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SECTION 1
OPERATING INSTRUCTIONS

Th is section of the manual gives α general descri ption of
the 7CT1 N , installation instructions, α functional descrip -
tion of the front-panel controls and connectors, α basic
operation procedure, application notes and the instrument
characteristics.

GENERAL DESCR IPTION
Also, after th e 7CT1 N has been installed, set the

Th e 7CT1 N is α curve tracer plug-in unit for the

	

PLUG-IN COMPARTMENT pushbutton accord ing to the
7000-Series Oscilloscope System (see F ig . 1-1) . It is to be

	

location of the 7CT1 N in the mainframe. The pushbutton
used to make quick checks of the operation of small-signal

	

must be out if the p lug-in is in α horizontal compartment,
semiconductor devices, particularly transistors and FET's.

	

and in the plug-in is in α vertical compartment. See the
It features α variable collector or drain voltage supply with	beginningof the Familiarization Procedure for other initial
α maximum peak voltage of at least 240 volts and α base or

	

control settings for th e 7CT1 N and oscilloscope system .
gate step generator wh ich produces calibrated cu rrent of
voltage steps. The ranges of step amplitudes available are
from 1μA/step to 1 mA/step for current steps, and from
λ mV/step to 1 V/step for voltage steps. The maximum

	

Table 1-1
power wh ic h can be supp lied to α device is limited to about
0.5

	

watt.

	

In

	

addition,

	

the

	

unit has α vertical d isplay

	

7000-Series P lug-Ins Which Can Be
amplifier for measuring collector or drain currents from

	

Used with the 7CT1 N
about 5 ηΑ to 160 mA and α horizontal d isplay amp lifier

	

--

	

- - --- ---------------------- Ι------ --
for measuring

	

collector-emitter or drain-source voltages

	

Amp lifiers

	

Time Bases
ranging from about 0.2 V to 200 V .

	

~τ-

	

7Α11

	

-_

	

ΥΓ7 Β 50Τ
7Α12

	

71352
7A13-/

	

71353N
7Α15

	

71370
7Α16
7Α18
7Α22

INSTALLATIO N

The 7CT1 N is calibrated and ready for use upon arrival .
It can be operated in either α vertical or horizontal plug-in
compartment in any of th e 7000-Series Oscilloscope main-
frames . It is suggested that the plug-in be installed in α
center compartment.

α vertical compartment. The pl ug-in to which the cable is
connected sh ould have an external input with α deflection
factor of 100 mV/division . At the time of printing of th is
man ual, all the 7000-Series amplifier plug-ins and all the
time-base plug-ins except the delaying time bases meet th is
qualification (see Table 1-1) . The deflection factor of the
external input to some of the time bases must be set using α
va riab le control .

CONTROLSAND CONNECTORS

7CT1N

To

	

install, align

	

the upper and	lower tracks of the

	

This is α descri ption' of th e function a nd operation of the
7CT1 N with the guides of the desired plug-in compartment

	

front-panel controls and connectors . More information is
in the mainframe and slide it in until its front panel is flush	givenunder Basic O peration .
with the mainframe front panel . To remove, pull the release
latch (labeled 7CT1 N ) to d isengage th e 7CT1 N from the
mainframe and pull the instrument out.

	

PLUG-IN COM-

	

Determines the output of the ΕΧΤ
PARTMENT Push -

	

HORIZ OR VERT OUT cable, ac
button

	

cord ing to the location of the
7CT1 N in th e mainframe .

To operate th e 7CT1 N , its horizontal or vertical output
must be co nnected to another p lug-in in th e oscilloscope
system, through the ΕΧΤ HORIZ OR VERT OUT cable . If

	

POSITION

	

Positions th e d isplay vertically or
the 7CΤ1Ν is in α vertical com partment, connect the cab le

	

horizontally depending on the set-
,

	

to α plug-in in α horizontal compartment; if the 7CΤ 1 Ν is in

	

ting of the PLUG-IN COMPART-
α horizontal compartment, connect th e cable to α p lug-in in

	

ΜΕΝΤ pushb utton .
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COLLECTOR/D R AI N V aries the collector-d rain supp ly

	

STEP	Continuously variable co ntrol
VOLTS

	

output voltage with in the range set

	

wh ich determines the number of
by the .5 V - 2 V and X10 push-

	

steps in the base-gate step generator
buttons .

	

output . The number of steps ranges
from 0 to at least 10 steps .

.5 V - 2 V and X10

	

Selects

	

the

	

horizontal d eflectio n
P ushbu ttons

	

factor

	

and

	

the

	

range

	

of

	

the

	

STEP OFFS ET	Wh en

	

pulled	out,

	

the

	

control
collector-drain supply output .

	

provid es continuo u sly variable off-
Tab le 1-2 shows the d eflection

	

set of the base-gate step generator
facto r s and voltage ranges for the

	

output from at least 5 steps of
various states of the pushbuttons .

	

o pp osing offset (control fully
counterclockwise) to at least 5
steps of aid ing offset (control fully

TABLE 1-2

	

clockwise) . When the control ία
pushed in, zero offset is obtained .

Collector-Drain Supply Output Ranges
and

Horizontal Deflection Factors

	

ΝΡΝ , Ν CH - ΡΝΡ ,
Ρ CH Pushbutton

Out

	

Out

	

0_V_to 7 .5 V

	

0.5 V/Div
Out

	

_

	

In

	

0 V to 30 V

	

__2 V/Div
In

	

Out _

	

_0
Vt
_V_to7_5 V_5_V/Div

In ρ η In Ρ Oo
_
300 V 20 V/Div~

VERTICAL	Selects th e vertical deflection
factor . The range of the switch is
from 10μA/division to 20 mA/
d ivision in α 1-2-5 sequence, with
the - 1000 pushbutton in ; and
from 10 ηΑ/division to 20μA/
d ivision in α 1-2-5 seq uence with
the pushbutton out .

1000

	

When out, t h e sensitivity of the
vertical display amplifier is
increased 1000 times for mak ing
lea k age current measurements.
Also, when out, t h e collector-drain
su pp ly is changed from α sweep ing
output to α DC (non-looping) out-
put .

XSTR -FET

	

Selects whether the base-gate step
Push button

	

generator output is current steps or
STEP AMPL

	

Selects the step amp litude of the

	

voltage steps . When the pushbutto n
base-gate step generator outpu t .

	

is out, the base-gate step generator
When the XST R -FET pushbutton is

	

output is current steps in th e same
out, t h e step amplitud e range is

	

d irection as the collector-drain
from 1μA/step to 1 mA/step in α

	

supp ly output ; when the push-
1-2-5 sequence ; when the push -

	

button is i n , t he output is voltage
button is in, t he step am plitude

	

steps in the opposite d irection to
range is f rom 1m V/step to 1 V/step

	

the collector-drain supply output .
in α 1-2-5 sequence .

	

This pushbutton also selects wh ich

Collector-
Drain Horizontal

Χ 10

	

.5 V - 2 V

	

Supply

	

Deflection
Push button Pushbutton Range Factor

Selects th e polarity of the collector-
drain supp ly output and th e base-
gate step generator output . When
t h e p ush button is ou t, the
collector-d rain supp ly ou tput is
positive and the base-gate step
generator steps are either positive-
going for current step s or negative-
going for voltage steps . When the
pushbutton is in, the collector-drain
sup ply output is negative and the
base-gate step generator steps are
negative-going for cu rrent steps and
positive-going for voltage steps . The
XSTR -FET pushbutton determines
wheth er the base-gate step genera-
tor output is cu rrent or voltage
steps . The ΝΡΝ , Ν CH -ΡΝΡ , Ρ CH
pushbutton also determines the
position of the d isplay . When the
pushb utton is ou t, th e zero position
of th e disp lay is located in the
lower left corner of the d isp lay unit
C RT ; when in , th e zero positio n is
in the upper righ t corner of the
C R T . The positioning accuracy is
with in 0.3 division and may be used
to the check calibration accuracy of
t h e system .

ι

ι



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

Device Testing Jacks

_T_'_

_.______

_Β or D~Cor G

	

XSTR-FET

ι

TABLE 1-3

StepGenerator

	

Collector-Drain

	

Out

	

'
Supply

Collector-Drain

. :_Supp ly:

device testing jacks the collector-

	

1 . Install the 7CT1 N in the mainframe as described in
drain supply output and the base-

	

the beginning of th is section . Turn on the oscilloscope
gate step generator output are

	

system and set the mainframe, and time base or amplifier
connected . to (see Tab le 1-3) .

	

controls as follows:

Step Generator

	

Ι η

Mainframe

Amplifier

Polarity

	

+Up
Coup ling

	

DC
V olts/Div

	

.1

Time Base.

Familiarization Procedure

Operating Instructions -7CT1N

Horizontal and	Set for location of 7CT1 N
Vertical Mode

	

and for location of p lug-
in 7CT1 N is co n nected to .

WARN I NG L ight

	

L ig ht flash es when

	

α dangerous

	

Display Mode
voltage

	

is

	

present

	

at

	

the device

	

(7 Β50 or 71370)

	

Amplifier
testing jacks.

	

Time/Div or DI'γ
Time (7B52 or 71353N)

	

Ampl
Τr ίgυe ι- Source

	

E xt
Device Testing

	

Three b ind ing posts on th e front of

	

Triggering Coup ling

	

DC
Jack s

	

the unit permit connection of
devices to be tested to th e curve
tracer

	

unit.

	

The

	

collector-drain

	

DIODE CHECK
supply

	

output

	

and

	

the base-gate

	

2 . Set the 7CT1 N controls as follows:
step generator ou tpu t are con -
nected either to th e Β or D (base or

	

POSITION

	

Centered
d rain) or C or G (collector or gate)

CO LLECTOR/D RAI Nbind ing post, depend ing on the
state of the XSTR -FET pushb utton

	

VOLTS

	

Fully counterclockwise
Χ10

	

P ushbutton out
(see Table 1-3) . The Ε or S (emitter .5 V - 2 V
or source) bind ing post is always

	

Pushbutton out
VERTICAL	1 mA/Div

connected to ground . 1000

	

P ushbutton in
STEP AMPL

	

No effect for diode check
STEP	No effect for diode check

ΕΧΤ HORIZ OR	Connectsthe horizontal or vertical

	

STEP O FFSET

	

No effect for diode check
VERT OUT Cab le

	

signal (depend ing on the setting of ΝΡΝ
t he

	

PLUG-IN

	

COMPARTMENT

	

, Ν CH - ΡΝΡ ,
Ρ CH

	

Phb tt

	

ton ouus u
pushbutton) to another plug-in in

	

ΧςΤR - FET

	

Pushbutton out
the oscilloscope for d isplay on the
CRT.

3. Position the spot to th e lower left corner of the CRT
graticule using the 7CT1 N POSITION control and the

BASIC OPERATIO N

	

position control of the plug-in wh ich the ΕΧΤ H ORIZ OR
VERT OUT cable is connected to .

Th is proced u re will familiarize the user with the opera-

	

CA U TION
tion of the 7CT1 N, and show how to obtain the basic

	

^^^^J.,-....,..'

ch aracteristic curves for α d iod e, bipolar transistor and field

	

Occasionally, α single spot may be displayed on the
effect transistor (FET) . Applications are given at th e end of

	

CRT.

	

In such cases, avoid h igh spot intensity to
this section . Th is p roced ure may

	

also

	

be

	

used as an

	

prevent burning the CR Tphosphor. This precaution
operational check . For α performance check of the

	

is especίally important when using α storage
instrument, see Section 3.

	

oscilloscope .



Operating Instructions-7CT1 N

P ress th e ΝΡΝ , Ν CH-ΡΝΡ , Ρ CH pushbutton . Check
th at the spot moves from the lower left corner of the C RT
graticule to the upper right corner . If the mainframe disp lay
am plifiers are properly ad j usted , the position of the spot
should be with in 0.3 division of the upper righ t corner of
the CRT graticule . If the spot position is not correct, adj ust
the V olts/Div Variab le (am plifier) or Variable (time base)
until the spot deflection is correct between the two settings
of the ΝΡΝ , Ν CH-ΡΝΡ , Ρ CH pushbutton . Release the
ΝΡΝ , Ν CH-ΡΝΡ , Ρ CH pushb utton .

4 . Connect α silicon d iode between the C or G (anode)
and Ε or S (cathod e) binding posts of the 7CT1 N . The
transistor-FET adapter supplied with the 7CT1 N may be
used for th is purpose .

5 . Turn the COLLECTO R/D RAI N VO LTS control
clockwise and obtain α display of the forward current
versus voltage characteristic of the d iode (see F ig . 1-2Α ) .

6 . P ress the ΝΡΝ , Ν CH-ΡΝΡ , Ρ CH pushb utton . The
polarity of the collector-d rain supply output voltage is now
negative, providing α d isplay of th e reverse current versus
voltage characteristic of the d iode .

7 . Turn the CO LLECTOR /DR AIN VOLTS control fully
countercloc kwise and set th e .5 V - 2 V and Χ 10 pu sh-
buttons for α new collector-d rain supply range and hori-
zontal deflection factor (see Table 1-2) .

~! ! ! J .l J J ! !

~ CAUTION

Always turn the CO LLECTOR/DRAIN VOL TS
control countercloc kwise before changing the
collector-drain supply range, to avoid damage to the
device under test.

Set the VERTICAL switch to 10 μΑ/Div and tur n the
CO LLECTOR/DR AI N VO LTS control clockwise until the
reverse voltage breakdown of th e d iode is obtained . If the
d evice does not break down with in the disp lay window of
th e C RT, select α h igh er collector-drain supply range .

TRANSISTO R CHEC K

8 . Set the 7CT1N controls as follows :

POSITION	Centered
COLLECTO R/D RAI N
V OLTS

	

Fu lly countercloc kwise
Χ 10

	

Pushb utton out
.5 V - 2 V

	

Pushbutton in
VERTICAL	1 mA/DIV
1000

	

Pushbutton in
STEP AMPL

	

1μA/STEP

STEP

	

Fu lly clockwise
STEP OFFSET

	

Pull-switch in
ΝΡΝ , Ν C H - ΡΝΡ

Ρ CH

	

Pushbutton out
XSTR -FET

	

Pushbutton out

9 . Position the spot to the lower left co rne r of the C RT

10 . Connect the transistor-FET ad apter, which is
supplied with the 7CT1N , to the device testing jacks . Install
an ΝΡΝ transistor (with the following suggested character-
istics : β of 50 to 100, ΒVςΕο at least 30 V, Ις ~, αΧ at least
20 mA) in one of the test sockets .

11 . Turn the COLLECTO R /D RAI N VO LTS control
clockwise until α trace of about 5 d ivisions (VςΕ = 10 V) is
obtained . Turn the STEP AMPL switch clockwise until α
family of curves similar to that shown in F ig . 1-213 is
obtained . This set of curves is α display of the Ι ς VS- VςΕ
for α transistor operated in α common-emitter configura-
tion . With th e XSTR - FET pushb utton out, the step
generator output is current steps . The setting of the ST EP
AMPL switch indicates the increment of current add ed to
each step (or th e step am plitude) .

12 . Turn the VERTICA L switch th roughout its range
and note the ch ange in vertical deflection factor .

13 . Turn th e STEP co ntrol fully countercloc kwise . Note
that the number of steps decreases to zero . With the ST EP
control fully counterclockwise, the base current of the
transistor is essentially zero . ( For α true open base
condition, d isconnect the base lead from the test socket .)

N ote that wh en th e collector-drain voltage is above
about 50 V, th e WA RN ING light flashes .

1'4 . Release the - 1000 pushbutton and note that the
Γ-- collector-drain supply output becomes α DC voltage (α

Ι WA RN I NG, spot) rat h er than α sweeping voltage ( α trace) . Turn the
VERTICAL switch clockwise to obtain α measurable

Α flashing warning light indicates that α potentially

	

d is play of leakage curre nt (i n th is case ΙςΕO ) . The vertical
hazardous voltage is present on the device testing

	

deflection factor with the _ 1000 pushbutton out is the

te rminals.

	

setting of the VERTICA L switch divided by 1000 . B efore

ι

ι



Α transistor-FET device testing ada pter (Tektronix Part
No . 013-0128-00) for TO-5 and TO-18 type cases is

F I EL D EFFE CT TRANSISTO R C HECK

	

supplied	as α standard accessory with the 7CT1 N . Α
num ber of oth er adapters, wh ich may be used with the

15 . Set the 7CT1 N controls as follows :

	

7CT1 N , are available from Tektronix . Table 1-4 lists the
adapters available at the time of printing of th is manual and

POSITION	Centered

	

their uses .
COLLECTO R/D RAI N
VOLTS

	

Fu lly counterclockwise
Χ 10

	

P ushbutton out
.5 V - 2 V

	

Pu sh button in
VERTICAL	1 mA/DI V	TA BLE 1-4

1000

	

Pushbutton in
STEP AMPL

	

1 mV/STEP	Test F ixture Adapters Wh ich

STEP

	

Fully clockwise

	

May Be Used With the 7CT1 N

STEP OFFSET

	

Pull-Switch in
ΝΡΝ , Ν CH - ΡΝΡ ,

	

Tektronix Part

_

	

Ρ CH

	

P ushbutton out

	

N umber

	

Case Type

XST R-FET

	

P ushbutton in

	

013-0072-00

	

Diodes with axial leads

ι
ι

ι

measuring leakage current, remove the transistor from the

	

protects the device by causing the voltage steps to be

test socket and vertically position the spot to the bottom

	

compressed as gate current increases . Push in the STEP
horizontal graticule

	

line

	

(top	linefor ΡΝΡ transistor) .

	

OFFS ET control to obtain the zero offset condition .
Repositioning of the spot compensates for leakage cu rrent
in the transistor-FET ad apter and 7CT1 N . (As is mentioned
in part 13, the best meas u rement of ICE ο is obtained when

	

Device Adapters
the base lead is d isconnected from the test socket) .

16 . Position the spot to the lower left corner of the
C RT graticule .

013-0069-00

013-0070-01

0

	

17. I nstall an Ν channel F ET i n one of the test sockets .
The lead configuration of most FET's should match the

	

013-0110-00
sockets on the transistor-FET adapter . Information on the
side of the ad apter ind icates which terminals of th e socket

	

013-0112-00
the leads of the FET should be connected to .

	

-

	

-

013-0163-00

ΤΟ -36

Operating Instructions-7CT1 N

Devices with long leads

TO-3 and TO-66

Transistors with stud leads-	----

Diodes with stud leads ; DO-4/DO-5

18 . Turn the CO LLECTOR /D R AIN VO LTS control
and the STEP AMPL switch clockwise until α family of
cu rves similar to those shown in Fig . 1-2C is obtained . (The

	

APPLICATIONS
VERTICA L switch may have to be reset to ob tain th is
display .) Th is set of curves is α d isp lay of IC VS- Vp s for an

	

The following section d escribes how to use the 7CT1 N
FET operated i n the depletion region. With th e XSTR-FET

	

to make some common

	

checks and	measurements of

pushb utton in, th e step generator output is voltage steps .

	

diod es, transistors and FET's . These check s may range from

The setting of the STEP AMPL switch indicates the

	

checking if α device is operating or not (go, no-go) to
increment of voltage added to each step (or the step

	

check ing manufacturer-specified parameters . Before read ing
am plitude) . Tu rn the .STEPS control fully counterclock-

	

this section, it is suggested that α user go through the
wise . The step generato r output is now zero volts and the

	

preceding Familiarization Proced ure to acq uaint h imself

curve displayed on the C RT is the zero gate-voltage curve .

	

with the 7CΤ 1 Ν .

19 . Turn the STEP control clockwise and pull th e STEP
OFFSET control out . Turn the STEP OFFSET control

	

Diodes
fully clockwise and note that th e curves are offset further
i nto the depletion region of the device toward pinch-off .

	

General . Most signal, Zener and tunnel d iodes can be
Turn the control fully counterclockwise and note that the

	

tested with the 7CT1N . The maximum 1 F which can be
family of curves is offset into the enh ancement region of

	

measured is about 160 mA and the maximum VR is about
the device . When an FET is operated in its enhancement

	

200 V . Care should be taken when testing d iod es wh ich are
region, the 1 kΩ output imped ance of the step generator

	

sensitive to current, especially tu nnel d iodes .

REV. Β , APR . 1977
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'qvmw~mwm
Ι

Controls Settings. Set the 7CT1 N controls initially as
follows:

a
POSITION	Centered
COLLECTOR/D RAI N
VOLTS

	

Fu lly counterclockwise
X110

	

Pushbuttoh out
.5 V - 2 V

	

Pushbutton out
VERTICAL

	

As desired
1000

	

Pushbutton in
STEP AMPL

	

No effect for Diod e C heck
ST EP	No effect for Diode Check
STEP OFFSET

	

No effect for Diod e Check
ΝΡΝ , Ν CH - ΡΝΡ ,

Ρ CH

	

Pushbutton out
XSTR - FET

	

Pushbutton out

Installation . Connect th e diode to the device testing
jacks as shown in F ig . 1-3 . The device may be connected
either d irectly to the jack s or through the tra n sistor-FE T
adapter included with the 7CTI N . Special d iode adapters
are also available from Tektronix (see Tab le 1-4) .

Checks and Measurements. Use the following instruc-
tions to make checks and measurements of α d iode once the
controls have been set and the d iode has been installed as
described previously.

Go, No-Go

1 F and VF

Turn th e CO LLECTOR/DRAI N 01

VOLTS control clockwise to obtain
α d isp lay of the forward conduction
characteristic of the diode. F ig . 1-3
sh ows typical displays for a rectifier
type d iode and α tu nnel d iod e .

Turn the CO LLECTOR/DRAI N
VOLTS control clockwise to obtain
α display of the forward conduction
ch aracteristic of th e diod e . Measure
the turn-on voltage on the hori-
zontal axis of the CRT graticu le
and measure the forward current on
the vertical axis . Measure the peak
and valley currents and voltages of
α tunnel diode in the same manner .

P ress the ΝΡΝ , Ν CH - ΡΝΡ, Ρ CH
p u s hbu tton . Τυ r η t h e
CO LLECTOR/D R AI N VOLTS con-
trol clockwise until Zener or ava-
lanche brea kdown voltage is
obtained . If breakdown is not

'

	

obtained , select α h igher collector-
Fig . 1-2. Characteristic curves : (Α) Diode; (Β) Bipolar transistor ;

	

drain

	

supply

	

output

	

voltage .
(C) Field effect t ransistor.

	

Measure VR or VZ on the h ori-

1 R (leakage) and
VR or VZ

Ο

ι

ι



ι
ι
ι
ι

ι
ι
ι

ιι
ι
ι
ι
ι

Collector-
Drain
Supply

Bipolar Transistors

RS

Vertical
Display
\Amp ?

General . All bipolar transistors can be tested with the
'

	

7CT1 N . The maximum Ι ο which can be measured is
160 mA .

Operating Instructio ns-7CTl N

+++++++++ Ι +-+++-++++}++++ } ι + ++-

_- .

Fo rwa rd Characte ristic
ι

	

ι

	

_ι --i -

Signal Diod e

Ι

	

Ι

	

Ι
Forward C haracteristic

Tunnel Diode

Reverse Characteristic

Fig . 1-3. Simp lified diagram showing the connection of α diode to the 7CT JN a
n
d some typ ical displays .

zontal axis . Release the - 1000

	

Χ 10

	

Pushbutton out
pushbutton

	

to

	

measure

	

leakage

	

.5 V - 2 V

	

Pushbutton in
current. W ith

	

the -

	

1000 push-

	

VERTICAL	As desired
button out, d ivide the VERTICAL	_ 1000

	

Pushbutton in
switch setting by 1000 to obtain

	

STEP AMPL

	

1 μΑ/DIV
th e

	

vertical

	

deflection

	

factor .

	

STEP

	

Fully clockwise
Before measuring leakage current,

	

STEP OFFSET

	

Pull-Switch in
momentarily disconnect the diode

	

ΝΡΝ , Ν CH - ΡΝΡ ,
from the test socket and vertically

	

Ρ CH

	

Pushbutton out
position th e spot to the zero

	

(ΝΡΝ Devices)
current line (normally the top h ori-

	

Pushbutton in (ΡΝΡ Devices)
zontal graticule line) .

	

XSTR-FET

	

Pushbutton out

Installation . Connect the transistor to the device testing
j ack s through th e transistor-FET adapter wh ich is included
with the 7CT1 N . Th is ad apte r accepts TO-5 and TO-18
type cases. For d evices wh ich do not match th is ad ap ter,
connect the lead s to the jacks as shown in Fig . 1-4.

Controls Settings . Set the 7CT1 N controls initially as
follows :

	

Checks and Measurements. Use the following instruc-
POSITION	Centered

	

tions to make checks and measurements of α transistor once

COLLECTOR /D R AI N

	

the controls have been set and th e d iode has been installed
VOLTS

	

Fully counterclockwise

	

as described previously.
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Collector- Base-Gate Β-D
Drain Step
Supply Generator

RS

Vertical
Display
Amp /

C-G

E -S

Collector

E mitter

Horiz -_'~
Display
Amp_,,

(small-signal)

	

The small-signal short-circu it for-
ward current transfer ratio (emitter
grounded ), β or hfe, is Δ 1 C /Δ Ι Β .
to measure β , obtain α d isplay of
IC VS- VC E as described for the go,
no-go check. Set, the STEP AMPL
switch and VERTICA L switch for
the Ι c at wh ich β is specified . IC is
measured on the vertical axis . The
VERTICA L switch sets the deflec-
tion factor . When the desired dis-
play is obtained , calculate α value
for 0/division by d ivid ing the
VERTICA L switch setting by the
setting of th e ST EP AMPL switch.
Next, measure the vertical distance
between two curves in the vicinity
of the 1 c at wh ich β is specified .
Offset may be used to position the
curves for more convenient

0

~ι ιιιιιιιιιι~~ιιι/

	

/ιι~~ιι~ιιιes~
~ /,..~..........~~....~rλr~ir~ιιιΕ~ι,r~

Ισm~mmm~mmmrιιιιιιmmσι~
Common-Emitter Family

F ig . 1-4 .

	

Simplified diagram showing the connectio n of α bipola r transistor to the 7CT1 N and α typical display .

Obtain α d isp lay of 1 c vs . VcE as
described for the go, no-go check .
Release the .5 V - 2 V pushbutton
and ad just the COLLECTOR /
DRAIN VOLTS con trol for α d is-
play of th e saturation region of the
curves . The saturation region is
usually defined as th e non-linear or
"knee" region of α curve.

VBE (Sat .)

	

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

Ι cεο and BV CEO

	

Disconnect the base lead from the
test soc k et . Turn t h e
CO LLECTOR/D RAI N VOLTS
control cloc kwise until the transis-
tor breaks down . If breakd own
does not occur, select α h igher
collector-drain su pp ly range .
Collector-emitter breakdown volt-

ι
ι

ι

ι
ι

ιι
Go, No-Go

	

Turn

	

the

	

COLLECTOR/D RAI N	measurement .

	

Multiply

	

this

	

d is-
VOLTS control clockwise to obtain

	

tance by th e 0/division previously
α horizontal trace of about 5 divi-

	

calculated to determine0.
sions. Turn the ST EP AMPL switch
clockwise until α disp lay similar to

	

VcE (Sat .)
that shown in F ig . 1-4 is obtained .

ι



voltage (with α specified resistance

Emitter-base leakage current and
emitter-base breakdown voltage
(collector open) are measured the
same as [CEO and ΒVC ε O , except
that the emitter lead is connected

Operating Instructions-7CTl N

age with the base open is measured	to the C or G termin al, the base
on the horizontal axis . Collector-

	

lead is connected to the Ε or S
emitter leakage current with the

	

terminal, and the collector lead is
base o pen is measured on the ver-

	

left open (or connected to the Β or
tical axis . To make th is meas u re-

	

D terminal),
ment, release the - 1000 push -
b υ t t ο η

	

α η d

	

α d j υ s t

	

t h e

	

Field Effect Transistors

	

.
CO LLECTOR/D R AIN VOLTS con-
trol for th e V C ε at which the

	

General . All Fiel d Effect Transistors includ ing j unction
leakage current is specified . Before

	

FET's and MOS-FET's can be tested with the 7CΤ 1 Ν .
measu ring Ι C εο momentarily d is-
connect the transistor from the test

	

Control Settings. Set the 7CΤ 1 Ν controls initially as
socket and position the spot to the

	

follows :
zero current line (the bottom hori-
zontal graticule line for ΝΡΝ tran -

	

POSITION	Centered
sistors, and the top horizontal

	

CO LLECTO R/DR AIN
graticule line for ΡΝΡ transistors) .

	

VOLTS

	

F ully cou nterclockwise
X10

	

Pushbutton out
Collector-emitter

	

leakage

	

cur rent

	

.5 V -2 V

	

Pushbutton in
and

	

collector-emitter breakdow n

	

VERTICAL	As desired
voltage (base shorted to emitter)

	

- 1000

	

Pu shbutton in
are measured the same as Ιcεο and	ST EP AMPL

	

1 m V/STEP
ΒVςεο , except that the base lead	ST EP

	

Fully clockwise
of the device is shorted to the

	

STEP OFFSET

	

Pull-Switch in
emitter lead .

	

ΝΡΝ , Ν CH - ΡΝΡ ,
P CH

	

Pushbutton out (Ν channel)
Collector-emitter

	

leakage

	

current

	

Pushbutton in ( Ρ channel)
and

	

collector-emitter breakdown

	

ΧSTR - FET

	

Pushbutton in

between the base terminal and the

	

Installation . Connect the FET to the device testing jacks
emitter terminal) are measured the

	

through the transistor-FET adapter wh ich is included with
same as ICES and BV C εs, excep t

	

the 7CT1 N . This adapter is wired to accept d evices with
that α specified resista nce is con-

	

gate-d rain-source configu rations . If the adapter can not be
nected between the base lead and	conven iently used, connect the leads d irectly to the device
the emitter lead .

	

testing jacks as shown in F ig . 1-5 .

The small-signal short-circu it for-

	

Checks and Measurements . U se the following instruc-
ward current transfer ratio (base

	

tions to make checks and measurements of an FET once
groun d ed ),

	

h fb ,

	

cannot

	

be

	

the controls have been set and the FET has been installed as
measured

	

conveniently

	

with

	

the

	

previously described .
7CT1 N . It can, however, be calcu-
lated from β with the following

	

Go, No-Go

	

Turn

	

th e

	

CO LLECTO R/DRAI Nequation : a = 0/(l
+ β ) .

VOLTS control clockwise to obtain
α horizontal trace of about 5 d ivi

Collector-base leakage current and	sions. Turn the STEP AMPL switch
collector-base breakdown voltage

	

clockwise until α display similar to
(emitter

	

open)

	

is

	

measured

	

the

	

that shown in F ig . 1-5 is obtained .
same as Ι C εο and BVc ε o, except
that the base lead is co nn ected to
the Ε or S terminal, and the emitter

	

g, (small-signal)

	

The small-signal transconductance
(sou rce grounded ) is Δ Ι ρ /Δ VGS-lead is left open (or connected to

	

To measure g�� obtain α d isplay ofthe Β or D terminal) .

	

' ρ vs . Vp s as is described for the
go, no-go check . Set the STEP
AMPL switch and VERTICAL
switch for the ID at wh ich g,,, is
specified . Ι ρ is measured on the
ve r tical axis . The VERTICAL
switch sets the d eflection factor .
Whe n t he desired d isplay is
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Collector-
D rain
Supply

Base-Gate

	

C-G
Step

Gene rator Gate

Rς

Β-D "

ES f

Drain

D
Source

Horiz :1
Display
Amp ,

Common-Source Fan

F ig . 1-5 . Simplifie d diagram showing the connection of an FET to the 7CT1N and α typical display .

obtained,

	

calcu late

	

α

	

value

	

of

	

obtained . V P is then the gate-source

g �,/division by d ivid ing the VERTI-

	

voltage requ ired to reach pinch-off

CA L switch setting by the setting

	

current . M ultiply the number of

of the STEP AMPL switch . N ext

	

steps required to reach pinch-off
measure the vertical 'distance be-

	

current by the setting of the ST EP

tween two curves in the vici nity of

	

AMPL switch to obtain α value for

the ID at wh ich 9 η , is specified .

	

Vp . F or α more accu rate measu re-

Offset may be used to position the

	

ment of Vp , use the STEP OFFSET

curves for convenient measurement .

	

control . Since the STEP OFFSET

M ultip ly this d istance by the g,,/

	

control is not calibrated , some

d ivision

	

previously

	

calculated

	

to

	

reference point must be established

determine gm .

	

on the CRT graticule . F or examp le,
the level of the 10th step cou ld be
marked on the CRT graticule
before the STEP OFFSET control
is pulled out .

l oss

	

Obtain α display of Ι ο vs . Vos as
described for th e go, no-go check .
Turn the ST EPS control fully
counterclockwise . Drain-source cur-
rent with zero VGS is the current

	

ΒVGSS:

	

Install the device in the test socket
level of the single curve measured

	

with the gate lead connected to the
above the knee .

	

Ε or S j ack and the source and
drain leads shorted together and

P inch-Off Voltage

	

Obtain th e d isplay of ID VS- V A S as

	

connected to the Β or D jack . Turn

(VP)

	

described for the go, no-go ch eck .

	

the CO LLECTO R /DR AI N VOLTS
Pinch-off voltage is measured by

	

control clockwise until the gate-

increasing th e gate-source depletion

	

source

	

brea kd own

	

voltage

	

is

voltage,

	

using

	

the

	

STEP

	

AMPL

	

obtained. This measurement should

switch and the ST EPS control, until

	

not

	

be

	

made

	

on

	

insu lated	gate

the specified pinch-off current is

	

devices.
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60 mA in 30 V range .

24 mA in 75 V range.

lie

	

6mA in 300 V range.

Peak Current L imit : W it h in 30%ο

Base-Gate Step Generator

Step Polarity . Ροαί tίνe-going or negat ίve-gοίηg

Number of Steps: F rom 0 to at least 10 .

Step Accuracy :

Absolute : ( E igh th step) with in 5°/ο .

SPECIFICATION

Th is specification lists the electrical performance limits and physical req uirements of the 7CT1 N . Α procedure for check ing
-

	

the electrical performance limits is given i n the Performance Check/Adjust section .

Collector-Drain Supply

	

Display Amplifiers

Polarity : + or- .

	

Vertical :

Voltage R anges: (No Load )

	

Ranges : Normal and Leakage.

0 V to 7 .5 V .

	

Accuracy : W it hi n 5°,6 + 0.2 ηΑ /V.

0 V to 30 V .

	

H orizontal Accu racy : W ithin 5°/ο .

0 V to 75 V .

	

Positioning Accuracy : W it hin 3°/ο using ΝΡΝ , Ν CH -
ΡΝΡ, Ρ CH pushbutton .

0 V to 300 V .

Maximum Voltage Limit : W ithin 20%

Peak Current: (Short Circuit)

	

General

240 mA in 7 .5 V range . Temperature:

Operating : Οο C to +50° C .

Storage : -40° C to +70° C .

Altitude :

V ibration Range : To 0 .015 inch total displacement at
50 H z.

Shock Range:

	

30 g's, 1/2 sine, 11 ms duration .

Incremental : W it h in 3°/ο

	

Transportation : Qualified under National Safe Transit
Committee Test Procedure 1 Α, Category ΙΙ .

Zero Step Level : W it h in 0 .3 step.

Operating : To 15,000 feet .
Storage: To 50,000 feet .

Step Offset :
Standard Accessories :

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

	

1

	

Instruction Manual 070-1247-00

Operating Inst ructions--7CTlN

Opposing : At least 5 steps .

	

1 Transistor, FET Adapter, TO-5 and TO-18 .
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SUPPLEM ENTARY I NFORM ATIO N

Th is section lists additional information about the 7CT1N which may be usefu l in using or maintaining the instrument .

Collector-Drain Su pply

	

L imits-Voltage Mo
de :

Mod es : N ormal sweeping outpu t or DC output (for

leakage current measurements) .

Sweep Waveform : Triangular .

Sweep F req uency : -110 H z .

Peak Power : -0.5 watt . L imited by internal series
resistors . Reduced in higher sensitivity positions of

VERTICAL switch .

Maximum Current : Limited by output impedance

Warning L ight : F lashes when collector-drain supply is

	

of 1 kΩ (aiding or opposing offset) .

set above about 50 volts open circuit to indicate α
dangerous voltage at the device testing terminals .

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

Step Rate : 1 step per cycle of the collector-drain
supply .

1-12

Ranges :

Current M ode : 1μA/step to 1 mA/step in α 1-2-5
sequence .

L imits-Current Mode :

Maximum Current :

M aximum Voltage :

With Aiding Offset : 15 times the STEP AMPL
switch setting or ±13 V, whichever is less .

With Opposing Offset : 5 times ST EP AMPL
switch setting .

Display Amplifiers

Vertical Ranges :

Normal : 10 μΑ/divisions to 20 mA/division in 1-2-5

Base-Gate Step Generator

	

sequence .

Leakage : 10 ηΑ/division to 20μA/division in 1-2-5
sequence .

ι

Horizontal

	

Ranges : .5 V/d ivision,

	

2 V/division ,

	

5V/
d ivision and 20 V/division through plug-in with 100 mV/
division d eflection factor .

Repackaging for Shipment

If the Tektronix instrument is to be shipped to α Tektronix

Voltage M ode : 1 mV/step to 1 V/step in α 1-2-5

	

Service Center for service or repair, attach α tag showing :

sequence .

	

owner (with address) an d the name of an indivi dual at you r
firm that can be contacted , complete instrument serial

number and α description of the service required .

Save and re-use th e package in which your instrument was
sh i pped . If the original pac kaging is unfit for use or not
ava i lable, repackage the instrument as follows :

Wit h Aid ing Offset : 15 times the STEP AMPL
switch setting .

	

Surround the instru ment with polyethylene sheeting to
protect the finish of the instrument . O btain α carton of

Wit h Opposing Offset : 5 times the STEP AMPL

	

corrugated cardboard of the correct carton strength an d

switch setting .

	

having inside dimensions of no less th an six inches more
than the instrument dimensions . Cush ion the instrument

M aximum Voltage :

	

by tightly packing three inches of d unnage or urethane
foam between carton and instrument, on all si d es . Seal

With Aiding Offset : ±13V .

	

carton with sh i p ping tape or industrial stapler .

With Opposing Offset : ±15V .

	

The carton test strength for your instrument is 200 pounds .

ι

ι

ι
ι

ι

ι
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effects of th e stimulus . The stimulus section consists of the
collector-d rain supply (see F ig . 2-1) and the base gate step
generator . The measurement section co nsists of the vertical

	

The base-gate step generator produces current steps for
and horizontal d isplay amplifiers .

	

application to th e base of α bipolar transistor or voltage

ι

SECTION 2
CIRCUIT DESCRIPTION

F ig . 2-1 . Simplified block d iagram of the 7CT1 N .

7CT1N

BLOCK DIAG RAM DESCR IPTION

	

The collector-d rain supp ly prod uces α voltage which is
connected to th e collector of α bi polar transistor, the drain

The 7CT1 N is d ivided into α stimulus section which	of an FE T, or either lead of α d iode . Th is voltage ca n be

provides voltages and currents for app lication to the device

	

eith er α sweep ing voltage or α DC voltage . The sweeping

under test, and α measurement section wh ich measures the

	

voltage has α triangu lar waveshape .
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steps for application to the gate of an FET . The steps occur

	

C52 and C53, or C54 are connected between the two
at α rate of one step per cycle of the collecto r-drain supp ly .

	

outputs of the collector-d rain supply rectifie r when the
1000 pushbutton is released . These capacitors filter the
collector-drain sweep voltage, producing α DC voltage .

The vertical d isplay amp lifier measures current for
d isplay +ke vertical axis of the CRT

	

Α resistor in the- .
return path to the collector-d rain supply is used to sense
current.

Q208 performs two functions; it turns off the collector-
drain supp ly when the 7TC1 N is installed in the oscillo-
scope system, but not in use, and it h elps limit beam
intensity when the collector-drain supply voltage is low .

The horizontal d isp lay amplifier measures voltage for

	

Α 6, connected to the emitter of Q204, is α common . Α16
d isplay on the horizontal axis of the CRT . T he voltage

	

and Β 7 are logic lines wh ich ind icate whether the plug-in is
measured is VCE for α b ipolar transistor, Vp s for an FET

	

in use or not. When the plug-in is not b eing used,

	

A16 and
or an anod e-cathode voltage for α d iode.

	

Β7 are either both h igh or both low .. In this case, 0208 is
off and Q210 and Q212 are οη , h olding the output of the

CI RCUIT DESCRIPTION

	

sweep generator at grou nd .

Collector-Drain Supp ly

The sweep generator (see the B lock Diagram in the

	

When th e p lug-in is in use, the logic levels on Α16 and
diagrams section) prod uces α triangular waveform wh ich is

	

Β7 are opposite one another, and Q208 is on . I n this case,
the basis for the collector-drain supp ly output . The signal is

	

the amount of current conducted by Q208 controls the
generated at α rate of about 55 H z with α peak-to-peak	beamintensity . As current increases through 0208, the
amp litude of

	

about

	

10

	

V .

	

To

	

produce the triangular

	

beam intensity decreases . The voltage across C214, wh ich is
waveform (see the circuit diagram), C11 is charged and

	

controlled by the negative portion of the sweep amplifier
discharged with constant current cond ucted through R 11 .

	

output, determines the amount of current Q208 cond ucts . .
02 and 04 form α Schmitt trigger circuit wh ich determi nes

	

As the collector-d rain su pp ly voltage decreases, the voltage
when C11 is charged and disch arged .

	

across C214 decreases . Th is cau ses the current conducted
by R214 to decrease, which increases the current through
Q208 and reduces the beam intensity.

The sweep generator output is transmitted through
variab le atten uator R20, the COLLECTOR/D RAI N VOLTS
control, to the sweep amp lifier . The sweep amplifier
amp lifies th e triangu lar waveform abo u t five times.

	

The voltage across C214 controls the WARN ING H IGH
VOLTAGE light. When the voltage across C214 gets h igher
than 5 V or 24 V, depending on the position of S45C,

F rom the sweep amplifier, the triangular waveform is

	

multivibrator Q226 and Q228 is allowed to free run
transmitted through collector supply transformer Τ39 . Τ39

	

causing the warning light to flash. 5 V and 25 V across
has fou r taps wh ich determine the four ranges of the

	

C214 corres pond to about 50 V at the output of the
collector-drain supply . CR52 full-wave rectifies the output

	

collector-drain su pply .
of the transformer secondary, producing the collector-drain
sweep output. The sweep output is th us α positive or
negative triangular waveform prod uced at twice the rate of

	

Base-Gate Step Generator
the unrectifie d waveform, or 110 Hz .

The zero crossing detector prod uces α positive-going
pulse each time the output of the sweep generator crosses 0

The collector-d rain supp ly voltage is app lied to the

	

volts. When th e sweep gene rator output crosses 0 volts
device under test th rough S70C, controlled by the ΡΝΡ , Ρ

	

going positive, Q82 is turned on and 084 is turned off,
CH pushbutton, and S75B , controlled by the FET push-

	

causing α positive pu lse to be transmitte d th rough C R86 to
button . T he path of collector or drain cu rrent (see the

	

the base of Q92 . When the output crosses zero going
Block Diagram) is from one side of the rectifier, through	negative,Q84 turns on, Q82 turns off and α positive pulse is
the device under test, through the current sensing resistor,

	

transmitted through C R 88 to the base of Q92 .
and back to the other side of the rectifier . S70C determines
the polarity of the collector-d rain su pp ly sweep app lied to
the d evice under test, and thus the d irection of current
through the device under test .

2-2

ι

ι

The step generator produces α DC voltage which
increases by one increment (or step) each time the zero
crossi ng detector produces α positive pulse. The output of
the step generator is, thus, α positive-going staircase, The

R56 and R57 are series limiting resistorswh ich limit the

	

staircase voltage increases until it reaches α level set by the
power d issipated by th e device under test . The VERTICAL	ST EP control . At this t ίme, th e step generator output

	

,~.
switch determineswhen th ese resistors are in the circuit .

	

returns to 0 volts and α new staircase begins .

ι



C114 is charged in increments to prod uce the step

	

applied to the gate of an FET being operated in its

generator output voltage. Qu iescently, C96 is charged to

	

enhancement region, th e steps will be compressed du e to

about 5 volts as set by R90, the V/ST EP CA L ad j ustment .

	

the gate current conducted by the device. This voltage

When α positive-going pulse from the zero crossing detector

	

ΙίΜίtίηg protects the gate from excessive current in such

is app lied to the base of 092, its collector goes to ground,

	

cases.
causing α negative-going pulse to be conducted th rough
C R97 . This negative pulse causes C114 to be charged by an

	

R139, the

	

1-5 MA BAL adjustment sets the cu rrent
amount proportional to the initial charge on C96. R 90 thus

	

conducted by emitter-coupled am p lifier 0132 and Q136 . It
determines the step amplitude at the step generator output .

	

thus sets th e overall balance of th e step amp lifier . R158,
When C96 has d isch arged , C R 97 turns off, h old ing the

	

R155, and R152 (the 10-50 μΑ , 100-500 μΑ , and 1 mA
charge on C114 constant .

	

BAL ad j ustment, respectively) set the balance of the step
amplifier for their respective positions of the STEP AMPL
switch . These four controls are ad justed for zero current
when no steps are being generated .

C114 will co ntinue to charge in this manner until the
step generator output voltage becomes h igh enough to tu rn
on Q104 . R 100, the STEP control, determines the voltage
required to tu rn on Q104 . When Q104 turns on, Q108
turns on, wh ich turns on Q114. W it h Q114 on, C114 ίs
d ischarged . When Q108 turns on, Q92 is also turned on,
keeping C96 d ischarged until the step generator output
returns to 0 volts.

The step amplifier amp lifies the step generator output
1 .5 times and converts the voltage steps into cu rrent steps.
0132 and Q136 form an emitter-coupled amplifier. The
output of th is amplifier is at the collector of Q132 . Q142
and Q148 conduct constant current. Q144 and Q146
conduct varying current as d eterm ίηed by the collector of
Q132 . To obtain positive current steps (current steps
cond ucted into the device under test), the base of Q136 is
grounded and positive-going voltage steps from the step
generator are app lied to the base of Q132. The resulting
negative-going voltage steps at the collector of Q132 cause
the current cond ucted by Q144 and Q146 to increase in
step increments . Since Q142 and Q148 conduct constant
current, the add itional current cond ucted by Q144 and
Q146 is conducted into the device und er test .

The horizontal d isplay amplifier measu res the output
voltage of the collector-d rain supp ly, wh ich is essentially ,
the voltage between th e C-G and Ε -S jacks, when the
XSTR - FET pushbutton is out, and the Β-D and Ε-S j ack s,
when the pu shbutton is in . Since the current sensing
resistors are in series with the device under test (see F ig .
2-1), the voltage measured by the horizontal d isplay
amplifier is not exactly the voltage across thedevice under
test . Th is error is only significant for the 0.5 V/div
h orizontal deflection facto r . Ιη th is case, d ivider

To obtain negative-going curren t steps (current steps

	

R171-13172 compensates for the error introduced by the

conducted out of the device u nder test), the base of Q132

	

current sensing resistor .

is grounded and the step generator output is applied to the
base of Q136 . In th is case, the voltage steps at the collector

	

The 7CT1 N transmits the output of one d isp lay amp li-

of Q132 are positive-going, causing the current conducted

	

fier to the mainframe th rough push-pull am p lifier Q252 and

by Q144 and 0146 to be red u ced in step increments . Since

	

Q262, and the output of the other amp lifier through the

Q142 and Q148 are still cond ucting constant current,

	

ΕΧΤ HORIZ OR VERT OUT cab le . From this cable the

current will have to be cond ucted out of the device under

	

signal is transmitted to the mainframe through an amp lifier

test to make up for the reduced current cond ucted by

	

in another p l ug-in in the oscilloscope system . The position

Q144 and Q146 .

	

of VERT pushbutton S230 determines wh ich signal is
transmitted th rough the ΕΧΤ HORIZ OR VERT OUT
cable. If the 7CT1 N is in α vertical compartment, the VERT

When voltage steps are desired, R 169 is switched into

	

pushbutton is pressed and the horizontal signal is trans-
the circu it . The current prod uced b y the step amplifier is

	

mitted th rough the ΕΧΤ HO RIZ OR VERT OUT cable; if
then conducted through R 169 to prod uce voltage steps.

	

the 7CT1 N is in α horizontal compartment, the VERT

The accuracy of th e voltage step s is dependent on' the

	

pushbutton is left out and the vertical signal is transmitted
amount of current R169 conducts. If the voltage steps are

	

through the cable .

Display Amplifiers

Circuit Description-7CT1N

The ve rtical display amplifier measures the current
supplied to the device by the collector-drain supply, by
measuring the voltage across α current sensing resistor in the
return path to the su pply. The size of th e current sensing
resistor is changed to obtain the decade ranges of the

The offset circuit allows the DC level of the step

	

vertical deflection factor . The size of the feedback resistor

generator staircase to be shifted either positive (aid ing) or

	

across the vertical amplifier determines the 1-2-5 mu ltip lier

negative (opposing) . R 120, the STEP OFFSET control,

	

of the vertical deflection factor . When the _ 1000 push -

controls the output voltage of the offset circuit .

	

button is released, α d ifferent set of current sensing resistors
is used to increase the sensitivity of the vertical amp lifier
and allow leakage currents to be measured , R194, the
VERT AMP BAL ad j ustment, ad ju sts the balance of U 194
so th at there is no DC sh ift in the output when the
VERTICAL AMPERES/DIV switch position is changed .
U232 is an amplifier wh ich provides α voltage gain of 2.
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PERFORMANCEPERFORMANCE CHECK /
ADJUSTMENT PROCEDURE

Introduction

TEST EQU IPM E NT REQU IRED
General

ι
ι
ι
ι

ι

Services Available

Calibration Equipment Alternatives

7CT1 N

G EN E R AL

	

tions for the test eq uipment are not given in t h is procedure .
R efer to the instruction manual for t h e test eq uipment if
more information is needed .

This section contains α proced ure for ch eck ing the
performance capabilities of the 7CT1 N and , when neces-

	

Test Equipment
sary, for mak ing internal adju stments to bring the instru-

	

1 . 7000-Series Oscilloscope System, includ ing α main-ment performance with in specified limits : The basic opera- frame, one vertical am plifier and one time-base . The
tion proced ure in Section 1 verifies i n strument operation,

	

measurement accuracies of t h e vertical amplifier andbut d oes not check its performance to specified limits .

	

time-base must be with in 3% .

Tektronix, Inc . provides comp lete instrument repair and
calibration at local F ield Service Centers and at the Factory
Service Center . Contact your local Tektronix F ield Office
or representative for further information .

The following test equ ipment and accessories, or the
equivalent, are required for complete calibration of the
7CT1 N . Specifications given for the test equipment are the
minim um necessary for accurate calibration . Therefore,
some of the specifications listed here may be less rigorous
then the performance capabilities of the test equi pment . All
test equ i pment is assumed to be operating with in the listed
specifications .

Special Calibration F ixtures

Title

_

	

^

	

Check Horizontal Display Amplifier
Check/Adjust Vertical Display Amplifier

Check Collector-Drain Supp ly
Check/Adjust Base-Gate Step Generator

2. Voltage Source . Α voltage source with DC voltages
(or pu lse amp litudes) of 500 mV , 5 V, 20 V, 50 V and
100 V, accu racy with in 1% . Α Tek tronix Standard Ampli-
tu de Calibrator is suggested (Tektronix Part No .
067-0502-01) .

3 . The following precision resistors checked to with in
1/2%

	

accuracy,

	

100 Ω ,

	

1 kΩ ,

	

10 k Ω ,

	

20 k Ω , 50 I<Ω ,
100 kΩ , 200 k Ω , 2 MS2 and	20 ΜΩ

	

(all

	

1/8 watt or
greater) .

Accessories

If oth er test equipment is substituted , control settings or

	

The display amplifiers in the oscilloscope mainframe
calibration setups may need altering to meet the req uire-

	

should

	

be

	

calibrated

	

before

	

perfo rming

	

this
ments of the eq u ipment used . Detaiied operating instruc-

	

procedure .

TABLE 3-1
C heck/Adjust Procedure Index and R ecord

1 . Patch cords (2) . 12 to 18 inches long with standard
banana p l u g co n nectors . (Tek tronix Part No . 012-0031-00
or 012-0039-00 .)

Special Tek tronix calibratio n fixtures are used in th is

	

2. Connector adapter . BN C male-to-d ual b ind ing post
procedure only where they facilitate instrument calibration .

	

(Tektronix Part No . 103-0035-00) .
These special calibration fixtures are availa ble from
Tektronix, Inc . Order by part number through your local

	

3. Plug-in extend er (optional) . Tekt ronix P art No .
Tektronix F ield Office or represe n tative .

	

067-0616-00 . Used for ad j ustments only .

Adjustments

NO ΤΕ

~R 139, R 152, R 155,

	

_

R158, R 100

3-3_-^3_
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Performance Check/Adjustment Procedure-7CT1N

Preliminary Proced ure

	

STEP	,
STEP OFFSET

	

Pull-switch in
1 . Install the 7CT1 N	and

	

amplifier plug-ins in the

	

ΝΡΝ , Ν CH -
7000-series oscilloscope system .

	

ΡΝΡ, Ρ CH
XSTR -FET

	

P ushbutton out
α. (Performance Check Only)-Install the 7CT1N in

the R ight plug-in com partment and the amp lifier p lug-in
i n the Α compartment.

	

Oscilloscope System

b . (Performance Check and/or Adjustment)- Remove
the left du st cover from th e 7CT1 N and install the
plug-in in the R ight plug-in compartment th rough α
plug-in extender . Install th e amplifier plug-in i n the Α
compartment . If α plug-in extender is not available,
install the 7CT1 N in the Left compartment and remove
the left d ust cover from th e mainframe. The p lug-in
extender is req uired for rack -mounted oscilloscope
systems.

Mode
2. Connect the oscilloscope system and Standard	Am plitude

Amp litude Calibrator to α suitable power source and turn
on the instruments . Allow 5 minutes warmup before
starting the proced ure.

Χ10 Pushbutton

3-2

Out
_t
_Ι η_+

Ιη

.5 V-2 V
Pushbutton

Out
_Ι η
Out
In

TABLE 3-2

Check Horizontal Display Amp lifier Accuracy

Horizontal
Deflection Factor

.5 V/D iv
2 V/Div

~5 _V/D iv ___
20 V/Div

CA U TION

Standard
Amplitude Calibrator

5 V
20V
50 V~__ -
100 V

Fully counterclockwise

Pushb u tton out

V ertical Mod e

	

Location of 7CT1 N
Horizontal Mode

	

Α
Amp lifier
Position

	

Centered
Polarity

	

+Up
Coupling

	

DC
Volts/Div

	

.1 (Cal)

Standard Amplitude Calibrator

Square Wave
5 Volts

Horizontal Separation

ι

ι
ι
ι
ι

NOTE

	

Occasionally while using this procedure, α single spot
will be displayed on the CRT. 1η such cases, avoid

The performance of this instrument can be checked

	

high spot intensity to prevent burning the CRT
at any ambient temperature within the 0°C to +50°C

	

phosphor.

	

This precaution is especially important
range . If adjustments are to be made, the ambient

	

when using α storage oscilloscope.
temperatu re should be 25°C ±5°C, for best overall
accuracy.

	

b . Connect the 7CT1 N ΕΧΤ HOR IZ OR VERT OUT
cable to an input to the am p lifier p lug-in . Connect the

1 . Check Horizontal Display Amplifier

	

sq uare wave output of the Stand ard Amplitude Calibrator
to the C or G jack on the 7CT1 N and the grou nd to the Ε

	

,
α . Set the 7CT1 N , oscilloscope system and standard

	

or S jack . It is suggested that α BNC male to du al binding
am p litude calib rator controls as follows:

	

post

	

ad apter

	

and	two

	

patch	cor ds with	banana

	

p lug
connectors be used .

7CT1N

	

ε , Position the d isp lay so that both spots are visible on
PLUG-IN COMPARTMENT VERT

	

the CRT graticule.
POSITION	Centered
COLLECTOR /

	

d . CHECK FOR-Horizontal separation of spots as
DRAI N VOLTS

	

Fully countercloc kwise

	

shown in Tab le 3-2 ±0 .5 division (±0.25 division for the
Χ10

	

Pushbutton out

	

20 V/d iv deflection factor)

	

for all the settings of the
.5 V -2 V

	

Pushb utton out

	

.5 V -2 V and Χ10 pu shbuttons. Note th at for the 0 .5 V/div,
VERTICA L	20mA/DIV	2 V/div and 5 V/d iv deflection factors, the 7CT1 N loads
=1000

	

Pushb utton in

	

the Standard Amplitude Calibrator, causing the spot
STEP AMPL

	

1 mA/STEP	se paration to be reduced 0 .2 d ivision . ι
ι

9.8 divisions

	

--
--^

	

9.8 divisions
_ 9.8 divisions
5.0 divisions



ι
e. Calibrate the CRT horizontal d eflection fo r 5 V over

"

	

the center 8 d ivisions. Th is is done by setting th e Standard
Amplitude Calibrator for 5 V and the 7CT1 N horizontal
deflectio n	factor for

	

0.5 V/division .

	

Then release the
amplifier volts/div variable control and ad just it for α spot
separation of 7 .8 d ivisions .

f . Disconnect the Standard Amplitude Calibrator from
the 7CΤ 1 Ν .

2. Check/Adjust Vertical Display Amplifier

α . Set the 7CT1 N and Oscillosco pe System controls as
follows:

Performance Check/Adjustment Procedure-7CT1 N

STEP OFFSET

	

Pull-switch in
ΝΡΝ , Ν C H-

ΡΝΡ, Ρ CH

	

Pushbutton out
XSTR -FET

	

Pushbutton out

Oscillosco pe System

V ertical Mode

	

Location of 7CT1 N
Horizontal Mode

	

Α
Amplifier
Position

	

Centered
Polarity

	

+Up
Coup li ng

	

DC
V olts/Div

	

Use setting d etermined
in step 1e .

b . Center th e spot on the CRT both horizontally and
PLUG-IN COMPARTMENT VERT

	

vertically .
POSITION	Centered
COLLECTOR/
DRAIN VOLTS

	

Fully counterclockwise

	

ε . Switch

	

the

	

VERTICA L	switch	bac k	an d	fort h
Χ 10

	

Pushbutton out

	

between the 50 μΑ/D IV and 100 μΑ/D IV positions .
.5 V -2 V

	

Pushbutton out
VERTICAL 50 μΑ/DIV
=1000

	

Pushbutton in

	

d . ADJU ST-13194, the VERT AMPL BAL ad justment
STEP AMPL

	

1 mA/STEP	(seeF ig . 3-1), for no vertical sh ift in spot between the two
STEP

	

Fully counterclockwise

	

positions of the VERTICA L sw itch .

ι

1;9
? !λ 't

	

30
~/!ιζ

-
Ι

ι ,
ς.; ρ ι:!λΙ_ .

Fig . 3-1 . Locatio n of internal adjustments fo r the 7CT1 Ν .

;0 5G - : ; R AL
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Performance Check/Adjustment Procedure-7CT1 N

e. Turn the COLLECTOR/DRAIN VOLTS control fully

	

7CT1N
clockwise and set the VERTICAL switch to one of the

	

POSITIONpositions shown in Table 3-3. Connect the resistor shown in

	

COLLECTO R/the table for that switch position between the C or G and

	

DRAIN VOLTS

	

Fully counterclockwisethe Ε or S jacks. Position the left end of the trace at the

	

Χ10

	

Pushbutton out
intersection of the second vertical graticule line on the left

	

.5 V -2 V

	

Pushbutton out
of the CRT and the second h orizontal graticule line from

	

VERTICAL

	

20 mA/DIVthe bottom of theCRT.

	

=1000

	

Pushbutton in
STEP ΑΜΡΙ

	

1 mA/STEP
TABLE 3-3

	

STEP

	

Fully counterclockwise
STEP O FFSET

	

Pull-switch in
Check Vertical Display Amplifier Accuracy

	

ΝΡΝ , Ν CH-
_

	

ΡΝΡ , Ρ CH

	

Pushbutton out

-_

	

VERTICA L _ _

	

=1000

	

Resistor Value

	

XSTR-FET

	

Pushbutton out

f. CHECK FOR-Trace slope, 5 divisions ±0 .25 division
±1 ηΑ , for 8 divisions (5 volts) of horizontal movement .
The top of the trace should intersect the second vertical
graticule line from th e right and the third horizo ntal
graticule li ne from th e top .

g. Repeat parts e and f fo r all the non-leakage (=1000
pushbutton in) positions of theVERTICAL switch.

h . Release the =1000 pushbutton and repeat parts e and
f fo r all the leak age positions of the VERTICAL switch .
When measuring leakage cu rrent, α spot is displayed, rather
than α trace. The COLLECTOR/D RAI N VOLTS control
must, therefore, be turned counterclockwise until the spot
can be positioned onto the i ntersection 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/D RAI N VOLTS can be
turned clockwise to obtain the current at 5 volts. The spot
may be sh aped li ke an Χ . In such cases, make measurements
from the top right of the display.

Centered

- 10 mA/DIV _

	

In

	

10092

	

Oscilloscope System
1 mA/DIV	In

	

1 kΩ
0.1 mA/DIV

	

+ In

	

10 kΩ

	

Vertical Mode

	

Location of 7CT1 N

50 μΑ/DIV

	

_In

	

20 kΩ

	

Horizontal M ode

	

Α

_2ΌμΑ/DIV	In

	

50 1<Ω	Am p lifier

10 mA/D_IV ( 1 ΟμΑ/DIV) __

	

Out

	

100 1<2

	

Position

	

Centered
Polarity

mA/DIV (5 μΑ /_DI V_) Out 200 W

	

rity

	

DC

0.5 mA/DIV (500 ηΑ/DIV)

	

Out

	

2 MR

	

Coup ling
Volts/Div

	

.1 (Cal)
50 μΑ/DIV (50 ηΑ/DIV )

	

Out

	

20 M92

3-4

b. Position the spot to the first vertical graticule line on

	

'
the left . Turn the CO LLECTOR/D R AI N VOLTS control
clockwise to obtain α trace 10 d ivisions long, then release
th e amplifier volts/div variable control and ad just it to
reduce th e trace length to 5 d ivisions. ( R eposition the left
end of the trace to the left of th e CRT graticule .) Turn the
COLLECTOR/D RAI N VOLTS control fully clockwise .

ε . CHECK FOR-Trace length of 7.5 divisions ±1 .5
d ivisions (±20%) .

(The d isplay may be offset up to 30 ηΑ vertically
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 Χ10 pushbutton s for the other
3 collector-drain supply ranges and repeat part ε for each
range.

e . R eset th e following 7CT1 N controls as follows:

follows:

	

zontally, over total length of trace.

ι

ι
ι
ι

ι
COLLECTOR/
DRAIN VOLTS

	

Fully Counterclockwise
.5 V-2 V

	

Pushbutton Out
X110

	

Pushbutton Out

i . Remove the resistor co n nected to the device testing

	

f. Connect α short between the C or G and the Ε or S
jacks.

	

jacks. Position the spot to th e center of the bottom
horizontal graticule li ne. Turn the COLLECTOR/DRAI N	'
VOLTS control clockwise to obtain α vertical trace of 8

3. Check Collector-Drain Supply

	

divisions.

	

.α,

α. Set the 7CT1N and Oscilloscope System controls as

	

g . CHECK FOR-Trace tilt less than 0.2 d ivision h ori-

©ι



ι
h . Vertically position the top of the trace to the bottom

	

7CT1N
i` horizontal graticule 1ine and turn the CO LLECTOR/

DRAI N VOLTS control fully clockwise .ι
ι
ι
ι

ι

i . CHECK FOR-End of trace on the center horizo ntal
graticule line ±3.6 d ivisions (±30°%) .

j . Set the .5 V-2 V and Χ 10 pushbuttons and the
VERTICA L switch as sh own in Table 3-4 for the other 3
collector-drain supply ranges . Repeat pa rts i for each range.

TABLE 3-4

Check Collector-Drain Supply PeakCurrent

VERTICAL
Switch

k . Turn the COLLECTOR /D R AI N VOLTS control fully
counterclockwise, remove the short and reposition the spot

` to the lower left corner of the CRT graticule . (R eset th e
amplifier variable control to its calibrated position.) P ress
th e ΝΡΝ , Ν CH-ΡΝΡ, Ρ CH pushbutton .

Ι . CHECK FOR-Spot moving to the top right corner of
'

	

the CRT graticule with in 0 .3 d ivision vertically and
horizontally . (The d isplay amp lifiers in the oscilloscope
mainframe must be properly adjusted to perform th is
check.)

m . Turn the CO LL ECTOR/DRAIN VOLTS control
fully clockwise .

η . CHECK FOR-Trace extending right to left,
ind icating th at the polarity of the collector-drain su pp ly
voltage has been switched to negative .

4. Check/Adjust Base-Gate Step Generator

Performance Check/AdjustmentProcedure-7CT1 N

PLUG-IN COMPARTMENT VERT
POSITION

	

Fully Clockwise
COLLECTOR/
DRAI N VOLTS

	

Fully Counterclockwise
Χ 10

	

Pushbutton Out
.5 V-2 V

	

Pushbutton Out
VERTICA L	20 mA/D IV
=1000

	

Pushbutton In
STEP AMPL

	

5 mV/STEP
ST EPS

	

Fully counterclockwise
ST EP OFFS ET

	

Pull-switch In
ΝΡΝ , Ν CH-

ΡΝΡ , Ρ CH

	

Pushb utton In
XSTR-FET

	

P ushbutton In

Oscilloscope System

Vertical Mode

	

Chop
Horizontal M ode

	

Location of Time-Base
Trigger Source

	

Location of Amp lifier
Amp lifier
Position	Centered
Polarity

	

+U p
Cou pling

	

Grid
Volts/Div

	

5mV (Cal)
Time Base

Display M ode
(7B50 or 7 Β70)

	

Time Base
Position

	

Centered
Triggeri ng

	

Norm, +Slope, Int
Time/Div

	

10 ms (Cal, Χ 1 Mag)

b. Connect α cable between the C or G j ack of the
7CΤ 1 Ν and the external input to the amplifier plug-in .

ε. Vertically position the trace to the center horizontal
graticule line and release the ground pushbutton on the
amplifier.

d . CHECK FOR-Vertical shift in the trace within ±0.3
division . If noise makes th is check d ifficult, α probe or
codxial cable can be used in place of the patch cord.

e . ADJU ST-11139, the 1-5 MA BAL ad justment (see
F ig . 3-1), to move the trace to the center horizontal
graticule line .

α . Disco nnect th e ΕΧΤ HORIZ OR VERT OUT cable
from th e amp lifier p lug-in, remove th e am p lifier from its

	

f. P ress the ground pushbutton on the am p lifier and
horizontal location and install it in the vertical comp art-

	

repeat parts ε through e for the other ad justments in Tab le
ment not being used by the 7CT1 N . Install the time base

	

3-5 . Note that the 7CT1 N STEP AMPL switch and the
plug-in in α horizontal com partment. Set the 7CT1 N and

	

amp lifier volts/d ;v switch will have to be changed for each
Oscillosco pe System controls as follows:

	

adjustment.
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Performance Check/Ad justment Procedure-7CT1 N

STEP AMPL

	

Volts/D ιν

50 mV/STEP	50mV/D ιν
.5 V/STEP_
1 V/STEP -

TABLE 3-5

	

TABLE 3-6

Adjust Zero Step Level

	

_---`Check Step Amp litude Accuracy

0.5 V/Div
1 V/Div -

g. Turn the 7CT1 N ST EP control fu lly clockwise .
Trigger thed isp lay and position the zero step to the bottom
horizontal graticule line .

j . Set the amp lifier volts/div switch to .2 volt/div .

Adju stment

	

_STEP AMPL

R158 (10-50 MA BAL)

	

1 mV/STEP
R155 (1 00-500 μΑ BAL)

	

2 mV/STEP
R 152 (1 mA BAL )

	

_5 mV/STEP
γ10 mV/STEP
20 mV/STEP

.1 V/STEPV

.2 V/STEP
;5V/STEP

~
--JΙ

Volts/Div

1 mV/Div
2~mV/Div
5 mV/Div__1
0 mV/Div-_

._ .

20 mV/Div
50 mV/Div--

-6-._1 V_/D iv
0.2 V/Div

--_-

ι

ι ι
ι
ι
ι
ιh . CHECK FOR-Eighth step on th e top horizontal

graticule line ±0.4 division (one step per vertical d ivision) .

	

η . Set the 7CT1 N STEP AMPL switch to 0.5 volt/ste p
and the amplifier volts/div switch to 1 volt . V ertically
center the zero step on the CRT gratic u le . Pull the 7CT1N

i . ADJUST-890, the V/ST EP CA L ad justment (see F ig .

	

STEP OFFSET pull-switch and turn it th roug h out its range.
3-1), so th at the eigh th step is on the top horizontal
graticule line .

ο . CHECK FOR-At least 2.5 d ivisions of offset both
above and below the center horizontal graticule line .

ρ . CHECK FOR-At least 10 steps in the display . ( U se
k . CHECK FOR-Step increments of 5 d ivisions ±0.15

	

STEP OFFSET control to position d isplay to bottom of
division for th e first th ree steps. (Additional steps can be

	

graticule.)
checked b y using th e STEP OFFSET control .)

91
q . Push in the 7CT1 N STEP OFFSET pull-switch and

Ι . Set the 7CT1 N STEP AMPL and amp lifier volts/div

	

release the ΝΡΝ , Ν CH -ΡΝΡ , Ρ CH pushbutton .
switch as shown in Table 3-6 . For each setting of the STEP
AMPL switch , position the zero step on the bottom
horizontal graticule line .

	

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

m . CHECK FOR-Eigh th step on the top horizontal
graticule line ±0.4 d ivision for each setting on the STEP	s . Disconnect the 7CT1 N from the input to the
AMPL switch in Tab le 3-6. Noise received through the

	

amplifier .
unsh ielded patch cord may cause measurement d ifficulty
for the lower voltage steps . In such cases, rep lace the patch
cord with α shielded cable.

	

Τhίs comp letes th e 7,Τ 1 Ν Check/Ad ju st procedure .

ι
ι



General

The following section contains α complete electrical and mechanical parts lists, α block d iagram, α schematic diagram,

typ ical waveforms and α circuit board picture with the electrical components labeled by circuit number . -	-

Diagram Symbols

SECTION 4
DIAGRAMS AND PARTS LISTS

Change information, if any, affectίng`th ίs section will be found at the redr of the -manuah

Electrical components shown on the diagrams are in the following units unless noted otherwise :

The following special symbols are used on the d iagrams :

Capacitors =

	

V alues one or greater are in picofarads (pF) .
Values less than one are in microfarads (pF) .

Resistors =

	

Ohms ( Ω)

Symbols used on the diagrams are based on USA Standard Υ32.2-1967 .

External control or connector.

- Connection soldered to circuit board .

Connection made to circuit board with intercon necting p in .

Tint encloses components located on circuit board.
P/0 cin ui t board

REV Α , MAR 1979
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7CT1 N

4

MAIN CI RCUIT BOARD LO(

CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID C ΚΤ G
NO

	

LQC NO

	

LOC NO

	

LOC NO

	

LOC NO

	

LOC NO

	

LOC Ι NO

	

L ι
C11 E2 C266 E3 CR 1 D3 Q2 E3 Q204 D4 R1 D2 R57 Ιί
C16 F3 C248 L3 CR 12 D2 Q4 D2 Q208 D4 R2 D3 R61 G
C26 1 4 C252 E3 CR 28 Η4 Q8 E2 Q210 J4 R3 D2 R62 Η
C30 F4 CR52 G 2 Q22 Η 4 Q212 14 R6 E2 R63 Η
C32 F4 C274 C3 C R80 E4 Q24 Η 4 Q224 D1 R7 D2 R64 Ιί
C52 F2 C275 C3 C R81 F5 Q26 Η 4 Q226 C1 R8 E2 R69 1 1
C53 F2 C279 133 CR86 F5 Q28 Η 4 Q228 D1 R9 D2 R71 12
C54 F2 C281 C1 CR88 G5 Q30 G4 Q252 D3 R11 E2 R'72 12
C84 F4

	

C R96 Η 4 Q32 G4 Q262 D3 R12 D2 R74 Ιί
C86

	

F4

	

C284 C2

	

C R97 14

	

Q70A, 13 12

	

Q274 D3

	

R21

	

1 3

	

R75 Ιί
C88 F5 C285 C2 C R 105 J4 Q82 F4 Q276 C3 R22 Η4 R76 Ιί
C94 Η4

	

CR111 J5 Q84 F4 Q284 D2 R23 Η4 R77 Ιί
C96 Η4

	

C R 131 F4 Q92 G4 Q286 C2 R24 G3 R81 E
C108 J4

	

C R 132 F4 Q104 14

	

R25 Η4 R82 F
C111 J5

	

C R 138 E4 Q108 J4

	

R26 Η4 R83 F.
C112 14

	

C R 191 L3 Q114 J4

	

R28 Η4 R84 F .

C113 Η5

	

C R 192 L3 Q124 L4

	

R30 G4 R86 F 1
C114 Ι5

	

C R201 C4 0126 Κ4

	

R32 G4 R88 F1
C R202 C4 Q132 D4

	

R33 Η3 R90 G
C179 11

	

C R214 J3 Q136 E3

	

R39 G4 R91 Η
C197 G1

	

C R224 Η 1 Q138 D4

	

R 41 G2 R92 Η
C214

	

Η3

	

VR142

	

E4

	

Q142

	

D5

	

R42

	

G2

	

R94

	

Η
C227 D2

	

VR143 E4 Q144 D4

	

R43 G2 R100 13
Q146 D4

	

R44 G R101 1
C229 D1

	

Ι Q148 D4 Ι

	

Ι R56

	

22 1 R102 J?

REV C DEC 1979

Added to back of Ι

*C212

*C12



BOARD LOCATIO N G RID

G

	

Η

	

Ι

	

J

	

Κ

	

L

1dded to back of board

*C212

*C12

:C 1979

*See Parts L ist for
serial number ranges.
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CKT

	

GRID

	

C KT

	

G RID

	

C KT

	

G RID

	

CKT

	

GRID

	

CKT

	

GRID

	

CKT

	

G RID
NO

	

LOC

	

NO

	

LOC

	

NO

	

L C

	

No

	

LOC

	

Ν

	

L

	

Ν

	

OC

R57 12 R 104 J4 R 151 L4 R 194 L2 R238 F1 S45 Η2
R61 G3 R 105 J5 R 152 Κ4 R 195 L2 R239 D2 S50 Η2
R62 Η 1 R 107 J4 R 154 L4 R 196 L1 R244 G1 S55 F 2
R63 Η2 R 108 J4 R 155 Κ4 R 197 L1 R248 G1 S70 F 3
R64 12 R 109 J5 R 157 L4 R201 C4 R252 D3 S75 F 3
R69 11 R 111 J5 R 158 Κ4 R202 C4 R253 D4 S150 Κ3
R71 Ι2 R 112 J4 R 159 L4 R203 C4 R254 D4 S170 Κ2
R 72 Ι2 R 114 13 R 161 L3 R204 C4 R262 D3 S230 F 1 Ι
R74 12 R 116 J4 R 163 L3 R207 C4 R263 D3
R75 12 R 117 J4 R 165 L3 R208 C4 R266 14 Τ39 G3
R76 12 R 121 Κ5 R 167 L3 R209 14 R267 Ι
R77

	

02

	

R 122

	

L4

	

R 169

	

F3	R 211

	

J4	R 268

	

14

	

U11

	

E1
R81 E4 R 123 Κ4 R 171 1 1 R212 J4 R271 C1 U76 13
R82 F4 R124 L5 R 172 1 1 R214 J3 R272 Β1 U114 14
R83 F4 R 125 Κ4 R 173 1 1 R221 Η2 R274 C3 U194 L2
R84 F4 R 126 Κ5 R 174 11 R222 Η1 R276 133 U232 G1
R86 F5 R 127 Κ4 R 176 11 R223 Η1 R277 C3
R88 F5 R 132 E4 R 177 11 R226 C1 R279 C3
R90 G5 R 133 E4 R 179 J 1 R227 C2 R281 C1
R91 Η5 R 136 E3 R 181 11 R228 D2 R282 C4
R92

	

Η5

	

R 137

	

E3

	

R 182

	

11

	

R231

	

Η 1

	

R284

	

C2
R94

	

Η4

	

R138

	

E4

	

R 183

	

11

	

R232

	

G1

	

R286

	

132
R100

	

13

	

R 139

	

E4

	

R 184

	

Κ1

	

R234

	

G1

	

R287

	

C2
R101

	

13

	

R 141

	

E4

	

R 187

	

Κ1

	

R235

	

E2
R102 J3

	

R 142 E4 Ι R 193 Κ3

	

R236 Ε2
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REPLACEABLE
E LECTRICAL PARTS

PARTS ORDER ING INFORMATION

Replacement p arts are available from or th ro ughyour local Tektronix, Inc. F ield Office
or representative .

Changes to Tektronix i nst ruments are sometimes made to accommodate Improved
components as they become available, and to give you the benefit of the latest ci rcuit
improvements developed in our engineering department . It is therefore important, when
ordering parts, to i nclude the following information in your order: Part number, inst ru ment
type or number, serial number, and modification number if applicable .

If α part you have ordered has been re placed with α new or improved p art, your local
Tektronix, I nc. F ield Office or representative will contact you concerning any change in part
number.

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

SPE CIAL N OTES AND SYMBOLS
ΧΟΟΟ

	

Part first added at this serial number

ΟΟΧ

	

Part removed after this se rial number

ITEM NAME

In the Parts L ist, an Item Name is separated from the description by α colon ( :) .
Because of space limitations,, an Item Name may sometimes appear as incomplete .' Fοι
furt her Item Name identification, the U .S . Federal Catalogi ng Handbook 1-16-11 can be
utilized where possible .

ABBREVIATIONS

ACTR ACTUATOR

	

PLSTC PLASTIC
ASSY ASSEMBLY

	

ΟΤΖ QUARTZ
CAP CAPACITOR

	

RECP RECEPTACLE
CER CERAMIC

	

RES RESISTOR
CKT

	

CIRCUIT

	

RF

	

RADIO FREQUENCY
COMP COMPOSITION

	

SEL SELECTED
CONN CONNECTOR

	

SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC

	

SENS SENSITIVE
ELEC ELECTRICAL

	

VAR VARIABLE
INCAND INCANDESCENT

	

WW

	

WIREWOUN D
LED

	

LIGHT ΕΜΙΤΤλΝG DIODE

	

XFMR

	

TRANSFORMER
NONWIR

	

NON WIREWOUND

	

XTAL

	

CRYSTAL

Section 4--7ςΤΙΝ

REVΒ, AUG 1974

	

4-1



Replaceable Electrical Parts---7CTIN

Mfr . Co de

	

Manufacture r

	

Address

	

City, State , Zip

01121

	

ALLEN-BRADLEY COMPANY

	

1201 2ND STREET SOUTH

	

MILWAUKEE, WI 53204
04222

	

AVX CERAMICS, DIVISION OF AVX CORP .

	

Ρ 0 BOX 867, 19TH AVE. SOUTH

	

MYRTLE BEACH, SC 29577
04713

	

MOTOROLA, INC ., SEMICONDUCTOR PROD . DIV. 5005 Ε MCDOWELL RD,PO BOX 20923 PHOENIX, Α2 85036
07263

	

FAIRCHILD SEMICONDUCTOR, Α DIV . OF
FAIRCHILD CAMERA AND INSTRUMENT CORP .

	

464 ELLIS STREET

	

MOUNTAIN VIEW, CA 94042
08806

	

GENERAL ELECTRIC CO., MINIATURE
LAMP PRODUCTS DEPARTMENT

	

ΝΕLΑ PARK

	

CLEVELAND, OH 44112
14552

	

MICRO SEMICONDUCTOR CORP .

	

2830 F FAIRVIEW ST .

	

SANTA ANA, CA 92704
24546

	

CORNING GLASS WORKS, ELECTRONIC
COMPONENTS DIVISION

	

550 HIGH STREET

	

BRADFORD, PA 16701
32997

	

BOURNS, INC., TRIMPOT PRODUCTS DIV .

	

1200 COLUMBIA AVE .

	

RIVERSIDE, CA 92507
56289

	

SPRAGUE ELECTRIC CO .

	

NORTH ADAMS, MA 01247
71450

	

CTS CORP .

	

905 Ν. WEST BLVD

	

ELKHART, IN 46514
72982

	

ERIE TECHNOLOGICAL PRODUCTS, INC .

	

644 W. 12TH ST .

	

ERIE, PA 16512
73138

	

BECKMAN INSTRUMENTS, INC ., HELIPOT DIV .

	

2500 HARBOR BLVD .

	

FULLERTON, CA 92634
75042

	

TRW ELECTRONIC COMPONENTS, IRC FIXED
RESISTORS, PHILADELPHIA DIVIS ION

	

401 Ν. BROAD ST.

	

PHILADELPHIA, PA 19108
80009

	

TEKTRONIX, INC .

	

Ρ 0 BOX 500

	

BEAVERTON, OR 97077
90201

	

MALLORY CAPACITOR CO ., DIV . OF	3029Ε. WASHINGTON STREET
Ρ. Α . MALLORY AND CO ., INC .

	

Ρ . 0 . BOX 372

	

INDIANAPOLIS, IN 46206
91418

	

RADIO MATERIALS COMPANY, DIV. OF P .R .
MALLORY AND COMPANY, INC .

	

4242 W BRYN MAWR

	

CHICAGO, IL 60646
91637

	

DALE ELECTRONICS, INC .

	

Ρ . 0 . BOX 609

	

COLUMBUS, NE 68601

42
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Tektronix

	

Serial/Model No .

	

Mfr
C kt No .

	

Part No .

	

Eff

	

Dscont

	

Name α Description

	

Code

	

Mfr Part Num be r

C11 285-0683-00
C12

	

283-0003-ΛΟ ΧΒ050 Π00
C16 290-0530-00
C26 281-0525-00
C30 290-0215-00
C32 290-0215-00

C229 290-0 530-00
C248 283-0003-00
C252 281-0525-00
C266 283-0003-00
C274 283-0004-00
C275 290-0117-00

CR131 152-0141-02
CR132 152-0141-02
CR138 152-0141-02
CR191 152-0246-00
CR192 152-0246-00
CR201 152-0141-02

Replaceable Elect r ical Parts-7CTI N

Α1

	

670-1933-00

	

8010100 Β049999

	

CKT BOARD ASSY : MAIN

	

-80009 '670-1933-00
Α1

	

670-1933-01

	

Β050000

	

CKT BOARD ASSY : MAIN

	

80009 670-1933-01

CAP., FXD,PLSTC : Π .022UF ,5%, IOOV	56289 41πΡ22351
CAP.,FXD ,CER DI :O .O IUF ,+80-20%,150V

	

72982 855-558Z5U-1032
CAP.,FXD , ELCTLT:68UF ,20%,6V	90201 TDC686MO06NLF
CAP.,FXD ,CER DI :470PF ,+/-94PF ,500V	04222 7001-1364
CAP.,FXD , ELCTLT:1OΛUF ,+75-10%,25V	56289 30D107GO25DD9
CAP ., FXD , ELCTLT:1OΠUF ,+75-10%,25V	56289 30D107GO25DD9

C52

	

290-0480-00

	

CAP., FXD ,ELCTLT:0 .5UF , +50-10%,200V

	

80009 290-0480-00
C53

	

290-0480-00

	

CAP.,FXD , ELCTLT:0 .5UF , +50-10%,200V

	

8000 9 290-0480-00
C54

	

290-0528-00

	

0AP.,FXD , ELCTLT:15UF ,20%,SOV

	

90201 TDC156M050WLC
C84

	

283-0003-00

	

CAP.,FXD ,CER DI : 0 . 01UF , +80-20%,150V

	

72982 855-558Z 5U-103Ζ
C86

	

283-0092-00

	

CAP.,FXD ,CER DI :0 .03UF ,+80-20%,200V

	

72982 845-534 Ε 303Ζ
C88

	

283-0092-00

	

0AP.,FXD ,CER DI :0 .03UF , +80-20%,200V

	

72982 845-534 Ε 303Ζ

C94

	

283-0 023-00

	

CAP.,FXD ,CER DI :0 . 1UΣ , +80-20%,12V

	

91418 ΜΧ0104Ζ120 5Α5
C96

	

285-0 683-00

	

0AP.,FXD , PLSTC : 0 .022UF ,5%,100ν

	

56289 41ΠΡ22351
C108

	

281-0525-00

	

CAP.,FXD ,CER DI :470PF , +/-94PF ,500V

	

04222 7001-1364
C111

	

283-0092-00

	

CAP.,FXD ,CER DI :O . 6 3UF , +80-20%,200V

	

72982 845-534 Ε 303Ζ
C112

	

283-0003-00 ΧΒ050000

	

CAP.,FXD ,CER DI : 0 . 0 1UF , +80-20%,150V

	

72982 855-558Z 5U-103Ζ
C113

	

281-0518-00

	

CAP.,FXD ,CER DI :47PF , +/-9 .4PF ,500V

	

72982 301-000U2J0470M

C114 285-0703-00

	

0AP., FXD ,PLSTC : Π . lUF ,5%,100V

	

56289 410Ρ10451
C179

	

283-0203-00

	

CAP.,FXD ,CER DI :0 .47UF,20%,50V

	

72982 8131Ν075 Ε474Μ
C197

	

283-0203-00

	

0AP.,FXD ,CER DI :0 .47UF,20Y,,50V

	

72982 8131Ν075 Ε474Μ
C212

	

283-0003-00 ΧΒ050000

	

CAP .,FXD ,CER DI :O .O lUF , +80 -20%,150V

	

72982 855-558Z 5U-103Ζ
C214 290-Π522-00

	

CAP.,FXD,ELCTLT:lUF ,20%,50V

	

56289 196D105XOOSOHA1
C227 290-0530-00

	

CAP .,FXD,ELCTLT:68UF ,20%,6V

	

90201 TDC686MO06NLF

CAP .,FXD,ELCTLT :68UF ,20%,6V

	

90201 TDC686M006NLF
CAP .,FXD ,CER DI :O .O lUF, +8η-20%,150V

	

72982 855-558Z SU-103 Ζ
CAP.,FXD ,CER DI :47oPF ,+/-94PF ,500V

	

04222 7001-1364
CAP .,FXD ,CER DI : η .O lUF, +80-2Π%,150V

	

72982 855-558 Ζ 5U-1032
CAP.,FXD ,CER DI :Π .02UF , +80 -20%,150V

	

72982 855-558Z 5V0203Z
CAP .,FXD,ELCTLT :5ΠUF, +75-10%,50V

	

56289 30D506G050DD9

C279

	

283-0010-00

	

CAP .,FXD ,CER DI :0 .05UF,+100-20%,50V

	

56289 273C20
C281

	

283-0010-00

	

0AP., FXD ,CER Dτ :0 . 05υΣ , +100-20%,50V

	

56289 273C20
C284

	

283-0004-00

	

CAP., FXD ,CER DI :0 .02UF, +80-20%,150V

	

72982 855-55825V0203Z
C285 290-0 117-00	CA P., FXD , ELCTLT :50UF ,+75-10%, 50V

	

56289 30D506G050DD9

CR1

	

152-0141-02

	

SEMICOND DEVICE :SILICON ,30V,SONA

	

80009 152-014λ-02
CR12

	

152-0141-Π2

	

SEMICOND DEVICE :SILTCON ,30V ,50NA

	

80009 152-0141-Π2
CR28

	

152-0141-02

	

SEMICOND DEVICE :SILICON ,30V ,SONA

	

80009 152-0141-02
CR52

	

152-0488-00

	

SEMI COND DEVICE :SILiCON ,200V ,1500MA

	

80009 152-0488-00
CR80

	

152-0141-02

	

SEMICOND DEVICE :SILiCON ,30V ,50NA

	

80009 152-0141-02
CR81

	

152-0141-02

	

SEMICOND DEVICE :SILICON ,30V ,50NA

	

80009 152-0141-02

CR86

	

152-0141-02

	

SEMI COND DEVICE :SI LiCON ,30V ,50NA

	

80009 152-0141-02
CR88

	

152-0141-02

	

SEMICOND DEVICE :S II :ICON ,30V ,50NA

	

80009 152-0141-02
CR96

	

152-0141-02

	

SEMICOND DEVICE :SILICON ,30V ,50NA

	

80009 152-0141-Λ2
CR97

	

152-0141-02

	

SEMICOND DEV ICE :SILICON ,3ΠV ,50NA

	

80009 152-0141-02
CR105

	

152-0141-Π 2

	

SEMICOND DEV ICE :SILICON ,30V ,50NA

	

80009 152-0141-02
CR111

	

152-0141-02

	

SEMICOND DEV ICE :SiLICON ,30V ,50NA

	

80009 152-0141-02

SEMICΠND DEV ICE :SILICON ,30V,50NA

	

80009 152-0141-02
SEMICOND DEVICE :SiLiCON ,3ΠV ,50NA

	

80009 152-0141-02
SEMICOND DEV ICE :SILTCON ,30V,50NA

	

80009 152-0141-02
SEMICOND DEV ICE :SILiCON ,40V ,200MA

	

80009 152-0246-0Π
SEMICOND DEV ICE :SILICON ,40V ,200MA

	

80009 152-0246-00
SEMICOND DEV ICE :SiLICON ,30V ,50NA

	

80009 152-0141-02

CR2Π 2

	

152-0141-02

	

SEMICOND DEVICE :S ILI CON ,30V ,SONA

	

80009 152-Π 141-Π2
CR214

	

152-01Π7-00

	

SEMICOND DEVICE :SIL iCON ,40ΠV,40ΠMA

	

80009 152-ΟίΠ7-ΠΟ
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Name & Description	Code

	

Mfr Part N umber
CR224

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-Π141-02

DS150 150-0048-01

	

LAMP,TNCAND :5V,0 .06A,SEL

	

08806 683AS15
DS170 150-0048-01

	

LAMP,INCAND :SV ,O .06A,SEt

	

08806 683AS15
DS228 150-Π048-01

	

LAMP,TNCAND :SV ,O . Λ6A,SEL

	

08806 683AS15

Q2

	

151-0302-0Π

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q4

	

151-0302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
QS

	

151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-Λ342-00
Q22

	

151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00
Q24

	

151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00
Q26

	

151-0347-00

	

TRANSISTOR :SILTCON,NPN

	

80009 151-0347-00

Q28

	

151-0347-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0347-00
Q30

	

151-0365-π0

	

TRANSISTOR :SILICON,NPN

	

80009 151-0365-00
Q32

	

151036400

	

TRANSISTOR :SILICON,PNP

	

80009 151-0364-ΠΟ
Q70A,B 151-1054-00

	

TRANSISTOR :SILTCON,JFE,N-CHANNEL,DUAL

	

80009 151-1054-00

	

.
Q82

	

151-0341-00

	

TRANSISTOR :SILICON,NPN

	

80009 151- Π 341-00
Q84

	

151-0341-00

	

TRANSISTOR .SILICON,NPN

	

80009 151-0341-00

Q92

	

151-0341-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0341-00
Q104 151-0341-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0341-00
Q108 151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00
Q114 151-0302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q124 151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00
Q126 151-0302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487

Q132 151-0254-00

	

TRANSISTOR :SILTCON,NPN 80009 151-0254-00
Q136 151-0254-00

	

TRANSISTO R :SILICON,NPN

	

80009 151-0254-00
Q138 151-0341-00

	

TRANSISTOR :STLICON,NPN

	

80009 151-0341-00
Q142 151-0302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q144 151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00
Q146 151-0364-00

	

TRANSISTOR :STLICON,PNP

	

80009 151-0364-00

Q148 151-0365-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0365-00
Q204 151-Π302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q208 151-Π302-00

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q21Π 151-0302-00

	

TRANSTSTOR :SILICON,NPN

	

07263 S038487
Q212 151-0302-ΠΟ

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q224 151 -ο3π2-ΠΛ

	

7RANSISTOR :SILICON,NPN

	

07263 Sπ 38487

Q226 151 -Λ302-ΠΟ

	

TRANSISTOR :SILICON,NPN

	

07263 S038487
Q228 151 -03Π2-ΠΟ	TRANSISTOR:SILICON,NPN

	

07263 S038487
Q252

	

151-0192-ΠΠ

	

TRANSISTOR :SILICON,NPN,SEL FROM MPS6521

	

04713 SPS88 Π 1
Q262

	

151-0192-00

	

TRANSISTOR:SILICON,NPN,SEL FROM MPS6521

	

04713 S PS8801
Q274 151-0365-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0365-00
Q276 151-0302-ΛΟ

	

TRANSiSTOR:SILICON,NPN

	

07263 S038487

Q284 151-0364-00

	

TRANSISTOR:SILICON,PNP

	

80009 151-0364-00
Q286 151-0342-00

	

TRANSISTOR:SILICON,PNP

	

80009 151-0342-00

R 1

	

315-0303-00

	

RES .,FXD,CMPSN:30K OHM,5Y,,0 .25W

	

01121 CB3035
Α2

	

315-0623-ΛΠ

	

RES .,FXD,CMPSN:62K ΟΗΜ,5%, Λ .25W

	

01121 C B6235
'

	

R3

	

315-Λ912-ΠΠ

	

RES.,FXD,CMPSN :9 .1K ΟΗΜ ,5%,0 .25W

	

01121 C B9125
R6

	

315-0391-ΠΠ

	

RES.,FXD,CMPSN :390 ΟΗΜ,5%,0 .25ω

	

01121 CB3915
R7

	

315-0822-ΠΠ

	

RES.,FXD,CMPSN:8 .2K ΟΗΜ ,5 Χ , Π .25W

	

01121 CB8225
R8

	

315-0391-00

	

RES .,FXD,CMPSN:390 ΟΗΜ,5%, 0 .25W

	

01121 CB3915

R9

	

315-Π303-00

	

RES .,FXD,CMPSN:30K ΟΗΜ,5%,0 .25W

	

01121 CB3035
R11

	

321-0481-ΠΟ	RESFXDFTLM:IM ΟΗΜ 1% Π 125W

	

014,21 MFF1816G10003F.,,,, .
R12

	

315-Π1 Π3-00

	

RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W

	

01121 CB1035
R20

	

311-1220-00

	

RES.,VAR ,NONWIR :20K ΟΗΜ,30%,Π .25W

	

71450 OBD
R21

	

315-0512-ΛΠ

	

RES .,FXD,CMPSN :5 .1 K ΟΗΜ,5%, Π .25W

	

01121 CB5125
R22

	

315-0512-ΠΛ

	

RES.,FXD,CMPSN :5 .1K ΟΗΜ,5Χ , Π .25W

	

01121 CB 5125

Α23

	

316-Π 222-ΠΠ

	

RES.,FXD,CMPSN :2 .2K ΟΗΜ ,10%, Π .25W

	

01121 CB2221

4-4

ι

ι
ι
ι

REV Ε, D EC 1979



Tektronix

	

Serial/ Model No .

	

Mfr
Ckt No- 4ry_ Part _ Νο .φ_	Eff~_

	

s.W._ Dscon t

	

Name & Desc r i ption	Code

	

Mfr Part Number
R24 316-0562-ΛΟ

	

RES.,FXD ,CMP SN:5 .6K ΟΗΜ ,10%,0 .25W

	

01121 CB5621
R25

	

315-0471-00

	

RES., FXD ,CMPSN:470 OHM,5%,0 .25W

	

01121 GB4715
R26

	

315-0303-00

	

RES.,FXD ,CMP SN:30K ΟΗΜ,5%,0 .25W

	

61121 CB3035
R28

	

316-0102-00

	

RES .,FXD ,CMPSN:IK ΟΗΜ ,10%,0 .25W

	

01121 CB1021
Α30

	

315-0241-00

	

RES.,FXD ,CMPSN:240 ΟΗΜ,5%,0 .25W

	

01121 CB2415
Α32

	

315-0241-00

	

RES.,FXD ,CMPSN:240 ΟΗΜ,5%,0 .25W

	

01121 CB2415

1

ι

ι

Α$6

	

315-0103-00

	

RES.,FXD ,CMPSN:lOK ΟΗΜ,5%,0 .25W

	

01121 CB1035
R88

	

315-0103-ΠΟ

	

RES.,FXD,CMPSN: lOK OHM,5%,0 .25W

	

01121 CB1035
Ά90

	

311-1154-00

	

RES.,VAR,NONWIR :TRMR,IK OHM ,0.50W

	

73138 91D-R1K
R91

	

316-0332-00

	

Β010100 Β010199

	

RE S., FXD,CMPSN:3 .3K ΟΗΜ ,10%,0.25W

	

01121 CB 3321
Α91

	

315-0202-00

	

Β010200

	

RES ., FXD,CMPSΝ:2Κ ΟΗΜ ,5%,0 .25W

	

01121 CB2025
R92

	

316-0102-00

	

RES .,FXD,CMPSN:IK ΟΗΜ ,10%,0.25W

	

01121 CB 1021

ι

ι

Α33

	

316-0473-00

	

RES .,FXD ,CMPSN :47K ΟΗΜ ,10%,0 .25ω

	

01121 CB4731
Α39

	

316-0270-00

	

RES .,FXD ,CMPSN :27 ΟΗΜ,10%,0 .25W

	

01121 CB2701
Α41

	

301-0393-ΛΟ

	

RES .,FXD ,CMPSN :39K ΟΗΜ ,5%,0 .50W

	

01121 ΕΒ 3935
R42

	

301-0222-00

	

RES .,FXD ,CMPSN :2 .2K OHM,5%,O .SOW

	

01121 ΕΒ2225
Α43

	

301-0241-00

	

RES .,FXD ,CMPSN :240 ΟΗΜ ,5%,0 .50W

	

01121 ΕΒ2415
Α44

	

307-0023-00

	

RES .,FXD ,CMPSN:4 .7,OHM ,10%,O .SOW

	

01121 EB47G1

R56
Α57
Α61
Α62
R63
R64

R68 315-0434-00
Α69 321-0272-00
R 71 321-0360-00
R72 321-0355-00
R74 321-0360-00
R75 321-0355-00

R76

	

321-0358-00

	

RES.,FXD,FILM:52 .3K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G52301 F
R77

	

321-0358-00

	

RES.,FXD,FILM :52 .3K ΟΗΜ ,1%, 0 .125W

	

91637 MFF 1816G52301 F
R81

	

316-0562-0Π

	

RES.,FXD ,CMPSN:5 .6K Ο8Μ ,10%,0.25W

	

01121 CB5621
Α82

	

316-0222-00

	

RES.,FXD ,CMPSN:2 . 2K ΟΗΜ ,10%, Π .25W

	

01121 CB2221
R83

	

315-0243-00

	

RES.,FXD ,CMPSN:24K ΟΗΜ,5%,0 .25W

	

0112 1 C82435
Α84

	

316-0222-00

	

RES.,FXD ,CMPSN:2 :2K ΟΗΜ ,10%,0 .25W

	

01121 CB2221

R94 316-0101-00
R 100 311-1220-00
R 101 321-0374-00
Α 102 321-0319-00
R104 315-0103-00
R105 315-0243-00

Α107
R 108
R 109
R 111
R 112
R114

315-0912-00
316-0222-00
321-1330-02
321-0386-00
322-0684-09
321-0432-00

316-0562-00
316-0222-00
316-0104-00
316-0473-00
316-0335-00
321-0289-ΠΟ

Replaceable Electrical Parts-7CTIN

RES .,FXD ,CMPSN:9 .1K ΟΗΜ ,5%,0 .25W

	

01121 CB9125
RES .,FXD ,CMPSN:2 .2K ΟΗΜ ,10%,0 .25W

	

01121 CB2221
RES .,FXD,FILM :27 .1 K ΟΗΜ ,0 .5%,0.125W-

	

24546 NC55C2712D
RES .,FXD ,FILM:102K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G10202F
RES .,FXD,FILM :1 .024M ΟεϋΙ ,1%,0 .25W

	

91637 MFF1412G10243F
RES .,FXD,FILM :309Κ ΟΗΜ , Ι %,0 .125W

	

91637 MFF1816G30902F

RES .,FXD ,CMPSN :43oK ΟΗΜ,5%,0 .25W

	

01121

	

CB4345
RES .,FXD,FILM :6 .65K ΟΗΜ, Ι%,0.125W

	

91637 MFF1816G66500F
RES .,FXD,FILM:54 .9K ΟΗΜ ,1%,0.125W

	

91637 MFF 1816G54901 F
RES .,FXD, FILM :48.7K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G48701 F
RES .,FXD,FILM:54 .9K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G54901 F
RES .,FXD,FILM :48 .7K 0ΗΜ ,1 Χ ,0 .125ω

	

91637 MFF1816G48701 F

RES ., FXD,CMPSN:100 ΟΝΜ,10%,0 .25ω

	

01121 CB 1011
RES .,VAR,NONWIR :20K ΟΗΜ ,30%,0.25W

	

71450 OBD
RES .,FXD,FILM :76 .8K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G76801F
RES .,FXD,FILM :2Π .5K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G20501F
RES .,FXD,CMPSN:lOK ΟΗΜ,5%,0 .25W

	

01121 CB 1035
RES ., FXD,CMP$Ν:24Κ ΟΗΜ,5%,0 .25W

	

01121 CB2435

RES .,FXD,CMPSN:5 .6K ΟΗΜ ,10Χ ,0 .25W

	

01121 C85621
RES .,FXD,CMPSN:2 .2K ΟΗΜ ,1Π%,0.25W

	

01121 CB2221
RES .,FXD,CMP SN:l00K ΟΗΜ ,10%,0.25W

	

01121 CB 1041
RES ., FXD ,CMPSN:47K ΟΗΜ ,10%,0 .25ω

	

01121 CΒ4731
RES .,FXD ,CMPSN:3 .3M ΟΗΜ ,10%,0 .25W

	

01121 C83351
RES .,FXD,FILM :lOK ΟΗΜ, Ι%,0 .125W

	

91637 MFF1816G10001 F

R116

	

321-0272-00

	

RES.,FXD,FILM :6 .65K ΟΗΜ,1%,0.125W

	

91637 MFF1816G66500F
R120

	

311=1310=00

	

RES.,VAR,NONWIR :20K ΟΗΜ,20%,1W

	

01121 1ΠΜ654
(FURNI SHED AS Α UNIT W ITH S120)

R 121

	

315-Π 103-00

	

RES.,FXD ,CMPSN :IOK ΟΗΜ ,5%, Π .25W

	

01121 C81035
R122

	

315-0203-ΟΛ

	

RES .,FXD ,CMPSN :20K ΟΗΜ,5%,0 :25W

	

01121 C82035
R123

	

315-0103-00

	

RES.,FXD ,CMPSN :1 ΛK ΟΗΜ ,S%,0 .25W

	

01121 C81035

R124

	

315-0223-ΠΟ

	

RES.,FXD ,CMPSN :22K ρΝΜ ,5%,Π .25W

	

01121 CB2235
-

	

R125

	

315-0563-00

	

RES .,FXD ,CMPSN :56K OHM ,5%,0 .25W

	

01121 CB5635
R126

	

315-0363-00

	

RES .,FXD,CMPSN :36K ΟΗΜ ,5%,0 .25W

	

01121 CB3635

REV F, DEC 1979 4-5



Replaceable Electrical Parts-7CTIN

Tektronix

	

Serial/M odel No .
Ck t No .

	

Part No .

	

Eff

	

Dscont

	

Name & Descri ption
R127

	

315-0203-00

	

RES . ",FXD ,CMPSN :20K ΟΗΜ,5%,Π .25W
R132

	

321-0285-00

	

RES.,FXD,FILM :9 .09K ΟΗΜ ,1%,0 .125W
R133

	

321-0273-Π0

	

RES.,FXD,FILM ;6 .81K ΟΗΜ ,1%,0 .125W
R136

	

315-01Π3-00

	

RES .,FXD ,CMPSN:lOK ΟΗΜ,5%,Π .25W
R137

	

321-0273-00

	

RES .,FXD,FILM :6 .81K ΟΗΜ ,1%,0 .125W
R138

	

321-0255-00

	

RES .,FXD,FILM :4 .42K ΟΗΜ ,1%,0 .125W

R 165

	

321-0289-01

	

RES .,FXD,FILM :lOK ΟΗΜ ,0 .5%,0 .125W
R 167

	

321-0645-00

	

RES.,FXD,FILM :l00K ΟΗΜ ,0 .5%,0 .125W
R169

	

321-0193-00

	

RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .125W
R 171

	

321-0387-00

	

RES .,FXD,FILM :105K ΟΗΜ ,1%,0 .125W
Α172

	

321-0442-00

	

RES .,FXD,FILM :392K ΟΗΜ ,1%,0 .125W
R173

	

321-0360-ΠΟ

	

RES.,FXD,FILM:54 .9K ΟΗΜ,1%,0 .125W

R196

	

321-0276-00

	

RES.,FXD,FILM:7 .32K ΟΗΜ,1%,0.125W
R197

	

321-02Π7-ΠΟ

	

RES.,FXD,FILM :1 .4K ΟΗΜ,1%,0 .125W
R201

	

315-0302-ΠΛ

	

RES .,FXD,CMPSN :3K ΟΗΜ ,5%,0 .25W
R202

	

315-0243-00

	

RES.,FXD,CMPSN:24K ΟΗΜ,5%,0 .25W
Α203

	

315-0472-ΟΠ

	

RES.,FXD,CMPSN:4.7K ΟΗΜ ,5%,0 .25W
R2Π4

	

315-02Π3-0Π

	

RES., FXD,CMPSN:20K ΟΗΜ,5%y0 .25W

R231

	

321-0638-Π0

	

RES.,FXD,FILM :7 .96K ΟΗΜ , Ι%,0 .125W
R232

	

321-03Π7-ΠΠ

	

RES.,FXD,FILM :15 .4K ΟΗΜ ,1%,π .125W
R234

	

321-Π765-Λ 1

	

RES .,FXD,FILM :969 ΟΗΜ ,Π .5 Χ ,0 .125W

4-6

M fr
Code

	

Mfr Pa r t Number

01121 CB2035
91637 MFF 1816G90900F
91637 MFF 1816G681 0OF
01121 CB1035
91637 MΣF 1816G681 0OF
91637 MFF 1816G44200F

Α139

	

311-1223-00

	

RES.,VAR,NONWIR :250 ΟΗΜ ,10%, 0 . 50W

	

32997 3386Σ-Τ04-251
R141

	

321-0291-00

	

RES .,FXD,FILM :10.5K ΟΗΜ ,1%,0.125W

	

91637 MFF 1816G10501F
Α142

	

321-0264-00

	

RES.,FXD,FILM :5 .49K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G54900F
Α151

	

323-0192-00

	

RES .,FXD,FILM :976 ΟΗΜ ,1%,0.50W

	

75042 CECTO-9760F
R152

	

311-1221-00

	

RES .,VAR, NONWIR:50 ΟΗΜ ,20%,0 .50W

	

32997 3386Σ-Τ04-500
R 154

	

323-0192-00

	

RES .,FXD,FILM :976 ΟΗΜ ,1%,0.50W

	

75042 CECTO-9760F

R155

	

311-1221-00

	

RES.,VAR,NONWIR :50 ΟΗΜ ,20%,0.50W

	

32997 3386F-Τ04-500
R157

	

321-0288-00

	

RE8.,FXD,FILM :9 .76K ΟΗΜ,1%,0 .125ω

	

91637 MFF1816G97600F
Α 158

	

311-1224-00

	

RES.,VAR, NONWIR:500 ΟΗΜ,20%,0 .50W

	

32997 3386F-Τ04-501
R159

	

321-0645-00

	

RES.,FXD,FILM : 100K 0ΗΜ,0 .5%,0 .125W

	

91637 MFF 181010002D
R 161

	

323-0193-01

	

RES .,FXD,FILM :IK ΟΗΜ ,0.5%,0 .50W

	

75042 CECTO-1001D
R 163

	

323-0193-Π1

	

RES.,FXD,FILM :IK ΟΗΜ , Π.5%,0 .50W

	

75042 CECTO-1001D

91637 MFF 1816G10001D
91637 MFF 1816D10002D
91637 MFF 1816G10000F
91637 MFF 1816G10502F
91637 MFF 1816G39202F
91637 MFF 1816G54901F

Α174

	

315-0621-00

	

RES ., FXD ,CMPSN :620 ΟΗΜ ,5%,0 .25W

	

01121 CB6215
R176

	

321-0264-00

	

RES.,FXD,FILM:5 .49K ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G5490OF
R177

	

315-0620-ΠΟ

	

Rεs ., FXD,CMPSN :62 ΟΗΜ,S%,0 .25ω

	

01121 CB6205
Α179

	

321-0164-00

	

RES.,FXD,FILM:499 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G499ROF
Α181

	

321-0005-ΠΟ

	

RES.,FXD,FILM:11 ΟΗΜ ,1%,0 .125W

	

75042 CΕΑΤΛ-11ROF
Α182

	

321-0005-ΠΟ

	

RES.,FXD, FILM:11 ΟΗΜ ,1%,0 .125W

	

75042 CEATO-11ROF

R183

	

321-0750-06

	

RES.,FXD,FILM:55 .5 ΟΗΜ ,0 .25%,0.125W

	

91637 MFF 1816C55R50C
R184

	

321-0749-06

	

RES.,FXD,FILM:450 ΟΗΜ,0 .25%,0 .125W

	

91637 MFF 1816C450ROC
Α187

	

321-0068-03

	

RES.,FXD,FILM:49 .9 οΗΜ ,0 .25Χ ,0.125ω

	

75042 CEAT2-49R90C
R193

	

321-0765-01

	

RES.,FXD,FILM :_969 ΟΗΜ,0 .5%,0 .125W

	

91637 MFF1816G969ROD
Α194

	

311-1153-00

	

RES ., VAR,NONWIR:TRMR,SK ΟΣ1Μ,0 .50ω

	

73138 91-69-0
Α195

	

321-0285-00

	

RES.,FXD,FILM:9 .09K O IiM,1%,0 .125ω

	

91637 MFF1816G90900 F

91637 MFF1816G73200F
91637 MFF1816G140ΠOF
01121 CB 3025
01121 CB2435
01121 CB4725
01121 CB2035

Α2Π 7

	

315-Λ152-00

	

RES.,FXD ,CMPSN :1 .SK ΟΗΜ ,S%,0 .25W

	

01121 CB 1525
R2Π8

	

316-Π1Π2-0Π

	

RES.,FXD ,CMPSN :1K ΟΗΜ ,1Λ%,0 .25W

	

01121 CB 1021
Α209

	

315-Λ753-00

	

RES.,FXD ,CMPSN:75K ΟΗΜ ,5%,0 .25W

	

01121 C87535
Α211

	

315-0132-πο

	

RES ., FXD,CMPSN:1 .3κ ΟΗΜ ,5%, Π .25ω

	

01121 CB 1325
Α212

	

315-0273-ΛΠ

	

RES.,FXD ,CMPSN :27K ΟΗΜ,5%,Π .25W

	

01121 CB2735
R214

	

315-0184-00

	

RES.,FXD ,CMPSN:180K ΟΗΜ ,5%,0 .25W

	

01121 CB 1845

R221

	

316-0473-00

	

RES., FXD,CMPSN:47K ΟΗΜ,10%,0 .25W

	

01121 CB4731
R222

	

315-0154-00

	

RES.,FXD ,CMPSN:150K ΟΗΜ ,5Χ , 0 .25W

	

01121 CB 1545
R223

	

315-π563-ΟΠ

	

RES.,FXD,CMPSN:56K ΟΗΜ,5%,0 .25W

	

01121 CB5635
Α226

	

316-0473-00

	

RES.,FXD ,CMPSN:47K ΟΗΜ,10%,0 .25W

	

01121 CB4731
R227

	

316-π222-00

	

RES., FXD ,CMPSN:2 .2K ΟΗΜ ,1ΠΧ ,0.25W

	

01121 CB2221
R228

	

316-0473-00

	

RES .,FXD ,CMPSN:47K ΟΗΜ,10%,0 .25W

	

01121 CB4731

24546 NA55D7961 F
91637 MFF 1816G15401 F
91637 MFF 1816G969ROD

ι

ι
ι
ι
ι

ιι
ι
ι

ι
ι
ι
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Te ktronix Serial/Model No .

	

Mfr -_~-~ -
Ckt No .

	

Part No .

	

Eff

	

Dscont

	

Name & Description

	

Code

	

M fr Part Num ber

R235 321-0405-00
Α236 321-0420-00
R238 321-0720-01
R239 321-0308-00
R244 321-0765-01
Α248 321-0720-01

ι
R252 322-0603-00
R253 321-0090-00
R254 323-0188-00
R262 322-0603-0 0
R263 321-0089-00
R265 311-1220-00

Replaceable Electrical Parts-7CTIN

RES .,FXD,FILM :162K ΟΗΜ ,1

	

_%,0.125W	91637 . MFF1816G16202F
RES .,FXD,FILM :232K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G23202F
RES .,FXD,FILM :60K ΟΗΜ ,0 .5%,0 .125W

	

91637 MFF1816G60001D
ΑES .,FXD,FILM :15 .8K ΟΗΜ,1%, Π.125W

	

91637 MFF1816G15801F
RES .,FXD,FILM :969 ΟΗΜ ,0 .5%,0 .125W

	

91637 MFF1816G969ROD
RES .,FXD,FILM :60K ΟΗΜ ,0 .5%,0.125W

	

91637 MFF1816G60001D

RES .,FXD,FILM :2 .51 K ΟΗΜ,1%,0.25W

	

75042 CEBTO-2511 F
RES .,FXD,FILM :84 .5 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G84RSOF
RES .,FXD,FILM :887 ΟΗΜ ,1%,0 .50W

	

75042 CECTO-8870F
RES .,FXD,FILM :2 .51K ΟΗΜ,1%,0.25W

	

75042 CEBTO-2511 F
RES .,FXD,FILM :82 .5 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G82R50F
RES .,VAR,NONWIR :20K ΟΗΜ,30%,0 .25W

	

71450 OBD

Α266

	

315-0303-00

	

RES .,FXD,CMPSN :30K ΟΗΜ ,5%,0 .25W

	

01121 CB 3035
R267

	

315-0302-00

	

RES.,FXD,CMPSN :3K ΟΗΜ ,5%,0 .25W

	

01121 CB 3025
R268

	

321-0354-00

	

RES .,FXD,FILM :47 . 5K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G47501F
Α271

	

315-0510-00

	

RES.,FXD,CMPSN:51 ΟΗΜ ,5%,0 .25W

	

01121 CΒ5105
R272

	

315-0510-00

	

RES ., FXD,CMPSN:51 ΟΗΜ ,5%,0 .25W

	

01121 CB 5105
R274

	

304-0181-00

	

RES ., FXD ,CMPSN :180 ΟΗΜ ,10Χ ,1W

	

01121 GB 1811

R276

	

321-0267-00

	

RES.,FXD,FILM :5 .9K ΟΗΜ ,1%,0 .125W

	

91637 , MFF1816G59000F
R277

	

321-0289-00

	

RES.,FXD,FILM :lOK ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G10001F
R279

	

315-0100-00

	

RES ., FXD,CMPSN:10 ΟΗΜ ,5%,0 .25W

	

01121 CB 1005
R281

	

315-0100-00

	

RES.,FXD,CMPSN :10 ΟΗΜ ,5Χ ,0 .25W

	

01121 CB 1005
R282

	

315-0470-00

	

RES.,FXD,CMPSN :47 ΟΗΜ ,5Υ,, 0 .25W

	

01121 CB4705
R284

	

304-0181-00

	

RES., FXD,CMPSN :180 ΟΗΜ ,10%,1W

	

01121 GB 1811

R286

	

321-0267-00

	

RES.,FXD,FILM :5 .9K ΟΗΜ ,1%, Λ .125W

	

91637 MFF1816G59000F
R287

	

321-0289-00

	

RES.,FXD,FILM : 10K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G10001Σ

S45ς

	

26Π- 1356-ΠΟ

	

SWITCH,PUSH :6PDT, ί BUTTON,PUSH-PUSH

	

80009 260-1356-ΠΟ
S50~
S55

	

260-1209-00

	

SWITCH,PUSH :4PDT, 1A ,25VDC

	

80009 260-1209-00
S70
S75i

	

260-1356-00

	

SWITCH,PUSH :6PDT,2 BUTTON,PUSH-PUSH

	

80009 260-1356-00
5120

	

311-1310-00

	

RES.,VAR,NONWIR :20K οΗΜ,2ΛΧ ,1W

	

01121 1ΠΜ654
----- -----

	

(FURNISHED AS Α UNIT WITH R120)

S150

	

105-0308-00

	

ACTR ASSY,CAM S :

	

80009 105-0308-00
S170

	

105-0307-00

	

ACTR ASSY,CAM S :

	

80009 105-0307-00
S230 260-1209-00

	

SWITCH,PUSH : UPDT,lA ,25VDC

	

80009 260-1209-00

ι
Τ39 120-0756-00

U 11 156-0067-00
U76 156-0067-00
U 114 156-0067-00
U 194 156-0200-00
U232 156-0067-00

XFMR,PWR,SDN&SU :COLLE CTOR SWEEP

	

80009 120-0756-οΠ

MICROC IRCUIT,LI :OPERATIONAL AMPLIFIER

	

80009 156-0067-00
MICROC IRCUIT,LI :OPERATIONAL AMPLIFIER

	

80009 156-0067-00
MICROC IRCUIT,LI :OPERATIONAL AMPLIFIER

	

80009 156- π067-00
MICROC IRCUIT,LI :LOW INPUT/OFFSET CURRENT

	

80009 156-0200-00
MICROC IRCUIT,LI :OPERATIONAL AMPLIFIER

	

80009 156-0067-00

VR142

	

152-0243-π0

	

SEMICOND DEVICE : ZENER ,0.4W,15V ,5%

	

14552 1Ν965Β
VR143

	

152-0243-00

	

SEMICOND DEVICE : ZENER ,0.4W ,15V ,5%

	

14552 1Ν965Β
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REPLACEABLE
MECHANICAL PARTS

PARTS ORD ER ING INFORMATION

	

INDENTATION SYSTEM

Replacement parts are available from o r through your local

Tek tronix, Inc . F iel d Office or representative.

T h is mechanical parts list is in d ented to Indicate item

relations h ips . Following is an example of the i ndentation system

used in the description col umn .

Changes to Tek t ro n ix instruments are sometimes made to

	

1 ρ 3 4 5

	

Name & Description
accommodate improved components as t hey become availab le,

and to give you the ben efit of t he latest circ u it improvements

	

Assembly and/o r Component

developed in our engineering department . It is t h erefore

	

Attaching parts for Assembly and/or Component

important, when ordering p arts, to i n cl ude t h e followi ng .

	

-------

information in you r order : Pa rt number, i nstrument typ e o r

	

Detail Pa rt of Assembly and/or Component
num ber, serial number, and modification number if applicab le .

	

Attaching parts for Detail Part

If α part you have ordered has been r ep laced wit h α new o r

	

Parts of Detail Par t

improved	part,

	

your

	

local Tek t ron ix,

	

Inc .

	

F ield Office or

	

Attaching pa r ts for Pa r ts ο ! Detail P a r t

representative will co n tact you concerning any cha nge in p art

	

-------

number .

Section 4-7CTI N

Change information, if any, is located at th e rear of th is

	

Attach i n g Parts always appea r , i n the same indentation as

manual .

	

the item it mounts, wh ile the detail p a rts are i n de n ted to t h e right .

I ndented items are part of, and included wit h , t h e n ext h igh e r

SPECIAL NOTES AND SYMBOLS

	

indentation . The separation symbol --- * --- indicates the end of

attac h i n g pa rts .
ΧΟΟΟ

	

Part first added at th is serial numbe r

ΟΟΧ

	

Pa rt removed afte r th is se rial number

	

Attaching partsmust be purchased separately, unless otherwise

I*

	

specified.

FIGURE AND INDEX NUMBERS
ITEM NAME

Items in t h is section are refere nced by figure a nd i ndex

numbers to t he ill u strations .

	

In the Parts L ist, an Item Name is separated from the

description by α colon ( :) . Because of space limitations, an Item

Name may sometimes appear as incomplete. For fu rther Item

Name iden tificatio n , t he U.S . Fede r al Catalogi ng Handbook Η6-1

can be utilized wher e possible .

ABBREVIATIONS
"

	

INCH

	

ELCTRN

	

ELECTRON

	

IN

	

INCH

	

SE

	

SINGLE END
#

	

NUMBER SIZE

	

ELEC	ELECTRICAL

	

INCAND

	

INCANDESCENT

	

SECT

	

SECTION
ACTR	ACTUATOR

	

ELCTLT

	

ELECTRO LYTIC

	

INSUL

	

INSULATOR

	

SEMICOND SEMICONDUCTOR
ADPT R ADAPTER

	

ELEM ELEMENT

	

INTL INTERNA L

	

SHLD SH I ELD
A L IG N

	

ALIGNMENT	EPL

	

ELECTRICA L PARTS LIST

	

LPHLDR

	

LAMPHOLDER

	

SHLDR

	

SHOULDERED
A L ALUM INUM

	

ΕΟΡΤ EQU IPMEN T

	

MACH MACH I NE

	

SKT SOCKE T
ASSEM ASSEMBLED

	

ΕΧΤ EXTERNAL

	

MECH MECHANICAL

	

SL S L IDE
ASSY

	

ASSEMBLY

	

FI L

	

F ILLIST ER HEAD

	

MTG "

	

MOUNTING

	

SLFLKG

	

SELF-LOCK I NG
ΑΤΤΕΝ ATTENUATOR

	

FLEX FLEXI BLE

	

NIP N I PPLE

	

SLVG SLEEV ING
AWG

	

AMERICAN WIRE GAGE

	

FLH

	

FLAT HEAD

	

NON WIRE NOT WIRE WOUND

	

SPR

	

SPRI NG
ED

	

BOARD

	

FLTR

	

FI LTER

	

OBD

	

ORDER BY DESC R I P TION

	

so

	

SQUARE
BRKT	BRACKET	FR

	

FRAME or FRON T

	

OD

	

OUTSIDE DIAMETER

	

SST

	

STAINLESS STEEL
SR S .

	

BRASS

	

FSTNR

	

FASTENER

	

OVH

	

OVAL HEAD

	

STL	ST EEL
BRZ	BRONZE

	

FT

	

FOOT

	

ΡΗ BRZ

	

PHOSPHOR BRONZ E

	

SW

	

SWITCH
BSHG	BUSHING

	

FXD

	

FIX ED

	

PL

	

PLAIN or PLAT E

	

Τ

	

TUBE
CAB CAB I NE T

	

GSKT GASKE T

	

PLSTC PLASTIC

	

TERM TERM INAL
CAP	CAPACITO R

	

HDL

	

HANDLE

	

ΡΝ

	

PA R T NUMBER

	

ΤΗΟ

	

THREAD
C ER

	

CERAMIC

	

HEX

	

HEXAGON

	

ΡΝΗ

	

PANHEAD

	

THK

	

THICK
CHAS

	

CHASSIS

	

HEX HO

	

HEXAGONAL HEAD	PWR

	

POWER

	

TNSN

	

TENSION
CKT

	

CIRCU IT

	

HEX SOC

	

HEXAGONAL SOCKET

	

RCPT

	

RECEPTACLE

	

TPG

	

TAPP ING
COMP

	

COMPOSITIO N

	

HLCPS	HELICAL COMPRESSION

	

RES	RE SISTOR

	

TRH

	

TRUSS HEAD
CONN

	

CONNECTOR

	

HLEXT	HELICAL EXTENSION

	

RGD

	

RIGID

	

V

	

VOLTAGE
COV	COVER

	

HV

	

HIGH VOLTAGE

	

RLF

	

RELI EF

	

VAR

	

VARIABLE
CPLG

	

COUPL ING

	

IC

	

INTEGRATED CIRCU IT

	

RTNR

	

RETAINER

	

W/

	

WIT H
CRT

	

CATHODE RAY TUBE

	

ID

	

INSIDE DIAMETER

	

SCH	SOC KET HEAD

	

WSHR

	

WASHER
D EG DEGREE

	

IDENT IDENTI F ICATION	SCO PE OSCILLOSCOPE

	

XFMR T RANS FORMER
DWR D RAWER

	

IMPLR IMPELLER

	

SCR SCREW

	

XSTR T RANSISTO R
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4-9

CROSS INDEX-MFR . CODE NUMBER TO MANUFACTU RER

City, State, Zi p_Mfr . Code M anufacturer __Address

ΟΟΟΒΚ

	

STAUFFER SUPPLY

	

105 SE TAYLOR
OOOCY

	

NORTHWEST FASTENER SALES, INC .

	

7923 SW CIRRUS DRIVE
08261

	

SPECTRA-STRIP CORP .

	

7100 LAMPSON AVE .
12327

	

FREEWAY CORPORATION	9301ALLEN DRIVE
13257

	

AMERACE , LTD .

	

10 ESNA PARK DRIVE
22526

	

BERG ELECTRONICS, INC .

	

YOUK EXPRE SSWAY
58474

	

SUPERIOR ELECTRIC CO .

	

383 MIDDLE ST .
71785

	

TRW, CINCH CONNECTORS

	

1501 MORSE AVENUE
73743

	

FISCHER SPECIAL MFG . CO .

	

446 MORGAN ST .
73803

	

TEXAS INSTRUMENTS, INC., METALLURGICAL
MATERIALS DIV .

	

34 FOREST STREET

	

ATTLEBORO, MA 02703
74445

	

HOLO-KROME CO .

	

31 BROOK ST . WEST

	

HARTFORD, CT 06110
78189

	

ILLINOIS TOOL WORKS, INC .
SHAKEPROOF DIVISION

	

ST . CHARLES ROAD
78471

	

TILLEY MFG . CO .

	

900 INDUSTRIAL RD .
79136

	

WALDES, KOHINOOR , INC .

	

47-16 AUSTEL PLACE
79807

	

WROUGHT WASHER MFG. CO .

	

2100 S. 0 BAY ST.
80009

	

TEKTRONIX, INC.

	

Ρ 0 BOX 500
83385

	

CENTRAL SCREW CO .

	

2530 CRESCENT DR .
87308

	

Ν. L . INDUSTRIES, INC ., SOUTHERN SCREW
DIV.

	

Ρ . 0. BOX 1360

	

STATESVILLE, NC 28677
95987

	

WECKESSER CO ., INC .

	

4444 WEST IRVING PARK RD.

	

CHICAGO, IL 60641

PORTLAND, OR 97214
BEAVERTON, OREGON 97005
GARDEN GROVE, CA 92642
CLEVELAND, OH 44125
MARKHAM, ONTARIO, CANADA
NEW CUMBERLAND, PA 17070
BRI STOL, CT 06010
ELK GROVE VILLAGE, IL 60007
CINCINNATI, OH 45206

ELGIN, IL 60120
SAN CARLOS, CA 94070
LONG ISLAND C ITY, NY 11101
MILWAUKEE, WI 53207
BEAVERTON, OR 97077
BROADVIEW, IL 60153

ι

ι

ι
ιι

ι
ι
ι
ι

ι
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Fig . &
Index

	

Tektronix

	

Serial/ M odel No .
No .

	

Pa r t No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Description

Replaceable Mechanical Parts--7CTI N

M fr
Code

	

Mfr Par t Number

1-1

	

337-1064-04

	

2 SHIELD,ELEC :SIDE PLUG-IN UNITS

	

' 80009 337-1064-00
-2

	

366-0494-00

	

1 KNOB:GRAY WITH SETSCREW

	

~

	

80009 366-0494-00
213-0153-00

	

1

	

. SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-3

	

366-1376-00

	

1 KNOB:GY,0 .252 ID Χ1 .125 Χ 0 .6 Η

	

80009 366-1376-00
213-0153-00

	

2 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-4

	

366-1382-00

	

1 KNOB:GY,0 .128 ID Χ 0 .5 OD Χ 0 .26Η

	

80009 366-1382-00
213-0153-00

	

1

	

. SETSCREW:5-40 Χ 0 .125,STL ΒΚ OXD ,HEX

	

OOOCY OBD
-5

	

366-1375-00

	

1 KNOB:GY,0 .252 ID Χο .125 OD Χ 0 .52Η

	

80009 366-1375-00
213-0153-00

	

2 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD ,HEX

	

OOOCY OBD
-6

	

366-0494-00

	

1 KNOB:GRAY WITH SET SCREW

	

80009 366-0494-00
213-0153-00

	

1

	

. SETSCREW:5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-7

	

366-0494-00

	

1 KNOB:GRAY WITH SETSCREW

	

80009 366-0494-00
213-0153-00

	

1

	

. SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD ,HEX

	

OOOCY OBD
-8

	

366-0494-02

	

1 KNOB:CHARCOAL ,STEP OFFSET

	

80009 366-0494-02
213-0153-00

	

1

	

. SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-9 366-1058-38

	

1 KNOB:LATCH
(ATTACHING PARTS)

-10

	

214-1095-00

	

1 PIN,SPG,SPLIT :0 .094 OD Χ 0 .187 INCH LONG

	

13257 52-022-094-0187

-11

	

105-0076-02

	

1 REL BAR,LATCH :PLUG-IN UNIT

	

80009 105-0076-02
-12

	

214-1280-00

	

1

	

SPRING,HLCPS :0 .14 OD Χ 1 .126"L ,0.16"DIA W

	

80009 214-1280-00
-13

	

214-1054-00

	

1 SPRING,FLAT :0 .825 Χ 0 .322,SST

	

80009 214-1054-00
-14

	

105-0075-00

	

1 BOLT,LATCH :7A & 7Β SER PL-IN

	

80009 105-0075-00
-15 366-1257-95

	

1 PUSHBUTTON : VERT
-16

	

366-1257-88

	

1 PUSH BUTTON:S IL GY,2V

	

80009 366-1257-88
-17

	

366-1257-87

	

1 PUSH BUTTON:SIL GY,X 10

	

80009 366-1257-87
-18

	

366-1257-76

	

1 PUSH BUTTON:SIL GY, PNP PCH

	

80009 366-1257-76
-19 366-1257-86

	

1 PUSHBUTTON :FET
-20

	

426-0681-00

	

5 FR,PUSx BUTTON :GRAY PLASTIC

	

80009 426-0681-00
-21 195-0095-00

	

1 LEAD,TE ST :BNC

	

80009 195-0095-00
-22

	

348-0301-00

	

1 GROMMET : PLASTIC,0 .312 ID Χ 0.43 INCH OD
-23

	

343-0144-00

	

1 CLAMP , LOOP :0 .125 INCH ID,BLK NYLON	95987 1-8-2
(ATTACHING PARTS)

-24

	

211-0121-00

	

1 SCR,ASSEM WSHR :4=40 Χ 0 .438 INCH,PNH BRS

	

83385 OBD

-25

	

129-0064-00

	

3 POST ,BDG,ELEC :CHARCOAL,5-WAY MINIATURE

	

58474 ΒΙΝΡ BB 10167G13T
(ATTACHING PARTS)

-26

	

210-0457-00

	

1 NUT,PLAIN,EXT W:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-27 358-0181-00

	

1 INSULATOR,BSHG :CHARCOAL

	

58474 BB10166G13BX

-28

	

358-0029-00

	

2 BSHG,MACH.THD : HEX ,0 .375-32 Χ 0 .438"LONG

	

80009 358-0029-00
(ATTACHING PARTS)

-29

	

210-0590-00

	

1 NUT, PLAIN,HEX. :0.375 Χ 0 .438 INCH,STL

	

73743 2Χ28269-402
-30

	

210-0978-00

	

1 WASHER,FLAT :0 .375 ID Χ 0 .50 INCH OD,STL

	

78471 OBD
-31

	

210-0012-00

	

1 WASHER , LOCK: INTL,0 .375 ID Χ 0 .50" OD STL

	

78189 1220-02-00-0541C

-32

	

----- -----	2 RESISTOR ,VARIABLE :(SEE Α20 & R265 EPL) '
(ATTACHING PARTS)

-33

	

210-0583-00

	

1 ΝυΤ, ΡLΑτΝ,ΗΕχ. :0.25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20317-402
-34

	

210-0940-00

	

1 WASHER , FLAT :0 .25 ID Χ 0 .375 INCH OD,STL

	

79807 OBD

-35

	

----- -----	1 RESISTOR , VARIABLE :(SEE R120 & 5120 EPL)
(ATTACHING PARTS)

-36

	

210-0583-00

	

1 NUT,PLAIN,HEX . :0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20317-402
-37

	

210-0940-00

	

1 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD,STL

	

79807 OBD

-38 333-1553-00

	

1 PANEL:FRONT
-39

	

348-0235-00

	

2 SHLD GSKT ,ELEC :4 .734 INCH LONG

	

80009 348-0235-00
-40

	

200-0935-00

	

3 BASE,LAMPHOLDER :0 .29 OD Χ 0.19 CASE	80009 200-0935-00
-41

	

331-0262-00 Β010100 Β03087ΟΧ

	

2 DIFFUSER,LIGHT :INDICATOR LIGHTS

	

80009 331-0262-00
-42 378-0635-00

	

2 LENS, LIGHT :WHITE

	

80009 378-0635-00
-43 378-0602-02

	

1 LENS, LIGHT:RED

	

80009 378-0602-02
-44

	

352-0157-01

	

1 LAMPHOLDER:BLACK PLASTIC

	

80009 352-0157-01

REV Ε , DEC 1979
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Qty 1 2 3 4 5

	

Name & Description

	

Code

	

Mfr Part Nu m ber
1-45

	

352-0157-00

	

2 LAΜPHOLDER:WHITE PLASTIC

	

80009 352-0157-00
-46 386-1447-62

	

1 SUBPANEL :FRONT

	

-
(ATTACHING PARTS)

-47

	

213-0192-00

	

4 SCR,TPG, THD FOR :6-32 Χ 0 .50 INCH,PNH STL

	

87308 OBD

-48

	

384-1059-00

	

3 EXTENSION SHAFT :6 .58 INCH LONG

	

80009 384-1059-00
-49

	

384-1061-00

	

2 EXTENSION SHAFT :3 .981 INCH LONG

	

80009 384-1061-00
-50

	

384-0496-00

	

1 EXTENSION SHAFT :4 .82 L Χ 0 .123 OD EPOXY-GL

	

80009 384-0496-00
-51

	

376-0051-00

	

1 CPLG,SHAFT,FLEX : FOR 0 .125 INCH DIA SHAFTS

	

80009 376-0051-00
213-0022-00

	

4 . SETSCREW :4-40 Χ 0 .188 INCH,HEX SOC STL

	

74445 OBD
376-0049-00

	

1 . CPLG,SHAFT,FLEX: PLASTIC

	

80009 376-0049-00
354-0251-00

	

2 . RING,COUPLING:0 .251 ID Χ 0 .375 INCH OD,AL

	

80009 354-0251-00
-52

	

384-1125-00

	

1 EXTENSION SHAFT:7 .15 L Χ 0 .125 OD AL

	

80009 384-1125-00
-53

	

103-0161-00

	

1 ADPTR ΡΒ ΤΟ CO U :0 .125 SQ ΤΟ 0 .125 ID

	

80009 103-0161-00
-54 386-1402-00

	

1 PANEL ,REAR :

	

80009 386-1402-00
(ATTACHING PARTS)

-55

	

213-0192-00

	

4 SCR , TPG,THD FOR :6-32 Χ 0 .50 INCH,PNH STL

	

87308 OBD

-56

	

388-2485-00

	

1 CIRCUIT BOARD :INTE RFACE
-57

	

----- -----	1 CKT BOARD ASSEMBLY:MAIN(SEE Α1 EPL)
388-2486-00

	

1 . CIRCUIT BOARD
-58

	

131-0604-00

	

22 . CONTACT,ELEC :CKT BD SW ,SPR,CU BE

	

80009 131-0604-00
-59

	

136-0252-04 Β010100 Β030779

	

93 . SOCKET,PIN TΕRM :U/W 0 .016-0.018 DIA PINS

	

22526 75060-007
136-0220-00 Β030780 Β051549

	

31 . SKT,PL-IN ELEK:TRANS ISTOR 3 CONTACT,PCB MT

	

71785 133-23-11-034
136-0220-00 Β051550

	

2 . SKT,PL-IN ELEK :TRANS I STOR 3 CONTACT,PCB MT

	

71785 133-23-11-034
136-0252-07 Β051550

	

87 . SOCKET,PIN CONN :W/0 DIMPLE

	

22526 75060-012
136-0235-00 Β030780

	

1 : SOCKET ,PLUG-ΙΝ :6 CONTACT,ROUND

	

71785 133-96-12-062
136-0514-00 Β030780

	

5 . SKT,PL-IN ELEC : MICROC IRCUIT,8 DIP

	

73803 CS9002-8
-60

	

214-0579-00

	

6 . TERM,TEST POINT:BRS CD PL

	

80009 214-0579-00
-61 260-1209-00

	

1 . SWITCH,PUSH:4PDT,lA,25VDC

	

80009 260-1209-00
-62 260-1209-00

	

1 . SWITCH,PUSH:4PDT,lA,25VDC

	

80009 260-1209-00
-63

	

361-0383-00

	

4 . SPACER,PB SW :CHARCOAL ,0 .33 INCH LONG

	

80009 361-0383-00
-64

	

----- -----	1 . SWITCH, PUSH:(SEE S45,S50 EPL)
-65

	

----- -----	1 . SWITCH,PUSH:(SEE S70,S75 EPL)
-66

	

361-0385-00

	

8 . SPACER,PB SW :0 .164 INCH LONG

	

80009 361-0385-00
-67

	

376-0029-00

	

1 . CPLG,SHAFT , RGD :0 .128 ID Χ 0 .312 OD Χ 0 .5"L	80009 376-0029-00
213-0075-00

	

2 . . SETSCREW :4-40 Χ 0 .094 INCH,HEX SOC STL

	

ΟΟΟΒΚ OBD
-68

	

----- -----	1 . RESISTOR,VARIABLE :(SEE R100 EPL)
-69

	

211-0008-00

	

1 . SCREW ,ΜACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-70

	

210-1061-00

	

1 . WASHER , FLAT :0 .203 ID Χ 0 .062 THK,STL CD

	

12327 OBD
-71

	

210-0586-00

	

1

	

. NUT,PLAIN,EXT W:4-40 Χ 0 .25 INCH,STL

	

78189 211-041800-00
105-0308-00

	

1 . ACTR ASSY,CAM S :

	

80009 105-0308-00
-72

	

200-1193-00

	

1 . . COVER ,CAM SW :

	

80009 200-1193-00
(ATTACHING PARTS)

-73

	

211-0022-00

	

~

	

2 . . SCREW,MACHINE :2-56 Χ 0 .188 INCH,PNH STL

	

83385 OBD
-74

	

210-0001-00

	

2 . . WASHER,LOCK : INTL ,0 .092 ID Χ 0 .18"OD,STL	78189 1202-00-00-0541C
-75

	

210-0405-00

	

2 . . NUT , PLAIN,HEX. :2-56 Χ 0 .188 INCH ,BRS

	

73743 2Χ 12157-402

-76

	

354-0219-00

	

1 . . RING,RETAINING : FOR 0 .25 INCH SHAFT

	

79136 5103-25-MD-R
-77

	

401-0057-00

	

1 . . BEARING,CAM SW :FRONT

	

80009 401-0057-00
-78

	

214-1127-00

	

1 . . ROLLE R ,DETENT:0 .125 DIA Χ 0 .125 INCH L

	

80009 214-1127-00
-79

	

214-1139-00

	

- . . SPRING, FLAT :0 .885 X,0 .156CU BE GLD CLR

	

80009 214-1139-00
214-1139-02

	

- . . SPRING, FLAT :GREEN COLORED

	

80009 214-1139-02
214-1139-03

	

- . . SPRING, FLAT :RED COLORED

	

80009 214-1139-03
-80

	

401-0056-00

	

1 . . BEARING,CAM SW : REAR

	

80009 401-0056-00
-81

	

105-0305-00

	

1 . . ACTUATOR ,CAM SW :

	

80009 105-0305-00
-82

	

210-0406-00

	

4 . . NUT,PLAIN,HEX. :4-40 Χ 0 .188 INCH, BRS

	

73743 2Χ12161-402
(ATTACHING PARTS)

211-0116-00

	

3 . SCR,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH BRS

	

83385 OBD

105-0307-00

	

1

	

. ACTR ASSY,CAM S :

	

80009 105-0307-00
-83

	

200-1010-00

	

1 . . COVER ,CAM SW:12 ELEMENT ,0 .83 INCH DIA

	

80009 200-1010-01
(ATTACHING PARTS)

-84

	

211-0022-00

	

2 . . SCRPW , ΜACHINE :2-56 Χ 0 .188 INCH,PNH STL
-85

	

210-0001-00

	

2 . . WASHER, LOCK : INTL,0 .092 ID Χ 0 .18"OD ,STL
-86

	

210-04Π5-00

	

2 . . NUT ,PLAIN ,HEX . :2-56 Χ 0.188 INCH,BRS

4-1 1 REV G, DEC 1979
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Tektronix

	

Serial/ Model No .

	

Mfr
No .

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descri ption

	

Code

	

Mfr Part Nu mber
1-

	

354-0219-00

	

1 . . RING,RETAINING :FOR 0.25 INCH SHAFT

	

79136 .5103-25-MD-R
-87

	

401-0057-00

	

1 . . BEARING,CAM SW :FRONT

	

. 80009 401-0057-00
-88

	

214-1127-00

	

1

	

: . ROLLER,DETENT :0 .125 DIA Χ 0 .125 INCH L

	

80009 214-1127-00
-89

	

214-1139-00

	

. SPRING,FLAT :0 .885 Χ 0 .156CU BE GLD CLR

	

80009 214-1139-00
214- Ι 139-02

	

- . . SPRING,FLAT :GREEN COLORED

	

80009 214-1139-02
214-1139-03

	

- . . SPRING,FLAT :RED COLORED

	

80009 214-1139-03
-90

	

401-0056-00

	

1 : . BEARING,CAM SW:REAR

	

80009 401-0056-00
-91

	

105-0306-00

	

1

	

. ACTUATOR,CAM SW :

	

80009 105-0306-00
-92

	

210-0406-00

	

4

	

. NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS

	

73743 2Χ12161-402
(ATTACHING PARTS)

-93

	

2λ 1-0116-00

	

4, . SCR,ASSEM WSHR :4-40 Χ 0 .312 INCH,PNH SRS

	

83385 OBD
(ATTACHING PARTS)

-94

	

2Ι 3-0146-00

	

4 SCR,TPG,THD FOR:6-20 Χ 0 .313 ζΝCΗ , ΡΝΗ STL

	

83385 OBD

ι
ιι
ι
ι
ι

ι
ι

-95 426-0499-14
-96 426-0505-14
-97 175-0826-00
-98 175-0828-00
-99 361-0326-00
-100 214-1061-00

REV Ε , DEC 1979

t

Replaceable Mechanical Parts-7CTIN

1 ΣRΑΜΕ SECTION:BOTTOM
1 ΣΑΑΜΕ SECTION :TOP

FT WIRE,ELECTRICAL :3 WIRE RIBBON

	

80009 175-0826-00
FT WIRE,ELECTRICAL :5 WIRE RIBBON

	

08261 OBD
1 SPACER,SLEEVE :0 .18 ID Χ 0 .25 OD Χ 0 .10"L

	

80009 361-0326-00
1 SPRING,GROUND :FLAT

	

80009 214-1061-00

4-12
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Index

	

Tektronix

	

Serial/Model No.

	

t
No.

	

Part No.

	

Eff

	

Disc

	

γ

	

1

	

2 3 α 5

	

Description

2-1

	

013-0128-00

	

1

	

TEST ADAPTER , transistor
070-1247-00

	

1

	

MANUAL, instruction (not shown)

7CT1 N CURVE T RACER
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