MULTIMETER CONTROL.PARTIAL 80009 670-7422-02
012 670-7422-03 8018232 CIRCUIT BO ASSY:MULTIMETER CONTROL.PARTIAL 80009 670-7422-03
012C1901 281-0813-00 CAP.FXO.CER D I:0 .047U F ,20T ,50V 05397 C412C473M5V2CA
012C1902 281-0813-00 CAP.FXO.CER D I:0 .047U F .20X .50V 05397 C412C473M5V2CA

Q12C1903 290-0747-00 CAP,FXD, ELCTLT: 100UF,♦50-10X.25W 54473 ECE-B25V100L
A12C1904 290-0747-00 CAP, FXO.ELCTLT: 100U F,*50-10X ,25V 54473 ECE-825V100L
012C1906 290-0527-00 CAP,FXD,ELCTLT:15UF,20t,20V 05397 T3688156M020AS
012C1907 290-0136-00 B010100 8017648 CAP,FXD,ELCTLT:2.2UF,20t,20V 05397 T322822SM020AS
012C1907 290 -0136-02 B017649 CA P,FXD ,EIXTLT:2.2U F,201,20V 56289 1730225X0020V
012C1908 290 -0524-02 B010100 8018231 CAP,FXO,ELCTLT:4.7UF,20X,1OVOC 05397 T361A475M010QS
012C1906 290-0524-01 B018232 CAP,FX0,ELCTLT:4.7UF,20X,10V 05397 T368 (AOVISE)

D12C1909 290 -0524-02 8010100 8018231 CAP,FXD,ELCTLT:4.7UF,20X,10VDC 05397 T361A475M0100S
012C1909 290-0524-01 B018232 CAP, FXD, ELCTLT: 4 .7UF,20X, 10V 05397 T368 (AOVISE)
012C1910 281-0865-00 CAP.FXO.CER D I:1000P F,5X ,100V 04222 MA101A102JAA
012C1911 285-1242-00 CAP,FX0,PLASTIC:0.033UF,10X,250V 55112 1 7 1 /.0 3 3 /K /2 5 0 /C
012C1912 281-0865-00 CAP.FXO.CER D I:1000P F ,5X ,100V 04222 MA101A102JAA
012C1913 290-0743-00 C A P,FXD,ELCTLT:100UF,»50t-10t,16V 54473 ECE-B16V100L

A12C1914 281-0865-00 CAP.FXO.CER 0 I:1000P F ,5X ,100V 04222 MA101A102JAA
012C191S 283-0198-00 B010100 B018231 CAP.FXO.CER D I:0 .22U F ,20X ,50V 05397 C330C224M5U1CA
012C1915 281-0775-00 B018232 CAP.FXO.CER 0 I:0 .1 U F ,2 0 X ,5 0 V 04222 MA205E104MAA
012C1916 281-0813-00 CAP.FXO.CER D I:0 .047U F ,201 ,50V 05397 C412C473M5V2CA
012C1917 285-1242-00 COP,FXD,PLASTIC:0.033UF,10Z,250V 55112 1 7 1 /.0 3 3 /K /2 5 0 /C
012C1918 281-0813-00 CAP.FXO.CER 0 1 :0.047U F ,20Z ,50V 05397 C412C473M5V2CA

012C1919 283-0198-00 B010100 B012999 CAP.FXO.CER 0 I:0 .2 2 U F ,2 0 Z ,50 V 05397 C330C224M5U1CA
Q12C1970 281-0013-00 CAP.FXO.CER D I:0.047U F ,20X ,50V 05397 C412C473M5V2CA
012C1975 283-0198-00 B010100 8018231 CAP.FXO.CER 0 I:0 .2 2 U F ,2 0 X ,5 0 V 05397 C330C224M5U1CA
012C1975 281-0775-00 B018232 CAP.FXO.CER D I:0 .1 U F ,2 0 t,5 0 V  i 04222 MA205E104MAA
012C1976 283-0198-00 8010100 B018231 CAP.FXO.CER D I:0 .22U F ,20X ,50V 05397 C330C224M5U1CA
012C1976 281-0775-00 B018232 CAP.FXO.CER 0 I:0 .1 U F .20 X ,50 V 04222 MA205E104MAA

012C1982 281-0809-00 CAP.FXO.CER 01:200 P F .5 t.100V 04222 MA101A201JAA
012CR1901 152-0245-00 8010100 8016056 SEMICONO O V C ,O I:S M ,S I,40V ,0 0 -7 03508 002740
012CR1901 152-0246-00 B016057 SEMICONO D V C ,D I:S N ,S I,40V ,200M 0,00-7 14433 MG1537TK
Q12CR1902 152-0245-00 8010100 B016056 SEMICONO D V C .D I:S H ,S I,40V ,0 0 -7 03508 002740
D12CR1902 152-0246-00 B016057 SEMICONO D V C .D I:S M ,S I, 40V,200MQ,0 0 -7 14433 MG1537TK
012CR1905 152-0141-02 SEMICONO D V C .D I:S N ,S I,30V ,150M A ,30V ,00 -35 03508 002527 (1N4152)

012CR1906 152-0141-02 SEMICONO O V C .D I:S N ,S I,30V ,150M A .30V ,00 -35 03508 002527 (1N4152)
012CR1907 152-0141-02 SEMICONO O VC .D I:SM ,SI,30V,150M A .30V,0 0 -3 5 03508 002527 (1N4152)
012CR1908 152-0141-02 SEMICONO OVC,0 1 :SM ,S1,30V, 150MB,30V,0 0 -3 5 03508 002527 (1N4152)
012CR1909 152-0141-02 SEMICONO D VC .D I:S N ,S I,30V ,150M A .30V .D 0-35 03508 002527 (1N4152)
012CR1910 152-0141-02 SEMICONO D VC .D I:SM ,S I,30V ,150M A .30V .D 0-35 03508 D02527 (1N4152)
Q12CR1970 152-0245-00 SEMICONO D V C .D I:S N ,S I,40V ,D O -7 03508 002740

012CR1971 152-0245-00 SEMICONO D V C ,D I:S M ,S I,40V ,00 -7 03508 DQ2740
012CR1975 152-0141-02 SEMICONO D V C ,D I:S N ,S I,30V ,150M A ,30V ,00-35 03508 002527 (1N4152)
012CR1984 152-0141-02 SEMICONO D VC ,D I:SN ,S I,30V ,150M A ,30V,D O -35 03508 DA2527 (1N4152)
012P1900 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1901 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 25  SQ BRS 80009 131-0592-00
012P1902 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00

012P1903 131-0592-00 TERM INAL,PIN:0.88S L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1905 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1906 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1907 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1910 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1911 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00

012P1912 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1920 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1921 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
012P1922 131-0592-00 TERM INAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
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Replaceable Electrical Parts -  2236 Service

T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C o m o o n e n t N o . P a rt N o . E ffe c tiv e D sco n t N a m e  & D e s c riD tio n C o d e M fr . P a rt N o

A12R1962 315-0201-00 B014070 RES,FX0,FILM : 200 0H N ,5X,0.25H 57668 NTR25J-E200E
A12R1965 311-1339-00 8010100 8014069 RES,VAR,N0NMN:TRMR,5K 0HM,0.75M 02111 43P502T672
A12R1965 311-1754-00 8014070 RES,VAR,N0NMN:TRMR,2K OHM,0.75*1 02111 43P202T672
A12R1966 311-1339-00 8010100 8014069 RES,V0R,N0NMM:TRMR,5K 0HM.0.7SH 02111 43P502T672
A12R1966 311-1754-00 B014070 RES,VAR,N0NMM:TRMR,2K 0HN.0.75H 02111 43P202T672
012R196? 311-1339-00 B010100 B014069 RES,VAR,N0NHH:TRNR,5K 0HN.0.75N 02111 43PS02T672
A12R1967 311-1754-00 B014070 RES,V0R,N0NMM:TRMR,2K 0HM ,0.75N 02111 43P202T672

012R1970 315-0103-00 RES,FXD,FIIM :10K 0HN,SX,0.25H 19701 5043CX10K00J
A12R1973 315-0106-00 RES,FXD,FILM:10M 0HM,5X,0.2SM 01121 C81065
A12R1975 315-0104-00 RES,FX0,FILM :100K 0H N .5X.0.25N 57668 NTR25J-E100K
A12R1976 315-0623-00 RES,FXD,FILM:82K 0H N ,5X,0.25H 57668 NTR2SJ-E82K
A12R1977 315-0683-00 RES,FXD,FILN:68K 0HM ,5X,0.25H 57668 NTR25J-E68K0
A12R1978 315-0562-00 RES,FXD,FILM :5.6K 0H N ,5Z,0.2SN 57668 NTR25J-E05K6

A12R1980 315-0102-00 RES,FX0,FILM:1K 0HM ,5X,0.25N 57668 NTR25JE01K0
A12R1981 315-0101-00 RES,FXD,FILM:100 0H N ,5X,0.25N 57668 NTR25J-E 100E
A12R1982 315-0473-00 RES,FXD,FILM:47K 0H N ,5t,0 .25M 57668 NTR25J-E47K0
012R1983 305-0243-00 RES,FXD,CMPSN:24X 0HM,5Z,2N 01121 HB2435
A12R1984 321-0369-00 RES,FXD,FILM :68.1K 0HN,1X,0.12SH,TC=T0 19701 5043E068K10F
A12RT191S 307-0662-00 RES,THERMAL:IK 0HM,40X 50157 180Q10216

A12U1900 156-1200-00 MICR0CKT,LINEAR:0PERATI0NAL AMP,QUAD Bl-FET 01295 TL074CN
A12U1901 156-1149-00 MICROCKT,LINEAR:OPERATIONAL AMP.JFET INPUT 27014 LF351N/GLEA134
A12U1902 156-1457-00 NICROCKT, LINEAR: TRUE RMS CONVERTER 24355 0041127
A12U1903 156-1173-00 NICROCKT,LINEAR:VOLTAGE REFERENCE 04713 NC1403U0S
A12U1904 156-0402-00 NICROCKT,LINEAR:TIHER 27014 LM55SCN
A12U1905 156-0513-00 NICROCKT,LINEARrCNOS,8-CHANNEL MIX 04713 NC14051BCL

A12U1906 156-0796-00 NICROCKT,0GTL:8 STG SHF 6  STORE BUS R6TR 02735 C040948F
A12U1907 156-0515-00 NICROCKT,0GTL:CN0S,TRIPLE 3-CHAN MIX 02735 C040S38F
A12U1908 156-1362-00 NICROCKT.LINEAR:V-TO-FREQUENCY CONVERTER 27014 LM331N
A12U1909 156-0515-00 NICROCKT,D6TL:CN0S,TRIPLE 3-CHAN MIX 02735 C040538F
01201950 156-1149-00 NICROCKT,LINEAR:OPERATIONAL AMP.JFET INPUT 27014 LF351N/GLEA134
A12V9900 150-1110-00 DISPLAY,FLUOR:9 DIGIT,ALPHANUMERIC TK1269 FG94C10

A12VR1901 152-0127-00 SENICONO O V C .O I:Z E N ,S I,7 .5V ,5 X ,0 .4N ,0 0 -7 14433 ZS347 (1N9588)
012VR1902 152-0127-00 SEMICONO 0 V C ,0 I: Z E N ,S I,7 .5 V ,5 X ,0 .4 N ,0 0 -7 14433 Z5347 (1N9588)
A12VR1903 152-0055-00 SENICONO D V C ,D I:ZE N ,S I, 11V ,5 X ,0 .4 N ,0 0 -7 14433 Z5407
612VR1904 152-0055-00 SENICONO 0V C ,D I:Z E N ,S I,1 1 V ,5 X ,0 .4 N ,D 0 -7 14433 Z5407

REV NOV 1966 8 -4 5



Replaceable Electrical Parts -  2236 Service

C o m o o n e n t N o .
T e k tro n ix  
P a rt N o .

S e ria l/A s s e m b ly  N o . 
E ffe c tiv e  D s c o n t N a m e  &  D e s c riD tio n

M fr .
C o d e M fr . P a r t 1

013 670-7423-00 8010100 8014069 CIRCUIT 80 ASSYrOISPLAY 80009 670-7423-00
013 670-7423-01 8014070 8018231 CIRCUIT B0 ASSYrOISPLAY,PARTIAL 80009 670-7423-01
013 670-7423-02 8018232 CIRCUIT 80 ASSY:01SPLAY,PARTIAL 80009 670-7423-02
Q13P2000 131-0608-00 TERNINAL,PIN:0.365 L X 0 .0 2 5  BRZ GUI PL 22526 48283-036

(QUANTITY OF 10)
013P2050 131-0608-00 TERNINAL,P1N:0.365 L X 0 .0 2 5  BRI 610 PL 22526 48283-036

(QUM TITY OF 9 )
013V9900 150-1110-00 DISPLAY.FLUOR:9 0IGIT,ALPHANUMERIC TK1269 FG94C1A
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Replaceable Electrical Parts -  2236 Service

Tektronix Serial/Assembly No. M fr.
Component No. Part No. Effective D s c o n t_______Nam e A Description___________________ Code

A14 670-7434-00  CIRCUIT BO ASSY:HOT SIGNAL SNITCH BOARD 80009
A14S1801 260-2079-00  SNITCH,PUSH:5 B U TT0N ,2/6/8 P0LE,0HM 59821
A14S1802 260-2080-00  SNITCH,PUSH:1 BUTT0N,8 P0LE,0NM 59821

M fr. Part No.

670-7434-00  
ORDER BY DESCR 
ORDER BY DESCR

REV NOV 1986 8 - 4 7



Replaceable Electrical Parts -  2236 Service

C o m o o n e n t N o .
T e k tro n ix  
P a rt N o .

S e ria l /A s s e m b ly  N o . 
E ffe c tiv e  D sco n t N a m e  & D e s c rio tio n

M fr .
C o d e M fr . P a r t N o .

015 670-7575-00 CIRCUIT 80 0SSY:LOGIC 80009 670-7575-00
A15C3101 281-0775-00 C0P.FXD.CER D I:0 .1U F ,20Z ,50V 04222 M0205E104M00
015C3102 281-0775-00 C0P.FX0.CER 0 1 :0 .1UF.20X,50V 04222 M0205E104MQQ
015C3103 281-0775-00 C0P,FX0,CER 0 I:0 .1 U F ,20 X ,50 V 04222 N0205E104N00
015C3104 281-0775-00 C0P.FX0.CER D I:0 .1U F .20Z ,50V 04222 M0205E104MOO
015P2102 131-0787-00 TERM INQL,PIN:0.64 L X 0 .0 2 5  SO PH BRZ 22526 47359-000

015P2800 131-0589-00 TERHINOL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
015P2950 131-0589-00 TE R M IN 0l,P IN :0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
015R3101 315-0102-00 RES.FXD.FILM:1K 0HM .5X.0.25N 57668 NTR25JE01K0
015R3102 315-0102-00 RES.FX0,FILM :IK  0HM .5X.0.25H 5766B NTR25JE01K0
Q15R3103 315-0102-00 RES.FXD.FILM:1K 0HM .5X.0.2SH 57868 NTR25JE01K0
01583104 315-0102-00 R ES .FX O .FIU t:IK  0HM .5X.0.25N 57668 NTR25JE01K0

8 -4 8 REV NOV 1986



R e p la c e a b le  E le c tric a l P a rts  -  2 2 3 6  S e rv ic e

T e k tro n ix  S e ria l/A s s e m b ly  N o . M fr .
C o m o o n e n t N o . P a r t N o . E ffe c tiv e D s c o n t N a m e  &  D e s c rio tio n C o d e M fr . P a rt N o .

B9965 119-0830-07 FAN,TU8EAX1AL:12VDC,2.4H,6500 RPM.31 CFN BR TK0146 6 9 .1 1 .5 6  M/6*LEA
USHLESS DC MOTOR

B9965 119-2071-00 8049720” fa n , o x ia l :12v , o .95 n 80009 119-2071-00
C9001 283-0003-00 CAP,FXD,CER 0 1 :0.01U F,+80-2Q X ,150V 59821 0103Z40Z5UJ0CEX
C9272 281-0534-00 CAP,FXD,CER D l:3 .3 P F ,'*7 -0 .2 5 P F ,50 0 V 52763 2R0PLZ00? 3P30CC
C9273 281-0534-00 CAP,FX0,CER DI:3.3PFJ+/-0.25PF,50UV 52763 2RDPLZ007 3P30CC

0L9210 119-1515-00 DELAY LINE,ELEC:93NS,150 OHM,ASSEMBLY 80009 119-1515-00
DS91S0 150-1071-00 LT EMITTING DI0:GREEN,56SNM,2OMA MAX 50434 HLMP3910
F9001 159-0041-00 FUSE,C0RTRI0GE:3AG,1.25A,250V,20SEC 71400 MSL 1 1 /4
FL9001 119-1541-00 FILTER,RFI:1A,250VAC 05245 1EF1
J9100 131-0955-00 CONN,RCPT, ELEC:BNC, FEMALE 13511 31-279
J9510 131-0955-00 CONN,RCPT.ELEC:BNC, FEMALE 13511 31-279

P I 900 131-0608-00 TERM INAL,PIN:0.365 L X 0 .0 25  8RZ OU) PL 
(QUANTITY OF 2 )

22526 48283-036

Q9070 151-1152-00 TRANSISTOR:MOSFE,N-CHANNEL,SI,T0-22O 04713 IRF820
R9100 315-0560-00 RES,FXD,FILM:56 0H M ,5l,0 .2S N 57668 NTR25J-E56ED
R9272 301-0121-00 RES,FXO,FILM :120 0H M ,5X,0.5H 19701 5053CX120K0
R9273 301-0121-00 RES,FX0,FILM :120 0H M ,5Z,0.5H 19701 5053CX120K0
R9376 315-0510-00 8010100 B014885 RES,FXD,FILM:51 OHM,5 1 ,0 .25N 19701 5043CX51R00J
R9376 315-0430-00 8014886 RES,FXO,FILM:43 0HM ,SZ,0.25N 19701 5043CX43R00J

R9510 315-0560-00 RES,FXD,FILM:56 0HM ,SX,0.25N 57668 NTR25J-E56E0
R9521 311-2146-00 RES,VAR,NONNH:CXT 8 0 ,5 0  0HM .20X.0.5N 01121 NA1G040SS03MZ
R9644 311-1183-01 RES,VAR,NM:PNL,2X 0HN,SX,2N 02111 534-7236
R9802 311-2177-00 8010100 B015801 RES,VAR,N0NHN:PNL,10K 0HM ,20X,0.5N 12697 CM43517
R9802 311-2177-02 B015802 RES,VAR,NONNN:N/PLATE 6  CABLE 80009 311-2177-02
V9870 154-0861-00 ELECTRON TUBE: 80009 154-0861-00

M2950 195-9709-00 LEAD,ELECTRICAL:26 AHG.1.5 L .1 -N 80009 195-9709-00
H9109 195-0065-00 LEAD ASSY,ELEC: (2 )2 6  ANG TN H /(2 )4 7  (MW RES 80009 195-0065-00

REV NOV 1986 8 - 4 9



Section 9—2236 Service

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS
Symbols

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac
turer's data.

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation 
of diagrams by Tektronix, Inc. are:

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in 

Electrical Science and Electrical 
Engineering.

American National Standard Institute 
1430 Broadway 

New York, New York 10018
Component Values

Electrical components shown on the diagrams are in 
the following units unless noted otherwise:

Capacitors =  Values one or greater are in picofarads (pF).
Values less than one are in microfarads
GuF).

Resistors =  Ohms (Q).

The information and special symbols below may appear in this manual.

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, in the 
title for the circuit board component location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence; the components are listed by 
component number *(see following illustration for 
constructing a component number).

The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to ill ustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on.

B
Function Block Title

Internal
Screwdriver
Adjustment

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure)

Etched Circuit Board 
Outlined in Black

Refer to Waveform

Function Block 
Outline

1C type 

Test Voltage 

Heat Sink 

Board Name ~

P /O -P art of 
circuit board

Assembly Number

Tektronix Part No. ... 
for circuit boards

2 -

6 7 0 - X X X X - X X

*  COMPONENT NUMBER EXAMPLE

TO  R 3 3 0  ^
4B ^

Comport* Humbe' S Y N C  G E N E R A T O R

Modified Component—See 
Parts List (Depicted in grey, 
or with grey outline)

Strap or Link

Plug to E.C. Board

I Box)- Identifies Panel 
Controls, Connectors and 
Indicators

Coaxial connectors:
male
female
Plug Index; signifies pin No. 1 

External Screwdriver Adj. 
Shielding

Selected value, see Parts List 
and Maintenance Section for 
Selection Criteria

Decoupled or Filtered 
Voltage
Refer to Diagram Number 
and Grid Coordinates

Schematic Name 
and Number



COLOR CODE

and — 1st, 2nd, and 3rd significant figures 

( m )  —multiplier —tolerance

(T ^  —temperature coefficient 

( 7 )  —polarity and voltage rating 0 and/or ^C) color code may not be present 
on somecapacitors

COLOR SIGNIFICANT
FIGURES

RESISTORS CAPACITORS DIPPED
TANTALUM
VOLTAGE

RATING
MULTIPLIER TOLERANCE MULTIPLIER TOLERANCE

over 10 pF under 10 pF

BLACK 0 1 — 1 ±20% ±2 pF 4 VDC

BROWN 1 10 ±1% 10 ±1% ±0.1 pF 6 VDC

RED 2 102 or 100 ±2% 102 or 100 ±2% — 10 VDC

ORANGE 3 103 or 1 K ±3% 103 or 1000 ±3% — 15 VDC

YELLOW 4 104 or 10 K ±4% 104 or 10,000 +100%-9% — 20 VDC

GREEN 5 10s or 100 K +%% 10s or 100,000 ±5% ±0.5 pF 25 VDC

BLUE 6 106 or 1 M ±Vi% 106 or 1,000,000 — — 35 VDC

VIOLET 7 — il/10% — — — 50 VDC

GRAY 8 — — 10“2 or 0.01 +80% -20% ±0.25 pF —

WHITE 9 — — 10"' or 0.1 ±10% ±1 pF 3 VDC

GOLD - 1 0 '1 or 0.1 ±5% — — — —

SILVER - 10'2 or 0.01 ±10% — — — —

NONE - — ±20% — ±10% ±1 pF —

(1861-20A ) 2662-48

Figure 9-1. Color codes for resistors and capacitors.



|__ METAL CASE
TRANSISTORS

I____________________________________ PLASTIC CASE
TRANSISTORS

CATHODE 
IS FLAT 

SIDE WITH 
SHORT LEAD

LED

ROM
plugs into Pin 3 

of socket ROM MICROPROCESSOR

---------------------------------------------------------------------------- INTEGRATED C IR C U ITS --------------------------------------------------------------
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY VARY DUE TO VENDOR CHANGES OR 
INSTRUMENT MODIFICATIONS.

Figure 9-2. Semiconductor lead configurations.
4 2 0 4 -5 6



2236 Service

T o  id e n t i f y  a n y  c o m p o n e n t  
m o u n te d  o n  a c i r c u i t  b o a rd  a n d  
to  lo c a te  th a t  c o m p o n e n t  in  th e  
a p p r o p r ia te  s c h e m a t ic  d ia g ra m

Locate th e  C ircu it Board Illu stration Hi))) hum

Id e n tify  th e  p a rtic u la r c irc u it  board th a t th e  co m p o n e n t is .. -.... , /
lo c a te d  o n  by u s in g  th e  C irc u it  B o a rd  L o c a tio n  V
i l lu s tra t io n  (F igu re  9 -5 ) to  d e te rm in e  the  A sse m b ly  
N um ber.

2 . D e te rm in e  th e  C ircu it N u m b er

a C om pare th e  c irc u it board  w ith  its  i l lu s tra t io n  and loca te  
the  d e s ired  com pone n t by area and shape on th e  i l lu s t ra 
tion .

Scan the table adjacent to the Circuit Board Illustration and 
find the Circuit Number of the desired component.

z z z z z z z z ^ : ^ ^

A 6 CRT BOARD

3. Locate the Component on the Schematic Diagram

a. Locate and pull out tabbed page whose number and title 
correspond with the Schematic Diagram Number just 
determined in the table. Schematic diagram nomenclature 
and numbers are printed on the front side of the tabs 
(facing the front of the manual).

Scan the Component Location Table adjacent to the 
schematic diagram and find the Circuit Number of the 
desired component.

d.

Under the SCHEM LOCATION column, read the grid 
coordinates for the desired component.

Using the Circuit Number and grid coordinates, locate the 
component on the schematic diagram.

COMPONENT LOCATION 
TABLE

PULL OUT PAGE 
TABS FOR CIRCUIT 

BOARD ILLUSTRATION

5. Locate the Component on the Circuit Board

In the manual, locate and pull out the tabbed page whose 
title and Assembly Number correspond with the desired 
circuit board. This information is on the back side of the 
tabs

Using the Circuit Number and grid coordinates, locate the 
component on the Circuit Board Illustration.

In the circuit board location illustration, determine the 
location of the circuit board in the instrument.

d. Find the circuit board in the instrument and compare it 
with its illustration in the manual to locate the desired 
component on the board.

From the schematic diagram, determine the Assembly 
Number of the circuit board on which the component is 
mounted This information is boxed and located in a corner 
of the heavy line that distinguishes the board outline.

Scan the Component Location Table for the Assembly 
Number just determi ned and fi nd the Circuit Number of the 
desired component.

Under the BOARD LOCATION column, read the grid 
coordinates for the desired component.

Figure 9-3. Locating components on schematic diagrams and circuit board Illustrations.

A ft  A S Q F M B L Y
y

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N
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4E
7C
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30 TP624 38 20
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Q645 3E 3B U615 ID 3C

CHASSIS MOUNTED PARTS
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NAME AND NUMBER

4204-58



2236 Service

CTM
INTERFACE
SIGNALS
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F ig u re  9-5. O s c illo s c o p e  d e ta ile d  b lo c k  d ia g ra m .
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4204-34

Figure 9-6. CTM basic block diagram.



DMM POWER S U P P L IE S
2236 Service

F ig u re  9-7. C T M  d e ta ile d  b lo c k  d ia g ra m .



TEST WAVEFORM AND VOLTAGE SETUPS

2236 Service

WAVEFORM MEASUREMENTS DC VOLTAGE MEASUREMENTS

On the left-hand pages preceding the schematic dia
grams are test waveform illustrations that are intended to 
aid in troubleshooting the instrument. To test the instrument 
for these waveforms, make the initial control settings as 
follows:

Vertical (Both Channels)

POSITION 
VERTICAL MODE 
BW LIMIT 
VOLTS/DIV 
VOLTS/DIV Variable 
INVERT 
Input Coupling

Midrange 
CH 1
Off (button out) 
10 mV 
CAL detent 
Off (button out) 
GND

Typical voltage measurements, located on the schematic 
diagram, were obtained with the instrument operating under 
the conditions specified in the Waveforms Measurements 
setup. Control-setting changes required for specific voltages 
are indicated on each waveforms page. Measurements are 
referenced to chassis ground with the exception of the 
Preregulator and Inverter voltages on Diagram 7. These 
voltages are referenced as indicated on the schematic 
diagram.

RECOMMENDED TEST EQUIPMENT

Test equipment in Table 4-1 in the “Performance Check 
Procedure” , Section 4, of this manual, meets the required 
specifications for testing this instrument.

Horizontal

POSITION
HORIZONTAL MODE 
A and B SEC/DIV 
SEC/DIV Variable 
X I0 Magnifier 
B DELAY TIME POSITION

Midrange
A
0.5 ms 
CAL detent 
Off (knob in) 
5.0

B TRIGGER

Fully clockwise 
OUT

LEVEL
SLOPE

A TRIGGER

VAR HOLDOFF 
Mode 
LEVEL 
A&B INT 
A SOURCE

CTM

A TIME POSITION 
Function Select

Minimum (fully ccw) 
P-P AUTO 
Midrange 
VERT MODE 
INT

Midrange 
All buttons out

Changes to the control settings for specific waveforms 
are noted at the beginning of each set of waveforms. Input 
signals and hookups required are also indicated, if needed, 
for each set of waveforms.



POWER SUPPLY ISOLATION PROCEDURE
Each regulated supply has numerous feed points to 

external loads throughout the instrument. The power 
distribution diagram is used in conjunction with the 
schematic diagrams to determine those loads that can be 
isolated by removing service jumpers and those that cannot.

The power distribution and circuit board interconnections 
diagrams are divided into circuit boards. Each power supply 
feed to a circuit board is indicated by the schematic diagram 
number on which the voltage appears. The schematic dia
gram grid location of a service jumper or component is given 
adjacent to the component number on the power distribu
tion and circuit board interconnect diagrams.

If a power supply comes up after lifting one of the main 
jumpers from the power supply to isolate that supply, it is 
very probable that a short exists in the circuitry on that sup
ply line. By lifting jumpers farther down the line, the circuit in 
which a short exists may be located.

Always set the POWER switch to OFF before soldering 
or unsoldering service jumpers or other components and 
before attempting to measure component resistance values.

REV SEP 1983



CHASSIS M OUNTED PARTS

C IR C U IT
N U M B E R

S C H E M

N U M B E R

S C H E M

L O C A T IO N

C IR C U IT

N U M B E R

S C H E M

N U M B E R

S C H E M

L O C A T IO N

B 9 9 6 5 7 9 N P 9 8 7 0 -1 0 7 4P
P 9 8 7 0 -12 7 3N

C 9 0 0 1 1 3 A P 9 8 7 0 - 14 7 8P
C 9 2 7 2 2 8S P 9 8 7 0 -1 7 8P

C 9 2 7 3 2 2 S P 9 8 7 0 -2 7 8 N

P 9 8 7 0 -3 7 7N

D L 9 2 1 0 2 5K P 9 8 7 0 -4 7 7N

P 9 8 7 0 -5 7 6P

D S 9 1 5 0 7 8 A P 9 8 7 0 -7 7 5P

P 9 8 7 0 -8 7 7P

F 9 0 0 1 7 5 A

Q 9 0 7 0 7 8 J

F L 90 0 1 7 5 A
R 9 1 0 0 1 3 A

J 9 1 0 0 1 3 A R 9 2 7 2 2 8S

J 9 3 7 6 3 5 A R 9 2 7 3 2 2 S

J 9 5 1 0 1 7 A R 9 3 7 6 3 5 A

J 9 8 0 0 7 4 A R 9 5 1 0 1 7 A

J 9 9 0 0 6 2E R 9 52 1 4 3 A
R 9 6 4 4 5 5D

P 9 2 7 2 7 5P R9 8 0 2 A 7 2 A

P 9 2 7 3 7 5P R 9 8 0 2 B 7 3 A

P 9 7 7 8 7 4P

P 9 7 8 8 7 4 P V 9 8 7 0 7 2P

P 9 0 7 0 -1 7 8 J

P 9 0 7 0 -2 7 8 J W 9 2 7 2 2 8S

P 9 0 7 0 -3 7 8 J W 9 2 7 3 2 2 S



W 9000 [A 3 T O  A 1)

D IA G  N O . D IA G  N O .
W IR E &  G R ID W IR E & G R ID
N O . L IN E  N A M E C O O R D IN A T E S N O . L IN E  N A M E C O O R D IN A T E S

1 BEAM FIND 7,4F 21 HORIZ POS 6,3B
2 CH 1 POS CW 2,2D 22 +AUTO LEVEL CW 3,8L
3 CH 1 POS CCW 2,3D 23 -AUTO LEVEL CCW 3,9L
4 A/B SWP SEP 2,2L 24 P^P 4,8C
5 +8.6 Vg 14,4P 25 SS RESET 4,5B
6 TRIG VIEW 2,6B 26 B ONLY 5,2D
7 CH 2 POS CW 2,8D 27 HALT 5,2D
8 CH 2 POS CCW 2,9D 28 B SLOPE 5,9E
9 CH 2 2,6B 29 TRIG’D LED 4,9K

10 BW LIMIT 2,4K 30 SS 4,9B
11 CHOP ENABLE 3,4C 31 GND 3,6C
12 -8 .6  Vh 14.4P 32 CH 1 T 3,2C
13 VALT 5,2D 33 CH 2 T 3,3C
14 C iT l 2,5B 34 V MODE T 3,3C
15 A ONLY 5,ID 35 EXT 3,7C
16 B LEVEL 5,9E 36 LINE 3,6C
17 TV TRIG ENABLE 4,9B 37 Tn t 3,7C
18 XY 3,2C 38 GND 3,6C
19 A SLOPE 3,8N 39 EXT INPUT 3,5C
20 A TRIGGER LEVEL 3,8 M

W 9001 A1 T O  A 3)

D IA G  N O . D IA G  N O .
W IR E & G R ID W IR E & G R ID
N O . L IN E  N A M E C O O R D IN A T E S N O . L IN E  N A M E C O O R D IN A T E S

1 BEAM FIND 7,4F 21 HORIZ POS 6,3B
2 CH 1 POS CW 2,2D 22 +AUTO LEVEL CW 3,8M
3 CH 1 POS CCW 2,3D 23 -AUTO LEVEL CCW 3,8M
4 A/B SWP SEP 2,2L 24 P-P 4,8B
5 +8.6 Vg 14,4P 25 SS RESET 4,5B
6 TRIG VIEW 2,7B 26 B ONLY 5,2E
7 CH2POS CW 2,8D 27 HALT 5,2E
8 CH 2 POS CCW 2,9D 28 B SLOPE 5,8F
9 CH 2 2,6B 29 TRIG’D LED 4,9K

10 BW LIMIT 2,4K 30 SS 4,9B
11 CHOP ENABLE 3,4C 31 GND 3,6C
12 -8 .6  V h 14.4P 32 CH IT 3,2C
13 VALT 5,2E 33 CH 2 T 3,3C
14 CH 1 2,5B 34 V MODE T 3,3C
15 A ONLY 5,IE 35 e x t 3,7C
16 B LEVEL 5,9E 36 LINE 3,6C
17 TV TRIG ENABLE 4,9B 37 Tn t 3,7C
18 XY 3,2C 38 GND 3,6C
19 A SLOPE 3,8N 39 EXT INPUT 3,5C
20 A TRIGGER LEVEL 3,8M



W9400 (A1 TO A5)

WIRE
NO. LINE NAME

DIAG NO.
& GRID 

COORDINATES
WIRE
NO. LINE NAME

DIAG NO.
& GRID 

COORDINATES

1 B SIGNAL 5,9F 15 GND 14.6P
2 B SLOPE 5,9F 16 GND 14,6P
3 GND 14,5P 17 B RETRACE 5,7F
4 B LEVEL 5,9F 18 GND 14,6P
5 A DISP 5,IS 19 VALT 5,2F
6 B ONLY 5,2F 20 A SWP 5,5F
7 SEP 5,2S 21 ALT SYNC 5,1 F
8 B INTENSITY LEVEL 7,3C 22 B SWP 5,6F
9 Z DRIVE 7,3E 23 GND 14,6P

10 HALT 5,2F 24 GND 14,7P
11 B DISP 5,2S 25 -8 .6  Va 14,7P
12 CHI SELECTED 5,2F 26 +  5.0 Va 14.5P
13 A ONLY 5,IF 27 +8.6 Va 14,5P
14 DELAY 5.5F

W9401 (A5 TO A1)

WIRE 
NO. . LINE NAME

DIAG NO.
& GRID 

COORDINATES
WIRE
NO. LINE NAME

DIAG NO.
& GRID 

COORDINATES

1 B SIGNAL 5,9G 15 GND 5,4G
2 B SLOPE 5,9G 16 GND 5,4G
3 GND 5,4G 17 B RETRACE 5,7G
4 B LEVEL 5,9G 18 GND 5,4G
5 A DISP 5,IS 19 VALT 5,2G
6 B ONLY 5,2G 20 A SWP 5,5G
7 SEP 5,2S 21 ALT SYNC 5,1G
8 B INTENSITY LEVEL 5,4P 22 B SWP 5,6G
9 Z DRIVE 5,5S 23 GND 5,4G

10 HALT 5,2G 24 GND 5,4G
11 B DISP 5,2S 25 -8 .6  Va 5,4G
12 CH 1 SELECTED 5,2G 26 +  5.0 Va 5,3G
13 A ONLY 5,1G 27 +8.6 Va 5,3G
14 DELAY 5,5G

REV JAN 1985



P 9700 (A 4  T O  A 1)

P IN
NO . L IN E  N A M E

O IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 A DISP 6,5E
2 B DISP 6.5E
3 B DISP 5,6E
4 H.O. 2 4,4D
5 H.O. 1 4,4D
6 H.O. COM 4,4D
7 A SWP 4,8 N

9 GND 5,7E

10 B RETRACE 5,7E

8 A GATE 4,7N

W 9700 (A1 T O  A 4)

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 A DISP 6,5D
2 B DISP 6,5D
3 B SWP 5,6F
4 H.O. 2 4.4D
5 H.O. 1 4,4D
6 H.O. COM 4,4D
7 A SWP 4.8M
9 GND 14,2P

10 B RETRACE 5,6F
8 A GATE 4,7M

P 9705 (A 4  T O  A 1)

PIN
NO. L IN E  N A M E

D IA G  N O  
&  G R ID  

C O O R D IN A T E S

1 GND 6,0E
2 +SWP 6,5K
3 -SWP 6,7K
4 ' GND 6,9E
5 X AXIS SIG 6,4E
6 -8.6 Vc 6,9E
7 +8.6 Vb 6,8E
8 +30 Vb 6,8E

W 9705 (A1 T O  A 4)

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 GND 14,3P
2 +SWP 6,5L
3 -SWP 6.7L
4 GND 14,3P
5 X AXIS SIG 6,4E
6 -8.6 Vc 14.3P
7 +8.6 Vb 14,3P
8 +30 V b 14,2P



2236 Service

J20 00 /P 20 00  (A 1 3  T O  A 10)

P IN
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 G5 13,3N
2 G6 13.3N
3 G7 13.3M
4 G8 13.3M
5 G9 13.3M
6 Pdp 13,3M
7 Pe 13,3M
8 Pg 13,3L
9 Pf 13,3L

10 FI 13,3L

J20 50 /P 20 50  (A 1 3  T O  A 10)

P IN
D IA G  N O . 

& G R ID
N O . L IN E  N A M E C O O R D IN A T E S

1 F2 13,3S
2 Pa 13,3S
3 Pb 13,3S
4 Pc 13,3P
5 Pd 13,3P
6 G1 13,3P
7 G2 13,3P
8 G3 13,3P
9 G4 13,3N

W 2000 (A 1 0  T O  A 13)

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 G5 13,3N
2 G6 13,3N
3 G7 13,3M
4 G8 13,3M
5 G9 13,3M
6 Pdp 13,3M
7 Pe 13,3M
8 Pg 13,3L
9 Pf 13,3L

10 FI 13,3L

W 2050 (A 10  T O  A 13)

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 F2 13.3S
2 Pa 13,3S
3 Pb 13,3S
4 Pc 13,3P
5 Pd 13.3P
6 G1 13,3P
7 G2 13,3P
8 G3 13,3P

9 G4 13,3N

W 2100 (A 1 0 T O  A 5)

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 GND 10,6A
2 B TRIG 10,6A
3 GND 10,8A
4 DELAY END 10.7A

P2100 (A 5  T O  A 10 )

P IN
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 GND 5,7S
2 B TRIG 5,7S
3 GND 5,6S
4 DELAY END 5,6S



W 2000 (A 1 0  T O  A 13 )

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 G5 13,3N
2 G6 13,3N
3 G7 13,3M
4 G8 13,3M
5 G9 13,3M
6 Pdp 13.3M
7 Pe 13.3M
8 Pg 13,3L
9 Pf 13,3L

10 FI 13.3L

J2 0 00 /P 20 00  (A 1 3  T O  A 10)

P IN
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 G5 13,3N
2 G6 13,3N
3 G7 13,3M
4 G8 13,3M
5 G9 13,3M
6 Pdp 13,3M
7 Pe 13,3M
8 Pg 13,3L
9 Pf 13,3L

10 FI 13,3L

J2 0 50 /P 20 50  (A 1 3  T O  A 10 )

P IN
D IA G  N O . 

& G R ID
N O . L IN E  N A M E C O O R D IN A T E S

1 F2 13,3S
2 Pa 13.3S
3 Pb 13,3S
4 Pc 13,3P
5 Pd 13,3P
6 G1 13.3P
7 G2 13,3P
8 G3 13,3P
9 G4 13.3N

W 2050 (A 1 0  T O  A 13 )

W IR E
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 F2 13,3S
2 Pa 13,3S
3 Pb 13.3S
4 Pc 13,3P
5 Pd 13,3P
6 G1 13,3P
7 G2 13,3P
8 G3 13,3P
9 G4 13,3N

P 2100 (AS T O  A 10 )

P IN
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 GND 5,7S
2 B TRIG 5,7S
3 GND 5,6S
4 DELAY END 5,6S

W 2100 (A 1 0  T O  A 5)

W IR E
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 GND 10,6A
2 B TRIG 10,6A
3 GND 10,8 A
4 DELAY END 10,7A



P 2200 (A 5  T O  A 10 )

PIN
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 B RUN AFTER DELAY 5,9S
2 GND 5,9S
3 B GATE 5,5S
4 GND 5.9S
5 CTR INTENS 5,4M
6 CH 1 SEL 5,2M

P 2300 (A 1 T O  A 10 )

P IN
N O . L IN E  N A M E

D IA G  N O .
& G R ID  

C O O R D IN A T E S

1 VALT 5,2E
2 A ONLY 5,IE
3 GND A 5,5E
4 DELAY 5,5E
5 . DT WIPER 5,5E

W 2200 (A 1 0  T O  A 5 )

W IR E
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 B RUN AFTER DELAY 10,9A
2 GND 10,9 A
3 B GATE 10,4A
4 GND 10,9A
5 CTR INTENS 10,7S
6 CH 1 SEL 10,2A

W 2300 (A 1 0  T O  A 1 )

W IR E
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 VALT 10,1A
2 A ONLY 13.6A
3 GND A 10,3S
4 DELAY 10,2S
5 DT WIPER 10,3A

P 2400 (A1 T O  A 10)

PIN
NO . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 GND 14.6C
2 +30 Vc 14.3C
3 -8 .6  Va 14.7C
4 +8.6 V a 14.4C
5 +5,2 Va 14,5C

W 2400 (A IO T O  A 1)

W IR E
N O . L IN E  N A M E

D IA G  N O .
&  G R ID  

C O O R D IN A T E S

1 GND 14.6B
2 +30 Vc 14,3B
3 -8 .6  V a 14,7B
4 +8.6 Va 14.4B
5 +5.2 Va 14,5B
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2 2 3 6  S e rv ic e

A ll c o m p o n e n ts  on  th e  A 2 — A tte n u a to r  b o a rd  a re  

lo c a te d  on  D ia g r a m ^ .



I B I C I D I E

C3104
C3103

o
(/) CO CO CO iCO

CC CC CC

0:2
CO?■O • ^

F ig u re  9-10. A 1 5— L o g ic  S w itch  board .

P 2 8 0 0  P 2 9 5 0

A ll c o m p o n e n ts  o n  th e  A 1 5 — L o g ic  S w itch  b o a rd  a re  
lo c a te d  o n  D ia g r a m ^



CH 1, CH 2 ATTENUATORS & LOGIC SWITCH <1 *

A S S E M B L Y  A 2

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

A T I 3 D 2 B C 9 3 9 B 2F R 6 3F 2C R61 7G 3E

A T 2 3E 2 C C 9 4 4H I D R7 4 D I B R 6 2 ‘ 7E 4 D

AT51 7 D 4 B C 9 6 9 B 4F R 8 3 C 2 A R 6 3 6G 4 D

A T52 7E 4 C C 9 7 8H 3 D R 9 4G 1C R 64 7H 4 C
R 1 0 4 G I D R 6 5 7H 4 D

C l 3 C 1A C R 7 3G 2 C R11 4G IE R e e* 8G

C 2 3C I B C R 1 8 3H 2C R 12* 4E 2C R 67 6H 3C

C 3 3G 2C C R 5 7 6G 4C R 1 3 3G 3 D R 6 8 7H 3D

C 4 3 D 2 B C R 2 8 7H 4 C R 1 4 3H 2 C R 6 9 7J 4 D

C 5 3D I B E90* 8 B 3 F R15 4G 2 D R71 8L 3 E

C 6 3F 2 C E91* R 1 6* 4G R 7 2 8 L 3E

C 7 * 3Q R 1 7 3H 1C R 73 7 L 3E

C 9 4G 2D R 1 8 2H I D R 7 5 8L 3E

C IO 4G 1C R 1 9 3J 2 D R 7 6 8 M 3D

C11 3E 2 C R 2 0 3H 2 D R 77 7 M 4E

C 1 2 3E 1C R21 4 L I E R 7 9 8 M 4E

C 1 3 2H 2 C P 29 0 0-1 3S 2 D R 2 2 4 L I E R 8 0 8 M 4E

C l 7 3H 1C P 2 9 0 0 -2 3S 2 D R 2 3 4 L IE R81 8 M 4E

C21 4 L IE P 9103-1 4 S 2 F R 2 5 4 L IE R 83 8L 4E

C 2 6 4 M 2E P 9 1 0 3 -2 3 S 2F R 2 6 4 M 2 D R 8 4 9 M 4E

C 2 7 4 M 2E P 9 1 0 3 -3 5 S 2F R 2 7 4 M 2E R 8 5 9N 3E

C 3 0 5 M 2E P 9 1 03 -4 4 S 2F R 2 9 4 M 2E R 87 9N 4 E

C 3 5 6N IE P 91 0 8-1 8S 4E R 3 0 5 M 3E R 8 8 9 N 3 E

C 3 8 5P IE P 9 1 0 8 -2 7S 4E R31 5 M 3E R91 9 M 3E

C51 7C 3 A P 9 1 08 -3 8S 4E R 3 3 5L 3E R 93 9 M 4F

C 5 2 7 C 3 B P 9 1 08 -4 8S 4E R 3 4 5M 3E R 96 8H 3 D

C 5 3 7F 3 C P 92 0 0-1 9 L 3 A R 3 5 6N IE R 9 7 8H 3D

C 5 4 7 D 4 B P 9 2 0 0 -2 9 L 3 A R 3 7 5N 2E R 9 8 8H 3 D

C 5 5 7D 3 B P 99 9 1-1 8 B 3F R 3 8 5 P I E
C 5 6 6G 4 C P 9 9 9 1 -2 9 B 3F R 3 9 5P I F S I 5 B 2 A

C 5 7 * 7G P 9 9 9 1 -3 9B 3F R41 5P IE S 10 5H 2D

C 5 9 8G 3 D R 42 6 P I F S51 6 B 4 A
C 6 0 8G 3 C Q 1 3 3H 2 C R 4 3 6P 2F S 6 0 5H 4 D

C61 7E 4C Q 1 5 4H 2 D R 4 6 4H I D
C 6 2 7 E 3C Q 1 8 3H 1C R 4 7 5H I D U 1 0 4 F 1C

C 6 3 6H 4C Q 6 3 7H 4 C R 4 8 5H I D U 3 0 3N 2E
C 6 7 6H 3 C Q 6 5 8G 3 D R 5 2 7 B 4 A U 6 0 7F 3 C
C71 8L 3E Q 68 7H 3 C R 53 7F 3C U 80 7N 4E
C 7 6 8M 3E R 5 4 7C 4 A V R 1 0 * 9G
C 7 7 8 M 4E R 2 3 B 2 A R 5 5 8F 3 C V R 6 0 * 9H
C 8 0 8 M 4E R 3 3F 1C R 5 6 7G 4 C
C 8 5 9N 3E R 4 3 B 2A R 5 7 7D 3 B W 4 3 6 P IF

C 8 8 9P 3E R 5 4F 1C R 5 8 7C 4A W 9 3 9 M 3F

C 9 0 8B 2F R 5 9 7G 3C W 9 4 9C 2F

C91 8B 4F R 6 0 8G 3 D W 9 6 9C 4F
W 2 9 5 0 2 B 3E

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

J 2 1 0 2 IB 2B R 89 9 K 2 C S 9 0 9K 2C
J 9 2 0 0 -1 9L 3 C R 92 9K 2C

J 9 2 0 0 - 2 9L 3C W 9 1 0 0 2 A 4 B

P a rtia l A 3  a lso sh ow n  on d iag ram s 2. 3. 4. 5, 6. 7 a n d  14.

A S S E M B L Y  A 1 5

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 3 10 1 IN IE P 2 1 0 2 IB 1 A P 2 8 0 0 -3 2P 2D R 3 1 0 2 IN ID

C 3 1 0 2 IN IE P 2 9 5 0 2C 2E P 2 8 0 0 -4 2P 2 D R 3 1 0 3 2N ID

C 3 1 0 3 2N ID P 2 8 0 0 - 1 I P 2 D R 3 1 0 4 2N IE

C 3 1 0 4 2N I D P 2 8 0 0 -2 IP 2 D R 3 1 0 1 IN I D

C H A S S IS  M O U N T E D  P A R T S

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 9 00 1 3 A C H A S S IS J 9 1 0 0 3 A C H A S S IS R 9 1 0 0 3 A C H A S S IS

J 9 5 1 0 7 A C H A S S IS R 9 5 1 0 7 A C H A S S IS

*S e e  P a rts  L is t fo r 
s e r ia l n u m b e r ra nges .
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•These components ere located on the reverse side of the circuit board. R E V  A U G  1 9 8 5
4 2 0 4 -3 7 D

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number 

A23A2R1234
Assembly
Number Subassembly

Schematic
Circuit

Number

Chassis-mounted components have no Assembly Number 
prefix— see end of Replaceable Electrical Parts List.

F ig u re  9 -11 . A 1 — M a in  b o a rd .



A 1 - M A IN  BOARD

C IR C U IT S C H E M C IR C U IT S C H E M C IR C U IT S C H E M C IR C U IT S C H E M C IR C U IT S C H E M

N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R N U M B E R

C l 14 2 C 5 5 3 3 C R 6 0 9 4 P 9 8 0 2 -3 7 R 1 0 4 2
C l 15 2 C 5 61 3 C R 5 1 4 4 P 9 8 0 2 -4 7 R 1 0 5 2
C l 16 2 C 5 6 5 3 C R 5 1 8 4 P 9 8 0 2 -5 7 R 1 0 6 2
C l 25 2 C 5 9 0 14 C R 5 2 9 4 P 9 9 6 5 -1 7 R 1 0 8 2
C l 2 6 2 C 6 0 3 5 C R 551 7 P 9 9 6 5 -2 7 R 1 0 9 2
C l 3 0 2 C 6 3 5 5 C R 5 5 6 3 Q 1 0 2 2 R 1 1 4 2
C l 3 3 2 C 6 4 7 5 C R 7 1 2 5 Q 1 0 3 2 R 1 15 2
C l 6 4 2 C 6 4 8 5 C R 7 6 4 6 Q 1 14 2 R 1 16 2
C l 6 5 2 C 6 4 9 5 C R 7 6 5 6 Q 1 15 2 R 1 2 0 2
C l 7 5 2 C 6 7 3 5 C R 7 6 8 6 Q 1 5 2 2 R121 2
C l 7 6 2 C 7 6 4 6 C R 7 7 0 6 Q 1 5 3 2 R 1 22 2
C l 8 0 2 C 7 7 0 6 C R 7 8 0 6 Q 1 6 4 2 R 1 2 5 2
C l 9 8 2 C 7 7 5 6 C R 8 0 5 7 Q 1 6 5 2 R 1 2 6 2

C 1 9 9 2 C 7 7 7 6 C R 8 1 8 7 Q 2 0 2 2 R 1 3 0 2
C 2 0 0 2 C 7 7 9 6 C R 8 2 0 7 Q 2 0 3 2 R 131 2
C201 14 C 7 8 0 6 C R 8 2 3 7 Q 2 0 6 2 R 1 3 2 2
C 2 04 2 C 7 8 2 6 C R 8 2 4 7 Q 2 0 7 2 R 1 3 3 2
C 2 1 0 2 C 7 8 5 6 C R 8 2 5 7 Q 2 3 0 2 R 1 3 5 2
C 2 1 5 2 C 7 8 7 6 C R 8 2 9 7 Q 2 3 1 2 R 1 3 6 2
C 2 2 0 14 C 7 8 9 6 C R 8 4 0 7 Q 2 5 4 2 R 1 3 8 2
C 2 2 5 2 C 7 9 6 14 C R 8 4 5 7 Q 2 5 5 2 R 1 3 9 2
C 2 2 6 2 C 7 9 7 14 C R 851 7 Q 2 5 6 2 R 1 4 2 2
C 2 2 8 2 C 7 9 9 14 C R 8 5 3 7 Q 2 5 7 2 R 1 4 3 2
C 2 2 9 2 C 8 2 4 7 C R 8 5 4 7 Q 2 8 3 2 R 1 4 4 2
C 2 3 7 2 C 8 2 5 7 C R 8 5 5 7 Q 2 8 4 2 R 1 4 5 2
C 2 39 2 C 8 2 8 7 C R 8 7 9 7 Q 2 8 5 2 R 1 5 0 2
C 2 4 0 2 C 8 3 2 7 C R 901 7 Q 3 0 2 3 R151 2
C241 2 C 8 3 5 7 C R 9 0 2 7 Q 3 0 3 3 R 1 5 2 2
C 2 4 2 2 C 8 4 5 7 C R 9 0 3 7 Q 3 2 7 3 R 1 5 3 2
C 2 5 0 2 C 8 4 7 7 C R 9 0 4 7 Q 3 2 8 3 R 1 5 4 2
C251 2 C 8 4 9 7 C R 9 0 7 7 Q 3 8 2 3 R 1 5 5 2
C 2 5 5 2 C 8 51 7 C R 9 0 8 7 Q 3 8 2 3 R 1 5 6 2
C 2 6 2 2 C 8 5 3 7 C R 9 2 0 7 Q 3 8 4 3 R 1 5 8 2
C 2 7 4 14 C 8 5 4 7 C R 9 4 5 7 Q 3 9 7 3 R 1 5 9 2
C281 2 C 8 5 5 7 C R 9 4 6 7 Q 4 0 2 3 R 1 6 4 2
C 2 8 2 2 C 871 7 C R 9 4 7 7 Q 4 0 3 3 R 1 6 5 2
C 2 9 2 2 C 8 7 3 7 C R 9 5 4 7 Q 4 1 3 3 R 1 6 6 2
C 3 1 2 3 C 8 7 5 7 C R 9 5 5 7 Q 4 1 9 3 R 1 7 0 2
C 3 3 7 3 C 8 7 7 7 C R 9 5 6 7 Q 4 2 0 3 R 1 71 2
C 3 6 3 3 C 8 7 9 7 C R 9 5 7 7 Q 421 3 R 1 7 2 2
C 3 6 9 3 C 8 9 3 7 C R 9 6 0 7 Q 4 2 2 3 R 1 7 5 2
C381 3 C 9 0 4 7 C R 961 7 Q 4 2 3 3 R 1 7 6 2
C 3 89 3 C 9 0 6 7 C R 9 6 2 7 Q 4 2 8 3 R 1 8 0 2
C 3 9 0 3 C 9 0 7 7 C R 9 6 3 7 Q 4 2 9 3 R 1 81 2
C 3 9 2 3 C 9 0 8 7 C R 9 6 5 7 Q 4 4 0 2 R 1 8 2 2
C 3 9 6 7 C 9 1 7 7 C R 9 6 7 7 Q 44 1 2 R 1 8 3 2
C 3 9 7 3 C 9 1 9 7 C R 9 7 0 7 Q 4 6 0 3 R 1 8 5 2
C 4 0 5 3 C 9 2 2 7 D S 8 5 6 7 Q 4 6 3 3 R 1 8 6 2
C 4 0 8 3 C 9 2 5 7 D S 8 5 8 7 Q 5 0 9 4 R 1 8 8 2
C 4 1 4 3 C 9 4 0 7 D S 8 7 0 7 Q 5 1 1 4 R 1 8 9 2
C 4 1 5 3 C 9 41 7 E 2 0 0 14 Q 5 2 5 4 R 1 9 2 2
C 4 1 8 3 C 9 4 2 7 E 201 14 Q 5 7 6 4 R 1 9 3 2
C 4 1 9 3 C 9 4 3 7 E 2 7 2 14 Q 5 7 8 4 R 1 9 4 2
C 4 2 0 3 C 9 4 4 7 E 5 9 0 14 Q 5 8 3 7 R 1 9 5 2
C421 3 C 9 4 5 7 E 9 0 7 7 Q 5 8 6 7 R 2 0 0 2
C451 14 C 9 5 4 7 L I  4 2 2 Q 7 5 6 6 R 2 0 2 2
C 4 5 3 3 C 9 5 6 7 L I 4 3 2 Q 7 7 0 6 R 2 0 3 2
C 4 5 4 3 C 9 6 0 7 L I 9 2 2 Q 7 7 5 6 R 2 0 4 2
C 4 5 9 3 C 9 61 7 L I  9 3 2 Q 7 7 9 6 R 2 0 6 2
C 4 7 3 3 C 9 6 5 7 L 9 6 8 7 Q 7 8 0 6 R 2 0 7 2
C 4 7 9 3 C 9 6 8 7 P2 3 0 0 -1 5 Q 7 8 5 6 R 2 1 0 2
C 4 8 0 3 C 9 7 0 7 P 2 3 0 0 -2 5 Q 7 8 9 6 R 2 1 2 2
C 4 9 4 14 C 9 7 5 7 P 2 3 0 0 -3 5 Q 8 0 4 7 R 2 1 3 2
C 4 9 9 14 C 9 7 6 7 P 2 3 0 0 -4 5 Q 8 1 4 7 R 2 1 5 2
C 5 0 0 4 C 9 7 9 7 P 2 3 0 0 -5 5 Q 8 2 5 7 R 2 1 6 2

C501 4 C R 1 3 3 2 P 24 0 0 -1 14 Q 8 2 9 7 R 2 1 7 2

C 5 0 2 4 C R 1 8 3 ' 2 P 2 4 0 0 -2 14 Q 8 3 5 7 R 2 1 8 2

C 5 0 3 4 C R 2 0 0 2 P 2 4 0 0 -3 14 Q 8 4 0 7 R 2 1 9 2

C 5 0 4 4 C R 201 2 P 2 4 0 0 -4 14 Q 8 4 5 7 R 2 2 0 14

C 5 0 5 4 C R 2 0 2 2 P 2 4 0 0 -5 1 4 Q 8 8 5 7 R 2 2 2 2

C 5 0 6 4 C R 2 0 3 2 P2 5 0 0 -1 3 Q 9 0 8 7 R 2 2 3 2

C 5 0 7 14 C R 2 2 6 2 P 2 5 0 0 -2 3 Q 9 2 8 7 R 2 2 5 2

C51 7 4 C R 2 2 7 2 P2 6 0 0 -1 4 Q 9 3 0 7 R 2 2 6 2
C 5 1 8 4 C R 2 2 8 2 P 2 6 0 0 -2 4 Q 9 3 5 7 R 2 2 7 2

C 5 1 9 4 C R 2 2 9 2 P2 7 0 0 -1 7 Q 9 3 8 7 R 2 3 0 2

C 5 2 0 4 C R 3 7 2 3 P 2 7 0 0 -2 7 Q 9 3 9 7 R 231 2

C 5 2 5 4 C R 381 3 P 2 7 0 0 -3 7 Q 9 4 4 7 R 2 3 3 2

C 5 2 7 4 C R 3 9 3 3 P 2 8 5 0 -1 4 Q 9 4 6 7 R 2 3 4 2

C 5 2 9 4 C R 3 9 9 3 P 9 6 4 4 -1 5 Q 9 4 7 7 R 2 3 5 2

C 531 4 C R 4 1 4 3 P 9 6 4 4 -2 5 R 1 0 0 2 R 2 3 6 2

C 5 3 7 2 C R 4 1 5 3 P 9 6 4 4 -3 5 R 101 2 R 2 3 9 2

C 5 3 8 2 C R 5 0 3 4 P 9 8 0 2 -1 7 R 1 0 2 2 R 2 4 0 2

C 5 3 9 2 C R 5 0 8 4 P 9 8 0 2 -2 7 R 1 0 3 2 R 241 2

C 5 4 0 2
C 5 4 5 2
C 5 4 7 2 T A B LE

C IR C U IT

N U M B E R

S C H E M

N U M B E R

R 2 4 2  
R 2 4 4  

R 2 4 5  
R 2 5 0  
R 251  
R 2 5 4  

R 2 5 5  

R 2 5 6  

R 2 5 7  
R 2 5 8  
R 2 5 9  
R261 

R 2 6 2  
R 2 6 6  
R 2 6 7  
R 2 6 8  

R 2 6 9  
R 2 7 0  
R 271  
R 2 7 9  

R281 
R 2 8 2  

R 2 8 3  
R 2 8 4  

R 2 8 5  
R 2 8 6  
R 2 8 7  

R 2 8 8  
R 2 8 9  
R 2 9 2  

R 2 9 3  
R301 
R 3 0 2  
R 3 0 3  
R 3 0 4  
R 3 0 5  
R 3 0 6  
R 3 0 7  

R 3 0 9  
R 3 1 0  
R 3 1 1 
R 3 1 2 
R 3 1 4  

R31 5 
R31 7 

R 3 1 8  
R 3 1 9  
R 321  
R 3 2 2  
R 3 2 4  
R 3 2 6  
R 3 2 7  
R 3 2 8  
R 3 2 9  
R 3 3 0  
R 331  
R 3 3 2  
R 3 3 5  
R 3 3 6  

R 3 3 7  
R 3 3 9  
R 3 4 0  
R 3 4 2  
R 3 4 3  
R 3 4 4  

R 3 4 6  
R 3 4 7  
R 3 4 9  

R 3 5 0  
R351 
R 3 5 2  

R 3 5 3  
R 3 54  

R 3 5 6  
R 3 5 7  
R 3 5 8  
R 3 5 9  
R 3 6 0  
R 3 61  
R 3 6 3  
R 3 6 5  
R 3 6 6  
R 3 6 7  

R 3 6 9



A 1 — M AIN BOARD (cont)

| C IR C U IT  

N U M B E R
S C H E M

N U M B E R
C IR C U IT

N U M B E R
S C H E M

N U M B E R
C IR C U IT

N U M B E R
S C H E M

N U M B E R
C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

R 3 7 2 3 R 5 1 0 4 R 8 0 5 7 R T 2 3 6 2 W 5 3 5 2 W 9 0 0 1 -4 2
R 3 7 4 3 R 5 1 1 4 R 8 1 0 7 S 9 0 1 7 W 5 3 7 2 W 9 0 0 1  -5 14

R 381 3 R 5 1 2 4 R 8 1 4 7 T 3 9 0 7 W 5 3 8 2 W 9 0 0 1  -6 2
R 3 8 2 3 R 5 1 3 4 R 8 1 8 7 T 9 0 6 7 W 5 5 5 3 W 9 0 0 1  -7 2
R 3 84 3 R 5 1 4 4 R 8 2 0 7 T 9 4 4 7 W 5 5 6 14 W 9 0 0 1 - 8 2
R 3 8 5 3 R 5 1 6 4 R 8 2 2 7 T 9 4 8 7 W 5 5 8 3 W 9 0 0 1 -9 2
R 3 8 6 3 R 5 1 7 4 R 8 2 3 7 T P 3 9 7 3 W 5 6 0 3 W 9 0 7 0 -1 7
R 3 8 7 3 R 5 1 8 4 R 8 2 5 7 T P 4 6 0 3 W 5 7 0 6 W 9 0 7 0 -2 7

R 3 8 8 3 R 5 2 3 4 R 8 2 6 7 T P 5 0 4 4 W 5 9 0 1 4 W 9 0 7 0 -3 7
R 3 8 9 3 R 5 2 4 4 R 8 2 8 7 T P 5 3 7 2 W 5 9 1 1 4 W 9 1 0 3 -1 2
R 3 9 0 3 R 5 2 5 4 R 8 3 0 7 T P 8 4 2 7 W 5 9 2 14 W 9 1 0 3 -2 2
R 3 9 2 3 R 5 2 6 4 R 8 3 2 7 T P 9 0 0 7 W 6 0 2 5 W 9 1 0 3 -3 2
R 3 9 3 3 R 5 2 7 4 R 8 3 4 7 T P 9 4 0 7 W 6 0 3 5 W 9 1 0 3 -4 2
R 3 9 5 3 R 5 2 8 4 R 8 3 5 7 T P 9 5 0 7 W 6 3 4 5 W 9 1 08 -1 2
R 3 9 7 7 R 5 2 9 4 R 8 3 6 7 T P 961 14 W 6 3 5 5 W 9 1 0 8 -2 2
R 3 9 8 7 R 5 3 8 2 R 8 4 0 7 U 1 3 0 2 W 6 4 8 5 W 9 1 0 8 -3 2
R 3 9 9 3 R 5 3 9 2 R 841 7 U 1 8 0 2 W 6 4 9 5 W 9 1 0 8 - 4 2
R 4 0 2 3 R 5 4 0 2 R 8 4 2 7 U 2 2 5 2 W 7 3 2 6 W 9 1 5 0 -1 7
R 4 0 5 3 R 541 2 R 8 4 4 7 U 3 1 0 3 W 7 7 0 6 W 9 1 5 0 -2 7
R 4 0 7 3 R 5 4 4 2 R 8 4 5 7 U 3 3 5 3 W 7 8 0 6 W 9 4 0 0 - 1 0 5
R 4 0 8 3 R 5 4 5 2 R 8 4 9 7 U 3 5 0 3 W 8 8 5 1 4 W 9 4 0 0 - 1 1 5
R 4 1 1 3 R 5 4 7 2 R851 7 U 3 5 0 3 W 9 5 4 1 4 W 9 4 0 0 - 12 5
R 4 1 2 3 R 5 4 8 2 R 8 5 2 7 U 3 5 0 3 W 9 5 5 14 W 9 4 0 0 - 1 3 5
R 4 1 3 3 R 5 4 9 2 R 8 5 3 7 U 3 5 0 3 W 9 5 6 14 W 9 4 0 0 - 14 5
R 4 1 4 3 R 5 5 5 3 R 8 5 4 7 U 3 5 0 3 W 9 5 7 14 W 9 4 0 0 - 15 14
R 4 1 5 3 R 5 5 6 3 R 8 5 8 7 U 4 2 6 3 W 9 5 9 1 4 W 9 4 0 0 -1  6 14
R 4 1 6 3 R 5 5 8 3 R 8 6 0 7 U 4 2 6 3 W 9 6 0 14 W 9 4 0 0 -1  7 5
R41 7 3 R 5 6 0 3 R 8 7 0 7 U 4 6 0 3 W 9 6 1 14 W 9 4 0 0 -1  8 14
R 4 1 9 3 R561 3 R 871 7 U 4 6 0 3 W 9 6 4 14 W 9 4 0 0 - 1 9 5
R 4 2 0 3 R 5 6 2 3 R 8 7 2 7 U 4 6 0 3 W 9 6 5 1 4 W 9 4 0 0 -1 5
R421 3 R 5 6 4 3 R 8 7 3 7 U 4 6 0 3 W 9 6 8 14 W 9 4 0 0 - 2 0 5

R 4 2 2 3 R 5 6 5 3 R 8 7 4 7 U 4 6 0 3 W 9 7 1 14 W 9 4 0 0 -2 1 5

R 4 2 3 3 R 5 6 6 6 R 8 7 5 7 U 4 6 0 3 W 9 7 2 14 W 9 4 0 0 -2 2 5
R 4 2 4 3 R 5 6 8 4 R 8 7 7 7 U 4 8 0 3 W 9 7 4 14 W 9 4 0 0 - 2 3 1 4

R 4 2 6 3 R 5 6 9 4 R 8 7 9 7 U 4 8 0 3 W 9 7 5 14 W 9 4 0 0 -2 4 1 4
R 4 2 7 3 R 571 4 R 8 8 5 7 U 4 8 0 3 W 9 7 6 14 W 9 4 0 0 -2 5 14
R 4 28 3 R 5 7 2 4 R 8 8 6 7 U 4 8 0 3 W 9 7 7 1 4 W 9 4 0 0 -2 6 14

R 4 2 9 3 R 5 7 3 4 R 8 8 8 7 U 5 0 2 4 W 9 7 9 14 W 9 4 0 0 -2 7 14
R 4 3 2 3 R 5 7 4 4 R 8 8 9 7 U 5 0 4 4 W 9 9 1 14 W 9 4 0 0 -2 5
R 4 3 3 3 R 5 7 6 4 R 8 9 0 7 U 5 0 4 4 W 9 9 2 1 4 W 9 4 0 0 -3 14
R 4 3 4 3 R 5 7 7 4 R891 7 U 5 0 6 4 W 9 9 3 14 W 9 4 0 0 - 4 5
R 4 3 5 3 R 5 7 8 4 R 8 9 2 7 U 5 0 6 4 W 9 9 5 14 W 9 4 0 0 -5 5
R 4 4 0 2 R 5 8 0 4 R 8 9 3 7 U 5 3 2 4 W 9 9 7 1 4 W 9 4 0 0 -6 5
R 441 2 R 5 82 4 R 8 9 4 7 U 5 3 2 4 W 9 9 8 14 W 9 4 0 0 -7 5
R 4 4 2 2 R 5 83 7 R 9 0 5 7 U 5 3 2 4 W 9 9 9 14 W 9 4 0 0 - 8 7
R 4 4 3 2 R 5 86 7 R 9 0 6 7 U 5 3 2 4 W 9Q .40 7 W 9 4 0 0 - 9 7
R 4 4 4 2 R 6 4 5 5 R 9 0 7 7 U 5 3 7 2 W 9 1 9 0 7 W 9 4 4 0 -1 2
R 4 4 6 3 R 6 4 6 5 R 9 0 8 7 U 5 3 7 2 W 9 7 7 8 6 W 9 4 4 0 -2 2
R 4 4 8 2 R 6 4 8 5 R 9 1 0 7 U 5 3 7 2 W 9 7 8 8 6 W 9 4 4 0 - 3 2
R 4 49 2 R 6 4 9 5 R91 2 7 U 5 3 7 2 W 9 8 0 0 7 W 9 4 4 0 - 4 2
R451 14 R 6 7 3 5 R 9 1 3 7 U 5 4 0 2 W 9 0 0 1 - 1 0 2 W 9 7 0 0 - 1 0 4

R 4 5 2 3 R 6 7 6 6 R 9 1 4 7 U 5 4 0 2 W 9 0 0 1 -1 1 3 W 9 7 0 0 -1 6
R 4 5 3 3 R 7 5 6 6 R 9 1 5 7 U 5 5 5 3 W 9 0 0 1 -1 2 14 W 9 7 0 0  2 6
R 4 5 4 3 R 7 5 7 6 R 9 1 6 7 U 5 5 5 3 W 9 0 0 1 - 1 3 5 W 9 7 0 0 - 3 5
R 4 5 5 3 R 7 5 8 6 R91 7 7 U 5 5 5 3 W 9 0 0 1 -1 4 2 W 9 7 0 0 - 4 4
R 4 5 7 3 R 7 5 9 6 R 9 1 9 7 U 5 5 5 3 W 9 0 0 1 -1 5 5 W 9 7 0 0 -5 4

R 4 5 8 3 R 7 6 0 6 R921 7 U 5 6 5 3 W 9 0 0 1 -1 6 5 W 9 7 0 0 - 6 4

R 4 5 9 3 R761 6 R 9 2 2 7 U 5 6 5 3 W 9 0 0 1 -1 7 4 W 9 7 0 0 -7 4

R 4 6 0 3 R 7 6 4 6 R 9 2 5 7 U 5 6 5 3 W 9 0 0 1 -1 8 3 W 9 7 0 0 -8 14

R461 3 R 7 6 6 6 R 9 2 6 7 U 7 5 8 6 W 9 0 0 1 -1 9 3 W 9 7 0 0 - 9 5
R 4 6 2 3 R 7 6 8 6 R 9 2 7 7 U 9 3 0 7 W 9 0 0 1 -1 7 W 9 7 0 5 -1 14

R 4 6 3 3 R 7 7 0 6 R 9 2 8 7 U 9 7 5 7 W 9 0 0 1 - 2 0 3 W 9 7 0 5 -2 6
R 4 6 4 3 R 7 7 3 6 R 9 2 9 7 V R 2 0 0 2 W 9 0 0 1 -2 1 6 W 9 7 0 5 -3 6
R 4 6 5 3 R 7 7 5 6 R 9 3 0 7 V R 6 4 5 5 W 9 0 0 1 -2 2 3 W 9 7 0 5 - 4 14
R 4 6 9 3 R 7 7 6 6 R 9 3 4 7 V R 7 1 2 5 W 9 0 0 1 -2 3 3 W 9 7 0 5 -5 6

R 4 7 0 3 R 7 7 7 6 R 9 3 5 7 V R 7 6 4 6 W 9 0 0 1 -2 4 4 W 9 7 0 5 - 6 14
R471 3 R 7 7 8 6 R 9 3 7 7 V R 7 8 2 6 W 9 0 0 1 -2 5 4 W 9 7 0 5 -7 14

R 4 7 3 3 R 7 7 9 6 R 9 3 8 7 V R 8 2 8 7 W 9 0 0 1  -2 6 5 W 9 7 0 5 - 8 14

R 4 7 4 3 R 7 8 0 6 R 9 3 9 7 V R 9 2 5 7 W 9 0 0 1 -2 7 5 W 9 8 7 0 - 1 0 7

R 4 7 8 3 R 7 8 2 6 R 9 4 0 7 V R 9 3 5 7 W 9 0 0 1 -2 8 5 W 9 8 7 0 - 1 2 7

R 4 7 9 3 R 7 8 3 6 R 941 7 V R 9 4 3 7 W 9 0 0 1 -2 9 4 W 9 8 7 0 - 1 4 7

R 4 8 3 3 R 7 8 5 6 R 9 4 2 7 W 2 8 2 2 W 9 0 0 1 -2 2 W 9 8 7 0 -1 7
R 4 8 6 3 R 7 8 6 6 R 9 4 3 7 W 2 8 3 2 W 9 0 0 1 - 3 0 4 W 9 8 7 0 -2 7
R 4 8 7 3 R 7 8 7 6 R 9 4 4 7 W 3 1 0 3 W 9 0 0 1 -3 1 3 W 9 8 7 0 -3 7
R 4 9 2 3 R 7 8 8 6 R 9 4 5 7 W 3 3 5 3 W 9 0 0 1 -3 2 3 W 9 8 7 0 -4 7
R 4 9 4 14 R 7 8 9 6 R 9 4 6 7 W 3 5 0 3 W 9 0 0 1 -3 3 3 W 9 8 7 0 -5 7

R 4 9 9 14 R 7 9 2 6 R 9 4 7 7 W 3 5 1 3 W 9 0 0 1 - 3 4 3 W 9 8 7 0 -7 7

R 5 0 0 4 R 7 9 3 6 R 9 4 9 7 W 4 0 8 14 W 9 0 0 1  -3 5 3 W 9 8 7 0 -8 7
R501 4 R 7 9 6 14 R 9 6 4 14 W 4 1 0 3 W 9 0 0 1 -3 6 3 W 9 9 9 M 14
R 5 0 2 4 R 7 9 7 14 R 9 6 5 7 W 4 1 9 3 W 9 0 0 1 -3 7 3 W 9 9 9 1 -2 14
R 5 0 3 4 R 7 9 9 14 R 9 6 6 14 W 4 2 8 3 W 9 0 0 1 -3 8 3 W 9 9 9 1 -3 14
R 5 0 4 4 R 8 0 0 7 R 9 7 6 7 W 4 2 9 3 W 9 0 0 1 -3 9 3
R 5 0 5 4 R 8 0 4 7 R 9 7 8 7 W 4 9 4 14 W 9 0 0 1 -3 2
R 5 0 7 4
R 5 0 9 4
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2236 CONTROL SETTINGS
DC Voltages

AC-GND-DC ( b o t h )  GND
V O L T S /D IV  ( b o t h )  0 .1 V

AC Waveforms
VER TIC AL MODE BOTH , CHOP
A TRIGGER Mode P -P  AUTO

0.4ps

♦  0.8p8-»

H
Ht IN A OR B
LO IN ALT

L

A SVP B SWP — ►
-3V SQ WAVE REFERENCED TO 

-3V + OR - DEPENDING ON 
SETTING OF SEP POT

AMPLITUDE ALSO DEPENDS 
ON SETTING OF SEP POT

(4206-93) 4204-49



VERTICAL PREAMP & OUTPUT AMPL < 2

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l 14 2 D 3C Q 2 0 6 4 J 1C R 1 8 5 7F 2 D R 2 8 9 2N 2E

C l 15 3 D 3C Q 2 0 7 6 J I D R 1 8 6 7F 2 D R 2 9 2 IN 2E

C l 1 6 2E 3C Q 2 3 0 7 N 2E R 1 8 8 5F 2 D R 2 9 3 IN 2E

C l 2 5 3E 3C Q 2 3 1 3 N IE R 1 8 9 6F 2E R 4 4 0 7H 6C

C l 2 6 3F 3C Q 2 5 4 7P I F R 1 9 2 8 H 2 D R441 7G 6C

C l 3 0 3F 2C Q 2 5 5 3P IF R 1 9 3 9 H 2 D R 4 4 2 6G 6D

C l 3 3 5F 2 G Q 2 5 6 8P 2F R 1 9 4 8 H 2 D R 4 4 3 6G 6D

C l 6 4 8D 3 D Q 2 5 7 2 P IF R 1 9 5 9H 2 D R 4 4 4 6G 6D

C 1 6 5 9D 3D Q 2 8 3 3 M 2E R 2 0 0 5G 2 D R 4 4 8 5H 2D

C l 7 5 9E 3D Q 2 8 4 2N ' 2E R 2 0 2 5H 2C R 4 4 9 5 H 2C

C l 7 6 9F 3D Q 2 8 5 2P 2E R 2 0 3 5H 2C R 5 3 8 5E 5 A

C l 8 0 9F 2D Q 4 4 0 6G 6D R 2 0 4 5H 2 D R 5 3 9 6C 5 A

C 1 9 8 5F 3C Q 4 4 1 6G 6D R 2 0 6 4H 2C R 5 4 0 5E 2H

C 1 9 9 - 5G 3 D R 2 0 7 6 J 2 D R541 5E 2H

C 2 0 4 ‘ 5J I D R 1 0 0 2 A 3C R 2 1 0 5 J 1C R 5 4 4 5C 1J

C 2 1 0 5 J ID R101 3 A 3C R 2 1 2 5 J 1C R 5 4 5 5C 1J

C21 5 5 J 1C R 1 0 2 2B 2 D R 2 1 3 5 J I D R 5 4 7 4 D 2 J

C 2 2 5 8 J 2C R 1 0 3 3B 2C R 2 1 5 5 J 1C R 5 4 8 4 D 2 J

C 2 2 6 4 K 1C R 1 0 4 2B 2C R 2 1 6 4 J 1C R 5 4 9 4E 2 J
C 2 2 8 4 L I D R 1 0 5 3B 2C R 2 1 7 6 J I D

C 2 2 9 3L ID R 1 0 6 2B 2C R 2 1 8 4 J 1C R T 2 3 6 5N 2E

C 2 3 7 4 N IE R 1 0 8 2B 2C R 2 1 9 6 J I D

C 2 3 9 5 M 2D R 1 0 9 3B 3C R 2 2 2 5K 1C T P 5 3 7 4 D 1J
C 2 4 0 5 M IE R 1 1 4 2 D 3C R 2 2 3 5 K ID

C 2 41 6 M I D R 1 1 5 3 D 3C R 2 2 5 7 J 1C U 1 3 0 I F 2C

C 2 4 2 5 M 2 D R 1 1 6 3E 3C R 2 2 6 4 L 1C U 1 8 0 9F 2D

C 2 5 0 7N 2E R 1 2 0 2E 3C R 2 2 7 4 M I D U 2 2 5 7 J 1C

C 251 3N IE R121 3E 3C R 2 3 0 7 M 2E U 5 3 7 A 5D 1 J

C 2 5 5 3.N IE R 1 22 3E 3C R231 3 M IE U 5 3 7 B 4E 1 J

C 2 6 2 5P 2G R 1 2 5 2E 3C R 2 3 3 5N IE U 5 3 7 C 5D 1 J

C 281 2 M I F R 1 2 6 2E 3C R 2 3 4 6 M 2E U 5 3 7 D 5C 1 J

C 2 8 2 3L 6F R 1 3 0 2F 3C R 2 3 5 4 M IE U 5 4 0 A 5E 2H
C 2 9 2 IN 2E R131 3F 3C R 2 3 6 5N IE U 5 4 0 B 5C 2H
C 5 3 7 9 M 1J R 1 3 2 5F 1G R 2 3 9 5 M 2E
C 5 3 8 5D 3G R 1 3 3 5F 2C R 2 4 0 5 M IE V R 2 0 0 5G 2 D

C 5 3 9 6 D 3G R 1 3 5 4F 2C R 241 5 M I D
C 5 4 0 9 M 2H R 1 3 6 4F 2C R 2 4 2 5 M 2D W 2 8 2 3L 4E

C 5 4 5 5C 1J R 1 3 8 5F 2C R 2 4 4 5L 2D W 2 8 3 3 M 3E
C 5 4 7 4 D 2 J R 1 3 9 5G 2C R 2 4 5 6L 2D W 5 3 5 5 D 7F

R 1 4 2 2H 2C R 2 5 0 7N 2E W 5 3 7 5 D 3H

C R 1 3 3 5F 2C R 1 4 3 4 H 2C R251 3N IE W 5 3 8 5E 2 J
C R 1 8 3 5F 2E R 1 4 4 2H 2C R 2 5 4 7 N IE W 9 0 0 1 -1 0 4K 5 A

C R 2 0 0 5G 2C R 1 4 5 3H 2C R 2 5 5 3N IE W 9 0 0 1  14 5B 5 A
C R 201 6 H 2D R 1 5 0 8B 3E R 2 5 6 8 P 2F W 9 0 0 1 -2 2D 4 A

C R 2 0 2 5H 2C R 151 9B 3 D R 2 5 7 2P I F W 9 0 0 1  -3 3 D 4 A

C R 2 0 3 6H 2D R 1 5 2 8B 2E R 2 5 8 7P 2F W 9 0 0 1  -4 2 L 4 A
C R 2 2 6 4 L I D R 1 5 3 9 B 2D R 2 5 9 3 P I F W 9 0 0 1 -6 7 B 5 A
C R 2 2 7 4 L I D R 1 5 4 8 B 2D R261 5 P IF W 9 0 0 1 -7 8 D 5 A
C R 2 2 8 4 L ID R 1 5 5 9B 2 D R 2 6 2 5 P 1G W 9 0 0 1 -8 9 D 5 A
C R 2 2 9 4 L 1 D R 1 5 6 9 B 2D R 2 6 6 7P 1 G W 9 0 0 1 -9 6 B 5 A

R 1 5 8 9B 2D R 2 6 7 3P 1 G W 9 1 0 3 -1 2 A 3C
L 1 4 2 1G 2C R 1 5 9 9B 3D R 2 6 8 6P 2G W 9 1 0 3 -2 3 A 3C
L I  4 3 3G 2C R 1 6 4 8D 3D R 2 6 9 4P 1G W 9 1 0 3 -3 2 A 3C

L I  9 2 8 G 2 D R 1 6 5 9D 3D R 2 7 0 6P 2G W 9 1 0 3 -4 3 A 3C
L 1 9 3 9G 2D R 1 6 6 9E 3 D R271 5P 1G W 9 1 0 8 -1 8 A 3D

R 1 7 0 9E 3D R 2 7 9 3 M 2E W 9 1 0 8 - 2 9 A 3D
Q 1 0 2 2B 2C R 171 9 D 3 D R 281 2 L IE W 9 1 0 8 -3 8 A 3 D

Q 1 0 3 3B 3C R 1 7 2 9E 3D R 2 8 2 2 M IE W 9 1 0 8 -4 9 A 3D
Q 1 1 4 2E 3C R 1 7 5 9E 3 D R 2 8 3 3 M 2E W 9 4 4 0 - 1 5G 6D

Q 1 1 5 3E 3C R 1 7 6 8F 3 D R 2 8 4 2N 2E W 9 4 4 0 -2 5G 6D
Q 1 5 2 8 B 2D R 1 8 0 8F 3D R 2 8 5 2P 2E W 9 4 4 0 -3 5G 6D

Q 1 5 3 9B 3D R181 9F 3D R 2 8 6 2N 2E W 9 4 4 0 -4 5G 6 D
Q 1 6 4 8E 3D R 1 8 2 6F 2G R 2 8 7 . 2P 2E

Q 1 6 5 9E 3 D R 1 8 3 6F 2E R 2 8 8 2N IE
Q 2 0 2 5H 2C
Q 2 0 3 6 J 2 D

P a rtia l A1 a lso sh ow n  on d iag ram s 3. 4. 5. 6. 7  a n d  14.



VERTICAL PREAMP & OUTPUT AMPLIFIER < 2 (c o n t)

ASSEMBLY A3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 6 3 4 * 4B I D R 1 6 2 9 D 1C W 5 3 4 5 B 3B W 9 0 0 0 - 7 8 D 4B

C R 5 3 4 4 A 2B R201 7 A 2 B W 9 0 0 0 - 1 0 4 K 4 B  • W 9 0 0 0 - 8 9 D 4B

C R 5 3 7 4B 2B R 2 8 0 2 L 1C W 9 0 0 0 - 1 4 5B 4B W 9 0 0 0 - 9 6 B 4B

C R 5 3 8 6B 2B S 2 0 0 6 A 2B W 9 0 0 0 -2 2D 4 A

R111 2D IB S 2 2 6 3 K 2C W 9 0 0 0 -3 3D 4 A

R 11 2 3D I B S 5 4 5 4 A 2 C W 9 0 0 0 - 4 2 L 4 A

R161 9 D 1C S 5 5 0 5 A 2B W 9 0 0 0 - 6 7B 4B

P a rtia l A 3  a lso s h o w n  on  d iag ram s 1. 3, 4, 5, 6. 7 a nd  14.

CHASSIS MOUNTED PARTS

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 9 2 7 2 8S C H A S S IS D L 9 2 1 0 5 K C H A S S IS R 9 2 7 3 2S C H A S S IS W 9 2 7 3 2 S C H A S S IS

C 9 2 7 3 2S C H A S S IS

R 9 2 7 2 8S C H A S S IS W 9 2 7 2 8S C H A S S IS

*S e e  P a rts  L is t fo r 
s e r ia l n u m b e r ranges.
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2236 Service A 3— FRONT PANEL BOARD

A I B I C I D I E I F

1

2

3

4
F ig u re  9-13. A 3 — F ro n t P ane l b o a rd .

tThese components are located on 
the reverse side of the board.

4204-74A

C IR C U IT
N U M B E R

S C H E M
N U M B E R

CIRCU IT
N U M B E R

S C H E M

N U M B E R
C IR C U IT

N U M B E R

S C H E M
N U M B E R

C 3 7 5 3 R 6 0 2 5 W 9 0 0 0 - 12 14
C 3 7 6 3 R 7 2 6 6 W 9 0 0 0 - 13 5
C 3 7 7 3 R 9 8 2 7 W 9 0 0 0 - 14 2
C 3 7 9 3 R 9 8 3 7 W 9 0 0 0  15 5

C 3 8 0 3 R 9 8 5 6 W 9 0 0 0 - 1 6 5

C 6 3 4 2 R 9 8 6 6 W 9 0 0 0 - 1 7 4

C 9 8 7 6 R 9 8 7 6 W 9 0 0 0 - 18 3

C R 5 3 4 2 R 9 8 8 6 W 9 0 0 0 - 19 3

C R 5 3 7 2 R 9 8 9 6 W 9 0 0 0 -1 7

C R 5 3 8 2 R 9 9 0 6 W 9 0 0 0 - 2 0 3

C R 5 3 9 3 S 9 0 1 W 9 0 0 0 -2 1 6

C R 6 4 8 3 S 2 0 0 2 W 9 0 0 0 -2 2 3

C R 9 8 8 6 S 2 2 6 2 W 9 0 0 0 - 2 3 3

C R 9 8 9 6 S 3 8 0 3 W 9 0 0 0 -2 4 4

D S 5 1 8 4 S 3 9 0 7 W 9 0 0 0 -2 5 4

J 2 1 0 2 1 S 3 9 2 3 W 9 0 0 0 -2 6 5

J 9 2 0 0 -1 1 S 4 0 1 4 W 9 0 0 0 -2 7 5

J 9 2 0 0 - 2 1 S 40 1 4 W 9 0 0 0 -2 8 5

J 9 2 5 0 -1 6 S 4 0 1 4 W 9 0 0 0 -2 9 4

J 9 2 5 0 - 2 3 S 4 6 0 3 W 9 0 0 0 -2 2

J 9 2 5 0 - 3 3 S 5 4 5 2 W 9 0 0 0 - 3 0 4

J 9 2 5 0 - 4 4 S 5 5 0 2 W 9 0 0 0 -3 1 3

P 9 0 0 6 - 1 7 S 5 5 5 3 W 9 0 0 0 -3 2 3

P 9 0 0 6 -2 7 S 6 0 2 5 W 9 0 0 0 - 3 3 3

R 8 9 1 S 6 4 8 5 W 9 0 0 0 -3 4 3

R 9 2 1 U 9 8 5 6 W 9 0 0 0 - 3 5 3

R 111 2 W 8 9 1 4 W 9 0 0 0 -3 6 3

R 1 1 2 2 W 5 1 5 4 W 9 0 0 0 - 3 7 3

R 161 2 W 5 3 4 2 W 9 0 0 0 -3 8 3

R 1 6 2 2 W 5 3 9 3 W 9 0 0 0 -3 9 3

R201 2 W 6 3 0 3 W 9 0 0 0 -3 2

R 2 8 0 2 W 9 1 0 0 1 W 9 0 0 0 - 4 2

R 3 7 7 3 W 9 5 2 0 4 W 9 0 0 0 - 5 14

R 3 7 8 3 W 9 5 2 1 4 W 9 0 0 0 - 6 2

R 3 7 9 3 W 9 9 0 0 6 W 9 0 0 0 -7 2

R 3 8 0 3 W 9 0 0 0 - 1 0 2 W 9 0 0 0 - 8 2

R401 4 W 9 0 0 0 -1 1 3 W 9 0 0 0 -9 2

R 4 3 8 3

R 5 1 9 4

R 5 2 0 4
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F ig u re  9-14. C irc u it  v ie w  o f  A 3 — F ro n t P ane l b o a rd .
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TRIGGERING < 3

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 3 1 2 2H 4C R 3 0 3 3G 3C R 3 9 0 4 D 8B R 5 6 4 4F 2H

C 3 3 7 5H 4 D R 3 0 4 2G 3C R 3 9 2 7 D 7 A R 5 6 5 4F 3H

C 3 6 3 1M 4 C R 3 0 5 3G 3C R 3 9 3 7E 7B

C 3 6 9 7F 5C R 3 0 6 1 G 3C R 3 9 5 6F 5 D T P 3 9 7 6E 5D

C 381 5C 8A R 3 0 7 3 G 3C R 3 9 9 6E 5C T P 4 6 0 7 J 6C

C 3 8 9 5D 8 A R 3 0 9 2G 4 C R 4 0 2 5 N 7C

C 3 9 0 4E 8 A R 3 1 0 2G 4 C R 4 0 5 5P 7C U 3 1 0 1G 4C

C 3 9 2 7 D 7 A R311 2G 4 C R 4 0 7 5P 7C U 3 3 5 4 H 4D

C 3 9 7 6F 4 D R 3 1 2 2 H 4 C R 4 0 8 5N 7B U 3 5 0 A 1 L 5C

C 4 0 5 5P 7C R 3 1 4 3 J 4C R 4 1 1 8H 7 A U 3 5 0 B 3 M 5C

C 4 0 8 5P 7C R 3 1 5 1 J 3 D R 4 1 2 9H 6B U 3 5 0 C 3L 5C

C 4 1 4 8 J 6B R 3 1 7 IF 3C R 4 1 3 9 H 7B U 3 5 0 D 3K 5C

C41 5 9 J 6B R 3 1 8 1G 3C R 4 1 4 8H 7 A U 3 5 0 E IK 5C

C 4 1 8 8E 5C R 3 1 9 2H 4C R 4 1 5 9 J 7B U 4 2 6 A 8K 6B

C 4 1 9 7F 5C R 321 3 J 4C R 4 1 6 8 H 6B U 4 2 6 B 9K 6B

C 4 2 0 7 J 6B R 3 2 2 ■3J 4C R 4 1 7 9 J 6B U 4 6 0 A 7L 6C

C 421 9K 6B R 3 2 4 3H 4C R 4 1 9 8F 5C U 4 6 0 B 7L 6C

C 4 5 3 7 M 6C R 3 2 6 5G 3 D R 4 2 0 7G 6C U 4 6 0 C 7 L 6C

C 4 5 4 * 8 M 6 A R 3 2 7 4G 3D R421 9 J 6B U 4 6 0 D 7K 6C

C 4 5 9 7N 6C R 3 2 8 5G 3 D R 4 2 2 8 J 6B U 4 6 0 E 7K 6C

C 4 7 3 4 P 7B R 3 2 9 4 G 3D R 4 2 3 9 J 6 B U 4 6 0 F 7K 6C

C 4 7 9 6 M 6C R 3 3 0 5G 3D R 4 2 4 7 J 6B U 4 8 0 A 6P 7C

C 4 8 0 IP 7C R331 4G 3 D R 4 2 6 8 J 6B U 4 8 0 B 5S 7C

C 5 5 3 3P 3E R 3 3 2 5G 3 D R 4 2 7 9 J 6B U 4 8 0 C 5L 7C

C 561 4 D 3G R 3 3 5 5H 4 D R 4 2 8 8 K 6B U 4 8 0 D 5 M 7C

C 5 6 5 4F 6E R 3 3 6 5H 4 D R 4 2 9 9 K 7B U 5 5 5 A 2D 4E

C R 3 7 2 7.G 5C R 3 3 7 5 H 4 D R 4 3 2 9K 6B U 5 5 5 B IE 4E

C R 381 5C 8 A R 3 3 9 5 J 4 D R 4 3 3 9 K 7B U 5 5 5 C 3E 4E

C R 3 9 3 7F 6C R 3 4 0 4 J 3 D R 4 3 4 9 K 7B U 5 5 5 D 3E 4E

C R 3 9 9 7F 5C R 3 4 2 3F 3 D R 4 3 5 9 K 7B U 5 6 5 B 3F 2 H

C R 4 1 4 8 J 6B R 3 4 3 3G 4D R 4 4 6 7 M 6C U 5 6 5 C 2F 2 H

C R 4 1 5 9 J 6 B R 3 4 4 5 J 4 D R 4 5 2 8 K 6C U 5 6 5 D 4F 2H

C R 5 5 6 2 D 4E R 3 4 6 6 J 4 D R 4 5 3 7 L 6 C
R 3 4 7 6 J 4 D R 4 5 4 * 8 M 6A W 3 1 0 1J 4 D

P 2 5 0 0 -1 6P 7B R 3 4 9 6H 4 D R 4 5 5 8L 6C W 3 3 5 4 J 3D

P 2 5 0 0 -2 6P 7B R 3 5 0 I K 5C R 4 5 7 6K 6C W 3 5 0 IK 4 D

R351 3 K 5C R 4 5 8 7 L 6C W 3 5 1 3 K 4 D

Q 3 0 2 2G 3C R 3 5 2 2K 5C R 4 5 9 7N 6C W 4 1 0 7G 6C

Q 3 0 3 3G 3C R 3 5 3 2K 5C R 4 6 0 4 K 7C W 4 1  9 8E 5 A

Q 3 2 7 4G 3D R 3 5 4 * 2 L 5D R461 IP 6C W 4 2 8 8K 6 A

Q 3 2 8 5G 3D R 3 5 6 1 L 5C R 4 6 2 IP 6C W 4 2 9 9K 6 A

Q 3 8 2 A 5D 8 A R 3 5 7 3 L 5C R 4 6 3 4 L 6C W 5 5 5 2D 4E

Q 3 8 2 B 5 D 8 A R 3 5 8 2 K 5C R 4 6 4 5L 7C W 5 5 8 2D 4E

Q 3 8 4 5E 8 A R 3 5 9 2 L 5C R 4 6 5 5 M 7C W 5 6 0 3D 4E

Q 3 9 7 6F 5 D R 3 6 0 3 L 5D R 4 6 9 5 M 7C W 9 0 0 1 - 1 1 4C 5 A

Q 4 0 2 5N 7C R361 3 K 5C R 4 7 0 5L 6C W 9 0 0 1  18 2C 6 A

Q 4 0 3 5N 7C R 3 6 3 1 L 5C R 4 7 1 5L 7B W 9 0 0 1  19 8N 6 A

Q 41 3 9 J 7B R 3 6 5 2 M 5C R 4 7 3 6P 7B W 9 0 0 1 - 2 0 8 M 6 A

Q 4 1 9 8F 5C R 3 6 6 3 L 5C R 4 7 4 6N 7C W 9 0 0 1 -2 2 8L 6 A

Q 4 2 0 7 J 6C R 3 6 7 4 M 5C R 4 7 8 5N 7C W 9 0 0 1 -2 3 9 L 6 A

Q 42 1 9 J 6C R 3 6 9 7F 5C R 4 7 9 6 M 7C W 9 0 0 1 -3 1 6C 8 A

Q 4 2 2 7 J 6B R 3 7 2 7G 5C R 4 8 3 6 M 7C W 9 0 0 1  32 2C 8 A

Q 4 2 3 9K 6 B R 3 7 4 7G 5C R 4 8 6 5S 7C W 9 0 0 1 -3 3 2C 8 A

Q 4 2 8 8 K 6B R 381 5C 8 A R 4 8 7 6 P 7C W 9 0 0 1 - 3 4 3 C 8 A

Q 4 2 9 9 K 6B R 3 8 2 5 D 8 A R 4 9 2 6 S 7C W 9 0 0 1 -3 5 7 C 8 A

Q 4 6 0 4 K 7C R 3 8 4 5D 8 A R 5 5 5 1C 5B W 9 0 0 1 -3 6 6C 8 A

Q 4 6 3 4 L 7C R 3 8 5 5E 8 A R 5 5 6 I D 3E W 9 0 0 1  -3 7 7C 8 A

R 3 8 6 6D 8 A R 5 5 8 2C 6 A W 9 0 0 1  3 8 6 C 8 A

R301 2G 3C R 3 8 7 5D 8B R 5 6 0 3C 6B W 9 0 0 1 -3 9 4 C 8 A

R 3 0 2 2G 3C R 3 8 8 5 D 8B R 561 4 D 5 A

R 3 8 9 6 D 8B R 5 6 2 2E 2 H

P a rtia l A 1 also sh ow n  on d iag ram s 2. 4, 5. 6. 7 a nd  14



TRIGGERING < 3 (cont)

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 3 7 5 - 6B 4F J 9 2 5 0 - 3 3B 3E S 4 6 0 8 N 2E W 9 0 0 0 -2 3 9 M 4 C

C 3 7 6 5B 3F S 5 5 5 2B 3E W 9 0 0 0 -3 1 6C 4E

C 3 7 7 5B 3F R 3 7 7 5B 3F W 9 0 0 0 -3 2 2C 4E

C 3 7 9 6B 2F R 3 7 8 6B 2E W 5 3 9 IB 3B W 9 0 0 0 -3 3 2C 4E

C 3 8 0 5B 3F R 3 7 9 6B 2E W 6 3 0 2B 3B W 9 0 0 0 -3 4 3C 4E

R 3 8 0 5B 4F W 9 0 0 0 - 1 1 4C 4B W 9 0 0 0 -3 5 7C 4E

C R 5 3 9 IB 2B R 4 3 8 8 M 2F W 9 0 0 0 - 1 8 2C 4C W 9 0 0 0 -3 6 6C 4E

C R 6 4 8 IB 3 D W 9 0 0 0 - 19 8N 4C W 9 0 0 0 -3 7 7 C 4E

S 3 8 0 4B 3F W 9 0 0 0 -2 0 8 M 4C W 9 0 0 0 -3 8 6 C 4E

J 9 2 5 0 - 2 2B 3 D S 3 9 2 6B 3E W 9 0 0 0 -2 2 8 M 4 C W 9 0 0 0  3 9 4 C 4F

P artia l A 3  a lso sh ow n  on d iagram s J, 2 4, 5. 6. 7 and  14.

A S S E M B L Y  A 4

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

P 9 2 5 0 -2 2 A 3E P 9 2 5 0 -3 3 A 2E

P a rtia l A 4  a lso sh ow n  on d iag ram s 4, 5  a nd  6.

C H A S S IS  M O U N T E D  P A R T S

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

J 9 3 7 6 5 A C H A S S IS R 9 3 7 6 5 A C H A S S IS

*S e e  P a rts  L is t fo r 
s e r ia l n u m ber ra nges .
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B E A4—TIMING BOARD2236 Service

A I 1 C I

1

2

3

4

HBZ32K f  )  O  
R716~h» V  ^

R727
! 4204-55A

F ig u re  9-15. A 4 — T im in g  b o a rd .

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT

N U M B E R

S C H E M
N U M B E R

C 7 01 4 P 9 7 0 0 -7 4 R 7 21 4

C 7 01 4 P 9 7 0 0 -8 5 R 7 2 2 4

C 7 01 5 P 9 7 0 0 -9 5 R 7 2 4 6

C 7 01 5 P 9 7 0 5 -1 6 R 7 2 7 6

C 7 0 2 4 P 9 7 0 5 -2 6 R 7 2 8 6

C 7 0 3 4 P 9 7 0 5 -3 6 R 7 3 0 6

C 7 0 5 4 P 9 7 0 5 -4 6 R 731 6

C 7 0 6 4 P 9 7 0 5 -5 6 R 7 3 2 6

C 7 0 7 6 P 9 7 0 5 -6 6 R 7 3 3 6

C 7 0 8 4 P 9 7 0 5 -7 6 R 7 3 7 6

C 7 1 0 5 P 9 7 0 5 -8 6 R 7 3 8 6

C 7 1 2 5 Q 7 0 1 4 R 7 4 0 6

C 7 1 3 5 Q 7 0 4 4 R 741 6

C 7 1 4 5 Q 7 0 4 4 R 7 4 2 6

C 7 1 5 4 Q 7 0 6 4 R 7 4 3 6

C 7 2 0 4 Q 7 0 9 5 R 7 4 5 6

C 7 2 2 4 Q 7 1 0 5 R 7 4 7 6

C 7 2 4 6 Q 7 1 0 5 R 7 48 6

C 7 2 8 6 Q 7 1 2 5 R 7 4 9 6

C 7 4 9 6 Q 7 3 2 6 R 7 5 0 6

C 7 5 0 6 Q 7 3 7 6 R 751 6

C 751 6 Q 7 4 2 6 R 7 5 2 6

C 7 5 2 6 R701 4 R 7 5 3 6

C 7 5 5 6 R 7 0 2 4 R 7 5 4 6

C R 7 3 2 6 R 7 0 3 4 R 7 5 5 6

C R 7 4 2 6 R 7 0 5 4 R T 7 1 5 4

P 9 2 5 0 -1 6 R 7 0 7 4 S 70 1 4

P 9 2 5 0 -2 3 R 7 0 9 5 S 701 4

P 9 2 5 0 -3 3 R 7 1 0 5 S 70 1 5

P 9 2 5 0 -4 4 R 7 1 1 5 S 72 1 6

P 9 7 0 0 -1 0 4 R 7 1 3 5 U 7 1 5 4

P 9 7 0 0 -1 6 R 7 1 5 4 U 7 5 0 6

P 9 7 0 0 -2 6 R 7 1 6 4 U 7 6 0 6

P 9 7 0 0 -3 5 R 7 1 7 4 V R 7 2 0 4

P 9 7 0 0 -4 4 R 7 1 8 4 V R 7 4 6 6

P 9 7 0 0 -5 4 R 7 1 9 4 V R 7 4 9 6

P 9 7 0 0 -6 4 W 7 0 9 5



2236 CONTROL SETTINGS
DC Voltages

A IN T E N S IT Y  M id r a n g e
HORIZO NTAL MODE A
A S E C /D IV  0 .1  ms
A TRIG GER M ode P -P  AUTO

AC Waveforms
V E R T IC A L  MODE 
CH 1 V O L T S /D IV  
CH 1 A C -G N D -D C  
H O R IZO N TA L MODE 
A TR IG G ER  LE V E L 
A TR IG G ER  M ode 
A SOURCE 
AAB I NT

CH 1 IN P U T S IG N A L

CH 1 
IV  
DC 
A
M id r a n g e  
P -P  AUTO 
IN T  
CH 1

1 - k H z  s i n e  w a v e ,  4  V P -P

o

o

0
0

0

0

A GATE

j m n j T j m j m n j u

T -

T

A RETRACE

HOLDOFF GATE

I
HOLDOFF

♦ 4 . 4 V

+ 3 . 4 V

« { : i .
5V H I INTEN 
6V LO INTEN

+ 12V

♦ 0 .6 V

SET CH 1 AC-GND-DC TO GND

1 __________
/

END OF AUTO TIME-OUT

H

L

(4206-97) 4204-50



A SWEEP GENERATOR & LOGIC V *

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 5 0 0 9E 8C Q 5 7 8 7 L 7D R 5 7 6 7 K 7 D

C 5 01 9E 8C R 5 0 0 9 D 8 C R 5 7 7 7 L 7 D

C 5 0 2 9 P 7C R 501 9E 7C R 5 7 8 7 L 7 D

C 5 0 3 9 P 6 D R 5 0 2 8E 7C R 5 8 0 7 L 6 D

C 5 0 4 5F 6 D R 5 0 3 9E 8C R 5 8 2 7 L 7 D

C 5 0 5 6E 6D R 5 0 4 5F 6 D

C 5 0 6 9 M 7D R 5 0 5 5E 6D T P 5 0 4 7E 7E

C 5 1 7 7D 6D R 5 0 7 9F 8B

C 5 1 8 6D 6D R 5 0 9 9 F 8C U 5 0 2 8E 8C

C 5 1 9 6E 7E R 5 1 0 9 J 8B U 5 0 4 A 6F 6D

C 5 2 0 6D 7E R 5 1 1 8 J 7 D U 5 0 4 B 7D 6D

C 5 2 5 8 K 7E R 5 1 2 7 J 7D U 5 0 6 A 6H 7 D

C 5 2 7 8 M 7E R 5 1 3 7 J 7D U 5 0 6 B 7H 7 D

C 5 2 9 8 M 8 D R 5 1 4 7 K 7D U 5 3 2 A 8 H 7 D

C 531 9 N 8 D R 5 1 6 8 J 8 D U 5 3 2 B 7F 7 D

R51 7 8 H 8 D U 5 3 2 C 7G 7 D
C R 5 0 3 7E 6 D

R 5 1 8 6 G 7 D U 5 3 2 D 8F 7 D
C R 5 0 8 8 D 7B

R 5 2 3 7 D 6E
C R 5 0 9 9 F 8B

R 5 2 4 8 D 6E W 9 0 0 1 -1 7 9B 6 A
C R 5 1 4 7 J 7 D

R 5 2 5 8K 6E W 9 0 0 1 - 2 4 8B 6 A
C R 5 1 8 7E 6 D

R 5 2 6 7 F 7E W 9 0 0 1 - 2 5 5B 7 A
C R 5 2 9 8 M 8E

R 5 2 7 7 M 7E W 9 0 0 1 -2 9 9K 7 A

P 2 6 0 0 -1 6 M 7D R 5 2 8 7F 8D W 9 0 0 1 - 3 0 9B 7 A

P 2 6 0 0 -2 6 M 7 D R 5 2 9 8 M 8 D W 9 7 0 0 - 1 0 7 M 7E

P 2 8 5 0 -1 5 M 6 D R 5 6 8 8 D 7 D W 9 7 0 0 -4 5D 7E

R 5 6 9 8 D 7C W 9 7 0 0 - 5 5D 7E

Q 5 0 9 9F 8 B R 571 8G 7D W 9 7 0 0 - 6 5D 7E

Q 5 1 1 7 K 7 D R 5 7 2 7G 8D W 9 7 0 0 - 7 8 M 7E

Q 5 2 5 7E 6 D R 5 7 3 8 H 8 D

Q 5 7 6 6K 7D R 5 7 4 7G 7D

P artia l A 1  a lso  sh ow n  on  d iag ram s 2. 3, 5, 6, 7  and 14.

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

D S 5 1 8 9L 2E S 4 0 1 A 5 A 2E W 9 0 0 0 - 17 9B 4 C

S 4 0 1 B 8 A 2E W 9 0 0 0 - 2 4 8B 4 C

J 9 2 5 0 - 4 4B 3E S 4 0 1 C 9 A 2F W 9 0 0 0 -2 5 5B 4 D

W 9 0 0 0 - 2 9 9K 4 D

R401 9 A I E W 5 1 5 9 A IF W 9 0 0 0 - 3 0 9B 4 D

R 5 19 3 B IE W 9 5 2 0 4 B 3E

R 5 2 0 3 B 2E W 9 5 2 1 3B 3E

P a rtia l A 3  a /so s h o w n  on d iagram s 1. 2, 3, 5, 6, 7 an d 14.

A S S E M B L Y  A 4

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 7 0 1 A 1 M 3E P 9 7 0 0 -6 4 D I D R 7 1 6 3 D 4C

C 7 0 1 B 1 M 2E P 9 7 0 0 -7 8 N I D R 7 1 7 2E 4B

C 7 0 2 2N 2E R 7 1 8 2E 4 B

C 7 0 3 2N 2E G 7 0 1 2 N IE R 7 1 9 3F 4 A

C 7 0 5 2P 2E Q 7 0 4 A 2P 2E R721 2F 3 A

C 7 0 6 3P I D Q 7 0 4 B 3P 2 D R 7 22 2F 4 A

C 7 0 8 2P I E Q 7 0 6 2P I D
C 7 1 5 3D 3 B R T 7 1 5 3E 4 B
C 7 2 0 3F 4 A R701 I F 2 D
C 7 2 2 ' 2F 2 B R 7 0 2 1 G 2E S 7 0 1 A 1J 3 D

P 9 2 5 0 -4 4B 2E R 7 0 3 1 M 2E S 7 0 1 B ID 3 D

P 9 7 0 0 - 10 7 N ID R 7 0 5 2P IE
P 9 7 0 0 -4 4 D I D R 7 0 7 I P 1C U 7 1 5 2E 3B

P 9 7 0 0 -5 4 D ID R71 5 3E 4B
V R 7 2 0 2F 4 A

P a rtia l A 4  a / so sh ow n  on d iag ram s 3. 5 a nd  6.

C H A S S I S  M O U N T E D  P A R T S

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

R 9 5 2 1 3 A C H A S S IS





2236 Service
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2 2 3 6  CONTROL SETTINGS

DC Voltages
AC-CND-DC ( b o t h )  GND
A TRIGGER Mode NORM (sw e e p

n o t  r u n n in g

AC Woveforms
V ER TIC AL MODE 
CH 1 V O L T S /D IV  
AC-GND-DC ( b o t h )  
HORIZONTAL MODE 
A S E C /D IV  
B S E C /D IV
B DELAY TIM E  P O S IT IO N  
B TRIGGER LEVEL 
A TRIGGER Mode 
A&B I NT 
A SOURCE

CH 1 INPUT SIG N AL

CH 1
5m V
DC
ALT
5 0 p s
5 p s
5 . 0
CV-RUN AFTER DELAY 
P -P  AUTO 
CH 1 
I NT

5 - d i v  , 1 -K H z  s i n e  w ave

Q

©

O

HI FOR B SWEEP

-----------  L ^

----------- 1 ------- H

--- L ©

L

H

H HI IN A OR B 
LO IN ALT

SET B TRIGGER LEVEL 
TO MIDRANGE

i n n n n n

L
(4 2 0 6 -9 4 ) 4204-51



A 5—ALTERNATE SWEEP BOARD

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C 6 1 0 5 R 6 1 0 5 R 6 7 2 5 W 6 4 3 5

C 6 2 4 5 R 6 1 1 5 R 6 7 4 5 W 6 5 5 5

C 6 2 7 5 R 6 1 4 5 R 6 7 7 5 W 6 6 2 5

C 6 4 3 5 R 6 1 6 5 R 6 7 9 5 W 6 7 0 5

C 6 5 5 5 R 6 1 7 5 R 6 9 0 5 W 671 5

C 6 5 9 5 R 6 1 9 5 R 6 9 3 5 W 6 7 4 5
C 661 5 R 6 2 0 5 R 8 1 6 5 W 6 7 7 5
C 6 6 5 5 R621 5 R 8 1 7 5 W 6 7 8 5
C 6 6 7 5 R 6 2 3 5 U 6 0 5 5 W 6 9 5 5
C671 5 R 6 2 4 5 U 6 0 5 5 W 6 9 6 5
C 6 7 2 5 R 6 2 5 5 U 6 0 5 5 W 6 9 8 5
C 6 9 0 5 R 6 2 6 5 U 6 0 5 5 W 9 4 0 1 - 1 0 5
C 6 9 3 5 R 6 2 7 5 U 6 0 5 5 W 9 4 0 1 - 1 1 5
C 6 9 4 5 R 6 2 9 5 U 6 0 5 5 W 9 4 0 1 - 1 2 5
C R 6 8 0 5 R 6 3 0 5 U 6 2 5 5 W 9 4 0 1 -1 3 5
C R 6 8 5 5 R631 5 U 6 2 5 5 W 9 4 0 1 - 1 4 5
C R 8 1 6 5 R 6 3 2 5 U 6 2 5 5 W 9 4 0 1 -1 5 5

C R 8 1 7 5 R 6 3 3 5 U 6 2 5 5 W 9 4 0 1 -1 6 5

L 6 6 2 5 R 6 3 4 5 U 6 5 5 5 W 9 4 0 1 - 1 7 5

P 2 1 0 0 -1 5 R 6 3 5 5 U 6 6 0 5 W 9 4 0 1 - 1 8 5
P 2 1 0 0 -2 5 R 6 3 7 5 U 6 6 0 5 W 9 4 0 1  19 5
P 2 1 0 0 -3 5 R 6 3 8 5 U 6 6 0 5 W 9 4 0 1 -1 5
P 2 1 0 0 -4 5 R 6 4 0 5 U 6 6 0 5 W 9 4 0 1 - 2 0 5

P2 2 0 0 -1 5 R 6 4 2 5 U 6 6 0 5 W 9 4 0 1 -2 1 5

P 2 2 0 0 -2 5 R 6 4 3 5 U 6 6 0 5 W 9 4 0 1 -2 2 5

P 2 2 0 0 -3 5 R 6 4 4 5 U 6 6 5 5 W 9 4 0 1 -2 3 5

P 2 2 0 0 -4 5 R 651 5 U 6 6 5 5 W 9 4 0 1 -2 4 5

P 2 2 0 0 -5 5 R 6 5 2 5 U 6 6 5 5 W 9 4 0 1 -2 5 5

P 2 2 0 0 -6 5 R 6 5 3 5 U 6 6 5 5 W 9 4 0 1 -2 6 5

Q 6 1 9 5 R 6 5 7 5 U 6 7 0 5 W 9 4 0 1 -2 7 5

Q 6 2 0 5 R 6 6 0 5 U 6 7 0 5 W 9 4 0 1 -2 5

Q 6 3 0 5 R 661 5 U 6 8 0 5 W 9 4 0 1 -3 5

Q 6 3 1 5 R 6 6 2 5 U 6 8 0 5 W 9 4 0 1  -4 5

Q 6 3 7 5 R 6 6 3 5 U 6 8 0 5 W 9 4 0 1 - 5 5

Q 6 4 3 5 R 6 6 4 5 U 6 8 0 5 W 9 4 0 1  -6 5

Q 6 8 0 5 R 6 6 5 5 V R 6 2 4 5 W 9 4 0 1 - 7 5

Q 6 8 5 5 R 6 6 6 5 V R 6 6 0 5 W 9 4 0 1  8 5

R 6 0 4 5 R 6 6 7 5 W 6 3 7 5 W 9 4 0 1 - 9 5

R 6 0 5 5 R 6 7 0 5 W 6 3 8 5

R 6 0 6 5 R 6 71 5

R 6 0 9 5

B TIM IN G  & ALTERNATE B SWEEP

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N l o c a t i o n N U M B E R L O C A T IO N L O C A T IO N

C 6 0 3 9F 5E P 9 6 4 4 -2 5E 8E W 6 3 5 2E 7F W 9 4 0 0  19 2F 7E

C 6 3 5 2F 7F P 9 6 4 4 -3 5E 8E W 6 4 8 IE 8E W 9 4 0 0 - 1 9F 5E
C 6 4 7 3E 6E W 6 4 9 2F 6E W 9 4 0 0 - 2 0 5F 7E

C 6 4 8 IF 6E R 6 4 5 4E 8E W 9 0 0 1  13 2E 5 A W 9 4 0 0  21 IF 7E
C 6 4 9 3F 6E R 6 4 6 5E 8D W 9 0 0 1 -1 5 IE 6 A W 9 4 0 0  22 6F 7E

C 6 7 3 7F 7E R 6 4 8 IF 8D W 9 0 0 1 - 1 6 9F 6 A W 9 4 0 0 -2 9F 5E

R 6 4 9 2E 8D W 9 0 0 1 -2 6 2E 7 A W 9 4 0 0  4 9F 6E

C R 7 1 2 6F 7E R 6 7 3 6F 7E W 9 0 0 1 -2 7 2E 7 A W 9 4 0 0 -5 I S 6E

W 9 0 0 1 -2 8 9F 7 A W 9 4 0 0  6 2F 6E

P 2 3 0 0 -1 2E 8E V R 6 4 5 5E 8 D W 9 4 0 0 - 10 2F 6E W 9 4 0 0  7 2S 6E
P 2 3 0 0 -2 IE 8E V R 7 1 2 6F 7E W 9 4 0 0 - 1 1 2S 6E W 9 7 0 0 -3 6F 7E

P 2 3 0 0 -3 5E 8E W 9 4 0 0 -1  2 2F 6E W 9 7 0 0 -9 6F 7E

P 2 3 0 0  4 5E 8E W 6 0 2 9F 6E W 9 4 0 0 - 13 IF 6E

P 2 3 0 0 -5 5E 8E W 6 0 3 9F 6E W 9 4 0 0 - 14 5F 7E
P 9 6 4 4  1 4E______ 8E W 6 3 4 2E 8E W 9 4 0 0 - 1 7 6F 7E

P artia l A 1 a lso  sh ow n  o n  d iagram s 2. 3. 4. 6. 7 a nd  14.



B TIM IN G  & ALTERNATE B SWEEP < 5 (cont)

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D •C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

R 6 0 2 9E I F S 6 4 8 2B 2 D W 9 0 0 0 - 1 5 IE 4C W 9 0 0 0 -2 7 2 E 4 D
W 9 0 0 0 -1 6 9E 4C W 9 0 0 0 -2 8 9E 4 D

S 6 0 2 8 D IE W 9 0 0 0 -1 C 2E 4B W 9 0 0 0 -2 6 2E 4 D

P a rtia l A 3  a lso sh ow n  on d iag ram s 1, 2, 3, 4, 6. 7  a nd  14.

A S S E M B L Y  A 4

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 7 0 1 C 6C 2C P 9 7 0 0 -3 6E I D Q 7 1 0 B 7D 2C R 7 1 3 6 D 2C

C 7 0 1 D 6 D 2C P 9 7 0 0 -8 7E I D 0 7 1 2 7E 1C

C 7 1 0 7D 2 D P 9 7 0 0 -9 6E I D S 7 0 1 C 3B 3B

C71 2 7D 2C R 7 0 9 6C 2C

C71 3 7D 2C Q 7 0 9 6 D ID R 7 1 0 7D 1C W 7 0 9 6E I D

C 7 1 4 7 D 1C Q 7 1 0 A 7D ID R 7 1 1 6 A 2C

P artia l A 4  a lso sh ow n  on  d iag ram s 3, 4  a nd  6.

A S S E M B L Y  A 5

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 6 1 0 - 9 J 3 A R 6 0 6 9G 3 A R 6 7 2 6 M 2C W 6 3 8 4 H 2E

C 6 2 4 3H 2 A R 6 0 9 9 J 3 A R 6 7 4 2N IB W 6 4 3 6 L 2 D

C 6 2 7 7 J 1A R 6 1 0 9 J 3 A R 6 7 7 I P IB W 6 5 5 3H 3E

C 6 4 3 6K 3E R 6 1 1 9 J 3 A R 6 7 9 5 S 2D W 6 6 2 I K IE

C 6 5 5 6 J 3C R 6 1 4 9 H 3B R 6 9 0 4 G 3B W 6 7 0 7J 3 C
C 6 5 9 4 K 3 D R 6 1 6 8 G 2 B R 6 9 3 3G 3E W 6 7 1 * 1 M 1 C

C 6 6 1 * 2 L 2 E R 6 1 7 8 G 3 B R 8 1 6 4 P 2 C W 6 7 4 6 N 1C
C 6 6 5 5 J 3 C R 6 1 9 7H 2B R 8 1 7 4P 3C W 6 7 7 2  P 3B
C 6 6 7 5L I B R 6 2 0 7 J 2 B W 6 7 8 2 J 2E
C 671 2 M 2B R621 7 J 2 A U 6 0 5 A 8 J 3 A W 6 9 5 7P 1C
C 6 7 2 7 M 3C R 6 2 3 8 J 2 A U 6 0 5 B 9 J 3 A W 6 9 6 7N I D
C 6 9 0 4H 3B R 6 2 4 3G 1A U 6 0 5 C 8G 3 A W 6 9 8 7N I B
C 6 9 3 4G IE R 6 2 5 8 J 2 A U 6 0 5 D 8H 3 A W 9 4 0 1 - 1 0 2 G 4 B
C 6 9 4 4H IB R 6 2 6 7 K 1A U 6 0 5 E 9H 3 A W 9 4 0 M 1 2S 4 B

R 6 2 7 8 J 1A U 6 0 5 F 8H 3 A W 9 4 0 1 -1 2 2G 4 C
C R 6 8 0 5P 2C R 6 29 * 9N 2 A U 6 2 5 A 8K 2 A W 9 4 0 1 -1 3 1 G 4 C
C R 6 8 5 4 P 2C R 6 3 0 7 L 1A U 6 2 5 B 8K 2 A W 9 4 0 1 -1 4 5 G 4 C
C R 8 1 6 4P 2C R 631 8L I B U 6 2 5 C 8 J 2 A W 9 4 0 1 -1 5 4 G 4 C
C R 8 1 7 5P 3C R 6 3 2 5 M 2 B U 6 2 5 D ' 9N 2 A W 9 4 0 1 -1 6 4 G 4 C
L 6 6 2 * I K 2 E R 6 3 3 7 M 3B U 6 5 5 5J 3C W 9 4 0 1 -1 7 6 G 4C
P 2 1 0 0 -1 7 S IB R 6 3 4 7L IB U 6 6 0 A 9 M 2 D W 9 4 0 1 -1 8 4 G 4C
P 2 1 0 0 -2 7 S I B R 6 3 5 7N IB U 6 6 0 B 5 M 2 D W 9 4 0 1 -1 9 2G 4 D
P 2 1 0 0 -3 6 S I B R 6 3 7 9K 3 B U 6 6 0 C 4N 2 D W 9 4 0 1 -1 9G 4 A
P 2 1 0 0 -4 6 S IB R 6 3 8 9 L 2 D U 6 6 0 D 9L 2 D W 9 4 0 1 -2 0 5G 4 D

P 2 2 0 0 -1 9 S 2 D R 6 4 0 9 L 2 D U 6 6 0 E 2L 2 D W 9 4 0 1 -2 1 1G 4 D

P 2 2 0 0 -2 9 S 2 D R 6 4 2 6 K 3 D U 6 6 0 F 5L 2 D W 9 4 0 1 -2 2 6G 4 D
P 2 2 0 0 -3 5S 2 D R 6 4 3 6K 3E U 6 6 5 A 5L 2C W 9 4 0 1 -2 3 4 G 4 D
P 2 2 0 0 -4 9S 2D R 6 4 4 6 L 3E U 6 6 5 B 3P 2C W 9 4 0 1 -2 4 4G 4 D
P 2 2 0 0 -5 4 M 2 D R 651 5H 3 D U 6 6 5 C 2P 2C W 9 4 0 1 -2 5 4 G 4 D
P 2 2 0 0 -6 2 M 2 D R 6 5 2 5H 3 D U 6 6 5 D 5N 2C W 9 4 0 1 -2 6 3 G 4E

R 6 5 3 6H 3D U 6 7 0 A 4 M 2 B W 9 4 0 1 -2 7 3 G 4E

Q 6 1 9 7H 2 A R 6 5 7 4 J 3D U 6 7 0 B IN 2B W 9 4 0 1 -2 9G 4 A

Q 6 2 0 7J 2 A R660 3J 3 B U 6 8 0 A 1M 2E W 9 4 0 1 -3 4G 4 A
Q 6 3 0 7 L 2 B R661* 2 L I D U 6 8 0 B 2L 2E W 9 4 0 1 - 4 9G 4 A
Q 63 1 7 L I B R 6 6 2 4 K 3 D U 6 8 0 C 5K 2E W 9 4 0 1 - 5 IS 4 A
Q 6 3 7 9 L 2 D R 6 6 3 4 J 3D U 6 8 0 D 5K 2E W 9 4 0 1 -6 2 G 4 B

Q 6 4 3 6L 3 D R 6 6 4 5K 3E W 9 4 0 1 -7 2 S 4 B

Q 6 8 0 5P 2 C R 6 6 5 5 J 3C V R 6 2 4 3G 2 A W 9 4 0 1 -8 4P 4B
Q 6 8 5 3P 2C R 6 6 6 2P 3C V R 6 6 0 4 J 3C W 9 4 0 1 -9 5 S 4B

R 6 6 7 5 L 2C
R 6 0 4 9G 3 A R 6 7 0 2 K I D W 6 3 7 2 J 3C

R 6 0 5 8G 3 A R671 1 M 1C

C H A S S IS M O U N T E D  P A R T S

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N n u m b e r L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

R 9 6 4 4 5 D C H A S S IS





2236 CONTROL SETTINGS
DC Voltages

AC-GNO-DC ( b o t h ) GND
HORIZONTAL MODE A
A TRIGGER Mode P -P AUTO

AC Waveforms
AC-GND-OC ( b o t h ) GND
HORIZONTAL MODE A
X 10 M a g n i f i e r O f f (K n o b  i n )
VAR HOLDOFF M IN ( f u l l y  c o w )
A TRIGGER Mode P -P AUTO

+ 12V

+ .7V

+5.95V 
+5.85V

•  j n _ n _ r L _ n  . L

(4206-95) 4204-! 2



PROBE ADJUST, XY AMPLIFIER & HORIZONTAL OUTPUT / 6

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

R 5 6 6 5 D 6E R 7 8 8 4 S 2E
C 7 6 4 6 M 3 G R 6 7 6 5C 6 D R 7 8 9 4 P 2E

C 7 7 0 7 M 3 F R 7 5 6 4 C 5D R 7 9 2 5 P 3E

C 7 7 5 8N 3F R 7 5 7 3C 5C R 7 9 3 6 P 3F

C 7 7 7 7 S 3E R 7 5 8 4 C 5D

C 7 7 9 7P 3F R 7 5 9 4 C 5 D U 7 5 8 4 C 5 D

C 7 8 0 5N 3F R 7 6 0 4 D 5E

C 7 8 2 5 N 2F R 761 4 C 5 D V R 7 6 4 6 L 2G

C 7 8 5 4 N 2F V R 7 8 2 5N 2F

C 7 8 7 4 P 2F R 7 6 4 6L 3G

C 7 8 9 3P 2F R 7 6 6 6 M 3F W 5 7 0 5 D 7E

R 7 6 8 6N 2F W 7 3 2 5C 6E
C R 7 6 4 6 L 2G R 7 7 0 7 M 3F W 7 7 0 7 L 4E

C R 7 6 5 6 M 3F R 7 7 3 8P 3F W 7 8 0 5 L 4E

C R 7 6 8 6 M 3F R 7 7 5 8 N 3F W 9 7 7 8 8 S 3E

C R 7 7 0 6 M 3G R 7 7 6 7P 3E W 9 7 8 8 4 S 2E

C R 7 8 0 5 L 3G R 7 7 7 6P 3F W 9 0 0 1 -2 1 3B 6 A

R 7 7 8 8 S 3E W 9 7 0 0 - 1 5E 7E

Q 7 5 6 4C 5D R 7 7 9 7P 3E W 9 7 0 0 -2 5E 7E

Q 7 7 0 7 M 3F R 7 8 0 5 M 3F W 9 7 0 5 -2 5L 5E

Q 7 7 5 8P 3E R 7 8 2 5 N 2F W 9 7 0 5 -3 7 L 5E

Q 7 7 9 7P 3E R 7 8 3 5P 2F W 9 7 0 5 -5 4 D 5E

Q 7 8 0 5N 2F R 7 8 5 4 N 2F
Q 7 8 5 5P 2F R 7 8 6 3P 2E
Q 7 8 9 4P 2F R 7 8 7 5P 2F

P a rtia l A 1 a lso sh ow n  on  d iag ram s 2. 3 4. 5. 7  a n d  14.

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 9 8 7 2B I D R 7 2 6 3B ID U 9 8 5 2C I D

R 9 8 5 2B I D
C R 9 8 8 2C I D R 9 8 6 1C ID W 9 9 0 0 2 D 1A

C R 9 8 9 2 D I D R 9 8 7 2C I D W 9 0 0 0 -2 1 3B 4 C

R 9 8 8 2C I D

J 9 2 5 0 -1 3E 3D R 9 8 9 2 D 2 D

R 9 9 0 2 D I B

P artia l A 3  a lso sh ow n  on d iagram s 1. 2, 3. 4, 5, 7  a n d  14.

A S S E M B L Y  A 4

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 7 0 7 8E IB P 9 7 0 5 -6 9E 2 A R 7 4 3 5G 2B

C 7 2 4 8E IB P 9 7 0 5 -7 8E 2 A R 7 4 5 6G 2B

C 7 2 8 3F 3B P 9 7 0 5 -8 8E 2 A R 7 4 7 5G IB

C 7 4 9 2 J 2B R 7 4 8 6 J 2 A

C 7 5 0 8 J 3 A Q 7 3 2 6G 2B R 7 4 9 6 J 1A

C 7 51 3 J 3B Q 7 3 7 7G 3B R 7 5 0 6 J 2 A

C 7 5 2 6K I B Q 7 4 2 5G 2B R751 3 J 2 A

C 7 5 5 4 J 3 A R 7 5 2 8F 1A

R 7 2 4 8F IB R 7 5 3 4 J 2 A

C R 7 3 2 5F 1C R 7 2 7 3F 4 D R 7 5 4 4 K 2 A

C R 7 4 2 5F 1C R 7 2 8 3F 4 D R 7 5 5 4 K 3 A

R 7 3 0 6F I B

P 9 2 5 0 -1 3E 3E R 731 6F 1C S 72 1 3 J 3 A

P9 7 0 0 -1 5E 1C R 7 3 2 6 G I B

P 9 7 0 0 -2 5E I D R 7 3 3 7G 2B U 7 5 0 8 H 2B

P 9 7 0 5 - 1 9E 2 A R 7 3 7 7G 4C U 7 6 0 3 H 2 A  \

P 9 7 0 5 -2 5 K 2 A R 7 3 8 7G 3B

P 9 7 0 5 -3 7K 2 A R 7 4 0 4 F IB V R 7 4 6 5 G IB

P 9 7 0 5 -4 9E 2 A R 741 4F 1C V R 7 4 9 2 J 2B

P 9 7 0 5 -5 4E 2 A R 7 4 2 4G IB

P artia l A 4  a lso  sh o w n  on d iag ram s 3, 4  and  5.

C H A S S I S  M O U N T E D  P A R T S

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

J 9 9 0 0 2E C H A S S IS
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SEE PARTS LIST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS OUTLINED 
OR DEPICTED IN GREY. -S .< o V F ,

\  Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE
® s

A1 P A R T I A L  M A IN  B O A R d ]

NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 4E)

Component Number

A23.A2, R1234
Scftenwftc

AssemW/ | * l—»  onart
Number Subassembly Number 

Numbei (il usedI

Chassis-mounted components have no Assembly Number 
prelii—see end of Replaceable Electrical Parts List.

4 2 0 4 ~ 12.
R & V  S E P

PROBE A D J U S T X V  A M P L IF IE R  $  H O R IZ O N T A L  O U T P l
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Figure 9-17. A6—Filter board.

A 6— FILTER BOARD

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C 9 0 0 7 T 9 0 1 7

C 9 0 2 7 T 9 0 3 7

C 9 0 3 7 V R 9 01 7

R 9 0 0 7 W 9 0 1 1 7

R 901 7 W 9 0 4 1 7

R 9 0 3 7 W 9 0 9 1 7

RT901 7 W 9 1 9 1 7



A 6 — F IL T E R  B O A R D  

( lo c a te d  u n d e r  H V  S h ie ld )



POWER SUPPLY WAVEFORMS
AC Waveforms 

WARNING
I n s t r u m e n t  m u s t b e  c o n n e c te d  t o  th e  

a c - p o w e r  s o u r c e  u s in g  a  1 1  i s o l a t i o n  
t r a n s f o r m e r .  Do n o t  c o n n e c t  th e  t e s t  
o s c i l l o s c o p e  p r o b e  g r o u n d  le a d  t o  th e  
i n v e r t e r  c i r c u i t  t e s t  p o in t s  i f  th e  
in s t r u m e n t  i s  n o t  i s o l a t e d  A C -s o u r c e  
v o l t a g e  e x i s t s  o n  r e f e r e n c e  p o in t s  TP 940 
a n d  T P 9 5 0 .

DC Voltages
P r e r e g u l a t o r  a n d  i n v e r t e r  v o l t a g e s  a r e  

r e f e r e n c e d  t o  t e s t  p o in t  n o te d  a d ja c e n t  t o  
th e  v o l t a g e .  P o w e r s u p p ly  o u t p u t  v o l t a g e s  
a r e  r e f e r e n c e d  t o  c h a s s is  g r o u n d .

PROBE GROUNO 
LEAD ON TP940

+150mV
PROBE GROUND 
LEAD ON TP940

+100mV

2236 CONTROL SETTINGS
AC Waveforms

VER TIC AL MODE 
CH 1 V O L T S /D IV  
AC-GND-DC 
HORIZONTAL MODE 
A S E C /D IV  
B S E C /D IV
B DELAY T IM E  P O S IT IO N  
B TRIGGER LEVEL 
A TRIGGER Mode 
A4B IN T 
A SOURCE

CH 1
5mV
DC
ALT
5 0 p s
5ps
5 . 0
RUN AFTER DELAY-CV 
P -P  AUTO
CH 1 
IN T

CH 1 INPUT S IG N AL 1 -K H z  s i n e  w a v e ,  5

+175V PROBE GROUND 
LEAD ON TP940

VOLTAGE AND DUTY 
CYCLE VARY WITH 

„„ INPUT LINE VOLTAGE

PROBE GROUND 
LEAD ON TP940

PROBE GROUND 
LEAD ON TP950

Q

A INTENSIFIED B SWEEP
+45V 

+30V 

+ 15V

©  i n n n n n n m  r
PROBE GROUND 
LEAD ON TP950

+85V

+30V
+8V

VARIES WITH 
INTENSITY SETTING

0V

d i v



2236 Service
POWER SUPPLY, Z AXIS & CRT < 7

ASSEMBLY A1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 3 9 6 6D 4 H C R 9 0 4 5E 5 J R 8 0 4 2 B 4B R 9 2 8 6F 7 J

C 8 2 4 3E 6E C R 9 0 7 7 J 6 H R 8 0 5 2 B 5B R 9 2 9 6F 7 J

C 8 2 5 3F 3H C R 9 0 8 8 H 7 J R 8 1 0 3B 4 B R 9 3 0 6F 7J

C 8 2 8 4F 3H C R 9 2 0 6 J 7J R 8 1 4 3B 4 B R 9 3 4 9C 8 J

C 8 3 2 2G 3H C R 9 4 5 * 9 F 8 H R 8 1 8 I D 6E R 9 3 5 9C 8 J

C 8 3 5 4H 3 J C R 9 4 6 9 J 8H R 8 2 0 2D 6E R 9 3 7 9C 8 H

C 8 4 5 3H 3 J C R 9 4 7 9 J 8H R 8 2 2 4E 2 J R 9 3 8 9C 8 J

C 8 4 7 3 J 3 J C R 9 5 4 6K 6F R 8 2 3 3E 2 J R 9 3 9 9C 8 H

C 8 4 9 3 J 3 J C R 9 5 5 7 K 6F R 8 2 5 3E 3 J R 9 4 0 9C 8 H

C 8 51 7 M 6H C R 9 5 6 7 K 6F R 8 2 6 3E 2 J R 941 9E 8 J

C 8 5 3 7 M 6G C R 9 5 7 7 K 6F R 8 2 8 4F 2G R 9 4 2 9 D 8 J

C 8 5 4 6 M 5G C R 9 6 0 8 K 7F R 8 3 0 3G 2 J R 9 4 3 9E 8 J

C 8 5 5 3 M 5G C R 961 9 K 8F R 8 3 2 3G 3 J R 9 4 4 9F 8 J

C 8 71 4 S 1H C R 9 6 2 9 K 7F R 8 3 4 4 H 3 J R 9 4 5 9F 8H

C 8 7 3 5 S 1 H C R 9 6 3 9 K 8F R 8 3 5 4 G 3 J R 9 4 6 9 H 8H

C 8 7 5 6 S 1H C R 9 6 5 8 L 8G R 8 3 6 4 G 3 J R 9 4 7 9H 7H

C 8 7 7 I S 1H C R 9 6 7 9 K 8G R 8 4 0 4 H 3 J R 9 4 9 9H 8H

C 8 7 9 8 N 5 H C R 9 7 0 9 K 8G R841 3G 3 J R 9 6 5 8 L 8G

C 8 9 3 7 N 4 G R 8 4 2 3 J 3 J R 9 7 6 4 L 5G

C 9 0 4 5 0 4 J D S 8 5 6 5 M 5G R 8 4 4 3H 3 J R 9 7 8 4 L 5G

C 9 0 6 5F 5H D S 8 5 8 5 M 5G R 8 4 5 3 H 3 J

C 9 0 7 7 J 6 J D S 8 7 0 8 L 5G R 8 4 9 3 J 3 J S 9 0 1 5D 4 J

C 9 0 8 6H 5 J R 851 7 M 4 J

C 9 1 7 8 D 7H E 9 0 7 8 H 6 H R 8 5 2 7 M 4 J T 3 9 0 6D 4 H

C 9 1 9  ’ 8F 8 J R 8 5 3 7 M 6G T 9 0 6 6 J 6 J

C 9 2 2 7F 7 J L 9 6 8 9 L 8G R 8 5 4 6 M 5G T 9 4 4 9 H 7 H

C 9 2 5 6E 8 J R 8 5 8 6 M 5G T9 4 8 4 J 6G

C 9 4 0 9G 6H P 2 7 0 0 -1 9N 6F R 8 6 0 4 M 5G

C941 9G 6H P 2 7 0 0 -2 9 N 6F R 8 7 0 4 S 1H T P 8 4 2 3 J 3 J

C 9 4 2 9 D 8H P 2 7 0 0 -3 9N 6F R871 4 S 1 H T P 9 0 0 9 L 8E

C 9 4 3 9 C 8H P 9 8 0 2 -1 3 B 4 B R 8 7 2 5 S 1H T P 9 4 0 9D 8 J

C 9 4 4 9F 7H P 9 8 0 2 -2 3B 4 B R 8 7 3 4 S 1G T P 9 5 0 9C 7H

C 9 4 5 9F 8 J P 9 8 0 2 -3 2B 4B R 8 7 4 6 S 1G

C 9 5 4 6 K 6F P 9 8 0 2 -4 3 B 4 B R 8 7 5 6 S 1G U 9 3 0 9G 7 J

C 9 5 6 7 K 6F P 9 8 0 2 -5 2 B 4 B R 8 7 7 7 S 1H U 9 7 5 4 K 5F

C 9 6 0 9 L 6F P 9 9 6 5 -1 9 N 7G R 8 7 9 8 N 6F

C 9 61 9 L 8F P 9 9 6 5 -2 9N 7G R 8 8 5 I K 4 H V R 8 2 8 4F 3H

C 9 6 5 8 L 7G R 8 8 6 2 L 4G V R 9 2 5 7F 7 J

C 9 6 8 9 L 8G Q 5 8 3 1C 6E R 8 8 8 1 L 4G V R 9 3 5 9C 8 J

C 9 7 0 9 L 8G Q 5 8 6 I D 6 D R 8 8 9 1 M 4G V R 9 4 3 9E 8 J

C 9 7 5 5L 5G Q 8 0 4 2 B 5B R 8 9 0 1 M 4 G

C 9 7 6 5L 5G Q 8 1 4 3C 5B R 891 1 M 4 G W 9 0 4 0 5 D 5 J

C 9 7 9 5 M 5G Q 8 2 5 3F 3 J R 8 9 2 6 N 4F W 9 1 9 0 5 D 5 H

Q 8 2 9 3G 3 J R 8 9 3 6 N 4F W 9 8 0 0 4B 3 J

C R 551 2C 6 D Q 8 3 5 4 H 3 J R 8 9 4 6 M 5F W 9 0 0 1 -1 4 F 4 A

C R 8 0 5 2C 5B Q 8 4 0 4 J 3 J R 9 0 5 6 D 4 J W 9 0 7 0 -1 8 H 6 H

C R 8 1 8 ID 6E Q 8 4 5 3 J 3 J R 9 0 6 6D 5 J W 9 0 7 0 - 2 7 H 6 H

C R 8 2 0 2D 6E Q 8 8 5 1 L 4G R 9 0 7 9 J 6 H W 9 0 7 0 -3 8H 7 H

C R 8 2 3 3E 3 J Q 9 0 8 8 H 7 H R 9 0 8 8 H 7 J W 9 1 5 0 -1 7 B 5 A

C R 8 2 4 2F 2J Q 9 2 8 6F 7 J R 9 1 0 7B 5 A W 9 1 5 0 -2 8 B 5 A

C R 8 2 5 3G 3J Q 9 3 0 6 G 7 J R 9 1 2 9C 7 J W 9 4 0 0 -8 3 C 6E

C R 8 2 9 3G 3 J Q 9 3 5 9B 8 J R 9 1 3 8C 7 J W 9 4 0 0 -9 3E 6E

C R 8 4 0 4 H 3 J Q 9 3 8 9 D 8 J R 9 1 4 8 D 7H W 9 8 7 0 - 1 0 4 S 1 H

C R 8 4 5 3 H 3 J Q 9 3 9 9E 8 J R 9 1 5 8 D 7 J W 9 8 7 0 -1 2 3 N 4 G

C R 851 7 M 6G Q 9 4 4 9 F 8 J R 9 1 6 8F 7 J W 9 8 7 0 - 1 4 8N 4 G

C R 8 5 3 6 M 6 H Q 9 4 6 9 H 8 H R 9 1 7 8 D 7 H W 9 8 7 0 -1 8N 4 G

C R 8 5 4 5 M 5G Q 9 4 7 9 H 7H R 9 1 9 8 F 8 J W 9 8 7 0 -2 8N 4 G

C R 8 5 5 5 M 5G R921 8E 7 J W 9 8 7 0 -3 7N 4 G

C R 8 7 9 8 M 6 G R 3 9 7 6 D 5E R 9 2 2 8F 7 J W 9 8 7 0 - 4 7N 4 G

C R 901 5E 5 J R 3 98 6 D 5E R 9 2 5 6F 7 J W 9 8 7 0 -5 6S 1 H

C R 9 0 2 5E 5 J R 5 83 * 1C 7E R 9 2 6 5E 7 J W 9 8 7 0 -7 5 S 1 H

C R 9 0 3 5E 5 J R 5 86 1C 6E R 9 2 7 7 F 7 J W 9 8 7 0 - 8 7 S 1 H

R 8 0 0 2 B 4 B

P a rtia l A1 also sh o w n  o n  d iag ram s 2. 3, 4, 5, 6  a nd  14.

REV JAN 1985



POWER SUPPLY, Z AXIS & CRT < 7 (cont)

ASSEMBLY A3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

P9 0 0 6 1 3 S 2 A R 9 8 2 3S 2 A S 3 9 0 4E 2 A

P 9 0 0 6 -2 3 S 2 A R 9 8 3 3S 2 A

W 9 0 0 0 -1 4F 4 A  -

P a rtia l A 3  a lso  sh o w n  on  d iag ram s 1, 2 3, 4, 5, 6  a n d  14.

ASSEMBLY A6

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 9 0 0 5B 2C R901 5B 3B T9 01 5B 2B W 9 0 1 1 5 A 1C

C 9 0 2 5C 2 A R 9 0 3 5C I B T 9 0 3 5C 2 A W 9 0 4 1 5C IB

C 9 0 3 5C 1A W 9 0 9 1 5 A 1C

R T901 5B IB V R 9 0 1 5B 1C W 9 1 9 1 5C IB

R 9 0 0 5C I B

CHASSIS MOUNTED PARTS

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

B 9 9 6 5 . 9 N C H A S S IS P 9 2 7 2 5P C H A S S IS P 9 8 7 0 -1 4 8P C H A S S IS Q 9 0 7 0 8 J C H A S S IS

P 9 2 7 3 5P C H A S S IS P 9 8 7 0 -1 8 P C H A S S IS R 9 0 9 8H C H A S S IS

D S 9 1 5 0 8 A C H A S S IS P 9 7 7 8 4P C H A S S IS P 9 8 7 0 -2 8N C H A S S IS R 9 8 0 2 A 2 A C H A S S IS

P 9 7 8 8 4P C H A S S IS P 9 8 7 0 -3 7N C H A S S IS R 9 8 0 2 B 3 A C H A S S IS
F9 00 1 5 A C H A S S IS P 9 0 7 0 - 1 8 J C H A S S IS P 9 8 7 0 -4 7N C H A S S IS

P 9 0 7 0 -2 8 J C H A S S IS P 9 8 7 0 -5 6P C H A S S IS V 9 8 7 0 2P C H A S S IS
F L 9 0 0 1 5 A C H A S S IS P 9 0 7 0 -3 8 J C H A S S IS P 9 8 7 0 -7 5P C H A S S IS

P 9 8 7 0 -1 0 4 P C H A S S IS P 9 8 7 0 -8 7P C H A S S IS
J 9 8 0 0 4 A C H A S S IS P 9 8 7 0 -1 2 3 N C H A S S IS
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NUMERAL AND LETTER AT SIGNAL UNES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 4E)
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2236 Service

A B

Cl 903

~ J ~

’ ® f£ I9 B 4  _________ __________
,_________t M l M 3 -  g j R 1 9 8 4 i

v R 1 9 4 3  } ■  w

Cl 913 ^ - 9 3 0  U1908 |
P I  9 0 0

P I 9 0 1  * i  R 1 g 31  K  1

P I 9 0 2  ,

^ 1 9 2 § _ P 1 9 0 3 VM  R 1 9 3 2  }■ ( “ I  ^  _

V f i l l f f l H S  ' - i J 1 J 3 4 . h ’ f  

© V B l 9 0 > "  

y - r t1 9 H ' i -

'■tisis-
■CR1910

C61999- 
efiia&e- 

"661907 
* f t f t f j f f l f i

PI 9,11

C1SI378
SfilSTi-
N3]ffiF

I S #
01911
:a

. 1
-v-oi \ 7

< t ' . j CM i | CD
O  ' ! CM «—
cd ■,.> O') CD

' W - j

I
QC : QC

&

j

' 4 m  9 2 0  H  
m923h&

CD
L;C.i

—

i§;CO :
<p f.«-

! QC |

*11 ®

SnSO

U9i2

F ig u re  9-18. A 1 2 — M u lt im e te r  C o n tro l b o a rd .

A 12 —MULTIMETER CONTROL BOARD

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT

N U M B E R
S C H E M

N U M B E R

C l 901 8 P I 901 8 R 1 9 1 8 8 R 1 9 7 3 8

C l 9 0 2 8 P I 9 0 2 8 R 1 9 1 9 8 R 1 9 7 5 8

C l 9 0 3 8 P I 9 0 3 8 R 1 9 2 0 8 R 1 9 7 6 8

C l 9 0 4 8 P I 9 0 5 8 R 1 9 2 2 8 R 1 9 7 7 8

C l 9 0 6 8 P I 9 0 6 8 R 1 9 2 3 8 R 1 9 7 8 8

C l 9 0 7 8 P I 9 0 7 8 R 1 9 2 4 8 R 1 9 8 0 8

C l 9 0 8 8 P I 9 1 0 8 R 1 9 2 5 8 R 1 98 1 8

1 9 0 9 8 P I 911 8 R 1 9 2 6 8 R 1 9 8 2 8

C l 9 1 0 8 P 1 9 1 2 8 R 1 9 2 7 8 R 1 9 8 3 8

C 1 91 1 8 P I 9 2 0 8 R 1 9 2 8 8 R 1 9 8 4 8

C 1 9 1 2 8 P I 9 2 1 8 R 1 9 2 9 8 R T 1 9 1 5 8

C 1 9 1 3 8 P I  9 2 2 8 R 1 9 3 0 8 U 1 9 0 0 8

C 1 9 1 4 8 P I 9 2 3 8 R 1 9 3 1 8 U 1 9 0 0 8

C 1 9 1 5 8 P I 9 2 4 8 R 1 9 3 2 8 U 1 9 0 0 8

C l 9 1 6 8 P I 9 2 5 8 R 1 9 3 3 8 U 1 9 0 0 8

C l 9 1 7 8 Q 1 9 0 1 8 R 1 9 3 4 8 U 1 9 0 1 8

C 1 9 1 8 8 Q 1 9 0 2 8 R 1 9 3 5 8 U 1 9 0 2 8

C 1 9 1 9 8 Q 1 9 0 3 8 R 1 9 3 6 8 U 1 9 0 3 8

C l  9 7 0 8 Q 1 9 0 4 8 R 1 9 3 7 8 U 1 9 0 4 8

C l 9 7 5 8 Q 1 9 1 0 8 R 1 9 3 8 8 U 1 9 0 5 8

C 1 9 7 6 8 Q 1 9 1 1 8 R 1 9 3 9 8 U 1 9 0 6 8

C l 9 8 2 8 Q 1 9 7 0 8 R 1 94 1 8 U 1 9 0 7 8

C R 1 9 0 1 8 R 1 9 0 2 8 R 1 9 4 2 8 U 1 9 0 7 8

C R 1 9 0 2 8 R 1 9 0 3 8 R 1 9 4 3 8 U 1 9 0 7 8

C R 1 9 0 5 8 R 1 9 0 4 8 R 1 9 4 4 8 U 1 9 0 8 8

C R 1 9 0 6 8 R 1 9 0 5 8 R 1 9 4 5 8 U 1 9 0 9 8

C R 1 9 0 7 8 R 1 9 0 6 8 R 1 9 5 1 8 U 1 9 0 9 8

C R 1 9 0 8 8 R 1 9 0 7 8 R 1 9 5 2 8 U 1 9 0 9 8

C R 1 9 0 9 8 R 1 9 0 8 8 R 1 9 5 3 8 U 1 9 5 0 8

C R 1 9 1 0 8 R 1 9 0 9 8 R 1 9 5 4 8 V R 1 9 0 1 8

C R 1 9 7 0 8 R 1 9 1 0 8 R 1 9 6 0 8 V R 1 9 0 2 8

C R 1 9 71 8 R 1 9 1 1 8 R 1 9 6 2 8 V R 1 9 0 3 8

C R 1 9 7 5 8 R 1 9 1 2 8 R 1 9 6 5 8 V R 1 9 0 4 8

C R 1 9 7 6 8 R 1 9 1 3 8 R 1 9 6 6 8
C R 1 9 8 4 8 R 1 9 1 6 8 R 1 9 6 7 8
P I 9 0 0 8 R 1 9 1 7 8 R 1 9 7 0 8

2236 CONTROL SETTINGS
DC VOLTAGES 4 AC WAVEFORMS

UPPER FU N C TIO N S-
LOVER FUNCTIONS IN
F u n c t io n  S e le c t  DCV

4204-62



D M M  LOGIC & A /D  CONVERTOR < 8  *

A S S E M B L Y  A 1 2

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l 9 0 1 8B 3B P I 9 0 0 8 A 2 B R 1 9 1 6 4 K 2C R 1 9 7 0 3C 3E

C l 9 0 2 9B 3B P I 9 0 1 9 A 2B R 1 9 1 7 4 L 2C R 1 9 7 3 3B 3E

C l 9 0 3 8B 2 A P I 9 0 2 9 A 2B R 1 9 1 8 4 M 2C R 1 9 7 5 8N 3F

C l 9 0 4 9B 3 A P I 9 0 3 9 A 2B R 1 9 1 9 2E 4C R 1 9 7 6 8 M 3F

C l 9 0 6 4C 3D P I 9 0 5 2 S ID R 1 9 2 0 2E 4 D R 1 9 7 7 8 M 3F

C l 9 0 7 4 D 3 C P I 9 0 6 8 A I D R 1 9 2 2 2F 4C R 1 9 7 8 8 M 2F

C l  9 0 8 5E 2D P I 9 0 7 7 A ID R 1 9 2 3 3F 4 D R 1 9 8 0 8L 3B

C l  9 0 9 4E 2C P I 9 1 0 6S 3C R 1 9 2 4 6G 2E R 1 9 8 1 8N 3E

C l 9 1 0 6K 3C P I 9 1 1 7 S 2E R 1 9 2 5 6 H 2E R 1 9 8 2 7C 2E

C l 9 1 1 3 L 1C P I 9 1 2 1A 4 F R 1 9 2 6 2 B 3 D R 1 9 8 3 6 K 3C

C 1 9 1 2 5 M 2C P I 9 2 0 8 S 4E R 1 9 2 7 2 J 1C R 1 9 8 4 2 L 1C

C l 9 1 3 2N 2 A P 19 2 1 I S 4E R 1 9 2 8 2 J 2B

C l 9 1 4 2N I B P I 9 2 2 9S 4E R 1 9 2 9 2N 2 A R T 1 9 1 5 6 K 4C

C 1 9 1 5 5H IE P I 9 2 3 9S 4E R 1 9 3 0 2N 2B

C l 9 1 6 5H IE P I 9 2 4 9S 3E R 1 93 1 2 L 2B U 1 9 0 0 A 2K 2C

C 1 9 1 7 2 M 2 B P I 9 2 5 9S 3E R 1 9 3 2 3 L 2B U 1 9 0 0 B 2 M 2C

C 1 9 1 8 7B I F R 1 9 3 3 1 J 2C U 1 9 0 0 C 5 M 2C

C 1 9 1 9 * 8P 4F Q 1 9 0 1 9 P 4E R 1 9 3 4 1 J 2B U 1 9 0 0 D 2 H 2 C

C l  9 7 0 3C 3E Q 1 9 0 2 9P 4E R 1 9 3 5 4 F 2E U 1 9 0 1 4 B 4 C

C 1 9 7 5 8N 3F Q 1 9 0 3 9 P 3E R 1 9 3 6 7B IE U 1 9 0 2 4 D 3C

C l 9 7 6 8 M 2F Q 1 9 0 4 9P 3E R 1 9 3 7 7B IE U 1 9 0 3 2D 3 A

C l 9 8 2 7C IE Q 1 9 1 0 8 K 4C R 1 9 3 8 8B IE U 1 9 0 4 5H 2E

Q 1 9 1 1 8 L 4C R 1 9 3 9 8E 3 D U 1 9 0 5 2G 3D

C R 1 9 0 1 6 J 2C Q 1 9 7 0 8 M 3E R 1 9 4 1 2P IB U 1 9 0 6 7D 2F

C R 1 9 0 2 7 J 2C R 1 9 4 2 2N 2B U 1 9 0 7 A 3D 2 D

C R 1 9 0 5 2L 1C R 1 9 0 2 4B 4B R 1 9 4 3 2N I B U 1 9 0 7 B 4 L 2 D

C R 1 9 0 6 4F 2E R 1 9 0 3 4 B 4 B R 1 9 4 4 8P 3F U 1 9 0 7 C 4 M 2 D

C R 1 9 0 7 4F 2E R 1 9 0 4 4C 4 C R 1 9 4 5 5 L 2C U 1 9 0 8 2P 2 B

C R 1 9 0 8 6F 2E R 1 9 0 5 4E 3 C R 1 95 1 9 N 3F U 1 9 0 9 A 7G 3E

C R 1 9 0 9 6F 2E R 1 9 0 6 4 D 3 D R 1 9 5 2 9 N 3F U 1 9 0 9 B 7G 3E

C R 1 9 1 0 ' 7C I F R 1 9 0 7 5 D 2 C R 1 9 5 3 8 N 3F U 1 9 0 9 C 6G 3E

C R 1 9 7 0 7 M 2E R 1 9 0 8 4C 4E R 1 9 5 4 8P 3F U 1 9 5 0 7K 3C

C R 1 9 7 1 7 M 3E R 1 9 0 9 4E 3C R 1 9 6 0 6 K 3C

C R 1 9 7 5 9 J 2F R 1 9 1 0 8B 2A R 1 9 6 2 6F 3 D V R 1 9 0 1 8B 2 A

C R 1 9 7 6 IB 3D R 191 1 9B 3 A R 1 9 6 5 6G 4E V R 1 9 0 2 9B 3 A

C R 1 9 8 4 2K I B R 1 9 1 2 3 K 2 C R 1 9 6 6 7 G 4E V R 1 9 0 3 7K 3B

R 1 9 1 3 5 J 2C R 1 9 6 7 8G 4 D V R 1 9 0 4 7K 3 B

*S e e  P a rts  L is t fo r  
s e r ia l n u m b e r ranges
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A B H K

( 0 V ~ )
U I90 5
C D ^ O S I

BUP OUT 14

h i  a u ^ E R O U T <— 912 ,
FROM

3 S < S >

S R \ 9 7 0  
|  IO K

''o u r

+  I2 V  — L V|N
3 © M D

p
V,

N C -------

N C --------
____ -.— —

U 4 a

U I9 0 0 D
TL074

t r

u i 9 o 3
A O I- ’ 0 3

O  CAL

2K cw

K n z z
R\920 
47. SK

SK

^'923

(o v ~ )

1 ) 1 = 5 0 2  
A O  5 3 6

R I 9 0 3
4 0 . 2 K
0 .5 %

R10O 4 +
5 0 0 + 12V e  3 < h - H
R I9 0 e ] , cw 4TOK ->2V ---- j-*

SO K ^
w  P IQ 0 7  J -------AC -ZERO

~ l 2.V

sJ5‘feK
~ + 1  0 1 9 0 9  

- r  < .7 u F
i ° 4

|  R IB 0 5  
24K

N O T E W A V E F O R M S  AND VO LTAG ES T A K E N  W IT H  
UPPER  F U N C T IO N S  A N D  D C V S W IT C H E S  
PUSHED IN AN D  N O  IN P U T  S IG N A L  
A P P L IE D  T O  J l& O Z  4  J IB O I .

■1-7. SV

5RI936  
f  IOOK

+ 7.5V I C14I8 
^  0.047

5«\937
Pl<907 f  'OK VZ

DATA 
PROM

8S I
-H IV  

FROM J I9 0 0 V  v 9S
p 1900

- I2 V  
FROM 31901

cisot -LtLciBo3̂  RiBio
° * 0<»7 J ^ O0* F i  3 0

J i
‘ I  P I9 0 2 . 

6 N D ^

I  P 1 9 0 3
G O O D  G N D < ------ > a

FROM J I9 0 3  5
9 S

ci902̂ Lci904$R'9n
0 .0 4 7  J T iQQ^F? 1K

<$><| FROM̂‘|q02 1 ^

9,

®a

L 0,
A
- $4
H

®s

®«

Q,

^8

U I 9 0 7 A
C D 4 0 5 3

CH I REF 
(2«4QV>- ^

R I9 2 7  . 
4  0 . 0 K  i0.1 o/o |
R '9 2 ©  * 

IO K  J
0 .1 ° /o  1

C R 1906
—CH--------

U 190O A
TL074

C I 4 '3
i O O /j P

'P

U I 9 0 0 B
T L  0 7 4

PRE ,
OUT 

C O M P TR  
IM P

R 1 9 4  | 
I . 2 K

C I9 M  
0 . 0 3 3  

------- 1 (■

U I9 0 7 C
C D 4 0 S 3

U I 9 0 7 B
C D 4 0 5 3

< H v )

IC I4 I5  ±
...o - T  T ___»_

U I9 0 4
N E 5 S S

RESET
OUTPUTl-

C > 9 '6
a o 4 7,<MI—

^  s .

DtSCH -  T̂HRESHOLD

C R I9 O 0

P SE.L X./T

R 1 9 4 5  
IO K

SEE PARTS LIST FOB EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS OUTLINED 
OP DEPICTED SN OBEY.

6 M )

U I 9 0 0 C
T L Q 7 4

R I 9 I 3  
5 .  6 K

R ' © 8 3
Z4K

d J v )

C '9'O
IO O O

—91—

C IR C U IT
N O .

T Y P E -H7.V T 7 .5 V G N D - 7 .5 V -1 2 V

U I9 0 O T L 0 7 4 4 1 1

U 'S O I L F 3 5 I 7 4

U I9 0 5 C 0 4 O 5 I 16 6 , 8 7

U 1 9 0 6 C D 4 0 9 4 16 8

U 1 9 0 7 0 0 4 0 5 3 16 © 7

U I 9 0 9 C 0 4 O 5 3 16 8 7

U '9 5 0 LF351 7 4

d £ )

U I909B
C 0 4 O S 3 X ? \  Static Sensitive Devices 

See We/nlenance Section 
COMPONENT NUMBER EXAMPLE

Component Number
A23 A2 R1234

. Schematic
^ssemtily * L *  circuit
Number Subassembly Number 

NUMERAL AND LETTER AT SIGNAL UNES TO Number (it used)
OR FROM OTHER DIAGRAMS INDICATES THE 1 ■ —  ~
GRID COORDINATES on  another schematic Chassis-mounted components have no Assembly Number 
(TOR EXAMPLE: «E) pretax—see end ot Replaceable Electrical Parts List.

( W )

Q I 9 1 0

Q ' 9 l l  R1978 < 
5.6K5 Q I9 7 0

.1.3.1 «a ± .

G >D

C o v ~ )

< 5 6 v )

Q M /

Q I 9 0 3 /

01902

01901

CR|975

4 2 0 4 - - I4 -Kt-V SLP IS6(o DMM LOGIC AND A/D CONVERTOR <^>
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* * A 1 4 — H o t S ig n a l S w itc h  b o a rd . t  These components are located on the reverse side of the circuit board.

F ig . 9 -19 . A 1 0 — C o u n te r /T im e r /M u ltim e te r  b o a rd  (SN B 0 14070 & A b o ve ).

4204-76

REV FEB 1986
Static Sensitive Devices

See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A 2.R1234,

Assembly ^ _ j  i I .Number
Schematic 

„  . ,  CircuitSuUiscmbly Nmbei Number (if used)
Chassis mounted components have no Assembly Number 
prefix— see end of Rep laceable Electrical Parts List.



A10—COUNTER/TIMER/MULTIMETER BOARD 
(SN B014070 & ABOVE)

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C IR C U IT

N U M B E R

S C H E M

N U M B E R

C l 0 0 0 10 C R 1 8 1 0 9 Q 1 8 0 7 9 R 1 3 1 7 10 R 1 8 0 3 9 U 1 4 0 5 12

C l  001 10 Q 1 8 0 8 9 R 1 3 1 8 10 R 1 8 0 5 9 U 1 4 0 6 12

C l  002 10 J 1 9 0 0 9 Q 1 8 0 9 13 R 1 3 1 9 10 R 1 8 0 7 9 U 1 4 0 7 12

C l  0 0 3 10 J1 90 1 9 Q 1 8 1 0 9 R 1 3 2 0 10 R 1 8 0 9 9 U 1 4 0 8 12

C l  004 10 J 1 9 0 2 9 R 1 3 6 2 10 R 1 8 1 0 9 U 1 4 0 9 12

C l  100 11 J 1 9 0 3 9 R 1001 10 R 1 3 6 3 10 R 1 8 1 2 9 U 1 4 1 0 12

C l  101 11 J 1 9 0 5 9 R 1 0 0 2 10 R 1 4 0 0 12 R 1 8 1 3 9 U 1411 12

C l  2 0 0 11 J 1 9 0 6 9 R 1 0 0 3 10 R 1401 12 R 1 81 4 9 U 1 5 0 0 13

C 1201 11 J1 9 0 7 9 R 1 0 0 4 10 R 1 40 2 12 R 1 81 5 9 U 1501 13

C l 204 11 J 1 9 1 0 9 R 1 0 0 5 10 R 1 4 0 3 12 R 1 81 6 9 U 1 5 0 2 13

C l 300 10 J1 91 1 9 R 1 0 0 6 10 R 1 4 0 4 12 R 1 8 1 7 9 U 1 5 0 3 13

C 1301 10 J 1 9 1 2 9 R 1 0 0 7 10 R 1 4 0 5 12 R 1 8 1 8 9 U 1 5 0 4 13

C l  3 0 2 10 J 1 9 2 0 9 R 1 0 0 8 10 R 1 4 0 6 12 R 1 8 1 9 9 U 1 5 0 5 13

C l  3 0 3 10 J1921 9 R 1 0 0 9 10 R 1 4 0 7 12 R 1 8 2 0 9 U 1 5 0 6 13

C l  3 0 4 10 J 1 9 2 2 9 R 1 0 1 0 10 R 1 4 0 8 12 R 1821 9 U 1 5 0 7 13

C l 3 0 6 10 J 1 9 2 3 9 R 1 0 1 2 10 R 1 5 0 0 13 R 1 8 2 3 9 U 1 5 0 8 13

C l  307 10 J 1 9 2 4 9 R 1 0 1 3 10 R 1501 13 R 1 8 2 5 9 U 1 5 0 9 10

C l  3 0 8 10 J 1 9 2 5 9 R 1 0 1 4 10 R 1 5 0 2 13 . R 1 8 2 6 9 U 1 5 0 9 13

C l  3 0 9 10 R 1 0 1 5 10 R 1 5 0 3 13 R 1 8 2 7 9 U 1 6 0 0 10

C l  311 10 K 1801 9 R 1 0 1 6 10 R 1 5 0 4 13 R 1 8 2 8 9 U 1601 10

C 1 3 1 3 10 K 1 8 0 2 9 R 1 0 1 7 10 R 1 5 0 5 13 R 1 8 2 9 9 U 1 60 2 10

C 1 3 1 5 10 K 1 8 0 3 9 R 1 01 8 10 R 1 5 0 6 13 R 1 8 3 0 9 U 1 60 3 10

C 1 4 0 0 12 K 1 8 0 4 9 R 1 0 1 9 10 R 1 5 0 7 13 R 1 8 3 3 13 U 1 6 0 4 10

C 1401 12 R 1 0 2 0 10 R 1 5 0 8 13 R 1 8 3 4 9 U 1 7 0 0 10

C l  402 12 L I  3 0 0 10 R 1021 10 R 1 5 0 9 13 R 1 8 3 5 9 U 1 8 0 2 9

C l  4 0 3 12 L I  801 9 R 1 0 2 2 10 R 1 5 1 0 13 R 1 8 5 0 9 U 1 8 0 3 9

C l  500 13 L I  8 0 2 9 R 1 0 2 3 10 R 1511 13 R 1861 9 U 1 8 0 4 9

C 1501 13 R 1 0 2 4 10 R 1 5 1 2 13 U 1 8 0 5 9

C l  503 13 L S I  801 13 R 1 0 2 5 10 R 1 5 1 3 13 R T 1 8 0 6 9 U 1 8 0 6 9

C 1591 ' 13 R 1 0 2 6 10 R 1 5 1 4 13

C l  5 9 2 13 P I  0 0 0 10 R 1 0 2 7 10 R 1 5 1 5 13 S I 8 0 1 A 9 V R 1 60 1 10

C l  5 9 3 13 P 1 100 11 R 1 0 2 8 10 R 1 5 1 6 13 S I  8 0 1 B 9 V R 1 80 1 9

C l 594 13 P I  200 11 R 1 0 2 9 10 R 1 5 1 7 13 S 1 8 0 1 C 9 V R 1802 9

C l 600 10 P 1 4 0 0 12 R 1 0 3 0 10 R 1 5 1 8 13 S 1 8 0 1 D 9 V R 1 8 1 0 9

C l  6 0 5 10 P I  4 0 2 12 R 1031 10 R 1 5 1 9 13 S 1 8 0 1 E 9 V R 1 81 1 9

C l  6 0 6 10 P I  4 0 4 12 R 1 0 3 2 10 R 1 5 2 0 13 $ 1 8 0 2 9

C 1 6 1 0 10 R 1 0 3 3 10 R 1521 13 W 1 1 0 0 14

C 1611 10 Q 1001 10 R 1 0 3 4 10 R 1 5 2 2 13 T1 80 1 9 w i i o i 14

C l  660 10 Q 1 0 0 2 10 R 1 0 3 5 10 R 1 5 2 3 13 W 1 3 0 0 10

C 1 6 8 0 10 Q 1 0 0 3 10 R 1 0 5 0 10 R 1 5 2 4 13 T P 1 0 0 0 13 W 1301 10

C l  801 9 Q 1 0 0 4 10 R 1 1 0 0 11 R 1 5 2 5 13 T P 1 5 0 0 13 W 1 4 0 0 12

C l  802 9 Q 1 0 0 5 10 R 1101 11 R 1 6 0 0 10 TP 15 0 1 13 W 1 4 01 12

C l  804 9 Q 1 0 0 6 10 R 1 1 0 2 11 R 1601 10 T P 1 8 0 0 9 W 1 4 0 2 12

C l  805 9 Q 1 0 0 7 10 R 1 1 0 3 11 R 1 6 0 2 10 T P 18 0 1 9 W 1 4 0 5 12

C 1 8 0 6 9 Q 1 0 0 8 10 R 1 1 0 4 11 R 1 6 0 3 10 W 1 4 1 0 12

C l  807 9 Q 1 0 0 9 10 R 1 1 0 5 11 R 1 6 0 4 10 U 1001 10 W 1 4 11 12

C l 808 9 Q 1 0 1 0 10 R 1 1 0 6 11 R 1 6 0 5 10 U 1 0 0 2 10 W 1 4 1 2 12

C 1811 9 Q 10 1 1 10 R 1 1 0 7 11 R 1 6 0 6 10 U 1 0 0 3 10 W 1 4 1 3 12

C 1 8 1 3 9 Q 1 0 1 2 10 R 1 1 0 8 11 R 1 6 0 7 10 U 1 0 0 4 10 W 1 4 1 4 12

C 1 8 1 5 9 O i l  00 11 R 1 1 0 9 11 R 1 6 0 8 10 U 1 0 0 5 10 W 1 4 1 5 12

C 1 8 1 6 9 Q 1101 11 R 1 1 1 0 11 R 1 6 0 9 10 U 1 0 0 6 10 W 1 4 1 6 12

C 1 8 1 7 9 Q 1 1 0 2 11 R 1 2 0 0 11 R 1 6 1 2 10 U 1 0 0 6 11 W 1 4 1 7 12

C 1 8 1 8 9 Q 1 1 0 3 11 R 1201 11 R 1 6 1 3 10 U 1 1 0 0 11 W 1 6 0 0 14

C 1 8 1 9 13 Q 1 2 0 0 11 R 1 2 0 2 11 R 1 6 1 5 10 U 1101 11 W 1 8 01 9

C 1 8 2 0 9 Q 1201 11 R 1 2 0 3 11 R 1 6 1 7 10 U 1 1 0 2 11 W 1 8 0 2 9

C 1 8 2 7 9 Q 1 2 0 2 11 R 1 2 0 4 11 R 1 6 1 8 10 U 1103 11 W 1 8 2 4 9

C 1 8 3 0 9 Q 1 2 0 3 11 R 1 2 0 5 11 R 1 6 1 9 10 U 1 1 0 4 11 W 1 8 3 2 13

C l 850 9 Q 1 3 0 0 10 R 1 2 0 6 11 R 1631 10 U 1 1 0 5 11 W 2 0 0 0 13

Q 13 0 1 10 R 1 2 0 7 11 R 1 6 3 2 10 U 1 1 0 6 11 W 2 0 5 0 13

C R 1 0 01 10 Q 1 3 0 2 10 R 1 2 0 8 11 R 1 6 3 3 10 U 1 1 0 7 11 W 2 1 0 0 10

C R 1 0 0 2 10 Q 1 3 0 3 10 R 1 3 0 0 10 R 1 6 3 4 10 U 1 2 0 0 11 W 2 2 0 0 10

C R 1 0 0 3 10 Q 1 3 0 4 10 R 1301 10 R 1 6 3 5 10 U 1201 11 W 2 2 0 0 11

C R 1 0 0 4 10 Q 1 4 0 0 12 R 1 3 0 2 10 R 1 6 4 0 10 U 1 2 0 2 11 W 2 3 0 0 10

C R 1 0 1 0 10 Q 1401 12 R 1 3 0 3 10 R 1641 10 U 1 2 0 3 11 W 2 3 0 0 13

C R 1 1 0 0 11 Q 1 5 0 0 13 R 1 3 0 4 10 R 1 6 4 2 10 U 1 2 0 4 11 W 2 4 0 0 14

C R 1 3 0 0 10 Q 1501 13 R 1 3 0 5 10 R 1 6 5 0 10 U 1 2 0 5 11 W 2 5 0 0 10

C R 1 5 0 0 13 Q 1 5 0 2 13 R 1 3 0 6 10 R1651 10 U 1 2 0 6 11 W 2 6 0 0 10

C R 1 6 0 0 10 Q 1 5 0 3 13 R 1 30 8 10 R 1 6 6 0 10 U 1 3 0 0 10 W 2 7 0 0 9

C R 1601 10 Q 1 5 0 4 13 R 1 30 9 10 R1661 10 U 1301 10 W 2 8 0 0 13

C R 1 6 0 2 10 Q 1 5 0 5 13 R 1 3 1 0 10 R 1 6 7 0 10 U 1 3 0 2 10 W 2 9 0 0 9

C R 1801 9 Q 1 5 0 6 13 R 1311 10 R 1671 10 U 1 3 0 3 10

C R 1 8 0 2 9 Q 1 5 0 7 13 R 1 3 1 2 10 R 1 6 7 2 10 U 1 4 0 0 12 Y 1 3 0 0 10

C R 1 8 0 3 9 Q 1601 10 R 1 3 1 3 10 R 1 6 8 0 14 U 1401 12

C R 1 8 0 4 9 Q 1 6 0 2 10 R 1 3 1 4 10 R 1 6 8 I 14 U 1 4 0 2 12

C R 1 8 0 5 9 Q 1 6 0 3 10 R 1 3 1 5 10 R 1801 9 U 1 4 0 3 12

C R 1 8 0 6 9 Q 1 6 0 4 10 R 1 3 1 6 10 R 1 8 0 2 9 U 1 4 0 4 12



1

2

m

3

m

4

5

6

m

7

»

8

Service

I B I
C I D I E I F l G l H i J

4 2 0 4 ^ 4 2  C

*A 1 4 — H ot S ig n a l S w itch  b o a rd . f  These components are located on the reverse side of the circuit board.

F ig . 9-20. A 1 0 — C o u n te r/T im e r /M u ltim e te r b o a rd  (SN B 014069 &  B e low ).



A 1 0 — COUNTER/TIMER/MULTIMETER BOARD 
(SN B014069 & BELOW)

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R N U M B E R L O C A T IO N N U M B E R N U M B E R L O C A T IO N N U M B E R N U M B E R L O C A T IO N N U M B E R N U M B E R L O C A T IO N N U M B E R N U M B E R L O C A T IO N N U M B E R N U M B E R L O C A T IO N

C l  0 0 0 10 7 F C R 1 8 0 4 9 6C Q 1 6 0 2 10 6G R 1 3 1 4 10 5G R 1681 14 6F U 1401 12 2G

C 1001 10 7 F C R 1 8 0 5 9 7 D Q 1 6 0 3 10 6G R 1 3 1 5 10 4 D R 1 6 9 0 1 0 6G U 1 4 0 2 12 2G

C l  0 0 2 10 7 H C R 1 8 0 6 9 7 D Q 1 6 0 4 10 5 D R 1 3 1 6 10 4 D R 1801 9 6 C U 1 4 0 3 12 2 F

C l  0 0 3 10 7G C R 1 8 1 0 9 7 D Q 1 8 0 7 9 7 E R 1 3 1 7 10 4 D R 1 8 0 2 9 6 B U 1 4 0 4 12 2 F

C l  0 0 4 10 7H Q 1 8 0 8 9 5D R 1 3 1 8 10 4 D R 1 8 0 3 9 6 B U 1 4 0 5 12 2 F

C 1 1 0 0 11 6J 1 9 0 0 9 6 B Q 1 8 0 9 13 *5 C R 1 3 1 9 10 4 D R 1 8 0 5 9 6 B U 1 4 0 6 12 2 F

C l  101 11 4J J1 9 0 1 9 6 B Q 1 8 1 0 9 8 D R 1 3 2 0 10 4 D R 1 8 0 7 9 7 D U 1 4 0 7 12 2 F

C l  2 0 0 11 6 H J 1 9 0 2 9 6 B R 1 3 6 2 10 6G R 1 8 0 9 9 8 C U 1 4 0 8 12 2 E

C l  201 11 4H J 1 9 0 3 9 6 B R 1001 10 7F R 1 3 6 3 10 6G R 1 8 1 0 9 8C U 1 4 0 9 12 3 F

C 1 2 0 4 11 3G J 1 9 0 5 9 6C R 1 0 0 2 10 8F R 1 4 0 0 12 I D R 1 8 1 2 9 8D U 1 4 1 0 12 I E

C l  3 0 0 10 6H J 1 9 0 6 9 6 C R 1 0 0 3 10 8F R 1 40 1 12 I D R 1 8 1 3 9 8 D U 1411 12 I E

C l  301 10 6H J 1 9 0 7 9 6 C R 1 0 0 4 10 8F R 1 4 0 2 12 I D R 1 8 1 4 9 8 D U 1 5 0 0 13 3 E

C l  3 0 2 10 6H J 1 9 1 0 9 7C R 1 0 0 5 10 7 F R 1 4 0 3 12 2 D R 1 8 1 5 9 8 D U 1501 13 3E

C l 303 10 6H J1911 9 7D R 1 0 0 6 10 7 F R 1 4 0 4 12 2H R 1 8 1 6 9 7 D U 1 50 2 13 3 D

C l  3 0 4 10 6H J 1 9 1 2 9 8D R 1 0 0 7 10 7 F R 1 4 0 5 12 I E R 1 8 1 7 9 6 D U 1 5 0 3 13 4 C

C l  3 0 6 10 7H J 1 9 2 0 9 8 D R 1 0 0 8 10 7 F R 1 4 0 6 12 2G R 1 8 1 8 9 6 D U 1 5 0 4 13 4 C

C l  3 0 7 10 4 D J1 92 1 9 8D R 1 0 0 9 10 7 F R 1 4 0 7 12 1G R 1 8 1 9 9 7 E U 1 5 0 5 13 4 B

C l 308 10 4D J 1 9 2 2 9 7D R 1 0 1 0 10 7 F R 1 4 0 8 12 2H R 1 8 2 0 9 6B U 1 5 0 6 13 4 B

C l  309 10 4 D J 1 9 2 3 9 7 D R 1 0 1 2 10 8G R 1 5 0 0 13 3 D R 1821 9 6 B U 1 5 0 7 13 4 B

C 1311 10 4 D J 1 9 2 4 9 7 D R 1 0 1 3 10 8G R 1501 13 4 E R 1 8 2 3 9 8 D U 1 5 0 8 13 4 B

C 1 3 1 3 10 6H J 1 9 2 5 9 7 D R 1 0 1 4 10 7G R 1 5 0 2 13 4 E R 1 8 2 5 9 5 D U 1 5 0 9 10 4 D

C 1 3 1 5 10 4D R 1 0 1 5 10 7G R 1 5 0 3 13 4E R 1 8 2 6 9 5D U 1 50 9 13 4 D

C l  4 0 0 12 2E K 1801 9 7C R 1 0 1 6 10 7G R 1 5 0 4 13 3 D R 1 8 2 7 9 5 D U 1 6 0 0 10 5G

C l  401 12 2G K 1 8 0 2 9 7C R 1 0 1 7 10 7G R 1 5 0 5 13 4 C R 1 8 2 8 9 5 D U 1601 10 5G

C l  4 0 2 12 2F K 1 8 0 3 9 7 C R 1 0 1 8 10 7H R 1 5 0 6 13 4 C R 1 8 2 9 9 7 E U 1 6 0 2 10 5 F

C l  4 0 3 12 3G K 1 8 0 4 9 7 D R 1 0 1 9 10 8G R 1 5 0 7 13 3 B R 1 8 3 0 9 7D U 1 60 3 10 5F

C l  500 13 3E R 1 0 2 0 10 8G R 1 5 0 8 13 5 D R 1 8 3 3 13 5 C U 1 6 0 4 10 6G

C l  501 13 3 D L I  3 0 0 10 6H R 1021 10 8H R 1 5 0 9 13 4 C R 1 8 3 4 9 5E U 1 7 0 0 10 5 F

C l  5 0 3 13 4 C L I  801 9 6 A R 1 0 2 2 10 7H R 1 5 1 0 13 4 C R 1 8 3 5 9 6 B U 1 8 0 2 9 7 D

C l  591 13 4 F L I  8 0 2 9 6 A R 1 0 2 3 10 7 H R 1511 13 4 C R 1 8 5 0 9 8 A U 1 8 0 3 9 7 D

C l  5 9 2 13 4E R 1 0 2 4 10 7 G R 1 5 1 2 13 4 C R 1861 9 5D U 1 8 0 4 9 6D

C l  5 9 3 13 4 E L S I 801 13 5 C R 1 0 2 5 1 0 7G R 1 5 1 3 13 4 C U 1 8 0 5 9 6 D

C l  5 9 4 13 4 E R 1 0 2 6 10 7 H R 1 5 1 4 13 4 C R T 1 8 0 6 9 8 B U 1 8 0 6 9 6 D

C l  6 0 0 10 8H P I 0 0 0 10 8J R 1 0 2 7 10 7G R 1 5 1 5 13 3 C

C l  605 10 6G P 1 100 11 4H R 1 0 2 8 10 7H R 1 5 1 6 13 3 C S I 8 0 1 A 9 7 A V R 1601 10 6G

C l  6 0 6 10 5G P I  2 0 0 11 4G R 1 0 2 9 10 7G R 1 5 1 7 13 3 C S I  8 0 1 B 9 7 A V R 1801 9 8 D

C 1 6 1 0 10 6 F P I  4 0 0 12 2 D R 1 0 3 0 10 7 F R 1 5 1 8 13 3 C S I 8 0 1 C 9 7 A V R 1 8 0 2 9 8 D

C l  611 10 6G P I 4 0 2 12 1G R 1031 10 7G R 1 5 1 9 13 3 C S I 8 0 1 D 9 7 A V R 1 8 1 0 9 8 C

C l 660 10 5F P I  4 0 4 12 1H R 1 0 3 2 10 7G R 1 5 2 0 13 4 E S I  8 0 1 E 9 6A V R 1811 9 8 C

C l  680 10 6 F R 1 0 3 3 1 0 7 F R 1 52 1 13 5 D S I  8 0 2 9 8 A

C l  6 9 0 3 B 6 F Q 1 0 0 1 10 7F R 1 0 3 4 10 7 J R 1 5 2 2 13 5 D W 1 1 0 0 14 6 F

C l  691 3 S 6G Q 1 0 0 2 10 8F R 1 0 3 5 10 7J R 1 5 2 3 13 5 E T 1 80 1 9 5 B W 1101 14 6 F

C l 692 I B 6F Q 1 0 0 3 10 8F R 1 0 5 0 10 8G R 1 5 2 4 13 4 E W 1 3 0 0 10 5H

C l 801 9 8 B Q 1 0 0 4 10 8F R 1 1 0 0 11 6 J R 1 5 2 5 13 4 C T P 1 0 0 0 13 4 F W 1 3 01 10 5H

C l  8 0 2 9 7 C Q 1 0 0 5 10 7F R 1101 11 6 J R 1 6 0 0 10 5G T P 1 5 0 0 13 4 F W 1 4 0 0 12 1G

C l  8 0 4 9 7 C Q 10O 6 10 7 F R 1 1 0 2 11 6 J R 1601 10 5G T P 15 0 1 13 5E W 1401 12 1G

C l  805 9 7 D Q 1 0 0 7 10 7 F R 1 1 0 3 11 6J R 1 6 0 2 10 8G T P 180 0 9 8E W 1 4 0 2 12 1G

C l 8 06 9 6D Q 1 0 0 8 10 7H R 1 1 0 4 11 5J R 1 6 0 3 10 8G T P 18 0 1 9 6 B W 1 4 0 5 12 I F

C l  8 0 7 9 8 C Q 1 0 0 9 10 7G R 1 1 0 5 11 5J R 1 6 0 4 10 8G W 1 4 1 0 12 2G

C l  8 0 8 9 8 C Q 1 0 1 0 10 7G R 1 1 0 6 11 5J R 1 6 0 5 10 8H U 1001 10 7H W 1 4 11 12 3G

C 1 81 1 9 7 D Q 1011 10 8G R 1 1 0 7 11 5J R 1 6 0 6 10 8H U 1 0 0 2 10 8G W 1 4 1 2 12 3G

C 1 8 1 3 9 6D Q 1 0 1 2 10 8G R 1 1 0 8 11 5J R 1 6 0 7 10 8H U 1 0 0 3 10 8H W 1 4 1 3 12 3G

C l  8 1 5 9 5 D Q 1 1 0 0 11 6J R 1 1 0 9 11 4 H R 1 6 0 8 10 8H U 1 0 0 4 10 7G W 1 4 1 4 12 3G

C l  8 1 6 9 6E Q 11 0 1 11 6J R 1 1 1 0 11 5H R 1 6 0 9 10 8H U 1 0 0 5 10 8 F W 1 4 1 5 12 3G

C l  8 1 7 9 6E Q 1 1 0 2 11 5J R 1 2 0 0 11 6H R 1 6 1 2 10 6G U 1 0 0 6 10 8H W 1 4 1 6 12 2G

C 1 8 1 8 9 6 B Q 1 1 0 3 11 5J R 1201 11 6H R 1 6 1 3 10 6G U 1 0 0 6 11 3H W 1 4 1 7 12 2G

C l  8 1 9 13 5 C Q 1 2 0 0 11 6H R 1 2 0 2 11 6H R 1 6 1 5 10 6G U 1 1 0 0 11 6J W 1 6 0 0 14 6F

C l  8 2 0 9 8 D Q 12 0 1 11 6H R 1 2 0 3 11 6H R 1 6 1 7 10 6F U 1101 11 4J W 1 8 01 9 8 A

C l  827 9 6 D Q 1 2 0 2 11 5H R 1 2 0 4 11 5H R 1 6 1 8 10 6F U 1 1 0 2 11 4H W 1 8 0 2 9 8 A

C l 8 3 0 9 6B Q 1 2 0 3 11 5J R 1 2 0 5 11 5 H R 1 6 1 9 10 6 F U 1 1 0 3 11 4H W 1 8 2 4 9 5 B

C l  8 5 0 9 8 A Q 1 3 0 0 10 6H R 1 2 0 6 11 5 H R 1631 10 5F U 1 1 0 4 11 3J W 2 0 0 0 13 5 A

Q 13 0 1 10 5H R 1 2 0 7 11 5H R 1 6 3 2 10 5F U 1 1 0 5 11 3H W 2 0 5 0 13 5 A

C R 1 0 01 10 8G Q 1 3 0 2 10 5G R 1 2 0 8 11 4G R 1 6 3 3 10 5 D U 1 1 0 6 11 3H W 2 1 0 0 10 7 E

C R 1 0 0 2 10 7G Q 1 3 0 3 10 4D R 1 3 0 0 10 6H R 1 6 3 4 10 7G U 1 1 0 7 11 3G W 2 2 0 0 10 7 E

C R 1 0 0 3 10 7G Q 1 3 0 4 10 4 D R 1301 10 5 H R 1 6 3 5 10 5 D U 1 2 0 0 11 6H W 2 2 0 0 11 7 E

C R 1 0 0 4 10 7G Q 1 4 0 0 12 2 D R 1 3 0 2 10 5H R 1 6 4 0 10 5 D U 1201 11 4G W 2 3 0 0 10 6 F

C R 1 0 1 0 10 7 F Q 1 4 0 1 12 2 E R 1 3 0 3 10 6 H R 1641 10 5 D U 1 2 0 2 11 4 F W 2 3 0 0 13 6 F

C R 1 1 0 0 11 7J Q 1 5 0 0 13 4E R 1 3 0 4 10 5H R 1 6 4 2 10 5D U 1 2 0 3 11 3G W 2 4 0 0 14 7 F

C R 1 3 0 0 10 6H Q 15 0 1 13 3 C R 1 3 0 5 10 6 H R 1 6 5 0 1 0 5G U 1 2 0 4 11 3 F W 2 5 0 0 10 7 E

C R 1 5 0 0 13 4 E Q 1 5 0 2 13 3 C R 1 3 0 6 10 7H R 1651 10 6E U 1 2 0 5 11 3F W 2 6 0 0 10 7 F

C R 1 6 0 0 10 7G Q 1 5 0 3 13 3 C R 1 3 0 8 10 6G R 1 6 6 0 10 6F U 1 2 0 6 11 3 F W 2 7 0 0 9 7E

C R 1 6 01 10 5E Q 1 5 0 4 13 4C R 1 3 0 9 10 6G R1661 10 5G U 1 3 0 0 10 5H W 2 8 0 0 13 4E

C R 1 6 0 2 10 5E Q 1 5 0 5 13 4 C R 1 3 1 0 10 6G R 1 6 7 0 10 6G U 1301 10 6H W 2 9 0 0 9 6 A

C R 1801 9 6 B Q 1 5 0 6 13 4 C R 1311 10 6G R 1671 10 6G U 1 3 0 2 10 6G

C R 1 8 0 2 9 6 C Q 1 5 0 7 13 4 C R 1 3 1 2 10 6G R 1 6 7 2 10 6G U 1 3 0 3 10 5G Y 1 3 0 0 10 4 D

C R 1 8 0 3 9 6 B Q 1601 10 . k6G R 1 3 1 3 10 5G R 1 6 8 0 14 6F U 1 4 0 0 12 2H

REV FEB 1986



2236 Service
D M M  INPUT C IRCUIT < 9

A S S E M B L Y  A 1 0

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D
N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l 8 01 4B 8 A J 1 9 2 3 7B 7D R 1 8 3 0 5 M 7 D
C l 8 0 2 4E 7C J 1 9 2 4 7B 7 D R 1 8 3 4 8F 8 F
C l 8 0 4 4E 7C J 1 9 2 5 7B 7 D R 1 8 3 5 9 J 6C
C l 8 0 5 5E 7 D R 1 8 5 0 5C 8 A
C l 8 0 6 5E 6 D K 1 8 0 1 4G 7C R 1 86 1 8D 5D
C l 8 0 7 3K 8C K 1 8 0 2 4G 7C
C l 8 0 8 3 L 8C K 1 8 0 3 4G 7C R T 1 8 0 6  - 4 J 8B
C l 8 1 1 3 M 7D K 1 8 0 4 5F 7 D
C 1 8 1 3 5N 7 D T 1 8 0 1 9 H 5B
C 1 8 1 5 8 D 5 D L 1 8 0 1 5 B 6B
C 1 8 1 6 5 L 6E L 1 8 0 2 6 B 6B T P 1 8 0 0 3 P 8E
C 1 8 1 7 2P 6E T P 1 8 0 1 5 D 6B
C 1 8 1 8 9 L 6B Q 1 8 0 7 2P 7E
C l 8 2 0 5G 8 D Q 1 8 0 8 8E 5 D U 1 8 0 2 3N 7E
C l 8 2 7 5F 6 D Q 1 8 1 0 7 J 8 D U 1 8 0 3 5N 7 0
C l 8 3 0 9 J 6B U 1 8 0 4 8 H 6 D
C l 8 5 0 4C 8 A R 1 8 0 1 4 D 6C U 1 8 0 5 9H 6 D

R 1 8 0 2 4 H 6B U 1 8 0 6 8 D 6 D
C R 1 8 01 9K 6B R 1 8 0 3 4 H 7B
C R 1 8 0 2 9 K 6C R 1 8 0 5 2 D 6B V R 1 8 0 1 4 L 8 D
C R 1 8 0 3 9K 6B R 1 8 0 7 3 L 7 D V R 1 8 0 2 4 L 8 D
C R 1 8 0 4 9K 6C R 1 8 0 9 3 K 8C V R 1 8 1 0 4 P 8C

C R 1 8 0 5 4 L 7 D R 1 8 1 0 3 K 8C V R 1 8 1 1 4 P 8C
C R 1 8 0 6 4L 7 D R 1 8 1 2 4 L 8 D
C R 1 8 1 0 3 M 8 D R 1 8 1 3 3 M 8 D W 1 801 5B 8 A

R 1 8 1 4 4 N 8 D W 1 8 0 2 4 B 8 B
J 1 9 0 0 9 S 6 8 R 1 8 1 5 3 P 8 D W 1 8 2 4 9 H 5B

J 1 9 0 1 9 0 6 B R 1 8 1 6 3 N 7 D W 2 7 0 0 -1 9B 7E

J 1 9 0 2 9 S 6 B R 1 8 1 7 5 N 6D W 2 7 0 0 -2 9B 7E

J 1 9 0 3 9S 6 B R 1 8 1 8 5 M 7D W 2 7 0 0 -3 9B 7E

J 1 9 0 5 9B 6C R 1 8 1 9 3P 7E W 2 9 0 0 -1 6B 6 A

J 1 9 0 6 8S 6C R 1 8 2 0 9N 6B W 2 9 0 0 -2 6B 6 A

J 1 9 0 7 8S 6C R 18  21 9 L 6 6
J 1 9 1 0 6B 7C R 1 8 2 3 6 J 8 D

J 1 9 1 1 6B 7D R 1 8 2 5 7H 5D
J 1 9 1 2 3S 8 D R 1 8 2 6 8H 5D
J 1 9 2 0 7B 8 D R 1 8 2 7 8E 5D
J 1 9 2 1 6B 8 0 R 1 8 2 8 8E 5 D
J 1 9 2 2 6B 8 D R 1 8 2 9 4N 7E

P a rtia l A 1 0  a lso s h o w n  o n  d iag ram s W , 11, 12. 13 a n d  14.

ASS E M B LY  A 14

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

S 1 8 0 1 A 1 C 7 A S 1 8 0 1 C 1C 7 A S I  8 0 1 E 1C 6 A

S 1 8 0 1 B 1C 7 A S 1 8 0 1 D 1C 7 A S I  802 I B 8 A



2236 CONTROL SETTINGS
DC VOLTAGES 4 AC WAVEFORMS

UPPER FU N C TIO N S-
LOWER FUNCTIONS IN
F u n c t io n  S e le c t  DCV

+3BV

-3BV

+ 4 .6 V

+3.2V

4204-63



1

2

►

3

4

5

6

7

8

9

H K M N
j OHMS | 1 DCV 1 W ID T h I PER 1 FREQ

LOWER | | t e m p | Ir m s v I CM \ v  1 DLY TIMEl A TIME
s ie c e SI BO IA 

T
SlSOlB G ie o ic

▼
s ie o io •sieotE

▼

• r
i

1
1
1

▼ ,
i
i

I
1

'  1

i
1

’ 5 T rti_

SEE FUNCTION SWITCHING 
TABLE AT RIGHT □

A T IM E
□

DLY TIME

WIDTH

□
CHI V

DCV ft/-*-
□  □<5n/

TEMP

UPPER FUNCTIONS*“■ pi 1N M. LJ OUT 
LOWER FUNCTIONS

FUNCTION SI801E S180ID S I80 IC S I80 IB S I60 IA  i 5 18 02

-TL/-W- (RESISTANCE/SEMlCONDUCTOld
DCV j *.
WIDTH —
PER J L
FREQ -m.
TOTALIZE

TEMP
AC RMSV .m .
CHIV j b .
DLY TIM E
A  TIME _K.
CO ))) <5.0. (CONTINUITY)

-'f'l
{nt-o2-
J 0617
V O A T ^ P

A  INDICATES WHICH SWITCH BUTTONS ARE PUSHED IN.

FROM PlRlI TS>
FROM P42| I S > - - ^ 21

I
FROM PIR22 RS>

FROM PI523 ^S. 

FROM PI924 4S>

---------------------

!  OV9Z3 K2 fOTTV)
1 f 
1 1

-7 — U--------------------------------------- --
f l 2

1- I  OIS24- KS ( o n v ) I i n z
11

1 Al'DSS K4 d x w )
------------------------------------------i— L r "
_______________________ l TL2______

I
.FROM PIS20 BS>^ OHMS PROTECT

DMM ISOLATION BARRIER----~ _ x — x __x __X — x — x — x — x — x — x — x — x — x — x — x — x — x —'X — x — x — x — x — x — x ~ r *  i
+S.OV 1

V/F OUT 0 ,1 0 05
FROM PIH05 --------------

ZS 4 >

fBovAcl |
FROM
P 2700  s  G N D i

<«C
A C B *

X — x — X — X — X  —  X —  X — X n o t e : w a v e f o r m s  and  vo lta g e s  ta k e n  w it h  s w it c h e s  a s
SHOWN AND NO INPUT SIGNAL APPLIED TO J18 0 2  4  J10OI.

Nd>

A 1 4  HOT SIGNAL SWITCH BOARD AND 
A  10 PARTIAL COUNTER/TIMER/MULTI METER BOARD

NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: *E)

Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List.

0PT0E DATA,
FROM U1503-2*

<§> -V5.0V y
| +|ZV

OPTOE CLKi 
FROM U1503-7

9G

SEE PART3 LIST FOR EARLIER 
VALUES AND SERfAt NUMBER 
RANGES OF PARTS OUTLINED 
OR DEPICTED IN GREY.

— C I& 50 2̂200
CRiac

CR.IB03

^  Cl BIS 
T .O A T j-^F

UPPER, D M M  SHIELD
s  J I ^ O I  }

223<b 4 2 0 4 -1 5  
REV F £ B  W 8 *

D M M  IN P U T  C IRCUIT <^>



2236 CONTROL SETTINGS
DC VOLTAGES 4 AC WAVEFORMS

HORIZONTAL MODE ALT
A S E C /D IV 0 .1 m s
B S E C /D IV 5 p s
A TRIGGER MODE P -P  AUTO
B TRIGGER LEVEL CV-RUN AFTER DELAY
B DELAY TIM E P O S IT IO N  
UPPER FU N C TIO N S-

FULLY CCV

LOWER FUNCTIONS OUT
F u n c t io n  S e le c t A  TIM E
A  TIM E  P O S IT IO N M id r a n g e

♦6 .4V

0V

®  n___ n___ n___ n___

♦6 .2 V

2236 Service COUNTER FRONT END

A S S E M B L Y  A 1 0

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l OOO 9B 7F Q 1 0 1 1 5 M 8G R 1 3 0 6 8N 6H U 1 0 0 3 B 4N 8 H

C l 0 0 1 7G 7F Q 1 0 1 2 4 M 8G U 1 0 0 3 C 6 M 8 H

C l 0 0 2 9B 7 J Q 1 3 0 0 A 8K 6 H R 1 3 0 8 8 J 6H U 1 0 0 3 D 2G 8 H

C l 0 0 3 9C 7G Q 1 3 0 0 B 9 L 6 H R 1 3 0 9 9 J 6H U 1 0 0 4 A 6 J 7G

C l 0 0 4 9C 8 J Q 1 3 0 1 9 J 6 H R 1 3 1 0 9 S 6H U 1 0 0 4 B 6K 7G

C l 3 0 0 8 L 6H Q 1 3 0 2 9K 5 H R 1 31 1 9 S 6 H U 1 0 0 4 C 6K 7G

C l 3 0 1 8 L 6H Q 1 3 0 3 9F 4 D R 1 3 1 2 8P 6H U 1 0 0 5 6F 8F

C l 3 0 2 8 L 6H Q 1 3 0 4 9G 4 D R 1 3 1 3 8G 5 G U 1 0 0 6 A 4K 8H

C l 3 0 3 9 L 6 H Q 1 6 0 1 1 H 6G R 1 3 1 4 8G 5G U 1 0 0 6 B 4 K 8 H

C l 3 0 4 8 M 6H Q 1 6 0 2 1 L 6G R 1 3 1 5 9E 4 D U 1 0 0 6 C 7 J 8 H

C l 3 0 6 8 N 7H Q 1 6 0 3 2 J 6G R 1 3 1 6 9E 4 D U 1 0 0 6 F 3F 8H

C l 3 0 7 9E 4 D Q 1 6 0 4 4 F 5 D R 1 3 1 7 9F 4 D U 1 3 0 0 A 8 J 5 H

C l 3 0 8 9 F 4 D R 1 3 1 8 9F 4D U 1 3 0 0 B 8K 5H

C l 3 0 9 9F 4 D R 1001 6F 7F R 1 3 1 9 9G 4D U 1 3 0 0 C 8L 5 H

C l 311 9F 4 D R 1 0 0 2 6G 8F R 1 3 2 0 9G 4 D U 1 3 0 1 9N 6H

C l 3 1 3 9 D 6H R 1 0 0 3 6H 8F R 1 3 6 2 8 K 6H U 1 3 0 2 8P 6H

C l 3 1 5 9G 4 D R 1 0 0 4 6H 8F R 1 3 6 3 9 L 6H U 1 3 0 3 A 9H 5H

C l 6 0 0 4E 8 J R 1 0 0 5 6 H 7F R 1 6 0 0 2C 5 G U 1 3 0 3 B 8H 5H

C l 6 0 5 3 J 6G R 1 0 0 6 7D 7F R 1 60 1 I D 5G U 1 5 0 9 A 4G 4 D

C l 6 0 6 9C 5G R 1 0 0 7 7C 7F R 1 6 0 2 2F 8G U 1 6 0 0 A 2C 5G

C l 6 1 0 3H 6F R 1 0 0 8 6 D 7F R 1 6 0 3 2F 8G U 1 6 0 0 B 2D 5G

C 1 6 1 1 3 J 6F R 1 0 0 9 6E 7F R 1 6 0 4 2F 8G U 1 6 0 1 IE 5G

C l 6 6 0 2B 5G R 1 0 1 0 6E 7F R 1 6 0 5 2G 8 J U 1 6 0 2 A 3D 5F

C l 6 8 0 3 J 6G R 1 0 1 2 5 J 8 G R 1 6 0 6 2 H 8 J U 1 6 0 2 B 4 D 5F

C l 690 * 3B 6F R 1 0 1 3 5 L 8G R 1 6 0 7 2G 8 J U 1 6 0 3 8 D 5F

C 1 6 9 1 * 3 S 6G R 1 0 1 4 6K 7G R 1 6 0 8 3G 8 J U 1 6 0 4 A 3J 6G

C l 692 * IB 6F R 1 0 1 5 6 L 7G R 1 6 0 9 4E 8 J U 1 6 0 4 B 2 M 6G

R 1 0 1 6 6 J 7G R 1 6 1 2 1 G 6G U 1 7 0 0 A 4C 5F

C R 1 0 01 5 L 8G R 1 0 1 7 6 L 7G R 1 6 1 3 IF 6G U 1 7 0 0 B 4B 5F

C R 1 0 0 2 5K 8G R 1 0 1 8 5 L 7G R 1 6 1 5 1 J 6G U 1 7 0 0 C 2B 5F

C R 1 0 0 3 7 K 8 G R 1 0 1 9 5 L 8G R 1 6 1 7 2J 6F U 1 7 0 0 D 2C 5F

C R 1 0 0 4 6 J 7G R 1 0 2 0 4 L 8G R 1 6 1 8 * 2K 6F
C R 1 0 1 0 7H 7F R 1 02 1 6 L 8 J R 161 9 * 2K 6F V R 1 6 0 1 2L 6G

C R 1 3 0 0 9 M 6 H R 1 0 2 2 6N 7 J R 1 63 1 8C 5F

C R 1 6 0 0 2F 8G R 1 0 2 3 6 D 7 J R 1 6 3 2 3C 5F W 1 3 0 0 9H 5H

C R 1 6 01 2E 5E R 1 0 2 4 4 H 7G R 1 6 3 3 4 G 5D W 1 3 0 1 8 H 5H

C R 1 6 0 2 2E 5E R 1 0 2 5 6 M 7 H R 1 6 3 4 2 D 7 G W 2 1 0 0 -1 6 A 7E

R 1 0 2 6 7L 7H R 1 6 3 5 3F 5 D W 2 1 0 0 -2 6 A 7E

L I 3 0 0 8 M 6H R 1 0 2 7 7 M 7G R 1 6 4 0 3F 5 D W 2 1 0 0 -3 8 A 7E

R 1 0 2 8 9N 7 J R 1 6 4 1 3F 5D W 2 1 0 0 -4 7 A 7E

P I 0 0 0 -1 8 J 8 J R 1 0 2 9 6 H 7G R 1 6 4 2 4F 5D W 2  2 0 0 -1 9 A 7E

P I 0 0 0 - 2 8 J 8 J R 1 0 3 0 7 H 7F R 1 6 5 0 1C 6G W 2 2 0 0 -3 4 A 7E

P I 0 0 0 - 3 8 J 8 J R 1 0 3 1 7 J 7G R 1 65 1 8 D 6E W 2 2 0 0 -5 7S 7E

R 1 0 3 2 7  J 7G R 1 6 6 0 3H 6F W 2 2 0 0 -6 1 A 7E

Q 1 0 0 1 5F 7F R 1 0 3 3 8G 7F R 1 6 6 2B 5G W 2 3 0 0 -1 1 A 6F

Q 1 0 0 2 5G 8F R 1 0 3 4 5N 7 J R 1 6 7 0 1 L 6G W 2 3 0 0 -3 3S 6F

Q 1 0 0 3 5H 8F R 1 0 3 5 6P 7 J R 1 6 7 1 1 L 6G W 2 3 0 0 - 4 2S 6F

Q 1 0 0 4 5H 8F R 1 0 5 0 5 J 8G R 1 6 7 2 I K 6G W 2 3 0 0 -5 3 A 6F

Q 1 0 0 5 6H 7F R 1 3 0 0 8 K 6H R 1 6 9 0 * 2K 6G W 2 5 0 0 -1 5 A 7E
Q 1 0 0 6 6E 7F R 1301 8K 6H W 2 5 0 0 -2 5 A 7E

Q 1 0 0 7 8H 7F R 1 3 0 2 8K 5H U 1 0 0 1 A 6L 7H W 2 6 0 0 -1 2 A 7F

Q 1 0 0 8 6 M 7H R 1 3 0 3 8 L 6H U 1 0 0 1 B 6N 7 H W 2 6 0 0 -2 2 A 7F

Q 1 0 0 9 7 M 7H R 1 3 0 4 8 M 5H U 1 0 0 2 A 5 J 8 G

Q 1 0 1 0 5L 7H R 1 3 0 5 8 M 6 H U 1 0 0 2 B 5L 8G Y 1 3 0 0 9F 4 D

U 1 0 0 2 C 2G 8 G
U 1 0 0 3 A 6P 8 H

P a rtia l A 1 0  a lso sh o w n  on d iag ram s 9. 11. 12. 13 anc 14.

♦ 6 .5  V

+4.4V

+6.5V

*S e e  P a rts  L is t fo r  
s e r ia l n u m b e r ranges.



1

2

3

»

4

5

6

*■

7

►

8

►

9

►

lO

CIRCUIT NO. TYPE GND
UIOOI lOlSi 1,16 8
UlOOZ. 10107 1,16 e
UI003 10102 .,16 a
UI0O4 10105 l , i  6 8
UlOOS 4 5 56B 16 8,13,14,15
UlOO fo 4048B 1,16 8
U1300 MC4044P 14 7
UI30! I6 4SP 1,14 ~2,4,6,7,8,4)11,13
U10O2 I013B 9
Ul3O0 7‘1L.S74 14 7
U1 6 0 0 74U573 4 11
UlfeOl 74USI53 16 1,8,15
U 1602 74LS74 14 7
U 1603 74L5IS3 16 a
U 1700 74 US 02 14 7

4 2 0 4 -1 6 ,
R.EV A P R  1406* COUNTER FRONT E N D



2236 Service

2236 CONTROL SETTINGS
DC VOLTAGES & AC WAVEFORMS

HORIZONTAL MODE A
A TRIGGER MODE P -P  AUTO
A SOURCE L IN E
UPPER FU N C TIO N S-  
LOWER FUNCTIONS IN
F u n c t i o n  S e l e c t  TO TALIZE

• AA/WVWV+4.7V

+3.3V

• A A A A A

4204-65



COUNT CHAINS O T

A S S E M B L Y  A 1 0

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l 1 0 0 7 A 6 J R 1 1 1 0 1C 5H

C 1 1 0 1 7 A 4 J R 1 2 0 0 6F 6 J

C l 2 0 0 7B 6H R 1 2 0 1 7F 6 J

C l 201 7B 4 H R 1 2 0 2 7E 6 J

C l 2 0 4 7C 3G R 1 2 0 3 7E 6 J
R 1 2 0 4 8E 6 J

C R 1 1 0 0 2C 7 J R 1 2 0 5 1C 5  J
R 1 2 0 6 7F 5 J

P 1 1 0 0 -1 4 H 4 H R 1 2 0 7 8E 5 J
P 1 1 0 0 -2 4 H 4H R 1 2 0 8 8 J 4G
P 1 1 0 0 -3 4 H 4 H
P I 2 0 0 -1 8 H 4G U 1 0 0 6 D 2B 8 H

P I 2 0 0 -2 8 H 4 G U 1 0 0 6 E 2C 8 H

P I 2 0 0 -3 8H 4 G U 1 1 0 0 3 D 6 J

U 1 1 0 1 A 8G 4 J

Q 1 1 0 0 2E 6 J U 1 1 0 1 B 4G 4 J

Q 1 1 0 1 2F 6 J U 1 1 0 2 A 1H 4H
Q 1 1 0 2 3E 5 J U 1 1 0 2 B 3 H 4H
Q 1 1 0 3 3F 5J U 1 1 0 3 4 K 4H

Q 1 2 0 0 6E 6 J U 1 1 0 4 1 J 3 J
Q 1 2 0 1 6F 6 H U 1 1 0 5 1 L 3 J

Q 1 2 0 2 8E 5H U 1 1 0 6 1 M 3 H

Q 1 2 0 3 8F 5 J U 1 1 0 7 I P 3G

U 1 2 0 0 6 D 6 J
R 1 1 0 0 2E 6 J U 1 2 0 1 A 6H 4 G
R 1 1 0 1 3F 6 J U 1 2 0 1 B 7H 4 G
R 1 1 0 2 2E 6 J U 1 2 0 2 8K 4F

R 1 1 0 3 3E 6 J U 1 2 0 3 6 J 3G
R 1 1 0 4 4E 6 J U 1 2 0 4 6 L 4 G

R 1 1 0 5 3E 5 J U 1 2 0 5 6 M 4F

R 1 1 0 6 3F 5 J U 1 2 0 6 6P 3F
R 1 1 0 7 4E 5 J
R 1 1 0 8 4F 5 J W 2 2 0 0 -2 9 A 7E

R 1 1 0 9 4 J 4 H W 2 2 0 0 - 4 9 A 7E

P artia l A 1 0  a lso s h o w n  on  d iag ram s 9. 10. 12. 13 and 14.



1

►

2

►

3

4

5

►

6

►

7

►

8

►

9

H K M N
FROM [ m i l

4N<g>lciW*
b u s y . ,  r

FROM QI009 
1M 

TR ESET | 
FROM UIBQ2-I<? 

7G <§>

U 1 I0 2 A
74LS 393

FROM U I0 0 3 --  
4 N  <$►

U 1 0 0 6 D  U 1 0 0 4 E
4049B 4049B

L ^ c

FROM f c t f t 4 >  
U I4 0 T  < C lE T »

Si—T

CIIOO CHOI C I200 C120I <
i  o.tywF ^  O.l^iF i ;  O.\fi? i  O.I/jF i
rb  f b  zb  r b  rb

SJOVj 
0 2 0 4  

1 / jF  ^ C M ^ F

CIRCUIT# TYPE + 5 ^ GND
UI too 10131 1,16 8
UIIOI 74US73 4 11
U 1102. 74LS393 14 7
UU03 4 0 4 0 8 16 6
(J1I04 74LS367 16 8
UIIO S 74LS367 16 8
UI 106 74LS367 16 8
U1107 74LS367 16 8
U 1200 to ta l M 6 8
U 120 I 74LS393 14 7
U 12.0 2. 4 0 4 0 S 16 e
U1203 74US367 16 e
U I204 74LS367 16 8
U I205 74LS367 16 8
01206 74t-S3fe7 16 8

J J

T >“ c l

S z

0 *

R i *2

S i

D , Q i

R» Q i

Q H O O

< Ruo:
r IQ

Q U O !

|  Rl|03

isi°

U H O O
tOl3l

1-5-OVjj

Q IIO Z
t  R n o 6  
}  39

Q II0 3

R110.8
IO <

U I I O I B
7 4 L S 7 3

U I I O I A
74LS73

— KflR.
J-C >CP

o,

<?2

U U 0 4
7 4 L S 3 6 7

>~£P
MR

<*l

U II0 2 B
74L5 393

PllOO
WORM

□3

EN^
e n *

- >

- > ■

3 Q O 0 y

5  CD I y
l>

7  CD2^

9  C03>

It C D 4 ,

C D sJ

u n o s
7 4 L S 3 6 7

U I 1 0 3
404 o a Qi

<*6
Q1
Qi
q 3

Qg
Qio
Q il
O il

l

EW iv
EN^v

_ T v _ \3 CD7 /

3 CD&;

5 COt y

7 CD2,

9 C 0 3 j

U I2 Q IA
7 4 L S 3 9 3

—  Mft
^-o > CP

Q3

U I 2 0 3
7 4 L S 3 6 7

><55
MR

P

3 *

Q i

Qz

« 3

U I 2 C 1 B
74LS393

P I 2 0 0  ____
N O R M  I I

cd

E.N I v
ENzV

4>

3 CDtfy

N 5 CDI y

7 CD2,

N 9 CV3y

It CD4X

r ^ _ 13 CDSJ

U I 2 0 4
74LS367

IE N zv

U I 2 0 2
•40408

+5.0V^

„  TRESET 
"■TO UIG02-I

3D <g>

Qi
<5«
q 7
<5z

c>«t
$5
Cg
Og
Q\o
On
Qiz

<35 01

- > ■

S>
- o -

- >

li CD6.

13 CP7 ,

3 C04y

S CPI ,

9 CD-$)

U H O G
7 4 L S 3 6 7

ENzv
EN,o

N , 13 CDI ,

3 CD4 ̂

5 C05y

7 CD6,

9 CD7 J

U i 1 0 7
7 4 L S 3 6 7

ENiv

- £ > -

9 C07 y

S . II CD2y
13 CD3 j

N 3  004 ,

5 CDS /

7 CD6y

UI205
74t_3367

H>-
- > -

- t > -

13 CDI,

3 CP 4,

5 CDS,
u> 7 CD6,

N ___ 9 C07/

U I 2 0  4
7 4  US 3  6 7

EN»v
E N 2 v

II C02,

13 CD3,

A . 3 CD4,
~ l>

5 CD5,

J 7_CD&J

/G £ \  Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number
A 2 3  A 2 R 1 2 3 4

J T T ‘I * I—  ( 
SufiassemWy ^ 

Number (it used)

Chassis-mounted components have no Assembly Number 
prefix—see end of Replaceable Electrical Parts List.

NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 4E)

I  A10 P A R TIA L COU N TEa>/T IM eR /M O U TlM E TER 3OAR0

2 2 3 6 4204-n
REV FEE. 148>6>

C O U K IT  CHAINS <u>



2236 CONTROL SETTINGS
DC VOLTAGES 4 AC WAVEFORMS

HORIZONTAL MODE A
A TRICGER MODE P -P  AUTO
A SOURCE L IN E
UPPER FU N C TIO N S- 
LOWER FUNCTIONS IN
F u n c t io n  S e le c t  T O TA LIZE

+5V

0V

Q

+5V

0V

Q



2236 Service
CPU SYSTEM <1

A S S E M B L Y  A 1 0

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C l 4 0 0 4 D 2E R 1 4 0 4 G 5G 2 J U 1 4 0 5 C 6K 2F

C l 4 0 1 8 B 2 H R 1 4 0 4 H 5G 2 J U 1 4 0 6 A 5 M 2G

C l 4 0 2 8C 2F R 14041 5G 2 J U 1 4 0 6 B 3K 2G

C l 4 0 3 8C 3G R 1 4 0 5 A 6B I F U 1 4 0 6 C 5K 2G

R 1 4 0 5 C 6 M I F U 1 4 0 6 D 2K 2G

P I 4 0 0 -1 * 4B 2 D R 1 4 0 5 D 5B I F U 1 4 0 7 ' 4 M 2F

P I 4 0 0 -2 ’ 4B 2 D R 1 4 0 5 E 5D I F U 1 4 0 8 5 M 2E

P I 4 0 2 -1 * 5E 1 H R 1 4 0 6 5 J 2G U 1 4 0 9 7 H 3F

P I  4 0 2 -2 ’ 5E 1 H R 1 4 0 7 5F 1 H U 1 4 1 0 A 5C IE

P I  4 0 4 -1 * 4G 1H R 1 4 0 8 3F 2H U 1 4 1 0 B 5D IE

P I  4 0 4 -2 * 4G 1H U 1 4 1 1 5 D IE

P I  4 0 4 -3 * 4G 1H S I 400 * 7F 3G
W 1 4 0 0 A * 6 P 2G

Q 1 4 0 0 4C 2 D U 1 4 0 0 IF 2H W 1 4 0 0 B * 7P 2G

Q 1 4 0 1 4 D 2E U 1 4 0 1 3P 2 H W 1 4 0 1 W * 4P 2G

U 1 4 0 2 5 P 2 G W 1 4 0 1 X * 4 P 2G

R 1 4 0 0 4C I D U 1 4 0 3 A 6E 2F W 1 4 0 2 * 6E 1 H

R 1 40 1 4C I D U 1 4 0 3 B 4E 2F W 1 4 0 2 Y * 3 P 2G

R 1 4 0 2 4C I D U 1 4 0 3 C 6 M 2F W 1 4 0 2 Z * 3 P 2G

R 1 4 0 3 4 D 2 D U 1 4 0 3 D 5H 2F W 1 4 0 5 * 2J 2 F

R 1 4 0 4 A 3F 2J U 1 4 0 3 E 3 J 2F W 1 4 1 0 * 7F 2G
R 1 4 0 4 B 5G 2 J U 1 4 0 3 F 4E 2F W 1 4 1 1 * 8F 3G
R 1 4 0 4 C 5G 2 J U 1 4 0 4 A 6K 2F W 1 4 1 2 * 8F 3G

R 1 4 0 4 D 5G 2 J U 1 4 0 4 B 3K 2F W 1 4 1 3 * 8F 3G

R 1 4 0 4 E 5G 2 J U 1 4 0 5 A 2K 2F W 1 4 14 * 8F 3G

R 1 4 0 4 F 5G 2 J 1 U 1 4 0 5 B 2 K 2F W 1 4 1 5 * 8F 3 G

W 1 4 1 6 * 8F 2G

W 1 4 1 7 * 9F 2G

P a rtia l A 1 0  also s h o w n  on d iag ram s 9, W . 11. 13 a nd  14.

•S e e  P a rts  L is t fo r  
s e r ia l n u m b e r ra n g e s .

4204-66



1

►

2

►

3

►

4

5

6

►

7

►

8

►

9

A ______T B _____ T C  T D  _ j ____ E  T______F  T G  T ____H___  T_____ J  f_____ K  T L  T M  T N ____T ____P _____T____  S

4 2 C H -IB  
R E V  F £ B

CPU SYSTEM  <12,



T B  T__________5 ________ i _________ D

4 2 0 4 - 4 4

F ig u re  9-21 . A 1 3 — D is p la y  b o a rd .

*These components are located on the reverse side of the circuit board.

A 1 3 -D IS P L A Y  BOARD

C IR C U IT
N U M B E R

S C H E M
N U M B E R

C IR C U IT
N U M B E R

S C H E M
N U M B E R

P 2 0 0 0 -1 0 13 P 2 0 5 0 -1 1 3
P 2 0 0 0 -1 13 P 2 0 5 0 -2 13
P 2 0 0 0 -2 13 P 2 0 5 0 -3 1 3
P 2 0 0 0 -3 13 P 2 0 5 0 -4 13
P 2 0 0 0 -4 1 3 P 2 0 5 0 -5 1 3
P 2 0 0 0 -5 13 P 2 0 5 0 -6 13

P 2 0 0 0 -6 1 3 P 2 0 5 0 -7 13
P 2 0 0 0 -7 1 3 P 2 0 5 0 -8 13
P 2 0 0 0 -8 13 P 2 0 5 0 -9 13
P 2 0 0 0 -9 13 V 9 9 0 0 13

2236 Service CPU INTERFACE

A S S E M B L Y  A 1 0

C I R C U I T S C H E M B O A R D C I R C U I T S C H E M B O A R D C I R C U I T S C H E M B O A R D

N U M B E R L O C A T I O N L O C A T I O N N U M B E R L O C A T I O N L O C A T I O N N U M B E R L O C A T I O N L O C A T I O N

C l  5 0 0 9C 3 E R 1 5 0 2 5 D 4 E U 1 5 0 3 9 G 4 C

C l  5 0 1 9 C 3 D R 1 5 0 3 5 B 4 E U 1 5 0 4 3 F 4 C

C l  5 0 3 9 D 4 C R 1 5 0 4 7 F 3 D U 1 5 0 5 3 H 4 B

C 1 5 9 0 - 6 B 6 F R 1 5 0 5 8 D 4 C U1 5 0 6 7 H 4 B

C l  5 9 1 6C 4 F R 1 5 0 6 I F 4 C U1 5 0 7 4 L 4 B

C l  5 9 2 5 B 4 F R 1 5 0 7 6 G 3 B U1 5 0 8 5 K 4 B

C l  5 9 3 5 B 4E R 1 5 0 8 2 F 5 D U 1 5 0 9 A 1G 4 D

C l  5 9 4 4 B 4E R 1 5 0 9 1 H 4 C W 1 8 3 2 * 9 M

C l  8 1 9 9 L 5 C R 1 5 1 0 2 H 4 C W 2 0 0 0 - 1 0 3 L 5 A

R 1 5 1 1 2 H 4 C W 2 0 0 0 - 1 3 N 5 A

C R 1 5 0 0 5C 4 E R 1 5 1 2 2 H 4 C W 2 0 0 0 - 2 3 N 5 A

R 1 5 1  3 1 J 4C W 2 0 0 0 - 3 3 M 5 A

L S I  8 0 1 9 M 5C R 1 5 1 4 2 J 4 C W 2 0 0 0 - 4 3 M 5 A

R 1 5 1  5 3 J 3 C W 2 0 0 0 - 5 3 M 5 A

Q 1 5 0 0 5 D 4 F R 1 5 1 6 2 J 3 C W 2 0 0 0 - 6 3 M 5 A

Q 1 5 0 1 3 J 3 C R 1 5 1 7 2 J 3 C W 2 0 0 0 - 7 3 M 5 A

Q 1 5 0 2 2 K 3 C R 1 5 1 8 3 K 3 C W 2 0 0 0 - 8 3 L 5 A

Q 1 5 0 3 3 K 3 C R 1 5 1 9 3 K 3 C W 2 0 0 0 -  9 3 L 5 A

Q 1 5 0 4 1 H 4 C R 1 5 2 0 5 C 4 E W 2 0 5 0 - 1 3 S 5 A

Q 1 5 0 5 2 J 4 C R 1 5 2 1 9 J 5 D W 2 0 5 0 - 2 3 S 5 A

Q 1 5 0 6 2 J 4 C R 1 5 2 2 9 H 5 D W 2 0 5 0 - 3 3 S 5 A

Q 1 5 0 7 2 H 4 C R 1 5 2 3 9 K 5E W 2 0 5 0 - 4 3 P 5 A

Q 1 8 0 9 9 L 5 C R 1 5 2 4 5 C 4 E W 2 0 5 0 - 5 3 P 5 A

R 1 5 2 5 9 J 4 C W 2 0 5 0 - 6 3 P 5 A

R 1 5 0 0 A 4 C 3 D R 1 8 3 2 ' 9 L 5 D W 2 0 5 0 - 7 3 P 5 A

R 1 5 0 0 B 1C 3 D R 1 8 3 3 9 K 5 C W 2 0 5 0 - 8 3 P 5 A

R 1 5 0 0 C 1C 3 D W 2 0 5 0 - 9 3 N 5 A

R 1 5 0 0 D 1C 3 D T P 1 0 0 0 9 K 4 F W 2 3 0 0 - 2 6 A 6F

R 1 5 0 0 E 1C 3 D T P 1 5 0 0 8 H 4 F W 2 8 0 0 - 1 5 A 4 F

R 1 5 0 0 F 1C 3 D T P 1 5 0 1 9 J 5E W 2 8 0 0 - 2 5 A 4 F

R 1 5 0 0 G 1C 3 D W 2 8 0 0 - 3 4 A 4E

R 1 5 0 0 H 1C 3 D U 1 5 0 0 I D 3 E W 2 8 0 0 - 4 4 A 4E

R1 5 0 0 1 1C 3 D U 1 5 0 1 3 D 3E W 2 8 0 0 - 5 3 A 4E

R 1 5 0 1 4 C 4 E U 1 5 0 2 7 G 3 D

P a r t ia l  A 1 0  a ls o  s h o w n  o n  d ia g r a m s  9 , 10 , 1 1 , 1 2  a n d  14.

A S S E M B L Y  A 1 3

C I R C U I T S C H E M B O A R D C I R C U I T S C H E M B O A R D C I R C U I T S C H E M B O A R D

N U M B E R L O C A T I O N L O C A T I O N N U M B E R L O C A T I O N L O C A T I O N N U M B E R L O C A T I O N L O C A T I O N

P 2 0 0 0 - 1 0 3 L 1C P 2 0 0 0 - 7 3 M 1C P 2 0 5 0 - 5 3 P I B

P 2 0 0 0 - 1 3 N 1 B P 2 0 0 0 - 8 3 L 1C P 2 0 5 0 - 6 3 P I B

P 2 0 0 0 - 2 3 N I B P 2 0 0 0 - 9 3 L 1C P 2 0 5 0 - 7 3 P I B

P 2 0 0 0 - 3 3 M I B P 2 0 5 0 - 1 3 S 1 A P 2 0 5 0 - 8 3 P I B

P 2 0 0 0 - 4 3 M 1C P 2 0 5 0 - 2 3 S 1A P 2 0 5 0 - 9 3 N I B

P 2 0 0 0 - 5 3 M 1C P 2 0 5 0 - 3 3 S 1 A

P 2 0 0 0 - 6 3 M 1 C P 2 0 5 0 - 4 3 P I B V 9 9 0 0 1 L I B

*S e e  P a rts  L is t fo r 
s e r ia l n u m b e r ra n g e s .

2236 CONTROL SETTINGS
AC WAVEFORMS

UPPER FU N C TIO N S-
LOWER FUNCTIONS IN
F u n c t io n  S e le c t  DCV

+5V

0 V

+4.2V

+ 1 ,5V

4 2 0 4 - 6 7



1

»

2

►

3

►

4

»

5

►

6

►

7

►

8

►

9

B H K M N

TOTRST 
FROM P28SO-I

5 M ^ >

ZP<f>

• t - S .O V i R ' 5 0 0 B - I  
J 8 X IO K

FROM UI407-P « 
4 M < $ >

UPPER/LOWER FROM S180M IB 

OHMS/TEMP FROM SI80IA-I I C ^ -  

DCV/RMSV FROM S\80IB*1 iC • 

WID/CHIV FROM SI801C-I IC I 

PER;Da TIME FROM 9801M  IC I 

FREQ/&TIME FROM SI0OIEH IC I

U l 5 0 9 A
4 0 2 7 &

CD0

xl?l
F R O M  U 1 4 0 1 - 7

U  1 5 0  I
T4US367

4 M  <$>

.I Cl 594
r - " F

+5.0V j

+-5.0Vj

CHI 
PROBE I
CODE

CHI
A C  .

SENSE

^  C l 592
Q 1 5 0 0

I- 5.0 Vj

^  C I5
r h  o . l i

A ONLY _  
FROM P2300-Z*

IE <$>
W 2 3 0 O -Z

B GATE SENSE 
FROM U I504-I5* 

4 G  <$>

T>

-D -

- { > -

3-----Wv~

DlGlTREG 
FROM U1408-12*

SM<g>

J. C l5 0 0  JL c i s o i  JL Cl 5 0 3

r ^ F j j O. |/a F

SEGMENT + 5 '° Vj 
FROM U I4 0 8 -I3 *" ~

+ S .O V j-
IO K  | 

- w .  —

BD<? 13

/ BD1 7
\

BO 2 14
*

BD3 4IP* \

BO 4 >8

5 D 5 n

y B D 6 3

R l 5 0  9 
<1.1 K 

----W v-------

R I5 IO  
4 . IK

-----Wv------

Q  1 5 0 4

R \5 n
IO K

— w v —

Q 150*7

U l  5  0 5
4 0 2 . 0 6

IQ ©D 3 Q

6 ID

17 7 D 7<a

4 2D 2 0

14 6 0 6<5

7 3D 3 Q

a 4 D 4 Q

16
5D SQ

L_
n R

>C

U 1 5 0 21<|L5 2.43

I T P 1 5 0 0  
TRESET

RISOS
IOK

DM M LINK 
FROM U l408 -i4^~

. BD«1 4

v BD1 S

,B D 3 12

v 6 D 2 13

U  15 0 3
741*75

w  f

T  PI 5 0 1 + ^*°Vj 
TESTSIG <R!52i 

»8Z

Rlfo5
-+5.0Vj 1

RSB23
470

v a - ^ o o
F& 94C 1

Q1506

I R I5 I4  
•

+ 3 0 \ /c

Q 1 5 0 2

; R i 517 
► 2 2 k

-6
+ 3 0 ^

„ QI502-JQI50I ,___7P\

R IS H
i ,OK

: R i5 i8 VL3f  
>  4 7 K P 2 0 0 CLT

W 2  o a o

L_ - h -

5 5 _______ 04 F a  F2

U I 5 0 7

-D -
[ > -

-D -

T > -

U I 5 0 S6118
NO TE: WAVEFORMS TAKEN IN DCV MODE.

T>-
-O -

T>-

O D

><§>

► IS0 TO U10 0 5 -2  6F 

► ISI TO U10 0 5 -3  6P

► W IDTH TO UIOOfe-5 4 K  

►ENABLE TO UIOOfc-1 1J 

►TRESET TO U I1 0 0 -2  4C

► DMODE0 TO U1106-14 1*0

► DMODEI TO UIGOI-2 IE ?<$

► BARM TO U 1 0 0 5 -1 6FJ

► OPTOEDATA TO U1804-2  8 h)

► OPT0ECLK. TO U18 0 5 - 2 9 HJ

►TESTSIG TO Q1004 5H <§>

■ AND Ul 102-2 IH<£i>

Cie.14 |
Sh h M - t

R i a n
IOK

t o i s c f l

l Tt Y C

<5>

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number
A23 A2 R1234

. . .  I ; Schematic
! * , 1 -  CircuitHomber Subassembly Sumter 
Number (if used)

Chassis-rounled components nave ro Assembly Number 
prenx—see end ol Replaceable Electrical Pails list

NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER OIAGRAMS INDICATES THE 
GRID COORDINATES ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 4E)

C IR C U IT  4 T Y P E . + S.O'Jj G ND
U  1 5 0 0 7 4 L S 2 4 4 2 0 IO
U I5 0 I T 4 L .S 3 6 7 1 6 6
U l 5 0  2 7 4 L S 2 7 3 20 IO
U IS 0 3 , 7 4  IT  5 16 a
U 1 5 0 4 7 4 L 5 1 7 5 1 6 8
U I6 0 5 4 0 2 6 6 16 8
U l 5 0 6 7 4 U S 2 7 3 2 0 \0
U 1507 61 IB 4
U 1 5 0 8 G i i d 4
U 1 5 0 9 4 0 2 7 B 16 8

j  / A l Q  P A R T I A L -  C O U N T E R / T 1 K / E R /  M U L T I M E T E R  6 Q M g D

2 2 3 6
4 2 0 4 - IH 

R & V  AUG
CPU INTERFACE. < \§



POWER DISTRIBUTION

A S S E M B L Y  A 1

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

C 2 0 0 4 H 3E R 7 9 7 4 K 3G W 9 7 7 8E 6E

C 201 8 H 3E R 7 9 9 2 D 3E W 9 7 9 8 K 3H

C 2 2 0 4 H 2 D R 9 6 4 6 D 3 H W 9 9 1 5 D 5B

C 2 7 4 3E 2G R 9 6 6 6F 7E W 9 9 2 5E 5 A

C 451 9F 6 D W 9 9 3 9E 6B

C 4 9 4 4F 5 D T P 96 1 8 D 8E W 9 9 5 9E 6B

C 4 9 9 8F 5C W 9 9 7 4 G 4 D

C 5 0 7 6F 6C W 4 0 8 9 F 7B W 9 9 8 8 H 4E

C 5 9 0 7 J 7 D W 4 9 4 4 F 5D W 9 9 9 8 H 2E

C 7 9 6 8K 2G W 5 5 6 6 D 2 H W 9 0 0 1 - 1 2 4 P 5 A

C 7 9 7 4 K 3 G W 5 9 0 7 J 7C W 9 0 0 1 -5 4P 5 A

C 7 9 9 2E 3F W 5 9 1 7 H 7 D W 9 4 0 0 - 1 5 6P 7E

W 5 9 2 6 H 8C W 9 4 0 0 -1  6 6P 7E

E 2 0 0 4H 4E W 8 8 5 8 L 4G W 9 4 0 0 -1  8 6P 7E

E201 8H 4E W 9 5 4 2 D 6F W 9 4 0 0 -2 3 6P 7E

E 2 7 2 3E 1G W 9 5 5 2 D 4 H W 9 4 0 0 -2 4 7P 7E

E 5 9 0 6H 8 C W 9 5 6 2 D 5F W 9 4 0 0 -2 5 7P 8E

W 9 5 7 3C 7F W 9 4 0 0 -2 6 5P 8E

P 2 4 0 0 - 1 6C 8 D W 9 5 9 2 D 4E W 9 4 0 0 -2 7 5P 8E

P 2 4 0 0 -2 3C 8 D W 9 6 0 4 D 7F W 9 4 0 0 -3 6P 6E

P 2 4 0 0 -3 7C 8D W 9 6 1 8 D 8F W 9 7 0 0 - 8 2P 7E

P 2 4 0 0 -4 4C 8 D W 9 6 4 3 D 3 H W 9 7 0 5 -1 3P 5E

P 2 4 0 0 -5 5C 8D W 9 6 5 3 D 3 H W 9 7 0 5 - 4 3P 5E

W 9 6 8 6E 8F W 9 7 0 5 - 6 4P 5E

R 2 2 0 4 H 2 D W 9 7 1 4E 7E W 9 7 0 5 - 7 3P 5E

R451 9F 6 D W 9 7 2 4E 6E W 9 7 0 5 - 8 2P 5E

R 4 9 4 4F 5E W 9 7 4 4 J 3H W 9 9 9 1 -1 8P 5E

R 4 9 9 8F 5E W 9 7 5 4 K 3 H W 9 9 9 1 -2 9P 5E

R 7 9 6 8K 2G W 9 7 6 8E 7E W 9 9 9 1  3 9P 5E

P a rtia l A 1 a lso  sh ow n  on  d iag ram s 2. 3, 4. 5. 6  a n d  7.

A S S E M B L Y  A 3

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N L O C A T IO N

W 8 9 4P 1C W 9 0 0 0 - 12 4P 4B W 9 0 0 0 - 5 4 P 4 A

P artia l A 3  a lso sh ow n  on d iag ram s 1, 2, 3. 4. 5. 6  a nd  7.

A S S E M B L Y  A 1 0

C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D C IR C U IT S C H E M B O A R D

N U M B E R L O C A T IO N L O C A T IO N N U M B E R L O C A T IO N l o c a t i o n N U M B E R L O C A T IO N L O C A T IO N

R 1 6 8 0 4B 6F W 1 1 0 1 6B 6F W 2 4 0 0 -3 7 8 7F

R 168 1 7B 6F W 1 6 0 0 3B 6F W 2 4 0 0 -4 4B 7F

W 2 4 0 0 -1 6B 7F W 2 4 0 0 -5 5B 7F

W 1 1 0 0 5B 6F W 2 4 0 0 -2 3B 7F

P artia l A 1 0  a lso  s h o w n  on d iag ram s 9. 10. 11. 12 a n d  13.
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Figure 9-22. Partial A l l — Counter/Timer/Multimeter board with Option 14.

"These components are located on the reverse side of the circuit board.

TEST WAVEFORM FOR OPTION 14

+4V

0V

4204-68



2236 Service

T O
U I 3 0 0 - 4

8 K ^ >  
T O  

UI300-II
S K <0>

2 2 3 6
Z Z O A - Z 2

OPTION IA



C 2 3 7  
R 2 4 0  HF

D L  P E A K  R 8 7 4  R 8 7 0

C 7 8 5
5 -n s

T IM IN G

C 7 7 5
5 -n s

T IM IN G

R 8 5 1
G R ID
B IA S

W 9 5 6
+ 3 0 V

W 9 5 4  
+ 100V

W 9 6 0
+ 8 .6 V

W 9 6 8
+ 5 .2 V

T P 96 1
-8 .6 V

R 9 3 8
-8 .6 V
A D J

A 1 — M A IN  B O A R D  A D J U S T M E N T  L O C A T IO N S
4 2 0 4 - 0 1



2236 Service

C l
C H  1 IN P U T  

S T A N D A R D IZ E S

C 4  
C H I  1 0 0 X  

IN P U T  C

C 5 5  
C H 2  

1 0 0 X  L F ' 
C O M P

C 51 
C H  2  IN P U T  

S T A N D A R D IZ E S

C 5 4  
C H 2 1 0 0 X  

IN P U T  C

C11 
C H I 1 0 X  
IN P U T  C

R 4 7
C H  1 R IO R 2 6 R 2 5

C 2 6  
C H  1

M F /L F C H  1 C H  1 C H  1 2 -m V
G A IN S TE P 2 -m V V A R P E A K
B A L B A L G A IN B A L C O M P

C 61 C 6 2 C 5 3 R 9 7 R 7 6 C 7 6 R 8 3
C H 2 1 0 X C H 2  , C H  2 C H  2 C H  2 C H  2 C H  2
IN P U T  C 1 0 X  LF M F /L F M F /L F 2 -m V 2 -m V 2 /5 - m V

C O M P C O M P G A IN G A IN P E A K D C
B A L C O M P B A L

4 2 0 4 - 0 2

A 2 — A T T E N U A T O R  B O A R D  A D J U S T M E N T  L O C A T IO N S



2236 Service
R 7 3 0  

B S W E E P  
G A IN

R 7 4 0  
A  S W E E P  

G A IN

C 7 1 3
B

H IG H
S P E E D

T IM IN G

A 4 — T IM IN G  B O A R D  A D J U S T M E N T  L O C A T IO N S

R 6 5 2
D E L A Y

E N D

C H  1 
V O LT S  

C A L

5 0 V
C O M P

A 1 2 — M U L T IM E T E R  C O N T R O L  B O A R D  A D J U S T M E N T  L O C A T IO N S

A 5 - A L T N  SW EEP L O G IC  B O A R D  A D J U S T M E N T  L O C A T IO N S



A 1 0 — C O U N T E R /T IM E R /M U L T IM E T E R  B O A R D  A D J U S T M E N T  L O C A T IO N S



GENERAL NOTES
A. U se  s c h e m a t i c  d i a g r a m s ,  The o v e r a l l  b l o c k  

d i a g r a m ,  c i r c u i t  b o a r d  i l l u s t r a t i o n s ,  a n d  
c i r c u i t  d e s c r i p t i o n s  w hen  a n a l y z i n g  i n s t r u m e n t  
m a l f u n c t i o n s  a n d  l o c a t i n g  t e s t  p o i n t s .  Th e  
s c h e m a t i c  d i a g r a m s  i n c l u d e  t y p i c a l  w a v e f o r m s  
a n d  v o l t a g e s  t h a t  a r e  i n t e n d e d  o s  a n  a i d
i n  t r o u b l e s h o o t i n g .

B .  A l w a y s  s e t  t h e  POWER s w i t c h  t o  OFF a n d  u n p l u g  
t h e  l i n e  c o r d  b e f o r e  s w o p p i n g ,  r e m o v i n g ,  o r  
r e p l a c i n g  c o m p o n e n t s ,  a n d  b e f o r e  c o n n e c t i n g  o r  
d i s c o n n e c t i n g  i n s t r u m e n t  l e a d s  a n d  c o b l e s .

C. When a n a l y z i n g  c i r c u i t  m a l f u n c t i o n s ,  c o n s i d e r  
c o n n e c t o r s  a n d  c a b l e s  a s  p o s s i b l e  c a u s e s  o f  
f a i l u r e .

SPECIFIC NOTES
1 .  S e t  i n i t i a l  f r o n t - p a n e l  c o n t r o l s  a s  f o l l o w s ;

POWER S w i t c h  
A IN TE N S ITY
FOCUS
V e r t i c a l  P O S IT IO N  
VER TIC AL MODE 
CH 1 V O L T S /D IV  
CH 1 V O L T S /D IV  V a r i a b l e  
CH I AC-GND-DC 
H o r i z o n t a l  P O S IT IO N  
HORIZONTAL MODE 
A S E C /D IV
A S E C /D IV  V a r i a b l e  
X 10 M o g n 1 f  i  e r  
A TRIGGER Mode 
A&B I NT 
A SOURCE

ON ( b u t t o n  i n )
M i d r a n g e
M i d r a n g e
M i d r a n g e
CH 1
0 . 1 V
C a l  d e t e n t  
GND
M i d r a n g e
A
0 .1 m s  
C a l  d e t e n t  
O f f  ( k n o b  i n )  
P - P  AUTO 
VERT MODE 
I NT

2 .  V e r i f y  t h e  l o w - v o l t a g e  p o w e r  s u p p l i e s  a t  t h e  
f o l l o w i n g  t e s t  p o i n t s .

SUPPLY TEST POINT TOLERANCE
+ 5.0V W968 4.85 to 5.15V
+  8.6V W960 8.43 to 8.77V
-8.6V TP961 -8.56 to -8.64V

+ 30V W956 29.1 to 30.9V
+ 100V W954 97 to 103V

NOTE
A HV p r o b e  i s  r e q u i r e d  t o  m e a s u r e  t h e  - 2 k V  s u p p l y .  
T u r n  o f f  t h e  p o w e r  a n d  m oke t h e  t e s t  e q u i p m e n t  
c o n n e c t i o n s  t o  t h e  o s c i l l o s c o p e .  S e t  t h e  v o l t m e t e r  
t o  r e a d  a t  l e a s t  - 3 k V  , t h e n  t u r n  t h e  o s c i l l o s c o p e  
p o w e r  b a c k  o n  t o  t a k e  t h e  r e a d i n g .  A f t e r  o b t a i n i n g  
t h e  r e a d i n g ,  t u r n  o f f  t h e  o s c i l l o s c o p e  p o w e r  t o  
d i s c o n n e c t  t h e  t e s t  e q u i p m e n t  c o n n e c t i o n s  , a n d  
r e p l a c e  t h e  c r t  s o c k e t  c o v e r .

V e r i f y  t h e  - 2 k V  s u p p l y  a t  p i n  2  o f  t h e  c r t  s o c k e t .
Th e  v o l t a g e  s h o u l d  b e  b e t w e e n  - 1 9 0 0  a n d  - 2 1 0 0 V .

3.  WARNING
The Preregulotor and Inverter circuits hove o flooring 
common reference with respect to chossls ground. 
Ac-source potentiol is present on the common reference 
points. Connect the instrument to the oc-power source 
through on isolation transformer to prevent the pos
sibility of personal injury or equipment domoge when 
troubleshooting these circuits.

YES

*  NUMBER INDICATES 
SCHEMATIC DIAGRAM

REV JAN 1985
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REPLACEABLE 
MECHANICAL PARTS

Section 10 -  2236 Service

PARTS ORDERING INFORMATION

R e p la c e m e n t  p a r t s  a r e  a v a i la b le  f r o m  o r  th r o u g h  y o u r  lo c a l  

T e k t r o n ix ,  In c .  F ie ld  O f f ic e  o r  r e p r e s e n ta t iv e .

C h a n g e s  to  T e k t r o n ix  in s t r u m e n ts  a r e  s o m e t im e s  m a d e  to  

a c c o m m o d a t e  im p r o v e d  c o m p o n e n t s  a s  t h e y  b e c o m e  a v a i la b le ,  

a n d  to  g iv e  y o u  th e  b e n e f i t  o f  th e  la te s t  c i r c u i t  im p r o v e m e n t s  

d e v e lo p e d  in  o u r  e n g in e e r in g  d e p a r tm e n t .  It  is t h e r e f o r e  

im p o r ta n t ,  w h e n  o r d e r in g  p a r ts ,  to  in c lu d e  th e  fo l lo w in g  

in fo r m a t io n  in  y o u r  o r d e r :  P a r t  n u m b e r ,  in s t r u m e n t  t y p e  o r  

n u m b e r ,  s e r ia l  n u m b e r ,  a n d  m o d i f ic a t io n  n u m b e r  if a p p l ic a b le .

If  a  p a r t  y o u  h a v e  o r d e r e d  h a s  b e e n  r e p la c e d  w ith  a  n e w  o r  

im p r o v e d  p a r t ,  y o u r  lo c a l  T e k t r o n ix ,  In c .  F ie ld  O f f ic e  o r  

r e p r e s e n ta t iv e  w il l  c o n t a c t  y o u  c o n c e r n in g  a n y  c h a n g e  in  p a r t  

n u m b e r .

C h a n g e  in fo r m a t io n ,  if a n y ,  is  lo c a t e d  a t  th e  r e a r  o f  th is  

m a n u a l.

ITEM NAME
In  th e  P a r ts  L is t , a n  I te m  N a m e  is s e p a r a te d  f r o m  th e  

d e s c r ip t io n  b y  a  c o lo n  ( : ) .  B e c a u s e  o f  s p a c e  l im it a t io n s ,  a n  I te m  

N a m e  m a y  s o m e t im e s  a p p e a r  a s  in c o m p le te .  F o r  f u r th e r  I te m  

N a m e  id e n t i f i c a t io n ,  t h e  U  S . F e d e r a l  C a t a lo g in g  H a n d b o o k  H 6 -1  

c a n  b e  u t i l i z e d  w h e r e  p o s s ib le

FIGURE AND INDEX NUMBERS
I te m s  in  th is  s e c t io n  a r e  r e f e r e n c e d  b y  f ig u r e  a n d  in d e x  

n u m b e r s  t o  t h e  i l lu s t r a t io n s .

INDENTATION SYSTEM
T h is  m e c h a n ic a l  p a r ts  lis t  is in d e n t e d  to  in d ic a te  i te m  

r e la t io n s h ip s .  F o l lo w in g  is a n  e x a m p le  o f  th e  in d e n t a t io n  s y s te m  

u s e d  in  th e  d e s c r ip t io n  c o lu m n .

1 2 3 4 5  N am e  & D e s c r ip t io n

A s s e m b ly  a n d / o r  C o m p o n e n t  

A t ta c h in g  p a r ts  l o r  A s s e m b ly  a n d / o r  C o m p o n e n t  
•— END ATTACHING PARTS—

D eta i l  P ar t  o f  A s s e m b ly  a n d / o r  C o m p o n e n t  

A t ta c h in g  p a r ts  fo r  D e ta i l  Par t
— END ATTACHING PARTS—

Parts  o f  D e ta i l  Par t

A t t a c h in g  p a r t s  fo r  Parts  o f  D e ta i l  Par t  

— END ATTACHING PARTS—

A t t a c h in g  P a r ts  a lw a y s  a p p e a r  in  th e  s a m e  in d e n t a t io n  as  

th e  i te m  it m o u n ts ,  w h i le  th e  d e t a i l  p a r ts  a r e  in d e n t e d  to  t h e  r ig h t .  

In d e n t e d  ite m s  a r e  p a r t  o f , a n d  in c lu d e d  w ith ,  th e  n e x t  h ig h e r  

in d e n t a t io n .

A ttach in g  parts m ust be purchased separate ly, un less o therw ise  
specified.

ABBREVIATIONS
INCH ELCTRN ELECTRON IN INCH SE SINGLE END

# NUMBER SIZE ELEC ELECTRICAL INCAND INCANDESCENT SECT SECTION
ACTR ACTUATOR ELCTLT ELECTROLYTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SHLDR SHOULDERED
AL ALUMINUM EQPT EQUIPMENT MACH MACHINE SKT SOCKET
ASSEM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SLFLKG SELF-LOCKING
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUNO SPR SPRING
BD BOARD FLTR FILTER OBO ORDER BY DESCRIPTION SQ SQUARE
BRKT BRACKET FR FRAME or FRONT OD OUTSIDE DIAMETER SST STAINLESS STEEL
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE sw SWITCH
BSHG BUSHING FXD FIXED PL PLAIN or PLATE T TUBE
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL
CAP CAPACITOR HDL HANDLE PN PART NUMBER THD THREAD
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK
CHAS CHASSIS HEX HD HEXAGONAL HEAD PWR POWER TNSN TENSION
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID V VOLTAGE
cov COVER HV HIGH VOLTAGE RLF RELIEF VAR VARIABLE
CPLG COUPLING 1C INTEGRATED CIRCUIT RTNR RETAINER w/ WITH
CRT CATHODE RAY TUBE ID INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER
DEG DEGREE IDENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR
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Replaceable Mechanical Parts -  2236 Service

CROSS INDEX -  M FR. CODE NUM BER TO M ANUFACTURER
Mfr.
C o d e M a n u fa c tu re r A d d res s C itv . S ta te .  ZiD C o d e

00779 AMP INC P 0 BOX 3608 HARRISBURG PO 17105
01536 TEXTRON INC 

C0MC0R 0IV  
SENS PRODUCTS UNIT

1818 CHRISTINA ST
ROCKFORO IL  61108

06383 P0N0UIT C0RP 17301 RIDGELOND TINLEY PORK IL  60477
06915 RICHC0 PLASTIC CO 5825 N TRIPP AVE CHICAGO IL  60646
09772 NEST COAST 10CKH0SHER CO INC 16730 E JOHNSON DRIVE 

P 0 BOX 3588
CITY OF INDUSTRY CO 91744

09922 BURNDY CORP RICHARDS AVE NORMALK CT 06852
12327 FREENOY CORP 9301 ALLEN OR CLEVELAND OH 44125
13511 ONPHENOL COORE OIV BUNKER RDMO CORP LOS GATOS CD
16428 BELDEN CORP 2200 US HHY 27 SOUTH R IC H M M  IN  47374

ELECTRONIC OIV P 0 BOX 1980
18680 HIGHLAND MFC CO THE OIV OF 

BUELL INDUSTRIES INC
22526 OU PONT E I OE NEMOURS AND CO INC 

DU PONT CONNECTOR SYSTEMS
30 HUNTER LONE COMP HILL PO 17011

24931 SPECIALTY CONNECTOR CO INC 2620 ENORESS PLACE 
P 0 BOX 0

GREENHOOD IN  46142

70903 BELDEN CORP 2000 S BATAVIA AVE GENEVA IL  60134
71400 8USSMANN MFG CO 114 OLD STATE RO ST LOUIS M  63178

MCGRAN EDISION CO PO BOX 14460
73743 FISCHER SPECIAL MFG CO 446 MRGON ST CINCINNATI OH 45206
75272 KMC STAMPING

OIV. OF KICKHOEFER MFG CO
1219 S. PORT ST. PORT H0SHIN6T0N, H I 53074

78189 IL L IM IS  TOOL MRKS INC 
SHAKEPROOF DIVISION

ST CHARLES ROOO ELGIN IL  60120

80009 TEKTRONIX INC 4900 S N GRIFFITH OR 
P 0 BOX 500

BEAVERTON OR 97077

83385 MICROOOT MANUFACTURING INC 
GREER-CENTRAL OIV

3221 N BIG BEAVER RO TROY MI 48098

86113 MICROOOT MFG INC CENTRAL SCREH- 
KEENE OIV

149 EMERALD ST KEENE NH 03431

86928 SEASTROM MFG CO INC 701 SONORA AVE GLENOOLE CO 91201
93907 TEXTRON INC 

CQMCDR OIV
600 18TH AVE ROCKFORO IL  61101

S3109 FELLER ASA DOOLF AG 
C /0  PANEL COMPONENTS CORP

355 TESCONI CIRCLE SANTO ROSA CO 95401

S3629 SCHURTER AG H
C/0 PANEL COMPONENTS CORP

2015 SECOND STREET BERKELEY CO 94170

IKII392 NORTHHEST FASTENER SALES INC 7923 SH CIRRUS DRIVE BEAVERTON OR 97005
TK0861 H SCHURTER AG DIST PANEL COMPONENTS 2015 SECOND STREET BERKELEY CO 94170
TK0869 EYELEMATIC MFG BOX N SEEMDR RO NOTERTOHN CT 06795
TK1336 PARSONS MFG CORP 1055 OBRIEN MENLO PORK CO 94025
TK1373 PATELEC-CEM (ITALY) 10156 TORINO VOICENTOLLO 62/45S ITALY
TK1543 CAMCAR/TEXTRON 516 18TH AVE ROCKFORD IL  61101
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Replaceable Mechanical Parts -  2236 Service

F ig .  &
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
E ffe c t iv e  D s c o n t QtY 1 2 3 4 5  N a m e  & D e s c riD tio n

M fr .
C o d e M f r . P a r t  N o

1-1 334-5001-05 1 MARKER,I0ENT:MKD CQUTI0N 80009 334-5001-05
-2 200-2538-06 1 COVER,REAR:PLASTIC,M/LA8ELS 80009 200-2538-06

200-2538-11 1 COVER,RE0R:PLASTIC H/BUMPER 80009 200-2538-11
(OPTION 33 ONLY)

343-1278-00 B022100 2 RTNR.POHER C0R0:P0LYCAR80N0TE GRAY 80009 343-1278-00
ATTACHING PORTS

-3 211-0691-00 8010100 B022099 2 SCREM,MACHINE:6-32 X 0.625,PNH,STL 93907 OROER BY OESCR
211-0712-00 B022100 2 SCR.OSSEN NSHR:6-32 X 1.25,PNH,STL,T0RX 80009 211-0712-00

END ATTACHING PORTS
-4 213-0882-00 1 SCREH,TPG,TR:6-32 X 0 .437  TOPTITE,PNH,STL 83385 OROER BY OESCR
-5 253-0192-00 8010100 B013529 OR TOPE,PRESS SENS:POLY SP0NGE.0.375 X 0 .062 80009 253-0192-00

390-0790-05 1 CABINET,SCOPE: 80009 390-0790-05
-6 334-4714-01 1 .MARKER,I0ENT:MK0 HANDLE TOG 80009 334-4714-01
-7 367-0289-00 1 . HANDLE, CARRYING:1 3 .8 5 5 ,SST 80009 367-0289-00

ATTACHING PORTS
-8 212-0144-00 2 .SCREH,TPG,TF:8-16 X 0.562,PLASTITE,SPCL HO 93907 225-38131-012

END ATTACHING PORTS
-9 390-0790-07 1 . CABINET,SCOPE:H/FEET 80009 390-0790-07

211-0304-00 1 SCR,0SSEM NSHR:4-40 X 0.312,PNH,STL,T9 01536 OROER BY OESCR
390-0790-14 1 CABINET,SCOPE:N/BUMPER 80009 390-0790-14

(OPTION 33 ONLY)
-10 348-0659-01 B010100 B020609 2 FOOT.CABINET:BLACK POLYURETHANE 80009 348-0659-01

348-0659-00 8020610 2 F00T,C0BINET:BL0CK POLYURETHANE 80009 348-0659-00
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Replaceable Mechanical Parts -  2236 Service

Fig. &
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
E ffe c t iv e  D s c o n t Q tv 1 2 3 4 5  N a m e  & D e s c riD tio n

M fr .
C o d e M fr .  P a r t  N o .

2-1 334-5002-00 1 PLATE,I0ENT:NK0 TEKTRONIX 80009 334-5002-00
- 2 426-1765-00 8010100 8016204 1 FRAHE, CRT: POLYCARBONATE,GRAY 80009 426-1765-00

426-1765-02 8016205 1 FRANE.CRT: POLYCARBONATE.GRAY 80009 426-1765-02
ATTACHING PARTS

-3 211-0690-01 2 SCREH,NACHINE:6-32 X 0 .8 75  PNH.SST 86113 ORDER BY OESCR
END ATTACHING PARTS

-4 337-2775-00 1 SHLO, INPLOSION:FILTER.BLUE 2211/2213/2215 80009 337-2775-00
-5 366-1391-03 8010100 8022974 1 KN08:D0VE GRAY,0 .081  ID X 0 .2 8  00 X 0 .3 2  H 80009 366-1391-03

366-1391-04 0022975 1 KN08:GRAY,0.3 00 X 0 .1 4  ID X 0 .3 2  H 80009 366-1391-04
-6 366-2146-03 1 KNOB:DOVE GRAY,0 .2 3 5  10 X 0 .5  00 X 0.531 H 80009 366-2146-03
-7 358-0550-00 2 BUSHING,SHAFT:0.15 10 X 0 .4 8 8  L,PLSTC,0.3 80009 358-0550-00
-7 .1 366-2028-00 8010100 8014069 1 KN08:GRAY,0ELTA TIME P0SN.0.392 0 0 ,0 .4 7 5  H 80009 366-2028-00
-8 366-1512-05 8010100 8014269 5 PUSH BUTTON:GRAY,0 .1 8  SQ X 0 .8 3 80009 366-1512-05

366-2079-01 B014270 5 PUSH BUTTON:MED GRAY,0 .1 72  SO 80009 366-2079-01
366-1512-01 8010100 8014269 1 PUSH BUTTON:CHARCOAL GRAY,0 .1 8  SO X 0.83H 80009 366-1512-01
366-2079-00 8014270 1 PUSH BUTTON:CHARCOAL GRAY,0 .1 7 2  SO 80009 366-2079-00

-9 366-1146-00 1 KN0B:GY,0 .1 27  10 X 0 .3 9 2  00 X 0 .4 66  H 80009 366-1146-00
-1 0 210-0583-00 1 NUT,PLAIN,HEX:0.25-32 X 0 .3 1 2 ,BRS CO PL 73743 2X-20319-402
-11 210-0021-00 1 HASHER,L0CK:0.476 I0 ,IN T L ,0 .0 1 8  THK.STL 78189 1222-01
-1 2 366-2049-00 0010100 8011119 6 KNOB:GY,0 .1 7 2  ID X 0 .4 1  00 X 0 .4 96  H H/BOR 80009 366-2049-00

366-2049-01 B011120 6 KN0B:GY,0 .1 72  ID X 0 .4 1  00 X 0 .4 96  H H/8RR 80009 366-2049-01
377-0512-00 6 INSERT,KN08:0.125 10 X 0 .2 47  00 X 0 .663.A L 80009 377-0512-00

-1 3 366-1031-03 2 KNOB:RED,CAL,0 .1 27  10 X 0 .3 92  OD X 0 .4 66  H 80009 366-1031-03
-14 366-2148-01 2 KNOB:GY,VOLTS/OIV,0 .7 2  0 0 ,0 .7 9  H H /0 .25  DIO 80009 366-2148-01
-1 5 366-2052-01 1 KN08:RED,C0L,0.127 10 X 0 .4 5  00 X 0 .4 56  H 80009 366-2052-01
-16 210-0583-00 1 NUT,PLAIN,HEX:0.25 -32  X 0.312,BRS CO PL 73743 2X-20319-402
-17 366-1840-02 B010100 B013959 1 KNOB:GY,TINE/OIV,0 .1 27  X 0 .8 5 5  X 0 .844 80009 366-1840-02

366-1840-03 8013960 B019815 1 KNOB:GY,TIME/DIV,0 .12710 X 0 .85500 X 0.844H 80009 366-1840-03
366-1840-04 B019816 1 KN08:GY,TINE/DIV,0 .12710 X 0 .85500 X 0.844H 80009 366-1840-04
213-0153-00 0019816 2 SETSCREH:5-40 X 0 .1 2 5 ,STL TK0392 OROER BY OESCR

-1 8 366-1850-00 1 KNOBrCLEOR,0 .2 5 2  ID X 1 .2  00 X 0 .383  H 80009 366-1850-00
-19 366-2013-00 9 PUSH BUTTON:DIRTY GRAY,0.134  SO X 0 .480  H 80009 366-2013-00
-1 9 .1 384-1575-00 B014070 1 EXTENSION SH0FT:8.805 L,H/KNOB,PLASTIC 80009 384-1575-00
-20 131-0679-02 1 CONN,RCPT,ELEC:BNC,MOLE,3 CONTACT 24931 28JR270-1

131-0126-00 1 CONN, RCPT, ELEC: BNC, FEMA I.E 24931 28JR205-2
-21 366-2020-01 1 KNOB:0 .2 52  ID X 0.581 00 X 0.612H H/SET SCR 80009 366-2020-01
-2 2 1 RES,VAR:

210-0012-00 1 HASHER,LOCK:0 .384  I0 ,IN T L ,0 .0 2 2  THK.STL 09772 OROER 8Y OESCR
210-0241-00 1 TERMINAL,U)G:0.515 ID,PLAIN,STL CO PL 80009 210-0241-00
210-0413-00 1 NUT,PLAIN,HEX:0.375-32  X 0 .5 ,8R S CO PL 73743 3145-402
210-0802-00 1 HASHER,FLAT:0.15 10 X 0 .3 1 2  00 X 0 .032.S TL 12327 OROER BY OESCR
384-1323-00 1 EXTENSION SH0FT:6.4 L X 0.081 OO.SST 80009 384-1323-00

-23 131-0955-00 1 CONN, RCPT, ELEC: BNC, FEMALE 13511 31-279
-24 210-0255-00 1 TERMINAL,LUG:0.391 ID,LOCKING,BRS CO PL 12327 ORDER BY OESCR
-2 5 333-2700-00 1 PANEL,FRONT: 80009 333-2700-00

175-6140-00 1 CO 0SSY,SP,ELEC:5,26 0NG,6.0 L,RIBBON 80009 175-6140-00
-26 386-4850-00 B010100 B018179 1 SU8P0NEL,FRONT: POLYCARBONATE,2200 SERIES 80009 386-4850-00

386-4850-03 B018180 1 SU8PANEL,FRONT: 80009 386-4850-03
ATTACHING PORTS

-27 213-0881-00 3 SCREH,TPG,TR:6-32 X 0 .2 5  TYPE TT,FILH,STL 83385 OROER BY OESCR
-28 213-0927-00 1 SCREH,TPG,TR:6-32 X 0.875.TYPE TT,PNH,STL TK1543 OROER BY OESCR

210-0601-00 1 EYELET,MET0LLIC:0.183 00 X 0 .1 92  L.BROSS 18680 77362
213-0882-00 3 SCREH,TPG,TR:6 -3 2  X 0 .4 37  TOPTITE.PNH.STL 83385 ORDER 8Y OESCR

ENO ATTACHING PORTS
-29 1 CKT BOARD OSSY:DISPLOY(SEE 013 REPL)

ATTACHING PORTS
-3 0 213-0926-00 1 SCREH,TPG.TR:4 -4 0  X 0 . 5 , TYPE TT,PNH,STL TK1543 829-07625

END ATTACHING PORTS
CKT 800R0 ASSY INCLUDES:

-31 131-0608-00 2 . TERMINAL,PIN:0.365 L X 0 .0 2 5  BRZ GU) PL 22526 48283-036
.(ALSO SEE 013P2000.P2050 REPL)

361-1176-00 1 .SPACER,SLEEVE:0.428 L X 0 .1 44  IO.BROSS 80009 361-1176-00
-3 2 348-0660-00 4 CUSHION,CRT:POLYURETHANE 80009 348-0660-00
-33 407-2869-00 1 8RKT.CH0S MTG:OMM CKT 8 0 ,FRONT,ALUMINUM 80009 407-2869-00

ATTACHING PORTS
-3 4 213-0881-00 2 SCREH,TPG.TR:6 -3 2  X 0 .2 5  TYPE TT,FILH,STL 83385 OROER BY OESCR

END ATTACHING PARTS
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Replaceable Mechanical Parts -  2236 Service

Fig. &
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
E ffe c t iv e  D s c o n t Q tv 1 2 3 4 5  N a m e  & D e s c rio tio n

M fr .
C o d e M fr .  P a r t  N o .

2-35 407-2824-00 8010100 8014199 1 BROCKET.GROUND: PANEL, STEEL 80009 407-2824-00
407-3217-00 B014200 1 BROCKET.GROUND:0LUM1NUN 80009 407-3217-00

0TTQCHING PORTS
-3 6 210-0586-00 2 NUT,PL,0SSEM HO:4 -4 0  X 0.2S,STL CO PL 78189 211-041800-00

211-0304-00 8010900 8012239 1 SCR,0SSEM HSHR:4-40 X 0.312,PNH,STL,T9 01536 ORDER BY OESCR
END 0TT0CHING PORTS

407-3163-00 B010900 8012239 1 BROCKET, INPUT:GR0UND,0L 80009 407-3163-00
342-0678-00 B010900 B012239 1 INSULATOR,ELEC:0 .3 0 0  X 0 .7 0 0 ,MYLAR 80009 342-0678-00
210-1039-00 8010900 B012239 1 MOSHER,LOCK:0.521  ID ,IN T ,0 .0 2 5  THK.SST 24931 OROER BY DESCR

-37 214-3375-00 2 LEVER,SHITCH:0C-GN0-DC.PLASTIC 80009 214-3375-00
-38 441-1631-00 8010100 B015764 1 CHASSIS.SCOPE:FRONT 80009 441-1631-00

441-1571-00 8015765 1 CHASSIS.SCOPE:FRONT,L FRONE 80009 441-1571-00
ATTACHING PORTS

-3 9 213-0881-00 4 SCREM,TPG,TR:6-32 X 0 .2 5  TYPE TT.FILH.STL 83385 ORDER BY DESCR
END ATTACHING PORTS

344-0367-00 B016638 B018643 4 CLIP,6R0UN0:CU-0E 80009 344-0367-00
344-0367-00 B018644 5 CLIP,GR0UN0:CU-8E 80009 344-0367-00

-SO 386-4443-00 1 SUPPORT,SHIELD:CRT, FRONT.PLASTIC 80009 386-4443-00
-41 200-2519-00 1 COP.CRT SOCKET:N0TUR0L LEXON 80009 200-2519-00
-4 2 214-1061-05 1 SPRING,GROUND:PLATED 80009 214-1061-05
-43 426-1766-00 1 MOUNT,RESILIENT:CRT,REOR 00009 426-1766-00
-44 344-0347-00 1 C LIP , ELECTRICQL:0N00E,0 .7 2  0 0 .NYLON 80009 344-0347-00
-45 334-1379-00 1 MARKER,IDENT:MK0 HI VACUUM 80009 334-1379-00
-4 6 334-1951-00 1 MARKER,IDENT:MKD MORNING,CRT VOLTAGES 80009 334-1951-00
-4 7 337-2774-00 1 SHIELD,ELEC-.CRT,STEEL 80009 337-2774-00
-4 8 — 1 DELAY LINE,ELEC:(SEE DL9210 CHASSIS REPL)

131-2798-00 8010100 B026999 2 . CONTACT,ELEC:8R0SS,TIN 80009 131-2798-00
210-1426-00 8027000 2 EYELET,MET0LLIC:0.2 10 X 0 .3 4 5  L.BRS TK0869 ORDER BY DESCR
343-1309-00 8027000 2 CLOMP,C0BLE:0.25 DID,STEEL 75272 OROER BY OESCR
210-0802-00 B010100 1 MOSHER,FLAT:0.15 ID X 0 .3 1 2  00 X 0 .032 .S TL 12327 ORDER BY DESCR

-49 346-0121-00 OR STROP,TIED0MN,E:6.125 L,NYLON 06383 PLC 1.5I-S8
ATTACHING PORTS

-50 213-0882-00 2 SCREM,TPG,TR:6-32 X 0 .4 3 7  TOPTITE.PNH.STL 83385 OROER BY OESCR
END OTTOCHING PORTS

-51 346-0128-00 1 STRAP,TIED0MN,E:8.0 L X 0 .1  M.NYlJON 80009 346-0128-00
-52 136-0202-08 B010100 B015570 1 SKT.PL-IN ELEK:ELECTRON TUBE,14 CONTACT 80009 136-0202-08

136-0830-00 B015571 1 SKT.PL-IN ELEK:CRT SOCKET OSSY 80009 136-0830-00
343-0549-00 8013460 1 STROP,TIE00HN,E:0.091 M X 4 .0  L.ZYTEL 06383 PLT1M

-53 334-4251-00 1 MARKER,I0ENT:MKD COUTION 80009 334-4251-00
-54 337-2772-00 1 SHIELD,ELEC:POMER SUPPLY,OL 80009 337-2772-00

OTTOCHING PORTS
-55 211-0304-00 3 SCR.OSSEM HSHR:4-40 X 0.312,PNH,STL,T9 01536 OROER BY DESCR

ENO OTTOCHING PORTS
-56 348-0555-00 1 GROMMET,PLASTIC:SIL GY,U SHAPE,0 .5 2  ID 80009 348-0555-00
-57 344-0334-00 1 CLIP,CIRCUIT BD'.PLQSTIC 80009 344-0334-00
-58 213-0926-00 2 SCREM,TPG,TR:4-40 X 0.5.TYPE TT,PNH,STL TK1543 829-07625

361-1255-00 1 SPACER,FQN:PLASTIC 80009 361-1255-00
-59 200-2264-00 1 CQP,FUSEH0L0ER:30G FUSES S3629 FEK 031 1666

159-0041-00 1 FUSE,CQRTRI0GE:30G,1 .2 5 0 ,250V,20SEC 71400 MSL 1 1 /4
-60 200-1388-03 1 COVER,FUSE LEOO:POLYURETHANE 80009 200-1388-03
-61 204-0833-00 1 BODY, FUSEHOLDER: 3AG i  5 X 20MM FUSES TK0861 031 1653 (FEU)
-62 210-1039-00 1 MOSHER,L0CK:0.521 ID ,IN T ,0 .0 25  THK.SST 24931 ORDER BY DESCR
-63 131-0955-00 1 CONN,RCPT, ELEC:BNC, FEMALE 13511 31-279
-64 407-2870-00 1 BRKT.CHOS MTGlDMM CKT 8 0 ,REAR,ALUMINUM 80009 407-2870-00

OTTOCHING PORTS
-65 213-0881-00 2 SCREM,TPG,TR:6-32 X 0 .2 5  TYPE TT,FILM,STL 83385 OROER BY OESCR

ENO ATTACHING PORTS
-66 1 FILTER.RFI: (SEE FL9001 CHASSIS REPL)

OTTOCHING PORTS
-67 211-0323-00 B010100 8019702 2 SCREM,M0CHINE:4-40 X 0.312,FLH ,100 0EG,STL 83385 OROER BY DESCR

211-0380-00 B019703 2 SCREM,M0CHINE:4-40 X 0.375,FLH,CD PL,T-9 80009 211-0380-00
-68 210-0583-00 2 NUT,PLAIN,HEX:0.25-32  X 0.312.BRS CD PL 73743 2X-20319-402

ENO OTTOCHING PORTS
-69 200-2845-00 1 COVER,CKT 8 0 :LINE FILTER 80009 200-2845-00
-70 1 CKT BOARD OSSY:EMI FILTER(SEE 06 REPL)

OTTOCHING PORTS
-71 210-0586-00 2 NUT,PL,OSSEM M fl:4-40 X 0 .25 .S TL  CO PL 78189 211-041800-00
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Replaceable Mechanical Parts -  2236 Service

Fig. «
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
E ffe c t iv e  D s c o n t q ty 1 2 3 4 5  N a m e  & D e s c riD tio n

M fr .
C o d e M fr .  P a r t  N o .

2 - END ATTACHING PARTS
-7 2 129-0339-00 2 SPACER,POST:0 .2 8 1 ,4 -4 0  TAP/STU0,8RS,HEX 80009 129-0339-00

ATTACHING PARTS
-7 3 211-0303-00 B010100 8019702 4 SCREN,MACHINE:4-40 X 0.25.FLH  100 O K ,STL 93907 OROER BY OESCR

211-0379-00 B019703 4 SCREN,MACHINE:4-40 X 0 .3 1 2 ,FLH.CD P L,T-9 80009 211-0379-00
S O  ATTACHING PARTS

-74 210-0202-00 1 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TIN PL 86928 A -373-1S8-2
ATTACHING PARTS

-7 5 210-0457-00 1 NUT,PL,ASSEN HA:6-32 X 0 .312 .S TL  CO PL 78189 511-061800-00
ENO ATTACHING PARTS

-7 6 334-3379-02 1 MARKER,I0ENT:MARKE0 GROUNO SYMBOL 80009 334-3379-02
-7 7 407-2729-00 1 BROCKET,HEAT SK:ALUMINUM 80009 407-2729-00

ATTACHING PORTS
-7 8 211-0304-00 1 SCR.OSSEN NSHR:4-40 X 0.312,PNH,STL,T9 01536 OROER BY OESCR
-7 9 211-0303-00 8010100 B019702 2 SCREH,N0CHINE:4-40 X 0 .25,FLH  100 DEG,STL 93907 OROER BY OESCR

211-0379-00 8019703 2 SCREN,NACHINE:4-40 X 0 .3 1 2 ,FLH.CD P L .T-9 80009 211-0379-00
ENO ATTACHING PORTS

-7 9 .1 211-0303-00 8010100 8019702 3 SCREN,N0CHINE:4-40 X 0 .25.FLH  100 0 EG,STL 93907 OROER BY OESCR
211-0379-00 B019703 3 SCREN,MACHINE:4 -4 0  X 0 .312,FLH ,C 0 P L.T-9 80009 211-0379-00

-80 211-0302-00 1 SCR.OSSEN NSHR:4-40 X 0.75,PNH,STL,TORX DR 01536 OROER BY OESCR
-81 210-0586-00 1 NUT,PL,OSSEM NA:4-40 X 0 .25 .S TL  CO PL 78189 211-041800-00
-8 2 342-0582-00 1 INSULATOR.PLATE:TRANSISTOR.CERAMIC 80009 342-0582-00
-83 343-1025-00 1 RETAINER,XSTR: 80009 343-1025-00
-84 211-0691-00 1 SCREN,MACHINE:6 -3 2  X 0.625,PNH,STL 93907 OROER BY OESCR
-8 5 210-0408-00 1 NUT,PLAIN,HEX:6-32 X 0.312.BRS CO PL 73743 3040-402
-8 6 342-0555-00 1 INSULATOR,PLATElHEAT SINK,ALUMINA 80009 342-0555-00
-8 7 343-0969-00 1 RETAINER,XSTR: 80009 343-0969-00
-8 8 361-1047-00 1 SPACER,VAR RES:0.3 X 0 .6 15  X 0.55.PLSTC 80009 361-1047-00

119-0830-09 B010100 B011499 1 F0N,TUBE0XI0L:12VDC,2.4N,6500 RPM.37 CFM BR 80009 119-0830-09
USHLESS OC MOTOR NITH CONNECTORS

119-0830-10 B011500 B019719 1 FON.TUSEOXIOL:12VDC,2.4H.6500RPM,37CFM 80009 119-0830-10
-89 441-1536-01 1 CHASSIS,SCOPE:REOR,L FRAME 80009 441-1536-01

343-0549-00 B010800 8019719 2 STROP,TIE00NN,E:0.091 N X 4 .0  L.ZYTEL 06383 PLT1M
1 .FAN:

.(SEE 89965 CHASSIS REPL)
131-0707-00 8010100 B019719 2 .CONTACT,ELEC:2 2-26  OMG,BRS,CU BE GLD PL 22526 47439-000
352-0169-00 B010100 8019719 1 .HIJDR.TERM C0NN-.2 NIRE.8LACK 80009 352-0169-00
361-1255-00 B010100 B011499 1 .SPACER,FAN:PLASTIC 80009 361-1255-00
361-1255-01 B011500 8019719 1 .SPACER,FAN:PLASTIC 80009 361-1255-01
361-1255-02 B019720 1 .SPACER,FAN:PLASTIC 80009 361-1255-02
210-0586-00 8010100 B019719 2 .NUT,PL,ASSEM NO:4 -4 0  X 0 .2 5 ,STL CO PL 78189 211-041800-00
211-0336-00 8010100 B019719 2 .SCREN,MACHINE:4 -4 0  X 0 .8 7 5 ,FLH,100 DEG,STL 80009 211-0336-00
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Replaceable Mechanical Parts -  2236 Service

Fig. &
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
E ffe c tiv e  D s c o n t qtY 1 2 3 4 5  N a m e  & D e s c rio tio n

M fr .
C o d e M fr .  P a r t  N o ,

3-1 384-1136-00 8010100 B014269 6 EXTENSION SHAFT:0 .9 5  INCH LONG 80009 384-1136-00
CKT BOARD:HOT SIGNAL SNITCH 80AR0
(SOLDERED TO SHITCHES:SEE A10S1801R-E AND
.A10S1802 REPL)

-2 384-1575-00 1 EXTENSION SHAFT:8.805 L.W/KN08,PLASTIC 80009 384-1575-00
(FOR CORRECT PLACEMENT SEE FIG . 2)

-3 — 1 CA ASSY,SP, ELEC: (SEE A10M2000 REPL)
-4 1 CA ASSY,SP,ELEC:(SEE A10N2050 REPL)
-S 337-2961-00 1 SHIELD,ELEC:CIRCUIT B0AR0,ALUMINUM 80009 337-2961-00

ATTACHING PARTS
-6 211-0302-00 2 SCR.ASSEM NSHR:4-40 X 0.75,PNH,STL,T0RX OR 01536 OROER BY OESCR

BIO ATTACHING PARTS
-7 334-4811-00 1 MARKER,IDENT:NK0 DANGER 80009 334-4811-00
-8 342-0592-00 8010100 B014069 1 INSULATOR,B0X: 80009 342-0592-00

342-0592-03 B014070 1 INSULATOR,BDX:POLYCARBONATE 80009 342-0592-03
ATTACHING PARTS

-9 211-0332-00 6 SCR.ASSEM HSHR:4-40 X 0.5,PNH,STL,T9 01536 ORDER BY OESCR
(3 ATTACH 3 4 2 -0 592 -00 /3  SECURE HINGED ASSY
TO CHASSIS BRKTS S SHIELD)

END ATTACHING PARTS
-10 211-0304-00 5 SCR.ASSEM HSHR:4-40 X 0.312.PNH.STL.T9 01536 OROER BY OESCR

131-3054-00 1 CONN ASSY,ELEC:DMM INPUT.JACK T IP 80009 131-3054-00
-11 334-4444-00 1 MARKER,I0ENT:MKD ONM INPUT CONNECTORS 80009 334-4444-00

195-0970-00 8010100 8014069 1 .LERD,ELECTRICDL:26 ANG.3.0 L.O-N 80009 195-0970-00
-12 352-0655-00 1 HOLDER,CONN: 80009 352-0655-00

ATTACHING PARTS
-13 213-0926-00 1 SCREH,TPG,TR:4-40 X 0.5.TYPE TT.PNH.STL TK1543 829-07625

END ATTACHING PARTS
-14 334-4809-00 1 MARKER,IDENT:MK0 CAUTION 80009 334-4809-00
-15 441-1636-00 1 CHASSIS,CKT BO:ALUMINUM 80009 441-1636-00
-16 213-0926-00 1 SCREH,TPG,TR:4-40 X 0.5.TYPE TT.PNH.STL TK1543 829-07625
-17 361-1191-00 1 SPACER,CKT BD:0.222 X 0 .1 25  X 0 .2 5 , 80009 361-1191-00
-18 1 CKT BOARO ASSY:MULTIMETER CONTROL

(SEE 012 REPL)
-19 131-0592-00 16 .TERMINAL,PIN:0.885 L X 0 .0 2 5  SQ BRS 80009 131-0592-00
-20 — 1 CKT BOARD ASSY: COUNTER/TIMER/MULTINETER

(SEE 010 REPL)
-21 343-1098-00 1 .RETAINER,CKT BD'.PLASTIC 80009 343-1098-00

ATTACHING PARTS
213-0925-00 8010100 8017999 1 . SCREW,TPG,TR:4-40 X 0.25.TYPE TT.PNH.STL 80009 213-0925-00
211-0304-00 B018000 1 .SCR.ASSEM NSHR:4-40 X 0.312.PNH.STL.T9 01536 ORDER BY OESCR

ENO ATTACHING PORTS
-22 124-0321-00 1 . STRIP,GROUND:CIRCUIT BOARO,6 TAB 80009 124-0321-00

131-2732-00 2 .JQCK,TIP:BDNONQ PLUG 80009 131-2732-00
196-1123-00 2 .LEOD,ELECTRICOL:24 ONG.1.5 L .9 -N 80009 196-1123-00
210-0458-00 2 .NUT.PL.OSSEM NA.-8-32 X 0 .344.S TL  CO PL 78189 511-081800-00

-23 346-0169-00 B010100 8014069 1 . STROP,RETOINING'.RIBBON CABLE,POLYCARBONATE 80009 346-0169-00
-24 131-0993-00 8010100 B018231 5 .BUS,CONDUCTOR:SHUNT ASSEMBLY.BLACK 22526 65474-005

131-0993-00 8018232 3 .BUS, CONDUCTOR‘.SHUNT ASSEMBLY .BLOCK 22526 65474-005
-25 136-0757-00 B010100 8018231 1 .SKT.PL-IN  ELEK:MICROCIRCUIT,40 OIP 09922 0ILB40P-108
-26 136-0755-00 8010100 B018231 2 .SKT.PL-IN  ELEK:MICR0CIRCUIT,28 OIP 09922 0ILB28P-108

136-0755-00 B018232 1 .SKT.PL-IN  ELEK:MICR0CIRCUIT,2B DIP 09922 0ILB28P-108
-27 136-0752-00 8010100 8014069 1 . SKT.PL-IN ELEK:MICR0CIRCUIT,20 DIP 09922 DJIB20P-108
-28 352-0096-00 1 .HLDR.XTOL UNIT-.CIRCUIT BOARD 80009 352-0096-00
-29 131-0608-00 21 . TERMINAL,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 22526 48283-036
-30 136-0263-06 B010100 8014069 16 .SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 75302-001

136-0263-07 8014070 16 .SOCKET,PIN TERM:U/N 0 .0 2 5  SQ PIN 22526 OROER BY DESCR
-31 343-0154-00 1 ■CLANP.RIM CLENC:1 .125  X 0 .6 6  X 0.178.C U  BE 80009 343-0154-00

. OLBOLOY PL
-32 386-4855-00 3 .SUPPORT, CKT BO-.CHOSSIS NT .ACETAL 80009 386-4855-00

386-4855-01 6 .SUPPORT,CKT BD:CHASSIS MT,POLYCARBONATE 80009 386-4855-01
343-0088-00 2 .CLOMP,CABLE:0.062 OIA.PLASTIC 80009 343-0088-00
343-0549-00 3 . STROP,TIED0NN,E:0.091 N X 4 .0  L.ZYTEL 06383 PLT1M

-33 214-3327-00 8010100 8017668 6 .HINGE,CKT BOARO:11 .6  L.PIASTIC 80009 214-3327-00
214-3327-01 8017669 6 ■HINGE,CKT B0QR0:11.6 L.PIASTIC 80009 214-3327-01

ATTACHING PORTS
-34 213-0925-00 B010100 8017668 3 .SCREW,TPG.TR-.4-40 X 0.25.TYPE TT.PNH.STL 80009 213-0925-00
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R e p la c e a b le  M e c h a n ic a l P a r ts  -  2 2 3 6  S e rv ic e
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T e k tro n ix  S e r ia l /A s s e m b ly  N o . M fr .
P a r t  N o ._______ E ffe c t iv e  D s c o n t Q tv  1 2 3 4 5  N a m e  4  D e s c rip tio n ____________________ C o d e  M fr .  P a r t  N o .

211-0325-00  B017669 B019965
211-0304-00  B019966 
213-0924-00  B010100 B017668
211-0303-00  B017669

3 .SCR.ASSEM HSHR:4-40 X 0.25,PNH,STl,T0RX T9 01536 0R0ER BY DESCR
3 .SCR,ASSEM MSHR:4-40 X 0.312,PNH,STL,T9 01536 0R0ER BY 0ESCR
3 . SCREW, TP0,TR:4 -4 0  X 0 .2 5 ,TYPE TT.FLH 80009 213-0924-00
3 .SCREH,MACHINE:4-40 X 0.25.FLH  100 DEG,STL 93907 0R0ER BY 0ESCR

.(MOUNTED THRU REAR CHASSIS; 441-1536-00)
ENO ATTACHING PARTS

REV NOV 1986 1 0 - 9





2236 SERVICE



24 21



R e p la c e a b le  M e c h a n ic a l P a r ts  -  2 2 3 6  S e rv ic e

F ig .  &
In d e x
N o .

T e k tro n ix  
P a r t  N o .

S e r ia l /A s s e m b ly  N o .  
___ E ffe c tiv e ___ D s c o n t___ Q tv 1 2 3 4 5  N a m e  & O e s c rio tio n

M fr .
C o d e M fr .  P a r t  N o .

4 -1 334-4251-00 1 MARKER,IDENT:MK0 CAUTION 80009 334-4251-00
-2 337-2773-00 6010100 B014999 1 SHIELD,ELECcPONER SUPPLY,LONER,PLSTC 80009 337-2773-00

337-2773-02 B015000 1 SHIELD,ELEC:P0NER SUPPLY,LONER PLASTIC 80009 337-2773-02
ATTACHING PARTS

-3 211-0304-00 1 SCR.OSSEM HSHR:4-40 X 0.312,PNH,STL,T9 01536 ORDER BY OESCR
ENO ATTACHING PARTS

-4 366-1480-02 1 PUSH BUTTON:BLACK,PNR OFF 80009 366-1480-02
- 5 384-1576-01 1 EXTENSION SHAFT:12.544 L,PLASTIC 80009 384-1576-01
-6 200-2735-00 1 COVER,P0NER SM-.BLACK,POLYCARBONATE 80009 200-2735-00
- 7 1 SNITCH,PUSH:(SEE A1S901 REPL)
- 8 377-0512-00 6 INSERT,KN08:0.125 10 X 0 .2 4 7  00 X 0 .663 .A L 80009 377-0512-00
-9 — 1 CKT BOARD ASSY:FRONT PANEL(SEE A3 REPL)
-1 0 131-0608-00 2 .TERMINAL,PIN:0.365 L X 0 .0 2 5  BRZ GUI PL 22526 48283-036
-11 136-0499-02 3 .CONN,RCPT,ELEC:CIRCUIT 6 0 ,2  CONTACTS 00779 3-380949-2

175-3615-00 1 CO ASSY,SP,ELEC:3 ,2 6  0NG,9.0 L,RIB80N 80009 175-3615-00
-1 2 — 1 CKT BOARD ASSY ALTERNATE SHEEP (SEE 05 REPL)
-1 3 131-0589-00 27 .TERMINAL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
-1 4 10 .TERMINAL PIN:(SEE 05P2100.P2200 REPL)
-1 5 346-0154-00 1 STROP,TIE00HN,E:6.125 L,PLASTIC,LATCH 06383 PLP1.5I INTERNED
-1 6 — 1 CKT BOARD OSSY:MAIN(SEE 01 REPL)

129-0999-00 1 .SPACER,POST:0 .4 8 5  L .4 -4 0  INT/EXT,STL 80009 129-0999-00
-1 7 — 13 .TERMINAL PIN:(SEE 01P2300,P2500,P2850,

.P9644.P9965 REPL)
-1 8 131-0589-00 17 . TERMINAL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029

.(ALSO SEE 01P2400,P9802,TP940,TP950 REPL)
-19 343-0088-00 1 .CLOMP,C0BLE:0.062 0IA ,P lA STIC 80009 343-0088-00

175-8548-00 1 .CO 0SSY,SP,ELEC:2,26 0MG,4.0 L,RIBBON 80009 175-8548-00
195-7064-00 1 .LEAD,ELECTRICAL: 80009 195-7064-00
195-7065-00 1 .LE00,ELECTRIC0L:22 0NG ,1.5 L .9 -2 80009 195-7065-00
198-4819-00 1 .HIRE SET,ELEC:PONER FET 80009 198-4819-00
343-0007-00 1 .CLAMP,L00P:0.625 ID,PLOSTIC 06915 E10 CLEAR ROUNO
195-0970-00 1 . LEAD, ELECTRICAL:26 ANG.3.0 L ,0 -N 80009 195-0970-00
211-0304-00 6010100 8014885 1 .SCR,ASSEM NSHR-.4-40 X 0.312,PNH,STL,T9 01536 OROER BY OESCR
211-0305-00 8014886 1 .SCR.OSSEM NSHR-.4-40 X 0.437,PNH,STL,C0 PL 01536 OROER BY OESCR

-20 346-0196-00 2 STROP,GROUND:OTTEN,3 .0  X 0 .7 5 ,BRONZE 80009 346-0196-00
ATTACHING PORTS

-21 211-0325-00 4 SCR.OSSEM HSHR:4-40 X 0.25,PNH,STL,T0RX T9 01536 OROER BY OESCR
-2 2 210-0801-00 2 NOSHER,FIAT:0 .1 4  ID X 0 .281  00 X 0.25.BRS 12327 31724-000

ENO ATTACHING PORTS
-23 361-1191-00 1 SPACER,CKT BD:0.222 X 0 .1 2 5  X 0 .2 5 , 80009 361-1191-00
-24 337-3014-01 1 SHIELD, ELEC ATTENUATOR TOP 80009 337-3014-01

ATTACHING PORTS
-2 5 211-0325-00 1 SCR.OSSEM HSHR:4-40 X 0.2S,PNH,STL,TORX T9 01536 OROER BY OESCR
-26 211-0326-00 2 SCREH,M0CHINE:4-40 X 1.25.PNH.STL 93907 ORDER BY OESCR

ENO ATTACHING PORTS
-2 7 1 CKT BOARD ASSY:CHAN 1 LOGIC(SEE 015 REPL)

ATTACHING PORTS
-2 8 211-0325-00 2 SCR.OSSEM MSHR:4-40 X 0.25.PNH,STL,T0RX T9 01536 ORDER BY OESCR

END ATTACHING PORTS
CKT BOARD ASSY INCLUOES:

-2 9 131-0589-00 3 . TERMINAL,PIN:0.46 L X 0 .0 2 5  SO PH BRZ 22526 48283-029
.(ALSO SE R15P2B00.P2950 REPL)

-3 0 ------- --------- 1 CKT BOARO ASSY:ATTENUATOR(SEE 02 REPL)
ATTACHING PORTS

-31 211-0325-00 1 SCR.OSSEM NSHR:4-40 X 0.25,PNH,STL,T0RX T9 01536 OROER BY OESCR
END ATTACHING PORTS

CKT BOARD ASSY INCLUOES:
136-0727-00 B016250 2 .SKT.PL-IN  ELEK:MICR0CKT,8 CONTACT 09922 DILB8P-108

-3 2 384-1056-00 2 .EXTENSION SH0FT:6.58 L X 0 .123  OO.EPOX GL 80009 384-1056-00
376-0209-00 2 .CPLG,SHAFT,RG0:0.12? IO.PLASTIC 80009 376-0209-00

-3 3 401-0370-00 8010100 8014999 4 .BEARING,COM S H :B » ,0 .6  010 80009 401-0370-00
401-0370-01 B015000 4 .BEARING,COM S H :B « ,0 .6  DIO 80009 401-0370-01

-3 4 210-0406-00 4 .NUT,PLAIN,HEX:4-40 X 0 .1 8 8 ,BRS CO PL 73743 12161-50
361-1300-00 8015000 2 . SPACER,BE0RING:0.115 10 X 0 .2  OO.BROSS 80009 361-1300-00

-3 5 214-1126-01 6 .SPRING,FLAT:0.7 X 0 .1 2 5 ,CU BE GRN CLR 80009 214-1126-01
214-1126-02 2 .SPRING,FLAT:0.7 X 0 .1 2 5 ,0 )  BE RED CLR 80009 214-1126-02

-3 6 214-1752-00 8 .ROLLER,DETENT:0.125 00 X 0 .16.SST 80009 214-1752-00
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Replaceable Mechanical Parts -  2236 Service

F ig . &
In d ex
N o .

T e k tro n ix  
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E ffe c tiv e  D s c o n t Q tv 1 2 3 4 5  N a m e  & D e s c riD tio n

M fr .
C o d e M fr .  P a r t  N o .

4-37 401-0369-00 2 .BEnRlNG.COM SN:CENTER.0.6 010 
OnOCHING PORTS

80009 401-0369-00

-38 211-0325-00 2 .SCR.0SSEM HSHR:4-40 X 0.25,PNH,STL,T0RX T9 
END 0TT0CH1NG PORTS

01536 ORDER BY DESCR

-39 105-0934-00 B010100 8016156 2 .0CTU0T0R.COM SH:0C-6N0-0C 80009 105-0934-00
105-0934-01 8016157 2 .QCTU0T0R.COM SH:0C-GN0-0C 80009 105-0934-01

-40 105-0935-00 8010100 B016156 2 .OCTUOTOR.COM SM:0TTENUAT0R 80009 105-0935-00
105-0935-01 B016157 2 .OCTUOTOR.COM SN:0TTENU0T0R 80009 105-0935-01

-41 343-1020-00 2 .RETAINER.C0NT:0BS GRAY 
0TT0CH1NG PORTS

80009 343-1020-00

-4 2 211-0325-00 4 .SCR.0SSEM NSHR:4-40 X 0.25.PNH.STL.T0RX T9 
EN0 0TT0CHING PORTS

01536 ORDER BY DESCR

-43 361-1193-00 2 .SP0CER,SLEEVE:0.555 L X 0 .1 3  ID.BRS 80009 361-1193-00
-44 131-1758-11

131-1758-12
2
2

.CONT ASSY,ELEC:B CONTACTS 

.COMT OSSY,ELEC:8  CONTACTS
80009
80009

131-1758-11
131-1758-12

-4 5
-4 6

129-0986-00 1
1

.SP0CER,P0ST:0.966 L .4 -4 0  BOTH ENOS.OL 
CKT BOORO OSSY:TIMING(SEE 04 REPL) 

QTTOCHING PORTS

80009 129-0986-00

-4 7 211-0325-00 3 SCR.OSSEM NSHR:4-40 X 0.25.PNH.STL.T0RX T9 
ENO QTTOCHING PORTS 

CKT BOORO OSSY INCLUOES:

01536 ORDER BY DESCR

-48 131-0608-00 18 .TERM IN0L,PIN:0.365 L X 0 .0 2 5  BRZ GLD PL 
.(OLSO SEE 04P9700.P9705 REPL)

22526 48283-036

-49 337-2944-00 1 SHIELD,ELECrSH BOOROS.BOTTOM 
QTTOCHING PORTS

80009 337-2944-00

-50 210-0406-00 2 NUT,PLAIN,HEX:4-40 X 0.188.BRS CO PL 
ENO OTTOCHING PORTS

73743 12161-50

-51 129-0906-00 2 SPOCER,POST:0 .6 8 5  L .4 -4 0  INT/EXT.OL 80009 129-0906-00
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Replaceable Mechanical Parts -  2236 Service

Fig. &
In d e x T e k tro n ix S e r ia l /A s s e m b ly  N o . M fr .
N o . P a r t  N o . E ffe c t iv e  D s c o n t Q tv 1 2 3 4 5  N a m e  & D e s c riD tio n C o d e M fr .  P a r t  N o .

5“
ST0N00R0 ACCESSORIES

010-6121-01 2 PROBE,VOITOGE:P6121,1 .5  METER,lOX.M/ACCESS 80009 010-6121-01
- i 012-0941-01 1 LEAD SET,METER: ( 2 ) LE00, ELEC 80009 012-0941-01

020-0086-00 2 ACCESSORY PKG: 80009 020-0086-00
159-0019-00 1 FUSE,CARTRI0GE:3AG,10,250V,SL0M BL0H 71400 MOL 1

-2 161-0104-00 1 COBLE 0SSY,PHR,:3 H IR E,9 8 .0  L,H/RT0NG CONN 
SAFETY CONTROLLED

16428 CH8352, FH-8352

-3 343-0003-00 1 CLOMP,L00P:0.25 ID,PLOSTIC 06915 E4 CLEAR ROUND
-4 213-0882-00 1 SCREH,TPG,TR:6-32 X 0 .4 37  TOPTITE,PNH,STL 83385 ORDER BY DESCR
-5 210-0803-00 1 MOSHER,FlAT:0.15 ID X 0 .3 75  00 X 6 .0 32 12327 ORDER BY DESCR

070-4205-00 1 MQNUOL.TECH:OPERATOR,2236 80009 070-4205-00
070-5371-00 1 NONUOL,TECH:USERS GUIDE,2236 80009 070-5371-00
016-0677-03 1 POUCH.ACCESSORY:

(STANDARD FDR OPTION 33 ONLY)
80009 016-0677-03

200-2520-00 1 COVER,SCOPE:FRONT,08S 
(STONDORD FOR OPTION 33 ONLY)

80009 200-2520-00

346-0199-00 1 STROP,CQRRYING:MKO TEKTRONIX 
(STONDORD FOR OPTION 33 ONLY)

80009 346-0199-00

OPTIONAL ACCESSORIES

070-4204-00 1 M0NU0L,TECH:SERVICE,2236 80009 070-4204-00
020-0672-02 1 ACCESSORY K IT: 80009 020-0672-02

*6 200-2520-00 1 .COVER,SCOPE:FRONT,OSS 80009 200-2520-00
016-0677-02 1 .POUCH,ACCESSORY: 80009 016-0677-02

-7 016-0535-01 1 ..POUCH,ACCESSORY:EXPONOED POLYESTER 80009 016-0535-01
-8 386-4674-00 1 . .PLATE,MOUNTING:ACCESSORY POUCH,ALUMINUM 80009 386-4674-00
-9 159-0041-00 1 . . FUSE,C0RTRI0GE:30G,1 .2 5 0 ,250V,20SEC 71400 MSL 1 1 /4

..(STONOORO ACCESSORY)
-10 013-0191-00 1 TIP,PROBE:H/OCTUOTOR 80009 013-0191-00

016-0015-00 1 ROCK ODPTR KIT: 80009 016-0015-00
010-6602-00 1 PROBE,TEMP:P6602,6 4 .0  L,230 DEG C 80009 010-6602-00
016-0792-01 1 C0SE,C0RRYING:24.5 X 1 6 .5  X 11 .5 TK1336 ORDER BY DESCR
346-0199-00 1 STROP,CORRYING:MKD TEKTRONIX 80009 346-0199-00
020-0859-00 1 COMPONENT KIT:EUROPEAN 80009 020-0859-00
200-2265-00 1 .C0P,FUSEH0LDER:5 X 20MM FUSES TK0861 FEK 031.1663

-11 161-0104-06 1 .C08LE 0SSY,PHR,:3 X 0.75MM SO,220V,9 8 .0  L S3109 ORDER BY DESCR
020-0860-00 1 COMPONENT KIT-.UNITEO KINGOOM 80009 020-0860-00
200-2265-00 1 .CQP,FUSEH0LDER:5 X 20MM FUSES TK0861 FEK 031.1663

-12 161-0104-07 1 .COBLE 0SSY,PHR,:3 X 0.75MM SQ,240V,9 8 .0  L TK1373 025UK-RQ
020-0881-00 1 COMPONENT KIT:QUSTROLION 80009 020-0861-00
200-2265-00 1 .C0P,FUSEH0LDER:5 X 20MM FUSES TK0861 FEK 031.1663

-13 161-0104-05 1 .COBLE 0SSY,PHR,:3,18 0HG,240V,98.0 L S3109 ORDER BY DESCR
020-0862-00 1 COMPONENT KIT:NORTH AMERICAN 80009 020-0862-00
200-2265-00 1 .C0P,FUSEH0L0ER:5 X 20MM FUSES TK0861 FEK 031.1663

-14 161-0104-08 1 .COBLE 0SSY,PHR,:3,18 0HG ,240V,98.0 L 70903 OROER BY DESCR
020-0863-00 1 COMPONENT KIT:SNISS 80009 020-0863-00
200-2265-00 1 .CQP,FUSEH0LDER:5 X 20MM FUSES TK0861 FEK 031.1663

-1 5 161-0167-00 1 .COBLE 0SSY,PNR,:3.0 X 0 .7 5 ,6 0 ,2 4 0 V ,2 .S M  L S3109 OROER 8Y DESCR
016-0848-00 1 COVER,PROT:NQTERPROOF VINYL 80009 016-0848-00
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’t get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages.

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed.



Ifaktronix
COMMITTED TO EXCELLENCE

MANUAL CHANGE INFORMATION
Date: 11-10-86 Change Reference: M61199

PrnH.irt 2236 SERVICE Manual Part No.: 070-4204-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B022920

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

Add the following parts noting the appropriate serial numbers.

A1W9778 195-7065-00 B010100 
A1W9778 195-7064-00 B022920

B022919 LEAD,ELECTRICAL: 22 AWG.1.5 L.9-2 
LEAD.ELECTRICAL: 22 AWG.2.25 L,9

A1W9788 195-7064-00 LEAD,ELECTRICAL: 22 AWG.2.25 L,9
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Tektronix
COMMITTED TO EXCELLENCE

MANUAL CHANGE INFORMATION
Date: 2-3-87 Change Reference: M61818

PrnH..Pt- 2236 SERVICE Manual Part No.: 070-4204-00

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B023785

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

A1C799 285-1341-01 
A1C847 285-1341-01 
A1C849 285-1341-01 
A1C851 285-1341-01 
A1C871 285-1341-01 
A1C941 285-1341-01

CAP,FXD,MTLZD: 0.1UF,20%,100VDC 
CAP,FXD,MTLZD: 0.1UF,20%,100VDC 
CAP,FXD,MTLZD: 0.1UF,20%,100VDC 
CAP.FXD.MTLZD: 0.1UF,20%,100VDC 
CAP.FXD.MTLZD: 0.1UF,20%,100VDC 
CAP.FXD.MTLZD: 0.1UF,20%,100VDC
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Product- 2236 SERVICE________________________________________  Manual Part No.:____ 070-4204-00

T e k tr o n ix  MANUAL change information
committed TO excellence Date: 1-26-87  Change Refp.rp.ncp~ M61549

DESCRIPTION Product Group 46

EFFECTIVE SERIAL NUMBER: B023850

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

A1C210 283-0853-00 CAP,FXD,CER Dl: 2.2PF,200V
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Product: 2236 SERVICE     Manual Part No.:_____070-4204-00

Tektronix manual change information
committed to excellence Date: 2-2Z-Q7  Change Reference M61300

DESCRIPTION Product Group 46

SEE BELOW FOR EFFECTIVE SERIAL NUMBERS

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

CHANGE TO:

A1
A10
A ll

670-7571-12
670-7421-04
672-1139-04

B024000
B024000
B024000

CKT BOARD ASSY: MAIN 
CKT BOARD ASSY: COUNTER,PARTIAL 
CKT BOARD ASSY: COUNTER 
(OPTION 14 ONLY)

A1W9440
A1W9705
A1W9991

175-6141-01
175-6137-01
175-6139-01

B024000
B024000
B024000

CA ASSY,SP,ELEC: 4,7.5 L.FLEX STRIP 
CA ASSY,SP,ELEC: 8,6.25 L.FLEX STRIP 
CA ASSY,SP,ELEC: 3,4.25 L.FLEX STRIP

A10W2000
A10W2050

175-6644-01
175-6643-01

B023850
B023850

CA ASSY.SP.ELEC: 10,3.25 L.FLEX STRIP 
CA ASSY.SP.ELEC: 9,3.25 L.FLEX STRIP

CHASSIS PARTS

R9802 311-2177-03 B023880 RES,VAR,NONWW: PNL.10K OHM,20%,0.5W
W/MOUNTING PLATE & CABLE

REPLACEABLE MECHANICAL PARTS LIST CHANGES

REMOVE:

361-1192-00 B023880 1 SPACER,SLEEVE: 0.45 L X 0.25 ID,AL

NOTE:
This sleeve is not illustrated in the exploded view. It is only used 
with R9802 PN: 311-2177-02 serial numbers B023879 and below.
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0 5 0 - 2 2 4 2 - 0 3

M 6 2 235 , M 67697  
M 6 8 2 0 4 . M 68308

V

Q 935. Q 946. Q 947. OR Q9070 REPLACEMENT

(Q 9 33 , Q 935. Q940 OR Q942 in 2213 and 2215 instruments)

For tho following TEKTRONIX instruments:

2213* Serial Numbers B 020100 - Up
2213  Opt, 48 Serial Numbers B 010100 - Up
2213A Serial Numbers 8 0 1 0 1 0 0 -  B029677
2215* Serial Numbers B 022000 - Up
2215  Opt. 48 Serial Numbers B 0 10100 -  Up
2215A Serial Numbers B 0 10100 - Up
2235 Serial Numbers B 0 10100 - B 041675
2236 Serial Numbers B 0 19720 - B028884

This kit provides parts and instructions to rep lace the SCR. FET. and inverter  
transistors Because failure of any one of these components may cause excess 
stress to the others, rep lacem ent of ail com ponents is recom m ended .

The new silicon control rectifier has improved current characteristics and the new  
inverter transistors, have improved saturation characteristics. Use of the new  
field effect transistor, which has a h igher voltage rating, requires changing the 
value of R908.

this rep lacem ent kit also incorporates the following reliability improvements.

1. 1 he circuit location for VR901 and R900 are  switched to prevent excess stress 
to VR901.

2. th e  values of R945 and R949 are  changed to ensure the power supply shuts 
down if Q 939 . the inverter transistors, or the ^ 8 .6 V .  8 .6 V  or < 5V supplies 
are  shorted.

3. A d iode-res is tor network is added between the emitters of Q 9 4 6 /Q 9 4 /  and the 
gate of Q935 to ensure power supply shutdown if an overvoltage occurs.

NOTE

If the instrument serial number is greater than those listed above or if this kit 
has been previously installed, d isregard the instructions and use the new SCR, 
Ft I ,  arid inverter transistors as direct rep lacem ents . Parts R eplacem ent Kit. 
pri 0 5 G - 2 2 4 0 X X .  is available to rep lace Q 935, Q 946. Q 947 . or Q9070 in 2236  
instruments with serial numbers below B019720.

* This kit may be used on 2213 instruments below serial number B020T00 and 
2215  instruments below serial number B 022000 if Option 48 has been  
installed. Option 48 instruments have a new Power Supply (with the 
Proregulator board mounted above the Main board) which was installed via a 
modification kit ( 0 4 0 - 1119 - XX or 0 4 0 - 1 1 2 0 - X X ) .

f —-------------------------------------------------- ----------------------------------------------- — >
Copyright © 1989 20-APFT-1989 page I
Tektronix. Inc. Supersedes: 3 - 1 - 8 9
All Flights Fteserved

V -------------------------------------------------------------------------------------------------------------------------------------------------
TEKTRONIX, SCOPE-MOBILE and are registered trademarks of trademark of Sony / Tektronix, Inc.



CAUTION

STATIC SENSITIVE DEVICES

Static d ischarge can d am ag e  any sem iconductor com ponent  
in this instrument. Static voltages of lkV  to 30kV are  
com m on in unprotected environments.

TO AVOID DAMAGE. OBSERVE THE FOLLOWING:

1. Minimize handling of sta tic -sensit ive  components.

2. Transport and store s tatic -sensitive  com ponents or 
assem blies in their original conta iners , on a metal 
rail, or on conductive foam. Label any package that 
contains static-sensitive  assem blies or com ponents.

3. D ischarge the static voltage from your body by
wearing a wris t-s trap  while handling these
components. Servicing static -sensitive  assem blies or 
com ponents should be perform ed only at a s ta t ic -free  
work station by qualified service personnel.

4. Nothing capable  of generating  or holding a static  
charge  should be allowed on the work station 
surface.

5. Keep the com ponent leads shorted together whenever
possible.

6. Pick up com ponents by the body, never by the 
leads.

7. Do not slide the com ponents over any surface.

8. Avoid handling com ponents in a reas  that have a floor 
or w o rk -su rface  covering capab le  of retaining a 
s ta t ic -ch arg e .

9. Use a soldering iron that is connected  to earth  
ground.

10. Use only approved, an ti-s ta t ic  type, desoldering  
tools.
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KIT PARTS LIST:

Ckt. Number Quantity Part Number

A 1 C R 9 4 8 /R 9 4 8 1 ea 1 1 9 -3 5 1 1 -0 0

A1W 934 1 ea 1 3 1 -0 5 6 6 -0 0

A 1Q 935* 1 ea 1 5 1 -0 5 6 5 -0 0

A IQ  9 4 6 *  
A 10  947* 2 ea 1 5 1 -0 8 5 2 -0 0

A 1Q 9070* 1 ea 1 5 1 -1 2 4 5 -0 0

A1R945 1 ea 3 0 1 - 0 2 0 2 - 0 0

A6R900 1 ea 3 0 1 -0 4 7 4 - 0 0

A6VR901 1 ea 3 0 7 -0 4 5 6 - 0 0

A1R949 1 ea 3 0 8 -0 7 5 5 - 0 0

A1R908 1 ea 3 1 5 -0 2 2 2 - 0 0

1 ea

Description

D iode-res is tor network

Bus. conductor: Dummy resistor

Thyristor. SCR: 8A. 200V, sens gate . 1 0 - 2 2 0

T ransistor: N P N . 50V. 150mA. 200m W . Inverter

Transistor: M OSEFET. N -C h a n n e l.  T0 - 2 2 0  

Resistor, txd. f i lm :2kn . 5% . 0. 5W 

Resistor, txd. f i lm :470kn , 5% , 0. 5W 

Resistor, volt sens. 250vac. 20W  

Resistor, txd. ww: 0. 75fi. 5% . 2W 

Resistor, txd. f i lm :2 .2 k n ,  5% . 0. 25W  

Label: 0 5 0 -k it

* A 1Q 935, A 1Q 946 . A1Q947 and A 1Q 9070 are  designated A 18Q 935 . A 10Q 940 .
A 10Q 942 and A 18Q 933 . respectively, in 2213  and 2215  instruments.

INSTALLATION INSTRUCTIONS:

THE FOLLOWING INSTRUCTIONS ARE DIVIDED INTO TWO SECTIONS.

SECTION A applies to 2213  and 2215  instruments.

SECTION B applies to 2213A . 2215A . 2 2 3 5 .  and 2236 instruments.

SECTION A (2 2 1 3  and 2 2 1 5 ) :

WARNING
Dangerous shock hazards may be exposed when the 
instrument covers are  removed. Before p ro ceed in g , 
ensure the power switch is in the off position. Then,  
disconnect the instrument from the power source. 
Disassembly should only be attempted by qualified  
service personnel.

( ) 1 .

( ) 2 .

Remove the instrument w rap -a ro u n d  cabinet.

Remove the screw used to secure the plastic power supply shield to the 
solder side of the Main circuit board and set the shield aside.
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( ) 3. Remove the metal power supply shield from the component side of the 
Main circuit board as follows:

( ) a. Remove the screw used to secure the lower right front corner of the 
power supply shield to the Main circuit board. The screw is 
accessib le  from the solder side of the Main circuit board.

( ) b. Remove the three screws used to secure the power supply shield to 
the rear chassis (two located along the left rear edge of the shield  
and one located in the upper right rear corner of the shield) .

( ) c. Remove the screw used to secure the upper right front corner of the 
power supply shield.

( ) d. Remove the screw used to secure the support bracket to the top left 
front corner of the power supply shield and rotate the support 
bracket away from the shield.

( ) e. Remove the screw used to secure the Preregulator circuit board  
assembly to the upper left corner of the power supply shield.

( ) f. Carefully lift the power supply shield up and out of the chassis by 
removing the right rear corner first.

( ) 4. Remove the Preregulator circuit board assembly as follows:

( ) a. Remove the two screws used to secure the Preregulator circuit board  
mounting brackets (o n e  near the top center of the rear chassis and 
one on the right side near the rear corner of the c h a s s is ) .

( ) b. Remove the securing screw that is acccessib le  through the hole in 
the plastic shield located on top of the Preregulator circuit board.

( ) c. D isconnect the four wire connectors (P 8 0 1 .  P802 . P803 . and P804)  
from the Preregulator circuit board noting their locations for 
re fe rence  during installation.

( ) 5. On the A10 Main circuit board, rep lace Q940 and Q942 with the new  
com ponents included in this kit. Refer to the parts list on page 3^for 
circuit and part number information.

Make the following changes on the A18 Preregulator circuit board.

( ) 6. Replace Q 933 and Q935 with the new components included in this kit. 
Refer to the parts list on page 3 for circuit and part num ber  
information.

( ) 7. Replace R 934, a 3n 3W resistor located adjacent to Q 933 . with the  
dummy resistor (W 9 3 4 )  included in this kit.

( ) 8. Install the Preregulator circuit board assembly and the two power supply 
shields, by performing the reverse of the procedure described in steps 
2 through 4.
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( ) 9. Refer to the Perform ance Check Procedure in the Instruction Manual
and verify perform ance.

( ) 10. Remove the protective backing from the 0 5 0 -k it  label, included in this
kit. and place the label on a c lean , fiat surface of the rear panel.

( ) I t .  Correct the Replaceable  Electrical Parts list in the Instruction Manual
with the information provided in the parts list of this kit.

SECTION B (2 2 1 3 A .  2215A . 2 2 3 5 .  and 2 2 3 6 ) :

WARNING
D a n g e r o u s  s h o c k  h a z a r d s  m a y  b e  e x p o s e d  w hen  the  
i n s t r u m e n t  c o v e r s  a r e  r e m o v e d .  B e f o r e  p r o c e e d i n g , 
e n s u r e  the  p o w e r  sw i tc h  is in the  of f  p o s i t i o n .  T h e n ,  
d i s c o n n e c t  th e  i n s t r u m e n t  f r o m  the p o w e r  s o u r c e .  
D i s a s s e m b l y  s h o u l d  only  b e  a t t e m p t e d  by q u a l i f i e d  
s e r v i c e  p e r s o n n e l .

( ) 1. Remove the instrument w rap -aro u n d  cabinet.

i ) 2. Remove the screw used to secure the plastic power supply shield to the
solder side of the Main circuit board and set the shield aside.

( ) 3. For 2236  instruments only, iift the CTM circuit board up to the service
position and secure the board latch into the chassis side rail.

( ) 4. Remove the metal power supply shield from the com ponent side of the
Main circuit board as follows:

( ) a. Remove the screw used to secure  the lower right front corner of the 
power supply shield to the Main circuit board. fhe  screw is 
accessib le  from the solder side of the Main circuit board.

< ) b. Remove the three  screws used to secure  the power supply shield to 
the rear chassis (two located along the left rear edge of the shield 
and one located in the upper right rear corner of the shield) .

( ) c. Remove the ert anode lead from the anode clip on the side of the 
power supply shield.

( ) d. Remove the screw used to secure the upper right front corner of the 
power supply shield.

( ) e. Carefully lift the power supply shield up and out of the chassis by 
removing the right rear corner first.
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M ake the following changes on the A1 Main circuit board.

( ) 5. Replace Q 935 . Q 946 . Q 947 , and Q9070 with the new components
included in this kit. Q 946 . Q947 and Q9070 are  located on the nearby  
metal shield. Refer to the parts list on page 3 for circuit and part
number information,

( ) 6. Check the value of R934. If R934 is a 3n 3W resistor, rep lace  it with
the dummy resistor (W 9 3 4 )  included in this kit.

( ) 7. Replace R 908. a 3kn 0 .2 5 W  resistor, with the 2 .2 k n  resistor included
in this kit.

Perform step 8 only on 2 2 3 5  instruments below serial num ber  
B 011700 . The 2213A , 2215A  and 2236  instruments a lready have the 
correc t resistor.

( ) 8. Remove C R945 and replace R945. a 6 . 2kn 0. 5W resistor, with the 2kn
resistor included in this kit.

Perform step 9 only on 2236  instruments in the serial num ber range of 
B 019720  to B 028298 inclusive. The 2213A . 2215A  and 2235
instruments a lready have the correct resistor.

( ) 9. Replace R 949, a 0. 51n 2W resistor, with the 0. 75n resistor included in
this kit.

Perform step 10 only if the d iode-res is to r  network shown in Fig. 1 is 
not present.

( ) 10. Install the d iode-res is to r  network, included in this kit. as shown in 
Fig. 1, Connect the cathode lead to the lead of R935 that is closest 
to the rear of the instrument. Connect the resistor lead of the new  
network to the lead of R949 that is nearest the front of the 
instrument. Ensure both leads of the new network make a solid
m echan ica l connection by installing the leads into the circuit board  
holes with the resistor leads or by wrapping the network leads around  
the resistor leads before soldering.

( ) 11. If VR 901. on the EMI Filter circuit board, is located ad jacent to the 10ft
therm al resistor ( R T 9 0 1 ) ,  the physical locations of VR901 and R900 will 
need to be swapped. A voltage sensitive resistor (V R 901 ) and a 470kfi 
resistor (R 9 0 0 )  have been included in this kit to facilitate swapping  
their locations.

( ) 12. Install the two power supply shields by performing the reverse of the 
procedure  described in steps 2 through 4.

( ) 13. Refer to the P erform ance  Check Procedure  in the Instruction Manual
and verify perform ance.

( ) 14. Remove the protective backing from the 0 5 0 -k it  label, included in this 
kit. and place the label on a c lean , flat surface of the rear panel.
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( ) 15. C orrec l the R ep laceab le  Electrical Parts list and the Power Supply.
Z-Axis & CRT schem atic  in the Instruction Manual with the information  
provided in the parts list of this kit.

JLG

Fig. 1. Location of new d iode-res is to r  network.

0 5 0 - 2 2 4 2 - 0 3 page 7


