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7CT1N

THE FOLLOWING SERVICING INSTRUCTIONS ARE FOR USE BY OUALIFIED
PERSONNEL ONLY. TO AVOID PERSONAL INJUBY, DO NOT PERFORM ANY
SERVICING OTHER THAN THAT CONTAINED IN OPERATING INSTRUCTIONS UN-
LESS YOU ARE OUALIFIEO TO DO SO.
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lntroduction

This section of the manual gives a general description of
the 7CT1N, installation instructions, a functional descrip-
tion of the lront-panel controls and connectors, a basic
operation procdure, application notes and the instrument
characteristics.

GENERAL DESCRIPTION

The TCTIN is a curve tracer plug-in unit for the
7000-Series Oscillos€ope System (see Fig. l-1)- lt is to be
used to make quick checks of the operation of small-signal
semicorduclor devices, particularly transistors and FET's.
It features a variable collector or drain voltage supply with
a maximum peak voltage of at least 240 volts and a base or
gate step generalor which produces calibrated current of
voltage steps. The ranges of step amplitudes available are
from l pAlstep to 1 mA/step for current steps, and from
1 mv/step to 1V/step for voltage steps. The maximum
power which can be supplied to a device is limited to about
0.5 watt. ln addition, the unit has a vertical display
amplifier lor measuring collector or drain currents from
about 5 nA to 160 mA and a horizontal display amplifier
for measuring collector-em itter or drain-source voltages
ranging from about 0.2 V to 200 V.

INSTALLATION

The 7CT'lN is calibrated and ready for use upon arrival.
It can be operated in either a vertical or horizontal plug-in
compartment in any of the 7ooo-Series Oscilloscope main-
irames. lt is suggested that the plug-in be installed in a

center compartment.

To install, align the upper and lower tracks of the
TCTIN with the guides of the desired plug-in compartment
in the mainframe and slide it in until its {ront panel is flush
with the mainrrame Jront panel. To remove, pull the release
latch (labeled TCTIN) to disengage the 7CT1N from the
mainframe and pull the instrument out.

To operate the 7CTlN, its horizontal or vertical output
must be connected to another plug-in in the oscilloscope
system, through the EXT HORIZ OR VERT OUT cable. lf
the 7CT1N is in a vertical compartment, connect the cable
to a plug-in in a horizontal compartment; if the 7CT'lN is in
a horizonlal compartment, connect the cable to a plug-in in

7CT1N

a vertical compartment. The plug-in to which the cable is
connected should have an external input with a deflection
factor of 100 mV/division. At the time of printing of this
manual, all the 7ooo-Series amplifier plug'ins and all the
time-base plug-ins except the delaying time bases meet this
qualification (see Table 1-1). The deflection factor of the
external input to some of the time bases must be set using a

variable control.

Also, after the 7CT1N has been installed, set the
PLUG-IN COIVIPARTI\4ENT pustrbutton according to the
location of the TCTIN in the mainframe. The pushbutton
must be out il the plug-in is in a horizontal compartment,
and in the plug-in is in a vertical compartment. See the
beginning of the Familiarization Procedure for other initial
control settings Ior the 7CTlN and oscilloscope system.

Table 1-1

7000series Plug-lns Which Can Be

used with the 7cT1N

Amplitiers Time Bases

SECTION 
'OPERAT'TG'ilS T RU CT'OTS

1All
7 A12
7A 13
74'15
7416
74 l8
1 422

CONTROLS AND CONNECTORS

This is a description of the function and operation of the
front,panel controls and connectors. More information is

given under Basic Operation.

PLUG IN CON4

PARTIMENT Push'
button

Determines the output of the EXT
HORIZ OR VERT OUT cable. ac-
cording to the location of the
7CT 1N in the mainframe.

Positions the display vertically or
horizontally depending on the set-
ting of the PLUG-lN COMPABT-
lvlENT pu$button.

@!

POSITION

1-1

7850
7 852

7 B53N
7 870
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Operating lnstru ctions-7CT 1N

COLLECTOR/DRAIN Varies the collectordrain supply
VOLTS output voltage within the range set

by the .5V 2V and Xlo push-

buttons

Selects the horizontal deflection
factor and the range of the
co llec to r-drain supply output.
Table '1-2 shows the def iection
factors and voltage ranges for the
various states of the pushbuttons.

STEP

STEP OFFSET

NPN, N CH - PNP,
P CH Pushbutton

Continuously variable control
which determines the number of
steps in the base-gate step generator
output. The number of steps ranges
from 0 to at least 10 steps.

When pulled out, the control
provides continuously variable off-
set of the base{ate step generator
output from at least 5 steps of
opposing offset (control fully
cou nterclockw ise) to at least 5
steps o, aiding offset (control fully
clockwise). When the control is
pushed in, zero of{set is obtained.

Selects the polarity of the collector-
drain supply output and the base-
gate step generator output. When
the pushbutton is out, the
collectordrain supply output is
positive and the base-qate step
generator steps are either positive-
going for current steps or negative-
going for voltage steps. When the
pushbutton is in. the collectordrain
supply output is negative and the
base{ate step generator steps are
neqative-goinq for current steps and
positive-going for voltage steps. The
XSTR-FET pushbutton determines
whether the base'gate step genera'
tor outPUt is current or voltage
steps. The NPN, N CH.PNP, P CH
pushbutton also determines the
position of the display. When the
pushbutton is out. the zero position
of the display is located in the
lower left corner oI the display unit
CRT; when in, the zero position is

in the upper right corner of the
CRT. The positioning accuracy is
wirhin 0.3 division and may be used
lo the check calibration accuracy of
the system.

Selects whether the base€ate step
generator output is current sleps or
voltage steps. When the pushbutton
is out, the base{ate step generator
output is current steps in the same
direction as the collectordrain
supply output; when the push-
button is in, the output is voltage
steps in the opposite direction to
the collectordrain supply output.
This pushbutton also selects which

.5V-2VandX'10
Pushbuttons

x10
Pushbu tton

TABLE 1.2

Collector-Drain Supply Output Hanges
and

Horizontal Def lection Factors

Out

ln
ln

V E RTICA L

- 1000

STEP AMPL

O 5 V/Div
2 Y /Div
5 V/Div

20 V/Div

S e lects the verticai deflection
factor. The range oi the switch is

from 10 /rAldivision to 20 mA/
division in a 125 sequence, with
the - '1000 pushbutton in; and
trom 10 nA/division to 20 tlAl
division in a 1'2'5 sequence with
the pushbutton out.

When out, the sensitivity of the
verlical d isplay amplifier is

increased 1000 times lor making
leak age current measurements.
Also, when out. the collectordrain
supply is changed from a s,weeping
output to a DC (non-looping) out
put.

Selects the step amplitude of the
base-gate step generator output.
When the XSTR-FET pushbutton is

out, the step amplitude range is

f.om l,rAlstep to 'l mA/step in a

1-2-5 sequence; when the pLrsh-

button is in. the step amplitude
range is from lmv/step ro I V/step
in a'l'2-5 sequence.

XSTR FET
PushbLltton

.5V-2V
Pushbutton

Collector-
Drain

Supply
Range

Out 0Vto75V
ln 0Vto30V

O urt 0Vto75V
ln 0Vto300V

1-2

Out

H orizontal
Deflection

Factor
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device testing jacks the collector-
drain supply output and the base-
gate step generaLor output are
connectd to (see Table 1-3).

Operating I nstructions-7CT lN

1 lnstall the 7CT'l N in the mainf rame as described in
the beginning of this section. Turn on the oscilloscope
system and set the mainframe, and time base or amplifier
controls as follows:

Mainframe

Set for location of 7CT1N
and Ior location of plug'
in 7CT'1N is connected to.

Horizontal and
Vertical Mode

Coilector-Drain
Supply

Device Testing
Jacks

Light flashes when a dangerous
voltage is present at the device
testing jacks.

Three binding posts on the front of
the unit permit connection of
devices to be tested to the curve
tracer unit. The collectordrain
supply output and the base'gate
step generator output are con
nectd either to the B or D (base or
drain) or C or G (collector or gate)
bindinq post, dependinq on the
state of the XSTR-FET pushbutton
(see Table 1 3). The E or S (emitter
or source) binding post is always
connectd to qround.

TABLE 1.3

Connection of Collector-Drain Supply Output and
Base-Gate Step Generator Output to

Device Testing Jacks

BorD XSTR.FET

Step Generator Out

Amplifier

Polarity
Coup l;ng
Volts/ D iv

D isplay Mode
(7B50 or 7B70)

Time/Div or Dl'y
Time (7 B52 or 7B53N)

Trigger Source
Triggering Coupling

POSITION
COLLECTOR/DRAIN

VOLTS
x10
.5V.2V
VERTICAL
: 1000
STEP AMPL
STEP
STEP OF FSET
NPN,NCH,PNP,

PCH
XSTR,FET

ln

DIODE CHECK

2. Set the TCTIN controls as follows

+up
DC
.1

Amplif ier

Ampl
Ext
DC

F ully counterclockw ise

Pushbutton out
Pushbutton out
l mA/Div
Pushbutton in
No elfect for d iode check
No e{fect for diode check
No effect for diode checkEXT HOBIZ OR

VERT OUT Cable
Connects the horizontal or vertical
signal (depending on the setting of
the PLUG.IN COMPARTIM ENT
pushbutton) to another plug in in
the oscilloscope tor display on the
C RT.

Familiarization Procedure

This procedure will familiarize the user with the opera-
tion of the 7CT'1N, and show how to obtain the basic
characteristic curves for a diode, bipolar transistor and field
elfect transistor (FET). Applications are given at the end of
this section. This procedure may also be used as an
operational check. For a performance check of the
instrument, see Section 3.

3. Position the spot to the lower left corner of the CRT
graticule using the 7CT1N POSITION control and the
position control of the plug in which the EXT HORIZ OR
VE RT OUT cable is connected to.

Occasionally, a single spot may be displayed on the
CRT. ln such cases, avoid high spoL intensity to
prevent burning the CRT phosphot. This precaution
is especially important when using a storage
oscilloscope.

Pushbntton out
Pushbutton out

CorG

Collector-D rain
Supply

Step Generator

@
'l-3

Time Base

WARNING Lisht

Centered

BASIC OPERATION

\ CA UT'Ofl (
)(

Scan by vintageTEK - Your donations help support the museum - vintagetek.org



Operatinq I nstructions-7CT 1N

Press the NPN, N CH-PNP, P CH pushbutton. Check
that the spot moves from the lower lelt corner of the CBT
graticule to the upper right corner, lf the mainframe display
amplifiers are properly adiusted, the position of the spot
should be within 0.3 division of the upper right corner of
the CRT graticule. lf the spot position is not correct. adiust
the Volts/Div Variable (amplifier) or Variable (time base)

until the spot deflection is correct between the two settings
o, the NPN, N CH-PNP, P CH pushbutton. Release the
NPN, N CH-PNP, P CH pushbutton.

4. Connect a silicon diode between the C or G (anode)

and E or S (carhode) binding posts of the 7CT1N. The
transistor FET adapter supplied with the TCTIN may be
used for this purpose.

5. Turn the COLLECTOR/DRAIN VOLTS control
clockwise and obtain a display oI the torward current
versus voltage characteristic of the diode (see Fig. l-2A).

6. Press the NPN, N CH-PNP, P CH pushbutton. The
polarity of the collectordrain supply output voltage is now
negative, providing a display of the reverse current versus
voltage characteristic of the diode.

7. TLrrn the COLLECTOR/DRAIN VOLTS control fully
cou nterclockw ise and set the .5 V - 2V and X10 push

buttons for a new collectordrain supply range and hori,
zontal deflection factor (see Table 1-2).

Note that when the collectorirain voltage is above
about 50 V, the WARNING light flashes.

WAB'V,,VG

A fla*ing warning light indicates that a potentially
hazardous voltage is present on the device testing
terminals.

TRANSISTOR CHECK

8. Set the 7CT1N controls as follows

POSITION
COLLECTOR/DRAIN

VOLTS
xr0
.5V,2V
VERTICAL
+ 1000
STEP AMPL
STEP
STEP OFFSET
NPN, N CH PNP

PCH
XSTR.FET

Centered

Fully counterclockwise
Pushbutton out
Pushbutton in
1 mA/DlV
Pushbutton in
'l IA/STEP
F ully clockwise
Pull-s1,itch in

Pushbutton out
Pushbutton out

9. Position the spot to the lower left corner ol the CRT
graticu le.

10. Connect the transistor-FET adapter, which is

supplied with the 7CT'lN. to the device testing iacks. lnstall
an NPN transistor (with the following suggestd character-
istics: p of 50 to '100, BVcEo at least 30 V, lcmax at least
20 mA) in one ot the test sockets.

ll. Turn the COLLECTOR/DRAIN VOLTS control
clockwise until a trace of about 5 divisions (VcE = '10 V) is

obtained. Turn the STEP AMPL s.,vitch clockwise until a
family of curves similar to that shown in Fig. 1-2B is

obtained. This set of curves is a displav of the lc vs. VcE
for a transistor operated in a common-emitter configura,
tion. With the XSTR-FET pushbutton out, the step
generator output is current steps. The setting ol the STEP
A|\4PL switch indicates the increment of current added to
each step (or the step amplitude).

12. Turn the VERTICAL slvirch rhroughout its range
and note the change in vertical deflection factor.

13. Turn theSTEP control fullV cou nterc lockw ise. Note
that the number of steps decreases to zero. With the STEP
control fully counterclockwise, the base current of the
transistor is essentially zero. (For a true open base
condition. disconnect the base lead from the test socket.)

14. Release the - 1000 pushbutton and note that the
collector-drain supply output becomes a DC voltage (a

spot) rather than a sweeping voltage (a trace). Turn the
VERTICAL svritch clockwise to obtain a measurable
display of leakage current (in this case l6p9). The vertical
deflection factor with the ; 1000 pushbLrtton out is the \/,
setting of the VERTICAL s/uitch divided by 1000. Before

61-4

\ cA u rrofl (\.--------\
Always turn the COLLECTOR/DRAIN VOLTS
control counterclockwise before changing the
collector-drain supply ranqe, to avoid damage to the
device undet test.

Set the VERTICAL switch to 'l0pA/Div and turn the
COLLECTOR/DRAIN VOLTS control clockwise until the
reverse voltage breakdown o{ the diode is obtained. If the
device does not break down within the display window of
the CRT, select a higher collectordrain supply range.

Scan by vintageTEK - Your donations help support the museum - vintagetek.org



measuring leakage current. remove the transistor from the
test socket and vertically position the spot to the bottom
horizontal graticule line (top line for PNP transistor).
Repositioning of the spot compensates for leakage current
in the transistor-FET adapter and 7CT1N. (As is mentioned
in part 13, the best measurement of lcEo is obtained when
the base lead is disconnected from the test socket).

FIELD EFFECT TRANSISTOR CHECK

15. Set the 7CT1N controls as follows

Operating Instructions-7CT l N

protects the device by causing the voltage steps lo be

compresd as gate current increases. Push in the S'lEP
OFFSET control to obtain the zero offset condition.

Device Adapters

A transistor.FET device testing adapter (Tektronix Part
No. 013'0128 00) Ior TO-5 and TO-'18 type cases is

supplied as a standard accessory with the 7CTlN. A
number of other adapters, which may be used with the
7CTlN, are available from Tektronix. Table 1-4 lists the
adapters available at the time of printing of this manual and
their uses.

TABLE 1-4

Test Fixture Adapters Which
May Be Used With the TCTIN

POSTTTON

COLLECTOR/DRAIN
VOLTS

x10
.5V,2V
VERTICAL
+ 1000
STEP AMPL
STEP
STEP OF FSET
NPN,NCH.PNP,

PCH
XSTR.FET

Centered

Fully counterclockwise
Pushbutton out
Pushbutton in
1mA/DlV
Pushbutton in
l mV/STEP
Fully clockwise
Pull'Switch in

Tektronix Part
Number

16. Position the spot to the lower lelt corner of the
CRT graticule.

17. lnstall an N channel FET in one of the test sockets.
The lead configuration of most FET's should match the
sockets on the transistor'FET adapter. lnformation on the
side of the adapter indicates which terminals of the socket
the leads of rhe FET should be connected to.

'18. Turn the COLLECTOR/DRAIN VOLTS control
and the STEP AMPL switch clockwise until a family of
cu.ves similar to those shown in Fig. 1-2C is obtained. (The

VERTICAL switch may have to be reset to obtain this
display.) This set oI curves is a display of l6 vs. Vp5 for an

FET operated in the depletion region. With the XSTR-FET
pushbutton in, the step generator output is voltage steps.
The setting of the STEP AMPL switch indicates the
increment of voltage added to each step (or the step
amplitude). Turn the STEPS control fully counterclock
wise. The step generator output is now zero volts and the
curve displayed on the CRT is the zero gate-voitage curve.

'19. Turn the STEP control clockwise and pullthe STEP
OFFSET control out. Turn the STEP OFFSET control
fully clockwise and note that the curves are offset further
into the depletion region of the device toward pinch off.
Turn the control fully counterclockwise and note that the
family oI curves is offset into the enhancement region of
the device. When an FET is operated in its enhancement
region, the 1 kQ output impedance of the step generator

Case Type

Diodes with axial lead s

0i3-0069,00 Devices with long leads

013,0070.01 TO-3 and TO 66

013 0163-00 Transistors with stlrd leads

013.01r0.00

013 01 12 00 TO-36

APPLICATIONS

The following section describes how to use the TCTIN
to make some common checks and measurements of
diodes, transistors and FET's. These checks may range trom
checking if a device is operating or not (go, nogo) to
checking manufacturer-specif ied parameters. Before reading
this section, it is suggested that a user go through the
preceding Familiarization Procedure to acquaint himself
with the 7CT 1N.

Diodes

General. l\4ost signal, Zener and tunnel diodes can be
testd with the 7CT1N. The maximum lF which can be
measured is about 160 mA and the maximum VB is about
200 V. Care should be taken when testing diodeswhich are
sensitive to current, especially tunnel diodes.

Pushbutton out
Pushbutton in

R EV- B, APR. I977

013-0072 00

Diodes with stud leads: DO-4lDO 5

1"5
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Operating I nstructions-7CT1 N

Controls Settings. Set the TCTIN controls initially as

fo llow s:

Centered

Fully counterclockwise
Pushbutton out
Pushbutton out
As desired
Pushbutton in
No effect for Diode Check
No effect for Diode Check
No efJect for Diode Check

Pushbutton oul
Pushbutton out

lnstallation. Connect the diode to the device testing
jacks as shown in Fig. 1-3. The device may be connected
either directly to the jacks or through the transistor-FET
adapter included with the 7CT1N. Special diode adapters
are also available Irom Tektronix (see Table 1'4).

Checks ard Measurements. Use the following instruc-
tions to make checks and measurements of a diode once the
controls have been set and the diode has been installed as

described previously.

Go, No-Go Turn the COLLECTOR/DRAIN
VOLTS control clockwise ro obtain
a display of the forward conduction
characteristic of the diode. Fig. 1 3
shows typical displays Ior a rectifier
type diode and a tunnel diode.

Turn the COLLECTOB/DRAIN
VOLTS control clockwise to obtain
a display of the forward conduction
characteristic of the diode- Measure
the turn on voltage on the hori-
zontal axis of the CRT graticule
and measure the forward current on
the vertical axis. Measure the peak
and valley currents and voltages of
a tunnel diode in the same manner.

Press the NPN. N CH - PNP, P CH
pushbutton. Turn the
COLLECTOR/DRAIN VOLTS con
trol clockwise until Zener or ava-
lanche breakdown voltage is

obtained. lf breakdown is not
obtained, select a higher collector-
drain supply outpur voltage.
lVleasure V5 or Vz on the hori

lB (leakage) and

@1-6

POStTtON
COLLECTOH/DRAIN

VOLTS
x10
.5V.2V
VERTICAL
+ 1000
STEP AN4PL

STEP
STEP OF FSET
NPN, N CH , PNP.

PCH
XSTR.FET

I

I

I

l

I

I

+
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Operating lnstru ction s-7CT 1N

Reverse Characteristic

Forward Characrerisric

Tunnel Diode

Colloctor-
Drain

Srrpply

Horiz
Display

RS

CG

Cathod€

E-s

Display

(

I
Fig. 1.3. Simplified diagram show;ng ihe connection of a diode to the TCTIN and some typical displays.

zontal axis. Release the - 1000
pushbutton to measure leakage
current. With the + 1000 push-

button out, divide the VERTICAL
sv\,itch setting by 1000 to obtain
the vertical deJlection factor.
Before measurinq leakage current,
momentarily disconnect the diode
Irom the test socket and vertically
position the spot to the zero
current line (normally the top hori'
zontal graticule line).

Bipolar Transistors

General. All bipolar transistors can be tested with the
7CTlN. The maximum lq which can be measured is

160 mA.

Controls Settings. Set the TCTIN controls initially as

follows:

POSITION Centered
COLLECTOB/DRAIN

VOLTS Fully counterclockwise

x r0
.5V-2V
VERTICAL
+ 1000
STEP AMPL
STEP
STEP OF FSET
NPN,NCH-PNP.

PCH Pushbutton out
(NPN Devices)
Pushbutton in (PN P Devices)
Pushbutton outXSTR,FET

lnstallation. Connect the transistor to the device testing
jacks through the transistor-FET adapter which is included
with the 7CT1N. This adapter accepts TO.5 and TO-18
type cases. For devices which do not match this adapter,
connect the leads to the jacks as shown in Fig. 1-4.

Checks and Measurements. Use the lollowinq instruc
tions to make checks and measurements of a transistor once
the controls have been set and the diode has been installed
as described previously.

Pushbutton out
Pushbutton in
As desired
Pushbutton in
1!A/DlV
Fully clockwise
Pull-Switch in

a 1-7

I

r+

I

Signal Diode

T----r----tr'

I
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Operating Inst.uctions-7CT I N

Bas€-Gate
Step

Generator

Collector
Draan

Supply

Hor iz
Display

c-G

E"s

RS

s-D

Base

Displav

Collector

E mitter

Common E mitter Family

I

I

lg vs. Vq6

Fiq. 1 4. Simplified diagram showing the connection of a bipolar transistor to rhe 7CTlN and a rYpical display

Go, No Go

0 {small-siqnal)

Turn the COLLECTOR/DRAIN
VOLTS control clockwise to obtain
a horizontal trace of about 5 divi-
sions. Turn the STEP ANIPL s$,/itch

clockwise until a display similar to
that shown in Fig. l-4 is obtained.

The small-signal short-circuit for
ward current transfer ratio (emitter
groundd), P or hy., is A lc/A lB.
To measure 0, obtain a display of
16 vs. V6s as described for the go,
no'go check. Set the STEP AMPL
svt,itch and VERTICAL s /itch for
the lc at which B is specified. lc is

measurd on the verlical axis. The
VERTICAL wuitch sets the dellec'
tion tactor. When the desired dis
play is obtained, calculate a value
for p/division by dividing the
VERTICAL s1,v itch setting by the
setting oI the STEP AN4PL switch.
Next, measure the vertical distance
between two curves in the vicinity
of the lc at which P is specified.
Offset may be used to positron the
curves tor more convenienl.

Vc E (Sat.)

Ve e (Sat.)

measurement. M u ltiply this dis
tance by the B/division previously
calculated to determine 0.

Obtain a display of lc vs. VcE as

described lor the go. no-go check.
Release the .5V - 2 V pushbutton
and adjust the COLLECTOR/
DRAIN VOLTS control lor a dis-
play oI the saturation region o{ the
curves. The saturation region is

usually defined as the non-linear or
"knee" region ol a curve

Obtain a display of VcE (Sat.) and
measure the base voltage on the
device, using a probe from a vertical
unit in the oscilloscope system.

Disconnect the base lead lrom the
test socket. Turn the
COLLECTOR/DRAIN VOLTS
control clockwise until the transis-
tor breaks down. lI breakdown
does not occur, select a higher
collector.drain sLlpply range.
Collector em itter breakdown volt-

aa1-8

ls6q and BVqE6

I

FF .# '].#
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age with the base open is measured
on the horizontal axis. Collector-
emitter leakage current with the
base open is measured on the ver-
tical axis. To make this measure'
ment, release the = 1000 push-

button and adiust the
COLLECTOR/DRAIN VOLTS con-
trol for the VcE at which the
leakage current is specilied. Before
measuring lcEO momentarily dis-
connect the transistor from the test
socket and position the spot to the
zero current line (the bottom hori-
zontal graticule line for NPN tran.
sistors, and the top horizontal
graticule line for PNP transistors).

Collector-emitter leakage current
and co llector-em itter breakdown
voltage (base shorted to emitter)
are measured the same as lcEo and
8V659, except that the base lead

of the device is shorted to the
em itter lead.

Collector em itter leakage current
and co llector-em itter breakdown
voltage (with a specified resistance
betlveen the base terminal and the
emitter terminal) are measured the
same as lcES and BV665, excePt
that a speci{ied resistance is con-
nected bet\rveen the base lead and
the emitter lead.

The small'signal short circuit for-
ward current transfer ratio (base

grou nded ), hrb, cannot be
measurd conveniently with the
7CT'lN. lt can, however, be calcu
lated from 0 with the following
equation: c(=p/(1+p).

Collector-base leakage current and
collector base breakdown voltage
(emitter open) is measured the
same as lcEo and BVcEo, except
that the base lead is connected to
the E or S terminal, and the emitter
lead is left open (or connected to
the B or D term inal).

Emitter base leakage current and

em itter'base breakdown voltage
(collector open) are measured the
same as lcEo and BVCEO, except
that the emitter lead is connected

Operating Instructions-7CT l N

to the C or G terminal, the base

lead is connected to the E or S

terminal. and the collector lead is

left open (or connectd to the B or
D term inal).

Field Effect Transistors

General. All Field Effect Transistors inclLrding iLrnction
FET's and MOS-FET's can be tested with the 7CT 1N.

Control Settings, Set the 7CT1N controls initially
follows:

as

ls55 and BVq65

l65q and BVqg 6

c. (small-signal)

lcBo and BVcBo

l6s6 and BVg s6

POSITION
COLLECTOR/DRAIN

VOLTS
x10
.5V.2V
VERTICAL
: 1000
STEP AMPL
STEP
STEP OFFSET
NPN, N CH . PNP,

PCH

Centered

XSTR FET

Pushbutton out (N channel)
Pushbutton in (P channel)
Pushbutton in

lnstallation. Connect the FET to the device testing jacks
through the transistor-FET adapter which is included with
the 7CTlN. This adapter is wired to accept devices with
gate-drain-source configurations. lf the adapter can not be
conveniently used, connect the leads directly to thedevice
testing iacks as shown in Fig. 1 5.

Checks and Measurements. Use the following instruc.
tions to make checks and measLrrements of an FET once
the controls have been set and the FET has been installed as

previously described.

Go. No'Go Turn the COLLECTOR/DRAIN
VOLTS control clockwise to obtain
a horizontal trace of about 5 divi'
sions. Turn the STEP AMPL switch
clockwise until a display similar to
that shown in Fig. 1-5 is obtained.

q- (small-signal) The small-signal transconductance
(source grounded) is A lo/A Vcs.
To measure gm, obtain a display of
16 vs. Ve5 as is described for the
go, nogo check. Set the STEP
AMPL switch and VERTICAL
switch for the lD at which gm is

specified. 19 is measured on the
v e rtical axis. The VEBTICAL
switch sets the deflection factor.
When the desired display is

Fully counterclockwise
Pushbutton orrt
Pushbutton in
As desired
Pushbutton in
I mV/STEP
Fully clockwise
Pu ll'Switch in

6 1-9
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Operating I nstructions-7CT1 N

Collector
D rain

Supply

BaseGate
Step

Gen€rator

H
Dasplay

a.D

ES

RS

c,G

Gate

Display

Drain
I

Source

Common'Sourc6 Fan

.---'l

J-a )---i
[/, a

lD vs. VOS

loss

obtained, calculate a value ol
g-/division by dividing the VERTI-
CAL switch setting by the selting
of the STEP AIVIPL s',,! itch. Next
measure the vertical distance be-
tween tlvo curves in the vicinity of
the lD at which g- is specified.
Offset may be used to position the
curves for convenient measurement-
lMultiply this distance by the gm/
division previously calculated to
determ ine g- .

Obtain a display of lD vs. VDS as

described for the go, no-go check-
Turn the STEPS control tully
cou nterclockw ise. Drain-source cur
rent with zero VGS is the current
level of the single cLrrve measured
above the knee.

Obtain the display o{ lD vs. VDS as

described for the go, no{o check.
Pinch-olf voltage is measured by
increasing the gale-source depletion
voltage, using the STEP AMPL
switch and the STEPS control, until
the speci{ied prnch-olf current is

obtained. Vp is then the gate-source

voltage required to reach pinch-off
current. l\4ultiply the number of
steps requird to reach Pinch'off
current by the settinq of the STEP
AMPL switch to obtain a value for
Vp. For a more accurate measure
ment of Vo, use the STEP OFFSET
control. Since the STEP OFFSET
control is not calibrated, some
reference point must be established
on the CRT graticule. For example.
the level ol the 10th step could be
marked on the CRT graticule
before the STEP OFFSET control
is pulled out.

lnstall the device in the test socket
with the gate lead connected to the
E or S iack and the source and
drain leads shorted together and
connectd to the B or D jack. Turn
the COLLECTOR/DRAIN VOLTS
control clockwise until the gate-

so u rce breakdown voltaqe is

obtained. This measurement should
not be made on insulated gate
devices.

Pinch'Off Voltage

1-10 6

Fig. 1 5. Simplified diagram showing the connection of an FET to the TCTIN and a typical display.

I

I
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Operating lnstru ctions-7CT 1N

SPECIFICATION

This specification lists the electrical perrormance limits and physical requirements of the 7CT 1N. A procedure for checking
the electrical performance limits is given in the Performance Check/Adjust section.

Collector-Drain Supply

Polarity: + or -.
Voltage Ranges: (No Load)

0 v to 7.5 v.

0vto30v.

0Vto75V.

0Vto300V.

Maximum Voltaqe Limit: Within 20%

Peak Current: (Short Circuit)

240 mA in 7.5 V range.

60 mA in 30 V range-

24 mA in 75 V range.

6 mA in 30O V range.

Peak Current Limit: Within 30%

Base-Gate Step Generator

Step Polarity: Positive-going or negative{oing

Number of Steps: From 0 to at least '10.

Step Accuracy:

Absolute: (Eighth step) within 5%.

lncremental: With in 3%

Zero Step Level: Within 0.3 step.

Step OfJseti

Aiding: At least 5 steps (or 13 V total step generator
output for voltage steps).

Opposing: At least 5 steps.

Display Amplif iers

Vertical:

Ranges: Normal and Leakage.

Accuracy: Within 5% + 0.2 nA/V.

Horizontal Accuracy: Within 5%.

Positioning Accuracy: Within 3% using NPN, N CH
PNP, P CH pushbutton.

Operating: To 15,000 leet
Storagei To 50,000 feet.

Vibration Range: To 0.015 inch total displacement at
50 Hz.

Shock Range: 30g's,112 sine. 11 msduration

Transportation: Oualified under National Safe Transit
Committee Test Procedure 1A, Category ll.

Standard Accessories:

1 lnstruction N,4anual 070 i247'00

1 Transistor, FET Adapter, TO 5 and TO,18

6) 1-1 1

General

Temperature:

Operating: 0o C to +5Oo C.

Storage: -40' C to +70'C.

Alt ilude:
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Operating lnstru ctions-7CT 1N

SUPPLEMENTARY INFORMATION

This section lists additional information about the 7CT1N which may be useful in using or maintaining the instrument. \/,

Collector-Drain Supply

Modes: Normal svr/eeping outpLrt or DC output (for
leakage current measurerlents).

Sweep Waveform: Triangular

Sweep Frequency: =110 Hz

Peak Power: -0.5 watt. Limited by internal series
resistors. Reduced in higher sensitivity positions of
VE RTICAL switch.

Base-Gate Step Generator

lvlodes: Current steps for testing bipolar transistors, and
voltage steps for testing field effect transistors.

Step Rate: 1 step per cycle of the collectordrain
supply.

Current lvlode: 1pAlstep to 1 mA/step in a 'l-2-5

seq uence.

Voltage Mode: I mv/step to 1V/step in a 1-2-5
sequence.

Limits-Current l\4ode:

Maximum Current:

With Aiding Offset: 15 times the STEP AMPL
switch setting.

With Opposing Offset: 5 times the STEP AN,4PL

s1/,uitch setting.

Maximum Voltage:

\/ith Aiding Offset: 113 V.

With Opposing Oflset: I l5 V.

Limits Voltage Mode:

Maximum Voltage:

With Aiding Offset: 15 times the STEP AMPL
s1/vitch setting or t13 V, whichever is less.

With Opposing Offset:5 times STEP AN/lPL
switch setting.

l\,4aximum Current: Limited by output impedance
of 1 kQ (aiding or opposing offset).

Display Amplif iers

Vertical Ranges:

Normal: 10pA/divisions to 20 mA/division in 1-2 5
seq uence.

Leakage: 10 nA/division to 20 irAldivision in l-2-5
seq uence.

Horizontal Ranges: .5 V/division, 2 V/division, 5 V/
division and 20 V/division through plug-in with '100 mV/
division def lection factor.

Repackaging for Shipment

lf the Tektronix 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, complete instrument serial
number and a description of the service required.

Save and re-use the package in which your instrument was
shipped. lf the original packaging is unfit for use or not
available, repackage the instrument as follows:

Surround the instrument with polyethylene sheeting to
protect the finish of the instrument. Obtain a carton of
corrugated cardboard of the correct carton strength and
having 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 shipping tape or industrial stapler.

The carton test strength for your instrument is 200 nounds. 1-,

i-12 R EV. B, APR,1977

Warning Light: Flashes when collectordrain supply is

set above about 50 volts open circuit to indicate a

dangerous voltage at the device testing terminals.

Ranges:
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BLOCK DIAGRAM DESCR IPTION

The 7CT1N is divided into a stimulus section which
provides voltages and currents for application to the device
under test. and a measurement section which measures the
effects of the stimulus. The stimulus section consists of the
collector-drain supply (see Fig. 2-l) and the base gate step
generator. The measurement section consists of the vertical
and horizontal display amplif iers.

7CT1N

The collectorirain supply produces a voltage which is

connected to the collector of a bipolar transistor, the drain
of an FET, or either lead of a diode. This voltage can be
either a slveeping voltage or a DC voltage. The sweeping
voltage has a triangular waveshape.

The base-gate step generator produces current steps for
application to the base of a bipolar transistor or voltage

SECT'ON 2
C'RCU 

'T 
DESCR'PT'OT

Horizontal

Signal

PNP
NCH -l--- NPN

NCH

-1 - - -xsrR,r
FET

-.1 - - xsrn Signal

1K

iliet

Hotiz
Display

PNP
PCH

Base-Gate
Step

Generator

Displa
{ie

6 2-1

FET

Collector'Draan
Supp,y

Rs

EI E@

trE

trtr

Fis. 2-1. Simplified block diagram o{ rhe 7CT1N.
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Circuit Description-7CTlN

steps for application to the gate of an FET. The steps occur
at a rate of one step per cycle of the collectordrain supply.

The vertical display amplifier measures current for
display on the vertical axis of the CRT. A resistor in the
return path to the collectorirain supply is used to sense
current.

The horizontal display amplifier measures voltage for
display on the horizontal axis of the CRT. The voltage
measured is Vqg for a bipolar transistor, VDs for an FET
or an anode cathode voltage for a diode.

The $/ueep generator output is transm itted through
variable attenuator R20, the COLLECTOR/DRAIN VOLTS
control, to the $/veep amplifier. The $rueep amplifier
amplifies the triangular waveform about Iive times.

From the svueep amplifier, the triangular waveform is

transmitted through collector supply transformer T39. T39
has four taps which determine the lour ranges of the
collector'drain supply. CR52 fullwave rectifies the output
of the transformer secondary, producing the collectordrain
sweep output. The wueep output is thus a positive or
negative triangular waveform produced at twice the rate of
the unrectitied wdvetor m, or 1'10 H7.

The collectordrain supply voltage is applied to the
device under test through S70C, controlled by the PNP, P

CH pushbutton, and 575B, controlled by the FET push
button. The path of collector or drain current (see the
Block Diagram) is from one side of the rectifier, through
the device under test, through the current sensing resistor,
and back to the other side of the rectifier. 570C determines
the polarity of the collectordrain supply $/eep applied to
the device under test, and thus the direction of current
through the device under test.

R56 and R57 are series limiting resistors which limit the
power dissipated by the device under test. The VERTICAL
switch determines when these resistors are in the circuit.

0208 performs tvvo functions; it turns off the collector-
drain supply when the 7TC1N is installed in the oscillo-
scope system, but not in use, and it helps limit beam
intensity when the collectorirain supply voltage is low.
46, connectcd to the emitter of 0204, is a common. A'16
and 87 are logic lines which indicate whether the plug,in is
in use or not. When the plug-in is not being used, A16 and
87 are either both high or both low. ln this case, 0208 is

off and 02'10 and A212 are on, holding the output of the
s:\,\/eep generator at ground.

When the plug.in is in use, the logic levels on A16 and
87 are opposite one another, and 0208 is on. ln thiscase,
the amount ot current conducted by 0208 controls the
beam intensity. As current increases through 0208, the
beam intensity decreases. The voltage across C214. which is

controlled by the negative portion of the svveep ampli{ier
output, determines the amount of current 0208 conducts.
As the collectordrain supply voltage decreases, the voltage
across C214 decreases. This causes the current conducted
by R214 to decrease, which increases the current through
0208 and reduces the beam intensity.

The voltage across C214 controls the WARNING HIGH
VOLTAGE light. When the voltage across C214 gets higher
than 5 V or 24 V, depending on the position of S45C,
multivibrator 0226 and 0228 is allowed to free run
causing the warning light to {lash. 5 V and 25 V across

C214 correspond to about 50 V at the output of the
collector-drain supply.

Base-Gate Step Generator

The zero crossing detector produces a positivegoing
pulse each time the output of the s1/r/eep generator crosses 0
volts. When the sweep generator output crosses 0 volts
going positive, O82 is turned on and O84 is turned off,
causing a positive pulse to be transmitted through CR86 to
the base of O92. When the output crosses zero going
negative, O84 turns on, O82 turns off and a positive pulse is

transmitted through CR88 to the base of O92.

The step generator produces a DC voltage which
increases by one increment (or step) each time the zero
crossing detector produces a positive pulse. The output of
the step generator is, thus, a positive-going staircase. The
staircase voltage increases until it reaches a level set by the
STEP control. At this time, the step generator output \./
returns to 0 volts and a nelv staircase begins.

62-2

CIRCUIT DESCRIPTION

Collector-Drain Supply

The sweep generator (see the Block Diagram in the
diagrams section) produces a triangular waveform which is

the basis for the collectordrain supply output. The signal is
generated at a rate of about 55 Hz with a peak-to-peak
amplitude of about '10 V. To produce the triangular
waveform (see the circuit diagram), C11 is charged and
discharged with constant current conducted through R1l.
02 and 04 form a Schmitt trigger circuit which determines
when C'11 is charged and discharged.

C52 and C53, or C54 are connected between the two
outputs of the collectordrain supply rectifier when the =
1000 pushbutton is released. These capacitors filter the
collector-drain sweep voltage, producing a DC voltage.
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C114 is charged in increments to produce the step
generator output voltage. Ouiescently, C96 is charged to
about 5 volts as set by R90, the V/STEP CAL adiustment.
When a positive going pulse from the zero crossing detector
is applied to the base of O92, its collector goes to ground,
causing a negative-going pulse to be conducted through
CR97. This negative pulse causes C1 l4 to be charged by an
amount proportional to the initial charge on C96. R90 thus
determines the step amplitude at the step generator output.
When C96 has discharged, CR97 turns off, holding the
charge on C1l4 constant.

C114 will continue to charge in this manner until the
step generator output voltage becomes high enough to turn
on 0104. R100, the STEP control, determines the voltage
required to turn on 0104. When 0104 turns on, 0108
turns on, which turns on 0114. With 0114 on, Cl14 is

discharged. When 0108 turns on, O92 is also turned on,
keeping C96 discharged until the step generator output
returns to 0 volts.

The offset circuit allows the DC level of the step
generator staircase to be shifted either positive (aiding) or
negative (opposing). R'120, the STEP OFFSET control,
controls the output voltage of the offset circuit.

The step amplifier amplifies the step generator output
1.5 times and converts the voltage steps into current steps.
0132 and O'i36 form an emitter-coupled amplifier. The
output of this amplifier is at the collector of O132. 0142
and O148 conduct constant current. 0144 and 0146
conduct varying current as determined by the collector of
O132. To obtain positive current steps (current steps

conducted into the device under test), the base ol 0136 is

grounded and positive-going voltage steps from the step
generator are applied to the base of 0132. The resulting
negative going voltage steps at the collector oI 0132 cause
the current conducted by 0'144 and 0146 to increase in
step increments. Since O142 and O148 conduct constant
current, the additional current conductd by 0144 and
Ol46 is conducted into the device under test.

To obtain negative-going current steps (current steps
conducted out o{ the device under test), the base of 0132
is grounded and the step generator output is applied to the
base of 0136. ln this case, the voltage steps at the collector
of 0132 are positive{oing, causing the current conductd
by O144 and O146 to be reduced in step increments. Since
O142 and O148 are still conducting conslant current,
current will have to be conducted out of the device under
test to make up for the red uced current conducted by
0144 and O 146.

When voltage steps are desired, R169 is switched into
the circuit. The current produced by the step amplifier is

then conducted through R169 to produce voltage steps.
The accuracy of the voltage steps is dependent on the
amolrnt of current R'169 conducts. lI the voltage steps are

applied to the gate ol an FET being operatd in its
enhancement region, the steps will be compressed due to
the gate current conductd by the device. This voltage
limiting protects the gate from excessive current in such

cases.

R139. the 1-5 pA BAL adiustment sets the current
conductd by emitter-coupled amplifier O132 and O136. lt
thus sets the overall balance of the step amplifier. R158,
R155, and R152 (the 10.50 llA, '100-500 gA, and 1 mA
BAL adjustment. respectively) set the balance of the step
amplifier for their respective positions of the STEP AN4PL

siwitch. These four controls are adjusted for zero current
when no steps are being generated.

The horizontal display amplilier measures the output
voltage of the collectordrain supply, which is essentially
the voltage between the C G and E-S iacks, when the
XSTR-FET pushbutton is out, and the B'D and E-S jacks,
when the pushbutton is in. Since the current sensing
resistors are in series with the device under test (see Fig.
21), the voltage measured by the horizontal display
amplifier is not exactly the voltage across the device under
test. This error is only significant for the 0.5 V/div
horizontal dellection factor. ln this case, divider
R171-R172 compensates for the error introduced by the
current sensing resistor.

The 7CT'lN transmits the output of one display ampli,
fier to the mainframe through push-pull amplifier Q252 and
4262, and the output oI the other amplilier through the
EXT HORIZ OR VERT OUT cable. From this cable the
signal is transmitted to the mainframe through an amplifier
in another plug,in in the oscilloscope system. The position
of VERT pushbutton S23O determines which signal is
transmitted through the EXT HORIZ OR VERT OUT
cable. lf the 7CT1N is in a vertical compartment, the VERT
pushbutton is pressed and the horizontal signal is trans,
mitted through the EXT HORIZ OR VERT OUT cable; if
the TCTIN is in a horizonral compartment, the VERT
pushbutton is left out and the vertical signal is transmitted
throuqh the cab le.

lal 2-3

Circuir Description-7CT 1 N

Display Amplif iers

The vertical display amplifier measures the current
supplied to the device by the collectordrain supply, by
measuring the voltage across a current sensing resistor in the
return path to the supply. The size of the current sensing
resistor is changed to obtain the decade ranges of the
vertical detlection factor. The size of the feedback resistor
across the vertical amplifier determines the i-2-5 multiplier
of the vertical derlection factor. When the + 1000 push.
button is released, a different set of current sensing resistors
is used td increase the sensitivity of the vertical amplifier
and allow leakage currents to be measured. R194, the
VERT Al\4P BAL adiustment, adiusts the balance of U 194
so that there is no DC shift in the output when the
VERTICAL Al\4PERES/DlV slvitch position is changed.
U232 is an amplifier which provides a voltage gain of 2.
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GENERAL

Services Available

Tektronix, Inc. provides complete instrument repair and

calibration at local Field Service Centers and at the Factory
Service Center. Contact your local Tektronix Field Office
or representative for further information.

TEST EOU IPMENT REOU IRED
General

The following test equipment and accessories, or the
equivalent. are required for complete calibration of the
7CTlN. Specifications given for the test equipment are the
minimum necessary for accurate calibration. Therefore,
some of the specifications listed here may be less rigorous
then the performance capabilities of the test equipment. All
test equipment is assum€d to be operating within the listed
specifications.

Special Calibration Fixtures

Special Tektronix calibration fixtures are used in this
procedure only where they facilitate instrument calibration.
These special calibration fixtures are available from
Tektronix, lnc. Order by part number through your local

Tektronix Field Olfice or representative.

Calibration Equipment Alternatives

lf other test equipment is substituted, control settings or
calibration setups may need altering.to meet the require'
ments of the equipment used. Detailed operatinq instruc

7CT1N

tions for the test equipment are not given in this procedure.
Refer to the instruction manual lor lhe test equipment if
more information is needed.

Test Equipment

1. 7000-Series Oscilloscope System, including a main.
frame, one vertical ampli{ier and one time-base. The
measurement accuracies ol the vertical amplifier and
time-base must be within 3%.

2. Voltage Source. A voltage source with DC voltages
(or pulse amplitudes) oi 500 mV, 5 V, 20 V, 50 V and
100 V, accuracy within 17o. A Tektronix Standard Ampli'
tude Calibrator is suggested (Tektronix Part No.
067.0502,01 ).

3. The following precision resistors checked to within
1l2o/o accuracy, 100 O, 1 kO, 10 kO. 20 kQ. 50 kO,
100 kO, 200 kO, 2 N4O and 20 MO (all 1/8 watt or
greater).

Accessories

1. Patch cords l2l. 12 b 18 inches long with standard
banana plug connectors, (Tektronix Part No.012-0031-00
or 012-0039 00.)

2. Connector adapter. BNC male-todual binding post
(Tektron ix Part No. 103-0035'00).

3. Plug-in extender (optional). Tektronix Part No
067-0616-00. Used for adiustments only.

NOTE

The display amplifiers in the oscilloscope mainframe
should be calibrated before performing this
procedure.

sEcrrot 3
PERFORMAflCE CHECK I

AD'USTMENT PROCEDURE

TABLE 3,1

Check/Adi ust Procedure lndex and Record

Step Page

32
33
3-4

2

3

4

ao)

AdiustmentsTitle

Check Horizontal Display Amplif ier

R'194Check/Adiusr Vertical O isplay Amplifier
Check Co llector-Drain Supply

Check/Adjust Base Gate Step Generator R 139, R 152, R 155,
R 158, R 100

35

lntroduction

This section contains a procedure for checking the
performance capabilities of the 7CT1N and, when neces.

sary, for makinq internal adiustments to brinq the instru'
ment performance within specified limits. The basic opera-
tion procedure in Section 1 verifies instrument operation,
but does not check its performance to speciJied limits.

1

3.1
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Perf ormance Check/Adiustmenr Procedure-7CT1 N

Preliminary Procedure

l. lnstall the 7CT'lN and amplifier plug'ins in the
7000-series oscilloscope system.

a. (Performance Check Onlyl-lnstall the 7CT1N in
the Right plug-in compartment and the amplifier plug'in
in the A compartment.

b. (Performance Check and/or Ad justment)- Remove
the left dust cover from the TCTIN and install the
plug-in in the Right plug-in compartment through a

plug-in extender. lnstall the amplifier plug'in in the A
compartment. lf a plug in extender is not available,
install the 7CTlN in the Left compartment and remove
the left dust cover from the mainframe. The plug'in
extender is required for rack-mounted oscilloscope
systems.

2. Connect the oscilloscope system and Standard
Amplitude Calibrator to a suitable power source and turn
on the instruments. Allow 5 m inutes warmup be{ore
starting the procedure.

NOTE

The performance of this instrument can be checked
at any anbient temperature within the 0' C to +50" C
range. lf adjustments are to be made, the ambient
temperature should be 25"C r5"C, for best overall
accuracy.

1. Check Horizontal Display Amplif ier

a. Set the 7CT1N, oscilloscope system and standard
amplitude calibrator controls as follows:

7CTlN

Centered
+Up
DC
.'1 (Cal)

Standard Amplitude Calibrator

Square Wave
5 Volts

cAUftox

STEP
STEP OF FSET
NPN, N CH

PNP, P CH
XSTR.FET

Vertical l\4ode
Horizontal l\4ode
Amplifier

Position
Polarity
Coupling
Volts/Div

Mode
Amplitude

Fully counterclockwise
Pull-sw itch in

Oscilloscope System

Pushbutton out
Pushbutton out

Location of 7CT 1N

Occasionally while using this prccedure, a single spot
will be displayed on the CRT. ln such cases, avoid
high spot intensity to prevent burning the CRT
phosphor. This precaution is especially important
when using a storage oscilloscope.

b. Connect the TCTIN EXT HORIZ OR VERT OUT
cable to an input to the amplifier plug'in. Connect the
square wave output of the Standard Amplitude Calibrator
to the C or G iack on the 7CT1N and the ground to the E
or S jack. lt is suggested that a BNC male to dual binding
post dapter and two patch cords with banana plug
connectors be ud.

c. Position the display so that both spots are visible on
the CRT graticule.

d. CHECK FOR-Horizontal separation of spots as

shown in Table 3'2 10.5 division (10.25 division for the
20Vldiv deflection factor) for all the settings of the
.5 V-2 V and X'10 pushbuttons. Note that for the 0.5 V/div,
2 V/div and 5 V/div deflection factors, the 7CT1N loads
the Standard Amplitude Calibrator, causing the spot
separation to be reduced 0.2 division.

PLUG.IN COIV]PABTMENT
POSITION
COLLECTOR/

DRAIN VOLTS
x10
.5 V.2 V
VERTICAL
:1000
STEP AIM PL

VERT
Centered

Fu lly cou nterclockwise
Pushbulton out
Pushbutton out
20 mA/DlV
Pushbution in
l mA/STEP

TABLE 3.2

Check Horizontal Display Amplifier Accuracy

X10 Pushbutton

Out
Out
ln

Horizontal Separation

9.8 d ivisions
9.8 divisions
I I divisions

3

.5 V-2 V
Pushbutton

Horizontal
Deflection Factor

Standard
Amplitude Calibrator

Out 5 V/D iv 5V
ln 2 Y /Diu 20v
Out 5 V/D iv 50 v
ln 20 V/Div 100 vln 5.0 divisions

3-2
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Performance Check/Adjustment Procedure-7CT1 N

f. Disconnect the Standard Amplitude Calibrator from
the 7CT 1N.

2. Check/Adjust Vertical Display Amplif ier

a. Set the TCTIN and Oscilloscope System controls as

fo llow s:

7CT1N

STEP OFFSET
NPN, N CH.

PNP, P CH
XSTR,FET

Vertical Mode
Horizontal Mode
Amplilier

Position
Polarity
Coupling
Volts/Oiv

Pull-si\,vitch in

Oscilloscope System

Pushbutton out
Pushbutton out

Location of 7CT1N

Centered
+up
DC
Use setting determined
in step 1e.

PLUG.IN COMPABTMENT
POSITION
COLLECTOR/

DRAIN VOLTS
x10
.5 V-2 V
VERTICAL
+ 1000
STEP AI\4PL
STEP

VE RT
Centered

b. Center the spot on the CBT both horizontally and
venically.

c. Switch the VERTICAL slr,/itch back and forth
between the 50 !A/D lV and 100,rAlDlV positions.

d. AOJUST-R194, the VERT AMPL BAL adjustment
(see Fig. 3-1), for no vertical str ift in spot between the two
positions of the VEBTIcAL sivitch.

Ful ly counterclockwise
Pushbutton out
Pushbutton out
50 rrAlDlV
Pushbutton in
l mA/STEP
Ful ly counterclockwise

:

u
l'-:

E

-

I

R 152
1 mA BAL

R158
1O-5O rlA BAL

B r39
1-5 /.rA BAL R90

V/STEP CAL R155
100-500 pA BAL

Fiq. 3'1. Location ol internal adiudmenls Ior the 7cT1N

e. Calibrate the CRT horizontal deflection for 5 V over
'^r the center I divisions. This is done by setting the Standard

Amplitude Calibrator for 5V and the 7CT1N horizontal
deflection factor for 0.5 V/division. Then release the
amplifier volts/div variable control and adjust it for a spot
separation of 7.8 divisions.

B194
VERT AMP BAL

@I 3-3
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Perf ormance Check/Adiustment Procedure-7CT1 N

e. Turn the COLLECTOR/DRAIN VOLTS control fully
clockwise and set the VERTICAL $/vitch to one of the
positions shown in Table 3-3. Connect the resistor shown in
the table for that $,/ itch position between the C or G and
the E or S iacks. Position the left end of the trace at the
intersection of the second vertical graticule Iine on the left
of the CRT and the second horizontal graticule line from
the bottom of the CRT.

TABLE 3-3

Check Vertical Display Amplifier Accuracy

VERTICAL Resistor Value

10 mA/DlV 100 Q
1 mA/DlV lko

O.'l mA/DlV 10 kQ
50 11A/DlV 20 k!2
20 pAlDlV 50k

10 mA/DlV (10 pAiDlV) 100 k{)
5 mA/DlV (5 pAi DIV) 200 kQ

0.5 mA/DlV (500 nA/DlV) 2 r\4o

50 irAlD lV (50 nA/D lV) 20 tvts)

f. CHECK FOB-Trace slope, 5 divisions 10.25 division
i!1 nA, for 8 divisions (4 vohs) of horizontal movement.
The top of the trace should intersect the second vertical
graticule line from the right and the third horizontal
graticule line from the top.

g. Repeat parts e and f for all the non-leakage (;-'1000
pushL,utton in) positions of the VERTICAL switch.

h. Release the +1000 pushbutton and repeat parts e and
f for all the leakage positions of the VERTICAL siwitch.
When measuring leakage current, a spot is displayed, rather
than a trace. The COLLECTOR/DBAIN VOLTS control
must. therefore, be turned cou nterclockw is€ until the spot
can be positioned onto the intersection of the second
vertical and horizontal graticule lines from the left and
bottom, respectively. Once the position of the spot has
been established, the COLLECTOR/DRAIN VOLTS can be
turned clockwise to obtain the current at 5 volts. The spot
may be shapd like an X. ln such cases, make measurements
from the top right o{ the display.

Bemove the resistor connected to the device testing
iacks

3^ Check Collector.Drain Supply

a. Set the TCTIN and Oscilloscope System controls as
iollows:

b. Position the spot to the first vertical gtaticule line on
the left. Turn the COLLECTOR/DRAIN VOLTS controt
clockwise to obtain a trace l0 divisions long, then release
the amplifier volts/div variable control and adjusr it to
reduce the trace length to 5 divisions. (Reposition the left
end of the trace to the left of the CRT graticule.) Turn the V
COLLECTOR/DBAtN VOLTS control fulty clockwise.

7CT 1N

POStTtON
COLLECTOR/

DRAIN VOLTS
x10
.5 V.2 V
VERTICAL
+1000
STEP AMPL
STEP
STEP OFFSET
NPN, N CH.

PNP, P CH
XSTR.FET

Vertical l\rode
Horizontal l\4ode
Amplifier

Position
Polarity
Coupling
Volts/Div

Cenlered

Fully counterclockwis€
Pushbutton out
Pushbutton out
20 mA/DlV
Pushbutton in
l mA/STEP
Fully counterclockwise
Pull-sruitch in

Oscilloscope System

Location of 7CTlN

Centered
+up
DC
.1 (Cal)

c. CHECK FOR-Trace length of 7.5 divisions 11.5
d ivisions (120%).

(The display may be offset up to 30 nA vertica y
when the - 1000 pushbutton is released. The vertical
position control can be used to reposition the trace.)

d. Set the .5 V,2 V and Xl0 pushbuttons for the other
3 collectordrain supply ranges and repeat part c ior each
range.

Reset the following 7CT'1N controls as follows:e

Fully Counterclockwise
Pushbutton Out
Pushbutton Out

f. Connect a short between the C or G and the E or S
jacks. Position the spot to the center ol the bottom
horizontal graticule line. Turn the COLLECTOR/DRAIN
VOLTS control clockwise to obtain a vertical trace of I
divisions.

g. CHECK FOR-Trace tilt less than 0.2 division hori. \z
zontally, over total length of trace.

COLLECTOR/
DRAIN VOLTS

.5 V.2 V
x10

-1000

ln
ln
ln
ln
ln

Out
Out
Out
Out

3-4 REV APR 1S89

Pushbutton out
Pushbutton out
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Perf ormance Check/Adiustment Procedure-7CTl N

TCT rNh. Vertically position the top of the trace to the bottom
horizontal graticule line and turn the COLLECTOR/
DRAIN VOLTS control fully clockwise.

i. CHECK FOR-End of trace on the center horizontal
qraticule line t3.6 divisions (130%).

i. Set the .5 V'2 V and X10 pushbuttons and the
VERTICAL slvitch as shown in Table 3-4 Ior the other 3
collectordrain supply ranges. Repeat pans ifor each range.

TABLE 3.4

Check Collector-Drain Supply Peak Current

PLUG.IN COMPABTMENT
POSITION
COLLECTOR/

DRAIN VOLTS
x10
.5 V-2 V
VERTICAL
+1000
STEP AMPL
STEPS
STEP OFFSET
NPN, N CH.

PNP, P CH
XSTR-FET

Oscilloscope System

VERT
Fully Clockwise

Fully Counterclockwise
Pushbutton Out
Pushbutton Out
20 mA/DlV
Pushbutton ln
5 mV/STEP
Fully counterclockwise
Pull-sw itch ln

Pushbutton ln
Pushbutton ln

Out 5 mA/DlV
ln 2 mA/DlV

5 mA/DlV

k. Turn the COLLECTOR/DRAIN VOLTS control fully
cou nterclockw ise, remove the *rort and reposition the spot
to the lower left corner of the CRT graticule. (Reset the
amplifier variable control to its calibrated position.) Press

the NPN, N CH'PNP, P CH pushbutton.

l. CHECK FOR-Spot moving to the top right corner oi
the CRT graticule within 0.3 division vertically and
horizontally. (The display amplifiers in the oscilloscope
mainframe must be properly adjusted to perform this
check.)

n. CHECK FOR-Trace extending right to left,
indicating that the polarity of the collectordrain supply
voltage has been s ritched to negative.

4. Check/Adjust Base-Gate Step Generator

a. Disconnect the EXT HOR lZ OR VEFT OUT cable
from the amplifier plug-in, remove the amplifier from its

-\ horizontal location and install it in the vertical compart'
ment not being used by the 7CT1N. lnstall the time base
plug-in in a horizontal compartment. Set the TCTIN and
Oscilloscope System controls as follows:

b. Connect a cable between the C or G jack of the
TCTIN and the external input to the amplifier plug-in.

c, Vertically position the trace to the center horizontal
graticule line and release the grourd pu*rbutton on the
amplif ier.

d. CHECK FOR*Vertical shift in the trace within 10.3
division. lf noise makes this check difficult, a probe or
coaxial cable can be used in place of the patch cord.

e. ADJUST-R139, the 'l'5 I,lA BAL adjustment (see

Fig. 3-'l), to move the trace to the center horizontal
graticule line.

J. Press the ground pushbutton on the amplifier and
repeat parts c through e for the other adiustments in Table
3-5. Note that the TCTIN STEP AMPL srwitch and the
amplifier volts/div s/\,/itch will have to be changed for each
adjustment.

x10
Pushbutton Vertical Mode

Horizontal Mode
Trigger Source
Amplifier

Position
Polarity
Coupling
VoltrDiv

Time Base
OiSlay Mode
(7850 or 7870)
Position
Triggering
Time/Div

Chop
Location of Time-Base
Location of Amplif ier

Centered
+Up
Gnd
5 mV (Cal)

Time Base
Centered
Norm. +Slope, lnt
10 ms (Cal. X 1 lVlag)

.5 V-2 V
Pushbutton

ln
Out
ln

@1 35

VERTICAL
Switch

m. Turn the COLLECTOR/DRAIN VOLTS control
fully clockw ise.

ln
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Volts/Div

50 mV/Div
0 5 V/Div

1 V/Div

Perf ormance Check/Adjustment Procedure-7CTl N

TABLE 3-5

Adiust Zero Step Level

STEP AMPL Adjustment

50 mV/STEP R 158 (10'50,rA BAL)
,5 V/STEP R155 (100.500 pA BAL)
1V/STEP R 152 (1 mA BAL)

g. Turn the 7CT1N STEP control fully clockwise.
Trigger the d isplay and position the zero step to the bottom
horizontal graticule line.

h. CHECK FOR-Eighth step on the top horizontal
graticule line 10.4 division (one step per vertical division).

i. ADJUST-R90, the V/STEP CAL adjustment (see Fig.
3'1), so that the eighth step is on the top horizontal
graticule line.

i. Set the amplifier volts/div switch to .2 volt/div

k. CHECK FOR-Step increments of 5 divisions 10.15
division for the lirst three steps. (Additional steps can be
checked by using the STEP OFFSET control.)

l. Set the TCTIN STEP AI\,4PL and amplifier volts/div
siwitch as shown in Table 3'6. For each setting of the STEP
AMPL s!\,ritch, position the zero step on the bottom
horizontal graticule line.

TABLE 3.6

Check Step Amplitude Accu racy

STEP ATVIPL Volts/Div

I mV/STEP 1 mV/Div
2 mV/STEP 2 mV/Div
5 mV/STEP 5 mV/Div

10 mV/STEP 10 mV/Div
20 mV/STEP 20 mV/Div
50 mV/STEP 50 mV/Div

1V/STEP 0.1V/Div
.2 V/STEP 0.2 V/Div
5 V/STEP 0.5 V/Div

n. Set the 7CT1N STEP AMPL siwitch to 0.5 volt/step
and the amplifier voltydiv switch to 1 volt. Vertically
center the zero step on the CRT graticule. Pull the 7CT1N
STEP OFFSET pull-switch and turn it throughout its range.

o. CHECK FOB-At least 2.5 divisions of offset both
above and below the center horizontal graticule line.

q. Push in the 7cTlN STEP OFFSET pull-$,irch and
release the NPN, N CH-PNP, P CH pushbutton.

r. CHECK FOR-Negative'going steps (the Oscilloscope
System may have to be retriggered).

This completes the 7CT1N Check/Adjust procdure-

(d3-6

m. CHECK FOR Eighth step on the top horizontal
graticule line J0.4 division Ior each setting on the STEP
AN4PL s1,/itch in Table 3 6. Noise received through the
unshielded patch cord may cause measurement difficulty
for the lower voltage steps. ln such cases, replace the patch
cord with a shielded cable.

p. CHECK FOR-AI least 10 steps in the display. (Use

STEP OFFSET control to position display to bottom of
graticule.)

s- Disconnect the 7CT'1N from the input to the
amplif ier.
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DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

7CTl N

Switch or contactor
Transformer
Thermocouple
Test point
Assembly, inseparable or non-repairable
(integrated circuit, etc.)
Electron tube
Voltage regulator (zener diode, etc.)
Wirestrap or cable
Crystal
Phase shifter

lEoxl ldentifies Panel
Controls, Connectors and
lndicators

efr
o{- -J'A

a;
ep

!

7{
ct,
l--a{

Symbols and Reference Designators

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 (pF).

Resistors = Ohms (g).
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 manufacturer's data.

The overline on a signal name indicates that the signal performs its intended function when it goes to the low state

Abbreviations are based on ANSI Y1.1-1972..

Other ANSI standards that are used in the preparation of diagrams by Tektronix, lnc. are:

Y14.15, 1966 Drafting Practices.
Y14.2,1973 Line Conventions and Lettering.
Yl0.5, 1968 Letter Symbols for Ouantities Used in Electrical Science and

Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

Assembly, separable or repairable
(circuit board, etc)
Attenuator, fixed or variable
Motor
Battery
Capacitor, fixed or variable
Circuit breaker
Diode, signal or rectifier
Delay line
Indicating device (lamp)
Spark Gap, Ferrite bead
Fuse
Filter

Plug to E.C. Board

The following special symbols may appear on the diagrams

I

t

I

I

I

I

A

AT
B

BT
C
CB
CR
DL
DS
E

F

FL

(

H S

T
TC
TP

U

V

VR

W
Y

z

HR
HY

J
K

L

M

P

o

R

RT

Heat dissipating device (heat sink,
heat radiator, etc)
Heater
Hybrid circuit
Connector, stationary portion
Relay
lnductor, fixed or variable
Meter
Connector, movable portion
Transistor or silicon-controlled
rectaf ier
Resistor, fixed or variable
Thermistor

+tzv

wl6
-tav ---)

+lev
Rt+
SEL

PI?

Strap or Link

Cam Switch
Closure Chart
(Dot indicates
switch closure)

SEL Value Selected
at Factory

Test Voltage

lnternal
Screwdriver
Adjustment

Functional B

Outline
Assembly Number

Board Name

Pt5

5 Modified Component
(Depicted in Greys, or wath
Grey Outline)--See Parts List

Plug lndex

o

3

MV

)
I

+tzv

Refer to Waveform

Coaxial Connector

Shielding

Heat Sink

Decoupled or Filtered
Voltage

Etched Circuit Board
Outlined in Black

Schematic Name
and Number

TO
)L, DIAG _ Refer to Diagram Number

{
Jr3 PI Jt4

Rlo
H

AMPL -l(

BAL

II

REV APR 1985

to

VERTICAL AMPLIFIERO**
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7CT1N
MAIN CIRCUIT RD LOCATION GRID

to back of board

Base
of 04

E m itter
of 04

Junction
of
R8 and R9

Pin 6
of U11

Base
of O92

Junction
of C96
and CR97

Pin 6
of U 114

\,/

t-

ll

I

I

I

I

I

t

I

I

I

I

I

I

I

I

I

I

2

LRt-_
H64 RI05

c5.2
(C53 on Backl 221

R63 R56

818

A18
R75

A16 coqt
$to

!n-
cl
(r

ff
$

n?,2

R28
R82 R32

CHBO

cR81
1"1

01

*See Parts List for
serial number ranges.

nl25

A1 &AS

, ,.,

LOeNO
CKT GRID

LOeNO
CKT GRID

NO LOe
CKT GRID

NO LOC
CKT GRID

NO LOC
CKT GRID

NO LOe
CKT GRID CKT

NO
GRID
loe

CKT
NO

GRID
roe

CKT
Nr)

GRID
toe

CKT
Nr)

GRID
LOC

CKT
NO

GRID
LOC

CKT
NO

GRID
LOC

F1
D2
G1
G1
D3
D4
D4
D3
D3
l4

t
t4
c1
B1
c3
B3
c3
c3
c1
c4
c2
B2
c2

R238
R239
R244
R248
R252
R253
R254
R262
R263
R266
R267
R268
R271
R272
R274
R276
R277
R279
R281
R282
R28,4
R286
R287

H2
H2
F2
F3
F3

s45
ss0
s55
s70
s75
s 150
s 170
s230

T39 G3

ul1
u76
u114
u 194
u232

K3
K2
F1

E1
r3
t4
L2
G1

cRl
cR 12
cR28
cR52
cR80
cR81
cR86
cR88
cR96
cR97
cR 105
cR.l 11
cR 131
cR 132
cR 138
cR 191
cR 192
cR201
cR202
cR214
cR224
vR142
VR 143

D3
D2
H4
G2
E4
F5
F5
G5
H4
l4
J4
J5
F4
F4
E4
L3
L3
c4
c4
J3
H1
E4
E4

E3
D2
E2
H4
H4
H4
H4
G4
G4
t2
F4
F4
G4
l4
J4
J4
L4
K4
D4
E3
D4
D5
D4
D4
D4

02
o4
o8
o22
o24
o26
o28
o30
o32
O7OA,B
082
o84
o92
o104
0108
0114
o^124
C)l26
C)132
0136
o138
o^142
Ct144
o146
0148

o204
o208
o210
o212
C),224
0,226
0,228
o252
C),262
o274
o276
o284
o286

D4
D4
J4
t4
D1
c1
D1
D3
D3
D3
c3
D2
c2

D2
D3
D2
E2
D2
E2
D2
E2
D2
r3
H4
H4
G3
H4
H4
H4
G4
G4
H3
G4
G2
G2
G2
G2
l2

R1
R2
R3
R6
R7
R8
R9
R11
R12
R21
R22
R23
R24
R25
R26
R28
R30
R32
R33
R39
841
R42
R43
RM
R56

R57
R61
R62
R63
R64
R69
R71
R72
R74
R75
R76
R77
R81
R82
R83
R84
R86
R88
R90
R91
R92
R94
R 100
R 101
R 102

t2
G3
H1
H2
t2
t1
a2
t2
t2
t2
l2
t2
E4
F4
F4
F4
F5
F5
G5
H5
H5
H4
t3
t3
J3

J4
J5
J4
J4
J5
J5
J4
r3
J4
J4
K5
L4
K4
L5
K4
K5
K4
E4
E4
E3
E3
E4
E4
E4
E4

R 104
R 105
R 107
R 108
R 109
R 111
R112
R114
R 116
R117
R121
R122
R123
R124
R125
R126
R127
R132
R 133
R 136
R 137
R 138
R 139
R 141
R142

L4
K4
L4
K4
L4
K4
L4
L3
L3
L3
L3
F3
t1
!1
t1
J1
J1
J1
J1
J1
J1
J1
K1
K1
K3

R 151
R152
R 154
R 155
R 157
R 158
R 159
R 161
R 163
R 165
R 167
R 169
R171
R172
R 173
R174
R 176
R177
R 179
R 181
R 182
R 183
R 184
R 187
R 193

R 194
R 195
R 196
R 197
R201
R202
R203
R204
R207
R208
R209
R211
R212
R214
R221
R222
R223
R226
R227
R228
R231
R232
R234
R235
R236

L2
L2
L1
L1
c4
c4
c4
c4
c4
c4
t4
J4
J4
J3
H2
H1
H1
c1
c2
D2
H1
G1
G1
E2
E2

cl1
c16
c26
c30
c32
c52
c53
c54
c84
c86
c88
c94
c96
c108
cl11
c112
cl 13
c114
c179
c197
c214
c227
c229

E2
F3
t4
F4
F4
F2
F2
F2
F4
F4
F5
H4
H4
J4
J5
a4

H5
t5
t1

G1

H3
D2
D1

c266
c248
c252
c274
c275
c279
c281
c284
c285

E3
L3
E3
c3
c3
B3

c1
c2
c2

REV C DEC
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REPLACEABLE

ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are available f rom orthrough your localTektronix. lnc. Field Off ice

or representattve

Changes to Tektronix instruments are sometimes made to accommodate rmproved

components as they become available. and to give you the benelrt of the latest circuit
improvements developed in our engineering department lt is therefore important, when

orderrng parts. to include the tollowing information in your order Part number, instrument
type or number, serial number. and modification number if applicable.

lf a part you have ordered has been replaced with a new or improved part,your local
Tektronix, lnc Field Off tce or representative willcontact you concernrng any change in part
number

Change inlormation. if any. is located at the rear of this manual

SPECIAL NOTES AND SYMBOLS

PLSTC
QTZ
RECP
RES

RF

SEL

SEMICOND
SENS
VAR
WW
XFMR

XTAL

PLASTIC
OUARTZ
RECEPTACLE
RESISTOR
RADIO FREOUENCY

SELECTED
SEMICONDUCTOR
SENS IT IVE

VAR IABLE
WIREWOUND
TRANSFORMER
CRYSTAL

Section 4-lCTlN

ITEM NAME

ln the Parts Lrst, an ltem Name is separated from the description by a colon (:)

Because of space limitations. an ltem Name may sometimes appear as incomplete. For
further ltem Name identilication. the U.S Federal Cataloging Handbook H6-1 can be

utrlized where possible

ABBREVIATIONS

x000

00x

ACTUATOR
ASSEMBLY
CAPACITOR
CERAM I C

CIRCU IT

COMPOSIT ION

CONNECTOR
ELECTR OLYT IC
ELECTR ICAL
INCANDESCENT
LIGHT EMITTJNG DIODE
NON WIREWOUND

Part first added at thrs serial number

Part removed after this serial number

ACTR
ASSY
CAP
CER

CKT
COMP
CONN
ELCTLT
ELEC
INCAND
LED
NONWIB

REV B, AUG 1974 4-1
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RepI aceabl e El ectri cal Parts TCTlll

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER
\/itfr

&trh l{anrrfar*unor Arklress Citv Stata 7in (B

01121
03508

MZ22

04713

05397

a7?63

077 L6

12969

14433

19396

1970i

24546
31918
32997

5?763
55680
56289

57668

58756

58854

59660

59821

71590

80009

9i637

TrQ038

ALLEN-BRADLEY CO

GENERAL ELECTRIC CO

SEMI-CONDI,ETOR PRODI.JCTS DEPT

AVX CERAMICS

DIV OF A\IX CORP

MOTOROLA INC

SEMICONDrcTOR PROU,CTS SECTOR

UNION CARBIDE CORP

MATERIALS SYSTEMS DIV
FAIRCHILD SE]'{ICONUtrTM CORP

NORTH AMERICAN SALES

SUB OF SCHLI,I'IBERGER LTD MS 118

TRh' INC

TRt^' IRC FIXED RESISTORS/BURLINGTON

UNITRODE CORP

ITT SEMICONDWTORS DIV
ILLINOIS TOOL I.JORI$ INC

PAKTRON DIV

MEPCO/CENTRAI.AB

A NORTH AI"IERICAN PHILIPS CO

MINERAL IilELLS AIRPORT

CORNING GLASS I,JORI(S

ITT SCHAMhJ INC

BOURNS INC

TRIMPOT DIV

STETCO INC

NICHICON /AMERICA/ CORP

SPRAGUE ELECTRIC CO

I^'ORLD HEADQUARTERS

ROHM CORP

CTS CORP

ELI+IART DIV
GTE PRODI.,CTS CORP

LIGHIING PRODUCTS GROUP

TUSONIX INC

l,lEPCO/CENTRAI-AB

A NORTH A}'IERICAN PHILIPS CO

MEPCO/CENIRALAB INC

A NORTH AMERICAN PHILIPS CO

TEKTRONIX INC

DALE ELECTRONICS INC

MULTICOMP INC

LaOT S zND ST

hJ GENESEE ST

19TH AVE SOI.JIH

P 0 Box 867

5OO5 E MCDOI^'ELL RD

11901 }4ADISO.I AVE

1O4OO RIDGEVIEW CT

2850 MI PLEASANT AVE

5 FORBES RD

1205 MCCONVILLE RD

P0 Box 4539
P0 Box 760

550 HIGH ST

8081 I.JALLACE RD

12OO COLUMBIA AVE

3344 SCHI ERHORN

927 E STATE PKY

92 HAYDEN AVE

8 hII-IATNEY

P0 Box 19515
TL4? t,, BEARDSLEY AVE

60 BOSTON ST

7741 N BUSINESS PARK DR

PO BOX 37144
7158 MERCHANT AVE

l-tt+rY 2A W

P0 Box 858
14150 SI^, KARL BRAUN DR

P0 Box 500

a}eA 12TH AVE

P0 Box 609

3OO5 SI.' 154TH TERRACE #3

MI LI.JAI,KEE T.II 53204-2410
AIJBURN NY 13021

MYRTLE BEACH SC 29577

P|0ENIX AZ 850ffi-4??9

CLEVELAND OH 44101

CUPERTINO CA 95014

zuRLI}.IGTON IA 52601

LEXINGTON MA 0?173-7305
WEST PALM BEACH FL

LYNCHzuRG VA ?4502-4535

I.,IINERAL IilELLS il 76067-0760

BRADFORD PA L67OL-3737
EDEN PRAIRIE I,lN 55Y4-2224
RIVERSIDE CA 9?507 -2114

FRANKLIN PARK IL 60131

scttAtiEURG I L 60195-4526
LD(IN TON MA 02173-79?9

IRVINE CA 92713

EL|+|ART IN 46514-2??4

SALEM MA 01970-2147

TUCSON M 85740-7LM

EL PASo TX 79915-1207

FORT DODGE IA 50501

BEAVERTON OR 97077-OOO1

c0LL[4BUs NE 68601-3632

BEAVERTON OR 97006

\-,
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,^.
Ccrspnt t{o.

Tdctruix
Part ib.

Serial/Asserbly ilo.
EftectivE thcst ttilE & [bscrirrt-irn

R+Iaceable Electrical Parts TCTlll

C^rh l,tfr- Part 1lo.
itfr

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

A1

A1

A1

c11
cLT
c16
c26
cs0
c30

c3?
C3?

c52
c53
c54
c84

670-1933-00 8010100
670-1933-01 8050000
670-1933-0? 8054175

285-0683-00
283-0003-00 8050000
290-0530-00
281-0525-00
290-0215-00 8010100
290-0817-00 8054175

290-0215-00 8010100
290-0817-00 8054175
290-0480-00
290-0480-00
290-0528-00
283-0003-00

283-0092-00
283-0092-00
283-0023-00
285-0683-00
z1L-0525-00
283-0092-00

283-0003-00 8050000
281-0518-00
285-0703-00
283-0203-00
283-0203-00
283-0003-00 8050000

290-0522-00
290-0530-00
290-0530-00
283-0003-00
281-0525-00
283-0003-00

283-0004-00
290-0117-00
283-0010-00
283-0010-00
283-0004-00
290-0117-00

1 52-0i4 1-0?
1 52-01 4 I-02
152-0141-02
152-0488-00
1 52-014 I-02
152-0141-02

152-0141-02
152-0141-A2
152-0141-02
152-0141-02
152-0141-02
1 52 -01 4 I-02

1 52-014 L-02
152-014i-02
152-014]-42
152-0?46-00
L5?-0246-00
152-0141-02

CIRCUIT BD ASSY:CURVE TRACER

CIRCUIT BD ASSY:CURVE TRACER

CIRCUIT BD ASSY:CURVE TRACER

CAP, FXD, PLASTIC :A .02?UF, 5%, 100V

CAP, FXD, CER DI : 0. 01UF, 180-2tr/q 150V

CAP, FXD, ELCTLT:68UF ,2ff/",6U
CAP , FXD, CER D I : 47 }PF ,+/ -94PF, 500V

CAP, FXD, ELCTLT : 100UF ,+75-Lff/", 25V

CAP, FXD, ELCTLT : 100UF ,+50-?ff/", A3WDC

, ELCTLT: 100UF ,+75-tff/",25V
, ELCTLT : 100UF, +50-?ff/",63WDC

, ELCTLT : 0 . 5UF , +50- 10/., 200V

, ELCTLT : 0. 5UF,+50-107", 200V

, ELCTLT: 15UF ,?ff/",50U
, CER DI : 0. 01UF, +SA-\tr/", 150V

CAP, FXD, CER DI : 0. 03UF, +8A-?.V/", 200V

CAP, FXD, CER DI : 0. 03UF, 180-2tr/q 200V

CAP, FXD, CER DI : 0. 1UF ,+80-2ff/",LZU
CAP, FXD, PLASTIC : 0. 022UF, 5%, 100V

CAP, FXD, CER DI :470PF ,+/-94PF,500V
CAP, FXD, CER DI : 0. 03UF, +80-2tr/",200V

, CER DI : 0. 01UF, 1f;0-2tr/q 150V

, CER Dl :47PF ,+/ -9. 4PF, 500V

, PLASTIC : 0 . lUF, 5%, 100V

, CER DI : 0 .47UF ,?ff/",50V
,CER DI :0 .47UF,2ff/.,50U

, CER DI :0.01UF, $A-?Vq150V

CAP, FXD, ELCTLT : lUF ,?t/", 50V

CAP, FXD, ELCTLT:68UF ,2V/.,6U
CAP, FXD, ELCTLT : 68UF ,AV/o,6V
CAP, FXD, CER DI : 0. OIUF, +fl0-2T/", 150V

CAP , FXD, CER Di :47 }PF ,+/ -94PF, 500V

CAP, FXD, CER DI : 0. 01UF, +80-2tr/", 150V

CER DI : 0. 02UF,'tfi}-?t/,, 150V

ELCTLT: 50UF ,+75-1ff/", 50V

CER DI : 0. 05UF, +50-2tr/", 50V

CER DI : 0. 05UF, +80-2tr/", 50V

CER DI : 0. 02UF, +80-207", 150V

ELCTLT : 50UF, +75-LC/", 50V

8049999
8054174

8054174

80541 74

stJ, sI, 30v, 150MA, 30V, D0-35
sI,,, sl, 30v, 15014A, 30v, D0-35
sl.J, s I, 30\/, 15014A, 30v, D0-35
BRIDGE,SI,zOOV,1.5A
sh/, s I, 30v, 150i'lA, 30v, D0-35
SI.l, SI, 3OV, 15OMA, 3OV, DO-35

,30v , 15014A,30V, D0-35

,30v , 150MA, 30V, D0-35

, 30v , 1 50M, 30V, D0-35
, 30v , 1501'lA, 30v, D0-35

, 30v , 15S'lA, 30V, D0-35

,30v , 15014A, 30V, D0-35

670-1933-00
670- 1933-01
670-1933-02

z?3JOIPT485
D103Z40ZsUrDCil
195D686X00061G1

2RDPLZ007 470Hvl0

30D107G025DD9

TLBlJlOlTCAANALW

30D107G025DD9
TLBlJlOlTCAANALI./

THUzDR4TTM

THUzDR4TTAA

T368C156t"050AS

DlO3Z4OZ5.JJDCil

845-5342SJ03032
845-53425U03032
2DDU66BTMZ

2Z3JOLPT485

2RDPLZ007 470ft,10

845-53425rJ03032

DIO3Z4OZ5IJJDCEX

2RDPLZ007 47PO'IU

I 04J01 PT605

SR3O5SC474MAA

SR3O5SC474MAA

D103Z40ZSJJDCil

T368A10$"1050A2

196D686X0006K41

196D686X0006KA1

DlO3Z4OZ5UJDCEX

2RDP|007 470Pt"10

D1O3Z4OZ5UJDCil

85s-55825U02037
30D506G050DD9

SR3OsEsO3ZAA

SR3OsE5O3ZAA

855-55825U02032
300506G050DD9

DA2s27 (1N41s2)

DMs27 (1N4152)

0M527 (1N41s2)

152-0488-00
DMs?7 (1N41s2)

DA?527 (1N41s2)

80009
80009
80009

c86
c88
c94
c96
cl 08

c1 11

19396

59821
56289

52763
56289
55680

56289

55680
55680
55680
05397

59821

59660
59660
71590
19396

52763
59660

59821
52763
19396
u2?2
M222
59821

05397

56289

56289

59821

52763
59821

59660
56289

u?2?
u???.
59ffio
56289

03508
03508
03508
80009
03508
03508

03508
03508
03508
03508
03508
03508

03508
03508
03508
14/,33
14433

03508

DM527
0M527
DM527
DM527
DM5?7
0M527

1N41s2)

CI12
cl13
c114
cl79
c197
C2L2

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

CAP, FXD

czl4
c??7
cz29
c248
c252
c266

c27 4

c275
c279
c28t
C?U
c285

CR1

CRl2
CR28

CR52

CRSO

CR81

CR86

CRBB

CR96

CRg7

CR105

CR111

CRi31
CR132

CR138

CR191

CR192

CR2O1

CAP, FXD,

CAP, FXD,

CAP, FXD,

CAP, FXD,

CAP, FXD,

CAP, FXD,

SEMICOND

SEMICOND

SEMICOND

SEt'.lICOND

SEMICOND

SEt'lICOND

DVC, DI

DVC, DI

DVC, DI

DVC, DI
DVC, DI

DVC, DI

SEMICOND DVC, DI

SEMICOND DVC,DI

SEI,'llCoND DVC, DI
SEMICOND DVC,DI

SEMICOND DVC,DI

SEMICOND DVC, DI

1N41 s2 )

1N41s2)
1N4152)

1N41s2)

1N4152)

SI^', SI
St.,, SI
SI.J, SI
S!{,SI
ShI, SI
St,J, SI

SEMIC0ND DVC, DI : SW, SI ,30V,150"4,30V, D0-35
SEMIC0ND DVC, DI :Str/, SI,30V,1501't4,30V, D0-35
SEMICOND DVC, DI : SlrJ, SI, 30V, 15S,1A,30V, D0-35
SEMIC0ND DVC, DI :SW, SI,40V,200'1A, D0-7
SEMICOND DVC, DI :SIrl,SI,40V,20$'lA, D0-7
SEMIC0ND DVC, DI :Sl,J,SI,30V, 150t"lA, 30V, D0-35

DMsz7 (1N4152)

0M527 (1N41s2)

DMsz7 (1N4152)

t.JG1537TK

tG1537TK
DM5?7 (1N4152)
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C-cnmrent t{o-
Tektrmix
Part lb- Effective thcont

Seriat/Assenbly ib. itfr
&nh fffr^ Part tlo^

CRzO2

CRz14

cR224
DS150

DSiTO

DS228

152-014t-02
152-0107-00
1 52-01 4 L-02
150-0048-01
150-0048-01
150-0048-01

151-0302-00
151-0302-00
15i-0342-00
151-0342-00
151-0342-00
151-0347-00

151-0347-00
151-036s-00
151-0364-00
151-1054-00
151-0341-00
151-0341-00

151-0341-00
151-0341-00
151-0342-00
151-0302-00
151-0342-00
151-0302-00

151-0254-00
151-0254-00
151-0341-00
151-0302-00
151-0342-00
151-0364-00

151-0365-00
151-0302-00
151-0302-00
151-0302-00
151-0302-00
151-0302-00

151-0s02-00
151-0302-00
151-0192-00
151-0192-00
151-0365-00
151-0302-00

151-0364-00
151-0342-00
315-0303-00
315-0623-00
315-0912-00
315-0391-00

315-0822-00
315-0391-00
315-0303-00
321-0481-00
315-0103-00
3LL-r?20-00

315-0512-00
315-0512-00
3t6-0?22-00
316-0562-00

SEMI C0ND DVC, DI : Sl,J, S I, 30V, l. 50,1A, 30V, D0-35
SEMIC0ND DVC, DI :RECT,SI,400 V,40S'lA,A1
SEMI COND DVC, DI : SI,J, S I, 30V, 1 50[4A, 30V, D0-35
LAMP, INCAND : 5V, 0. 06A,#683,AGED & SEL

I-AMP, INCAND : 5V, 0. 06A,#683,AGED & SEL

LAMP, INCAND : 5V, 0. 06A,#683,AGED & SEL

TRAI'IS I STOR : NPN ,

TRAI{S I ST0R: NPN ,

TRAI'IS I STOR: PNP ,

TRAI{SIST0R: PtrlP,

TRAIS I STOR: PNP ,

TRAI,ISIST0R: NPN,

03508
12969

03508
58854
58854
58854

u7L3
a47]3
07263
07263
07263
M7L3

04713
03508
03508
80009
M7t3
a47]3

0A2527 (1N41s2)
"G727"

DA2s27 ( 1N4152)
6&3A515

6&3A515

68sAS15

ST899

ST899

s035928
s035928
s035928
SPS7951

SPS7951

x42CRt82
x43CR181

151-1054-00
SPS6919

SPS6919

SPS6919

SPS6919

s035928
ST899

s035928
ST899

x38131 18

x38131 18

sPS6919
ST899

s035928
x43CR181

QZ

a4

Q8

Q?2

Q24

Q2o

Q28

Q30

Q32

Q70

Q82

Q84

Qe2

SI

SI

SI
SI
SI

SI

T0-18
T0-18
T0-92
T0-92
T0-92
T0-92

T0-18

NPN, SI ,

NPN, SI ,

PNP, SI ,

NPN, SI ,

PNP, SI ,

NPN, SI ,

Q1 04

Q108

Qi14
QL?4

Q1 26

TRAI.IS I STOR

TRAI.IS I STOR

TRAI'IS I STOR

TRAl,lS I ST0R

TRAI.IS I STOR

TRAI.IS I STOR

TRANS I STOR

TRAI'IS I STOR

TRANS I STOR

TRAI.IS I STOR

TRAI.IS I STOR

TRANS I STOR

NPN,SI ,TO-92
NPN, SI ,X-51C
PNP, SI , X-51C
FET,N-CMN,SI,TO-71
NPN, SI , T0-106
NPN, SI , T0-106

T0-1 06

T0-1 06

T0-92

T0-92
T0-18

04713

04713
07263
04713

07263
u713

Qi32
Q136

Q138

QL4?

Q144

Q146

Q148

Q204

Q208

Q210
Q2L2

Q224

Q226
Q228

Q252

Q262

Q?7 4

Q276

Q284

Q285
R1

R2

R3

R6

R7

R8

R9

Ri1
Rl2
R20

R21

R?2

R23

R24

4-4

TRAI'IS I STOR : DARL I NGTON, N PN, S I, 625yM, T0-92
TRAIIS I STOR : DARL I NGTON, N PN, S I, 62 $'t^J, T0-92
TRANSI ST0R : NPN, SI, T0-106
TRAl,lS I ST0R : NPN, SI, T0-18
TRAiIS I STOR : PNP, SI, T0-92
TRANSISTOR: PNP, SI ,X-51C

TRAI,ISISTOR: NPN, SI ,X-51C
TRAf',lSISTOR: NPN, SI , T0-18
TRAIISISTOR: NPN, SI , T0-18
TRAI{S I STOR : NPN, SI, T0-18
TRAl,lS I ST0R : NPN, SI, T0-18
TRAI'IS I STOR : NPN, SI, T0-18

TRANSI ST0R : NPN, Si, T0-18
TRAI,ISI ST0R : NPN, SI, T0-18
TRAIIS I ST0R : NPN, SI, T0-92
TRAI{SISTOR: NPN, SI , T0-92
TRAI'IS I ST0R : NPN, SI, X-51C
TRAI,ISISTOR: NPN, SI , T0-18

TRAI,ISIST0R: PtlP, SI ,X-51C
TRAI'IS I ST0R : PNP, SI, T0-92
RES, FXD, FILM:30K OHM ,5%,0.25t,

FI LM: 62K OHM ,5%,0 .25W

FI LM: 9 . 1K 0l-fi1, 5%,0. 25t^J

FI LM:390 OHM,5%, 0.25t/

RES , FXD, FI LM: I . 2K 0t-F1, 5%,A. 251^J

RES , FXD, FI LM: 390 0l-S4 , 5%,0. 251.J

RES, FXD, FI LM: 30K 0l'Fl, 5%,0. 25t,
RES, FXD, FIL['1:1M OHM ,L%,0.1251^,,TC=TO
RES, FXD, FILM: 10K OFfi,5%,0.25t^/
RES , VAR, NONIil{: PNL , 20K01'Fl , 0. 25lll

RES, FXD, FI LM: 5. lK OHM, 5%,0. 251,J

RES , FXD, FI LM: 5 . lK 0l-fi, 5%,0. 25}J

RES , FXD, CMPSN :2 .?K 0l-t1, L0%,0 . 25lrl

RES, FXD, CMPSN : 5. 6K 0l'14, lff/o,O. 25I,J

RES, FXD

RES, FXD

RES, FXD

03508
03508
M713
0471s
07263
03508

03508
M713
M7L3
M7L3
M7T3
04713

M7t3
047t3
047t3
047t3
03508
047t3

03508
07263
19701

19701

57668
57668

1970i
57668
19701

19701

19701

58756

57668
57668
01121

01121

)i,.42CRL82

ST899

ST899

ST899

ST899

ST899

ST899

ST899

SPS88O1

SPS88O1

x42CR182

ST899

\--

x43CR181

s035928
5043CX30K00J

5043C"\62K00J
NTR25]-EO9K1
NTR25]-E39OE

5043CX8rQ00J
NTRz5]-E39OE

5043CX30K00J

5043EDlM000F

5043Cr10K00J
EM 2952

NTR2l]-EO5Ki
NTRz5J-EO5K1
CBz?21

c85621
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Crrrrrrnnt ito
Tdctronix
Par* lln Fffer*irp therrrt- llrrp & llacnnirrf irrr

Serial/Ass€illy !b.

RepI aceabl e El ectri cal Parts 7CTlll

l.ffb ffr. Par* In
ltfr

RES , FXD,

RES, FXD,

RES, FXD,

RES , FXD,

RES, FXD,

RES, FXD,

R25

R26

R28

R30

R32

R33

R39

R41

R42

R43

R44

R56

R57

R61

R62

R63

R64

R68

T

R69

R71

R7?

R74

R75

R76

R88

R90

R91

R9i
R92

R94

Ri00
Rl0i
R102
R104

Rl05
R107

R108

Rl09
Rl11
Rl12
Rl 14

Rl16

Rl20

R121

Rt22
R1 23
Rl24
Rl25

R126

RL27

Ri32

315-0471-00
315-0303-00
316-0102-00
315-0241-00
31 5-0241 -00
316-0473-00

316-0270-00
301-0393-00
30t-0222-00
301-0241-00
307 -00?3-00
315-0912-00

316-0??2-00
321-133 0-0?
321-0386-00
322-0684-09
321-0432-00
315-0434-00

321-027 2-00
321-0360-00
321-0355-00
321-0360-00
321-035s-00
321-0358-00

321-0358-00
316-0562-00
316-0222-00
315-0243-00
316-0222-00
315-0103-00

315-0103-00
311-1154-00
316-0332-00 B010100

315-0202-00 8010200
316-0102-00
316-0101-00

3IL-r220-00
3?L-0374-00
32i-0319-00
315-0103-00
315-0243-00
316-0562-00

316-02?2-00
316-0104-00
316-0473-00
3r6-0335-00
32r-0289-00
32r-027 2-00

311-1310-00

315-0103-00
315-0203-00
315-0103-00
315-0223-00
31s-0s63-00

31s-0363-00
315-0203-00
32t-0285-00

NTR25]-E47OE

5043CX30K00J

c81021
5043Cr240R0J
5043CX240R0J

cM731

cB270L
5053Cr39K00J
5013Cr2K200J
E82415

EM7Gl
NTRz5].EOgK1

CB22?L
NC55C2712D

CEADl0202F

cMF60-42Ct0243F
CEAD3Og02F

NTRzl]-E43OK

5043ED6K650F

5033ED54t€0F
CFAD487O1F

5033ED54r€0F
CEAD487O1F

CEAD523OlF

CEAD523OlF

c85621
c1?22t
NTRz5]-E24KO

CBa??T

5043CX10K00J

5043CX10K00J

3352T-Cg-LAa
c83321
NTRz5]-E 2K

c81021
cBl 01 1

Et'l 2952

CEAD768OlF

5033ED20r(50F
5043CJ10K00J

NTRz5]-E24KO

cB5621

cB222L
CB1Ml
CM731
c83351
5033EDl0K0F
5043E06K650F

01121

01121

01121

01121

19701

19701

01121 1S't654

19701

57668
19701

19701

19701

57668
57668
a7716

FI Ll,l : 47 0 0l-0'1, 5%, 0. 25tJ

FI Ll,l:30K Olt"l ,5%,0.251J
Cl,lPSN : lK 0l't1,tff/o, 0. 25tJ

FI Ll't :24A 0F['1, 5%,0. 25I.J

FI LM: 240 0l't'l ,5%,0.25h1
CMPSN : 47K 0114, tt/o,0. 2$J

RES , FXD , CI-IPSN :?7 0114,W",0 . 25h,

RES , FXD, FI Ll,l: 39K OFfi , 5%, 0 . 51,,

RES, FXD, FI L"t'l :2 .?K 0l-[*1, 5%, 0. str,

RES , FXD, FI LM: 240 0l$4, 5%, 0 . 5h,

RES , FXD, CMPSN : 4 .7 0l-[vl, Lff/" ,0 . 5h,

RES, FXD, FI Ll,l:9 . lK 0H'1, 5%,0. 25ft,

RES, FXD, CMPSN :2 .?K Ol-lvl, tff/o,O . 25tJ

RES, FXD, FI LM :27 .LK 0l'lvl, 0. 5%, 0. 125tJ,IC=T?
RES, FXD, FILl'l:102K 0lI'1, t%,0.12S1,TC=TO
RES , FXD, FI Ll'l: 1 . 024MEG 01't'{ ,L%,0. 2$,,, TC=T9

RES, FXD, FI LM: 309K 0l'Pl, I%,0.12$1, TC=TO

RES , FXD, FI LM: 430K 0l'fr'1, 5%,0. 25tJ

RES, FXD, FI Ll'l: 6. 65K 0l'Il, L%,0. 1251.J, TC=TO

RES , FXD , FI LM : 54 . 9K OITVI , L% ,0. 125I./, TC=TO

RES , FXD , FI Ll,l : 48 . 7K 0ll'l , L%,0. 125I./ , TC=T0

RES , FXD, FI LM: 54 .9K 0l-14, t%,0. 125hr, TC=TO

RES , FXD , FI Ll"1 :48 .7K OFM , L% ,0. 1251,I , TC=T0

RES , FXD, FI LM: 52 .3K 0l'l',l, L%,0. 1251^J, TC=T0

RES, FXD, FILl,l:52.3K 0l'l'1, L%,0. 125hl,TC=TO

RES , FXD, CI-'IPSN : 5 . 6K 0l'14, tff/",0 . 25f'l

RES , FXD, CMPSN :2 .2K 0l'lvl, tff/",0 . 2$,
RES , FXD, FI LM: 24K 0l'$;l ,5%,0. 25tJ

RES, FXD, CMPSN :2 .2K 0l'l'4, Lff/,,O. 25tJ

RES , FXD, FI LM: 10K 0l'fr'1, 5%,0.25t.J

RES , FXD, FI Ll'l: 10K 0l-$',l, 5%,0. 251.J

RES, VAR, N0t{t[.J : TRI'IR, 1K 0l'S{, 0. 5!J

RES , FXD, CMPSN : 3 .3K 0rll1, Lff/o,O2$',

RES, FXD, FI LM: 2K OHM, 5/o, 0. 251{

RES , FXD, CMPSN : lK Ol-fi ,Lff/", 0. 251^/

RES , FXD, CMPSN : 100 0l-$4, Lff/" ,0 . 2$^J

RES, VAR, N0NI.I^J : PNL, 20K0Ffi , 0. 25tJ

RES , FXD, FI LM: 76 .8K 0l'1,1 , L%,0. 125til, TC=T0

RES , FXD, FI Ll,l: 20 . 5K 0llv1, L%,0. 125W, TC=T0

RES, FXD, FILM:10K 0l-[vl ,5%,0.25I,J
RES , FXD, FI LM :24K 0l-ft1, 5%, 0 . 251/

RES , FXD, CMPSN : 5 . 6K Ol'lq, LV/,,O . 251.J

RES , FXD, CMPSN :? .2K Ol'lq, Lff/,,0 . 251..l

RES , FXD, CMPSN : 100K 0l'14 , Lff/o,0 . 251{

RES, FXD, CMPSN :47K Ol'[vl, Lff/o,0. 2$,j
RES , FXD, CMPSN : 3 .3M 0l'[1, Lff/o,0 . 25lrl

RES , FXD , FI LM: 10 . 0K 0l-l''l , L%,0. 125lrJ , TC=T0

RES , FXD, FI Ll'l: 6 . 65K 0l'14, L%,0. 1251^J, TC=T0

RES , VAR, N0tlhlil : PNL , 20K Ol-fi , ltJ , 4PST SI,JI TCll
(FT,RNISHED AS A Sil hJITH 5120)
RES , FXD, FI LM: 10K OHM , 5%,0. 251^J

FI Ltll: 20K 0l-114, 5%, 0. 251^J

FI LM : 10K 0l+,l, 5%,0. 251^J

FI LM :22K 0l-tr'4,5%, 0.25lrJ

FI LM: 56K 0l'fi, 5%,0.25I.l

FI LM: 36K 0l+,1 , 5%,0. 25I./

FI LM: 20K OHM, 5%,0.25t,J

FI LM: 9 . 09K 0ilv1, l%,0. 1251^J, TC=TO

57668
19701

01121

19701

19701
01121

01121

19701

19701

01121

01 121

57668

01121

24il6
07716
91437
a7716
57668

19701

19701
07716
19701
07716
07716

/r-\

R77

R81

R82

R83

R84

R86

07716
01121

01121

57668
01121

19701

19701

32997
01121

57668
01121

01121

58756
07716
19701
19701

57668
01121

8010199

-
5043CX10K00J
NTRz1]-E zOK

5043CX10K00J

5M3CI22KOOJ92U

5043Cr56K00J

NTR25]-E36KO
NTRzl]-E zOK

CEADgOgOOF

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD
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Repl aceabl e El ectrical Parts TCTlll

Tektrurix Serial/Asserbly ilo.
Part 1{o- Effctirrc tbcmt ilane & Descriotisr

itfr
Ccnwrent ilo. Co& ltfr. Part ilo.

Rl33
Rl36
R137

R138

R139

Rl41

R142

R1 51

Rl52
Rl 54

Rl55
Rl57

RI 58

Rl59
Rl 61

Ri63
R165

Rl67

Rl69
Ri71
RL7?
Rl73
RL7 4

Rl76

Ri87
R193
R194

Rl95
Rl96
Rl97

R201

R202
R203

R204

R207

R208

R209

R211

RzL?
R214

Rz?t
R222

R223
R226

R227
R??8

R231

R23?

R234

R235

R236

R238

3?L-0?73-00
315-0103-00
321-0273-00
32t-0255-00
3LL-LZ?3-OO
321-0291-00

321-0264-00
323-0192-00
3LL-1221-00
323-0192-00
3LL-t221 -00
3?t-0288-00

3tt-1,224-00
321-0645-00
323-0193-01
323-0193-01
321-0?89-01
321-0645-00

321-0193-00
321-0387-00
32r-A442-00
321-0360-00
315-0621-00
321-0264-00

315-0620-00
321-0164-00
321-0005-00
321-0005-00
321-0750-06
3?t-07 49-06

321-0068-03
3?r-0765-01
311-1153-00
321-0285-00
321-027 6-00
321-0207-00

315-0302-00
315-0243-00
315-0472-00
315-0203-00
315-0152-00
316-0102-00

315-0753-00
315-0132-00
315-0273-00
31 5-0184-00
316-0473-00
315-0154-00

315-0s63-00
316-0473-00
3$-A222-00
316-0473-00
321-0638-00
321-0307-00

321-0765-01
321-M05-00
3?r-M20-00
3?L-0720-01

RES, FXD,

RES , FXD,

RES, FXD,

RES , FXD,

RES , VAR,

RES , FXD,

FI Ll'l : 6 . 81K 0Ft'1, L%,0. 1251.r, TC=T0

FI Ll,l : 10K 0l'ft1 , 5%,0. 25lrJ

FI LM: 6 . 81K Ol'lvl, L%,0. 1251,,, TC=T0

FI LM : 4 . 42K Ot-M, L%,0. 125W, TC=TO

NON|*J: TRMR, 250 0l{''1, 0. $,J

FI LM: 10. 5K 0l'1t4, L%,0. L25tr, TC=TO

RES , FXD, FI Ltl: 5 . 49K OHll, t%,0. 125tJ, TC=TO

RES, FXD, FI Lt'l: 976 OHM, 1%,0. 5lrl, TC=T0

RES , VAR, NOtlhtl: TS,IR, 50 0t-14,0 . shJ

RES, FXD, FI LM: 976 Ol-lM, L%,0. Shl, TC=T0

RES, VAR, N0tlh[J: TRMR, 50 Ol-fi,0. 5l.I

RES , FXD, FI LM: 9 . 76K Ol'lvl, L%,0. 125I'1, TC=TO

RES, VAR, N0NI.i,J : TRlvlR, 500 OHvl, 0. $./

RES, FXD, FILM: 100K 0l{'1, 0. 5%, 0. 125hl,TC=IZ
RES , FXD, FI LM: 1K 0l-fi , 0. 5%, 0. 5tJ, TC=TO

RES, FXD, FI Ll'l: 1K 0F["1,0.5%, 0. stJ, TC=TO

RES, FXD, FI LM : 1 0 . 0K Ol'Ivl, 0 . 5/", 0 . 1 251.J, TC=T0

RES, FXD, FI LM: 100K 0l-fl1, 0. 5%,0. 125t{ ,fC=f Z

RES , FXD, FI Ll,l: lK OHM ,L%,0. 125h1, TC=TO

RES, FXD, FI LM: 105K 0HM, t%,0. 12$.r, TC=T0

RES , FXD, FI Ll'1:392K 0l-h{, L%,0. 12$^J, TC=T0

RES , FXD, FI Ll'l: 54 .9K 0l'14, L%,0. 1251.I, TC=T0

RES, FXD, FI LM: 620 0l-fi, 5%,0. 25t.J

RES, FXD, FI LM: 5. 49K Ol'lvl, L%,0. 125td, TC=T0

RES , FXD, FI LM: 62 0l'$4 ,t/o,0. 25t.J

RES , FXD, FI LM: 499 OI.IVI, L%,0. 125W, TC=TO

RES , FXD, FI LM: 11 . 0 0l'ft1, L%,0 .12$J, TC=T0

RES , FXD, FI LM: 11 . 0 0l'il4, L%,0. 12$.I , TC=T0

RES, FXD, FI LM: 55. 5 0l-Pl, 0 .2t/", 0. 125h,,TC=T9

RES , FXD, FI Ll'l: 450 0l-fi , 0 .2K/",0 . 125til, TC=T9

RES , FXD, FI LM:49 .9 0l-$1, 0 .25%,0. 125bJ ,TC=TZ
RES, FXD, FILl'1:969 Ol-frv|, A.5%,0.125I,J,TC=T0
RES, VAR, N0Ntrr^/ : TRlvlR, 5K OHM, 0. 5tJ

RES , FXD, FI Ll'1 : 9 . 09K 0l'l'l , L% ,0. l.25[./ , TC=TO

RES , FXD, FI LM: 7 .32K OI.TvI , L% ,0. 125W, TC=TO

RES , FXD, FI Ll'1: i . 40K Ol't'/l , L%,0. 125t^J, TC=TO

RES , FXD, FI LM: 3K 0l'${ ,t/o,0. 251./

RES , FXD, FI LM :24K Ol'tr'l , 5%,0. 25hJ

RES , FXD, FI LM :4 .7K 0HM, 5% , 0 . 25lrt

RES, FXD, FI LM:20K Ol-M, 5%,A.2N
RES , FXD, FI LM : 1 . 5K OFfi, 5%,0. 25tJ

RES , FXD, CMPSN : 1K 0l'fi ,LV/o, 0 . 25hJ

RES , FXD , FI LM: 75K 0l'&'l ,5%,0. 2$.J

RES , FXD, FI LM: I . 3K 0F[vl, 5% ,A. 25tl
RES, FXD, FI LM: 27K OHM, 5%, 0. 25tJ

RES , FXD, FI LM: 180K 0HM, 5%,0. 25t,
RES , FXD, CMPSN :47K Ol-fi, L0%,0 . 2$l
RES , FXD, FI LM: 150K Ol'M, 5%,A. 251.,

RES , FXD, FI LM: 56K Ol-fr'l , 5%,0. 25[rl

RES, FXD, CMPSN : 47K Ol-'dvl, tA%.0. 2$J
RES, FXD, CMPSN :? .?K 0l-['1, L0%,0 . 25bJ

RES , FXD, CMPSN :47K 0l{"1, Lff/",0 . 2S^/

RES , FXD, FI LM: 7 . 96K 0l''l'1, t%,0. 125W, TC=TO

RES, FXD, FILl'4:15.4K 0l-I'4, t%,0. 1251^/,TC=TO

RES , FXD , FI Ll'l: 969 0H,l'1 ,0 .5%, 0 . 125t1 , TC=T0

RES, FXD, FILM:162K 0HM, L%,0.12$.J,TC=T0
RES , FXD, FI Ll'1 :232K 0l-fi, L%,A. 12S.J, TC=TO

RES , FXD, FI LM: 60K OHM ,0 .5%, 0 . 125lrJ , TC=TO

07716
19701

077t6
19701

32W7
19701

077t6
19701
32997

19701

3?997
19701

32W7
19701

19701
19701

07716
19701

19701

0771,6

07716
19701

57668
077t6

19701
19701

91637
91A37

19701

19701

91637
19701
3?997
07716
19701

19701

57668
57668
57668
57668
57668
01 121

57668
57658
57668
19701
01121

57668

19701
01121

01121
01121

24il6
19701

19701

07716
07716
19701

CEAD6SlOOF

5043CX10K00J

CEAD6S1OOF

5033ED4K4?0F

3386F-TM-251
5033ED10K50F

cEAD54900C

5053RD976R0F

3386F-T04-500
5053RDg76R0F

3386F-T04-500
5033E09K760F

3386F-TM-501
5033RC1003D

5053RD1K000D

5053R01K000D

CEAD1OOOlD

5033RC1003D

5033EDlK00F
CEADlO5O2F

CEAD39202F

5033ED541€0F
NTRz5]-E62OE

CEAD549OOC

5043CX63R00J
5033EB[99R0F
cMF551 16G1 1R00F

cf|tF551 16G1 1 R00F

5033RE55R50C
5033RE450R0C

cMF55116M9R90C

5033RDg6900D

3352T-CK7 -502
CEADgOgOOF

5M3ED7IGzOF
5033ED1K400F

NTRzl]-EO3KO
NTRzil-E24KO
NTRzl]-EO4K7
NTR21]-E zOK

NTR25]-EO1K5

c81021

NTRzl]-E75KO
NTRz5.]-EO1K3

NTRzl]-E27KO
5043CX180K0J
CM731
NTRzl]-E1SOK

5043CX56K00J
c84731
CB2?21
cw73L
NA55D7961F

5043ED1 5K40F

5033RD96900D

CEADl6202F
c|dpo?s?aaF

5033RD60K00F

\-,

\-,

RL77
R179

Rl81
R182

R183

R184
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-
Replaceable Electrical Parts TCTlll

Co& ltfr. Part lb.
Tektrurix Serial/Assenbly llo

Corwpnt No- Part ]b- Effmtirrc rhdrrt
Ittr.

ilarE & Descrintirr

R239

R244
R248

R25?
R253
R254

R262
R263

R265

R266

R267

R268

R?7t
R?7?

R274

R276

R277

R279

R281

R?82

R284

R286
R287

s45

s50
s5s
s70
s75
s120

s150

s170
s230
T39

u11

u76
ul14

ul94
u?32
VR142

vR143

321-0308-00
321-0765-0i
3?I-0720-01
322-0603-00
321-0090-00
323-0188-00

322-0603-00
321-0089-00
3tL-t220-00
315-0303-00
315-0302-00
321-0354-00

315-0510-00
315-0510-00
304-018i -00
32r-0267-00
3n-a?89-00
315-0100-00

315-0100-00
315-0470-00
304-0181-00
321-0267-00
32r-0289-00
260-1356-00

260-1356-00
260-1209-00
260-1356-00
260-1356-00
311-1310-00

105-0308-00

105-0307-00
260-12A9-00
120-0756-00
156-0067-00
156-0067-00
156-0067-00

156-0200-00
156-0067-00
152-0?43-00
152-0243-00

80009 105-0308-00

CEAD 15801F

5033R096900D

5033RD60K00F
5043RD2K510F

CMF551 16G84R5OF

5053R0887R0F

5043RD2K51 0F

CMF551 16G82R5OF

EM 295?
5043CI30K00J
NTRz5]-EO3KO

5043E817K50F

5043CX51R00J

5043CX51R00J

G81811

5033ED5K900F

503sED10K0F
5043CX10RR00J

5M3CX10RR00J

NTR25]-E47 EO

G81811

5033ED5r€00F
5033ED10K0F

2K880002005s3

2K88000200553
601347
2K88000200553
2K88000200553
1S"1654

105-0307-00
601347
120-0756-00
i,[1741CP1
I,lC1 741CP1

r4c1741CP1

i4c1456P1

MC1741CP1

s213203 (1Ns6sB)

s213203 (1N9658)

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, VAR

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

RES, FXD

FI LM: 15 .8K 0l'Ivl, t%,0. 1251/ , TC=T0

FI Lt4: 969 0l-fi,l , 0 .5%,0. 12S{, TC=TO

FI LM: 60K OHM, 0 .5%,0 . 125W, TC=TO

FI Ll4: 2 . 51K 0l'lll, L%,0. zSJ, TC=T0

FI Ll4 : 84 . 5 0l'fi, L%,0. 12$J , TC=T0

FI LM: 887 OFf'l ,L%,A. 5bJ, TC=TO

RES, FXD, FI LM: 2 . 51K 0l'lvl, L%,0. 2$.J, TC=TO

, FI Ll'1: 82 . 5 0l-!{, L%,0. 12$.J, TC=TO

, N0l,lhil: PNL , 20K01'1l1, 0. 25I.J

, FILM:30K Ol'l't ,5%,0.251.J

, FI LM: 3K Ol-il'l , 5/o, 0 . 25t,

, FI LM: 47 . 5K 0ll''1, L%,0. 1251.J, TC=TO

, FI LM: 51 0l'&1 , 57", 0 . 25fil

, FI LM: 51 Ol'fivl, 5/", 0. 25tJ

, CMPSN: 180 OHvl, tff/",Lbl
, FI LM: 5. 90K Ol'lq, L%,0. 125l'l, TC=T0

, FI LM: 10 .0K Ol'M, L%,A. 125ti,, TC=TO

, FI Ll4: 10 Ol-M, 57o, 0 . 25t{

RES, FXD, FI LM: 10 OHM, 5/0, 0. 25tJ

RES, FXD, FI Ll,l: 47 0l't'1 ,5%,0. 251..l

RES , FXD , CMPSN : 180 0l+1, 1Y., ltJ
RES, FXD, FI LM: 5. 90K 0l-Ivl, L%,0. 125h1, TC=T0

RES , FXD, FI Llt4: 10 . 0K 0llvl, L%,0. 125W, TC=T0

SWITCH,PUSH:2 BTN,6 POLE,RANGE & FINCTI0N

SI.JITCH,PUSH:2 BTN,6 P0LE,RANGE & Fl.l'lCTION

SI,IITCH , PUSH : 1BUTTON , 4 POLE, DI SPLAY

SIIITCH,PUSH:2 BTN,6 P0LE,RANGE & RI'ICTION

SI.JITCH, PUSH:2 BTN, 6 P0LE, RANGE & F[['ICTI0N

RES , VAR, NONI.,IJ : PNL , 20K 0l{'l , ltJ, 4PST $,JI TCH

(FT.RNISHED AS A SET WITH R120)

ACTR ASSY , CA},l S : BASE GATE DRIVE

ACTR ASSY , CAI'I S : VERT V0LTS/DIV
SWITCH , PUSH : 1BUTTON , 4 POLE, DI SPLAY

XFI'R, PtilR, SDN&SU: C0LLECT0R SI.JEEP

MICR0CKI, LINEAR :OPNL AtllPL, SEL

I'4ICROCN, LI NEAR : OPNL AI,IPL, SEL

MICROCKT, LINEAR:OPNL MPL, SEL

MICROCKI., LINEAR :OPNL AMPL

MICROCKT, LINEAR :OPNL MPL,SEL
SEI'tlC0ND DVC, DI :ZEN, SI, 15V,5%,0. 4[.r, D0-7
SEMIC0ND DVC, DI : ZEN , SI , L5V ,5%,0. 4tJ, D0-7

0771.6

19701

19701
19701

91637
19701

19701

91637
58756
19701
57668
19701

19701
19701

01121

19701

19701
19701

.ara

19701

57668
01121

19701

19701

59821

59821

31918
59821

59821

01121

80009
31918
TrQ038
04713
04713
04713

M7L3
u7L3
M7L3
04713

-

-
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PARTS ORDERING INFORMATION

Repts6"ment parts are available lrom or through your local
Tektronix. lnc Field Offrce or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefrt of the latest circuit improvements
developed in our engineering department. lt is therefore
important, when ordering parts. to include the following
inlormation in your order. Part number, instrument type or
number. serial number. and modification number if applicable.

lf a part you have ordered has been replaced with a new or
rmproved part, your local Tektronix. lnc. Field Office or
representatrve will contact you concerning any change in part
number

Change rnformation. if any, is located at the rear of this
manual

SPECIAL NOTES AND SYMBOLS

X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations

REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relatronships. Following is an example of the indentation system
used in the description column.

1 2 3 4 5 Name &Description

Assemb ly and,ror Component
Attaching parts lor Assembly andlor Component

Detail Part of Assembly and/or Component
Attaching parts lor Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detailparts are indented to the right
lndented items are part of, and lncluded with, the next higher
indentation. The separation symbol - - -' - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless othervise
specilied.

ITEM NAME

ln the Parts List, an ltem Name is separated from the
descnption by a colon (:). Because of space limitations, an ltem
Name may sometimes appear as incomplete. For further ltem
Name identif ication, the U.S. Federal Cataloging Handbook H6-1

can be utilized where possible.

ELECTRON
ELECTRICAL
ELECTROLYTIC
ELEMENT
ELECTRICAL PARTS LIST
EOU IPMENT
EXTERNAL
FILL]STER HEAD
FLEXIBLE
FLAT HEAD
FILTER
FRAME or FRONT
FASTENER
FOOT
FIXED
GASKET
HANDLE
HEXAGON
HEXAGONAL HEAD
HEXAGONAL SOCKET
HETICAL COMPRESSlON
HELICAL EXTENSION
HIGH VOLTAGE
INTEGRATED CIRCUIT
INSIDE DIAMETER
IDE NT IF ICAT ION
IMPELLER

INCH
INCANDESCENT
INSULATOR
INTERNAL
LAMPHOLDER
MACHINE
MECHANICAL
MOUNTING
NIPPLE
NOT WIRE WOUND
ORDER BY DESCRIPTION
OUTSIDE DIAMETER
OVAL HEAD
PHOSPHOR BRONZE
PLAIN or PLATE
PLASTIC
PAFIT NUMBER
PAN HEAD
POWER
RECEPTACLE
RESISTOR
RIGID
RELIEF
RETAINER
SOCKET HEAD
OSCILLOSCOPE
SCREW

SE SINGLE END
SECT SECT ION
SEMICOND SEMICONDUCTOR
SHLD SHIELD
SHLDR SHOULDERED
SKT SOCKET
SL SLIDE
SLFLKG SELF-LOCKING
SLVG SLEEVING
SPR SPRING
SO SOUARE
SST STAINLESS STEEL
STL STEEL
SW SWITCH
T TUBE
TERM TERMINAL
THD THREAD
THK THICK
TNSN TENSION
TPG TAPPING
TRH TBUSS HEAD
V VOLTAGE
VAR VARIABLE
w/ wlTH
WSHR WASHER
XFMR TRANSFORMER
XSTR TRANSISTOR

Section 4-7CT1N

!

ACTB
ADPTR
ALIGN
AL
ASSEM
ASSY
ATTEN
AWG
BD
BRKT
BRS
BRZ
BSH G

CAB
CAP
CER
CHAS
CKT
COMP
CONN
COV
CPLG
CRT
DEG
DWR

ELCTRN
ELEC
ELCTLT
ELEM
EPL
EOPT
EXT
FIL
FLEX
FLH
FLTR
FR
FSTNR
FT
FXD
GSKT
HDL
HEX
HEX HD
HEX SOC
HLCPS
HLEXT
HV
IC
ID
IDENT
IMPLR

IN
INCAND
INSUL
INTL
LPHLDR
MACH
MECH
MTG
NIP
NON WIRE
OBD
OD
OVH
PH BRZ
PL
PLSTC
PN
PNH
PWR
RCPT
RES
RGD
RLF
RTNR
SCH
SCOPE
SCR

INCH
NUMBER SIZE
ACTUAT OR
ADAPTER
AL IGNMENT
AL UM INUM
ASSEMBLED
ASSEMBLY
ATTENUATOR
AMERICAN WIRE GAGE
BOARD
BRACKET
BRASS
BRONZE
BUSHING
CABINET
CA PACIT OR
CERAM IC
CHASSIS
C IRCU IT

COMPOS IT ION
CONNE CTOR
COVER
COUPLING
CATHODE RAY TUBE
DEGREE
DRAWER
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RepI aceabl e l{echani cal Parts 7CTlll

Code HanufacLurer

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Address City, State. Zip Co& \.'/llfr

08261

0977?

0992?
12327

225?6

22599

5847 4

7 1785
737 43
7 4445
77900

78189

79136
80009

83385

83486
86928
87308

91260

92i0i
93907

TK0392

TK0435

TKi319
TKi326
TK1452

SPECTRA-STRI P

AN ELTRA CO

I.'EST COAST LOCKI.JASHER CO II,IC

BURNDY CORP

FREEI'JAY CORP

DU PONT E I DE NEI.OURS AND CO INC

DU PONT CONNECTOR SYSTEMS

DIV }4ILITARY PRODLETS GROUP

AMERACE CORP

ESNA DIV
SUPERIOR ELECTRIC CO THE

CINCH CONNECTORS

FISCHER SPECIAL MFG CO

HOLO-KROME CO

ILLINOiS TOOL I^'ORI$

SHAKEPROOF DIV

I LL I NO I S TOOL I^,ORI(S I NC

SHAKEPROOF DIV

WALDES KOHINOOR INC

TEKI'RON IX I NC

MICRODOT MF6 INC

GREER-CENTRAL DIV
ELCO INDUSTRIES INC

SEASTROM MFG CO INC

FARLEY MilALS I NC

SOUTHERN SCREI^J DIV
CONNOR SPRING AND MFG CO

A SLOSS AI.ID BRITTAN II.IC CO

SCHULZE MFG

TEXTRON INC

CAMCAR DIV

NORTI.TWEST FASTENER SALES II.IC
LEWIS SCREW CO

MORELLISQAOPLASTICS
NORTI.II,ilEST FOURSLIDE INC

SHELLEY-RAGON INC (DIST)

71OO LAI"IPSON AVE

16730 E JOHNSON DRIVE

P 0 Box 3588
RICHARDS AVE

9301 ALLEN DR

515 FISHING CREEK RD

15201 zuRBANK BLVD

SUITE C

383 MIDDLE ST

1501 MORSE AVE

111 I NDUSTRIAL RD

31 BROOK ST

ST CHARLES RD

ST CHARLES ROAD

47 -T6 AUSTEL PLACE

14150 SI^J IGRL BRAUN DR

P0 Box 500

3221 I^, BIG BEAVER RD

1101 SAI'4UELSON RD

7OT SONORA AVE

BARKLEY RD

P 0 Box 1360

L7N JLI,ICTION AVE

50 INGOLD RD

600 18TH AVE

79?3 SI.J CIRRUS DRIVE

43OO S RACINE AVE

1812 16-TH AVE

18224 SI^J 1OOTH CT

919 St^J 15OTH

GARDEN GROVE CA 92U?

CITY OF INDUSTRY CA 91744

t0RI,rAtK cT 06852

CLEVEI.AND OH MT25-4632
NEI.' CI,I4BERLAND PA 17070-3007

vAN N|'YS CA 91411-3532

BRISTOL CT 06010-7438
ELK GROVE VILLAGE IL 60007-5723
COLD SPRING KY 41076-9749
Elt'fi000 cT 06110-2350
ELGIN IL 60120

ELGIN IL 60120

LONG ISLAND CITY NY ILIOI-4402
BEAVERTON OR 97077-OOO1

TROY t-,ll 48098

MCKFORD IL 61101

GLENDALE CA 9120T-2431
STATESVILLE NC 28677 -9774

SAN JOSE CA 95112

zuRL IIGAI-.|E CA 94010-2206
ROCKFORD IL 61108-5181

BEAVERTON OR 97005-6448
CHICAGO IL 60609-3320
FOREST GROVE OR 97116
TUALATIN OR 97ffi2
SEATTLE I.'A 98166-1829

\./
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Repl aceable llechani cal Parts 7CT1]l

Carlp ltfr- Part llo-
^.

Fig. &
In&x Tektrurix Serial/Assertly lb. ltfr
No. Part lb. Effectine tbg* Otv l?HS ilile & thcerintirn

1-1

-9

-10 214-1095-00

8010100
8053700

8053699

8010i00
B053s4s

8053544

??599 52-0??-094-0187

337-1064-04
337-1064-12
366-0494-00
ORDER BY DESCR

366-1376-00
ORDER BY DESCR

366-1382-00
ORDER BY DESCR

366-1375-00
ORDER BY DESCR

366-0494-00
ORDER BY DESCR

366-0494-00
ORDER BY DESCR

366-049 4-0?
ORDER BY DESCR

366-1058-38

105-0076-02
105-0076-04
ORDER BY DESCR

ORDER BY DESCR

105-0075-00
366-1257-95
366-1257-88
366-1257 -87
366-1257 -76
366-1257-86
426-0681 -00
195-0095-00
348-0301 -00
ORDER BY DESCR

333-1553-00
ORDER BY DESCR

200-0935-00
331-0262-00
378-063s-00
378-0602-02
352-0157-01
352-0157-00

337-10M-04
337-1064-12
366-0494-00
213-0153-00
366-1376-00
2i3-015s-00
366-1382-00
2i3-0153-00
366-1375-00
213-01s3-00
366-0494-00
213-0153-00
366-0494-00
213-0153-00
366-049 4-02
213-0153-00
366-1058-38

105-0076-02
105-0076-04
2t4-1280-00
214-1054-00
105-0075-00
366-1257-95
366-1257 -8
366- 1257 -87
366- 1257 -76
366-1257-86
426-0681 -00
195-0095-00
348-0301-00
343-0144-00

? SHIELD,ELEC:SIDE FOR PLI,G-IN UNIT

2 SHI ELD, ELEC : SIDE FOR PLI,G- IN UNIT

1 |OI0B:GRAY trlTH SETSCREI,J

1 .SETSCREI.J:5-40 X 0.125,ST1
1 KN0B: GY , V/DIV ,0.?52 ID X l. . 125 X 0. 6 H

2 .S[[SCREI.,:5-40 X 0.125,ST1
1 to0B:GY,0.128 ID X 0.5 0D X 0.26 H

1 .SETSCREI,,:5-40 X 0.125,ST1
1 re{0B:GY,CUR/0IV,0.25 ID X 1.125 0D X 0.52 H

2 .SffSCREhl:5-40 X 0.125,ST1
1 KI-IOB:ffiAY l.,lTH SETSCREUJ

1 .SETSCREW:5-40 X 0.125,ST1
1 IOIOB:GRAY I.rlTH SETSCREW

1 .SETSCREI.I:5-40 X 0.125,ST1
1 l$l0B: GY, STEP ,0 .127 ID X 0.5 00 X 0.531 H

1 . SETSCREW:5-40 X 0. 125, STL

1 lC,l0B: GRAY,7CT1N
(ATTACHING PARTS)

1 PIN,SPRING:0.187 L X 0.094 OD,STL,CD PL

(END ATTACHING PARTS)

1 RELEASE BAR, LCH: PLI.,G-IN UNIT

1 RELEASE BAR, LCH: PLI,G-IN UNIT

1 SPRING,HLCPS:0.14 0D X 1.126 L,TI,,IST L00P

1 SPRING,FTAT:0.825 X 0.322,SST
1 BOLT , I.ATCH:

1 PUSH zuTTON:SIL GY,VERT

1 H.JSH zuTT0N:SIL GY,2V

1 PUSH zuTTON:SIL GY,X10

1 PUSH zuIT0N : SI L GY , PNP rcH (- )
1 flJSH BUIT0N:SIL GY,FET

5 FRAI'IE, PUSH BTN:

1 LEAD,TEST:BNC

1 GRSe'|ff , PLASTIC:GRAY,ROt'lD,0.312 ID
1 CLAI{P; L00P:0. 125 ID,NYL0N

(ATTACHING PARTS )
1 SCR, ASSEM [,SHR:4-40 X 0.438, PNH, BRS

(END ATTACHING PARTS)

3 P0ST , BDG , ELEC : CI-IARC0AL , s-trAY , t't I iIATURE

(ATTACHING PARTS)

1 NUT,PL,ASSEM WA:6-32 X 0.312,ST1 CD PL

(No L0NGER USED)

1 INSULATOR,BSHG:BINDING POST,CHARCOAL ffiAY
(N0 L0,IGER USED)
(END ATTACHING PARTS)

2 BSHG, MACH THD : 0. 375-32 X 0. 5 HEX , BRS NP

(ATTACHING PARTS)

1 NUI , PLAI N , HEX : 0. 375-32 X 0. 438 BRS CD PL

t bJASHER,FLAT:0.375 ID X 0.5 0D X 0.024,ST1
1 IJASHER, L0CK:0.384 ID, INTL ,0.0?? THK, STL

(rno ATTACT-ING PARTS)

2 RESIST0R,VARIABLE: (SEE R20 & R265 REPL)
(ATTACHING PARTS)

1 NUT , PLAIN , HEX :0.25-32 X 0. 3L?,BRS CD PL

I WASHER,FLAT:0.25 ID X 0.375 0D X 0.02,ST1
(rH0 ATTACHTNG PARTS)

1 RESIST0R,VARIABLE: (SEE Rl20 REPL)

(ATTACHING PARTS)

1 NUT , PIAI N , HEX :0 .25-3? X 0. 3L?,BRS CD PL

1 WASHER,FLAT:0.25 ID X 0.375 0D X 0.02,ST1
(Eno ATTACHING PARTS)

1 PANEL,FRONT:

? SHLD GSKI , ELEK: FI NGER TYPE ,4 .734 L

3 BASE , LAMPI'OLDER: 0 . 29 0D X 0 . 19 L, BK PLSTC

2 DI FFUSER, LIGHI : INDICATOR LIGHIS
2 LENS,LIGHI:l,ll'IITE
1 LENS, LIGHI:RED
I I-AMPHOLDER: (1)T-2 l.,hlBASED, BLACK

2 I-AMPH0LDER: ( 1 )T-2 UNBASED, I,HITE

80009
80009
80009
TK0392

80009
TK0392

80009
TK0392

80009
TK0392

80009
TK0392

80009
TK0392

80009
TK0392

80009

-?

-4

-5

-6

-7

-8

-11

-12
-13
-t4
-15
-16
-17
-18
-19
-20
-21
-?2
-?3

-24 zlt-0121-00

-25 t29-1022-00

-26 210-0457-00

-27 358-0181-00

-?8 358-0029-00

210-0590-00
210-0978-00
210-0012-00

210-0583-00
210-0940-00

210-0s83-00
210-0940-00

333-15s3-00
348-0235-00
200-0935-00
33 i -0262-00
378-0635-00
378-060?-02
352-0157 -01
352-0157-00

-29
-30
-3i

-3?

-33
-34

-35

-36
-37

-38
-39
-40
-41
-42
-43
-44
-45

80009
80009
91260
TKI326
80009
80009
80009
80009
80009
8m09
80009
80009
80009
TKI452

80009
92101

80009
80009
80009
80009
80009
80009

93907 ORDER BY DESCR

fi474 BP21 CHARCOAL

78189 511-061800-00

w74 8207516-GT llNSUL

80009 358-0029-00

73743 2826e-.402
T2327 ORDER BY DESCR

09772 ORDER BY DESCR

73743 2X-20319-402
12327 ORDER BY DESCR

73743 2X-20319-40?
12327 ORDER BY DESCR

REV NOV 1988
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RepI aceabl e llechani cal Parts 7CT1!l

Fig. &

Inder( Tektrqrix Serial/Assenbly llo. ltft.
ib. Part lb. Effstirc lbcqrt Qtv 12345 llm & Ibscriptim C* ltfr. Part lb. r
i-46 386-1447-62 1 SIIBP/\I'IEL,FR0NT: 80009 386-1447-62

(ATTACHIN6 PARTS)

-47 213-0192-00 8010100 8052954 4 SCRE!{.TPG,TF:6-32 x O.S,SPCL TYPE,FILH,STI 87308 0RDER BY DESCR

-48
-49
-50
-51

-52
-53

-54

-55

-56
-57
-58
-59

1

1

22

93

31

?

87

I
5

o

1

1

4

1

1

8

1

2

1

1

1

1

1

1

-60
-61
-6?
-63
-64
-65
-66
-67

-68
-69
-70
-7r

-72

-73
-74
-75

213-0793-00

384- 1059-00
384- 1061 -00
384-0496-00
376-0051-00
213-W?2-00
376-0049-00
354-0251-00
384-1125-00
103-0161-00

386-1402-00
386-5466-00

213-0192-00
213-0793-00

388-2485-00

131-0604-00
136-0252-U
136-0220-00
136-0220-00
136-0252-07
136-0235-00
136-0514-00
n4-a579-00

361-0383-00

361-0385-00
376-0029-00
213-007 5-00

211-0008-00
zLA- 1061 -00
2i0-0586-00
105-0308-00
200-1193-00

211-0022-00
210-0001-00
210-0405-00

354-0219-00
401-0057-00
214-LL?7-00
214- 1 139-00
?14-1,139-02
2t4-1139-03
401-0056-00
105-0305-00
2i0-0406-00

211-0116-00
nt-a292-00

105-030i-00
200-1010-00

zLL-4022-00
210-000i-00

8052955

801 01 00

8054507

8010100
8052955

8010100
8030780
8051550
8051550
8030780
8030780

8010100
B052875

8054506

8052954

8030779
8051 549

83486

80009
80009
80009
80009
7M45
80009
80009
80009
TK1319

80009
80009

87308
83486

80009

80009
2?526
7 t785
71785
22526
71785
w9??
800m

80009

80009
80009
7M45

93907
86928
78189
80009
80009

TKM35
779A0
737 43

79136
80009
80009
80009
80009
80009
80009
80009
737 43

77900
78189

80009
80009

TK0435

77900

\',-

4

3

2

1

1

4

1

?

1

1

1

i

4
4

SCREII,TPG,TF:6-32 X 0. 4375,TAPTITE, FILH
(ENo ATTACHING PARTS)

EXTENSION SHAFT: 6 . 58 L
EXTENSI0N Sl{AFf :4.357 L

EXTENSI0N SHAFI :4.82 L X 0 .123 0D, EP0XY-GL

CPLG,SHAFT,FLEX:A.127 ID X 0.375 0D,DELRIN

. SETSCRETJ:4-40 X 0. 188, STL

. CPLG, SHAFT , FLil :0 .t?7 ID X 0.375 0D

.RING,CPLG:0.251 ID X 0.375 0D X 0.187,A1
ilTENSI0N SHAfl:7.15 L X 0.125 OD,AL
ADPTR PB T0 C0U:0.125 SQ T0 0.125 ID,NYLON

BLACK

PANEL, REAR:

PANEL, REAR:
(ATTACHING PARTS)

SCREI,J,TPG,TF: 6-32 X 0.5,Src1 TYPE, FILH,STL
SCREW, TPG , TF: 6-32 X 0. 4375, TAPTITE, FI LH

(END ATTACHING PARTS)

CIRCUIT BOARD : INTERFACE

CKf BOARD ASSETELY:t"lAIN(SEE A1 REPL)

. CONTACT , ELEC : CKT BD Slrl, SPR, CU BE

. SOCKff , PIN TERM :U/V 0. 016-0 .018 DiA PINS

.SKf, PL-IN ELEK:TRANSIST0R 3 CONTACT

. SKf , PL- I N ELEK: TRAIIS I STOR 3 CONTACT

.SOCKff ,PIN C0NN:V/0 DIMPLE

. SKl , PL- l N ELEK: TRAl,lS I STOR, 6 C0NTACT

.SKf , PL-IN ELEK:MICRffiIRCUIT,S DIP

.TERI',1,TEST POINI:BRS CD PL

.SI^JITCH, PUSH: (SEE S55 REPL)

.Sh,lTCH, PIJSH: (SEE 5230 REPL)

. SPACER , PB St'l : 0. 33 L , C|-|ARCOAL, P0LYCARB0NATE

. SI.II TCH , PUSH : (SEE S45 , S50 REPL )

. SI^IITCH, PUSH: (SEE S70, S75 REPL)

.SPACER, PB Sl.,:0.lM L,GREEN POLYCARB0NATE

.CPLG,SHAFT,RGD:0.128 ID X 0.312 0D,AL

. .SETSCREW:4-40 X 0.094,ST1

. RESIST0R,VARIABLE : (SEE R100 REPL)

. SCREI,J,MACHINE :4-40 X 0.25, PNH, STL

.WASHER,FI-AT:0.203 ID X 0.625 0D X 0.062,ST1

. NUT , PL, ASSEM tlA :4-40 X 0 . 25 , STL CD PL

.ACTR ASSY,CAM S:BASE GATE DRIVE

" . C0VER,CAI4 SI.J: 10 ELEMENTS

.. (ATTACHTNG PARTS)

. . SCREI,,MACHINE:2-56 X 0. 188, PNH,STL

. . b,ASHER, L0CK: #2 I NIL , 0 .013 THK, STL

. . NUI , PLAIN , HEX: 2-56 X 0. 188, BRS CD PL

.. (END ATTACHING PARTS)

. . RING,RETAINING: EXT,CRESCENT,U/0 0. 25 DIA

. . BEARI NG , CAM Sl,J: FR0NT I.,/0 . 83 DIA BSHG

..ACTIAT0R,CAM St,J:MSE GATE ffiIVE

..NUT,PLAIN,HEX:4-40 X 0.188,8RS CD PL

. . (ATTACHTNG PARTS)

.SCR,ASSEM WSHR:4-40 X 0.312,PNH,BRS,NP, POZ

.SCR,ASSEM |JSHR:4-40 X 0.29,PNH,BRS NI PL

. (END ATTACHING PARTS)

.ACTR ASSY,CAM S:VERT VOLTS/DIV

. . C0VER, CAI'I SI,l: 12 ELEMENTS

.. (ATTACHTNG PARTS)

. . SCREb,,MACHINE: 2-56 X 0. 188, PNH,STL

. . I,ASHER, LOCK: #2 I NTL, 0. 013 THK, STL

239-006-406M3

384-1059-00
384-1061-00
384-0496-00
376-0051-00
ORDER BY DESCR

376-0049-00
354-0251-00
38/-1125-00
ORDER BY DESCR

386-1402-00
386-5466-00

ORDER BY DESCR

239-006-406043

388-2485-00

131-0604-00
75060-007
133-23-11-034
133-23-11-0s4
75060-012
133-96-12-062
DI LBSP-108

?14-0579-00

361-0383-00

361-0385-00
376-0029-00
ORDER BY DESCR

ORDER BY DESCR
p37L-141-62

?n-c/1800-00
105-0308-00
200-1193-00

ORDER BY DESCR

L?02-00-00-0541c
12157-50

5103-25-S-ZD-R
401-0057-00
214-1127-00
214-t139-00
?t4-t139-02
?14-1139-03
401-0c56-00
105-0305-00
12161-50

ORDER BY DESCR

51 -040445-01

105-0307-00
200-1010-00

ORDER BY DESCR

1202-00-00-0541c

2

?

2

-76
-77
-78
-79

.R0LLER,DETENT:0. 125 DIA X 0. 125,SST

.SPRING,FLAT:0.885 X 0.156 CU BE GLD CLR

. SPRING, F[-AT : 0. 885 X 0 . 156 CU BE GRN CLR

.SPRING,FLAT:0.885 X 0.156 CU BE RED CLR

.BEARING,CAM SW:REAR,O.83 DIA CAM

1

1

1

AR

AR

AR

1

1

4

-80
-8i
-82

-83

-84
-85

3
3

1

1

2

?

4-12

805287 4
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Otv 12345 ]larc & Descriotisr

Repl aceabl e ibchani cal Parts 7cTlil

Cd ltfr. Part ib.

Fig. &

Ir*x itfr
No

Tdctruri x
Part ib.

Serial/Assedly ilo.
Effecti vre lbcont

ROLLER,DETENT:0. 125 DIA X 0.125,SST
SPRING,FLAT:0.885 X 0.156 CU BE GLD CLR

SPRING,FLAT:0.885 X 0.156 CU BE GRN CLR

SPRING, FLAT:0.885 X 0.156 CU BE RED CLR

BEARI NG, CAM SW: RtAR, 0.83 DIA CAM

2

I
i
1

AR

AR

AR

1

1

4

-

4

-87
-88
-89

-90
-91
-92

-93

-94

1-86 210-0405-00

354-0219-00
401 -0057-00
2t4-r127 -00
?14-t139-00
?14-1139-02
214-1139-03
401-0056-00
105-0306-00
210-0406-00

21 1 -01 i6-00
2fi-0?92-00

NUT, PLAIN, HEX:2-56 X 0.188,BRS CD PL

(rHo ATTACHING PARTS)

RING,RETAINING: EXT,CRESCENI ,U/0 0.25 DIA
BEARI NG , CM SIrt: FRONT U/A .ffi DIA BSHG

. . ACTIATOR, CAJ'{ Sl.l : VERTICAL

..NUT,PLAIN,HEX:4-40 X 0.188,BRS CD PL

.. (ATTACHTNG PARTS)

. SCR, ASSEM h,SHR: 4-40 X 0.312 , PNH, BRS , NP , POZ

.SCR,ASSEM [./SHR:4-40 X 0.29, PNH,BRS NI PL

.(EN0 ATTACHTNG PARTS)

(ATTACHING PARTS FOR CKT BD)

SCREW,TPG,TF:6-20 X 0.312,TYPE B,PNH,STL
(ENO ATTACHING PARTS)

FR SECT, PLUG- IN: B0TT0I'4

FR SECT, PLUG-IN:TOP

CABLE, SP, ELEC :3,?6 AhIG, STRD, PVC JKT, RBN

CABLE,SP, ELEC : 5, 26 AI/G,STRD, PVC JKT,RBN

SPACER, SLEEVE: 0. 1 L X 0. 18 iD,AL
CONTACT, ELEC : GROUNDI NG, CU BE

77900 ORDER BY DESCR

78189 5i-040445-01

83385 ORDER BY DESCR

73743 12157-50

79136
80009
80009
80009
80009
80009
80009
80009
737 43

5103-25-S-ZD-R
401-0057-00
?14-LL?7 -00
?14- 1 139-00
214-1139-02
214-1139-03
401-0056-00
105-0306-00
12161-50

4

4- 8010100
8052875

BA5Z87 4

8052144

1

1

AR

AR

1

1

Er,

-95
-96
-97
-98
-99
-100

213-0146-00

426-0499- 14

426-0505-14
175-0826-00
175-0828-00
361-0326-00 8010100
?t4-1061-00

80009
80009
80009
08261

80009
80009

426-U99-14
426-0505-i4
175-0826-00
111-2699-955
361 -0326-00
2r4- 1061 -00

- -\
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Fig. &
!ndex
No.

Tektronix
Part No.

Serial/Model No.
Eff Disc 12 3 4 5

o
t
v

I

2-1 013-0128-00
070- 1247 -OO

1

1

TEST ADAPTE R, transistor
MANUAL, instruction (not shown)

( REV. B FEB 1976 7CT1N CURVE TRACER
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latestelectronicdevelopments
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 lollowing 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. lf no such change pages appear following this page, your
manual is correct as printed.

I(

o
I
z
o
m

z
'n
ov
3
{
oz

Scan by vintageTEK - Your donations help support the museum - vintagetek.org



-
\,,

-
\-,\.,

- - - - - -.
---= -rr

- - -r

EE'

Scan by vintageTEK - Your donations help support the museum - vintagetek.org



I

l(
I

I

I

I

I

t

I

l(
I

I

t

I

I

I

I

l(
I

ffironlx MANUAL CHANGE INFORMATION
COUMTTED TO EXCETLE}'CE Date: 5/6/88 Change Reference: 911010588 Rev 2

Manual Part No.:

Product Group:

see uct

Product: AII 7m0 Servlce manuals 42

DESCRIPTION

Effective for all serial numbers. Revised 9126188

Revised 10/13/88

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

The part number has changed lor a transistor which may be used in your 7000-Series product. Part
number 151-0220-00 has changed to 151-0220-07. Use the new 151-0220-07 part number when
ordering a replacement lortransistors listed as 151-0220-00 in your Replaceable Electrical Parts List.

Most berg sockets, part number 136-0252-07, have been rernoved lrom this 7000-Series instrument
to lacilitate assembly and irnprove reliability.

Page 1 of 1
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ffironix MANUAL CHANGE INFORMATION
COMMTTEO TO A(CELLENCE Date: 1-FEB'90 Change Reference: M660s9

Manual Part No.:

Product Group:

070-1 247-00

Product: 7CT1N Instructlon Manual 42

DESCRIPTION

Effective Serial Number 8054706

REPLACEABLE PARTS LIST CHANGES

CHANGE TO:
Figure No. Part No. Description

1-71
1-76
1-77
1-80
1-81
1-82
1-86
1-87
1-90
1-91

263-1056-00
354-0390-00
401-0635-00
401-0632-00
105-0305-01
263-1057-00
354-0390-00
401-0635-00
401-0632-00
105-0306-01

SW Cam Act Assy:Base Gate Drive
Shaft,Cam SW:Wdriver
Bearing,Cam SW:Front
Bearing,Cam SW:Rear
Actuator,CamSW:Base Gate Driver
SW Cam Act Assy:Vertical Volts/Div
Ring,Retaining:Basic Ext,u/o 0.375
Bearing,Cam SW:Rear
Bearing,Cam SW:Front
Actuator,Cam SW:Vertical Vots/SW

Page 1 of 1
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