
......r.'r:. ..r;.;!:.;r-.-.:.:.-rlrirlrlrlrlrlrlrir]-r
:t:.:.:.:t:.:t:.:;:;:;:.:;:;:;:;:;:;:;:;:;:;:;:::::::::;!1!;:;l;!;:1!;!::::::::::::::::i:i:i:i:::::::::::i:i:i:::iii:iai:ai:i::i:i:::i::iii:::rii:iiiii:iiiiii*i:ii{iiLiiiiiiliiiiiiI:I:I:l:l:l:l:l.I.l.l.I{,!.1.1.}:.:.:f
3:3:3:31;!31;!;!3H::::::Li::::::i::;::':::li:::::fi:iilli:i:i:Hii:Iliil::ttlifli:i:iiililiililil:+iii:::::::: :l;:g:3:;:;l;!31;l;:;ffi !31131!13131

ru

FAIFICHILtrI
lNSTRUMENTATION
. o'r,r'oa or,..rcir!o c..a.a co.ror.rroi

I:i:ii:::i:fi iitiii:=ii:iiii!!::::.:t:!i:i{l:;1.::fi i::.:::::iaii::i{t:::

50 sol,tERsET PIACE, CLIFTON, NEV| iIERSiEY, U.S.A.

79.02A DUAI., TRACE PLUG-IN
lnrlrucllon Mo n uol

Sorlol No.

This Plug-In Module is designed for use
rrith the Fairchild Type 766H/E Series
Oscl llos cope .

#fiffffiiw
fi!####**#ffi

O lru toi..hila C.i....nd li.rrur.nt Ccrr. r .n!or No. 67 04 55L2



II

IABLE OE'CONTENTS

Title

TECHNICAL ST'MIIIARY

fntroduction
Features
Technical Summary (Speci fi cations )

Type ?9-02A Nominal Freguency Response
curve

OPERATING INSTRUCTIONS .

First Time operation
Applying a Signal
DC Balance Adj ustnent
Settlng Gain of Dual-Trace Amplif,ierInput-Selector Switch
obtaining a Display
Cabling Techniques in the Nanosecond Realm
UEe of Probes
Dual-Trace Operation
Dual Trace friggering
Setting Up.Amplifier for creater InputSensitivity
Voltage Measurement s
!{easuring Short Rise Eines

FT'NCTIONAL BLOCK DTAGBAMT;

PERFORMANCE ASSUR.A}ICE TEST

Maintenance Check to Assure performance
Checking DC Balance Adjustment
Checking Sensitivity oi Channels 1 s 2Checking Fast Rise Tirne of Channels 1 p
Checklng r'rode Switch
Checking Chopped Operation

MAf NTENANCE A].tD RECAIJIBRATION

Introduction
Removal and Replacement of parts
servicing Hints
Gaining Access to Chassis
Test.Equipment Required for Service

Adl us tments
Gas Compensation Adj ustments

section Page

1.

:2.

1-1
L-2
1-3

2-L
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9
2-10
2-LL

2-t2
2-L4

1-r
1-1
l-2

1-5

2-L
2-L
2-L
2-2
2-4
2-7
2-8
2-L6
2-20
2-2L

2-22
2-22
2-26

3.

4.

4-t
4-2
4-3
4-4
4-5
4-6

4-I
4-2
4-2
4-3
4-4
4-4

5.

5-1
5-2
5-3
5-4
5-5

5-6

s-1
5-1
5-t
5-4

5-4
5-6



section

Number

5-l

Figure

l-1
2-L

2-2.

2-3

2-4 to

2-9 to
2-L2

2-t3

5. (concluded)

5-7
5-8
5-9
5-10

. 5-11
5-12
s-13
5-14
5-1s
5-16

6.

III

TABIJE OF CONTENTS
(contiauea)

Title

DC and Bridge Bal Adj ustrnent
Invert Balance Adj ustment
X10 lJevel Adjustment
Output Current AdJ ustment
Gain Adj ustments
x10 Cal Adjustment
Trigger DC Level AdJ ustment
Channel 2 Output lJevel Adj ustt0ent
High Freguency : AdJ ustnenta
Input Capacitance Standardizatlon

Attenuator Adj ustment

ELECTRICAL PARTS LIST AriID SCHEMATICS

LTST OF RECOMMENDED VENDORS

TABLE

TitIe
Attenuator Compensation Trimners

IIJLUSTRA?IONS

Title
Type 79-02A Dual Trace 100 Mc Amplifier
Punction of Type 7g-O2A Dual Channel Controls
Punction. of, Tlpe 79-O2A fnput Channel

Switchlng Facilities
Type 79-02A Calibrator Display

waveforn Displays

Waveform DisplayE

Peak-to-Peak Voltage Measurements

Instantaneous Voltage Measurement withRespect to a Reference potential

arnd

Page

5-6
5-7
5-8
5-9
5-9
5-10
5-10
5-11
5-11

5-17

Page

5-21

2-8

2-ll

Page

1-0

2-3

2-5

2-6

2-9 to
2-L3

2-18 &
2-L9

2-24

2-26



IV

TABLE OE CONTENTS
(Concluded)

IIJLUSTRATIONS
(concluded)

TirleFlgure

3-1

Page

3-2

3-3

3-4

3-5

3-5

3-7

5-2

5-L2

3-2

type 79-024 Input Circuit, Slmplified -Functional Block Diagram

Type 79-02A Channels I & 2 pre-Amp1lfiers.
Functional Block Diagran

lype 79-02A XlO AnplifierE, Functlonal
Block Diagrarn

Type 79-02A Electronic Suitching Circuit,
Functional Block Diagran

Type 79-02A Y Deflection Amplifier,
Functional Block Diagratn

Type ?9-O2A Trigger Amplifiers,
Functional Block Di agram

rlpe 79-02A Over-AlI System Block Diagram

Iest. Setup For Mjusting H19h Freguency
Trimners

3-3

3-4

3-5

3-6

5-l
5-2

5-3

5-4

5-5

5-5

5-7

5-8

5-9

5-10

5-II

6-l

Appearance of Wavaf,orm when Making High

Left Side Vler Showing ttF: Trimners 5-16

Test -Setup for AdJusting fnput Capacitance
and Volts,/Div ErLnrmers 5-lg

Standardizing the Input Capacltance 5-I9
Left Side View Showing Channel I and

Channel 2 Attenuator Adjustments 5_ZO

'Right Side View Showing Nuvistors 6 Transistors S-22
Left Side View Showing Transistors 5_23
Left Side View Showing Trimmers and pot

Adjustments 5_24
?op View Showing Delay Line Trimmer andPot Adjustments S-25
Front Panel Replaceable parts 6_0



{-o

tE

G'T

f,tu.!

FIGURE 1.I. lOO UC AII{PLIPIER PLUG.IN



1-1

SEETION 1

TECMTICAII SUUIIARY

I-1. INTRODUCTION

The lype 79-02A Anpllfter ie-a dual-channel anplifier and isprovided t ith tuo basie an6rl1lier sensltivttiei and bandridthEfor Xl anit X10 callbrated operation as follorrs:
100 millivolts,/divigion sensitlvity t ith a dc toI00 negacycle banduidth.

10 mtlllvolts,/divlsion sensitivity wl,th a dc to
" 90 negacycle banctwidth.

- operation of this plug-in unlt enabres the us6! to obtaln twovertical- sigrnals on the screen sinultaneousLy or to trrsplayelther channel indlvidtually.

I_I3_YMlpE.ga1n control, toeated concentrically wlrh thevoElS,/DIv sritch, has a rrnge of greater than 2-i,/2 to 1.This vAltABr.E galn contror provid;s contr.nuous ovlrrip betrreensteps of the attenuatoa (t OLIS,/DIV) sgrltch. e detentid stopposltlon is provided when the VARTABLE gain contioi 
-is-s"t 

to cAL.

A loDE switch is provided which enabres the serection of eitherchanner 1 or channel 2 for Eeparate dlsplay or the comuinationof both channels- for duar dlspray. rn iaaition, elreinate orcsoPp€d modes of operatr.on are avairable. use 6f itre-ioriri[yrnversl,on srrl.tch nay glve channel I rnl.nus channel i -or- 
crrannei zminus channel I preientatlon when lpDE srritch ig set io aooeo.

The type 7g-o2!. Anplifler is-intended for uge in the y cavity ofthe Aype 766Id/? Serl,eg Oscilloscopes.
1.2. EEATT'RES

.IOO !{c bandntdth at 100 mrldiv sensltivlty
o10 nv,/dlv aensitl,vlty wlth 90 t{c bandnidth
.Solld state clrcuitry
a Carcading feature converts Lnstrurnent fron dual
!I19?.to.a hlgh-galn, single trace unlt; 1 nv,/divsensltl,vity with 30 Mc bandvidth nominal.
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EEATURES (concluded)

O Front-panel GAIN AD, control is prorri ded for each
channe I to nor:nall za galn betrreen channels

O Polarity Inversion grl,tch enableg subtraction oftro slgnala when operating ln the Added rcde

o Ground posl,tion on Input Sel€ctor srl,tclr provides
groutrd. refercnce on bage llne without nec-aalty ofgrounding input of inatrunent

a ProvLder eguivalent dual-bean scope operation when- used wlth Falrchild Type Z{-IZA lutonltic Display' Th6 Base Plug-ln untt' .

l-3. IECBNICAL SUUUARY (Speclfications)

fhe electrl,cal characterlatics of thc Tlr;le 79-O2A Anplifiorar€ llrted in the perfor:nance speclficalion whl.ch foifowi.- ..
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SPECIFICATIONS

Y N{PI,IFIER

Bandwidth

Direct Coupled:

XI: DC to approximately
100 megacycles.

X10: DC to approximately
90 megacycles.

Capacitively Coupled:

xl -or xlo: Low-frequency
cutoff is 16
cycles.

Rise Time:

Xl: 3.8 nanoseconds or 1ess.

X10: 4.2 nanosecondg or less.
NOTE: Rise tine of Test Generator

should be 0.4 nsec or better.
SenEitivity

Cal XI: 100 millivolts,/div.
to 20 volts,/divlsion
in 8 steps of 1, 2, and
5 sequence lrhen VARIABLE
gain control is set to
CAL; 6ssusste to lrithln
+3t when set on any one
Etep.

Cal XIO: 10 ni1llvolts,/divislon
to 2 voLts/division in
13 and 5 sequence.

Uncal, Continuouslyvariable
XI or fron 10 mil11volts,/dlv.
X10: to 50 volts,/div. fhe

VARIABLE gain control
permits 2-L/2 to L
continuous sensitivity
adJ ustments between the
attenuator steps and
extends the 20 volts,/div.
range to 50 volts,/div.

Output Ranoe

Six divisions of vertical output
scan (D3 and D4 CRT plates) iiavailable. Overshoot and preswins
are each 3t at 4-division ican.
Input Impedance

I megohn shunted by 14 pf.
Input Selector Switch

Channel I is provided lrlth a4-position lever switch whL chpermits selection of a-c or d-ccoupling, Channel 2 output orground. Channel 2 is providedrrith a 3-position levei switchproviding selection of a-c or d-ccoupling and ground. The cNDposition provides base line
reference and disconnects inputsigmal.

Polarlty Inversion

Separate two-position rotary
seritch for each channel proiides
selection of either NORMaI or
fNVERTed input signal.
Callbration

Calibrator signal (line frequencv
square wave) is applied airedtly '
to the input of the y Ampllfier
to--standardize gain rdhen VOLTS/DIV slritch is set to CAL.(Cal.: /t 

_ 
divisions ; valid onlyin the XI position. )
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SPECIFICATIONS (Concluded)

Y AIDI..IFIER

Signal Delay -

A l8S-nanosecond balanced
distributed bl.fllar helical
delay line is provided. This
delay ls sufficient to vier
basellne and th€ leadlng edge
of a fast rise-tirne signal
for intornal trlggerlng of
the titn6 base.

Interrral Triaqer

A tso-position suitch providea
a trigger plck-off after Ewltch
stage (Ch I and Ch 2) or a
trlgger pick-off from Channel
2 only.

The interrral trigger output
sigmal Is referenced to ground
when the trace ls positioned
to acreen center vla factory
adjustnent of the Trig DC LEVEL
control.

An lnternal connection from
Channel 2 output connector to
Channel I lnput connector can
provlde a serles connectlon of
the Channel 1 and Channel 2
anpllflers. It should be
noted that only when th€
channela ar6 sot up for XIO
operation lc the cascadlng
featur€ us€ful.

Avallable sensitivlty ie I nv,/div and ban&rldth is dc to 25
Mc in thls mode. 30 Mc
noroinal.

Operational Modes

The follorlng displays are
avaLlable:

1. Ch I only
2. Ch 2 only

3. Ch 1 e Ch 2.swltched
alternately

4. Ch 1 s Ch 2 tima shared
(chopped)

5. Ch I S Ch 2 (Invert swltch -
permitsChl-Ch2or
Ch2-Chlpresentation)

6. Cascaded operation.

In chopped operation, two
chopping rates, 100 fc and 1 !{c,are available and selected by aninternal Fwitch. Switchlng
translents are autonatically
bltnked.

Bgam Flnder

A - sprlng-Joaded puah-button
slritch is provided to facllitatelocatlon of beam when lt isposltloned off screen.
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sEcTroN 2

OPERATING INSTRUCTIONS

2-1. FIRST TIME OPERATTON (Figures 2-t to 2-3)

The Type 7?-02A Duar ?racq Amplrfier plug-in is inserted in theY cavity (left-hand side) and aEsume thaf tne rype ia_oie-r-iil-Base Plug-in (other Fairchild X plug-ins may be-ised) is inseitea
i" !lr: X cavity (right-hand side) oi the H,zi Series-ilain rrameoscirloscopes. The E,/r series oscilroscopls is providect with theType 7062 CRT Termination Net\rork to accoirmodate the Type 7g-02A.rn the instructions-vrhich forlow, capital retters withiir th; i&iindj.cate front-panel controls, conneitorE or settings.'
Note: I'or pf9p9r performance, make certain the Type 79_02A isinstalled_only in the y cavity of the x,/r Siiles uain. Frane Oscilloscope.

The. following ilrustrations 'are desigmed to aid the operatorin becorning familiar with the oscill5scope:
Figure 2-1,. Function of Type 7}-OZA Dual Channel controlsFisure 2-2. Iungllol of rype 7g-O2A rnput ChannEr-iri-"ti"g

Faci litieE
Figure 2-3. e,pe ?9-02A Calibrator Dlsplay 

:

The remaining paragraplrs of this section are provided as a guideto extend the operatorr s skill in using the iirstrunent.
2.2. APPLYTNG A SIGNAL

The signal (or signals) to be displayed is applied to either(or-both) input connector on the -froit. panel'.' io rnsuie properperformance, the siglgr shourd be appliid through i strieraeacable, with the shield connected to lire chassis-of both theoscillosco.ra and the signal source.j

?he Fairchild Types .79948 and 79998 AcceEsory probes areavailable for use with the Aype ?9-O2A Anpli?iei:
2-3. DC BALANCE ADi'USTMEN?

If the DC balance of the. Type Z9-O2A Amplifier is not properlyadjusted, the reference traEe dn the scieen wi1l be depositionedwhen the VARTABLE control iE rotated. ro propeilv-aaiist the DcBArJ front-paner screwdri.ver contror for chilnei-i; pi6.."a aE forlows:
1. set the IipDE svritch to cH I and the rnput selector swi.tch to cND.

2. set the voLTs/Drv switch to o.l posi.tion and rotate the VARTABLEcontrol to its minlmum gain setting.
3. Adjust the Time Base plug-in contrors for automatic sweep toobtain a reference trace on the screen.
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Note: Do not change the POSITfON control settings.

4.

5.

5.

Adjust the PoSITION control on.each plug-in, to placethe trace at center of screen (referinc6 line). '
Rotate the VARIABLE control right and left throughoutits. range observing the dlrection that the trace-shiitsvertical ly.

-

Adjust the f,ront-panel DC BAL screwdriver control tobring the trace back to center of screen.

7.

8.

-C-91!1lyg adjustlng the DC BAL controt white rotating the
VARTABLE control back and forth, untll there is ninimurn-dis-placenent of the trace when the-VARIABLE con.trol isrotated throughout its range.

Repeat- preceding steps for Channel 2 using pertinentcontrolE .

Note: II !lr9 adrustment range of the front-panel
DC BAL control is insufficient, refer toSectlon 5, Irtaintenance and Recalibration,for the contrrletE Coarse and Fine Balance
ad j ulrtment prosedure.

2-4. SEATING GAIN OF DUAL-TRACE A.I,IPIJIFIER

2.

3.

l.

whenever -the Type 79'o2A Arnplifie.is removed from the uainFrane and inserted in another, the.front-panel screwdriveicArN ADJ contror must be reset. This proiedur" i" -"J""s"irv
to conpensate for difference in deflecilon prate "errsiiiviti.".
!9 nroeerly normalize the gain betdiren channels or between thePlug-in unit and the lr{ain Frame, pioceea as follolrs s

l. Set both Channel I and Channe I 2 VOLTS,/DIV slritches toCAL and turn both VARTABLE controls to CAf. tfuf:.i-cwi.
Push in both VARIABLE controls (Xl position).
Set IPDE switch to CE I and TRIG@R slritch to NORIU.

Mjust the Sweep controls for auto sweep and linetrigge ring.
5. Set II{oDE switch to ALT and adjust aweep rate for 2 rnitli_

se conds/divi s ion.
5. Adjust channer I cArN AD.r front-panel screwdriver controrfor 4 divisions of vertical aefflciion.
7. PoEition the traces one on top of the other.
8. Adjust Channel 2 GAIN ADJ control until only one trace maybe observed (traces are superinpoEed).
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2-5. INPIXT SEI.ESTOR SWITCH

Each channel is provided with
which provides the following

a AC or DC coupling of input

a Ground reference posj.tions

an Input Selector slditch
cotnmon functions s

signal

Channel 1 Input Selector switch is provided with an additionalposltlon labeled CH 2. In this positlon, an internal connection
from the output of Channel 2 amplifier is automatically con-
nected in series with the input of Channel 1 arnplifier. This

. technique converts the plug-in from its normal 100 Mc dual trace' function to a high gain single trace am5llifier with a 50 Mc
bandrridth and a sensitivity'of I nillivolt,/illvision.
lhe Input Selector switch pernits cholce of retaining the DC
level of the input signal or blocking the dc component of theinput signal by inserting a capacitor in series rrith the input.If it is desired to.display both the ac and dc corqronents of asignal,. set this switch to DC. Thus, the position- of the display
a! any instant ls a function of the instantaneous signal voltige-
with respect to ground.

There are times when It is neither necessary nor desirable to
display. the dc component of the input !,raveform. A capacltor
placed in serieE rrith the input connector wil1 exclude the dc
component while simultaneously permitting the ac component to
be displayed. This is accomplished when the fnput Selector
snitch j.s set to AC. The effect of the dc component is now
excluded frorn the dLsplay. .

It should be noted that when the hput Selector switch is setto the AC position, the lorrest freguency limit (3 db) of theAmplifier is about 16 cycles. theiefor-,, some low-freguency
distortion and loss of amplitude wlll occur if the pattern ondisplay contains frequency components below the speiified cut-offs. UEe of a 10:1 Attenuator probe brings the 1ow freguency
resPonse to 1.6 cycles.

When using.the dual-trace features of the Type Z9-O2Ar lou matdesire to invert the displayed waveform. I;- the NoRM p6sition
9f the- Polarity fnversion slritch, the displayed wavefolm will
lave the same polarity as the applied sigiral. When re switchis set to IlitvER?, the displayed waveform will be inverted. Inother.i^rords, a positive-going pulse will be displayed as anegative-going puIse.
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2-6. OBTAINING A DISPLAY

TO
as

t.

2.

3.

4.

use the Type 79-02A Amplifier to obtain a display, proceed
follows :

Signals to be observed are connected to the Type Z9-O2A
Amplifier through the Channel 1 andlor Channel- 2 aNC
conEector via shielded cable or an Attenuator probe.

Establish a conmon ground betlteen the oscilloscope
chassis and the signal source.

To display a single trace with the Type 79-02A Amplifier,
simply apply the signal to either Input connector andset the MODE switch to the corresponding channel.

To display two signals simultaneously, connect a signal
to each Input connector and set the MODE svritch to ALTor CHOP. The chopped position is used when it is desiredto reduce the "flickering" of the display when observinginput signal data at slow sweep speeds (below 1 millise-ond,/
div). External triggering of the Time Base or CH 2 ONLY
triggering is to be preferred in chopped position to prevent
the srreep from triggering on the "chopping" signal. In
general , the CHOP position is used with lower sr,reep rates
and Ehe ALT position with higher sweep rates.
Two chopping rates, 100 Kc ,and 1 Mc, are available,
selected by an internal slide switch. Switching
transients are automatically blanked.

5. To display the algebraic sum of t'lo signals, connect a
signal to each Input connector and set the MODE s$ritch to
ADDED (Ch + Ch 2).

To display the algebraic difference of two signals, apply a
signal to each Input conneetor and set the MODE s$ritch to
ADDED. For Ch I minus Ch 2 presentati6n, set Channel IPolarity Inversion switch to NORM and Channel 2, polarity
Inversion svritch to INVERT. For Ch 2 minus Ch I presenta-
tion, set Channel I Polarity fnversion switch to ItrtVERT,
Channel 2 Polarity Inversion siritch to NoRM.

Adjust the appropriate Time Base Plug-in controLs to
obtain a stable display of the pattern.

Set the VOLTS,/DIV switch and POSITION control to obtainthe desired size display positioned on screen.

6.

8.

o
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whenever the Type 7g-O2A Amplifier is removed fromthe Main Frame and inserted in anchor, certain trifir_frequency- Sdjustments must be taken to t.r,. iari"iig"ot !!9 fulI possible bandwidth of the Type ?9_O2AAmplifier.
To make adjustments r proce€d aE follows:
I. Connect the Type 79-02A Amplifier into the testeguipnent system described in Eiqure 5-2 onpage 5-12 of the Instruction Manlal.

2. Follow the instructlons outlined in paragraph5-I5 a,b, and c as described on pagei i-ii-Iirroustr
5-15 inclusive.

2-7. CABLTNG TECHNIOI'ES IN THE NANOSECOND RE.A&M

a. INTRODUCTIOIT .

The pu4)ose of this brief discusslon is to point out theproblems which-may be encountered when one -is trying tocouple a signal from a source to d l0O-megacycle'os6illo-
scope over a transmisgion line.
ff _signal -fidelity is to be maintained, cabling techniques :
and use of pasEive Attenuator probes which werE satisii-ioryfor microsecond rise-time measuring instruments, may, proveto be inadequate for appli,cation in tne nanosecond realm.since the oscirroscope is generalry used i= i-i.r*t" rpnitor-ing device, it is necessarf to trairsmii tfr" 

"ig";f that isto be observed some distance from the source t6 tne ioia...the load being the vertical input of the oscirroscope. Thetwo most comron types of transmisslon lines ernploye& inhigh-frequency real-time oscilloscopes are (l)'th; coaxialcable and (2) the high impedance paisive probe.
The transmission rine must be designed and connected so asto prevent rlnging, reflectl6ns, and standing waves whichwould cause pulse deterioration. ay insurini that trreoscilloscope system is properry conirected to-the source, theoperator is not onry guaranteed optimum results, but time isconserved by obtaining the proper wave form the iirst time.
rn the discussion to folrow, the end of the transmission rineto -which power is appried is carred the receivinl or generatorendr and the end at rrhich power is received i"-.irr.a-ti"receiving or load end.
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EAEECT OF IMPROPER TERIUTNATION (Aigure 2-4)
Let us first consider the 50-ohrn coaxial cable as atransmission link between son6 s0-ohn signaf sourc; andan.oscilloscope. Assume that rre have a So-otrm t;;.;-t;,which develops a. {-nanosecond rise time putse .ria tfrii--it is'deEired to view this-pulse o" it" i,scfffoJcope--using the Falrchild rype 79:O2A lOO !4c oual Trace irn-plifier PIug-In. We must then transmlt this putse 

_.-

from the generator to the oscilloscope wittrout deqradinothe signal. Under these conditions,'"o ,isrii.h-;;i;;;'e!.the sourcei hordever, at the load'end of the "oiiiii-which is connected directty to thJ o"cirfo"cJp"-iil;i;the line sees one megghrn. shunted Uy fl-ff .i-;;p;i;;:Due to the mismatch at the oscillo-scope, a refficiea. -

voltage is transnitted from ttre rnismilctr Uacf to-if,.generator where the energy. will be dissipated fn [tre50-ohm load. See Figure- 2-4.

,Figure 2-4.

.4-nanosecond rise timepulse from a s0-ohn
source thru a
42-inch 50-ohm
unlermj.nated coax
to the Type 79-02A
Dual Trace 100 McAmplifier
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EFFECT OF SOURCE AND LOA.D IERUINATION (Figure 2-5)

Let us examine more closely the effects of miEmatch
on improper terrnination. when a mismatch occurs within
the-system, there will be a reflected voltage. This
reflected voltage is a product of the input-signal
voltage and the coefficient of reflection which can be
dlesignated as the paranreter (€). If the load lmpedance
is much greater than the cable imped.rnce, thene -1.If the load inpedance approaches infinity, then the signal
as vlewed will be tlrice the output of the generator,
and conversely if the load impedance is equal to zero,
a short circuit exists and the signal output will bezero. When the transmission line at the load end sees
a mismatch which is not a perfect open circults, reflections
occur causing signal deterioration. In order to. obtain
optimum response and pulse fidelity, it is necesEary toterninate the load end of thi llne in its characteristic
irnpedance. See Figure 2-5. The line is now terminatedat both ends .

Figure 2-5.

. 4,-oanosecond rlse tinre
pulse from a sO-ofun
source thru a 42-inch
50-ohm teminated
coax to the lYpe
79-02A DuaI Trace
100 Mc Amplifier

It can be seen
Pigure 2-4 has

that the reflection which
been removed and the rise

was apparent in
time has improved.
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By terrdnating the load end of, the transmission line,the reflection due to mismatch at the load end has beenminimized and at the s arne tlme the bandwidth of the system
haE been improved.

EEPECT.OF CABLE LENGTE ON PTLSE RESPONSE (Figures 2-6 to 2-8)

whenever the- le1Stlr of, the unterminated cable is increased,the bandwidth of the system is reduced due to the increased
cable capacity which the generator muEt drlve. Vthen boththe sending and receiving ends of the transmission lineare terminated in the characteristic impedance, thegenerator sees a resistive load, and therefore is no longerrequired to drive the llne capacity. The reduction in
:19lif anplitude iE not paranount Lf the primary otii-tive
ls th? improvement to systeh response and-pulse'fia6fiiy.-
See Figure 2-6.

This shows an improvement over Figure 2-4unterminated cable was used. How6ver thepulse fidelity is not of the guallty shown
where a properly terninated line wai used.

Figure 2-6.

. {-nanosecond rise time
pulse from a 50-ohm
Eource thru a 6-inch
50-ohtn unterminated
coax to the Type 79-02A
dual trace 100 Uc
Amplifier.

where a 42"
response and
in Figure 2-5
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In the previous example, Figure 2-6, lt was assumed
that- the generator end of the coax was properly
terminated in the characteristic impedairce- of ihe line
and the load end (scope input) was unterminated.

The pul6e response will be adversely affected when
both ends of the coaxial cable are not properly
termlnated. Reflections will occur due- to the nis-
matching and the duration of the reflection will be
determlned by the length of cable between the poirts
of.mismatch-

In illustrative examples, Figures 2-7 and 2-9, a
three-nanosecond pulse was coupled from a 50-ohrn
source into different lengths of unterminated 7s-ohrrcoaxial cable to the Type 79.-02A Amplifier. ?hepositive overshoot is due to the mismatch at the loadend (scope input) and the negative reflection is
caused by the mismatch at the Eource or generator end.
The duration of the reflection is longer- j.n Flgure 2-z
than in Figure 2-8 due to the longer length of cable
yse9: The application of minimurr loss mitchlng padsin Figures 2-7 and 2-8 would have improved pulie'
fidelity, but at the expense of signal amplitude.



2-L3

Figure 2-7.

.4-nanosecond pulse
from a 50:ohm source
into a 72-inch length
of 75-ohm cable to
the rype 79-02A
Dual Trace lO0 Mc
Anpllfler

Flgure 2- 8.

.4-nanosecond pulse
from a 50-ohm source
into a 42-inch length
of 75-ohn cable to
the Type 79-02A
Dual Trace 100 Mc
Arylifier
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The use of coaxial cable lrill find its widest application
in systems work where low inpedance outputs are used.
Quality coaxial cables are available in the range from
50 to 150 otuns.

In the case of circuits where imped.rnces in the order of
kilohms are found, standard coaxial cables are unsuitable
for a transmission line because of their lolr irnpedance and
capacitive loading effects. for these applications, a
high impedance passive probe i.s reclomttended.. passive
attenuator probes will generally reduce bandwidth and slow
lhe display system rise time. Consider the effect of probe
Ioadlng and response in your measurements. See paragraph
entitled "Use of ProbeE. "

SUMMARY OT' CABLING TECHNIOT'ES

The ideas developed in the precedlng paragraphs may be
recapitulated as follows.

I. In broadband applicatlons, it is necessary to
terminate a coaxial cable with a resLstance equal
to its characteristic impedance. This is done to
prevent standing waves or ringing (high-frequency
danped oscillations).

2. To avoid erroneous results, the operator should
Eimulate the actual operating conditions of the
equipment being tested. For example, the equipment
should rdork into a load impedance equal to that
whi.ch it will see in actual use.

3. Consider the effect of loading upon the signal source
due to the input impedance of the oscilloscope.
The input impedance can be represented. by a resistance
shunted by a capacitance. The-effective value of this
impedance is indicated in the Specifications. However,
the operator should be aware that even with a few feet of
cable in the input circuit, the loading capacitance on thecircuit under investigation might be gieat-r than IOO pf.

4. Theie are cases when connecting the input of the, oscllloscope to a signal source, the eifect of 1oading
the source is not negligible. To minimize this loading
and therefore obtain a valid measurementr a probe may be
used in the manner described in the paragraph entitl;d
"Use of Probes. "
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5. Care must be exercised when applying a fastrise, high-fregugncy signal to tle input
connector. It lrill be necessary to rnltch andproperly terminate the coaxial cable applying
the signal to the oscilloscope or ringing on-the rising and falling portion of the-waveform
will result.

5. Long- shielded input cables may also induce parasitic.
oscillations. It is suggested that a l00-ohm to
1000-ohm, L/2 w atL resistor be connected in serieserith the center conductor near or at the oscilloscopeinput terminals.

6. Use a reEistance at least'tlrice that required tojust stop the parasitic oscillationg. ioo large a
value may reduce the bandwidth of the system.

CABLING FOR RACK-MOT'NTING SYSTEI,{S

For rack-mounlilrg systemg. observe the following
precautions if long, shielded cables are used. -

1. It may be desirable to ground long shielded leadsonly at one end to. avoid circulation currents. Even
microa.mperes of extraneous currentE in the shieldedbraid can cauEe unrranted distortions.
Use cable with insulation over the shielded braid
so that the cable does not accidentally touch ground.

3. Use off-ground insulated bulkhead feed-thru connectors
where applicable.

4. Do not pass cables near strong AC magnetic fields.

2.
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OF PROBES

INTRODUSrION

An attenuator probe reduces both the capacitive andresistive loading cauEed by the oscilloscope.

Simultaneously, whl1e isolating the oscilloscope from
the signal source, it reduces the effective sensitivity
of the instrument. In other r^rords, the displayed wave-
form will be reduced in amplitude by the attenuation
factor of the probe .

When using the probe to sample signals from a tuned,
matched, or othenrise critical circuit, capactive loads
may cause erroneous readings. In these cases it may be
necessary to renove capacity and resistance. from thLcircuit under observatlon. When the observations and
adj ustments are completed, capacitance and resistanceprecisely equal to that of the probe impedance, should
be added to the circuit after the probe is removed fromthe circuit. This substitutj.on will equalize loading and
restore the operating characteristics of the circuit
under observation to the same conditions as when probe
neagurementg were made.

When using the attenuator probe to make amplitude
neasurements, multiply tha observed amplitude of the
display by the attenuation factor marked on the probe.

TYPE 79948 PROBE

As is the case rrhere any probe is used with an oscilloscope,
the over-alI system bandwidth .and response is reduced and-
there will be a certain degree of loading. The amount of
loading introduced by the probe will be determined by thecharacteristics of the circuit under test and the input
resistance and capacitance of the probe.

The Fairchil.al Type 79948 Probe is basically an unterminated
high-freguency probe which has been designed wo work with
the Type 79-02A 100 Mc Amplifier plug-in as a system. At
low- frequencies, the probe together ;ith the input of the
oscilloscope appears as a compensated divider. However,
when usin! the probe to monitor nanosecond pulses, thereactive components and line losses become importantfactors.

Since the probe is used unterminated, the design must be
such that no reflections or ringing will occur to cause

a.

b.
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signal deterioration. The lead j.nductance of thecenter conductor at high frequencies becomes acritical factor in the probe design. Since thecable is unterminated and has inductance and
capacitance, it is necessary that a resistance wirebe used as a center conductor. ,This resistance iscarefully selected so that the cable is critically
d;imped. In the Pairchlld Type 29948 probe, thereis a termination network located at the scope end ofthe probe. This network consists of reactlve andresistive components and is used to adjust the
resPonse at high frequencies.

There is a limitation as to the lenqth of cable that
9.an Pe ysgg ln the probe lrlthout severely restricting
966 6,i.dwidth of system, assuning that wE desire to -
maintain the B ame input impedance in the probe. ?heEairchild Type 79948 Ls a 3-L/Z foot probi with aninput impedance of 10 negohms and 7 picofarads whichwill provide a 78 Mc system bandwidtl when used withthe Type 79-02A Dual Trace l0O Mc Amplifier.
EFPECT OF PROBE GROUND LEAD ON PULSE RESPONSE(Figures 2-9 to 2-11)

The most common problem encountered when using a high-frequency probe is the introduction of high-fiequen6yringing due to.the use of an excessively iong giouna'lead. When using the Type 29948 probe io moii[,or fast-rise pulses, a gronnd lead as short as possible shouldbe employed. See t'igures 2-9 to 2-11. - 
Optimum pulse

reEponse is shown ln Figure 2-11. The riiging oLservedin Figures 2-9 and 2-10 is due to excitati6n 6f a
reson.rnt circuit made up of the ground lead inductanceof the probe input capacity.

It is obvious fron the foregoing that the pulse
response and bandwldth can be greatl! exag-gerated dueto improper grounding of the piobe. Correct use of theglobe and an understanding of its capabilities andlinitatlons will insure the display -of true informationon the oseilloscope.
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Flgure 2-9.

Pulse response when
using 6-inch ground
lead.on fype 79948
Probe

Flgure 2-10.

Pulse response rrhen
using 3-inch ground
Lead on Type 79948
Probe
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Figure 2-11. Pulse .response using nose groundlead (an extremely ihort lSad that
-connects directly to probe tip).Note that optimum pulse fidelityis achieved when uling the noseground on the Type Z9r4B probe.
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C. PROBE ADJUSTMENT

The Type 79948 Accessory probe haE anof 10 to 1. The maximum voltage thatthis probe is 600 volts DC plui peak
excess of this value (either DC volts
may cause damage to components inside

attenuation factor
may be applied toAC. Voltages in
or peak AC volts )of the probe

housing.

IIvIPORTANT: Before.using the probe, always checkits adjustment.

An adjustable capacitor in the probe compensates for. variations in input. capacitance from """'""ii-io another.To insure accuracy-in purse and transient meisrliements,check the probe adj ustment frequently. r" 
"ir..i-irr.-' probe, proceed as follows:

1. Connect. the probe. to Input BNC connector on the Type79-O2A and apply the probe tip to the lv ier. 
-oin

jack on the Main Frame. Set input SefEctor-siitctrto DC.

2. A{just the. oscilloscope to dlsplay several cyclesof the calibrator waveform.

3. Adjust-the variable capacitor in the body of the' probe for a flat-top trace on the screen'.
4. !o preserve the rdave form of the signal beingdisplayed, clip the probe ground 16ad to th6chassis of the eguipment being testea. --s.r".t 

a short,clean, ground point near the lrobe input connection.
2-9. DUAL-TRACE OPERATION

using the_ Type z9-o2A Dual Trace prug-in unit rrith the MainFrame, makes it possibre to view two-diffeie"t ii."-"i.r.avertical input signals displayed against o"" ii."-'U.=..The erectronic switch wirl-arterna[ery acc-ft-eiti.i-ttechanner' r or channel 2 signal when thi l,oos' 
""i[.h-is 

-set 
toALT. Each channer retaini individual .orrtroi oi-""""iii"iiv,position, -polarity, etc. should the sweep rate be so lowthat the disolay^las excessive fticker, tir. -l,fOOe- 

"*itcimay be set t6 cfioe-posiEi""l--rr,E-Erectroni.c switch wilr nowchop the signats ar either a t00Kc or ruc iit..--di"iii"grate is selected by an. int3pa] toggte "*iicir. 
- s;ii;f,i"gtransients wilt aulomaricatly Ue tiin*ea a"; a "l;;;"-undistorted display.

The dual-trace display _applications include comparisons ofthe input and ourpur of. imprifiers, mulriviuritiisl-"iiipingcircuirs, comparalive phas! ana time aei;y-;;il;;i"iil , .t..
Do not use normal .internal triggering when in the chopped mode,since the. sweep will trigger ori-ti,. iwitchins a;;";i;L ratherthan on the signar. cHAriiEL 2 oNf,i triggeiiig-"rr""iI"i. 

"".a.



2-L9

Figure 2-11. Pulse -response using nose ground
Iead (an extremely ihort l6ad that
connects directly to probe tip).
Note that optimum pulse fiitelityls achieved when uling the nose
ground on the Type 79948 probe.
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C. PROBE ADJUSTMENT

The Type 79948 Accessory probe has anof 10 to 1. Ihe maximum voltage thatthis probe is.600 volts DC plui peak
excess of this value (either DC volts
may cause damage to components inside

attenuation factor
may be applied toAC. Voltages in
or peak AC volts )of the probe

housing.

IIVIPORTANT; Before.using the probe, always checkits adjustnent.

. An adjustable capacitor in the probe compensates for' variations in input- capacitance from 
"""'""ii-io another.To insure accuracy.in pulse and transient measuiements,check the probe adj ustrnent freguently. f" .U..i-iire

-' probe, proceed as follows:
1. Connect the probe. tb Input BNC connector on the Type79-O2A and apply the probe tip to the lV CAL-;in --jack on the ltain Franrl. Set input Selictor sirit.tto Dc.

2. A{just the. oscilloscope to display several cyclesof the calibrator wave f,or:n.

3. Adjust-the vgliabfe capacitor in the body of theprobe for a flat-top trace on the screeni
4. To preserve the rraveform of the signal beingdisplayed, clip the probe ground l6ad to th6chassis of the eguipment biing tested. Se1ect a short,clean, ground point near the probe input connection.

2-9. DUAL-TRACE OPERATION

Using the- ?ype Z9-02A Dual Trace plug-in unit rrith the MainFrame, makes i.t possibre to view trro-diiferent iimelitrareavertical input signals displayed against on. ii." U.""1The electronic switch wirr- alEernafery accelt -.itt 
"r-tt .channer r or channer 2 signal when thi uoon' swilch -is -set 

toALT. Each channel retaini individual control -i--."si[i"ity,
position, -polarity, etc. Shoutd the sweep rate be so lowthat tha disoray-las excessive fricker, tire-liooe-switcimay be set r-o cEoe poiilionl--*,E-Ii;id;I.;;itii-iiir ,,o,,chop rhe signals ar eirher a 100Kc or ruc iit.. --di.,"iii"g
rate is selected by *. internal toggle s"iictr. - s"itIfli"gtransients wilt automaticatly ue uiinrea a"; ; .i;;;;"-'undistorted display.
The dual-trace display _applications include comparisons ofthe input and output of amplifiers, multivibratirs, shipinqcircuits, compararive phase and time aeiiy-il;;;;;.;;J', ....
Do not use normal .internal triggering when in the chopped mode,since the. sweep witl rrigger oi-tir" iwitchinj t;;";i;;i" rarherthan on rhe signar. .HANNEL 2 oNLy triggeiiig-"t""iI"6. 

""ea.
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2.I0. DUAI. TRACE TRTGGERING'

A. INTNODUCITON

8or -sinplicity, dual-trace triggerlng may be categorizedae follous:

1. Ext€rnal triggering uslng alternate or chopp€d nodesof operatlon.

2. Interrral triggerlng (NORII or CE 2 ONLY) using thealternate mode.

3. fnteanal trlggerlng (CE 2 ONr.,I) using the chopped
mode.

b. EIEERNAIJ TRIG USING CHOP OR ALT UODES

For dual-trace operation, it ls preferable to triqoerthe tirc base with an external slgnat which bears-i ifxeatime relatlonahip to the appllcd iignret. One of theapplled. sigmale gay normally ba enpioyed aa th6 exteraaltriggering Eignal. trhen thig technlqie is uaed, a st.bfedisplay is nore readily obtalned, and the tnre ifnc orphase relatlonahlp of the tro siEnals ig dlscernlble.
In lorr freguency applLcatlons, one of the applied sicnalsnay.be used ag .the_ €xteanal- trlggering signii. ln g6neral,uscful stabte dleplays g?y be obtainei by-thls tectrilqucwlthout excessl.vely loadlng the algnal s6urci. -ilG;;;,
in htgh-fregucncy appllcations, suih a nethod foi-aerfvingthe trigg€ring rlgnal roads dorrr the aigmar source r--urting:.n an unsatlsfactory-dispfay, thcrefori, a nlalnuo-loadlngE€thod mugt bc uled for obtilninE the exiernii-trG";;:Por example, if the Falrchild fype ZAfe tlne-Mark 66ner"torls the aignal source, uge thq EilccER oUT pulee grou tfrieg€n€rator to extar:rally trlgger the oscilloscop€.

c. INTERNAT. TRIG USING ALT !()DE

Internal lrlggertng-of thr- tiue base nay b€ used lf thetlE^or phass EelatLonehlp betrreen the trro signalr ls notcrltl.cal. fn alternate nods of opcration, th; aiili -
applied to the aype.79-02A internilly trfigers ifri-rireBase ttodul€, whl,ch ln turn srl,tchcg fne cf,innefa at Uricoqrletion of each sweep cyclc durlng the retrice inGrvafE.
B€nc€r-it ls important to set the Tine Base ERIG LEVELcontrol to- a point where the sreep can trtggei ;n-ai;-slgnal applied to each channel. if one of-Efre appffia
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!-iSnafa poasesE€s a smaller anplitude than the other,then the TRIG I.EVEIJ control nust be Bet for reliabletriggering on the smaller amplltude eIgnal.Also, to- avoid triggering on the change in dcpositioning level between ihannels, set th€ fine eaJe
Coupling seitch to ACB or LF REJEqf, t hen in the NORUALtr,igger positlon.

As an alternativo, the Iyp6 79-02A rnay be set up forsingle channe 1 internal trlggerlng in- the alteriate modeby EettinE the IRIG(iER st ltch to aB 2 oNLy.

d. INTERITAI. TRIG USING CEOP I,ODE

Foa dual-taace chopped-mode op€ration. use CH 2 ONLynode for reliable inter-nal triggering. The advantaqesof internal triggerlng.on cH 2-oNLy over the use oi- -
exterzral sync trl,gger ar6:

a lncreased sensltivlty with effectivenese of uslngexternal trigger.
a Decreased loadLng.

o ltlinlmum cabllnE to th6 oscillorco[ro.
I frro effectiye exteanal trigger inputs.

SETTING T'P AI{PI,IFIER FOR GNEAABR INPI'T SENSITIVTTT

Itr6 lYpc 79-02A Dual Tracc Anpltfler nay bc act up toprovlde rn input s€nsitivity of f Utftiolt/dlvision rtthan acc@panying reductioa ln bandnidth. This is accorylishedby s€tring !h. cE t rlrprJE sELEetoR'swltch in th. cB z iosiifon.The output fron Channcl 2 pre-anplifier ig nor fn seifEs-uilrl

Ieltr- app ! th€ desircd aignal to channel 2 Input c.onn€ctor.S€t Ur€ TRI@ER eritctr to NORU and thc |()DE srritch 6 aE-i:Thc.uartnlp over-all input sensittvity rlrl nou ue r mlrrivort rdivl,sion. Th€ flont panel GaIN eDtr airesdri\r.r contaoi *"
f.S:+r"- ?lrgh! readjuatnenr to achieve trria sensiii;iit.-'Applic.tlon of thls teclrnlquc for achlevtng gr€at€r seirrltlvitycause. the syst€r to hav6 loner bandwidth ;na slorer rrs€ 

-trn6l
A noninal 30 t{c bandridth and a rige tlae of 14 nanos"co"dsEAy ba e:qr€cted fron eagcadad anplifler operat-ibn.

VOL?AGB UEASUREUENTS

l{hea nailng noltage Deagurements, make sure there isa comon ground betreen the oscilloscope and tha signallrource.

2-L2.

Note:
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A. GENERAL

The Type 766til./E Aanlty of Osciliogcopes nay be usedto measuro the v-91!1q9 qf the input iignat-by usingthe calibrated VOLTS,/DIV setting and o6servlig tha-
I:fgn! of the display on the scieen in graticile
divlsione.

llhen naking voltage neaaurements, use full scalevrrtical deflectlon to insuae maxirnum accuracy.Also, it ia inportant to remeEber that the width ofthe trac€ nay be an appreciable part of ttre over-a1l
neaaurem€nt.

Thig le partJ,cularly_ !ru9 when you are measuring
signals of small anplJ,tude or wf,en Etray. signal -plckup
has broadened the trace. The operator ihouid
conslgtently make all measurements frorn one side ofthe trace. If the top slde of the trace is used for
one -reading, lt shoul.d be used f,or all subsequent
readings.

b. I{EASURING PEAI(-TO-PEAI( VOLTAGES (Figure 2-12}

The procedure employed for al1 voltage measurementsls basically the sam€. The VARfABL,E-control must beset to CAL. The Specific examPles that follow areintended to show the general plocedure. These examplesnay be adapted to fit arry parllcular application.
To measure the Aq coqronent of the signal on display,se! thp Input S€lector switch to AC. In thls poiition,
only. the AC conponents of the input signal are- displayed
oD the screen. Ilowever, shen thi AC components of-thi in-pu! if of very lor f,requency, Eet the Inlut selector
switch to DC to prevent errors.

8o mak€ measurements r proce€d as follows:
1. Using the callbrated scale, measure the verticaldeflectlon in graticule dl,viEionE frotB the positive

p€ak to the negative peak of the waveform.

2. Multiply the .vertical dimension obtalned in step I
!y tne VOLTS,/DIV switch setting to obtain theindicated voltage.

3. Multiply the indicated voltage obtained in step 2by the attenuatd,on factor of-the probe, if one'isused, to obtain the actual peak-to-peai voltage.
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For example, suppose that you are using a 10:I Attenuator
Probe and the \rOLTS,/DIV Errltch i.s set to O . I. Assumethat the vertical distance between the peaks of th€ wave-
f,om neasures 4 gratlcule divisions. Now, this graticule
dimenslon of 4 lE nultiplled by th€ \IOL,TS,/DIV seiting of
9.1 t9 giva 0.4 volt. Next, multlply thls result by-I0,
if a 10:1 Attenuator Probe is used. This gives 4 volts
as the peak-to-peak voltage of the ctisplay lraveform.

Notes Always make sure that the VARIABIJE control is set
to CAL when making measurements.

P EA(-TO-PEAx VOLTAGE EOUALST

T
I

M
E
s

T
I

it
E
s

ETGURE 2.12. PEAI(-TO.PEN( VOLTAGE MEASUREMENTS

!,IEASURING INSAAI{TAIEOUS VOIJTAGES WITH RESPECA TO A
REFERENCE POTENTIAL (Figure 2-13)

The technique used for neaEurLng instantaneous voltages
lrlth respect to a reference poLnt, is virtually the
EatrEt as that descrlbed for peak-to-peak voltag- measure-
ments. The difference is that now a reference polnt
must be €stablished on the screen of the oscilloscope.
Slnce voltage Deasurements with respect to ground are
th€ most comon, the procedure which follows,
eatablishes ground aa the reference polnt. ?he sane
general technj.que may be uged for instantaneous measure-
m€nta wlth respect to any other potential, Just so long
as that potentlal is employed to establish the refereniepolnt.

To make measurements, proceed as follows:
1. Set the Input Selector switch to DC.

2. Adjust the appropriate Time Base pLug-i.n coritrols
to obtaln a reference trace.
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3. To eEtablish the reference point, touch theprobe tip to the ground terminal on theoscilloscope ,(or to the desiled source potential,if a point other than ground is used). Verticallvposition the trace to a convenient point ;;-Ih;--'screen. Tlris point should be choseir so that itlies on one of the major horizontal scale divisions.The chosen horizontal scale line, which is nowcoincident with the trace, is the reference linefrom which all voltage measurements are to be made.

4. .Disconnect.the probe tip from ground and connect
i!_!9_!I" signat source withour-disrurbing rha---
POSITION control.

5. A{iust- the oscilloscope controls for a suitableand stable display. 
.

6. Using the calibrated scale, measure the nulber ofgraticule divisions from the desired point on-ttre
wave form to the pre-established reference llne Eetup in step 3.

7. Multiply the graticule dimension obtalned instep.5 by the \rOLTS,/DIV switch setting to obtainthe indicated voltage. Make sure thal the VARIABLEcontrol is set to CAL.

8. Multiply the indicated voltage obtained in step 7by tle attenuation f,actor of tha probe uEed toobtaln the actual instantaneous viitage.
Fcr. exarnple r 

- 
suppose that you are using a 10:IAttenuator probe and the rrOLES,/DIV switch isEet to 0.1. Assune that the vertical distance

betrreen the deslred point on the lraveform to thepre-established reference line is 4 qraticule
dlvislons. Non, multiply this verti;al deflectionof 4 gratj.cule dlvisions-by the voIJTs,/DIv 

"etti;;--of 0.1 !o give 0.4 volrs. -Next, mulripty ini;---'
191ult- by 10, the attenuation factor o? ttre lroUe.Thls shorrs that the instantaneous voltage wiihrespect to ground to be 4 volts. Since-the voltaqepoint is abov€ the reference rine, itre-in,ii.iI.j-'-polarity ls positj.ve.
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VoLTAGE TO nEFEREt|CE Llt{E EquaLs:

/s@,\I pnoar I

\-/

r
I
I
€
s

?
t
x
E
3

t
v€n?
O€FLri otv

Aigure 2-13.

lhe response of an amprifler or other electronlc devlce toa. step function input signar is a Deasure of the ariiitv-orthe devlce ro pass signars withour arsiortion.---r"-s!iJi.i,the response of the device can be neasurea Uy co*p"if"g-I;lrise time of the output sigmal witfr-tire-rise-time'oi-t6"---lTeut siSrnal. In the.ideai case, iire--signaf woutcl Ue-lisseawith zero change of rise liore, iiaicatini afr signaii ;;i;'be passed lrithour distortion. rurtheil- if two a6viE"""----yield identical rise tines for tn" j.ri step function input,they can be expected to provide simfiii responses to alltypes of waveforms.

The rise tirrc i.g doflned as the tine between 10t and90t of the anplituda.

I
A

I.4T
To meaEure rise time, connect the circuit underinvestigation with a s0-ohn calfe ncIeATu,terminated with a 50-ohm pad to tt. ir,p-irt of the

I
png-€gtral rsxe oy'
AEFEi€i CE L II{E

Instantaneous Voltage !.{easurement with Respectto a Reference potential.

2-L4 MEASURING SHORT RISE trMES (Aigure 2-14)

Figure 2-14.
Rise Time Sketch

I
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oacl,lloecoln. fhe riee tlme of the clrcuit ls
exXrressod in the fota:

"P'
actual pulse rise tine
obserned rise tLnc of, pulse dlsplayed on
osci lloscope

ampllfter rlse tirne

Onc€-tle arnpllfler rlge tlna is knorn (iree
Speclflcatlons) the'rise tlne of any pulse
may be calculated.

The dlsplay of the pulse should be within theguality squara of 6 dl,vlsions to avold satura-tion of Ula output cl,rcults and related dis-tortion of the pulse response.

(ra) 2
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FT'NCTIONAL BI{ICK DTAGRA!,IS

Functlonal Block Diagrams are provided as follows:

Plgure 3-1. Type 79-02A Input Circult, Sirnplified
Eunctional Block Dlagram

- PJ.gure 3-2. Iype 79-02A Chadnels t s 2 pre-Anplifiers,
Simplitied, Functional Block Diagram

Figure 3-3. Type ?9-O2A X10 Anplifiers, Functional .

Block Diagran

819ure 3-4. Type 79-02A Electronic Shritching Circuit,
Functional Block Dlagrarn

Figure 3-5. fype 79-02A Y Deflectlon AmpllfJ.er,
Punctional Block Di.agram

Figure 3-6. Type ?9-O2A Trigger Amplifiers,
Functional Block Dlagram

Refer to Figure 5-1 Ln the llaintenanca and Recalibration
Section for the over-all lryaten block diagram.
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SECTION 4

PERFORUA}ICE ASSURAIiICE TESI

4-1. MAINTENAI{CE CHECK TO ASSURE PERI'ORI.{ANCE

The tests descri.bed in the paragraphs to fo llor,r should be
performed by Instrument Test Departments and Maintenance
Laboratorj.es to certify proper performance. These tests
are divided into sections for simpllfication and to assist
those test groups where complete checking is not mandatory,or lrtrere aII test equipment is not available. Refer toSection 5, paragraph 5-5, for list of teEt equiprnent reguired.

- ll1.tests.are performed with a representative Type 7 66tt/E- Series Main Frane. Oscilloscope and a Time Base iiug-in. Bothof the plug-in units must be'normalized to the Maii Frarnebefore starting tests. This is accomplished by adjusting thefront-panel screwdriver SWp CAIJ and cnIU ep.f c6ntr6l as ieE-cribed in the appropriate plug-in Instruction Manuals. Allord
30 to 60 minutes of, warmup time before making any adjustments.

If this.Plug-in module is checked by a Receiving
Inspection laboratory, the testE oullined belolr-
are reconmended to certify performance. Thj.s
instrument has been thoroughly tested and agedat the factory. NeverthEless,_. rough shiprnent,
extreme environments, or 1ong..id1e periods may
necessitate minor adjustmenti of thl controls-.
llence, it is suggested that the certifying
engi.neer try the reconunended adjustmenls notonly for recentering the controls, but also toascertain their range and to faniliarize himselfwith.this precision instrument. If after per-forglg all the tests outlined in the paragraphsto follow, the instrument will not periorm tospecification, the assistance of UrL local Fair-child Field Engineering representative shouldbe requested.
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4-2. CHECKING DC BALA}ICE AI}'USTMENT 
\,

1. Set the lpDE swltch to CH 1 and the Input Selector Switch
tO GND.

2. Set the VOLTS/DIV snitch to 0.1 positior and rotate the
VARfABLE control to its minirnr.ro gain setting.

3. Set the Time Base Plug-in controls for automatic triggering
to obtain a reference trace on the screen.

{. AdJust the POSITION control, on each plug-in, to center
the trace on screen (reference line).

.'5. Sotate the VARIAALE control right and left throughout its
range observing the directLon the trace Ehifts vertically.

6. AdJust the front-panel DC BAIJ screwdriver control to bringthe trace back to center of Ecreen.

Note! DO NOT CHANGE THE POSITfON CONTROIJ SETTINGS.

7. Continue adjusting the DC i3AL control while rotating the
VARTABLE control back and forth, until there is ninimr,rra dis-placement of the trace when the VARIABLE control is
rotated throughout its range.

8. R€peat Channel l-balance adjuEtrents for Channel 2 usingpartinent controls.

Note: If the adJustment range of the front-panel Dc BAIJ
control ig insufflcient,. refer to secaion 5,
t{aintenance and Recalibratlon, for the complete
Coarae ana flne Balance adjustnint proceduie.

4.3. CHECTING SENSUIVITY OA CHANNSLS I & 2

1. Set both Channel I and Channet 2 VOLTS/DIV srritcheg to
CAL and turn both VARIABIJE controls to CAL (fully cr).

2. Push in both VARIABLE controls to set up- the anplifierfor Xl operation.

3. Set UODE srditch to CH I and TRfGGER switch to NORM.
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Adjust Time Base unit for LINE triggering and for a
sr eep rate of 10 msec,/div and observe 6 cycles of cali-
brator waveform at 50-cycle 1ine. (5 cycles for
50-cycle line. )

Set IIODE srritch to ALE.

check range of Channel I GAIN iul front-panel screw-
drlver control. It should control the amplitude of the
calibrator si.gnat providlng at least 4.1 cn of deflection
peak-to:peak. Set Channel I GAIN ADr, control for
4 divisions of vertical deflection.
Position the trace one on top of the other.

Adjust Channel 2 GAfN AII, control until only one trace
may be observed (traces are superimposed);

4.4. CHECI(ING FAST RISE TIME OF CHANNELS I AND 2

1. Connect a Fairchild fype 791A Square-t{ave cenerator
equipped lrith a Type 79I1A Sast Rise Adapter, to the
Type 79-02A. Connection should be through a 3-db
pad and a 50-ohm cable, terminated in a 50-ohm pad
with the Adapter connected to the oscilloscope.

Set both Channel l and Channel 2 lrOLfS,/DIV srritches to
0.5 and turn both VARIABLE controls to CAL (fully crr).

Push in the VARIABLE control to the Xl position.
Set IODE ssitch to CE I and TRIGGER slritch to NORIr{.

Set the SOURCE I!,PEDAICE srritch on the Square wave
Generator to 50l:Lr ouEpur AMPIJITUDE control at naximum
and FREQUENCY dlal set to 1 Mc. Observe 4 divisions
of, positive rise on the oscilloacope.

Note3 The overshoot, or preswlng should be less
than 0.25 divLslon and ringing less than
0.I dlvision.
Rise time (10t to 90t) should be 3.8 nano-
seconds or less. This includes the rise
time of the ?ype 7911A Fast Rise Adapter.

4.

5.

6.

7.

- 8.

3.

4.

5.

2.
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4-5. CHECKING MODE SWITCH I
!

1. set MODE slrltch to cH I and operate Channel I
POSIIION control to check vertical displacement
of tbe display.

2. Set MODE switch to CU 2 and operate Channel 2
POSfrION control to check vertical displacement
of the display.

3. Set MODE switch to AI.T and operate both POSITION
controls checking that they control their respective
displays.

4. Set MODE switch to CHOP and operate both POSITION
.' controls checking that they control their respective

displays.

5. Set MODE srritch to ADDED and operate either POSITION
control checking that either one controls the
display.

4-6. CHECKING CHOPPED OPERATION

1. Set the internal CHOP RATE srrltch (Figure 5-lI) to
100 Kc on the Type 79-024 chassis and the front panel
IiODE slritch to CHOP.

2. Adjust Time BaEe Plug-in for a svreep rate of 5 uSEC,/DIV
and INT Triggering.

3. Position both base li.nes on the screen.

4. Check that the total time for blanking and unblanking
for each channel is less than 15 microseconds and that
the switching transients are blanked.

5. Set the CHOP RAIE Ewitch to I Mc.

6. Adjust Sime BasE Plug-in for a sueep rate of 0.5 uSEC,/DIV.

7. Check that the total time for blanking and unblanking for
eactr channel is less than 1.5 microseconds and that thesuitching transients are blanked.
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SECTION 5

MAINTENAIICE AND RECAIIBRABION

5-1. INTRODUCTION (Figure 5-l)
ThIs section of the Instruction Manual contains service
informatlon and procedures for internal adjustnents
Refer to Figure 5-1 for an over-all functional block
diagram of the Type 79-02A syEtenr.

5.2. REI,|oVAL AND REPLACEMENT OF PARTS

If it is necessary to order a replacement component frot! the
- factory, always give the Type Nunber and Seriil Nunbe r of theinstrument- Before _ordering.parts for in-warrant-y replaeelTEnt' or purehasing them for out-6flnarranty replacemeri't, bi sure toconsult the Parts List in this manual. The parts List giveEthe values, tolerances, ratings and the factory part numberfor all electrical components used in the instiunrent. Thlswill help to expedite service.

Since your instrument left the factory, sonre of the parts nay
have been superseded by improved components. In suclr cases,the part nurnbers of these new components will not be listedin your Parts List. Holrever, if you order a part from thefactory, and it has been superseded by an impioved component,the new part vrill be shipped in place of the part ordeied.
It is the aim of Fairchild to make availablethe most reliable commercial oscilloscopes within the Etateof the art and to provide services which will help the userto rapidly restore any of our equipment to its splcified per-
formance. Your local Fairchild representative n-aintains alimited nurnber_ of spare parts. A1io, the factory may be askedto airship replacement parts on a rush basis.

5.3. SERVTCING HINTS

General naintenance and troubre shooting information is givenin the f;1pe 766H/? Series Oscilloscope instruction Manual .fn the following discussion, it ig.aisumed that you have alreadyread that information and have definitely isolatid a troublein this Plug-in ModuLe.

In trouble-shooting -a 
plug-in Unit, it becornes necessary todetermine if the defect is in the plug-in or in the Main Frameof the oscilloscope.. The quickest an6 easiest way of isoriiingthe trouble is to substitute another plug-in unit'and determineif the same trouble persists. rf the trouble continues aftersubstitution, it can be safely assumed that the defect is inthe Main Frame.
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There is no simple 
-way of.locating troubleE. An understandingof the functions of the circults is the best help. tfi th anunderstanding of the circuit operation, it will be possibte to

make a good guess at the general source of troubles from thesymptoms. As an aid in trouble shooting this unit, refer tothe system block diagram in this Section and also io the
schematics.

To keep-electronic unlts operating at top performance, it isdesirable to check the equiprnent it reguiai intervals. Theperiod befireen checks will depend on the installation and theconditions-of operation. For these regular checks, clean alldust and dirt from the unit using a litht air blast or softbrush. However, to insure the raliabitity of measurements,
ere suggest that you recalibrate the plug-in after each 500hours of operation. or every six months if used intermittently.

- A1so, the call.bration of a unit should always be.fully checkect
.' and adjusted after the-repair-or replacemeni of any -'omtonent

in the unit. The conplete adJustunent procedure toi tfrii unitis given in this Section of the fnstrultion Manual.

Il t!"- event of improper performance of the plug-in unit,the follol'ring suggestions are recommended:

1. The Type,4294 Extension Cable fo! remote operation of theplug-in from the oscilloscope is available- as iin accessory.This plug-in extender will be helpful for routing main-
tenance and recalibration. Do not use this exterision for
HP alignments; instead, remove the Main Frane side cover.

2. A Type 766H/E Test Oscilloscope is recommended forlocalizing troubles, especially when servicing a Type
79-02A inserted in a Type 766H/E Oscilloscope. to- -check
waveforms, 'use a high-impedance probe while trouble
shooting.

3. Maintain a high quality of workmanship. Use a clean bench
and soldering iron; keep solder.joints smooth and brr-ght;
do not overheat any component while soldering. Use h6atsinks when soldering semiconductors. the us6 of a 3O-!,rattiron such as a Hexacon 1ype 25S is recotrmended.

4. when usi.ng accessory probes or adapters, be sure the troubleis not originating in the accessor! before suspecting iheinstrurEnt itself.
5. Once the defective stage has beenor components causing the trouble

and component substitution or by
voltage measurements are shown onat the rear of this manual.

localized, the component
can be located by tube

voltage measurement. Key
the over-all schematics

6. Electron tubes, semlconductors, and service adjustmentsare identified on photographs located in this S".ti""-"tthe manual.
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5-4. GAINING ACCESS TO CHASSIS

Since the- Plug-in ls not contained in its olrn dust cov€lrmost of the components are readlly accessible when theplug-in is rerpved from the ltain Frame. To gain .c..""to the chassis, sirnply unscrew the knurled tiumbscrew atcenter bottom of unit and pull it free of the Main Frane.

WARNING

WHEN THE PAI{ELS OR PLUG.INS ARE REII{OVED
FROM THE INSTRU!{ENT FOR SERVTCIIJG, EXER-
CISE CAUTION WHILE THE POWER IS ON.
The lovrer-voltage busses are potentiallv
more dangerous than the cathoie-ray tub;potential because of the higtr currentcapabilities and large filtir capacitors
employed in tirese supplies. When you
reach into the instrument t ith one handwhile it is turned on, do not grasp thenetal frame lrith the other hand. ffpossible, stand on an insulated floor and
use insulated tools. It is advisable toground the third lead in the power cord
whenever the instrument is in-use.

Note s Alyrlys use insulated tools while working or
making adjustnents on the unit r"rhen pow6r ison. The transistors in this instrumint maybe damaged if over-voltaged by accidental
grounding of one or rrrre elernents. Exercisecaution and turn off power when rnaliing repairs.

TESA EQUIPMENT REOUIRED FOR SERVICE ADJUSTMENTS

A. INTRODUCTION

The adjustments outlined in the following paragraphsare based on ure test procedure followea-ai ttr6 fictorv.
4ll adjustnents should be made at rnid-Iine voftag;, ---'-Llsv/230v !.21.
To set up the Amplifier plug-in unit for calibration,inEert. the Amplifier plug-ii and Time BaEe plug_in
into the Main Frame. Th; Time Base plug-i" *"d"i.and Main Frame must be fully tested and certifj.ed units.

5-5.
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b. rESf EQUIPMENT REoUIRED (Equivalent may be substituted)

De scription
FuIIy certified and tested
Type 766H/E Main Frame

Type 74-03A lLme Base

Simpson l.Iodel 260,
20K ohms,/volt sensitivity

Square Wave cenerator Fairchild Type.791A

fast Rise Adapter Fairchild Type 7911A

Square l{ave cenerator Tektronix Type 105A

Capacitance Standardizer Fairchilcl Type 7012A (1u, 14 pf)

Eguipment

oscil loscope

X Plug-in

Volt-ohmmeter

Itticromiker

Extension Cable for
Remote Operation of
Plug-in

Alignrnent Tools

50- ohm Te nnlnation

93-ohm Te rmination

50-ohm Cable

Pads, Attenuator

Standird Amplitude
Calibrator

Kaylab lrtodel 4028

Fairchild Type 4294

Eairchild Type 7013 Tool Kit

Fairchild ?ype 7082

cR 20 dlb- (2); cn 3 db (t);
GR 6 db (I)

Ballanti.ne Type 420

Turn on the po&rer and allow 30 minutes of warm up time.
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5-6. GAS COMPENSATTON ADiTUSTMENTS R9201 (R9401)

Notes Channel 2 adJ ustrnents are deEignated
by reference slzmbols in parenthesis.

Undesirable voltages are developed at the grids on V922and (v942) due to leakage currents. These-potentials
are nulled by the proper adjustments of the cAS COMPpotentioneters R9201 and (R9401). To adjust, proceed
as follows:
1. Preset both Channel I and Channel 2 front-palelcontrols as indicated.

3. Adjust the cAS COMP potentiometer R9201 for nodepositioning of the trace while switching
Channel I Input Seleclor slide switch frori cND to Ac.

4. t€peat step 3 for Channel 2 adjusting(Rg4ol) .

5-7. DC AI,ID BRIDGE BAL AD.'USTMENT R9206 (R9405) AND R9220 (R9420)

If the dc balance of the Type 79-02A Amplifier is notproperly adjusted, the refeience trace on the screenwill be depositioned when the VARIABITE control isrotated. To properly adjust, proceed as followsi
1. Preset both Channel 1 and Channel 2 front_panelcontrols as indicated.

Control

j volTs,/Drv
VARIABLE
NORM.INllERT

2. Set up the Time Base
triggering.

Control

fnput Selector
vorJTsr/DIV
VARIABIJE
NORM INVERT
GAIN ADJ
DC BAL

2. Set the MODE switch to
switch to NORM.

settllgq.

cAL xI (fully cw, pushed in)
NORM

controls for automatic

Settings

GND
0.1
CAL xI (fully cw, pushed in)
NORM
fully crc
centered

Channel 1 and the TRIGGER

3. Adjuit Time Base controls for automatic Triggeringto obtain a reference trace on the screen.
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4. Adjust the posITIoN. controls to set reference traceto center of screen.

5. Adjust the coARsE Dc BAL internal control Rg2o6(R9106) for. minimum depositioning of the tr.."-while rotating Channel MRIABLE control baciand forth throughout its range.

5. Set Cg I VOLTS/DIV switch to CAr..

7. Adjust the DrODE LEVEL control Rg22O (R9420)
for maximurn amplitude of the calibrator signal .

8. Reset the voLTs,/DIv switch to the 0.1 position.
9. Readj ust the COARSE DC BAIJ internal control while. rotating the front panel VARfABLE control back anaforth throughout its range. Continue adJustinguntil there-is roin deposi€ionlng of the tiaci wfienthe VARIABLE control is rotated throughout its

range.

10. Pull the VARIABLE control out to the XIO Eetting
and continue adjusting the COARSE DC BAI. controiuntil there is nin depositioning of the trace whenthe VARIABLE control is rotated.

11. Trim up the front panel De BAL control.
Note: proper adJ ustment of the COARSE DC BALcontrol will leave the front panel DC BALcontrol set to center of its range.

L2. Set the IODE switch to Cg 2 anA repeat balanceprocedure uslng pertinent Channel 2 controls
shown in ( ).

5-8. INVERT BAI.AIiICE AI)i'US?MENT R9231 (R9431)

The NOR!,!-INVERT switch is properly adJusted when there isno.depositioning of the trice-wtrile siitctring the poiirity
switch from NoRtt to INvERf and vice versa. io properlyadjust proceed as follows :
1. !_g!_!!€ rnput Selecror slrirch sgot (sgtt) to cND,\rOLIS,/DIV Ewitch to 0.1 position and VARiABLEcontrol pushed in for Xl operation.
2. AdJust the TimE Base controls for automatic triggering.
3. Adjust the internal INVERT BAL control, R923I (R9431)until there is no depositioning of the trace when tirefront panel polarity switch is operated back and foithfrom NORM to INVERT and vice veria.



5-8

4. Make a final check of the balance beyond the delayonly if the CRf 19 changed.

a. Connect a voltneter (Sinpson or equivalent), setto the rtrrEt sensitive range, betw6en pgOOf,'pinJ
I and 17.

b. 
_- 

short the bases of e9503 and

c. Check meter for a readinq ofthat traca falIs rrithin io:zvertical center of the cEf.

Q9504 together.

zero volts +lV, and
divisions oE the

If lt does not, either resistor R95IZ or R951g,located in the enitters of e9503 and e9504 stroufabe tailored by shunting with a much lirger reEiator.
' 5. Repeat this procedure f.or Channel 2 using pertinentcontrols shown in ( ).

5-9. xlo LE\,EL ADirusSMENT R9263 (R9463)

The X10 LEVEL internal control is properly adjusted when
:8l...*"-lo.-$Snositionins of ttre tiaci lrhite 6;ii;hd;from xI to xlo- amplifier operation. To properly aaJuitproceed as follows:
t. Rotate the xIO CA! interrral control R9254 (9454)fully counterclockwise for minimun gain.
2. Connect a voltmeter, Simpson or equivalent, set onthe 50V scale across the- collectoiE of transistors

Q9211 and Q9212 (Q9411 and e9412).
3. Adjust the Cg I POSfTION control for zeto readingon the volttrEter.
4. Connect the voltneter fron either the collector oftransistor e9211 or e9212 (e941l or O9412) to - --

ground and note meter reading.

5. Pull the CIt I VARIABLE control out for X1O operation.
6. ldJust the internal xlo LEVEL control R9263 (R9463)for the san€ voltage reading obtained for it'op.ritionin Step {.
7. Disconnect the voltmeter and push in CH I VARIABLEcontrol.
8. Repeat this procedure for Channel 2 adjusting pertinentcontrols shown in ( ).
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5-10. OU?PT'T CURRENT ADiIUSTIIIENr (R9545)

1. Set the MODE srritch to CH 2 and the TRIGGER srritchto NORM.

Connect a voltlEter, SitrE son or equivalent, set onthe 50v scale across the collectors of transistors
Q9511 and 9514.

Adjust the CH 2 POSITION control for zero reading
on the voltmeter.

4. Connect the voltmeter from collector of transistor
Q9511 to the +I00v buss.

5. Adjust OiTTPUT CURRENT AD.f internal controt R9545, for a neter reading of 15 vo1ts.

1. Set CH I and CH 2 VOL?S,/DfV switcheE fully counter-
clockwise to CAL.

2. Push in and turn Cfl 1 and CH 2 VARfAALE controls andturn them fully clockwise to CAL position.
3. Set the MODE srritch to CH I and the TRIGGER switchto ltORM.

Set the Time Base controls for AUTO SWp and LINEtri gge ring.
Set the MODE switch lo.A+? and adjust slreep ratefor 2 nilliseconds/drvlsLon.
Adj ust CH I cAlii AD.I cont:ol for 4 divisions ofvertical de flection.
Position the traces one on top of the otiter.
Adjust Cu 2 GAIN ADJ control until trace is..super-
imposed on CH 1 trace.

2.

3.

6. Connect the voltmeter frcim collector of transistor
Q9514 to the +L00V buss and again adjust the OUtpEI
CURRENT AD., control for a rneter reading of 15 volts.

7. Repeat steps 4 through 6 until maximum balance of theoutput current is obtained.

5-lt. GAIN ADJUSTMENTS R9227 1R9427)

Whenever the Type 79-02A Dual Trace Amplifier is removed
from one luain Frame to another the front-panel GAIN ADJscrewdriver control must be reset. To pr6perly normalizethe gain between the plug-in and the Iuain 

-Frarie, 
prcceedas follows:

4.

5.

6.

7.

8.
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5-12. x10 cAL ADJUSTMENT R9254 (R9454)

1. Set the following front-panel controls for CH 1
and CH 2 as indicated.

Control

vOI.TS,/DIV
VARIABLE
Input Selector AC
TRIGGER

Settings

0.1
CAL (fuUy cw)

NORM

2. Set the MODE srritch to CII l.
3. Adjust the Ti.me Base controls for automatictriggering.
?. lnplV a.0.4 volt peak-to-peak signal from a i

Ballentine Type 420 Calibrator to CU I lnput
connector J9001. observe 4 divisionE ofvertical deflection. If necessary adjust CH 1
VARIABLE control to obtain precisely 4 divisionsof deflection.

5. Adjust the Calibrator for a 0.04 volt output.
6. Pull out the CH I VARIABLE control for X10

operation.

7. Adjust the x10 cAL internal control R9254 (R9454)
for 4 divisions of deflection.

8. Set the MODE sr{itch to CH 2 and repeat aboveprocedure adj usting pertinent Channel 2 controls.
5-13. TRrccER DC LEVEL ADiIUSTMENT R9618, R9619

1. With no signal input, adjust the joscilloscope toobtain a trace centered on the screen.

2. Set TRIGGER switch to NORM and MODE srritch to
CH I position.

3. Connect a voltmeter from J9OO1-25 to ground.

4. Adjust NoRlt TRIG ADi, internal control R96I8 forzero reading on the meter.

5. Set the IRIGGER switch to CH 2 ONLY position, MODEswitch to CH 2 and center trace on slreen usingchannel 2 POSITfON control .

6. Adjust CH 2 TRIG ADJ internal control R9619 forzero reading on the meter.
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5-I'. CHANNEL 2 OUTPT'T LB1IEL AD"USTMENT R9614

Control

1. With no signal input, adjust the oEcilloscope toobtain a trace centered on screen.

2. Set the TRIGGER switch to Ctt 2 ONLy and IODE
switch to CH 2.

3. Connect a voltmeter from CH 2 OUT connector to
ground.

4. Adjust CH 2 OUfpUT LE\IEL ADiI internal control' R9614 for zero reading on the mete!.

5-15. HIGII FREQUENCY ADJUSTI,IENIS (Figures 5-2 to 5-{)
a. CHANNEIJ 1 AI{D 2 AII,IPLIFIERS (Xl operation)

1. Connect the output from a Fairchild Type T91A Square
wave cenerator through a 50-ohn cable ind a Type ?9llAFast Rise Step cenerator and BNC Tee terminatli in
50-ohm to the CH I Input connector on the Type 79-O2Aplug-in. See Figure 5-2.

2. Set the SOURCE IMPEDANCE switch on the Type ?91A to
50-ohms and the !'REQUENCY control to I rnegacycle.

3. Preset.the follolring CH 1 and CB 2 panels controls
as indicated.

VOLTS,/DIV
VARIABLE
POIJARITY
Input Selector
I,TODE
TRIGGER

Settings

o,l
CAL XI (fully cw, pushed in)
NORII!
DCcsl
NORlI

1. Set the Time Base triggering controls for negative
SLOPE, LF REJECT COUPLTNG, and INT souRcE.

5. AdJust the. output of the square wave generator togive I divisions of verticil deflecti6n.
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TYPE 766TIIF

50-oEX
TERITTNATION

20 DB
(x]0

GR PAD
rl()Ds)

791tA FASS
RTSE ADAPTtsR

30-oH!.r
CABLE

EIGURE 5.2. TESA SETUP FOR AD'ESAING SIGU FREQI,'ENCY TRIMMERI|
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TI}@
BASE

;-or;l
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6. Adjust high-frequency triruner C9BO4, the RC combination
R9807 and C9805 and trinmers C9508, C9212 and C9512 for
optimum flatness of the square brave. Capacitor c9go4
and the RC cornbination R9806 and C9gO6 aie atljusted forthe long time constants, C95Og and C9212 for fhe over-
shoot and C95L2 to smooth out the rdaveshape after initia]over and undershoot. See Figures 5-3a and 5-3b for
ltpicat waveshapes and rigur6 5-4 for location of high-
frequency adjusunent.

Note: Adjusting trinmer capacitor C9509 will create
t$ro peaks, one of which will give a cleaner
top but slosrer rise time. Backing off from thissetting will bring down the peak ind speed therise time until a point is riached whele thepeak again begins to rise and have a hint of aring. ,fhis is the proper setting;

b. DELAY LINE TERMII{ATIOI\I R951I, C9501

When the preceding adjustments in paragraph 5-I5a have been
made, a small step and bump may be noticed about 0.4 micro-
seconds from the- start of the pulse. The step may appeareither above or below the top 6f the pulse afier ihe'Lermina-tion.bump and is due to misalignment ;f the delay linetermination. To. align the step and minimize the bump usethe s ame test setup procedure described in paragraph- 5_l5aand proceed as follows :

Adjust the DELAY LINE ADJ control R9511 to reduce stepuntil the trace is in line on each side of the terminitionbump. See Figure 5-3c.

2. Adjust the delay line trimmer capacitor C9501 to minimizetermination bump. See Figure 5-3d.

3- set the vo. rJTs/Drv switch to cAL and check gain caribration.Trim up i{ith cAIi{ AD{I control if necessary.

4. Reset Channel I VOLTS,/DIV switch to 0.I.
5. Ite,C juEt 

_ 
Channel I high-frequency trimmer C9g04, the RCcotnlrination R9807 and c98o6; and trimrer c92L2 ior optimumflatness of the square lrave.

Disconnect the square erave generator from Channel I andconnect it to the Channel 2 Input connector. See Figure5-2.

Set MODE svritch to Channel 2.

Adjust Channel 2 high-frequency trimmer C9904,combination R9907 and Cgg06 and trimmer C9412flatness of the squale $rave.

1.

6.

7.

the RC
for optimum

8.
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Note: Do not ieadjust trinuner capacitors C950g and
C9512 unless &solutely ne-essary. If re_adjustnent is necessary, vrork baak and fortb
between channels until the best. compromiseis reached. See Figure 5-3e.

c. CIIAIJNEIJS I AIID 2 A!{PLI!.IERS (XlO Operation)
c9210 (c9410), c9213 (C94I3) , c92L4 (c9414)

Trimmer capacitors 
_ 
specified above are provided to

. irnprove Lhe arnptifier. performance in th3 xlO range.' To align the X10 amplifier proceed as follows:

Refcrring to the test setup shown in Figure 5-2,inscrt a 20 db Gener'al nadio pad betweei theoutput of the Type 7911A Geneiator and to CH IInput connector.

Pull out CII 1 VARIABLE knob for X1O operation,
and set MODE s$ritch to CE l.

1.

2.

3. Adjust
c92I4 _trimner_capacitor Ca2tO (C94lO), C9213 (C9413),

(C9414) for optimum flatness of the sguare r ave.

Note: Trimmers c9213 (C9413) should be aligned inthe sane mannetr as C9SO8. See refer6nceparagraph 5-I5a, step 5 and the relevant note.
Check the rlse time of the displayed waveshape atthe lot to 90E points. It shorrld- neasure lelsthan 3.8 nanosecondg in Xl mode and less than 4.2
nanogeconds in the X10 mode. The pemissable
overshoot and underEhoot should be-less than O.l5diviEions out of 4 dlvision_s. fhe- terminatton
bump should be less than one trace width lnamplitude.

Switch the generator to Channel 2 fnput and set
I,ICDE s!,ritch to Channe I 2. Repeat this procedurefor Channel 2 using pertinent controls 'sfrom in ( ).

4.

5.
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5-16. INPTTT CAPACITANCE STA}IDARDIZATION AND ATTENUATOR AA'USTMENT(Figures 5-5 ro 5-7)

The attenuators are factory aligned and should not be touchedunless there.is positive indication rhat they requii- ;et;;t_mel!. ff -adjustment is-necessary, follow tfr! st6ps as oitiineamaking reference to Bable 5-1. Reference slmbols'i"- t i-p.rt.i"to Channel 2.

Ehe input -capacitance standaldization and attenuator adjustmentsare interdependent; therefore, both tests must be perfoimed inthe s ame procedure. The need for readlustment is irormallvindicated by distortion of fast-rising-waveforms on one oi moreof the most sensitive ranges of this flug-in unit.
Standardization of the input capacitance of this y pluc-in unitrequires the use of, a l4-picofarad capacitance st*iii6ir...To.properly adj rlst the input capacitairce and the attenuaiois orthis plug-in unit, proceed.as f6llows:

1.

2.

3.

4.

5.

Connect a Capacitance_Meter directly to Channel I fnput
BNC connector on the Type 79-O2A plug-in.

Set the VOLTST/DIV switch to O.l and the Input Selectorswitch to DC and the VARIABLB gain control fully ccw.
Adjust input capacity trimmer C9202 (C9402 ) for a neterreading of 14 pf; then disconnect meter.

Connect a Type 7012A Capacitance Standardizer to Channel 1Input BNC on the type 79-02A plug-in.

|nnlV tUe output from a Sairchild Type 791A Square WaveGenerator through a RG-8A,/U 50-ohrn liUle, thr6ugh thecapacitance Standardizer to tlie Input BNC conneitor or theType 79-02A. See hook-up shown in solid lines. in Figure 5-5.
6. Set. the square wave Generator- to 5Kc and adjust the Time BasecontrolE for a display of several cycles.

Adjust_the Type 7012A capacltance standardizer for best flattop.- See. Figure 5-6 for proper waveshape and Figure 5_7 forfor location of trimrers.
Disconnect the Capacitance Standardizer from the test setup.
Note: Do not-readjust the setting of the Standardizer,it will be used later j.n tfris procedure.

7.

8.
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TYPE 766,,,/g
oscILroscoPE

50-oil{
TERUINAIION

IO DB PAD

rEST SETUP FOR ADiIUSTING
AND VOLTS,/DIV TRIMMERS

I
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I
lt
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ll
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I
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tl <f
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ltIUE
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(o

o
o

79-02A

rYPE,79LA -

SQUARE WAI/E-
GENERATOR

FIGURE 5-5. INPUT CAPACTTANCE
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9. lnqlf 91e_5 Kc-generator output through a ceneralRadio 10 db pad and through a 50-ohm cable te:mi_nated in so-ohms to the CH I Input connector onthe Type 79-O2A. See hook-up shorn in dotted linesin Figure 5-5.

10. set the \rolTs,/Drv switch to 0.2 and thecontrol to CAL. Adjust the Eenerator todivisions of vertical defleciion of the

VARIAELE galn
obtain 5

sguare wavepattern..

11. +dilrst the attengator frequency compensatl,on trlmrersindicated in Table 5-l foi maximlun iratnegi oa-Iil---positive peaks of the square wave.

A c

A:

B, C:

Prop€r -MJustment

Inproper AdJ ustuant

FIGURE 5.6. STAI{DARDIZING ?IIE TNPUE CAPACITANCE
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TABIJE 5-1

AT?ENUAAOR COMPENSATION TRIMMERS

vol.,rs,/Drv
Setting Trimers Location

0.2
0.5
1.0
2.O
5.0
IO
20

c9018
c9017
c9016
c9014
c9013
c9012
c9011

(c9118)
(c9r17)
(c9ll6
(c9114 )
(c9113)
(c9112) !
(c9111).

Figure 5-7
Figure 5-7
Figure 5-7
Figure 5-?
Figure 5-7
Sigure 5-7

*Note: If trinmers for the 10 and 20 VOLTST/DIV
settings do not have suf,ficient range,
dress resistors R9200 (R9400) 27 ohn
and R9003 (R9103) 10 ohm away from each
other.
( ) denotes CH 2.

Disconnect the 10 db pa4 and attenuator
from the Eetup and reconnect the capaci-
tance standardizer. See hook-up sholrn
in solid Lines in Flgure 5-5. continue
adj ustments given below:

voLTs,/DIV
Setting Trimners

Location- (Fiqure 5-r )

0.2
0.5
1
2
5
l0
20

c9002
c9002
c9002
c9002
c9002
c9002
c9002

(c9102)
(ce102)
(c9102)
(c9102)
(c9102)
(ce102)
(c9102)

s
I

u
v
w
x
Y
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SECTION 6

ELE TRICAL PARf,S LIST ATiID SCHEMATIC

Part Nurnber Des cription
CAPACITORI;

vendorSynboI

c9001

c9002 -

C9011 to c9013
c9014

Notes: 1. all capacitors are fixed, ceramic and 5OOV unlessother ise specified; pf denotes picofarads.

2. G!.{V denotes cuaranteed Minimtm Value.

codffiipe

663u{

c9016 to c9018

c9019

c9021
c9022
c9023
c902{

c9101

c9102

Eli-s-tic, 0.00t7 uf , lt0t ,
600v
assembly conEisting of!plate, cap, adjugt
spring contact
spring contact
spring contact
sc MSPH 4-40 x L/4

variable, 0.2-1.5 pf ,6OOVvariable, plastic,
0.65-3.s pf
variable, plastic,
0.55-3.5 pf,
nica, .250 pf, +lot
mica, 130 pf, +I0S
mica, 50 pf, +fot
10 pf
8.2 pt

plastic, 0.0047 uf, +IOt,
500v
assembly iirnsisting of :plate, cap, adjust
spring contact
spring contact
spring contact
sc, !.{SPH, 4-4O x L/4

varlable, 0.2-1.5 pf, 6OOVvariable, plastic,
0.65-3.5 pf
variable, plastic,
0.65-3.5 pf
mica, 250 pf, +10t

mica, 130 pf, +10t
mica, 50 pf, tfot

to C9U3

to C9Ug

0327 2390

3506 7032
300s 7832
3005 7842
300s 7852
6091 1731

0327 3920
0319 l07t

0319 1071

0313 9750

0326 3060
0313 9720
0327 4020
0327 4010

0327 2390

3s06 7032
3005 7832
3005 7842
3005 7852
5091 1731

0327 3920
0319 1071

0319 1071

0313 97s0

0325 3060
0313 9720

ERC
ABD

570-000

6 54-0 06

654-006
6 5 4-005
301
301

6 6 3lrr{

5 70-0 00

6 s4 -006

6s4-005
554-006

ABD

ERC

ERC
ERC
ERC
ERC

GDE

c9tIl
c9114

c9116

c9119

9121
-c9L22

ERC
ABD

ABD

ERC

ERC
ERC

5-t



Vendor
Symbol Part Number Description C"ag---tyE

CAPACIdORS (Continued

c9123 0327 4020 10 pf ERc 301
c9L24 0327 4010 A.2 pf ERc 3oI

c9201 0310 1270 1000 pf, 1000V rurc B
C9202 0327-3920 varlable, 0.2-1.5 pf, 500V ERC 5?0-OOO
C9203 0319 1060 0.01 uf, l50V CPG DDM
c9204 0319 0450 1000 pf spc 505c1AI
c9205 0315 7180 3.9 pf ERc Npo331
C9206 0319 1050 0.01 uf, 150V CPC DDM
c92o7 0315 7180 3.9 pf ERc Npo33I
c9208 0319 0450 1000 pf spc 505CIAI

C9210 - 0326 9490 variable, 2-8 pf, 200V ERC 538c9211 0319 0450 1000 pf spc 5o5crAl
C92L2 0325 9490 variable, 2-8 pf, 200v ERC 538
C9213 to 0326 9480 variable, 9-35 pf, 100V ERC 538
c92L4
c9215 03L6 7240 5.8 pf ERc Npo331
c92L6 0326 4520 1000 pf, cMv ERC 831
C9217 to 0319 0450 1000 pf spG 505C1Al
c9218
C92L9 0316 7410 22 pf, +51 ERC NpO33l

Cg22L to 0326 7880 plastic, 0.22 uf,+lOt,2OOV AlrX C296AB
c9223
C9224 O3l9 2420 composition, 1.5 pf, +5t StC GA

C9226 0319 2420 composltior, 1.5 pf, +5t STC GA

C928I 0326 4550 2000 pf, cMV ERC 84I

C9301 0326 4520 1000 pf, cmI ERC 831C9302 0326 7860 plastlc, 0.1 uf, +10t, 200V Arrtx C296AB
C9303 to 0326 4520 1000 pf , GI!{\I ERC B3t
c9304

c9305 to 0326 4520 1000 pf , G!,tV ERC 831
c9307
c9308 0326 7880 plastic, o.22 uf., +10t, 2oov AMx c296AB

C9401 0310 1270 1000 pf , 1000V Rrr{C BC94O2 0327 3920 variable, 0.2-1.5 pf, 600V ERC 570-OOO
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lv:l!"t
Part
No.

Vendo r

CAPACITORS (Cont- l

DescriDtion

0.01 pf, l50Y
1000 pf
3.9 pf
0.01 pf, I50V
3'9 pf
1000 pf

Vari.able, Z -8 pf ,
1000 pf
Variable, 2-8 pf,
Yari.able, 9 -35 pf ,
6.8 pf
I 000 pf r G!t\l
1000 pf
22 pf., *5%

Code Type

GA

GA

841

NPO33t
538
NPO33t
50clAr
NPO33l
83r
505ClAl
538
505CtAr
DDM
5 05Ct Ar

c9403
c9404
c9405
c9406
c9407
c9408
c
c94r 0
c94r t
c9412-
C9413 to
c9+r5
c94L6
C94L7 to
c941 9

200v

200v
l00v

GPC
SPG
ERC
cPc
ERC
SPG

ERC
ERC
ERC
ERC
ERG
ERC
SPG
ERC

DDM
505ClAl
NPO33l
DDM
NPO33l
505ClAl

s38
538
538
538
NPO33l
831
505ClAl
NPO33r

c94t4

c94t 8

0319 1060
0319 0450
0316 7180
0319 1060
0316 7180
0319 0450

0326 9490
0319 0450
0326 9490
0326 9480
o3L6 7240
0326 +5zo
0319 0450
0316 7410

c9424

c9426

0319 z4zo

0319 2420

Compositioa, | .5 pl,, r.5olo

Composition, I .5 pf , *;lqfs

2000 pf rGM\I

2.2 pt
Variable, 2-8 pf, 200V
1.5 pf
r 000 pf
2,2 pf
470 pf
1000 pf
Variable, 9-35 pf, 100V
1000 pf
0.2 uf, 150V
1000 pf

sTc

STC

ERC

ERC
ERG
ERC
SPG
ERC
ERC
SPG
ERC
SPG

CRI,
SPG

c948r

c9500
c950t
C95oZ to C95O3
c9504
c9505
c9506
c9507
c9508
c9509
c9510
c95l I

0326 4550

0316 ?rl0
0326 9+90
o3t6 7290
0319 0450
0316 7ll0
0326 4500
0319 0450
0326 9480
0319 0450

0319 1050
0319 0450
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Srrnbol Part Nurnber Descriptlon

CAPACITORS (continued)

Vendor
code T,

c9512
c9513
C95I4 to
c9515
c9516
c9s17
c9518
c95I9

c9600
c9601
c9602
c9503 -
c960t '
C9605 to
c9605
c9607
c960I
c9609
c9610
c9611
c96L2
c9613
c9614
c96l5r
c9616
c9517

c9700
c9701
c9702
c9703
c9704
c9 705
c9706
C9707 to
c9708
c9709
c9 710
c9711
c97L2
c9 713
c97L4
c9715

0326 9490
0319 1050
0319 04s0

o316 - 7460
0317 3310
0319 2380
0325 4520

0316 0350
0315 7410
0319 1050
0316 7410
0317 4010
0326 4s20

0319 1050
0326 4520
0326 8520
0316 0360
0316 7350
0319 1050
0325 4550
0313 38s0
0315 2100
0316 7390
0315 7450

0316 0360
0315 1530
0316 7410
0325 4520
0316 7410
0326 7860
0315 1530
0319 1060

0326 7860
0319 1060
0317 3310
0325 7860
0327 4580
0317 3820
0319 1060

variable, 2-8 pf, 20Ov
0.01 uf, l50V
1000 pf

33 pf, !5t
100 pf, +l0t
composition, 0.68 pf, 15t
1000 pf,, GMv

47 pf, +5t
22 pf, l5t0.02 uf, 150V
22 pf, +5t
750 pf, +10$
1000 pf, GUV

0.02 uf, 150V
1000 pf, GM\I
680 pf, +10t, 1000V
5l pf, +5t
12 pf, +5t
0.02 uf, 150V
2000 pf , Glitl/
composition, 1.5 pf, +10 *
l0 pf, +10t
18 pf, +5t
30 pf, +5t

5I pf, +5t
33 pf
22 pf
1000 pf, GMV
22 pf
plastic, 0.1 uf, 200V
33 pf
0.01 uf, 150V

plastic, 0.1 uf, +10t,200V
0.01 uf, 15Ov
100 pf, +10t
plastic, 0.I uf, 200V
3000 pf
220 pf, +lOt
0.01 uf, 150V

ERC
cPc
SPG

ERC
cPc
sTc
ERC

538
DDM
505c1AI

EIA
ERC
cPc
ERC
ETA
ERC

cPc
ERC
RMC
EIA
ERC
cPc
ERC
sTc
ERC
ERC
ERC

EIA
ERC
ERC
ERC
ERC
AM)(
ERC
cPc

AMX
cPc
cPc
AIqX
ERC
EIA
cPc

GA
831

NPO331
DDM
NPO3 3t

831

DDM
831
JF

NPO3 31
DD!{
831
GA
NPO331
NPO331
NPO331

NPO338
NPO33l
831
NPO331
c296A8
NPO338
DDM

c205AB
DDM

c296A8

DDM

*TEST OPTION
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fmbol
Part
No. .Do.criptioa

CAPACITORS (Cont. )

l0 pf
0.02 pf, l50V
0.01 prf, l50V
Platttc, 0. I Ff, Z00V

1000 pfl GillI

22 pfl +5t
1000 pf

Varlabls, 2-8 pf, 200V
Compo.itiou, 1.5 pf , r5fo
Compoaiti,on, 2.7 pf., +5oh
Variablc, 2-8 pf, 200V

22 pf., !570
1000 pf

Di.odc, FD84l
Diodc, IN83O(CR9ZZZ &
Matcb.d Pair)
Dtodc, IN830 (CR92Z4 &
Matcbed Pair)

Diodc, FD84l
Diode, IN830 (CR9422 &
Matcbcd Pair)
Diodc, rN830(CR94Z4 &
Match.d Pait)

Vcndor
Codc Typc

c97r6
c97L7
c9?18
c9719

c97Zr

c980r
c9802

c9804
c9805
c9605
c9806

c990r
c9902

c9904
c9905
c9905
c9906
c9907

03r6 7280
0319 1050
0319 1060
0326 7860

0326 1520

0316 ?410
0319 0450

0326 9490
otlg z+z0'
0319 2480r
a326 9490

0316 7410
0319 0450

NPO33l
DDM
DDM
c296A8

831

NOP33l
505ClAl

538
GA
GA
538

NPO33t
505ClAl

s38
GA
GA
538
JtrS/32

ERC
cPc
cPc
AMX

0326 9490 Variablc, 2-8 pf, 200V
0319 Z$ZOi Compoai.tion, l. 5 pf , +5S
0319 2480 Comporition, 2.? pl., *5tle
0326 9490 Variablc, 2-8 pf, 200V
0313 3580.i Coupoaitionr 2 pt, !5t

SEMI.CONDUCTORS

ERC

ERC
sPc

ERC
sTc
sTc
ERC

ERC
SPG

ERC
sTc
src
ERC
.,EF

c&9zzl
CR9ZaZ & CR9ZZ3

cRgZZ[& CR9225

cR942l
c\g+zz & cR94z3

cR9424 & CR94Z5

2500 6910
2600 3041

2600 304r

2600 6910
2600 30ar

2600 3041

FCI
cR9223

ABD
csg225

A8D

rct
cR94Z3

ABD
cR9425

ABD

rSelcctcd bv Tec t Dept...tcrt OptIon
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Symbol

cR9501

cR960t
cR9505

cR9 70 0
cR9 801
cR990I

DL9501

DS9201

DS9 4 01

2600 6990

2600 5910
2600 8910

2600 5910
2600 5910
2600 6910

PartNunber Descrlption

(TJNCAI..)

(T'NCAI,)

vendor
Cod Fvoe

ABD

NE2

N82

HOF

FCI
FCI

FCI
FCI
FCI

to
to
to

cR950{

cR9?O;
cR9 80 3
cR9903

SEMI-CONDUCTORS (Concluded)

diode, 1N752

diode, FD841
diode, lN756A

diode, FD84l
diode, FD841
diode, 8D841

DALAY LINE

8800 2401

1200 3960

1200 3950

delay line
LAMPS 

..

glow neon

glow neon

HYBRID COILS

GE

GE

Hy9000
Hy9003
HY9005

Hv9100

HY9105

HY9200

Hv9205

HY921l

HY9301
HY9 303

HY9 306

HY9400

HY9407

Hy9411
HY9413

HY9416

irY9 51I
IrY9501
HY9506

HY9600

E'ER
F8R
PER

8ER

FER

FER

FER

FER

FER
FER

FER

FER

FER

FER
rER

FER

FER
FER
FER

FER

to
to
to

to

to

to

to

to
to

to

to

to
to

to

to
to
to

rrY9002
HY9004
HY9010

HY9102

Hv9204

HY9209

Hy92L2

HY9 302
HY9304

HY9404

HY9409

HY9412
HY9414

HY9419

HY9512
HY9 505
HY9509

2110 1560
2110 1590
2110 1550

2110 1560

2110 ts60

2110 ls60

2110 1560

21I0 1560

2110 1550
2110 1590

2110 1590

2110 1560

2110 1560

2tl0 1560
2110 1590

2110 1590

2110 1s90
2110 1560
2110 1590

2110 1590

bead ferroxcube
bead ferroxcubE
bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube
bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube

bead ferroxcube
bead ferroxcube

bead ferroxcube

bead ferroxcube
bead ferroxcube
bead ferroxcube

bead feuoxcube
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8I9601 to HY9604 2lI0 1560

HY9506 to HY9607 2ll0 1590

HY9701 to 8I9703 2110 1550

Part Nurnber De s cription
IiYBRID COILS (Concluded)

bead ferroxcube

bead ferroxcube

bead ferroxcube

Symbol

ir900I

.r9101

.r9601

P9001

r.9 701

Q9201 to

Q9205 to

Q9209 to

Q9211 to

Q9401 to

Q9405 to

Q9{09

09{11

Q9501 to

Vendor
c.a.----T:e

FER

FER

FER

Q9201

Q9208

Q9210

Q92L2

Q9404

Q9408

Q9410

09412

09508

0904 45{1

0905 9910

0905 7340

2110 I820

2600 3084
2600 7700

2500 3071
2600 8190

2600 3084
2600 7700

2600 8690
2600 8680

2600 308{
2500 7700

2600 307I
2600 8190

2600 3084
2600 7700
2500 8690
2600 8680

2600 307I
2600 8190

connector, I,ODIrIED (CH

receptacle, BNC. rf,
female, I contac! (CH 2

plug, general purpose,
male, 32 contacts

COILS

RF, F, 39 uH +5t

TRANSISEORS

DUll2A (Selected)
DUll2A

DU*l4A (Selected)
DUIl4A

DU|12A (Selected)
" DUIl2A

DUI3O
alternate, 2N2894

DU*12A (Selected)
DUII2A

DUll4A (Selected)
DUIl4A

DUll2A (Selected)
DU*12A
DUf3O
alternate, 2N2 894

DU*l4A (Selected)
DU*I4A

6-7

2t

CAN

CAN

CAN
ouT)

APH

sww

FI

FCI

FI

FI

FI

FCI

FI

26 L59 32

4 3901

to
to

ELECTRICAIJ CONNEqTORT'
o9o4 asar@ED (cH 1)



Synbol

09s09

Q9s10

Q9s11

Q9512 to Q9513

Q9s14

09501 '

Q9602

Q9503 to

09606

Q9607

Q9608

Q9609 to

Q9701 to

09703

Q9704

Q9706

0960s

Q9610

Q9702

Part Number DescrlDtion

TRANSISTORS (Continued)

DU*6A
alternate, 2N1893

2N2218

2N2218

alternate, 2N3013

2N22I8

DU*2A
altdrnate,2N9L5

DU*37A
alternate, 2N3 0 72

DU*1lA (SeLected)
DU*14A

DU*9A
alternate, 2N869

DU*10
alternate. 2N17lt

DU*9A
alternate, 2N869

DUll4A (Selected)
Du*l4A

DUll4A (Selected)
DUll4A

DUI2A
alternate, 2N915

DUll{A (Se1ected)
DU*14A

DUI37
alternate, 2N3072

Vendorc"a.-Bee

2600 ?270
2600 7250

2500 8500

2600 279L

2600 8400
2600 8390

2600 279L

2600 7070
2600 70s0

2600 8580
2600 8560

2600 3071
2600 8190

2600 7420
2500 7400

2600 7460
2600 7450

2600 7420
2600 7400

2500 3071
2600 8190

2500 3071
2600 8190

2600 7070
2600 7050

2600 3071
2600 8190

2500 8570
2600 8560

FCI

FCI

ABD

FCI

ABD

FCI

FCI

FT

FCI

FCI

FCI

FI

FI

FCI

FI

FCI
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Slrmbol Part Number Description

. rlAN€lSToRS (Concluded)

Q9707 2600 7070 DU*2A Fcr
2500 7050 alternate, 2N915

Q9801 to Q9804 2600 3071 DUll4A (Selected) pI
2600 8190 DU*14A

Q9901 to Q9904 2600 3071 DUi14A (Selected) FI
2600 8190 DU*14A

RESISTORS

Vendor
CodE--:-vpe

Note: All resistors are fixed, film, +5t, atrd L/2W. Values are
- in ohmE unless otherrise speclfled. K - thousand, M.= million.

R9001'

R9003
R9004

R9006
R9007
R9008
R9009

R90tl
R9012
R9013
R9014

R9016
R9017
R9OI8
R9OI9

R9021
R9022
R9023
R9024

R9101
R9102
R9103

0235 4460 comlosition,22O. t/Aw ALB cB

0235 4140 composition, L0, L/4W ALB CB
0235 43{0 composition, 68, L/4W ALB CB

0236 7840 178K, +lt
0236 7940 225K, Trt
0237 5660 995K, IIt, 1,/8w
0237 5540 5.03K, tlt, 1,/8w

0237 5650 990X, +1t, 1rl8w
0237 5550 10.1K, +1t. 1rl8w
0237 5640 980K, +It, l./gw
0237 5550 ?O.AK.-+L}, L/8w

0237 5630 950K, +1t, 1/8!{
0237 5570 52.6K,-+1tr 1,/8W
0237 5620 900K, +It,-l,/8w
0237 5580 111K, +lt, 1rl8w

023? 5610 8OOK, +1t, I,/8W
0237 5590 250K, !1t, 1,/8W
0237 5600 500K, IIt, 1,/8w
0237 5670 lM, ita, l,/8w

co{ Ns20
ccr{ Ns20
TEX CD1,/8R
lEx cDlr/8R

rEx cDl,/8R
TEX CD1,/8R
TEX CD1,/8R
TEX CDI,/8R

TEX CD1,/8R
TEX CDI,/8R
TEX CD1./8R
TEX CDI,/8R

TEX CD1,/8R
TEX CDI,/8R
TEX CDI,/8R
TEX CD1,/8R

0235 4460 cornposition , 22O, L/4W A&B CB
0234 8010 I50 cc!{ c20
0235 4140 compositlon, LO, L/Aw A,IJB CB
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Symbol
Part
No.

Y endor
Code ttp.

R9104

R9r06
R9107
R9t 08
R9r09

R9lll
R9l lz
R9l l3
R9l l4

R9r 16
R9l 17
R9tl8
R9r 19

R9rZt
R9122
R9lZ3
R9124

R9200
R9201

R9ZOz
R9203
R9204

R9206

R9207

R9208
R9209

R92l I
F.9ZIZ
R9213

oz35 4340

j oz35 7B4o
0236 7940
023? 5660
0231 5540

0237 5650
0237 5550
0237 56+0
0237 5560

oz3? 5630
0237 5570
oz37 5620
0237 5580

0237 5610
0237 5590
0237 5600
oz37 5670

0235 4240
0r07 5960

oz34 8690
oz37 5670
0234 7970

0107 5960

oLoT z95Z

0235 5180
cz03 r t70

0203 1300
0234 8520
0235 4300

Description

RESISTORS (Cont. )

Cornposition, 68, t/4W

178K, rl%
zz6K, }.tro
995K, +1%, l/8w
5.03K, +Wo, tlSw

990K, LWo, l|SYI
10. lK, +Lo/o, I l$W
980K, +l%, l/8W
20. 4K,..+t%, I /8W

950K, +l7o' 1/8W
52.6K, *t%, tlSw
9ooK, +l%, l/8W
lIlK, +1%, 1/8W

800K, :tl{s, l/8trlI
z5oK, rwo, ll9'w
500K, +l%, l/8W
lM, +t%, .1/8w

' Compoeition, 27 , I l4W
Variable, composition,
100K, izo% (cAs coMP)
l00K
lM, +l%, t/8W
I 00,

Variable, com pos i.tion, 1,/4!f
100K, +2070 (coARSE DC BAL)
Variable, l00K/ l00K/ t00K,
*2011, (DC B AL/POSITION)
Compoaition, 240K, Ly' 4W
Compositionr T50K,

Composition, Z.7M
20K,
Composition, 47, l/4W

AI-B

cGw
cGw
TEX
TEX

TEX
TEX
TEX
TEX

TEX
TEX,
TE}C
TEX

TEX
TEX
TEX
TEX

AI,B

crs
cGw
TEX
cGw

CTS

ABD
ALB
ALB

ALB
cGw
AI.B

CB

NSz0
NS20
cDl/8R
cDr /8R

cDr /8R
cDl/8R
cDr/8R
cDr /8R

cDr /8R
cDr/8R
cDl/8R
cDl/8R

cDl/8R
cDl /8R
cDr /8R
cDr /8R

CB

65
cz0
cDr /8R
cz0

65

CB
EB

EB
c20
CB
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_- fu-b"-l-
Part
No.

Vendo r
99e9--IJps

R92r4

R9z l6
R9Zl7
R9218
R9219
R9225
kr22l
*9222
R9223 L
*9225
R9220

&9227

R9228

&9229
R9230
R9231

R9ZZ4

0203 0100

0235 4380
0235 2350
0235 4300
oz35 +240
0234 8340
0235 4Z+O
0235 4300
0235 0670
0235 0730
010? 5930

0109 3620

0107 3041

oz34 8730
oz34 8560
0r07 5950

0236 5490
0234 8560
0236 5*90
0235 4300
0236 4890
0234 8040
023? 85s0
0235 4300
0203 0120
0234 8150
0234 8450

oz34 8450
0235 0840
0235 0480

0235 0480

ALB

ALB
cGw
ALB
AI.B
ccw
ALB
AI.,B
ccw
cGW

CTS

crs

ABD
cGw
cGW

crs
cGW
cGw
cGw
ALB
cGW
cGW
IRG
ALB
ALB
ccw
cGW

cG'W
cGW
cGw

cGW

Des cription

Compositionr 2T

Composition, f 00, I /4]tr
3.9K, rzolo, lw
Composition, 4?. ll4y(
Compoeition, 27,ll4W
3.6K
Composition, 27, L l4W
Composition, 47,ll4W
3K, rZlo
5,LK, *Z7O

Variablo, composition,
3K. *2oolo (BRIDGE BAL)
Variable, composition,
5K1 raoofs, t/4w(GAIN ADJ)
Variable, compoaition,
l0K, +20%, 1/8W (VAI'IABLE)
t 50K
30K
Variable, compoEition,
5oK, +201, (BAL rNtERs)
634 , +13
30K,
634, +1t
Compos-ition, +7, ll4W
l50r rlTo
2 00,
1.33K, +l%, 1.1,v

Cor:position, 47, Ll4W
Compoeitionr 33
s60,
l0K,

l0K,
l5K, *Z%
47O, i21o

47Ot r2lo

cz0
cz0

EB

CB
c32
CB
CB
c20
CB
CB
czo
c20

65

200

65
NS20
czo
NSZ0
CB
NSz0
c20
CES
CB
EB
cz0
cz0

czo
cz0
cz0

czo

&923z'
R9233
R9234
R9235
R9236 & R923?
R9238
R9239
R9240
R9Z4I
R924ZA E9243
R9Z4+

R9246
R9247 & R9248
R9249

R9Z5l
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Part
No.Symbol

R9252 &
R9254

R9256 &
R9258
R9259

R9Z5r
F.9262 -

R9263

R9Z6*
R9265
B9266
R9268
R9270
R92?L
F-9Z7Z
R9273

. Des cription

RESISTORS (Cont. )

5.62K, rlllo
Variable, Z5O. LZOo/o, I I 4W
(xr0 cAL cH t)

7.15K, rtolo
5.62I(, Llolo
Variable, cotrBosition, 500,
L/L0W (88 ADir)
5.62K, rtTo
Compoaition,33,
Variabie, composition,
rK, rzoolo (xr0 LEVEL cH t)
910, 11tr

9. rK
63+, r,lEo
432 , :hlof6

9.1K
+32 , *lolo
62
*o. z, +to/o

8.ZSKI rllo
16.zK, rt1o
Composition, 10, l/4W
z+K
Test Olrtion
33K
Test Option
33K
z4K

3.6K
l3K
tYirewound, {.7
Compositlonr 10, +Iot

430, Z\(
Composition, 10
l.6K

Composition, I0

Yendor
..a"_--Ee_

R9253

R9257

&9267
R9269

& R9274

0236 5400
0r0? 26s8

0236 6500
0z36 6400
0109 39?O

0236 6400
0203 0120
0r07 5920

oz34 9040
oz34 8440
0236 5490
0236 5330
0234 8+40
0236 5330
0234 7920
0236 4340

0236 6560
0236 6840
0235 4140
0234 8540

0234 8570

0234 8570
0234 8540

0234 8340
0234 8480
0zlr 8640
0203 1530

oz37 0740
0203 0000
az34 8260

0203 0000

cGw

ABD

CGW
cGW
CRTJ

cGW
ALB

CTS
cGw
cGw
CGW
CGW
cGw
cGw
CG1'II
cGW

cGw
cGw
AI,B
cGw

cGw

CG\iI
cGw

cGw
cGW
IRC
ALB

cGw
ALB
cGw

ALB

NS20
NS20

601-r

NSZ0
EB

63
c3z
czo
NSz0
NSZ0
cz0
NSZ0
czo
NSZO

NSZO
NS20
CB
cz0

cz0

cz0
cz0

cz0
c20
BWI /z
EB

C42l
SB
c20

EB

NSZ0

&
&

R9280
R9281
R9Z8Z & R9283
R9284
R92 85
R9286
R9287
R9288
R9289

R9291
R9292
R9293 & R9294
R9295

R9301& R9302
R9303
R9304

R9306

6-L2



9vglgt
Part
No.

Vendor
Code -- - -Tvoe

R9400
R9401

R9402
R9403
R9404

R9406

R940?

R9408
R9409

R94l I
R94l Z

R9413
R9414

0235 4240
0107 5960

oz34 8690
oz37 5670
oz34 79?O

0r07 5960

0101 z95z

023s 5r80
0203 I170

0203 1300
oz34 8520
0235 4300
0203 0100

0235 4380
0235 2350
0235 4300
0235 4240
oz3+ 8340
0235 4240
0235 4300
0235 0670
0435 0730
0107 5930

0r09 3620

0r07 3041

0234 8730
0234 8560
0107 5950

0236 5490

Dee cription

RESISTORS (Cont. )

Composition, 27, l l4W
Variable, com positior,.,
100,(, +zoolo (cAs coMP)
t00K
lM,ir%, l/8w
100

Variable, composition,
100K, +207o, t/4w (coARsr:
BAL)
Variabte, I 00K/l 00K/100K,
+2o1o (D C BAL/POSITION)
z4oK. I l4'tr
Compositionr T50K

Compoeition, 2.7M
20I(
Conposition, 47, L/4W
Compositionr 2T

Compoaition, lO0, l/4W
3.)ll, 1216, lW
Compoeition, 4?,ll4W
Compoaition, 27, I l4W
3.6K ,

Compoaition, 27, | | 41tt
Composition, 47 , 'L l4W

5.LK1 !2lo 
.

Variable, compoeition,
3K, +ZOolo (BRIDGE BAL)
Variable, composition,
75K, *ZOlo, t/4W (GAIN ADJ)
Vattable, composition,
lOI(, *.2001s, l/81r, (VARIABLE)
l50K
30K
Variable, composition,
5OKI +207O (INVERT BAL)
634, rtlo

ALB

cTs
CGW
TEX
cGW

CB

65
cz0
cDl /8R
cz0

DC

R94r 6
R94r7
R94r I
R94r9
R9426
I(y421
R94ZZ
R9423 &
R9425
R9420

R9427

R9428

8.9429
R9430
R9431

R9432

R9424

CTS

ABD
ALB
ALB

ALB
cGW
ALB
ALB

ALB
cGW
ALB
ALB
cGw
AI.,,B
ALB
CGW
cGw

CTS

CTS

ABD
cGw
CGW

CTS
CGW

EB
cz0
AB
EB

CB'
c3z
CB
CB
.cz0
CB
CB
cz0
c20

65

200

czQ
c20

65
NS2O

65

CB
CB

6-tr



Part
No.

Vendor
9g{c--r-:e:

R9433
R9434
R9435
R9436 & R9437
R9438
R9439
R9440
R944r
R9442 & R9443
R9444 '

R9446
R9447 & R9448
R9449

R9451
R9452 & R9453
R945.t

.0234 8560
. 0236 5490
0235 4300
0236 4890
oz3+ 8040
0237 8550
0235 4300
0203 0120
0234 8150
0234 8450

oz34 8450
0235 0840
0235 0480

0235 0480
0236 6400
0107 2658

0236 6500
0236 6400
0109 3.970

0236 6400
0203 0tz0
010? 5920

9I-!.1

R9456 & R9457
R9458
R94s9

R946r
P-9462
R9463

R9464
R946s
R9466
R9468
R9470
R947r
R9472
R9473 & R9474

R9480
R9481
R9482 & R9483
R9484
R94 85
R9485
R948 7

R9488

R946?
R9469

0234 9040
oz34 8440
0236 5490
0236 5330
0234 8440
0236 i330
oz3+ 7920
0236 +340

0236 6560
0236 68+0
oz35 4L40
0234 8540

0234 8570

oz34 8570

cGW
cGw
AI.B
cGw
cGw
lRC
ALB
AI.R
cGw
CGW

cGw
CGW
CGW

cGw
cGw

ABD

cGw
cGw
CRL

cGw
ALB

cTs
cGW
cGw
cGw
cGw
cGtr
CGW
cGw
cGw

cGw
CGW
ALB
CGW

CGW

CGW

cz0
NSZ0
CB
NSZ0
cz0
cEs
CB
EB
cz0
czo

czo
c20
czo

czo
NS20

NSZ0
NSzO
601-1

NS20
EB

65
c3z
czo
NS20
NSzO
cz0
NSZO
czo
NSzO

NSZ0
NSZO
CB
cz0

cz0

czo

9.grs.:p!tgg

RESISTORS (Gont.I

30K
634, rlTo
Compoaition, 47, I l4W
l50r +l7o
200
I.33K, rt%, lW
CompoEiti.on, 4?.ll4W
Gompositionr 33
s60
IOK

r0K
l5K1 },Zofs

47O, rZTo

47O, r2llo
5.62,tr, tlEo
Variable, 250, +ZO%, Ll4!;ll
(xl0 cAL cH z)

7,L5K, +llo
5.62l(. rl7o
Varlable,composition, 500,
1,/10r{ (HF ADJ)

5.6?.K, !l1o
Compoaitiou,33
Variable, compoEition,
lK, *2l1lo (XlO LEVEL CH Z)
9to, Ilil
9.IK
634, *l1o
+32, ,l%
9. rK
432, *lEo
6z
40 t2, *wo

8.ZsK, rlqo
t6.2K,- rLIo
Composition, lO, L/4W
Z+K
Test Option
33K
Test Option
33K

&
&



Slmbol

R94 89

R9491
R9492

Part Number

r R9503

E R9507

E R9514

0234 8540

0234 83{0
9234 84eO

0236 5490
0237 8690
0236 5490
0235 4920

0236 4260
0234 8530
023{ 8170

0107 3241

0234 8170
0235 4760
0203 0090
0203 0110
0237 9050
0235 5280
0235 4360
0203 0120
0236 5490
0236 4890
0236 5490
0236 4360

0236 s140
0237 0730
0235 0670
0237 0760
0235 0580
0234 9180
0234 8080
0203 3080
0222 4690
0234 8520

Vendor
codd-J-voe

c20

c20
c20

NS20
c5
NS20
CB

NS20
c20
c20

Des criotion
RESISTORS (Continued)

24X

3. 6K
13K

534, +11
1. I7K; +lt , llf
634, +Iif
comPo5ition, 20K.. L/4w

33.2, +lt
22K
680.

variable, composition, 5X,
!201 , L/4W (DEIAY LINE ADir)
680
110, +ll
comPosition, 2{
composition, 30
4.42K, 4t, l,w
383, +lT
42.2,-+Ll
composltion, 33
634, +lt
150, +lt
634, Ilt
42.2, tl$
274. +Ll
390, zw
3K, +2t
510,-!2tr 2t
1.2K, +21
3.5K, t-rJ
300
conposition , 22. LW
wirewound, l5O, 5W
20K

cG'tg

cG!{
c6{

R9501
R9502
R9504
R9505

R9505
R9508

R9509

R9511

R9512
R9513
R9515
R9515
R95I7
R9519
R9520
R9521
R9522
R9523
R9524
R9525

cct{
cGl'
cGlw
AL,B

cGrf
cGlf
CGI{

ABD

CGhI
cGt{
AIJB
AI.B
c619
CGI{
cG'l{
AI..B
cGw
CGIT
cGw
CG9T

r R9518

R9526 s R9527
R952I
R9529
R9530
R9531
R9532
R9533 & R9534
R9535
R9536
R9537

c6r{
cGw
cGtf
cGl{
cGw
co{
cGw
AIJB
!{DIJ
cGlV

c20
NS20
EB
EB
c6
NS2O
NS20
EB
NS20
NS20
NS20
NS20

NS20
c42S
c20
c42S
c20
c32
c20
GB

x
c20

5 -15



Svmbol Part Nunber oescriptioir

RESISTORS (Contlnued)

3.9K, +2t, llil
55
composltion, 43, lw
55, lw
composition. L0. L/4W
composition, 33
variable, composLtion,
500. +20$, (ouEPtT cuRR.ADaI)

1.5K
composition, 33
conpositl,on. LO. L/4W
4.7K

82.'.+2tt

910
5.1K
93.I, +lt
comPosrtion, 47, +lot
100
62
49.9, IIt, +1t
2.7K
4. 3K
1.8K
7. 5K
lIK
910
variable, composition, 5OO,t20t (cH 2 ouTPrxt LE!/EL)

2.2K
4.3K
22X
variable, composiiion, 500,
t20t (NonMAL rRrc ADJ)
variable, composition, 5OO,t20t (CIt 2 ONLY TRIG ADJ)
820
510
10K
5.8K
IK
compositj.on , L80 , L/4W

R9538
R9540
R9541
R9542
R9543
R9544
R9545

R9546
R9547
R9s48
R9549

R9551

R9600
R9601
R9602
R9603
R9505
R9606
R9607
R9608
R9609
R9610
R951I
R9512
R9613
R9611

R9615
R9616
R9617
R9518

R9519

R9620
R962lr
R9622
R9623
R9624
R9625

e R9539

to R9554

E R960il

0235 2350
0234 79L0
0203 3ls0
0234 8750
0235 4140
0203 0120
0107 5910

0234 8250
0203 0120
0235 4140
0234 8370

0235 0300

0234 8200
0234 8380
0236 4690
0203 r610
0234 7970
0234 7920
0237 7L80
0234 8310
0234 8360
0234 8270
0234 9420
0234 8450
0234 8200
0107 59I0

0234 8290
0234 8360
023{ 8530
0107 5910

0107 59I0

0234 8190
0234 8140
0234 8450
0234 84I0
0234 82]0
0235 4440

cGw
AIJB
ALB
cGw

cGw

cGw
cG]!{
CGIY
ALB
cGw
cGw
cG!{
CGlY
CGIf
csw
CGW

cGw
cGw
crs

cG!{
cG'w
cG1{
cTs

cTs

cTs
cGl{
cG!{
cG!{
ccw
AI,,B

Vendor
code=Tvpe

cG9f
cG:!v
ALB
cG!{
AI"B
AIB
cTs

c32
c20
GB
c32
CB
EB
65

c20
EB
CB
c20

c20

c20
c20
NS2O
EB
c20
c20
c20
c20
c20
c20
c20
c20
c20
65

c20
c20
c20
65

65

55
c20
c20
c20
c20
CB

*Test Option
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.- lynrbol

B9626
R9627
R9628
R9629
R9630
R9631
R9632
R9633
R9634

R9636
R9637
R9638
R9639

R9641
F'96+2
R96 43
R964+

R96{6

R9700
R9?0r
R9?02
R9703
R9704
R9705
R9?06
R9?07
R9708
R9? l0
R9711
R97rZ
R9?13
R97I4
R9715
R97r6
R97r7

Pa!t
No.

0234 80zo
. 0234 8+50
0234 8280
oz34 7990
0234 8140
oz34 8460
0203 0r50
0234 8140
0234 4270

D""_S:-lg!i"+

rEsIFror!__Lgeru_

r60
t0K
ZK
r20
510
llK
Compositionr 43
510
Composi.tion, l. 8K

560, 2W
l0K
8.2K
lrK

l0K
976, +201o

536. rZTo
3K, ZW

200

Vendor
Code Type

CGW
cGW
cGw
CGl,V
CGW
cGW
ALB
cGw
cGW

cGw
cGw
CGW
cGw

cGw
CGW
cGw
cGw

cz0
cz0
cz0
c20
czo
cz0
EB
czo
c20

c42S
czo
cz0
cz0

czo
NSZ0
NS20
c42S

c20

dt60
c3z
EB
czo
c20
czo
cz0
cz0
czo
czo
c3z
cz0
EB
I{SZO
czo
NS2O

& R9709

0237 0770
0234 8450
023+ 8430
0234 8450

0234 8450
0236 56?O
0236 54ZO
0237 0940

0234 8040

0236 7200
0234 8320
0234 9030
0203 tt70
0234 8450
0234 8210
0234 8400
0234 8490
0234 8450
0234 840 0
0234 86b0
0234 9030
0234 8320
0203 0060
0236 5980
0235 0540
0236 6260

38.3K,+1t,
3K
820, lW
C ompotition,
t0K
IK
6.2K
l5K
l0K
6.2K

820, lw
3K
Com position,
Zz.6](, rlEo
820, +270
4. ozK, +lt/o

750K

cGW

Egt"
cGw
ALB
cGw
CGW
cGw
cGW
cGW
cGw
cGw
cGw
cGw
ALB
cGw
cGw
CG1,Y

6-L7
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SymboI Part Number Description

RESISTORS (Continued)

Vendorc"a"----Eet-

R9 718
R9719
R9720
R9 721
s9722
R9723
R9724

R9726
R9727
R9728
R9 729

R9731
R9 732
R9 733
R9734
R9735
R9735
R9737
R9 738
R9739

R9 741
R9 742
R9743
R9744

R9 745
R9 801
R9803
R9804

R9 806
R9807
R9808
R9809

R9 8lt
R9812
R9 813

0236 6920
0234 7970
0236 6720
0235 0830
0235 0510
0234 8520
0234 8270

0234 8290
0234 8310
0234 79L0
0234 7950

0203 1600
0234 8590
0234 8440
0234 8270
0203 0160
0234 9070
0203 1610
0235 6060
0236 7020

0234 8260
0234 8340
0236 6860
0236 6570

0203 0070
0234 8130
0203 0120
0234 8360

0234 8360
0109 3600
0234 8330
0236 5010

0236 5010
0237 8990
0235 3090

19.6K, +19
100
12.lK, +lt
I3K, +28
1.6K,-+2t
2oK
l. 8K

2.2K
2.7K
55
82

composition,
39K
9.lK
1. 8K
composition,
1.2K, lW

39

47

cGw
cGw
cGw
cG19
cGw
cGw
cGw

cG!{
cG'w
cG!{
cGlf,

ALB
co{
cG!{
Cqtl
AIJB
CGI{
ALB
cGw
cG!{

NS20.
c20
NS20
c20
c20
c20
c20

c20
c20
c20
c20

EB
c20
c20
c20
EB
c32
EB
NS20
NS2O

c20
c20
NS20
NS2O

EB
c20
EB
c20

c20
601-1
c20
NS20

NS20
v6
c20

composition, 47, +I0l
2.49K, +lt
24.9N, +lt
l.5K
3. 6K
16.9X, +lt
8.45K, +lt

e R9802

E R9814

composition,
470
compositioi,
4. 3K

4.3K
var. , composition, lK, .IW
3. 3K
200, +lt
2OO, +lt
3.83K; +lt, lw
200K

20

33

cG!{
cG:w
cGW
cG'w

ALB
cGlt
AIJB
cGlg

CG-!{
CRTJ

c6:w
cG'!{

cGw
CG-w
cGw
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. Symbol

R98r6

R9817
R98r8

R9901 &
R9903
R9904
R9905.
R9906 :
R9907
R9908
R9909

R9911
R99rZ

R9902

oz3+ 8520

0236 67t0
0236 6760

0234 8130
0203 0120
o23+ 8360
0235 4720
oz34 8360
0109 3600
0234 8330
0236 5010

0236 5010
oz3? 8990
0236 3090

CGW

cGw
cGW

cGw
ALB
ccw
ALB

cGw
CRL
Ctr tV
cGW

cGW
cGw
cGw

c20

NSz0
NS20

czo
EB
c20

CB

c20
601-1
czo
NS20

NS20
c6
czo

Part
No.

0501 7461

0501 7433

0501 7451

0501 7433

0107 3041

0501 762r

. Dee cription

RESISTORS (Cont. )

z0K

11. 8K, rl%
13.3K, *l7o

470
Composition,33
4.3K
Composition, 3R, L/4w
4.3K
Variab'le, compositlon, lK
5. 3K
z0o, rylo

2OO, *,lqlo
3.83K, *l%, lw
200K

SWITCHES

(voLTs/Drv)

Part -of R9228

-(VARIA8I.E, GAIN CH 1)
Switch Section, Rotary
(NORM cH l)

Vendor
Code Type

R9913 & R99r4

s90r

s90z

s9l I

s912

s920

s9z I

Lever, I eection, 4 positiong
(INPUT SEL CH I) ABD

Rotary, 3 secti,onE, 9 positions
(VOLTS/DIV) ABD

Lever, I section, 3 positions
(INPUT SEL CH Z) ABD

Rotary, 3 sections, 9 positions
ABD

rrdlt option
6-19
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De s cription

s IIyITGHES (Cont. )

SgZzA& Sglzf- 0503 2390 Slide, DPDT (PULL XrO CH r) COW tz6

5940 010? 3041 Part of R9428 ABD

S94l 0501 7621 Switch Section, Rotary ABD
(NORM CH 2)

S94zA & S942B 0503 2390 stide, DPDT (PULL xro CH z) :o* 126

5950 0503 2550 Pueh, SPST (BEAM FINDER) cRy 32

5960 OSOL 7442 Rotary, 2 Eections 2/5 poaitions
(TRIG MODE) ABD

5970 Part of 5950 (IODE)
s971 0503 2490 toggle, SPST (CHOP RATE) ALCO MSTI05D

T970t

E4ISToRMER

2001 4841 BTO ABD

ELECTRON TUBES

part
9I!t.1 - No. _

YgZr U V92Z Z50r 4060 8056

v94l & v942 2501 4060 8056

NETWORKS

29201 & Z9ZOZ 8800 2426 Peaking

Z94Ol A 29402 8800 2426 Peaking

Z95OL & Z95OZ 8800 2+ZZ Peaki.ng

Vendor
code----f1g

RCA NUVISTOR

RCA NUVISTOR

lz9503

z,2050

8800 Z4Z4 Peaking

8700 1871 Termination cRT

ABD

ABD

ABD

ABD

PCrC 7062



IISI OF RECOMMENDED VENDORS

NA'II' ilarlt!
AID Oslo loborotcri..
Aal A.rorqiCoTpoiotion
AHrl Arrcv.Hort & H.g.lllon ll..tria Ccnpon,
Atl All..-!,odl.rCclnp.nt
AtC alli.d c.'r.d
A(CO Al.o El..tronia trcdecl.
AIO Ald.n t'odvd. Colttpon,
Atl  Aiolon Cl.cr.oni. Xo,C,o..
Alt A p la..
Ar{l Arp..il. CoFronr, 1...
l ff A p.?.. El.Gtio,li(r trodu(h, tn..
AiC An.ri.an ,h.nali. Corporotion
AIH Anlph.ncl El.<t.!ri., Co4lo Eticn

_ AIC Arcc ll..trcni6 1... lEftn.n<cl
, asf A.h.n Ccrporotiot

AUt  ul,.noti. ,{.tol ,roductt Corpcrotici
INS lol,r,ir lrc.

]lt. H.*l.n.7..lo.dCc,n,on,
llc lrr.Tnoticnoll.rilEnG.CcntEny
ll, lnl.rnotio.olt..tili.rCc.porotio.!
lt?, Inr.rnotioncl t t.phc.. ond l.t.riorrh Corporctiolrt(l J.tt rr ll..trcri.r, ln..
JHN !. t. Jotnlc'l Coipan,
,Wr* ,. \.( r,till.r Co|npon,
rul fulto ll.crrl. ,,trg. Co. lnt.
IIll lliror il.iol. ond <cnt ol Corp.roticntlg t.d.r lnc,
ll! l..cr!rt lllg. Co.nront
LlN tir. ll.rtric
ltl Ultl.rur., In..
A4At t L raollor, a.Coipon,, tn..A,l<a rai(ra Sxitci lD.ivi.i.r or ttinn.orctir-Hon.F.l

LCUlctc, €ol
lut
t{rt
CAN
cls
cot
ccw
cx
chc
cHl
clN
cls
coc
cow
cFc
crt
cst
clc
c?3
OAG
DAI
olc
Dt(
EIV
EOt
lra
ttc
EtD
cl,fl
E^{C
ci{w
trc
ESI
rcl
fEt
GOt
ct
GTN
cl?
Gac
GIY
GU0

HON
HOt

&r.'rd, E.trt. Cc.po.,
lu..n.nn iltt. Cc.npont
Connon tl.Glri. Conr6r,
Cll$,Hrrcn Oivitl.r o, CIS
Corr.lloobili., El..tric Ccrpo..tiot
Cornang clo.r Wod.
Cal,.r-Horn.r, lnc
Ch.tl, Cobl. Ccrpcrolion
Choilal' Cl..tro6l.r
Cirdt rir.nolo<lerinO Cc.npon,
Clo.orlcl ,,lrt. Cc., Ine
Conlia.nlol Co.bon (oirition cr Wi,t Co|'pan,
Co.lin.ntolwirt Cl..tro.icr Co?pcrotion
C. ,. Clo.. A Co'npont
C.nlrolob, Oiririon o, clcb..Urion. lnc.
Cii.ogo Sl,rndord ?r.o.to6.? Cc?rcro?ioi
Co'nb.idg. Ih.rfiionic Ccrtoroticn
Clri(ogo l.l.pi6n. Suppl, Ccrporotlci
Oo9. El.Glri. Ccmpony, l.<.
061. ,?odscl.. ln!.
Diolithl Corporotiot
Orat. ill9. Co|tlpon,
HuCh H. Eby, h<.
Cdol lidvrlri.t
Any i..uro.lur.r r..ting llA ttondord.
El..l.o l onuk.l0ring Co pcn,
€ld.tno Corporution
llln..co
El..lro ltoliv. Alt. Co t rt
llln*ood S...orr, lnc.
:ri. l.(hrolcAi.ll ,rodoclr, lna.
&r.r ElaatroEi(a
to;r(hild Co'n..o ond ln.trur.nt CorDor6tici
t.ircr.ub. Cc.torotic. o, A.lrlar
Cood.lI Cl.drl. ,iltg. Co.lron,
G.n.,r.l lrtctri< Ccipony
G.r..ql lnrhrn.nt €orpo.otiot
G.n.rcl trodu<lr Co'poiotion
G.n.rol lodl. Cclllpory
G?ryiill, ln!.
lh. Gudnron Cc.rpony
lh. Ho |rlo'lund t oaulocturirg Cc. tnc.

Hoptin. E69in..ri.! Co,nFn,

,{l..nold al.droniaa r{rt. Cc.tar. cn
,rlill.r ll..tria Cc|llr.lt,

^i.O 
V.b. Colnp.n, trd.

ltolc.olo S.ri.c.du.tcr rrodu<tr, lna
Itu.on Ccrrcrltioi

ullard ti.it a
llt. ,thrLr Cc.t ny
N.r Yd Tr!nric.i.? Ca.rrcry, lna.
O.l ,ttt, Ccrpon,
,ill.c Cort roll.i
tlrillp. EL<lfq . lub. oivt.lcn
?l.tlcld C.rpor.tlc.r
to[.7 I a.uiri.ld, hG.
,r.cirici l.rl ar Cc., taa.
lyroiid :|.<tri. Cc'rpcry
l6dic Ccrt .rricn c, A .'i.!
lcdio r,lcl.riab Corpc..tiol
LFl ll.cni. Carporotlo., lnc
lolron ,ltt- Cotttpon,
sllnalil. lnc,
Sili.on lr.r.i.lo. Corp...liot
S.ol.<lr. C.rDcrollon
Solilrln D.ric.r. lnc
SprEgoo El.Gtrl. Colipcn,
sr..lpol. Corbcn Corp.nt
Siondord Windlni CoiFrit
Sulttnrit Ccil Co'n'Gn,

Slonry.l wlndinf Co.lpcrt
Sylvonic El..tri( P.cdu.t., ln.,
SrnlTcni. ln.l7u,r.nl., hc.
Tr.ntitlrc. El.dronicr CorD..otioi
Taro. lnrl.g anf, lnq
lh.riol CorliC, laa.
toriingtcn lrg., Co p.n,

tru.Oh; ,todo<h
tung.Scl Cl..tric ln..
U.init Co,nparry
Unit.d ?.!'tro? .r Co pcny
lh. Vl.iorxn lnrtwi.nt Co p.n,
Wood tl.Gtilc Ccrp..qtton
W..A l.onord El.Gt.i. Co ,G.,W..lor Elfttri..l Inrrrsn.nt CoTrorotlon
W.lwyn ht ?norion.l tn<.

,,llC
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INSIRUTIENI WARRANTY AND SERVIGE NOIICE

WATIAT{TY

The Scicntific Imtrumctlt Department wrrranlr
that each ncw Ca&odaray Oscillorcopo, Automotiyc
Test Equipment, and othcr Electronic or Elccrdcal
Tert or Mearuring Equipmcnt (hereinaftcr refcrrcd
to ar "Inctruncot") manufactured or sold by it, ir
frca from dcfccts in matcrial or workmanship undcr
normal usc and scrvicc for a period of onc ycar
from thc datc of itr relc to thc fiEt purchascr for
u.sc. If, upon cxamination by Fairchild, tha Inrtru.

CHANGES IN 5?ECIFICAIIONS
Tho right ir rercrvcd to ch8ng6 thc published

spccifications of equipment 8t any tiEe and to fur-
niah merchandisc in accordan@ with currcnt speci.
ficationc without incurring any liability to modily

mcnt ir daermincd to be dcfectivc in
or matcrial, Fairchild will, subjcct to
sct forth bclow, cithcr rcpair
rerplqio it with a
liablo for anv-dj

cxprcarcd or implied, and
to asaumo any liability on

bltf6[I of Fairchild or impor any obligatlon upon
it in connection with the sale of any Inrtrument,
othcr than as stated 8bove.

TEGISTEIING IHE WAITANIY
To register thi. wrrrantl, thc enclooed warranty

rogiltration card Eult bc propcrly fillcd out and
mailod to thc Inrtrumcnt Scrvicc Department imme-
diatcly upon receipt of thc cquipment. Complete
information ia necarary. BOTH THE TYPE NUIII-
BER AND THE SERIAL NUMBER OF THE IN.
STRUMENT MUST BE GIVEN ON THIS CARD.
InEtrumenls mult b€ exsmined immediately upon
receipt, since claims lor damage in tranlit will not
be honorcd by the carrier unless prompt action is
taken.

$IEil,11'-r prompdl
warranty ie in licu

!initi6- and shipping inrtructionr. All cquipmcot
should bc packcd and shippcd in accordance with
thia procedurc; and identification tagr should be
attached t6 each tube or instrument.

equipmcnt previously sold, or to
mcnt in accor&ncc with
cepting undcr thc

tmoy
Depsrhrcnt will then

thc writtcn proccdurc for dir-

NEPIACE TENT PATTS

If it is necccoary to order a replacenent compo.
nent from thc factory,-always give the Type numbcr
and Serial number of tlr Instrument. Before order.
ing parts for in.warranty replaccmcnt or purcharing
them for out of.warranty replaceracnt, bc sure to
consult the Parts List in thc Instruction Manu8l.
The Parts List giv€s the values, tolcranc€!, rstingr,
and Fairchild part number lor all elcctrical com-
ponentr used in the Instrumert. This will help to
expedite eervice.

PATENT NOTICE

Manufactured under one or more U. S. Patcnts
owned or controlled by Fairchild Camera and In.
strument Corporstion, 750 Bloomfield Avenue, Clif.
ton, New lersey, U.S.A. Patent Numbcrc supplied
upon request.
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ADDBUDT'II

FOR

rrPE 79-O2r OUh rneC" PLUG-rN
.

Th.
urcd

A.

lollorlng s nuDb.p hae. b..n atrigaod to
ln thlr unlt.

PAnrg Llsa REvlsroNS

2600 1071
2600 3072

09503 to 09508 CEA}{Glr
09605
09509, Q9610 2500 3071
09701, 09702 2600 8190

lO REID|

2600 3071

'D. SCEBUAIICS

thc rclcotcd tnnar,ttora

Dcrcrlptlon

sclcct.d

, svEbol Paat Nunb.r

09205 co O92Og ctlAtlGBr '

Q9aO5 to Qgaog
09501, 09502 2500 3071 DUIIA
q9603, 0960{ 2500 8190 DUI|A
09701
09801 to 09801 1ro RBADT
09901 to Q9904 fran.lrtor 319128 Scl

Alt.rrrat. tnnrl,rtor 319926 9aL.

DUIIA sel.at d
DUl'A

tranrt.toa s19128 s.1.

Sh..t 2, chang. 09205, Q9206, Q9207, Q9208, Q9105, Q9{06, 09407,
Q9108 frou DulaA to s19128 (S) .or s19926 (s).

sh.at 3.-ohaagr Q9801, 09802, 09803, 09801' Q9901, Q9902, Q9903,
09904, 09301, Q9502 fron DulaA to 819128 (s) or sf9926 (s).
charE. Q9503, 09504, Q9505, Q9r06, Q9507, Q9508 frou Dul{A to
sr9r28 (s).

Shect rlr chango 0950tr Q96o'9, 09610, Qg?Ol, Q9702 fros DUI{A to
s19128 (S). Changc 09603, Q9501, Q9701 fron DUI4A to s19128 (S)
or s19925 (s).

FA!FIEHILE' 5704 8341
Sheet I of, 1
PCN 132,494

INSTRU M ENTATION



l
,l

. ADDENDUN
FC'R

rIEB 79-O2l 9!lAL TEACI Ptuc-Ir
,,(Ictrranec ltalual Part uuDb.a 6701-512,

v.ntlcrlly.
B. PANTE LI8! NEIIISIONS

n;ar 9i tnprovo th. puh. r.rl,onr. and torlgaa.I ub.n po.lttonlng rigarl olt-tcrocn

fn Scctloa 6 aa*o tbr follovlag chaogcr r

1. 9I.nS!-E9+-ntDb.r ot tranrl.toll O92Ol thtnr O92Ol tnat Ogaolthnr O9a0a frou 2500308a to 2600tllt.
2, 9I^-q: pctt..nuFrr.r aad valuo of r.rl.toa 89523 troo 02 6ag9O,' 150 olror, to '02361720, l00.ohnr.
3. Dolotc nctrorha, pcaklng, ZIZO,,, ZIZOZ, Zgaol aaal Zgalz. ,

, a. Adal coils L9201,_r.9202, t91oL aad L9102, part DuEbor 2l0l95t1and dcrcrlptlon .coll,, 85 nanohcnrier..

5. Add th. follorlng part nurber aod deacrlptloD lor transLrtorr. Q9209r Q92I01 e9109 and e9l10r .Z5OO3lli, alt.aut. OUtfZf.(relectcd) .'
SCEBI|AITC RBVISIONS

1. On tchcuatle 'Chaancl 1 and 2 preaapllflera, shoct Z of a,nakc thc tollowl,ng changor r

r. Dolcto rtforeacc doelgaatton. Zgzg]., Zg2O2. Z9l0l and
29402 and darhcd r.ctaEgl..

b. Dclot€ rcferencc .BI, 390tr. and ,LI , 5 turns..
c. D.,l.t. Rl r..lrtoE eprbo I.
d. fo- rcualnlng- coll ryrnbola add retcrence dcelgnatl,ons aadvalutr ar tollou I

.. Bolon
2920L. 29202

z9aol, 29402

Attar
r,9201, L9202 85

Lgtol, r.9402 85
2. On achcnatl,c "Vertlcal Dcllectlon AarpllfLern

ehangc reglstor valuo of R9523 froE iSO oi,"s

nh

nh

she€t
to 100

3 of 4,
ohms.

6704 8251
Sheet I of
ECN 32,{61

FAIFICHII.EI
INSTRU M ENTATIO N
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t't- '

r orvr3ron ot tltacNtto crIttr 
^to rrttturtit cottotl



ADDEIIDT'U

FOR

A. PURPOSE'

*t
Tho followlng changc wa! mrd.Eo €Ltnl.nate osclllatlons whcngr€lt.r lnput sensltlvlai. --'-"

to changc CE I. InDuttrnd€a opcratlnE- thc

iii:i.t*it3.:.i:"8iil'.u;u#.:lThe cND poaltlon pro"fa.i-"-iallconncct! thc lnpui sl;;i.-.;:"

3.

t.

5.

,1,)

B. TEXT RE\ITSXONS

.t.'1. :: ::ffi :;rr:ff$",rnput 6clcctoa srltch. headins, chanere

i"';::;iii;".*tl"i*:"n
ttne rcfcrenee and dls_

2' q"'igtl;:. "3ffil.i131.':u:.1;':LrpH':ff.;,:1.33;"..t10n.

33.::fi"i;; :il:ff.i"i'ffi ii l"i.l:l:.:,fll;.,", o, parasraph

:l :""iiJ;?2, parasraph 2-rt chensc flrat paraeraph ro read

...r!e Type Z9-02A rprrre:-ii-d;dr.i:"i:tr$ jitiil,it:rir:ft i:,.*i:l
gi,',+iili***ii$,t**ry;;'t-*.'l,u'w'
3ii:::"'i:i:"1:i,.i_;: ;-3: ;:,: I:g.l,i"l:..tor sr,ltch,
fn Pigure 6-l ch.ngG front pan.I part nurnbcr to 32Ot 3./72,

F^tBeHaL"o 6704 832t
Page 1of 2
PCN 32,492

I NSTRUM ENTATI N

Solector grl.tch
ampllflcrs for

6.

^ orvrsloi ol tlrecHr(o crrar^  io tistat,ttt, coaroar



tr ,-

PAmg Lrga REVISTOIIS

fn sretloa,6 lat.r tbr

L/tfi

I pot.

Code

BRC

cq,
cGw
ALB
CG'II

8C1

FCI

670a 8321
Pagr 2 of 2
PCII 32,a92

fyD€

NRO 331

NS 20
c20
CB
c20

q.

.:

DEf.E'llEr r-...

Svnbol Pfst Nrrrbor

.. c9615. 031t. 2too

. iceoz 0236 rteo8960t 0t3a 7970
R9625 0235 ttao
R9521. 023a 8la0

. s90l 0501 7{61

lDDr
..:

c9618 0319 10?o

R9602 '0236 t72oR9625 0235 aa6o

s901 0501 7{51

'c.
a.

a.

follorlng chanEcer

Dcrorlptlon

10 pf, gOt
91.1, +lt
100
c@po.ltlon,
510

lcvcr,

180,

1 rectl,oB,

0.00! ut, I50V

100, lt
22A

levc, ls.ctlonrfpo!.
D.

.1. On Schoatl,..q! f ald-2 Attcauttore., shcct 1of l, delLtecB 2 po.lrlon froo sgof ena-iJiJili". to cE z outpur.
'2. OE Sahartlc .frlggcr & Blaahl1g Cl,rcuit,, aheet rl of 4:

Dalata ra.r.ltor n9605, ltc connrctlon aad rcfcrencc
Dal.t. r..lator R9621, eapacltor C9Gl5 anit refcrcaceto t..t optloa

Ch.Dg. rolrtor R9602 vaLur lror 93.1 to lO0
Cbengo. r..lrtor R962! valuo tEtr lgo to 220

ffi 
caneertor c9610, o.003 uf ln parallol sitlr reclsror

a.

b.

*'-

scEuri"rg Rwlsrorls


