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I NTRODUCT I ON

GENERAL I NFORMAT I ON
AND

SPEC I F I CAT I ONS

Abbr ev i a t i ons used i n t he t ex t and d i agr ams a r e based
on ANS I Y 1 . 1 , 1972 S t anda rds . Th i s manua l i s d i v i ded i n t o
t en ma j or sec t i ons t ha t prov i de t he f o l l ow i ng i n f orma t i on :

Sec t i on 1 - Gene r a l I n f orma t i on and Spec i f i ca t i ons :
Con t a i ns t he i ns t rumen t desc r i p t i on and spec i f i ca t i ons .

Sec t i on 2 - Ope r a t i on I ns t ruc t i ons : I n f orma t i on
r e l a t i ve t o i ns t a l l i ng and ope r a t i ng t he i ns t rumen t .

Sec t i on 3 - Pe r f ormance Check : Prov i des procedur es
t o check t he ope r a t i ona l pe r f ormance o f t he i ns t rumen t
p l us add i t i ona l pe r f ormance check procedur es t ha t r e -
qu i r e t es t equ i pmen t t o ve r i f y t ha t i ns t rumen t pe r f or -
mance i s i n accordance t o spec i f i ca t i ons .

Sec t i on 4 - Ca l i br a t i on Procedur e : Desc r i bes t es t
equ i pmen t se t up and ad j us t men t procedur es r equ i r ed t o
ca l i br a t e t he i ns t rumen t .

Sec t i on 5 - C i r cu i t Desc r i p t i on : Prov i des bas i c and
gene r a l c i r cu i t ana l ys i s t ha t may be use f u l when se r v i c i ng
or ope r a t i ng t he i ns t rumen t .

Sec t i on 6 - Ma i n t enance I ns t ruc t i ons : Desc r i bes
rou t i ne and cor r ec t i ve ma i n t enance procedur es w i t h

de t a i l ed i ns t ruc t i ons f or r ep l ac i ng assemb l i es , sub -
assemb l i es , and i nd i v i dua l componen t s . Troub l eshoo t i ng
procedur es , p l us gene r a l i n f orma t i on t ha t may a i d i n
se r v i c i ng t he i ns t rumen t , a r e a l so prov i ded . An exp l oded
dr aw i ng i s pa r t o f Sec t i on 10 .

Sec t i on 7 - Op t i ons : Desc r i bes op t i ons ava i l ab l e f or
t he i ns t rumen t .

Sec t i on 8 - E l ec t r i ca l Pa r t s L i s t : Prov i des i n f orma t i on
necessa r y t o orde r r ep l aceab l e pa r t s and assemb l i es .

Sec t i on 9 - D i agr ams : Prov i des f unc t i ona l b l ock
d i agr am and de t a i l ed c i r cu i t schema t i cs . Loca t ed ad j a -
cen t t o t he d i agr am (usua l l y on t he back o f t he pr eced i ng
d i agr am) a r e p i c t or a l l ayou t dr aw i ngs t ha t show sub -

Sec t i on 1 - 71 - 13

assemb l y and componen t l oca t i ons . I C l og i c d i agr ams ,
wave f orms and vo l t age da t a , f or t roub l eshoo t i ng or c i r cu i t
ana l ys i s , a r e a l so prov i ded ad j acen t t o or on t he d i agr am .

Sec t i on 10 - Mechan i ca l Pa r t s L i s t , Exp l oded
Dr aw i ngs and Accessor i es : Prov i des i n f orma t i on
necessa r y t o orde r r ep l aceab l e pa r t s . The Pa r t s L i s t i s
c ross - r e f e r enced t o t he E l ec t r i ca l Pa r t s L i s t . Exp l oded
dr aw i ng shows sequence o f assemb l y and i den t i f i es
assemb l i es .

Changes and Cor r ec t i ons : Prov i des upda t i ng i n f orma -
t i on f or t he manua l i n t he f orm o f i nse r t s . These i nse r t s a r e
i ncorpor a t ed i n t o t he manua l t ex t and d i agr ams when t he
manua l i s r epr i n t ed .

DESCR I PT I ON

The 71 - 13 Spec t rum Ana l yze r i s a h i gh - pe r f ormance
commun i ca t i on spec t rum ana l yze r t ha t p l ugs i n t o and
ope r a t es w i t h t he 7000 - Se r i es ma i n f r ame osc i l l oscopes . I t
i s a swep t f ron t end ana l yze r t ha t d i sp l ays abso l u t e

amp l i t ude i n f orma t i on o f s i gna l s w i t h i n t he f r equency
span o f 0 Hz t o 1 . 8 GHz . T i me doma i n cha r ac t e r i s t i cs ,
w i t h i n a 3 MHz bandpass , can a l so be d i sp l ayed .

I mpor t an t f ea t ur es o f t he 71 - 13 a r e : 1) Gr ea t e r t han
70 dB dynam i c r ange . 2) Sens i t i v i t y down t o - 128 dBm .
3) Reso l u t i on capab i l i t y f rom 3 MHz t o 30 Hz .
4) I nc i den t a l W i ng l ess t han 10 Hz . 5) Fu l l y ca l i br a t ed
d i sp l ay modes o f e i t he r 10 dB / D i v , 2 dB / D i v , or L i nea r ;
and a ca l i br a t ed r e f e r ence l eve l i n dBm . 6) Ca l i br a t ed
sweep spans f rom 100 MHz / D i v t o 200 Hz / D i v . 7) D i g i t a l
f r equency r eadou t . 8) Fu l l r ange o f v i deo f i l t e r i ng f or no i se
ave r ag i ng . 9) Base l i ne c l i pp i ng t o subdue t he br i gh t
base l i ne o f d i sp l ays when pho t ogr aph i ng . 10) Pu l se
s t r e t ch i ng , t o enhance pu l sed spec t r a when us i ng w i de
f r equency spans and r eso l u t i on bandw i d t hs . 11) Access
f or a t r ack i ng gene r a t or . 12) F r equency and amp l i t ude
r e f e r ence ca l i br a t or .

I f t he 7000 - Se r i es ma i n f r ame f ea t ur es c r t r eadou t , t he
s i gna l pa r ame t e r s and o t he r pe r t i nen t i n f orma t i on , such
as r eso l u t i on bandw i d t h , v i deo f i l t e r i ng , and f r equency
span , a r e d i sp l ayed on t he c r t r eadou t t o s i mp l i f y t he
ope r a t i on o f t he i ns t rumen t . Records can t hen be made o f
pe r t i nen t da t a by pho t ogr aph i ng t he d i sp l ay .

Jamie




Spec i f i ca t i on - 7L13

The ana l yze r r equ i r es t hr ee p l ug - i n w i d t hs i n t he 7000 -
Se r i es ma i n f r ame .

The f o l l ow i ng cha r ac t e r i s t i cs and f ea t ur es o f t he 7L13
Spec t rum Ana l yze r a r e app l i cab l e a f t e r a wa rmup pe r i od
o f 30 m i nu t es or mor e .

CENTER FREQUENCY

Reso l u t i on o f t he Cen t e r F r equency I nd i ca t or: W i t h i n
1 MHz .

The cen t e r f r equency i s i nd i ca t ed by LED r eadou t on
t he 7L13 and c r t r eadou t when t he 7000 - Se r i es ma i n f r ame
has t h i s f ea t ur e .

FREQUENCY SPAN

Ca l i br a t ed spans f rom 200 Hz / D i v t o 100 MHz / D i v i n a
1 - 2 - 5 sequence , p l us O Hz and MAX SPAN pos i t i ons . I n t he
0 Hz pos i t i on , t he ana l yze r i s a f i xed t uned r ece i ve r f or
t i me doma i n ana l ys i s . I n t he MAX SPAN pos i t i on t he
f r equency span i s approx i ma t e l y 1 . 8 GHz .

Accur acy : W i t h i n 5%o f t he i nd i ca t ed f r equency sepa r a -
t i on . L i nea r i t y ove r t he cen t e r 8 d i v i s i ons i s w i t h i n 5% .

RESOLUT I ON

S i x r eso l u t i on bandw i d t h se l ec t i ons f rom 30 Hz t o
3 MHz , i n decade s t eps , a r e prov i ded . Reso l u t i on
bandw i d t h may be coup l ed or uncoup l ed f rom t he f r e -
quency span se l ec t or .

Bandw i d t h accur acy : Reso l u t i on bandw i d t h , a t t he
6 dB down po i n t , i s w i t h i n 20% o f t he r eso l u t i on se l ec t ed .

Shape f ac t or (60 : 6 dB r a t i o ) : 12 : 1 or be t t e r f or 30 Hz
r eso l u t i on and 4 : 1 or be t t e r w i t h r eso l u t i on o f 300 Hz or
mor e excep t 3 MHz . Max i mum bandw i d t h 60 dB down
w i t h 3 MHz r eso l u t i on , i s 13 MHz .

S i gna l l eve l change ove r t he s i x r eso l u t i on bandw i d t h
se l ec t i ons i s l ess t han 0 . 5 dB .

ELECTR I CAL CHARACTER I ST I CS

Range : 1 kHz t o 1 . 8 GHz .

Accur acy : f (5 MHz + 20% o f t he F r eq Span / D i v ) .

STAB I L I TY ( a f t e r a 2 hour wa rmup pe r i od )

W i t h i n 2 kHz pe r hour a t a f i xed t empe r a t ur e , when ' ^
phase l ocked ; w i t h i n 50 kHz when no t phase l ocked .

I NC I DENTAL FM ( see F i g . 3 - 5)

10 Hz (peak - t o - peak ) or l ess when phase l ocked , and
10 kHz (peak - t o - peak ) or l ess f or 5 seconds when ou t o f
phase l ocked mode .

V I DEO F I LTER I NG

Thr ee se l ec t i ons o f v i deo f i l t e r i ng ; 10 Hz , 300 Hz and
30 kHz a r e prov i ded f or s i gna l or no i se ave r ag i ng .

D I SPLAY

LOG 10 dB / D I V : Prov i des a ca l i br a t ed 70 dB dynam i c
r ange w i t h an accur acy t ha t i s w i t h i n 0 . 1 dB / 1 dB t o a
max i mum o f 1 . 5 dB ove r t he f u l l dynam i c r ange .

LOG 2 dB / D I V : Prov i des a ca l i br a t ed 14 dB dynam i c
r ange w i t h an accur acy t ha t i s w i t h i n t 0 . 4 dB / 2 dB t o a
max i mum o f 1 . 0 dB ove r t he 14 dB dynam i c r ange .

L I N : Prov i des a l i nea r d i sp l ay f rom approx i ma t e l y
0 . 7 / j V (100 dBm) f u l l sca l e , t o 7 . 07 vo l t s (+30 dBm) .
Amp l i t ude l i nea r i t y i s w i t h i n 10% ove r t he gr a t i cu l e he i gh t .

REFERENCE LEVEL

Re f e r ence l eve l ope r a t i on i s i n ca l i br a t ed 10 dB s t eps
f rom - 110 dBm t o +30 dBm , w i t h i n t 2 dB . (Accur acy
i nc l udes t he a t t enua t or and ga i n sw i t ch i ng e f f ec t s when
t he t wo a r e no t o f f se t t i ng each o t he r . ) Re f e r ence l eve l
ope r a t i on be l ow 100 kHz becomes l i m i t ed t o a r ange f rom
+30 dBm t o - 50 dBm as t he cen t e r f r equency approaches
1 kHz .

Re f e r ence l eve l dev i a t i on , be t ween d i sp l ay modes , i s
l ess t han 2 dB f rom 2 dB / D I V t o 10 dB / D I V and l ess t han

0 . 5 d i v i s i ons f rom 2 dB / D I V t o L I N . Th i s dev i a t i on i s a
f unc t i on o f t he osc i l l oscope ve r t i ca l l i nea r i t y .

An L I NCAL i nd i ca t or s i gn i f i es when t he d i sp l ay i s no t
ca l i br a t ed .

D I SPLAY FLATNESS

+1 dB , - 2 dB w i t h r espec t t o t he l eve l a t 50 MHz , ove r
any se l ec t ed f r equency span .



CAL I BRATOR

50 MHz ±0 . 01% w i t h an abso l u t e amp l i t ude l eve l o f
- 30 dBm ±0 . 3 dB , a t 25°C . 50 MHz ha rmon i cs a r e
gene r a t ed t o prov i de a comb o f ma r ke r s f or f r equency
span ca l i br a t i on .

CW SENS I T I V I TY (S i gna l + no i se = 2x no i se , I n L I N
d i sp l ay mode )

The f o l l ow i ng cha r ac t e r i s t i cs a r e app l i cab l e f rom
100 kHz t o 1 . 8 GHz : Be l ow 100 kHz t he sens i t i v i t y
degr ades approx i ma t e l y 0 . 3 dB / kHz ; f or examp l e , t he
sens i t i v i t y a t 50 kHz w i t h 30 Hz r eso l u t i on i s , - 113 dBm or
be t t e r ; a t 1 kHz , - 98 dBm or be t t e r .

SPUR I OUS S I GNALS FROM I NTERNAL SOURCES
(Res i dua l Response )

Equa l t o or l ess t han - 100 dBm , r e f e r r ed t o t he 1s t
m i xe r i npu t .

I NTERMODULAT I ON D I STORT I ON ( F i g . 3 - 6)

100 kHz - 1 . 8 GHz : Th i rd orde r i n t e rmodu l a t i on
produc t s a r e down 70 dB or mor e f rom t wo - 30 dBm
s i gna l s w i t h i n any f r equency span , second orde r produc t s
a r e down 70 dB or mor e f rom t wo - 40 dBm s i gna l s w i t h i n
any f r equency span .

100 kHz - 1 kHz : I n t e rmodu l a t i on produc t s (3rd and
2nd ) a r e down 50 dB or mor e f or t he same i npu t l eve l as
above .

GA I N

The ga i n r ange i s 80 dB t o t a l . An e i gh t pos i t i on se l ec t or
changes t he I F ga i n 70 dB i n 10 dB (±1 . 0 dB) s t eps and a
10 dB pushbu t t on adds an add i t i ona l 10 dB o f ga i n when
t he REFERENCE LEVEL i s - 100 dBm and 30 Hz r eso l u -
t i on bandw i d t h i s used , i n t he 2 dB / D I V or L I N mode .

Four pos i t i ons (b l ue sec t or ) o f t he se l ec t or prov i de
30 dB o f change i n a l l d i sp l ay modes . The r ema i n i ng f our

RFATTENUATOR

NOTE

SWEEP MODES AND RATE

TR I GGER I NG

Spec i f i ca t i on - 7L13

pos i t i ons prov i de an add i t i ona l 40 dB o f ga i n on l y i n t he
2 dB / D I V and L I N modes . The 10 dB pushbu t t on prov i des
t he add i t i ona l 10 dB o f ga i n , when t he r eso l u t i on bandw i t h
i s 30 Hz and t he REFERENCE LEVEL i s - 100 dBm i n t he
2 dB / D I V or L I N mode .

The REF VAR i ab l e con t ro l prov i des con t i nuous ga i n
ad j us t men t be t ween each ca l i br a t ed REFERENCE LEVEL
se t t i ng .

Prov i des 60 dB o f a t t enua t i on i n ca l i br a t ed 10 dB s t eps .
Accur acy i s ±0 . 2 dB or 1 % o f t he dB r ead i ng , wh i cheve r i s
gr ea t e r .

The max i mum i npu t powe r l eve l t o t he RFA t t enua t or
i s 1 wa t t ave r age and 200 wa t t s peak . +13 dBm w i l l
des t roy t he 1s t m i xe r.

Se l ec t i on o f an ex t e rna l sweep sour ce , manua l sweep ,
or ca l i br a t ed sweep r a t es f rom 10 s / D i v t o 1 ps / D i v i n a 1 -
2 - 5 sequence a r e prov i ded . Sweep r a t e accur acy i s w i t h i n
5% o f t ha t se l ec t ed .

Thr ee t r i gge r i ng sour ces can be se l ec t ed . I NTe rna l
se l ec t s t he ve r t i ca l or v i deo componen t f rom e i t he r ve r t i ca l
p l ug - i n compa r t men t , EXTe rna l se l ec t s t he s i gna l app l i ed
t o t he EXT I N HOR I Z / TR I G connec t or and L I NE se l ec t s a
samp l e o f t he ma i n f r ame l i ne vo l t age . I NTe rna l s i gna l i s ac
coup l ed w i t h an approx i ma t e f r equency r ange f rom 15 Hz
t o 1 MHz . The ex t e rna l and l i ne s i gna l s a r e do coup l ed .
I npu t i mpedance f or t he ex t e rna l i npu t i s abou t 30 k i d f or
t he t r i gge r mode and 9 kQ f or ex t e rna l hor i zon t a l sweep
mode .

Tr i gge r sens i t i v i t i es a r e : 1) <0 . 5 d i v i s i on o f i n t e rna l
s i gna l (peak - t o - peak ) and <0 . 5 vo l t o f s i gna l (peak - t o -
peak ) o f ex t e rna l s i gna l f or NORM mode . 2) <0 . 5 d i v i s i on
o f i n t e rna l s i gna l peak - t o - peak and <0 . 5 vo l t o f ex t e rna l
s i gna l f or SGL SWP mode .

RESOLUT I ON BANDW I DTH S I GNAL LEVEL

30 Hz - 128 dBm
300 Hz - 120 dBm MAX I MUM I NPUT POWER LEVEL

3 kHz - 110 dBm
30 kHz - 100 dBm - 30 dBm w i t h t he RF A t t enua t or a t 0 dB , f or l i nea r

. 3 MHz - 90 dBm ope r a t i on , +30 dBm w i t h t he RF A t t enua t or a t 60 dB .
3 MHz - 80 dBm (+30 dBm i s a l so t he powe r r a t i ng o f t he RF A t t enua t or . )
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I n t he NORM mode t he sweep w i l l au t oma t i ca l l y r ecur
a t t he end o f ho l do f f t i me i f a t r i gge r s i gna l i s absen t , t o
prov i de a base l i ne on t he c r t .

The SGL SWP and " s t a r t " bu t t ons f unc t i on t oge t he r t o
prov i de a s i ng l e sweep each t i me t he " s t a r t " bu t t on i s
pushed .

V I DEO OUTPUT CONNECTOR

Prov i des 50 mV t 5% o f v i deo s i gna l pe r d i sp l ay
d i v i s i on , abou t t he c r t ve r t i ca l cen t e r . Sour ce i mpedance i s
approx i ma t e l y 1 k i t . A max i mum o f 50 mV o f f se t may be
i n t roduced by t he e r ror f rom t he ma i n f r ame ve r t i ca l
cen t e r i ng i n t e r f ace .

EXTERNAL HOR I ZONTAL / TR I GGER I NPUT
CONNECTOR

Requ i r es 0 V t o 10 V t 1 V , t o sweep t he f u l l f r equency
span .

Requ i r es 0 . 5 vo l t peak - t o - peak t o t r i gge r t he sweep
c i r cu i t s . Max i mum sa f e i npu t ; 50 vo l t s (dc + peak ac ) .

ENV I RONMENTAL CHARACTER I ST I CS

Th i s i ns t rumen t w i l l mee t t he e l ec t r i ca l cha r ac t e r i s t i cs
ove r t he env i ronmen t a l l i m i t s o f t he 7000 - Se r i es ma i n -
f r ame . Comp l e t e de t a i l s on t es t procedur es , i nc l ud i ng
f a i l ur e c r i t e r i a , e t c . , can be ob t a i ned f rom Tek t ron i x , I nc .
Con t r ac t your l oca l Tek t ron i x F i e l d O f f i ce or r epr esen -
t a t i ve .

ACCESSOR I ES AND OPT I ONS

STANDARD ACCESSOR I ES
1 . Spec t rum Ana l yze r Gr a t i cu l e : C l ea r p l as t i c i mp l o -

s i on sh i e l d w i t h LOG , L I N , REF and f ( f r equency ) d i r ec t i on
ma r k i ngs . Tek t ron i x Pa r t No . 337 - 1439 - 01 f or 7403N
osc i l l oscope and 337 - 1159 - 02 f or o t he r 7000 - Se r i es os -
c i l l oscopes .

a t t enua t or w i t h DC b l ock

OPT I ONS TO 7000 - SER I ES OSC I LLOSCOPES

1 . CRT w i t h P7 phosphor and t i me doma i n gr a t i cu l e .
The ex t e rna l gr a t i cu l e f or spec t rum ana l ys i s (pa r t o f
s t anda rd accessor i es ) shou l d be used .

2 . CRT w i t h P7 phosphor and an i n t e rna l spec t rum
ana l yze r gr a t i cu l e (des i gna t ed P7SA) . Th i s i s
r ecommended when t he osc i l l oscope ma i n f r ame i s t o be
used exc l us i ve l y w i t h spec t rum ana l yze r sys t ems .

2 . F i l t e r L i gh t Ambe r 378 - 0684 - 01

3 . 50 i 2 Coax i a l Cab l e , 012 - 0113 - 00
w i t h BNC connec t or s , 6 f oo t

4 . BNC Ma l e t o N Fema l e Adap t e r 103 - 0058 - 00

5 . Manua l 070 - 1673 - 00

OPT I ONAL ACCESSOR I ES
1 . DC B l ock ( f or app l y i ng 015 - 0221 - 00

s i gna l s r i d i ng on a DC po t en -
t i a l ) . Max i mum po t en t i a l i s
50VDC

2 . 75 0 t o 50 i 2 m i n i mum l oss 011 - 0112 - 00



I NTRODUCT I ON

OPERAT I NG I NSTRUCT I ONS

Th i s sec t i on desc r i bes : 1) Func t i on o f t he f ron t pane l
con t ro l s , se l ec t or s , i nd i ca t or s and connec t or s .
2) I ns t a l l a t i on o f t he 71 - 13 i n t o a 7000 - Se r i es osc i l l oscope .
3) Gene r a l ope r a t i on i n f orma t i on , such as : Ad j us t men t s
r equ i r ed t o ma t e t he 71 - 13 t o a 7000 - Se r i es osc i l l oscope .
S i gna l app l i ca t i on t o t he RF I Npu t . How t o use t he
ca l i br a t or f or accur a t e f r equency and powe r l eve l
measur emen t s , e t c . 4) Some t yp i ca l app l i ca t i ons . '

The f i r s t s t eps o f t he Gene r a l Ope r a t i ng i n f orma t i on
ca l i br a t e and check t he ana l yze r F r equency , Span / D i v ,
and t he d i sp l ay modes . These s t eps se r ve as pa r t o f an
accep t ance check and desc r i be how t o ob t a i n a d i sp l ay on
t he osc i l l oscope c r t .

Pe r f orm i ng t h i s Ope r a t i ona l Checkou t procedur e w i l l
acqua i n t you w i t h t he f unc t i ons o f t he con t ro l s and
se l ec t or s and t he ove r a l l ope r a t i on o f t he 71 - 13 .

FREQUENCY CONTROLS

A sa f e t y l a t ch mus t be r e l eased be f or e t he 71 - 13 can
be pu l l ed f rom t he osc i l l oscope compa r t men t . The
un i t w i l l pu l l ou t pa r t way , when t he f ron t pane l
r e l ease i s pu l l ed , t hen t he spr i ng sa f e t y l a t ch mus t be
pushed up t o f r ee t he un i t so i t can be pu l l ed t he r es t
o f t he way ou t . Th i s sa f e t y l a t ch i s l oca t ed un -
de rnea t h t he r i gh t r a i l nea r t he f ron t corne r ( see
F i g . 2 - 113) .

FUNCT I ON OF THE FRONT PANEL
CONTROLS AND ADJUSTMENTS

The f o l l ow i ng i s a gene r a l desc r i p t i on o f t he 71 - 13
con t ro l s , i nd i ca t or s and connec t or s . Th i s desc r i p t i on w i l l
f am i l i a r i ze you w i t h t he i r f unc t i on and F i gs . 2 - 1Aand 2 - 1 B
i l l us t r a t e t he i r l oca t i on .

TUN I NG : The cen t e r f r equency i s t uned by a t wo - speed
con t ro l w i t h a r a t i o o f approx i ma t e l y 1 : 2 . 8 i n t he pos i t i on
and 45 : 1 i n t he s l ow or f i ne pos i t i on . I n add i t i on , t he t un i ng
r ange i s dec r eased t o 1 MHz (±9500 kHz ) when t he FREQ
SPAN / D I V i s 50 kHz or l ess .

I A t r ea t i se on spec t rum ana l yze r measur emen t s and app l i ca t i ons
I s con t a i ned I n Tek t ron i x Measur emen t s Concep t s Book l e t ;
" Spec t rum Ana l yze r Measur emen t Theor y and Pr ac t i ce : " , Pa r t
No . 082 - 1334 - 00 .

A MARKER i nd i ca t or l i gh t s when t he FREQ SPAN / D I V
i s a t t he MAX SPAN pos i t i on and a no t ch on t he base l i ne o f
t he d i sp l ay i nd i ca t es t he cen t e r por t i on o f t he span t ha t
w i l l be d i sp l ayed when t he FREQ SPAN / D I V i s r educed .

The cen t e r f r equency or ma r ke r f r equency i s i nd i ca t ed
by an LED d i g i t a l r eadou t d i a l .

CAL : Ca l i br a t es t he f r equency r eadou t so i t r epr esen t s
t he cen t e r o f t he span .

NOTE

When ope r a t i ng w i t h F r eq Spans o f 50 kHz / D i v or
l ess , t he AUTO PHASE LOCKED sw i t ch mus t be
OFF i f you wan t t he cen t e r f r equency and LED
r eadou t t o change when t un i ng .

FREQ SPAN / D I V : Th i s sw i t ch se l ec t s t he f r equency
span o f t he d i sp l ay . The ca l i br a t ed r ange o f t he se l ec t or i s
100 MHz / D I V t o 200 Hz / D I V i n a 1 , 2 , 5 sequence . A MAX
SPAN pos i t i on prov i des approx i ma t e l y 1 . 8 GHz o f spec -
t rum and a 0 Hz pos i t i on conve r t s t he ana l yze r t o a f i xed
t uned r ece i ve r f or t i me doma i n d i sp l ays . T i me ana l ys i s o f
t he s i gna l cha r ac t e r i s t i cs , w i t h i n t he bandw i d t h
capab i l i t i es se l ec t ed w i t h t he RESOLUT I ON con t ro l , can
t hen be pe r f ormed .

Sec t i on 2 - 71 - 13

The FREQ SPAN / D I V knob i s l a rge enough t o
prov i de ease i n sw i t ch i ng ; howeve r , excess t orque
app l i ed when t he se l ec t or i s a t e i t he r o f i t s ex t r eme
pos i t i ons may cause t he a l um i num bush i ng i ns i de
t he knob t o s l i p . When t h i s occur s , t he se l ec t or s may
doub l e de t en t or sw i t ch w i t h a gr i nd i ng no i se . Re f e r
t o Knob Remova l and I ns t a l l a t i on i ns t ruc t i ons i n t he
Ma i n t enance sec t i on o f t he manua l f or r ea l i gnmen t .

RESOLUT I ON : Th i s con t ro l se l ec t s t he r eso l u t i on
bandw i d t h f or t he ana l yze r . The ca l i br a t ed r ange (w i t h i n
20% ) i s 30 Hz t o 3 MHz i n decade s t eps . The
RESOLUT I ON i s norma l l y coup l ed t o t he FREQ
SPAN / D I V con t ro l so t he d i sp l ay amp l i t ude r ema i ns
cons t an t as t he FREQ SPAN i s changed ; howeve r , a
concen t r i c s l eeve l abe l ed PULL TO UNLOCK w i l l uncou -
p l e t he t wo se l ec t or s when i t i s pu l l ed ou t and a l l ow
i ndependen t se t t i ngs o f each con t ro l .
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D I SPLAY CONTROLS AND SELECTORS

LOG 10 dB / D I V : Se l ec t s a ca l i br a t ed d i sp l ay w i t h a
dynam i c r ange o f 70 dB ( t o t he 7 t h gr a t i cu l e l i ne , f rom t he
r e f e r ence ) a t 10 dB / D I V . The bo t t om gr a t i cu l e d i v i s i on i s
no t ca l i br a t ed .

LOG 2 dB / D I V : When t h i s pushbu t t on i s depr essed , t he
dynam i c r ange o f t he d i sp l ay i s a ca l i br a t ed 14 dB a t
2 dB / D I V .

L I N : Se l ec t s a l i nea r d i sp l ay . The L I N gr a t i cu l e ca l i br a -
t i on pe rm i t s r e l a t i ve s i gna l l eve l measur emen t s as f o l l ows :
Ad j us t t he l eve l o f one s i gna l t o t he 1 . 0 l i ne , w i t h t he ga i n or
RF A t t enua t i on . Read t he l eve l o f t he o t he r s i gna l s as a
pe r cen t age o f t h i s r e f e r ence .

REFERENCE LEVEL (RF A t t enua t or and I F Ga i n ) :
These a r e concen t r i c con t ro l s t ha t a r e connec t ed i n an
e l ec t ro - mechan i ca l d i f f e r en t i a l a r r angemen t . They se l ec t
i npu t a t t enua t i on t o t he i npu t m i xe r , and t he I F ga i n . They
i nd i ca t e , v i a r eadou t w i ndows ; REFERENCE LEVEL i n
dBm , o f t he f u l l sca l e d i sp l ay , MAX i mum s i gna l i npu t l eve l
( i n dBm) f or l i nea r ope r a t i on , and t he i npu t RF a t t enua t i on
( f rom 0 t o 60 dB) .

The RF a t t enua t i on i s i n se r i es w i t h t he i npu t s i gna l pa t h
t o t he i npu t m i xe r , t he r e f or e i t s se t t i ngs a f f ec t t he
max i mum i npu t s i gna l l eve l t o t he 71 - 13 . W i t h 0 dB
a t t enua t i on , max i m i m i npu t s i gna l l eve l f or l i nea r ope r a -
t i on , i s - 30 dBm . Chang i ng t he RF A t t enua t or t o 60 dB
i nc r eases t he max i mum i npu t s i gna l l eve l t o +30 dBm .

The I F ga i n se l ec t or has a r ange o f 70 dB i n 10 dB s t eps .
The comb i na t i on o f RF A t t enua t or and I F ga i n se t t i ngs
es t ab l i shes t he REFERENCE LEVEL ; t he r e f or e , bo t h
con t ro l s f unc t i on as REFERENCE LEVEL se l ec t or s . The
max i mum sens i t i v i t y o f t he d i sp l ay w i l l no t exceed
- 130 dBm . S i nce t he dynam i c w i ndow i s 70 dB i n t he
10 dB / D I V d i sp l ay mode , t he REFERENCE LEVEL
r eadou t i s va l i d t o - 60 dBm . W i t h t he RF A t t enua t or a t
0 dB and t he I F ga i n f u l l y ccw , t he REFERENCE LEVEL i s
- 30 dBm . I nc r eas i ng t he I F ga i n 30 dB , changes t he
REFERENCE LEVEL t o - 60 dBm , wh i ch i s t he l i m i t f or a
ca l i br a t ed r e f e r ence l eve l i n t he 10 dB / D I V mode . The b l ue
t i n t , t ha t borde r s t he 10 dB / D I V sw i t ch and f our pos i t i ons
o f t he ga i n se l ec t or , cor r e l a t es REFERENCE LEVEL
r eadou t t o t he ga i n se t t i ngs app l i cab l e i n t he 10 dB / D I V
mode . Read i ngs , w i t h t he ga i n se l ec t or ou t s i de t he b l ue
t i n t sec t or a r e e r roneous because t he ga i n i s e l ec t r i ca l l y
l ocked ou t ; t he c r t r eadou t w i l l d i sp l ay t he < symbo l t o

s i gn i f y t ha t t he r ead i ng i s i ncor r ec t .

I n t he 2 dB / D I V mode , t he f u l l 70 dB r ange o f t he ga i n
se l ec t or i s usab l e . Sw i t ch i ng t he ga i n f u l l y cw w i t h t he RF
A t t enua t or a t 0 dB , produces an accur a t e - 100 dBm
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r e f e r ence l eve l . The dynam i c r ange o f t he d i sp l ay i s now
- 114 dBm ( - 100 dBm + 14 dB d i sp l ay w i ndow t o t he 7 t h
gr a t i cu l e l i ne ) . An add i t i ona l 10 dB o f ga i n , f or a ca l i br a t ed
- 124 dBm , can be sw i t ched i n w i t h t he 10 dB GA I N
pushbu t t on , when t he RESOLUT I ON i s 30 Hz .

V I DEO F I LTERS : Thr ee f i l t e r s (30 kHz , 300 Hz , and
10 Hz ) can be sw i t ched i n t o r es t r i c t t he v i deo bandw i d t h
and r educe h i gh f r equency componen t s f or d i sp l ay no i se
ave r ag i ng . Two pushbu t t ons se l ec t 30 kHz or 300 Hz
when depr essed , and 10 Hz when bo t h a r e depr essed .

BASEL I NE CL I PPER : Th i s con t ro l s t he ve r t i ca l
amp l i t ude o f t ha t por t i on (base l i ne p l us s i gna l ) o f t he
d i sp l ay t ha t t he i n t ens i t y i s subdued .

CONTRAST : Ad j us t s t he br i gh t ness r a t i o be t ween t he
c l i pped ( subdued ) base l i ne and t he unc l i pped d i sp l ay .
The d i sp l ay i n t ens i t y i s se t by t he ma i n f r ame I n t ens i t y
con t ro l .

PULSE STRETCHER : Sw i t ch i ng t h i s on , s t r e t ches t he
f a l l t i me o f pu l sed s i gna l s t o enhance t he v i s i b i l i t y o f
pu l sed RF s i gna l s t ha t may be w i t h i n w i de f r equency
spans and r eso l u t i on bandw i d t hs .

LOG and AMP CAL : The LOG ad j us t men t ca l i br a t es t he
l oga r i t hm i c accur acy o f t he d i sp l ay . The AMP ad j us t s t he
REFERENCE LEVEL t o t he t op gr a t i cu l e l i ne .

AUTO PHASE LOCKED : Th i s sw i t ch i s used t o d i sab l e
t he phase l ock f or some app l i ca t i ons , such as t un i ng t he
ana l yze r mor e t han 1 MHz when t he ana l yze r i s used as a
t uned r ece i ve r (0 span ) .

VERT I CAL POS I T I ON : Pos i t i ons t he c r t beam ve r -
t i ca l l y .

HOR I Z POS I T I ON : Pos i t i ons t he c r t beam hor i zon t a l l y .

OUTPUT AND I NPUT CONNECTORS

V I DEO OUT : Prov i des ±50 mV o f v i deo pe r d i sp l ayed
d i v i s i on o f s i gna l . The amp l i t ude and po l a r i t y o f t h i s s i gna l
i s r e l a t i ve t o t he gr a t i cu l e ve r t i ca l cen t e r l i ne . Sour ce
i mpedance i s abou t 1 k f 2 . Th i s s i gna l can be used t o dr i ve
an ex t e rna l dev i ce such as a r ecorde r .

TRACK GEN : A sour ce o f con t ro l s i gna l s f or a Tr ack i ng
Gene r a t or . P i n 5 o f t he connec t or i s t he sour ce o f a +10 V
t o - 10 V sweep r amp , w i t h +10 V r epr esen t i ng t he l e f t
edge o f t he d i sp l ay and - 10 V t he r i gh t s i de o f t he d i sp l ay .



RF I N : A 50 f 2 i npu t connec t or f or app l y i ng t he i npu t
s i gna l t o t he 71 - 13 . REFERENCE LEVEL r eadou t r e f e r s t o
t he s i gna l l eve l a t t h i s connec t or . Any s i gna l s r i d i ng on
some do po t en t i a l mus t be app l i ed t hrough a do b l ock .
Re f e r t o t he Gene r a l Ope r a t i ng Procedur e w i t h r ega rd t o
s i gna l app l i ca t i ons .

1s t and 2nd LO OUT : These connec t or s prov i de access
t o t he ou t pu t o f t he r espec t i ve l oca l osc i l l a t or s . They mus t
be t e rm i na t ed i n t o 50 O . Keep t he t e rm i na t i on p l ugs on t he
ou t pu t j acks un l ess t hese por t s a r e connec t ed t o an
ex t e rna l dev i ce such as a t r ack i ng gene r a t or .

CAL OUT : Prov i des an accur a t e - 30 dBm , 50 MHz
s i gna l sour ce . Th i s s i gna l prov i des an abso l u t e r e f e r ence
on t he d i sp l ay t o ca l i br a t e t he REFERENCE LEVEL and
check dBm r ead i ngs . Ha rmon i cs o f t he 50 MHz f un -
damen t a l prov i de a comb o f ma r ke r s ac ross t he f r equency
span f or accur a t e f r equency and span measur emen t s .

SWEEP CONTROLS

TR I GGER I NG SOURCE : Thr ee sweep t r i gge r i ng
sour ces can be se l ec t ed p l us a f r ee run mode : I NTe rna l
se l ec t s t he ve r t i ca l or v i deo componen t f rom e i t he r ve r t i ca l
p l ug - i n compa r t men t . The s i gna l i s ac coup l ed w i t h an
approx i ma t e f r equency r ange f rom 15 Hz t o 1 MHz ;
EXTe rna l se l ec t s t he s i gna l t ha t i s app l i ed t o t he EXT I N
HOR I Z / TR I G connec t or ; and L I NE se l ec t s a samp l e o f t he
ma i n f r ame l i ne vo l t age . Ex t e rna l and l i ne s i gna l s a r e do
coup l ed t o t he t r i gge r i ng c i r cu i t s . Max i mum s i gna l i npu t
t o t he ex t e rna l i npu t connec t or shou l d no t exceed 50 vo l t
(dc + ac peak ) f or t r i gge r i ng . I npu t i mpedance f or t he

ex t e rna l i npu t i s abou t 30 k f 2 .

The FREE RUN mode w i l l no t sync t he sweep t o any
t r i gge r i ng s i gna l .

MODE : Two modes a r e ava i l ab l e , NORM and SGL
SWP . I n t he NORM mode t he sweep w i l l au t oma t i ca l l y
r ecur a t t he end o f ho l do f f t i me , i f a t r i gge r s i gna l i s absen t .

Th i s f ea t ur e prov i des a base l i ne on t he d i sp l ay . I n t h i s
mode t r i gge r i ng occur s a t t he s l ope and l eve l se l ec t ed by
t he SLOPE / LEVEL con t ro l s un l ess t he t r i gge r i ng s i gna l i s
be l ow t he r equ i r ed amp l i t ude or beyond t he f r equency
l i m i t s o f t he c i r cu i t . M i n i mum s i gna l amp l i t ude f or i n t e rna l
t r i gge r i ng i s 0 . 5 d i v i s i on o f s i gna l (peak - t o - peak ) and
0 . 5 vo l t o f s i gna l f or ex t e rna l t r i gge r i ng .

I n t he SGL SWP mode , t he sweep i s t r i gge r ed by
push i ng t he ad j o i n i ng bu t t on . Th i s bu t t on l i gh t s dur i ng
sweep t i me and se r ves as an i nd i ca t or t o de t e rm i ne
came r a shu t t e r t i me when pho t ogr aph i ng s l ow scan - t i me
d i sp l ays . M i n i mum s i gna l amp l i t ude f or t r i gge r i ng i s
0 . 5 d i v i s i on o f s i gna l and 0 . 5 vo l t o f ex t e rna l s i gna l .

OPERAT I ONAL CHECK

NOTE

Ope r a t i ng I ns t ruc t i ons - 71. 13

T I ME / D I V and MANUAL SCAN : Thr ee sweep modes ,
p l us an o f f s t a t e , a r e prov i ded : A ca l i br a t ed T I ME / D I V i n a
1 , 2 , 5 sequence f rom 10 s / D I V t o 1 Ns / D I V , a manua l
sweep con t ro l , and an ex t e rna l sweep . The T I ME / D I V
con t ro l se l ec t s t he sweep r a t es and t he modes .

I n t he OFF pos i t i on , t he c r t beam i s hor i zon t a l l y
cen t e r ed and t he ana l yze r becomes a f i xed t uned r ece i ve r
a t t he f r equency i nd i ca t ed by t he r eadou t .

The EXT pos i t i on connec t s any s i gna l app l i ed t o t he
EXT / HOR I Z TR I G connec t or t o t he hor i zon t a l de f l ec t i on
c i r cu i t s o f t he 71 - 13 . Ex t e rna l sweep vo l t age (0 V t o 10 V)
s i gna l can be used t o s l ave t he 71. 13 t o an ex t e rna l dev i ce
such as a r ecorde r .

The MANUAL pos i t i on connec t s t he sweep c i r cu i t s o f
t he 71 - 13 t o t he MANUAL SCAN con t ro l , so t he c r t beam
de f l ec t i on can be manua l l y con t ro l l ed .

SWEEP CAL : The ad j us t men t ca l i br a t es t he amp l i t ude
o f t he sweep vo l t age t o t he FREQ SPAN c i r cu i t s and
compensa t es f or d i f f e r ences i n de f l ec t i on sens i t i v i t i es
be t ween osc i l l oscopes .

1 . Pr e l i m i na r y Ope r a t i ona l Procedur e t ha t
Ca l i br a t es t he 71 - 13 t o t he Osc i l i scope Ma i n f r ame

When t he 71_13 p l ug - i n un i t i s i ns t a l l ed i n a 7000 - Se r i es
ma i n f r ame , t he spec t rum ana l yze r shou l d be ca l i br a t ed t o
ensur e cor r e l a t i on be t ween p l ug - i n and t he ma i n f r ame
de f l ec t i on sens i t i v i t i es . We r ecommend t ha t t he f ron t
pane l ca l i br a t i on procedur e be pe r f ormed any t i me t he
i ns t rumen t i s f i r s t t urned on , t o ensur e op t i mum accur acy .

a . P l ug t he 71 - 13 Spec t rum Ana l yze r i n t o t he 7000 -
Se r i es ma i n f r ame . Ensur e t ha t t he 71 - 13 i s secur e l y l a t ched
i n t he compa r t men t . Th i s i s a sa f egua rd t o ensur e t ha t t he
i ns t rumen t does no t s l i de ou t , i f t he ma i n f r ame i s t i pped
f orwa rd .

A sa f e t y l a t ch i s used t o r educe t he poss i b i l i t y o f t he
i ns t rumen t s l i pp i ng ou t o f t he ma i n f r ame .

b . Connec t t he osc i l l oscope ma i n f r ame t o a su i t ab l e
powe r sour ce and sw i t ch t he powe r on . A l l ow abou t 30
m i nu t es f or i ns t rumen t s t ab l i za t i on .

2 - 5
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c .

 

Se t the f ron t pane l con t ro l s as i l l us t ra t ed i n F i g . 2-2
and connec t the CAL OUT s i gna l through a shor t coax i a l
cab l e to the RF INpu t .

d . Ad j us t the osc i l l oscope In t ens i ty , Focus and
As t i gma t i sm con t ro l s for op t i mum d i sp l ay de f i n i t i on w i th
norma l i n t ens i ty .

e . Depress the 2 dB / D IV d i sp l ay mode bu t ton . Pos i -
t i on the base l i ne o f the d i sp l ay to the bo t tom gra t i cu l e l i ne
w i th the VERT ICAL POS IT ION con t ro l and cen t er the
d i sp l ay w i th the HOR IZ POS IT ION con t ro l .

f . Depress the 10 dB / D IV (LOG) d i sp l ay bu t ton .
D i sp l ay shou l d now resemb l e tha t shown i n F i g . 2-2 .

NOTE

When the osc i l l oscope has a cr t w i th P7 phosphor , a
v i ew i ng hood w i l l he l p sh i e l d amb i en t l i gh t and
enhance the d i sp l ay i n forma t i on .

2 . Ca l i bra t e the Frequency Readou t

Due to hys t eres i s i n the tun i ng sys t em , the ca l i bra t i on
and accuracy o f the readou t mus t be per formed and
checked by approach i ng each check po i n t f rom the same
d i rec t i on ( l ow to h i gh) .

a . App l y the ca l i bra tor s i gna l to the RF INpu t , sw i t ch
the FREQ SPAN / D IV to MAX SPAN , and tune the CENTER
FREQUENCY to 0000 .

b . Decrease the FREQ SPAN / D IV se t t i ng to 10 MHz
and i ncrease the CENTER FREQUENCY un t i l the 50 MHz
ca l i bra tor s i gna l i s tuned to the cen t er l i ne o f the gra t i cu l e .

NOTE

I t i s i mpor t an t to tune the s i gna l f rom l ow to h i gh . I f
the tun i ng d i rec t i on i s reversed , repea t the
procedure by re turn i ng the FREQ SPAN / D IV to MAX
SPAN and the CENTER FREQUENCY to 0000 to
es t ab l i sh the same re f erence po i n t on the hys t eres i s
l oop .

c . When the 50 MHz s i gna l i s cen t ered on screen ,
ad j us t the f requency CAL for a CENTER FREQUENCY
readou t o f 50 MHz .

3 . Ca l i bra t e the Sweep Span

a . Sw i t ch the FREQ SPAN / D IV to MAX SPAN pos i t i on .

b . Pos i t i on the 0 Hz response , or LO f eed through , on
the zero ( l e f t ) gra t i cu l e l i ne w i th the HOR IZ POS IT ION
con t ro l .

c . W i th the CAL OUT s i gna l app l i ed to the RF INpu t ,
decrease the FREQ SPAN / D IV to 50 MHz and tune the 5 th
marker (250 MHz ) to the cen t er gra t i cu l e l i ne (see F i g . 2-
3) .

d . Ca l i bra t e the f requency span to 50 MHz / D IV by
ad j us t i ng the SWP CAL for 1 marker / d i v i s i on . I t may be
necessary to keep the 250 MHz marker cen t ered w i th the
f requency TUN ING con t ro l as the sweep i s ca l i bra t ed .
F i na l d i sp l ay shou l d resemb l e tha t i l l us t ra t ed i n F i g . 2-3 .

4 . Check and Ad j us t LOG-AMPL Ca l i bra t i on

The LOG CAL ad j us tmen t ca l i bra t es the ga i n o f the
ana l yzer ver t i ca l ou tpu t so the 2 dB / D IV and 10 dB / D IV
modes may be accura t e l y se t . The AMPL CAL ad j us tmen t
se t s the re f erence l eve l to the top gra t i cu l e l i ne . There i s no
i n t erac t i on be tween these two , ad j us tmen t s .

a . Se t the 71-13 se l ec tors and con t ro l s as d i rec t ed i n
s t ep 2 and tune the fundamen t a l 50 MHz ca l i bra tor s i gna l
to the cen t er o f the gra t i cu l e .

b . Uncoup l e the RESOLUT ION se l ec tor f rom the
FREQ SPAN / D IV by pu l l i ng ou t the PULL TO UNLOCK
s l eeve , then sw i t ch the FREQ SPAN / D IV to 5 MHz . The
RESOLUT ION shou l d rema i n a t 3 MHz . As the FREQ
SPAN i s decreased , i t may be necessary to re -ad j us t the
tun i ng con t ro l to keep the s i gna l cen t ered on screen .

c . Sw i t ch the D i sp l ay Mode to 2 dB / D IV and pos i t i on
the base l i ne o f the d i sp l ay on the bo t tom gra t i uc l e l i ne
w i th the VERT ICAL POS IT ION .

d . Ad j us t the AMPL CAL and the LOG CAL ( i f
necessary) to br i ng the 50 MHz s i gna l w i th i n the gra t i cu l e
w i ndow . Ad j us t the AMPL CAL to es t ab l i sh a s i gna l
re f erence amp l i tude o f 8 d i v i s i ons (F i g . 2-4 shows a fu l l
screen d i sp l ay) .

e . Sw i t ch

 

i n

 

10 dB

 

o f a t t enua t i on w i th the RF

 

' ~
At t enua tor . Amp l i tude change shou l d equa l 5 d i v i s i ons a t

 

-
2 dB / D IV .
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Top l i ne i s dBm l eve l
i nd i ca t ed by REFERENCE
LEVEL w i ndow and
Readou t .

D i sp l ay Mode : 10 dB / D IV

Frequency : 250 MHz

UNCAL L i gh t OUT

RF At t enua tor : 0 dB

CENTER
FREQUENCY

RESOLUT ION

Term i na t i on caps on

 

CAL OUT : Connec t to
Ou tpu t Por ts

 

RF Inpu t

PULSE STRETCHER Ou t

S l eeve pushed i n so
FREQ SPAN / D IV and
RESOLUT ION are
coup l ed toge ther .

FREQ SPAN / D IV : 50 MHz

F i g . 2-2 . Fron t pane l se l ec tor pos i t i ons and s i gna l connec t i ons for i n i t i a l opera t i ona l check and f ron t pane l ca l i bra t i on .



Opera t i ng Ins t ruc t i ons-71-13

Se t the 250 MHz (5 th) marker a t
0 Hz response

 

the cen t er l i ne w i th the HOR IZ
POS IT ION con t ro l .

I" M IM ,

11

 

11

 

1 I1
"

 

, s ' ~
1

, l l ,

 

l l ~ "

0 J

 

1 MHz, pzI -Jodam

F i g . 2-3 . Ca l i bra t i ng the sweep span .

40

-so

050-J(~dDm

1) Ad j us t LOG CAL for
10 dB amp l i tude change
w i th 10 dB change i n
RF At t enua tor .

2) Ad j us t AMP CAL to
pos i t i on -30 dBm s i gna l
to the REFERENCE
LEVEL ( top gra t i cu l e
l i ne ) .

_

 

__
T
__ -

 

, k ,
J ~MHZ I A i : S

Base l i ne o f the d i sp l ay mus t be
pos i t i oned on the bo t tom
gra t i cu l e l i ne .

F i g . 2-4 . Ca l i bra t i ng the LOG and REFERENCE LEVEL . (Doub l e
exposure to i l l us t ra t e the re l a t i onsh i p o f the two d i sp l ays . )

f . I f the change i s more than 5 d i v i s i ons (e . g . ,
amp l i tude decreases f rom 8 to 2 . 5 d i v) , ad j us t LOG CAL to
fur ther i ncrease the amp l i tude change ( i . e . , decrease the
s i gna l amp l i tude ) . Converse l y , i f the change i s l ess than
5 d i v i s i ons (e . g . , amp l i tude changes f rom 8 to . 3 . 5 d i v) ,
ad j us t the LOG CAL to fur ther decrease the amp l i tude
change ( i . e . , i ncrease the s i gna l amp l i tude ) . Cor rec t for
approx i ma t e l y 1 / 2 the to t a l i nd i ca t ed er ror . Th i s ad j us t -
men t may seem oppos i t e to wha t i s expec t ed ; however , the
LOG CAL ad j us tmen t a l so sh i f t s the re f erence l eve l . Th i s ,
there fore w i l l requ i re a cor rec t i on to the amp l i tude
change .

2- 8

g . Sw i t ch ou t the 10 dB o f RF At t enua t i on . Now ad j us t
the AMPL CAL to re turn the s i gna l l eve l to the re f erence
l i ne . (Ensure tha t the base l i ne o f the d i sp l ay i s st i l l on the
bo t tom gra t i cu l e l i ne . )

h . Repea t these s t eps un t i l the 2 dB / D IV d i sp l ay i s
ca l i bra t ed (see F i g . 2-4) , then re turn the RF At t enua tor to
0 dB (REFERENCE LEVEL -30 dBm) . Ensure tha t the
-30 dBm s i gna l i s 8 d i v i s i ons i n amp l i tude .

NOTE

An a l t erna t e me thod o f ca l i bra t i ng the d i sp l ay i s to
sw i t ch be tween the 10 d8 / D IVand2 d8 / D IVd i sp l ay
modes wh i l e ad j us t i ng the LOG CAL so the d i sp l ay
amp l i tudes are equa l , then ad j us t the AMPL CAL so
the d i sp l ay amp l i tude , i n 2 d8 / D IV mode , equa l s
-30 dBm re f erence . Check the f i na l ca l i bra t i on i n
the 2 d8 / D IV mode .

i . Sw i t ch the d i sp l ay modes f rom 2 dB / D IV to
10 dB / D IV , then f rom 2 dB / D IV to L IN . S i gna l amp l i tude
re f erence l eve l shou l d no t change more than 2 dB f rom

2 dB / D IV to 10 dB / D IV , or 0 . 5 d i v i s i on f rom 2 dB / D IV to
L IN mode .

5 . Check the 10 dB / D IV and L IN Mode D i sp l ay
Opera t i on

a . A f t er comp l e t i ng the LOG CAL and AMPL CAL
ad j us tmen t s , descr i bed i n s t ep 4 , depress the 10 dB / D IV
bu t ton . Ensure tha t the RF At t enua tor i s a t 0 dB and the
Ga i n se l ec tor i s fu l l y ccw so the REFERENCE LEVEL
reads -30 dBm .

b . Sw i t ch the FREQ SPAN / D IV to 1 MHz and the
RESOLUT ION to . 3 MHz . Tune the 50 MHz marker to the
gra t i cu l e cen t er .

c . Increase the RF At t enua tor se t t i ng i n 10 dB s t eps
and no t e tha t the s i gna l amp l i tude decreases 1 d i v i son
each s t ep .

d . Sw i t ch the RF At t enua tor back to 10 dB , and
depress the L IN d i sp l ay mode bu t ton .

e . Ensure tha t the base l i ne o f the d i sp l ay i s a t the
bo t tom gra t i cu l e l i ne , and the 50 MHz s i gna l i s cen t ered ,
then ad j us t the VAR IABLE Ga i n con t ro l for a s i gna l
amp l i tude o f 6 . 3 d i v i s i ons .

f . Sw i t ch the RF At t enua tor to 20 dB to add 10 dB o f
a t t enua t i on , and no t e tha t the s i gna l amp l i tude decreases



to approx i ma t e l y 2 d i v i s i ons for a ra t i o change o f 3 . 16 ( th i s
i s equ i va l en t to 10 dB i n L IN mode ) .

g . Re turn the RF At t enua tor to 0 dB , the VAR IABLE
Ga i n con t ro l to CAL . The s i gna l amp l i tude shou l d re turn
to fu l l screen and the REFERENCE LEVEL shou l d i nd i ca t e
-30 dBm .

6 . Ad j us t Con t ras t and Check Base l i ne C l i pper
Opera t i on

a . W i th the BASEL INE CL IPPER con t ro l se t m i drange ,
ad j us t the CONTRAST con t ro l for the des i red ra t i o
be tween the c l i pped or subdued por t i on and the res t o f the
d i sp l ay . Usua l l y the con t ras t i s ad j us t ed so the c l i pped
base l i ne por t i on i s j us t v i s i b l e .

b . Ad j us t the BASEL INE CL IPPER con t ro l so the
base l i ne i s subdued . I f there i s excess i ve no i se i t may be
des i rab l e to c l i p no i se l eve l as we l l .

NOTE

The con t ras t ra t i o be tween the c l i pped por t i on o f the
d i sp l ay base l i ne and the res t o f the d i sp l ay i s
a f f ec t ed by the sweep ra t e , f requency span , reso l u-
t i on , and amb i en t l i gh t .

1 . S i gna l App l i ca t i on

F i g . 2-5. Vo l t s-dBm-Wa t t s convers i on char t for 50 t2 Impedance .

Opera t i ng Ins t ruc t i ons-71-13

US ING THE ANALYZER

The RF INpu t i mpedance to the 71-13 i s 50 O . At h i gh
f requenc i es , i mpedance m i sma t ches be tween the RF
INpu t and the s i gna l source can cause re f l ec t i ons i n the
t ransm i ss i on l i ne and degrade i ns t rumen t per formance .
F l a tness , sens i t i v i t y , spur i ous response , e t c . , are a l l
a f f ec t ed . To reduce m i sma t ch , use good qua l i t y 50 f2
coax i a l cab l e to connec t the s i gna l source to the RF INpu t
and keep the cab l e as shor t as poss i b l e . Cab l e l osses
become excess i ve above f requenc i es o f 1 GHz .

Avo i d app l y i ng h i gh l eve l s i gna l s (above -30 dBm) to
the 1s t m i xer o f the 71-13 . H i gh l eve l s i gna l s over l oad the
m i xer and may produce spur i ous s i gna l s . A convers i on
char t shown i n F i g . 2-5 w i l l a i d i n de t erm i n i ng i npu t s i gna l
l eve l , i n dBm , pV , and uW , f rom a vo l t age or power source .

The i npu t max i mum power l eve l to the RFAt t enua tor
i s 1 wa t t average or 200 wa t t s peak . When the RF
i npu t s i gna l s are r i d i ng on a do po t en t i a l , use the do
b l ock (Par t No . 015-0221-00) , to preven t the do f rom
reach i ng the 1s t m i xer . When the s i gna l source i s
75 n and you are us i ng the 75 to 50 0 m i n i mum l oss
a t t enua tor , a do b l ock i s no t requ i red because one i s
i ncorpora t ed i n the a t t enua tor .

NORMAL OPERAT ING
RANGE

OdB

NOTE :

 

Vo l t s RMS . . . mu l t i p l y by
2 . 8 for peak - to-peak .
0 dBm 1 m i l l i wa t t

2-9

~100pv 1Av 10 ' av 100uv 1mv ~10mv 100mv

OdBm -130d13m -120dBm -110d13m -100dBm -90dBm -80dBm -70dBm -60dBm -50dBm -40dBm -30dBm -20dBm -10dBm

11W 11W 0 . 001pw 0 . 01pw 0 . 1PW 1 . 0pw 10pw 100PW 1 . 0nW 10nW 1OOnW 1 . OgW 10JAW 100kW
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Spur i ous response , caused by s i gna l over l oad i n to the
1s t m i xer , can be m i n i m i zed i f the s i gna l amp l i tude i s kep t
w i th i n the gra t i cu l e l i m i t s . A recommended procedure i s to
ad j us t the Ga i n se l ec tor for some base l i ne no i se on the
d i sp l ay , then i ncrease the RF At t enua tor se t t i ng un t i l the
s t ronges t s i gna l s are w i th i n the gra t i cu l e l i m i t s . I f th i s does
no t br i ng these s i gna l s w i th i n l i m i t s , add ext erna l
a t t enua to rs .

The 71-13 can be used w i th a 75 f2 s i gna l source by
us i ng a 75 f2 to 50 f2 m i n i mum l oss a t t enua tor . Th i s
a t t enua tor i s ava i l ab l e as an op t i ona l accessory ( re f er to
the op t i ona l accessor i es l i s t i n the ca t a l og or Accessory
page i n the manua l for order i ng i n forma t i on) . Sens i t i v i t y
and power l eve l s are o f t en ra t ed i n dBm (dB w i th re f erence
to 1 mW regard l ess o f i mpedance ) . Sens i t i v i t y and power
l eve l s for 75 f l sys t ems are usua l l y ra t ed i n dBmV (dB w i th
re f erence to 1 mV across 75 f2) . F i g . 2-6 i s a c i rcu i t

d i agram o f a su i t ab l e ma t ch i ng pad for th i s purpose . The
convers i on f rom dBmV to dBm , and dBm (75 0) to dBm
(50 0) through the ma t ch i ng a t t enua tors , i s shown i n
F i g . 2-7 and descr i bed as fo l l ows :

[1]

 

(dBmV , i n to 75 f2) - (dBm , a t 50 f2 end) =54 . 46 dB
ordBmV=54 . 5 dB+dBm . Forexamp l e : -30 dBm@50 ( )
= 54 . 5 dB + ( -30 dBm) or + 24 . 5 dBmV a t the 75 f2 i npu t .

[21 dBm @ 75 f1 = dBm @ 50 f1 + 5 . 72 dB . For
examp l e : -30 dBm @ 50 f2 + 5 . 72 dB = 24 dBm @ 75 0 .

[3] For some app l i ca t i ons you may w i sh to know the
re l a t i onsh i p be tween dBm and dBNV . For 50 f2 sys t ems
dB , uV = (dBm) + 107 dB .

F i g . 2-6 . C i rcu i t o f a 75-0 to 50- f ) ma t ch i ng pad (ac coup l ed) .

2 . Reso l u t i on , Sens i t i v i t y , and Frequency Span

Reso l u t i on i s the ab i l i t y o f a spec t rum ana l yzer to
d i scre t e l y d i sp l ay ad j acen t s i gna l s w i th i n a f requency
span . Th i s reso l u t i on ab i l i t y i s a func t i on o f ana l yzer

[31
dBMV
(5092)

+87

+67

+47

0
-107 -100

[21 [11
dBm dBmV
(75 s2)

 

(75 s2)

M INE NOME

EM IMMOMME
No MEMNON ,
MEEMERNME
EMEMOMM IN

MPAAVMMM IM Mi

-104 . 7
-80 -60 -40 -20

dBm (50 92)

F i g. 2-7 . Graph to I l l us t ra t e re l a t i onsh i p be tween dBm , dBmV ,
and dBMV .

bandw i d th , sweep speed , f requency span , and i nc i den t a l
FM . The f requency span and sweep t i me are ad j us t ed for
m i n i mum bandw i d th to a cw s i gna l . Theore t i ca l l y , reso l u-
t i on and reso l u t i on bandw i d th become synonymous a t
very l ong sweep t i mes .

Reso l u t i on bandw i d th i s measured and spec i f i ed for
the 71-13 as the bandw i d th (separa t i on) a t the 6 dB down
po i n t on the s i gna l .

As the ana l yzer sweep ra t e i s i ncreased , the s i gna l
amp l i tude w i l l decrease and bandw i d th w i l l i ncrease ,
s i gn i f y i ng tha t bo th sens i t i v i t y and reso l u t i on have been
degraded .

The bes t reso l u t i on w i th no v i deo f i l t er , for a g i ven
f requency span and sweep t i me i s expressed as :

Bandw i d th de t erm i nes bo th no i se l eve l and the reso l u-
t i on capab i l i t y o f the ana l yzer . As the bandw i d th
decreases , the s i gna l - to-no i se l eve l and , there fore , sen-
s i t i v i t y i ncreases . Max i mum sens i t i v i t y , there fore , i s ob-
t a i ned a t the h i gher reso l u t i on se t t i ngs .

The f requency span i s symme t r i ca l abou t the cen t er
f requency . The f requency span to be used , depends on the
app l i ca t i on . W i de f requency spans are used to mon i tor a

-Frequency Span ( i n kHz )
Ro _

Sweep T i me ( i n ms)

O



4 . Us i ng t he V i deo F i l t e r

f r equenc y spec t ru m f or spur i ous s i gna l s , check ha rmon i c
d i s t or t i on , e t c . Na r row f r equency spans a r e used t o
i den t i f y a pa r t i cu l a r s i gna l ; check i t s cha r ac t e r i s t i cs such

as modu l a t i on , bandw i d t h , e t c .

When w i de f r equency spans a r e d i sp l ayed , sweep r a t e
i s usua l l y i nc r eased t o e l i m i na t e f l i cke r ; t h i s r equ i r es t he
use o f w i de r eso l u t i on bandw i d t hs . When na r row f r equen -
cy spans a r e used , h i gh r eso l u t i on capab i l i t y i s usua l l y
des i r ed and s l ow sweep speeds a r e r equ i r ed .

The FREQ SPAN / D I V and RESOLUT I ON se l ec t or s f or
t he 71 - 13 a r e norma l l y coup l ed t oge t he r t o op t i m i m i ze
r eso l u t i on f or t he f r equency span se l ec t ed ; howeve r ,
e i t he r can be i ndependen t l y se t by pu l l i ng ou t t he " PULL
TO UNLOCK " s l eeve a round t he FREQ SPAN / D I V se l ec -
t or .

An UNCAL i nd i ca t or w i l l l i gh t when t he sweep t i me i s
t oo f as t f or an amp l i t ude ca l i br a t ed d i sp l ay . Sweep speed
shou l d be r educed t o ma i n t a i n a ca l i br a t ed r e f e r ence l eve l
i f t he UNCAL i nd i ca t or l i gh t s .

For pu l sed app l i ca t i ons , t he r eso l u t i on bandw i d t h o f
t he ana l yze r shou l d be on t he orde r o f 1 / 10 t he s i de l obe
f r equency w i d t h , or t he r ec i proca l o f t he pu l se w i d t h , i n
orde r t o ensur e adequa t e r eso l u t i on . The RESOLUT I ON
se l ec t or i s usua l l y se t , a f t e r t he sweep r a t e has been
ad j us t ed , f or op t i mum ma i n l obe de t a i l .

3 . Ga i n Desens i t i za t i on Nea r 0 Hz

I f t he Ga i n se l ec t or i s se t f or a REFERENCE LEVEL t ha t
i s - 50 dBm or mor e ( e . g . , - 60 dBm) w i t h t he RF

A t t enua t or a t 0 dB , a dec r ease i nsens i t i v i t y w i l l be no t i ced
be l ow 1 MHz . Th i s e f f ec t i s caused by t he 0 Hz r esponse
ove rdr i v i ng t he l i s t I F amp l i f i e r. I f you a r e ope r a t i ng
be t ween 0 Hz and 2 MHz , do no t se t t he Ga i n se l ec t or i n
t h i s r eg i on .

The v i deo f i l t e r i s used f or e f f ec t i ve ave r ag i ng o f
d i s t r i bu t ed s i gna l s , such as no i se , and h i gh f r equency
componen t s on t he d i sp l ay ( see F i g . 2 - 8) . When s i gna l s
a r e c l ose l y spaced , t he f i l t e r may be use f u l i n r educ i ng
modu l a t i on be t ween t he t wo s i gna l s so t hey can be mor e
eas i l y ana l yzed . The f i l t e r s can a l so be used t o ave r age t he
enve l ope o f pu l sed RF spec t r a t ha t has a r e l a t i ve l y h i gh
PRF (pu l se r epe t i t i on f r equency ) ; howeve r , because t he
f i l t e r i s bas i ca l l y an i n t egr a t i ng c i r cu i t , l ow PRF s i gna l s
produce poor r esu l t s .

The use o f t he v i deo f i l t e r may r equ i r e a r educ t i on i n
sweep speed i n orde r t o ma i n t a i n a ca l i br a t ed d i sp l ay .

Ope r a t i ng I ns t ruc t i ons - 71 - 13

Aga i n , t he UNCAL i nd i ca t or w i l l l i gh t i f t hesweepspeed i s
t oo f as t f or t he v i deo f i l t e r i ng , RESOLUT I ON and FREQ
SPAN / D I V se l ec t ed .

11rMM21MOME
" " "

I

(A) I M d i s t or t i on obscur ed by no i se . (1 MHz + 94 MHz )

(B) D i sp l ay w i t h V I DEO F I LTER added t o ave r age t he
no i se l eve l .

F i g . 2 - 8 . I n t egr a t i ng t he d i sp l ay w i t h t he V I DEO F I LTER .

5 . Se l ec t i ng Sweep Ra t e

Because t he FREQ SPAN changes t he r eso l u t i on and
sens i t i v i t y , t he sweep r a t e mus t be dec r eased as t he
f r equency span and r eso l u t i on bandw i d t h a r e dec r eased ,
or when t he UNCAL i nd i ca t or l i gh t s . When t he FREQ
SPAN i s r educed t o 0 , t he ana l yze r f unc t i ons as a f i xed
t uned r ece i ve r . The ana l yze r now d i sp l ays t i me doma i n
cha r ac t e r i s t i cs o f t he s i gna l , w i t h i n t he bandw i d t h
capab i l i t i es o f t he ana l yze r . Sweep T i me / D i v can now be
used t o exam i ne or ana l yze such cha r ac t e r i s t i cs as
modu l a t i on pa t t e rn , pu l sed r epe t i t i on r a t es , e t c .
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The RESOLUT I ON bandw i d t h shou l d be max i mum
f or t i me doma i n ana l ys i s .

6 . Tr i gge r i ng t he D i sp l ay

NOTE

The sweep t r i gge r sour ce i s usua l l y sw i t ched t o t he
FREE RUN mode f or norma l spec t rum d i sp l ays ; howeve r ,
i t may be des i r ab l e or necessa r y t o t r i gge r t he d i sp l ay
when t he even t i s t i me r e l a t ed t o some sour ce , or when t he
f r equency span has been r educed t o ze ro and a t i me
doma i n ana l ys i s i s pe r f ormed .

The sweep can be t r i gge r ed f rom t he ve r t i ca l or v i deo
s i gna l f rom e i t he r ve r t i ca l p l ug - i n compa r t men t , f rom t he
powe r l i ne vo l t age , or f rom an ex t e rna l sour ce . Tr i gge r
s l ope f or any mode can be + or - ; t he t r i gge r i ng l eve l i s
ad j us t ab l e ove r t he f u l l r ange o f a d i sp l ayed s i gna l when
us i ng I NTe rna l t r i gge r sour ce , ove r a 10 V r ange o f an
ex t e rna l s i gna l when us i ng EXTe rna l sour ce , and ove r t he
peak - t o - peak r ange o f t he l i ne s i gna l when us i ng L I NE .

I n t he NORM t r i gge r i ng mode , t he d i sp l ay i s t r i gge r ed
when t he t r i gge r i ng s i gna l sour ce i s w i t h i n spec i f i ca t i ons .
I f t he t r i gge r i ng s i gna l i s absen t or ou t s i de o f

spec i f i ca t i ons , t he sweep r ecur s au t oma t i ca l l y t o prov i de
a d i sp l ay base l i ne .

The amp l i t ude o f t r i gge r i ng s i gna l t ha t i s r equ i r ed t o
t r i gge r t he sweep depends on t he sweep mode se l ec t ed .
The i n t e rna l s i gna l i s ac coup l ed ; t he l i ne and ex t e rna l
s i gna l s a r e do coup l ed . Tr i gge r sens i t i v i t i es a r e :
1) <0 . 5 d i v i s i on o f s i gna l (peak - t o - peak ) and <0 . 5 vo l t
(peak - t o - peak ) o f ex t e rna l s i gna l f or NORM mode .
2) <0 . 5 d i v i s i on o f s i gna l (peak - t o - peak ) and <0 . 5 vo l t
(peak - t opeak ) o f ex t e rna l s i gna l f or SGL SWP mode .

Max i mum sa f e t r i gge r i npu t s i gna l l eve l t o t he EXT
I Npu t i s 50 vo l t s (dc + peak ac ) .

I n t he FREE RUN s t a t e , t he sweep w i l l no t synchron i ze
w i t h any i npu t t r i gge r s i gna l .

When t he SGL SWP bu t t on i s depr essed , t he sweep w i l l
run a f t e r t he ad j o i n i ng bu t t on i s depr essed . Dur i ng t he
sweep cyc l e , t he ac t i va t i ng bu t t on l i gh t s t o i nd i ca t e t ha t
t he sweep i s runn i ng . Th i s f ea t ur e i s use f u l when
pho t ogr aph i ng d i sp l ays a t s l ow sweep r a t es . The ac -
t i va t i ng bu t t on does no t a rm t he t r i gge r c i r cu i t l i ke some
t i me base un i t s .

When t r i gge r i ng on pu l sed spec t r a , i t may be necessa r y
t o f i ne t une t he sweep s t a r t away f rom a nu l l po i n t t o
t r i gge r t he d i sp l ay .
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7 . Manua l Scan o f t he Spec t rum
Th i s pos i t i on i s used t o exam i ne a pa r t i cu l a r po i n t or

por t i on o f t he d i sp l ay , such as one o f t he nu l l po i n t s o f a
f r equency modu l a t i on spec t rum .

a . Ca l i br a t e t he sweep span w i t h t he T I ME / D I V se l ec -
t or i n one o f t he scan pos i t i ons as pr ev i ous l y desc r i bed ,
t hen sw i t ch t o t he MANUAL pos i t i on .

b . Use t he MANUAL SCAN con t ro l t o scan t he
se l ec t ed f r equency spec t rum .

8 . Us i ng an Ex t e rna l Sweep Sour ce
A s i gna l sour ce i s r equ i r ed t o sweep t he ana l yze r

ex t e rna l l y . A vo l t age r amp f rom 0 V t o 10 V f 1 V w i l l
sweep t he ana l yze r t hrough i t s f u l l span . 0 V cor r esponds
t o 0 Hz and 10 V t o t he h i gh f r equency end o f t he se l ec t ed
span . I npu t i mpedance i s approx i ma t e l y 12 kC2 f or an
ex t e rna l sweep s i gna l .

Be f or e sw i t ch i ng t o ex t e rna l ope r a t i on , ca l i br a t e t he
sweep span us i ng t he i n t e rna l sweep and t he 50 MHz
ca l i br a t or s i gna l as desc r i bed unde r Ope r a t i ona l Check .
Sw i t ch t he T I ME / D I V se l ec t or t o i t s EXT pos i t i on and
app l y t he ex t e rna l vo l t age t o t he EXT I N HOR I Z / TR I G
j ack . Ad j us t t he uppe r end o f t he vo l t age (10 V) un t i l t he
ana l yze r sweep span i s ca l i br a t ed .

NOTE

The f r equency dev i a t i on ac ross t he se l ec t ed span i s
a l i nea r f unc t i on (w i t h i n 20% ) o f t he i npu t vo l t age , so
+5 V do shou l d t une t he ana l yze r t o t he cen t e r o f t he
se l ec t ed f r equency span .

9 . Ex t e rna l Tr i gge r Ope r a t i on
Th i s procedur e i s app l i cab l e when an ex t e rna l t r i gge r

sour ce , such as a pu l se gene r a t or or modu l a t or , i s used t o
t r i gge r t he d i sp l ay so i t can be synchron i zed t o an even t
( e . g . , measur i ng PRF o f a r ada r s i gna l ) .

a . App l y t he t r i gge r s i gna l (>0 . 5 V peak ) t o t he EXT I N
HOR I Z / TR I G j ack o f t he 71 - 13 . Sw i t ch t he TR I GGER I NG
SOURCE t o EXT and t he T I ME / D I V se l ec t or t o t hedes i r ed
sweep r a t e .

b . Ad j us t t he t r i gge r i ng SLOPE and LEVEL f or t he
des i r ed t r i gge r i ng po i n t .

c . I f t i me doma i n i n f orma t i on i s des i r ed , r educe t he
FREQ SPAN / D I V t o 0 and se t t he RESOLUT I ON t o 3 MHz .



The ana l yzer i s now t r i ggered by the ext erna l source so
- - ,

 

the d i sp l ay sweep ra t e can be con to l l ed ext erna l l y .

10 . Us i ng the CAL OUT S i gna l Re f erence for
Accura t e Frequency and Amp l i tude Measuremen t s

The accuracy o f f requency measuremen t s may be
i mproved by us i ng harmon i cs o f the crys t a l con t ro l l ed
Ca l i bra tor . The Ca l i bra tor accuracy i s w i th i n 0 . 01% .
Frequency measuremen t s w i th i n 2 MHz are poss i b l e by
us i ng e i ther o f the two me thods descr i bed be l ow .

Measur i ng the Frequency Span be tween a Ca l i bra tor
Marker and the S i gna l to Ob t a i n an Abso l u t e Frequency
Measuremen t

a . Tune the s i gna l to the cen t er gra t i cu l e l i ne , ap-
proach i ng th i s po i n t f rom the l ow f requency s i de o f the
d i sp l ay . Coup l e the FREQ SPAN / D IV and RESOLUT ION
se l ec tors toge ther and open up the d i sp l ay to ob t a i n an
accura t e se t t i ng , by reduc i ng the FREQ SPAN / D IV to
5 MHz and i ncreas i ng RESOLUT ION to . 3 MHz . Ad j us t
SWP CAL , i f necessary , to ca l i bra t e the d i sp l ay for
10 d i v i s i ons be tween the 50 MHz ca l i bra t i on markers .
(Remember to approach the cen t er po i n t f rom the l ow
f requency s i de . )

b . Connec t the CAL OUT s i gna l and the s i gna l source
through a BNC " T " connec tor to the RF INpu t so bo th
s i gna l and markers are d i sp l ayed .

c . Measure the f requency span be tween the s i gna l and
the neares t 50 MHz marker . (Frequency span i s
5 MHz / D i v . )

d . Add or sub t rac t the f requency span to the respec t i ve
marker to ob t a i n the s i gna l f requency . S i nce the max i mum
f requency span be tween the s i gna l and marker i s 25 MHz
f5% , marker accuracy i s 0 . 01% and human observa t i on
er ror i s approx i ma t e l y 1 / 2 a m i nor d i v i s i on or0 . 5 MHz . The
accuracy us i ng th i s me thod i s w i th i n 2 MHz .

Measur i ng the Frequency a f t er the Frequency Readou t
Cor rec t i on Fac tor Has Been Es t ab l i shed

a . As descr i bed for the f requency span me thod , tune
the s i gna l to the gra t i cu l e cen t er l i ne , open i ng the d i sp l ay
to 5 MHz / D i v to ob t a i n an accura t e se t t i ng . Tune the
s i gna l to the cen t er f rom the l ow f requency s i de .

b . No t e the f requency readou t (e . g . , 1002 MHz ) .

c . App l y the CAL OUT s i gna l to the RF INpu t and tune
the neares t 50 MHz marker to the gra t i cu l e cen t er l i ne .
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d . Se t the f requency readou t , w i th the CAL ad j us tmen t
to read the exac t f requency (e . g . , 1000 MHz ) .

e . Re tune to the unknown s i gna l , approach i ng i t f rom
the l ow s i de and no t e the f requency readou t .

Measur i ng Abso l u t e S i gna l Leve l s

S i nce the top o f the gra t i cu l e i s a ca l i bra t ed
REFERENCE LEVEL and the gra t i cu l e i s ca l i bra t ed i n
dB / D IV , as descr i bed i n the Pre l i m i nary Fron t Pane l
Ca l i bra t i on procedure , a t the beg i nn i ng o f th i s sec t i on , i t i s
easy to measure the abso l u t e l eve l o f mos t s i gna l s .

a . Ca l i bra t e the gra t i cu l e as prev i ous l y descr i bed i n
s t ep 4 o f the Opera t i ona l Check procedure . Ensure tha t
the REF VAR i ab l e (ga i n) con t ro l i s i n i t s CAL de t en t .

b . Connec t the s i gna l source to the RF INpu t , as
descr i bed under S i gna l App l i ca t i on . Sw i t ch to the
10 dB / D IV or 2 dB / D IV d i sp l ay mode .

NOTE

For max i mum accuracy , use the same cab l e tha t was
used to ca l i bra t e the REFERENCE LEVEL and use
the 2 dB / D IV d i sp l ay mode .

c . Se l ec t a REFERENCE LEVEL w i th the RF At t enua tor
and ga i n se l ec tor to br i ng the s i gna l , to be measured ,
w i th i n the screen or gra t i cu l e w i ndow .

NOTE

I f you are opera t i ng i n the 10 dB / D IV mode , thega i n
se l ec tor mus t be w i th i n the b l ue sec tor .

d . The abso l u t e s i gna l l eve l equa l s the number o f dB
gra t i cu l e d i v i s i ons f rom the re f erence l eve l ( top o f the
screen) to the s i gna l re f erence (usua l l y the s i gna l peak )
p l us the REFERENCE LEVEL readou t i n dBm . For ex-
amp l e : A s i gna l l eve l 4 . 5 d i v i s i ons be l ow the top w i th a
REFERENCE LEVEL readou t o f -60 dBm , i n the2 dB / D IV
d i sp l ay mode , i s -60 dBm + ( -9 dB) or -69 dBm . Th i s
re f ers to the s i gna l l eve l a t the RF INpu t connec tor. Add
the i nser t i on l oss o f anyext erna l a t t enua tors and cab l es ( i f
they are used) be tween the s i gna l source and the RF
INpu t .

NOTE

The max i mum i npu t l eve l to the RF INpu t , for l i near
opera t i on , i s -30 dBm w i th 0 dB RF a t t enua t i on ; or
+30 dBm w i th 60 dB o f RF a t t enua t i on . Accura t e
measuremen t o f s i gna l s above th i s l eve l can on l y be
per formed i f an ext erna l a t t enua tor i s used .
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Accur a t e S i gna l Leve l D i f f e r ence Measur emen t s i n dB

a . Us i ng t he 2 dB / D I V d i sp l ay mode , pos i t i on t he t op
o f t he l owes t amp l i t ude s i gna l t o a r e f e r ence l i ne w i t h i n t he
gr a t i cu l e a r ea w i t h t he REF VAR i ab l e or VERT I CAL
POS I T I ON con t ro l s . I f d i sp l ay no i se i s excess i ve , use t he
V I DEO F I LTER and r educe t he sweep speed t o ma i n t a i n
s i gna l amp l i t ude , or dec r ease t he RESOLUT I ON
bandw i d t h .

b . Use t he RF A t t enua t or se l ec t or t o r educe t he
amp l i t ude o f t he l a rge r s i gna l un t i l i t i sw i t h i n t hegr a t i cu l e
a r ea , and no t e t he i nc r eased a t t enua t or r ead i ng .

c . Measur e t he s i gna l l eve l f rom t he r e f e r ence l i ne
es t ab l i shed f or t he sma l l e r s i gna l (gr a t i cu l e i s ca l i br a t ed i n
2 dB / D I V) , t hen add t he change i n RF A t t enua t or r ead i ng
t o ob t a i n t he d i f f e r ence l eve l ( i n dB) be t ween t he t wo
s i gna l s .

Measur i ng Re l a t i ve S i gna l Amp l i t ude i n L I N D i sp l ay
Mode

The ve r t i ca l sca l e on t he spec t rum ana l yze r gr a t i cu l e i s
ca l i br a t ed i n dB f or LOG d i sp l ay and i n i nc r emen t s o f 0 . 2
f or t he L I N d i sp l ay . Re l a t i ve s i gna l l eve l s can be made by
ad j us t i ng t he amp l i t ude o f one s i gna l w i t h t he ga i n and
a t t enua t or con t ro l s t o 1 . 0 d i v i s i on , t hen d i r ec t l y r ead i ng
f rom t he gr a t i cu l e , t he amp l i t ude o f t he o t he r s i gna l s as a
pe r cen t age o f t h i s r e f e r ence .

Us i ng t he Ana l yze r Be l ow 100 kHz

The sens i t i v i t y o f t he ana l yze r degr ades abou t
0 . 3 dB / kHz be l ow 100 kHz ; f or examp l e , t he sens i t i v i t y i s
abou t - 113 dBm a t 50 kHz w i t h 30 Hz r eso l u t i on .
Re f e r ence l eve l ope r a t i on becomes l i m i t ed t o - 50 dBm as
t he cen t e r f r equency approaches 1 kHz , because o f t he
LO ene rgy t ha t ex i s t s i n t he 1s t I F pass - band .

F i gur e 2 - 9 shows t he pe r f ormance o f t he 71 - 13 be l ow
10 kHz . The cen t e r f r equency i s 2 . 5 kHz , w i t h ze ro he r t z
ma r ke r v i s i b l e a t t he ex t r eme l e f t gr a t i cu l e . Two s i gna l s
we r e app l i ed s i mu l t aneous l y t o t he i npu t , one a t 2 . 5 kHz
and one a t 3 kHz .

I vs

F i g . 2 - 9 . I l l us t r a t i ng t he dynam i c r ange and pe r f ormance a t a
cen t e r f r equency o f 2 . 5 kHz .

APPL I CAT I ONS

App l i ca t i ons f or t he spec t rum ana l yze r s , such as t he
71 - 13 , i nc l ude : measur i ng i n t e rmodu l a t i on produc t s , c ross
modu l a t i on , r ad i a t i on i n t e r f e r ence , modu l a t i on pe r cen -
t age , modu l a t i on i ndex , abso l u t e and r e l a t i ves i gna l l eve l s ,
e t c . A t r ea t i se on measur emen t and s i gna l eva l ua t i on i s
prov i ded i n t he Tek t ron i x Measur emen t Concep t book l e t ,
" Spec t rum Ana l yze r Measur emen t Theor y " ; Pa r t No . 062 -
1334 - 00 , and Spec t rum Ana l ys i s and CATV Sys t ems
brochur e A2515 . I f you des i r e ass i s t ance f or a spec i f i c
app l i ca t i on or cur r en t i n f orma t i on on add i t i ona l
app l i ca t i ons , con t ac t your l oca l Tek t ron i x F i e l d O f f i ce or
r epr esen t a t i ve .
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In t roduc t i on

PERFORMANCE CHECK

Th i s sec t i on cons i s ts o f two par ts ; an opera t i ona l
checkou t procedure for i ns t rumen t f am i l i ar i za t i on and
i ncom i ng i nspec t i on , and a per formance check tha t

ver i f i es tha t the i ns t rumen t mee t s spec i f i ca t i on
charac t er i s t i cs . The f i rs t par t requ i res the m i n i mum o f t es t
equ i pmen t ; the second par t requ i res t es t equ i pmen t tha t
w i l l serve as a s t andard to ver i f y i ns t rumen t spec i f i ca t i ons .
Per form i ng th i s procedure w i l l i nd i ca t e i f and wha t c i rcu i t s
i n the i ns t rumen t need ca l i bra t i on . We recommend per for -
m i ng the checks as par t o f your rou t i ne ma i n t enance
program .

OPERAT IONAL PERFORMANCE
AND

INSTRUMENT FAM IL IAR IZAT ION

Th i s por t i on o f the sec t i on con t a i ns a sequence o f
procedures tha t w i l l check the opera t i ona l per formance o f
the 71-13 . I t prov i des an adequa t e i ncom i ng per formance
i nspec t i on and a good f am i l i ar i za t i on o f the i ns t rumen t
opera t i on . Because the 71-13 ca l i bra tor i s a very accura t e
s i gna l source and the RF a t t enua tor an accura t e s t ep
a t t enua tor , they are used as the re f erence for th i s par t o f
the check . I f you w i sh , the i r accuracy can be checked by
re f er r i ng to the second par t o f th i s sec t i on .

Equ i pmen t Requ i red

The fo l l ow i ng f i x tures and equ i pmen t are requ i red for
th i s par t o f the per formance check . These are ava i l ab l e
through your l oca l Tek t ron i x F i e l d O f f i ce or represen-
t a t i ve .

1 .

 

80 dB o f a t t enua t i on , i n 20 dB i ncremen t s : Four (4)
10X (20 dB) a t t enua tors , Tek t ron i x Par t No . 011-0059-01 .

2 . BNC to p i n- j ack adap t er cab l e . Used to app l y
s i gna l s to the EXT IN connec tors . Tek t ron i x Par t No . 175-
1178-00 .

1 . Pre l i m i nary Prepara t i on

Per form the Pre l i m i nary Fron t Pane l Se tup Procedure
descr i bed i n the Opera t i ng Ins t ruc t i ons and ca l i bra t e the
71-13 sweep to the osc i l l oscope de f l ec t i on sens i t i v i t y .
Ad j us t the con t ras t ra t i o be tween the c l i pped (subdued)
base l i ne and the rema i n i ng d i sp l ay .

Sec t i on 3-71. 13

The 1s t and 2nd LO OUT por ts mus t be t erm i na t ed
i n to 50 f2 a t a l l t i mes . For op t i mum per formance ,
keep the t erm i na t i on caps i n p l ace when these por ts
are no t used .

2. Check the 10 dB / D IV and L IN Mode Ca l i bra t i on

a . Sw i t ch the RF At t enua tor to 0 dB and turn the Ga i n
se l ec tor fu l l y ccw , so the REFERENCE LEVEL readou t i s
-30 dBm . Ensure tha t the REF VAR i ab l e con t ro l i s i n i t s
CAL de t en t . Se t the FREQ SPAN / D IV to 10 MHz and the
RESOLUT ION bandw i d th to 0 . 3 MHz .

b . App l y the Ca l i bra tor s i gna l to the RF INpu t and tune
the fundamen t a l 50 MHz s i gna l to cen t er screen .

c . Reduce the FREQ SPAN / D IV se t t i ng to 5 kHz and
the RESOLUT ION bandw i d th to 3 kHz , keep i ng the s i gna l
cen t ered on screen w i th the TUN ING con t ro l .

d .

 

Pos i t i on the top o f the s i gna l to the top gra t i cu l e l i ne
w i th the VERT ICAL POS IT ION con t ro l to es t ab l i sh a
re f erence l eve l .

e . Increase the RF At t enua tor se t t i ngs i n 10 dB i n-
cremen t s , no t i ng tha t the s i gna l amp l i tude decreases 1
±0 . 1 d i v i s i on be tween s t eps .

NOTE

I t may be eas i er to observe the change i f the V IDEO
F ILTER i s sw i t ched i n . I f used , decrease the sweep
speed un t i l the UNCAL i nd i ca tor l i gh t goes ou t .

f . S i nce the RF At t enua tor range i s 60 dB , the l as t
10 dB s t ep o f the 70 dB dynam i c range may be checked as
fo l l ows :

(1) Re turn the RF At t enua tor to 30 dB and add a
20 dB a t t enua tor be tween the RF INpu t and CAL OUT
s i gna l . Ad j us t the s i gna l amp l i tude to some re f erence
l i ne on the gra t i cu l e w i th the REF VAR i ab l e con t ro l .

(2) Increase the RF At t enua tor se t t i ng 20 dB and
no t e tha t the s i gna l i s s t i l l v i s i b l e above the no i se l eve l .
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The to t a l dev i a t i on over the 70 dB dynam i c range o f the
d i sp l ay mus t no t exceed 1 . 5 dB or 0 . 75 m i nor d i v i s i ons .

g . Remove the 20 dB a t t enua tor and aga i n app l y the
CAL OUT s i gna l d i rec t l y to the RF INpu t . Sw i t ch o f f the
V IDEO F ILTER and se t the RFAt t enua tor to 10 dB . Se t the
FREQ SPAN / D IV to 1 MHz and the RESOLUT ION to
. 3 MHz .

h . Change the d i sp l ay mode to L IN . Pos i t i on the
base l i ne o f the d i sp l ay on the bo t tom gra t i cu l e l i ne then
ad j us t the 50 MHz s i gna l amp l i tude w i th the REF VAR i ab l e
con t ro l so i t i s 6 . 3 d i v i s i ons .

i . Increase the RF At t enua t i on 10 dB by sw i t ch i ng to
20 dB , and no t e tha t the s i gna l amp l i tude decreases to 2 . 0
t0 . 6 d i v i s i on for an amp l i tude change ra t i o o f 3 . 16 : 1 ,
t10% .

j . Re turn the REF VAR i ab l e con t ro l i t i t s CAL de t en t
and the RF At t enua tor to 0 dB .

3 . Check the Frequency Readou t Accuracy

NOTE

Due to hys t eres i s i n the tun i ng sys t em (1s t LO) , the
accuracy o f the f requency readou t shou l d be check -
ed by approach i ng each check po i n t f rom the same
d i rec t i on ( l ow to h i gh). The FREQ SPAN / D IV i s f i rs t
sw i t ched to MAX SPAN and the cen t er f requency
tuned to 0000 be fore tun i ng to the des i red check
po i n t . I f for any reason the d i rec t i on o f tun i ng i s
reversed , th i s procedure mus t be repea t ed to es-
t ab l i sh the same po i n t o f re f erence on the hys t eres i s
l oop ,

a . Sw i t ch the d i sp l ay mode to 10 dB / D IV , the FREQ
SPAN / D IV to MAX SPAN and tune the CENTER FRE-
QUENCY to 0000 . W i th the Ca l i bra tor s i gna l app l i ed to the
RF INpu t , decrease the FREQ SPAN / D IV to 1 MHz and
i ncrease the CENTER FREQUENCY readou t towards

50 MHz un t i l the 50 MHz s i gna l i s cen t ered on screen .
(The s i gna l s w i l l move f rom r i gh t to l e f t as the f requency i s
i ncreased . )

b . Ad j us t the f ron t pane l CAL for a CENTER FRE-
QUENCY readou t o f 50 MHz .

c . Tune the CENTER FREQUENCY f rom l ow to h i gh ,
check i ng the accuracy o f the readou t i n 50 MHz i n-
cremen t s . Readou t accuracy , when the s i gna l i s cen t ered
on the screen , shou l d be w i th i n f (5 MHz + 20% o f the
FREQ SPAN / D IV) orw i th i n f5 MHz w i th a f requency span
o f 1 MHz / D IV .

3-2

4 . Check the Range o f the REF VAR con t ro l , the
Range o f the Ga i n Se l ec tor and Ga i n Accuracy o f the
10 dB GA IN pushbu t ton . (Accuracy w i th i n
f1 dB / 10 dB s t ep . Var i ab l e range -10 dB . )

a . Sw i t ch the d i sp l ay mode to 10 dB / D IV , FREQ
SPAN / D IV to 0 . 5 MHz and the RESOLUT ION bandw i d th
to 30 kHz . App l y the CAL OUT s i gna l to the RF INpu t and
tune the 50 MHz s i gna l to the cen t er o f the screen then
decrease the FREQ SPAN / D IV to 50 kHz keep i ng the
s i gna l cen t ered w i th the TUN ING con t ro l .

b . Sw i t ch the 30 kHz V IDEO F ILTER i n , turn the Ga i n
se l ec tor ccw and sw i t ch the RF At t enua tor to 50 dB to
es t ab l i sh +20 dBm REFERENCE LEVEL .

c .

 

Pos i t i on the top o f the s i gna l a t the 4 th gra t i cu l e l i ne
(cen t er screen) w i th the VERT ICAL POS IT ION con t ro l .

d . Check the REF VAR con t ro l range by turn i ng i t fu l l y
cw f rom i t s CAL de t en t . Ga i n i ncrease shou l d equa l
approx i ma t e l y 10 dB or the s i gna l amp l i tude shou l d
i ncrease 1 d i v i s i on . Re turn the REF VAR con t ro l to i t s CAL

de t en t .

e . Pos i t i on the top o f the 50 MHz s i gna l a t the 6 th
gra t i cu l e l i ne f rom the re f erence l eve l ( top o f gra t i cu l e ) ,
w i th the VERT ICAL POS IT ION con t ro l .

f . Check the Ga i n se l ec tor accuracy o f the three 10 dB
s t eps for the 10 dB / D IV d i sp l ay mode (b l ue sec tor ) .
Accuracy be tween s t eps mus t equa l 10 dB f1 dB .

g . Decrease the RF At t enua tor to 40 dB so the
REFERENCE LEVEL i s -20 dBm . Change the d i sp l ay
mode to 2 dB / D IV and pos i t i on the top o f the s i gna l a t the
5 th gra t i cu l e l i ne f rom the re f erence , w i th the VERT ICAL
POS IT ION con t ro l .

h .

 

Increase the Ga i n se l ec tor se t t i ng 10 dB (one s t ep) .
Check tha t the s i gna l amp l i tude i ncreases 10 dB f1 . 0 dB
or 5 d i v t0 . 5 d i v .

i . Increase the RF At t enua tor se t t i ng to 50 dB , and i f
necessary , repos i t i on the top o f the s i gna l to the 5 th
gra t i cu l e l i ne f rom the re f erence . Check the accuracy o f
the next 10 dB s t ep o f the Ga i n se l ec tor .

j . Increase the RF At t enua tor se t t i ng to 60 dB and
check the accuracy o f the next 10 dB s t ep o f the Ga i n
se l ec tor .



k . Re turn the RF At t enua tor to 50 dB . Inser t a 50 Q ,
20 dB (10X) a t t enua tor be tween the CAL OUT s i gna l and
the RF INpu t .

I . Pos i t i on the top o f the 50 MHz s i gna l a t the 6 th
gra t i cu l e l i ne f rom the re f erence w i th the VERT ICAL
POS IT ION con t ro l and check the accuracy o f the f i na l
10 dB s t ep o f the Ga i n se l ec tor .

m . Inser t four (4) 20 dB a t t enua tors , for a to t a l o f
80 dB , i n ser i es w i th the Ca l i bra tor s i gna l and sw i t ch the
RF At t enua tor to 0 dB so the REFERENCE LEVEL i s
-100 dBm .

NOTE

The s i gna l l eve l i n to the 1s t m i xer i s now ap-
prox i ma t e l y -100 dBm.

n . Reduce the FREQ SPAN / D IV to 0 . 2 kHz and the
RESOLUT ION bandw i d th to 30 Hz , keep i ng the 50 MHz
s i gna l on screen w i th the TUN ING con t ro l . Reduce the
sweep speed i f necessary , un t i l the UNCAL i nd i ca tor l i gh t
goes ou t .

o .

 

Pos i t i on the top o f the s i gna l to a re f erence l i ne w i th
the VERT ICAL POS IT ION con t ro l (6 th f rom the top i s
usua l l y the mos t conven i en t ) .

p . Check for an add i t i ona l 10 dB o f ga i n when the
10 dB GA IN pushbu t ton i s depressed .

q . Re turn the REFERENCE LEVEL to -30 dBm ,
remove the 80 dB o f a t t enua t i on and reconnec t the

ca l i bra tor s i gna l to the RF INpu t .

5 . Check the Opera t i on o f the V IDEO F ILTERS

The V IDEO F ILTERS reduce or average the no i se l eve l
on the d i sp l ay . See F i g . 3-1 . Tune to one o f the Ca l i bra tor
s i gna l s and check the opera t i on o f the f i l t ers w i th
RESOLUT ION se t t i ngs o f 3 MHz and 3 kHz .

6 . Check Sens i t i v i t y ( -128 dBrn to -80 dBm ,
depend i ng on the reso l u t i on bandw i d th)

NOTE

Sens i t i v i t y i s measured i n the L IN mode , and i s
based on a s i gna l amp l i tude tha t equa l s two t i mes
the no i se l eve l .
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(A) D i sp l ay w i thou t f i l t er .

(B) Same d i sp l ay w i th v i deo f i l t er . No t e decrease i n no i se l eve l .

F i g . 3-1 . V i deo F i l t er opera t i on .

a . App l y the CAL OUT s i gna l to the RF INpu t and
sw i t ch the d i sp l ay mode to L IN . Uncoup l e the FREQ
SPAN / D IV se l ec tor f rom the RESOLUT ION se l ec tor and
se t the span for 2 MHz / D IV w i th a RESOLUT ION o f
3 MHz . Sw i t ch the RF At t enua tor to 0 dB and turn the Ga i n
se l ec tor fu l l y ccw so the REFERNCE LEVEL readou t
equa l s -30 dBm .

b . Tune to the 50 MHz fundamen t a l s i gna l and pos i -
t i on the base l i ne o f the d i sp l ay on the bo t tom gra t i cu l e
l i ne . Ver i f y tha t the s i gna l amp l i tude i s 8 d i v i s i ons or
-30 dBm s i gna l l eve l .

c . Increase the RF At t enua tor se t t i ng to 50 dB so the
s i gna l l eve l i n to the 1s t m i xer o f the 71-13 i s now -80 dBm
( -30 dBm ca l i bra tor s i gna l reduced 50 dB by the RF

At t enua tor ) .
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d .

 

Measure the i ns t rumen t sens i t i v i t y (a t 50 MHz ) w i th
a reso l u t i on bandw i d th o f 3 MHz as fo l l ows :

(1) Ad j us t the Ga i n se l ec tor and REF VAR i ab l e
con t ro l se t t i ngs for a no i se l eve l o f 1 d i v i son , i n the L IN
d i sp l ay mode . Sw i t ch the 300 Hz V IDEO F ILTER i n , to
average the no i se l eve l . Decrease the sweep speed i f
the UNCAL i nd i ca tor l i gh t s .

(2)

 

Compare the s i gna l amp l i tude to the no i se l eve l .
S i gna l amp l i tude mus t equa l or exceed 2X the no i se
l eve l (see F i g . 3-2A) .

e . D i sconnec t the CAL OUT s i gna l to the RF INpu t ,
re turn the REF VAR to i t s CAL de t en t and sw i t ch the RF
At t enua tor to 0 dB . Se t the Ga i n se l ec tor , i f necessary , so
the REFERNCE LEVEL reads -60 dBm , then sw i t ch the
d i sp l ay mode to 10 dB / D IV .

f . No t e or check the average no i se l eve l over the
20 MHz span . No i se l eve l shou l d be down 20 dB or more
f rom the 60 dBm REFERENCE LEVEL (2nd gra t i cu l e l i ne
f rom the top) .

S i nce sens i t i v i t y i s a measure o f s i gna l - to-no i se
amp l i tude [ (S + N] , the no i se f l oor i s i nd i ca t i ve o f the
sens i t i v i t y va l ue . Th i s was ver i f i ed i n s t ep d ; there fore , the
average no i se l eve l shou l d appear w i th i n or be l ow the
spec i f i ed sens i t i v i t y l eve l (see F i g . 3-2B) .

3-4

NOTE

Because the ga i n and no i se f l oor o f the d i sp l ay are
re f erenced to the top l i ne o f the gra t i cu l e , the no i se
f l oor may sh i f t w i th Ga i n se l ec tor changes .

g . Sw i t ch the d i sp l ay to L IN mode , turn the Ga i n
se l ec tor fu l l y ccw and the REF VAR con t ro l to i s CAL
de t en t . Pos i t i on the base o f the d i sp l ay on the bo t tom
gra t i cu l e l i ne then sw i t ch the d i sp l ay mode to 10 dB / D IV .

h . Sw i t ch the RF At t enua tor to 0 dB and i ncrease the
Ga i n se l ec tor se t t i ng for a REFERENCE LEVEL readou t o f
-60 dBm (Ga i n se l ec tor mus t be i n the b l ue sec tor ) .

i . Reduce the FREQ SPAN / D IV to 1 MHz and the
RESOLUT ION bandw i d th to . 3 MHz . No t e the average
no i se l eve l be l ow -60 dBm . Sens i t i v i t y for a reso l u t i on
bandw i d th o f 0 . 3 MHz mus t equa l or exceed -90 dBm
(no i se f l oor shou l d be 30 dB be l ow the re f erence l eve l , or
be l ow the 3rd gra t i cu l e l i ne f rom the top) .

(A) Check sens i t i v i t y a t 50 MHz , w i th 3 MHz reso l u t i on . S i gna l
i npu t l eve l -30 dBm , RF a t t enua t i on 50 dB for an i npu t
l eve l , to the 1s t m i xer , o f -80 dBm .

REFERENCE
LEVEL

No i se l eve l se t by Ga i n
con t ro l s to 1 . 0 d i v i s i on .
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I
I Sens i t i v i t y l eve l i s 90 dBm . No t e :

No i se l eve l moves up the screen as
the Ga i n i s i ncreased , because the _
top o f the screen i s the re f erence
l eve l .

(B) Average no i se l eve l , be l ow the re f erence l eve l i s the
sens i t i v i t y .

F i g . 3-2 . Measur i ng sens i t i v i t y .

j . Decrease the FREQ SPAN / D IV to 10 kHz and the
RESOLUT ION bandw i d th to 30 kHz . The no i se f l oor mus t
be be l ow the 4 th gra t i cu l e l i ne or -100 dBm ( -60 dBm +
40 dB) .

k . Decrease the RESOLUT ION bandw i d th to 3 kHz
and aga i n no t e the no i se l eve l . No i se f l oor mus t be be l ow
the 5 th gra t i cu l e l i ne f rom the re f erence , or -110 dBm . I t
may be des i rab l e to sw i t ch i n 10 Hz o f v i deo f i l t er i ng by
depress i ng bo th V IDEO F ILTER pushbu t tons . Reduce the
sweep speed i f the UNCAL i nd i ca tor l i gh t s .

I . Decrease the RESOLUT ION bandw i d th to 300 Hz
and aga i n no t e the no i se l eve l . The average no i se l eve l
mus t be be l ow the 6 th gra t i cu l e l i ne for a sens i t i v i t y tha t
equa l s or exceeds -120 dBm .



m. Decrease the RESOLUT ION bandw i d th to 30 Hz
and the FREQ SPAN / D IV to 0 . 5 kHz . No t e tha t the no i se
f l oor i s 6 . 8 or more d i v i s i ons be l ow the re f erence l eve l fora
sens i t i v i t y o f -128 dBm or be t t er .

NOTE

I f the Ga i n se l ec tor i s se t so the REFERENCE LEVEL
i s -50 dBm or more (e . g . , -60 dBm) w i th the RF
At t enua tor a t 0 dB , a decrease i n sens i t i v i t y w i l l be
no t i ced be l ow 1 MHz . Th i s e f f ec t or desens i t i za t i on ,
i s caused by the 0 Hz response overdr i v i ng the 1s t I F
amp l i f i er. I f you are opera t i ng i n th i s f requency
range do no t se t the Ga i n se l ec tor th i s h i gh .

7 . Check for Spur i ous S i gna l s f rom In t erna l
Sources (Res i dua l Responses) . ( , < -100 dBm ,
re f er red to the RF INpu t )

a .

 

Remove any s i gna l connec t ed to the RF INpu t so i t i s
f ree o f s i gna l s f rom any ext erna l source . Sw i t ch the RF
At t enua tor to 30 dB to fur ther i so l a t e the 1s t m i xer f rom
the i npu t .

b . Sw i t ch ou t the V IDEO F ILTER , turn the Ga i n
se l ec tor fu l l y ccw and ensure tha t the REF VAR i ab l e
con t ro l i s i n i t s CAL de t en t . The REFERENCE LEVEL w i l l
now read 0 dBm . The s i gna l l eve l a t the 1s t m i xer o f the
71-13 however represen t s -30 dBm , because the RF
At t enua tor sub t rac t s an add i t i ona l 30 dB .

c . Se t the FREQ SPAN / D IV to 1 MHz and the
RESOLUT ION bandw i d th to 30 kHz . Sw i t ch the T IME / D IV
to 50 ms or l ess so the UNCAL i nd i ca tor i s no t l i gh t ed .

d . Sw i t ch to the 2 dB / D IV d i sp l ay mode , ver i f y tha t the
t race i s on the bo t tom gra t i cu l e l i ne , then sw i t ch the
d i sp l ay mode to 10 dB / D IV . The dynam i c range o f the
gra t i cu l e i s now a ca l i bra t ed 10 dB / D IV , w i th the top l i ne
represen t i ng -30 dBm i n to the 1s t m i xer as descr i bed i n
s t ep b .

e . Tune s l ow l y across the f requency band (0 to
1 . 8 GHz ) check i ng for spur i ous s i gna l s . The amp l i tude o f
any spur i ous s i gna l mus t no t exceed -100 dBm (s i gna l s
above the 7 th gra t i cu l e l i ne f rom the top) . NOTE : Sub t rac t
2 dB for no i se wh i ch w i l l be r i d i ng on top o f the s i gna l . I f
the spur i s marg i na l (w i th i n 3 dB o f spec i f i ca t i ons) and
you des i re to check i t s amp l i tude more accura t e l y ,
proceed as fo l l ows :

O

(1) Decrease the FREQ SPAN / D IV to 50 kHz or l ess
and the RESOLUT ION bandw i d th to 3 kHz . (Th i s w i l l
decrease the no i se w i th respec t to the s i gna l
amp l i tude . ) Keep the s i gna l cen t ered on screen w i th the
TUN ING con t ro l as the FREQ SPAN i s decreased .
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(2) Decrease the sweep speed i f the UNCAL i n-
d i ca tor l i gh t s . No t e the spur i ous response amp l i tude
and ver i f y tha t i t does no t exceed spec i f i ca t i ons .

f . Re turn the FREQ SPAN / D IV and RESOLUT ION
se l ec tors to the i r or i g i na l se t t i ngs (s t ep. d) .

8 . Check Reso l u t i on Bandw i d ths and Shape Fac -
tor . (Bandw i d th 3 MHz to 30 Hz w i th i n 20% i n
decade s t eps ; shape f ac tor 4 : 1 to 300 Hz excep t
3 MHz reso l u t i on . Max i mum bandw i d th 60 dB
down , w i th 3 MHz reso l u t i on i s 13 MHz . Shape
f ac tor for 30 Hz i s 12 : 1)

a . App l y the Ca l i bra tor s i gna l to the RF INpu t and se t
the RF At t enua tor to 0 dB . Turn the Ga i n se l ec tor fu l l y ccw
for a REFERENCE LEVEL o f -30 dBm .

b . Tune the 50 MHz marker to the cen t er o f the screen ,
se t the FREQ SPAN / D IV to 1 MHz , and the RESOUL ITON
bandw i d th to 3 MHz .

c . Sw i t ch the d i sp l ay mode to 2 dB / D IV and ad j us t the
REF VAR i ab l e con t ro l i f necessary , for a fu l l screen
d i sp l ay .

NOTE

Ensure tha t the sweep ra t e i s se t so the UNCAL l i gh t
i s ou t and the base l i ne o f the d i sp l ay i s on the bo t tom
gra t i cu l e l i ne .

d . Check the bandw i d th o f the s i gna l a t the 6 dB down
l eve l (see F i g . 3-3A) . Bandw i d th mus t equa l 3 MHz
±600 kHz .

e . Sw i t ch the d i sp l ay mode to 10 dB / D IV and the
300 Hz V IDEO F ILTER i n . Sw i t ch the FREQ SPAN / D IV to
2 MHz and check the shaper f ac tor (see F i g . 3-38) .

f . Re turn the d i sp l ay mode to 2 dB / D IV , decrease the
FREQ SPAN / D IV to . 1 MHz and the RESOLUT ION
bandw i d th to . 3 MHz . Keep the s i gna l cen t ered on screen
w i th the TUN ING con t ro l as the FREQ SPAN i s decreased .

g . Check the bandw i d th a t the 6 dB down l eve l .
Bandw i d th mus t equa l 300 kHz ±60 kHz .

h . Sw i t ch the FREQ SPAN / D IV to . 2 MHz , d i sp l ay
mode to 10 dB / D IV , and check the shape f ac tor as
descr i bed i n s t ep e .

3- 5
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(A) D i sp l ay mode L I N . Bandw i d t h measur ed a t 6 dB down

l eve l . Reso l u t i on 3 MHz . F r equency Span 1 MHz / D I V .

- 6 dB

- 60 dB

(B) D i sp l ay mode 10 dB / D I V . Shape f ac t or i s r a t i o o f band -

w i d t h a t - 60 dB t o - 6 dB l eve l s .

(C) Shape f ac t or o f 12 : 1 w i t h 30 Hz r eso l u t i on .

r

r

F i g . 3 - 3 . Thr ee d i sp l ays t o i l l us t r a t e how t o measur e bandw i d t h
and shape f ac t or .

3 -6

i . Reduce t he FREQ SPAN / D I V t o 10 kHz , t he
RESOLUT I ON bandw i d t h t o 30 kHz , and t he d i sp l ay mode
t o 2 dB / D I V .

j . Check t he bandw i d t h . Bandw i d t h mus t equa l 30 kHz
±6 kHz .

k . Reduce t he FREQ SPAN / D I V t o . 2 kHz and t he
RESOLUT I ON bandw i d t h t o 300 Hz . Cen t e r t he d i sp l ay
w i t h t he TUN I NG con t ro l i f necessa r y .

I . Check t he bandw i d t h o f t he r esponse a t t he - 6 dB
l eve l . Bandw i d t h mus t equa l 300 Hz ±60 Hz .

m . Sw i t ch t he d i sp l ay mode t o 10 dB / D I V , depr ess t he
30 kHz V I DEO F I LTER pushbu t t on t o i nc r ease t he f i l t e r i ng
t o 10 Hz . Reduce t he sweep speed t o 2 s / D i v t o ma i n t a i n a
ca l i br a t ed d i sp l ay . Measur e t he r esponse shape f ac t or .

n . Reduce t he RESOLUT I ON t o 30 Hz and change t he
d i sp l ay mode t o 2 dB / D I V . Check t he bandw i d t h a t t he
- 6 dB (ha l f sc r een ) l eve l . Bandw i d t h mus t equa l 30 Hz
±6 Hz .

o . Sw i t ch t he d i sp l ay mode t o 10 dB / D I V and measur e
t he shape f ac t or . Shape f ac t or f or 30 Hz r eso l u t i on mus t
equa l 12 : 1 or be t t e r ( see F i g . 3 - 3C) .

9 . Check I nc i den t a l W i ng . (<10 Hz f or any i n t e r -
na l sweep r a t e , when phase l ocked ; <20 kHz w i t hou t
phase l ock ) .

NOTE

A s t or age ma i n f r ame i s des i r ab l e when measur i ng
FM ' i ng .

a . W i t h t he Ca l i br a t or s i gna l app l i ed t o t he RF I Npu t ,
sw i t ch t he RF A t t enua t or t o 0 dB and t he Ga i n f u l l y ccw .
Sw i t ch t he FREQ SPAN / D I V t o0 . 1 MHz , RESOLUT I ON t o
30 kHz , d i sp l ay mode t o L I N , V I DEO F I LTERS o f f , sweep
r a t e t o 20 ms / D i v , and t he AUTO PHASE LOCKED mode
OFF .

b . Tune t he CENTER FREQUENCY t o one o f t he
50 MHz ma r ke r s , t hen ad j us t t he Ga i n se l ec t or or REF VAR
con t ro l f or a f u l l y sc r een d i sp l ay . Dec r ease t he FREQ
SPAN / D I V t o 10 kHz and t he RESOLUT I ON bandw i d t h t o
3 kHz .

c . Check t he FM ' i ng o f t he d i sp l ayed ma r ke r . FM ' i ng
mus t no t exceed 20 kHz (2 . 0 d i v ) . F i g . 3 - 4 i l l us t r a t es one
me t hod o f measur i ng FM ' i ng .
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F i g . 3-4 . Measur i ng i nc i den t a l W i ng .

d . Sw i t ch the AUTO PHASE LOCKED mode on and
tune the s i gna l to cen t er screen . Decrease the FREQ
SPAN / D IV to . 2 kHz and the RESOLUT ION to 30 Hz .
Decrease the sweep ra t e to 1 s / D i v or un t i l the UNCAL
l i gh t goes ou t and add bo th V IDEO F ILTERS so f i l t er
bandw i d th i s 10 Hz . Sw i t ch the osc i l l oscope ma i n f rame to
s tore mode w i th au to erase , i f ava i l ab l e .

e . Sw i t ch the d i sp l ay mode to 10 dB / D IV . Check the
W i ng for each sweep . 10 Hz i s on l y a t race w i d th a t
200 Hz / D IV ; however , W i ng can be checked by no t i ng
tha t the l i ne f requency s i debands are down a t l eas t 40 dB
f rom the re f erence l eve l . See F i g . 3-5 .

10 . Check Sweep C i rcu i t Opera t i on w i th the
T IME / D IV Se l ec tor i n the MANUAL and OFF
Pos i t i ons

a . Sw i t ch the T IME / D IV to the MANUAL pos i t i on and
ro t a t e the MANUAL SCAN con t ro l through i t s range . No t e
tha t the cr t beam scans the fu l l 10 d i v i son gra t i cu l e w i d th .

b . Sw i t ch the se l ec tor to the OFF pos i t i on and no t e
tha t the cr t beam i s now cen t ered on the screen .

c .

 

Re turn the T IME / D IV se l ec tor to 50 ms pos i t i on for
norma l opera t i on .

Th i s comp l e t es the ver i f i ca t i on o f the ma j or
charac t er i s t i cs o f the 71-13 . The rema i n i ng charac t er i s t i cs
have i nd i ca t ed by re l i ab i l i t y t es ts tha t they can be
accep t ed w i thou t fur ther checks ; however , the procedure
to ver i f y these charac t er i s t i cs i s con t a i ned i n the second
par t o f th i s sec t i on . These checks requ i re e l abora t e t es t
equ i pmen t . I f you w i sh to ver i f y the rema i n i ng
charac t er i s t i cs , con t i nue to the next par t o f th i s sec t i on .

In t roduc t i on

H i s tory In forma t i on

Per formance Check -71_13

Y
e

e

F i g . 3-5 . I l l us t ra t i on to show how W i ng i s measured w i th a
reso l u t i on bandw i d th o f 30 Hz .

PERFORMANCE CHECKS THAT
REQU IRE TEST EQU IPMENT

The fo l l ow i ng procedures check the accuracy o f the
71-13 ca l i bra tor and RF At t enua tor , the d i sp l ay f l a tness ,
i n t ermodu l a t i on d i s tor t i on , v i deo ou tpu t amp l i tude , sweep
t r i gger i ng opera t i on , sweep T i me / D i v accuracy , and ex-
t erna l sweep opera t i on . I t does no t i nc l ude any i n t erna l
ad j us tmen t or checks . I f the i ns t rumen t f a i l s to mee t a
spec i f i ed per formance requ i remen t , the ad j us tmen t
procedure for the re l a t ed c i rcu i t s w i l l be found under a
s i m i l ar t i t l e i n the Ca l i bra t i on Procedure , Sec t i on 4 .

The i ns t rumen t and manua l are con t i nua l l y eva l ua t ed
and upda t ed . C i rcu i t s as we l l as procedures are mod i f i ed .
Procedures and i n forma t i on , app l i cab l e to ear l i er i n-
s t rumen t s , are i nc l uded as dev i a t i ons w i th i n these s t eps or
as subpar ts o f the s t eps . These are i nd i ca t ed i n the
procedure .

Equ i pmen t Requ i red and Recommended

The fo l l ow i ng t es t equ i pmen t and f i x tures are
recommended to per form th i s por t i on o f the per formance
check . Tes t equ i pmen t spec i f i ca t i ons are the m i n i mum for
accura t e checks . Subs t i tu t e equ i pmen t mus t mee t or
exceed these spec i f i ca t i ons .

Spec i a l ca l i bra t i on f i x tures are used where necessary
to f ac i l i t a t e the procedure . These are ava i l ab l e f rom
Tek t ron i x , Inc . , and may be ordered through your l oca l
Tek t ron i x F i e l d O f f i ce or represen t a t i ve .

3-7
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Per formance Check -7L13

When equ i pmen t i s requ i red to check or ver i f y c l ose

 

l i st , a l ong w i th a s t a t emen t tha t the h i gh to l erance
to l erance spec i f i ca t i ons , a comprom i se i s made . Any

 

spec i f i ca t i on i s no t checked because o f the comprom i se .
comprom i se i s i nd i ca t ed by a foo tno t e to the equ i pmen t

TABLE 3-1

EQU IPMENT L IST

NOTE

Th i s equ i pmen t i s a l so requ i red to reca l i bra t e the i ns t rumen t .

EQU IPMENT OR TEST CHARACTER IST ICS TYPE OR MODEL
F IXTURE REQU IRED RECOMMENDED

7000-Ser i es S torage or Frequency bandw i d th : 50 MHz Tek t ron i x 7313 , 7613 ma i n f rame
Var i ab l e Pers i s t ence
Osc i l l oscope w i th Readou t

Tes t Osc i l l oscope Ver t i ca l sens i t i v i t y : 50 mV / D i v Any Tek t ron i x 7000-Ser i es Osc i l l o-
to 5 V / D i v scope w i th p l ug- i n un i t s for

a rea l t i me d i sp l ay
Bandw i d th : 50 MHz

T i me Mark Genera tor Marker ou tpu t s : 1 s to 1 / i s Tek t ron i x 2901 w i th Harmon i c
Modu l a tor , Par t No . 067-0640-00

Accuracy : 0 . 001% (Used to check T IME / D IV and
FRED SPAN / D IV accurac i es)

Pu l se Genera tor Pu l se per i od : 40 ps Tek t ron i x 2101 Pu l se Gen-
era tor (Used to check

Pu l se dura t i on : 0 . 2 ps PULSE STRETCHER)

Pu l se amp l u tude : 0 . 5 V P-P

D i g i t a l Coun t er To 50 MHz Tek t ron i x 7D14 D i g i t a l
Coun t er w i th a readou t 7000-
Ser i es Osc i l l oscope and
Ver t i ca l Amp l i f i er Un i t .
(Used to check 50 MHz
accuracy o f the Ca l i bra tor )

S i gna l Genera tors Frequency range : 10 Hz Used to check i n t ermodu l a t i on ,
to 1 . 8 GHz . t r i gger i ng , and f l a tness

charac t er i s t i cs
Ou tpu t amp l i tude : 0 V to 5 V
(10 Hz to 10 MHz ) ; -110 dBm
to 0 dBm (10 MHz to 1 . 8 GHz ) .
Ou tpu t var i ab l e and ca l i bra t ed
i n dBm f rom 10 MHz to 1 . 8 GHz .
Accuracy f1 . 0 dB .

LF 1 Hz to 1 MHz , ou tpu t amp l u t i de Genera l Rad i o Mode l 1310A or
a t l eas t 10 V peak . Ou tpu t Hew l e t t Packard Mode l 202C
i mpedance 50 f2 to 600 f2

HF 22 kHz to 10 MHz Hew l e t t Packard Mode l 8651A



TABLE 3-1 (con t )

Per formance Check -71-13

' Three me thods are descr i bed to check ou tpu t power l eve l o f the Ca l i bra tor . Re f er to th i s s t ep i n the procedure to de t erm i ne
wh i ch t es t equ i pmen t you des i re .

1 . Check the Ca l i bra tor Frequency

a . Frequency check : (Accuracy 50 MHz ±0 . 01%)

The f requency o f the ca l i bra tor may be checked by an
accura t e f requency coun t er , such as Tek t ron i x 7D14
D i g i t a l Coun t er P l ug- In Un i t w i th a readou t 7000-Ser i es
osc i l l osocope and a 50 MHz ver t i ca l p l ug- i n un i t . The
Ver t i ca l Amp l i f i er (e . g . , 7A15) i s used to amp l i f y the
-30 dBm 50 MHz s i gna l to approx i ma t e l y 30 mV peak - to-
peak to t r i gger the 7D14 . No procedure for th i s check i s
prov i ded because the CAL OUT s i gna l f requency can be
measured by connec t i ng through an amp l i f i er un i t to the
i npu t o f the coun t er .

2 . Check

 

Ca l i bra tor

 

Ou tpu t

 

Leve l

 

( -30 dBrn
±0 . 3 dB)

Three procedures are g i ven : Vec tor Vo l tme t er me thod ,
Power Me t er me thod , and the use o f an accura t e -30 dBm
source . The ou tpu t o f the ca l i bra tor con t a i ns harmon i cs ;
there fore , d i rec t measuremen t i s no t poss i b l e .

a . Vec tor Vo l tme t er Me thod (Hew l e t t Packard Mode l
8405A Vec tor Vo l tme t er )

(1) Term i na t e the " A " probe w i th a BNC 50 0
f eed through t erm i na t i on and connec t the probe ,
through the t erm i na t i on , to the CAL OUT connec tor on
the 71-13 .

3-9

EQU IPMENT OR TEST CHARACTER IST ICS TYPE OR MODEL

F IXTURE REQU IRED RECOMMENDED

VHF 10 MHz to 480 MHz Hew l e t t Packard Mode l 608D
or 608E

UHF 450 MHz to 1230 MHz Hew l e t t Packard Mode l 612A
and 800 MHz to 4500 MHz and HP Mode l 8614A or 8614B

Power Me t er w i th 50 MHz Measure -30 dBm w i th i n Genera l M i crowave Mode l 454A ;

Low Pass F i l t er ; ±0 . 1 dB . F i l t er mus t or Hew l e t t Packard Mode l 432A
have ro l l o f f >40 dB

or a t 100 MHz .

-30 dBm , 50 MHz Power source may be Hew l e t t Packard Mode l 608D

S i gna l Source ca l i bra t ed by Power Me t er . or 608E

or
Vec tor Vo l tme t er ' Frequency : 50 MHz Hew l e t t Packard Mode l 8405A

Two 18 i nch 50 Q l ow RG-58C / U Tek t ron i x Par t No . 012-0076-00

l oss coax i a l cab l es
BNC- to-BNC connec tors

Two 10 : 1 50 S2 Tek t ron i x Par t No . 011-0031-00

At t enua tors

BNC " T " connec tor Tek t ron i x Par t No . 103-0030-00

P i n- j ack to BNC S i gna l app l i ca t i on to the Tek t ron i x Par t No . 175-1178-00

Adap t er cab l e ; EXT IN p i n j acks or connec t
20 i nch an ext erna l dev i ce to the

V IDEO OUT j ack
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(2) Sw i t ch the Vec tor Vo l tme t er f requency to
50 MHz .

(3) Check for an RMS read i ng be tween 6 . 85 mV to
7 . 3 mV ( -30 dBm i s 7 . 07 mV-RMS , i n to 50 C2) . I f
ou tpu t i s ou t o f spec i f i ca t i on re f er to Ca l i bra tor Ou tpu t
ad j us tmen t i n the Ca l i bra t i on Procedure .

b . Accura t e Power Me t er (w i th i n 0 . 1 dB) and a 50 MHz
Low Pass F i l t er w i th 40 dB or more ro l l o f f a t 100 MHz
(Genera l M i crowave Power Me t er Mode l 454A , or Hew l e t t
Packard Mode l 432A Power Me t er ) .

3- 1 0

NOTE

The i nser t i on l oss , o f the f i l t er , mus t be accoun t ed
for to an accuracy o f 0 . 1 dB

(1) Connec t the power me t er through the f i l t er to
the CAL OUT connec tor .

(2) Measure the ou tpu t l eve l .

c . Us i ng a -30 dBm S i gna l Source to check the
Ou tpu t by S i gna l Subs t i tu t i on Me thod .

NOTE

The power me t ers sugges t ed for the second me thod
can be used to ver i f y the s i gna l source ou tpu t l eve l .

(1) Se t the FREQ SPAN / D IV to 0 . 5 MHz and the
RESOLUT ION bandw i d th to . 3 MHz . Sw i t ch the RF
At t enua tor to 10 dB and the Ga i n se l ec tor fu l l y ccw .
Push the 2 dB / D IV LOG d i sp l ay bu t ton .

(2) App l y 50 MHz , f rom the ca l i bra t ed - dBm
source , to the RF INpu t o f the 71_13 and tune the s i gna l
to the gra t i cu l e cen t er . Ad j us t the REF VAR con t ro l to
pos i t i on the top o f the s i gna l to some re f erence l i ne
(2nd or 3rd f rom the top) .

(3) D i sconnec t the -30 dBm re f erence s i gna l , then
app l y the 71_13 CAL OUT s i gna l to the RF INpu t
connec tor .

(4) Check -The d i sp l acemen t o f the 71_13
ca l i bra tor 50 MHz s i gna l l eve l , f rom the re f erence
s i gna l l eve l mus t no t exceed 110 . 3 dB (0 . 75 m i nor
d i v i s i ons w i th a 2 dB / D IV d i sp l ay mode ) .

(5)

 

I f necessary , ad j us t the ou tpu t o f the ca l i bra tor
as descr i bed i n the Vec tor Vo l tme t er me thod , for
-30 dBm .

3 . Check RF At t enua tor Accuracy (W i th i n f0 . 2 dB
+1% o f the dB readou t wh i chever i s grea t er . )

NOTE

The RF At t enua tor accuracy i s checked a t the
f ac tory to ensure tha t i t i s w i th i n spec i f i ca t i ons . Th i s
check w i l l de t ec t any componen t f a i l ure w i th i n the
a t t enua tor bu t i t w i l l no t check the to l erance
charac t er i s t i cs . I f the exac t a t t enua t i on er ror o f the
se l ec tor i s requ i red , a re f erence a t t enua tor ,
ca l i bra t ed by the user or manu f ac turer to more r i g i d
spec i f i ca t i ons than the 71_13 a t t enua tor , mus t be
used .

a . Se t the f ron t pane l con t ro l s and se l ec tors as fo l l ows :

RF At t enua tor

 

0 dB
Ga i n

 

ccw
D i sp l ay Mode

 

LOG 2 dB / D IV
FREQ SPAN / D IV

 

1 MHz
RESOLUT ION

 

. 3 MHz
Cen t er Frequency

 

200 MHz

b . App l y a -60 dBm , 200 MHz s i gna l f rom the VHF
s i gna l genera tor to the RF INpu t . Ad j us t the Ga i n se l ec tor
and REF VAR con t ro l for a s i gna l amp l i tude o f 4 d i v i s i ons .

c . Check the RF At t enua tor se l ec tor accuracy by
i ncreas i ng the RF At t enua tor se t t i ng i n 10 dB i ncremen t s ,

and decreas i ng the Var i ab l e At t enua tor se t t i ng (on the
VHF genera tor ) 10 dB . The d i sp l ay amp l i tude shou l d
rema i n a t 4 d i v i son f0 . 2 dB or 1% o f the RF At t enua tor
se t t i ng , wh i chever i s grea t er .

4 . Check D i sp l ay F l a tness

(Max i mum amp l i tude var i a t i on over the 100 kHz to
1 . 8 GHz f requency span i s +1 dB , -2 dB , w i th respec t to
the re f erence l eve l es t ab l i shed a t 50 MHz . )

a . Se t the f ron t pane l con t ro l s and se l ec tors as fo l l ows :

CENTER FREQUENCY

 

50 MHz
D i sp l ay Mode

 

2 dB / D IV
RF At t enua tor

 

10 dB
Ga i n

 

Fu l l y ccw
FREQ SPAN / D IV

 

MAX SPAN
RESOLUT ION

 

3 MHz



b . App l y a - 30 dBm , 50 MHz s i gna l f rom t he VHF
s i gna l gene r a t or t o t he RF I Npu t o f t he 71 - 13 . Ad j us t t he
REF VAR con t ro l f or an amp l i t ude o f 6 d i v i s i ons .

c . Check t he f l a t ness r esponse , by t un i ng t he s i gna l
gene r a t or ac ross i t s f r equency r ange , ma i n t a i n i ng a
cons t an t ou t pu t l eve l , and no t i ng s i gna l amp l i t ude
va r i a t i ons . Amp l i t ude va r i a t i ons abou t t he r e f e r ence
6 d i v i s i on l eve l shou l d no t exceed +1 dB , - 2 dB .

d . Change t o a UHF s i gna l gene r a t or , t hen a SHF
s i gna l gene r a t or as r equ i r ed , t o check f l a t ness ove r t he
r ema i n i ng f r equency span o f t he 71_13 .

NOTE

Cab l e l osses become s i gn i f i can t a t f r equenc i es
above 1 . 0 GHz . Use RG - 8C cab l e w i t h BNC t o N
adap t e r , or use ve r y shor t cab l e l eng t hs (< 1 f oo t )
be t ween t he s i gna l gene r a t or and t he 71 - 13 RF I Npu t
connec t or. I mpedance l eve l s be t ween t he sour ce
and RF I Npu t a r e a l so i mpor t an t ; r e f e r t o Gene r a l
Ope r a t i ng I n f orma t i on ; " S i gna l App l i ca t i on " .

5 . Check I n t e rmodu l a t l on D i s t or t i on

(Th i rd orde r d i s t or t i on , 100 kHz - 1 . 8 GHz , i s down
70 dB or mor e f rom t wo - 30 dBm s i gna l s w i t h i n any
f r equency span . Second orde r d i s t or t i on i s down 70 dB or
mor e f rom t wo - 40 dBm s i gna l s . I n t e rmodu l a t i on
produc t s , 1 kHz t o 100 kHz , (3rd and 2nd ) a r e down 50 dB
or mor e f or t he same i npu t l eve l . F i g . 3 - 6 i l l us t r a t es t h i rd
and second orde r i n t e rmodu l a t i on produc t s . )

a . Se t t he FREQUENCY SPAN t o 1 MHz / D i v and
RESOLUT I ON bandw i d t h t o 30 kHz . Se t t he RF
A t t enua t or t o 0 dB and t he Ga i n se l ec t or f u l l y ccw . The
REFERENCE LEVEL shou l d r ead ou t - 30 dBm . Sw i t ch
t he 300 Hz V I DEO F I LTER on and t he d i sp l ay mode t o
10 dB / D I V . Dec r ease t he sweep speed un t i l t he UNCAL
i nd i ca t or l i gh t goes ou t .

b . App l y t wo s i gna l s t ha t a r e sepa r a t ed approx i ma t e l y
2 MHz , f rom t he ou t pu t o f t wo 50Q s i gna l sour ces ,
t hrough 10X a t t enua t or s ( f or i so l a t i on ) , t hen t hrough a
BNC " T " connec t or , t o t he RF I Npu t o f t he 71_13 . F i g . 3 - 7
i l l us t r a t es t h i s se t up .

c . Ad j us t t he ou t pu t o f bo t h gene r a t or s f or - 30 dBm
s i gna l amp l i t ude ( f u l l sc r een ) .

d . Check t he amoun t o f t h i rd orde r i n t e rmodu l a t i on
d i s t or t i on , by no t i ng t he amp l i t ude o f t he I M produc t s . The
amp l i t ude o f t hese I M produc t s mus t be down 70 dB f rom

Pe r f ormance Check - 71 - 13

f r eq f l f 2

(A) Th i rd (3rd ) orde r i n t e rmodu l a t i on produc t s .

f r eq - - P- f 1 f 2
( t 3) Second 12nd ) orde r i n t e rmodu l a t i on produc t s ( c ross

modu l a t i on )

F i g . 3 - 6 . I n t e rmodu l a t l on produc t s (d i s t or t i on ) .

t he l eve l o f t he t wo s i gna l s , or be l ow t he 7 t h gr a t i cu l e l i ne
f rom t he t op .

NOTE

Typ i ca l l y t hese i n t e rmodu l a t i on produc t s a r e d i f -
f i cu l t t o see. An a l t e rna t e procedur e , wh i ch w i l l
ave r age no i se l eve l , i s t o sw i t ch t he 300 V I DEO
F I LTER on and use a ve r y s l ow sweep , l ook i ng f or
any s i debands. I f your osc i l l oscope has s t or age or
va r i ab l e pe r s i s t ence , use t he s t or age mode .

e . Tune t he CENTER FREQUENCY t owa rds 10 MHz
un t i l t he 0 Hz r esponse i s on sc r een .

f . Tune one s i gna l gene r a t or f r equency t o ap -
prox i ma t e l y 500 kHz and ad j us t i t s ou t pu t f or a s i gna l l eve l
o f - 40 dBm or 1 d i v i s i on be l ow t he t op o f t he gr a t i cu l e
( - 30 dBm r e f e r ence ) .

NOTE

Bo t h gene r a t or s mus t be connec t ed as desc r i bed i n
s t ep b .

g . Tune t he CENTER FREQUENCY o f t he 71 - 13 t o t he
f r equency o f t he second s i gna l gene r a t or and ad j us t t he
gene r a t or ou t pu t f or a s i gna l l eve l o f - 40 dBm .

3 - 1 1
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NOTE

10X a t t enua t or s
f or i so l a t i on and

BNC " T " connec t or

F i g . 3 - 7 . Equ i pmen t se t up and connec t i ons necessa r y t o measur e I n t e rmodu l a t i on d i s t or t i on .

Re f e r t o s t ep b and have t he f r equency above
10 MHz .

h . Sw i t ch t he Ga i n se l ec t or one s t ep cw t o sh i f t t he
- 40 dBm s i gna l t o t he REFERENCE LEVEL . Dec r ease t he
FREQ SPAN / D I V t o . 2 MHz and t he RESOLUT I ON
bandw i d t h t o 3 kHz . Change t he sweep r a t e t o es t ab l i sh a
ca l i br a t ed d i sp l ay (UNCAL i nd i ca t or ou t ) . The no i se
amp l i t ude shou l d now equa l abou t 1 d i v i s i on . The
dynam i c r ange be l ow t he r e f e r ence i s now 70 dB .

i . Check - Second orde r i n t e rmodu l a t i on d i s t or t i on
mus t no t exceed 1 d i v i s i on , or 70 dB be l ow t he t wo
r e f e r ence s i gna l s ( see F i g . 3 - 7B) .

j . Check - I n t e rmodu l a t i on produc t s f rom 1 kHz t o
100 kHz , us i ng t he above procedur es . I M produc t s mus t
no t exceed 50 dB be l ow t he r e f e r ence s i gna l s .

6 . Check PULSE STRETCHER Ope r a t i on

(Pu l se S t r e t che r shou l d i nc r ease pu l se f a l l t i me t o a t
l eas t 2 . 5 ps pe r ve r t i ca l d i v i s i on . )

3 - 1 2

S i nce t he pu l se s t r e t che r r esponds on l y t o pu l sed
spec t r a , a pu l se gene r a t or i s used t o make t h i s
check . Use ex t r eme ca r e t o ensur e t ha t t he pu l se
amp l i t ude , i n t o t he RF I Npu t o f t he 71_13 , does no t
exceed 100 mV (100 mV i s approx i ma t e l y - 3 dBm) .

a . Sw i t ch t he d i sp l ay mode t o L I N and t he V I DEO
F I LTER o f f . Se t t he T I ME / D I V t o 10 ms , t he FREQ
SPAN / D I V t o 2 MHz , and t he RESOLUT I ON bandw i d t h t o
300 kHz . Sw i t ch t he RF A t t enua t or t o 0 dB and t he Ga i n
se l ec t or f or a REFERENCE LEVEL r eadou t o f - 30 dBm .

b . Tune t he CENTER FREQUENCY t o cen t e r t he 0 Hz
r esponse .

c . A f t e r ensur i ng t ha t t he pu l se gene r a t or ou t pu t i s
be l ow 1 V , app l y i t s ou t pu t t hrough a 20 dB (10X) 50 Q
a t t enua t or , t o t he RF I Npu t o f t he 71_13 .

d . Se t t he gene r a t or pu l se dur a t i on t o . 2 / i s and i t s
pe r i od t o 40 ps .

O



e . Ad j us t the osc i l l oscope In t ens i ty and the 71-13
BASEL INE CL IPPER con t ro l s un t i l the pu l sed spec t rum ,
abou t the 0 Hz response , can be observed (see F i g . 3-8) . I t
may be necessary to ad j us t the ou tpu t o f the pu l se
genera tor to approx i ma t e l y 0 . 1 V ; however , do no t exceed
1 V peak .

f . Depress the PULSE STRETCHER pushbu t ton . No t e
tha t the i n t ens i ty o f the pu l sed spec t ra i ncreases . Re turn
the pushbu t ton to i t s o f f pos i t i on .

g . Sw i t ch AUTO PHASE LOCKED mode OFF , and
tune the 0 Hz response to the l e f t edge o f the screen .
Decrease the FREQ SPAN / D IV to 0 and sw i t ch the
T IME / D IV to the 10 us pos i t i on . Sw i t ch the Tr i gger
SOURCE to INT and the Tr i gger MODE to NORM , then
ad j us t the Tr i gger LEVEL con t ro l for a t r i ggered d i sp l ay o f
two or more pu l ses .

NOTE

To i ncrease the d i sp l ay amp l i tude , tune the CENTER
FREQUENCY towards 10 MHz and i ncrease the
pu l se genera tor ou tpu t un t i l the s i gna l amp l i tude
equa l s 4 d i v i sons .

h . Depress the PULSE STRETCHER bu t ton and no t e
tha t the pu l se f a l l t i me i ncreases to approx i ma t e l y 10 us
(2 . 5 us / D IV) .

i . Re turn the T IME / D IV se l ec tor to the 0 . 1 s pos i t i on ,
the FREQ SPAN / D IV to 10 MHz , and re l ease the PULSE
STRETCHER pushbu t ton . D i sconnec t the pu l se
genera tor s i gna l to the RF Inpu t connec tor .

7 . Check Tr i gger i ng Opera t i on and Sens i t i v i t y

a . App l y a 100 MHz s i gna l f rom the VHF s i gna l
genera tor to the RF Inpu t o f the 71-13 and tune the
CENTER FREQUENCY to the s i gna l .

b . App l y a 10 kHz s i gna l f rom the s i ne wave s i gna l
genera tor ; through a " T " connec tor , BNC to BNC cab l e ,
and BNC to p i n- j ack cab l e , to bo th the EXT IN
HOR IZ / TR IG j acks on the 71-13 and the Ext erna l Modu l a -
t i on Inpu t o f the VHF s i gna l genera tor (see F i g . 3-9) .

c .

 

Modu l a t e the VHF s i gna l w i th a O . 5 V peak - to-peak ,
10 kHz s i gna l .

NOTE

I f the ou tpu t o f the s i ne wave genera tor i s no t
ca l i bra t ed , mon i tor i ts ou tpu t w i th a t es t os-
c i l l oscope .

Per formance Check -71_13

d3m ' v 0 - ' I+MHz 300KHZ1 f6

(A) D i sp l ay w i thou t PULSE STRETCH ING .

a t '

t c

0

-so

(B) Same d i sp l ay w i th PULSE STRETCH ING .

F i g . 3-8 . D i sp l ays o f a pu l sed spec t ra tha t i l l us t ra t e the e f f ec t o f
the PULSE STRETCHER .

d . W i th the CENTER FREQUENCY o f the 71-13 tuned
to the 100 MHz s i gna l f rom the VHF s i gna l genera tor ,
uncoup l e the FREQ SPAN / D IV and reduce the span to 0 ,
l eav i ng the RESOLUT ION a t 3 MHz . Sw i t ch the d i sp l ay
mode to L IN .

e . Ad j us t the VHF s i gna l genera tor ou tpu t for a d i sp l ay
amp l i tude o f 1 d i v i son . Sw i t ch the Tr i gger i ng to INT
(SOURCE) and NORM (MODE) . Se t the T IME / D IV to
. 1 ms .

f . Ad j us t the TR IGGER ING LEVEL for a t r i ggered
d i sp l ay , then reduce the VHF s i gna l genera tor ou tpu t to
decrease the d i sp l ay amp l i tude to 0 . 5 d i v i s i on and ensure
tha t the 71-13 w i l l s t i l l t r i gger on the 1 kHz modu l a t i on .

3-13



Pe r f ormance Check - 71 - 13

g . Check t r i gge r i ng ope r a t i on t hrough t he f r equency
r ange o f 15 Hz t o 1 MHz , ma i n t a i n i ng 0 . 5 d i v i s i on o f

d i sp l ay .

h . Sw i t ch t he TR I GGER I NG (SOURCE) t o EXT . Se t
t he s i ne wave gene r a t or ou t pu t l eve l f or 0 . 5 V peak - t o -
peak a t 10 kHz .

i . Check t r i gge r i ng t hrough t he f r equency r ange o f
15 Hz t o 1 MHz as desc r i bed i n s t ep g . Ensur e t ha t t he
i npu t l eve l r ema i ns a t 0 . 5 V peak - t o - peak .

j . Sw i t ch t he TR I GGER I NG (SOURCE) t o FREE RUN
and no t e t ha t t he d i sp l ay w i l l no t t r i gge r .

k . Sw i t ch t he TR I GGER I NG (SOURCE) t o L I NE and
check t ha t t he d i sp l ay t r i gge r s a t l i ne f r equency .

I . Sw i t ch t he TR I GGER I NG (MODE) t o SGL SWP and
t he T I ME / D I V t o 1 s . Check f or a s i ng l e sweep each t i me
t he sweep bu t t on i s pushed .

3 - 1 4

NOTE

The pushbu t t on shou l d l i gh t dur i ng sweep t i me .

F i g . 3 - 9 . Equ i pmen t se t up t o check t r i gge r i ng ope r a t i on .

7000 Se r i es Osc i l l oscope
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m . Re t urn t he TR I GGER I NG (SOURCE) t o FREE RUN
and t he (MODE) t o NORM .

8 . Check t he Ex t e rna l Hor i zon t a l I npu t Vo l t age
Requ i r emen t . (0 V t o 10 V ±1 V shou l d sweep t he
ana l yze r t he f u l l span . )

a . Sw i t ch t he osc i l l oscope (ma i n f r ame ) Ve r t Mode
sw i t ch o f f t he ve r t i ca l s i gna l ( r i gh t f or 3 - ho l e ma i n f r ames )
and t he 71 - 13 T I ME / D I V t o EXT .

b . W i t h no s i gna l app l i ed t o t he EXT I N HOR I Z / TR I G
i npu t j acks , pos i t i on t he c r t beam t o t he l e f t gr a t i cu l e edge

t o es t ab l i sh 0 V , 0 Hz r e f e r ence .

c . App l y a va r i ab l e vo l t age sour ce , such as a va r i ab l e
powe r supp l y , t o t he EXT I N HOR I Z / TR I G p i n - j acks and
ad j us t t he vo l t age sour ce so t he beam i s de f l ec t ed t he f u l l
span . Check t ha t t he vo l t age sour ce equa l s +10 V ±1 V .
NOTE : The s i ne wave gene r a t or can be used t o check
ex t e rna l sweep ope r a t i on as f o l l ows :

1) A f t e r t he beam has been pos i t i oned t o t he 0 V ,
0 Hz r e f e r ence , app l y a 10 V peak (pos i t i ve sw i ng w i l l
go t o +10 V) , 10 Hz s i ne wave t o t he EXT I N connec -
t or s .



2) The cr t beam shou l d sweep to the gra t i cu l e
cen t er l i ne when the i npu t vo l t age i s 10 V peak f1 V .

d . D i sconnec t the p i n- j acks to the EXT IN connec tors ;
re turn the T IME / D IV se l ec tor to 50 ms and the os-
c i l l oscope Ver t Mode to Le f t .

9 . Check the V i deo Ou tpu t Leve l . (50 mV t5% per
d i sp l ayed d i v i s i on abou t the cr t cen t er . )

a . App l y the V IDEO OUT s i gna l to the Inpu t o f a
ver t i ca l amp l i f i er un i t i n the t es t osc i l l oscope . Use the p i n-
j ack to BNC cab l e adap t er . Se t the Vo l t s / D i v se l ec tor o f the
amp l i f i er to 50 mV .

b . App l y the CAL OUT s i gna l to the RF Inpu t o f the
71-13 , se t the FREQ SPAN / D IV to 2 MHz , and tune the
CENTER FREQUENCY to cen t er one o f the 50 MHz
markers i n the d i sp l ay .

c . Ad j us t the RF At t enua tor and the Ga i n o f the 71-13
for a s i gna l amp l i tude o f 4 d i v i sons , then pos i t i on the
d i sp l ay abou t the ver t i ca l cen t er o f the cr t w i th the
VERT ICAL POS IT ION con t ro l . Ad j us t the REF VAR i ab l e
con t ro l for prec i se l y 4 d i v i sons o f s i gna l amp l i tude .

d . Check the v i deo ou tpu t amp l i tude on the t es t
osc i l l oscope . Amp l i tude shou l d equa l 200 mV ±10 mV .

TABLE 3-2

Per formance Check -71-13

10 . Check Frequency Span Accuracy and L i near i t y .
(Freq Span accuracy w i th i n 5% , l i near i t y accuracy

w i th i n 5% over the cen t er 8 d i v i s i ons . )

a . App l y the marker and t r i gger ou tpu t f rom the t i me
mark genera tor through the Harmon i c Modu l a tor to the
RF Inpu t o f the 71-13 . Se t the 71-13 se l ec tors and con t ro l s
as fo l l ows :

FREQUENCY

 

800 MHz
D i sp l ay Mode

 

10 dB / D IV
RF At t enua tor

 

O dB
REFERENCE LEVEL

 

-30 dBm
PHASE LOCKED Mode

 

ON
FREQ SPAN D IV

 

100 MHz
RESOLUT ION

 

3 MHz
(Uncoup l ed)

b . Check f requency span accuracy and l i near i t y as per
Tab l e 3-2 .

NOTE

A t some se t t i ngs a be t t er d i sp l ay may be ob t a i ned by
us i ng the V IDEO F ILTER or by tun i ng the FRE-
QUENCY to a d i f f eren t se t t i ng . When the V IDEO
F ILTER i s used , the sweep speed mus t be decreased
to ob t a i n op t i mum marker amp l i tude.

3- 15

T i me Mark Genera tor
To l erance

(over cen t er
FREQ SPAN / D IV RESOLUT ION Marker Tr i gger Markers / D i v 8 d i v)

100 MHz 3 MHz 10 ns 0 1 per d i v 5%
50 MHz 3 MHz 10 ns 0 1 per 2 d i v 5%
20 MHz 300 kHz 10 ns 0 1 per 5 d i v 5%
10 MHz 300 kHz 10 ns . 1 us 1 per d i v 5%

5 MHz 300 kHz 10 ns . 1 ps 1 per 2 d i v 5%
2 MHz 300 kHz 10 ns . 1 Ps 1 per 5 d i v 5%
1 MHz 30 kHz 10 ns 1 us 1 per d i v 5%

. 5 MHz 30 kHz 10 ns 1 PS 1 per 2 d i v 5%

. 2 MHz 30 kHz 10 ns 10 ps 2 per d i v 5%

. 1 MHz 30 kHz 10 ns l ops 1 per d i v 5%
50 kHz 3 kHz 10 ns 10 / i s 1 per 2 d i v 5%
20 kHz 3 kHz 10 ns 10 ps 1 per 5 d i v 5%
10 kHz 300 Hz 10 ns . 1 ms 1 per d i v 5%

5 kHz 300 Hz 10 ns . 1 ms 1 per 2 d i v 5%
2 kHz 300 Hz 10 ns . 1 ms 1 per 5 d i v 5%
1 kHz 300 Hz 10 ns 1 ms 1 per d i v 5%

. 5 kHz 300 Hz 10 ns 1 ms 1 per 2 d i v 5%
200 Hz 30 Hz 10 ns 1 ms 1 per 5 d i v 5%



Pe r f ormance Check - 71 - 13

11 . Check t he T i me / D i v Accur acy . (Accur acy
w i t h i n 2% o f t he sweep r a t e se l ec t ed . )

a . Sw i t ch t he RF A t t enua t or t o 0 dB and t he Ga i n
se l ec t or f u l l y ccw f or a REFERENCE LEVEL o f - 30 dB .

b . App l y a 100 MHz , - 40 dBm s i gna l f rom t he VHF
s i gna l gene r a t or t o t he RF I Npu t o f t he 71 - 13 and t une t he
CENTER FREQUENCY t o t he s i gna l . App l y . 1 ms t i me
ma r ke r s f rom t he Ma r ke r Ou t pu t o f t he t i me ma r k
gene r a t or t o t he Ex t e rna l Modu l a t i on i npu t o f t he VHF
s i gna l gene r a t or ( see F i g . 3 - 10) so t he s i gna l gene r a t or
ou t pu t can be modu l a t ed by t i me ma r ke r s .

c . W i t h t he CENTER FREQUENCY t uned t o t he
100 MHz s i gna l f rom t he VHF s i gna l gene r a t or , uncoup l e
t he FREQ SPAN / D I V se l ec t or and r educe t he span t o 0 ,
l eav i ng t he RESOLUT I ON a t 3 MHz . Sw i t ch t he d i sp l ay

mode t o 2 dB / D I V .

d . Sw i t ch t he TR I GGER I NG t o I NT (SOURCE) and
NORM (MODE) and t he T I ME / D I V t o . 1 ms . Ad j us t t he
VHF s i gna l gene r a t or ou t pu t f or a d i sp l ay amp l i t ude o f
approx i ma t e l y 2 d i v i s i ons ( see F i g . 3 - 11) .

ccacT- ' ~_ - `

Ma r ke r Ou

F i g. 3 - 10 . Tes t equ i pmen t se t up t o check T I ME / D I V accur acy .

F i g . 3 - 11 . D i sp l ay show i ng t i me ma r ke r s f or check i ng T I ME / D I V
accur acy .

e . Ad j us t t he TR I GGER I NG LEVEL f or a t r i gge r ed
d i sp l ay , t hen check t he accur acy o f t he T I ME / D I V se l ec -
t i ons by app l y i ng appropr i a t e ma r ke r s f rom t he t i me ma r k
gene r a t or and no t i ng t he d i sp l acemen t e r ror be t ween t he
gr a t i cu l e ma r ks and t he t i me ma r ke r s . The e r ror mus t no t
exceed ±2% (0 . 2 d i v ) ove r t he cen t e r 8 d i v i s i ons o f a
10 d i v i s i on d i sp l ay .
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NOTE

Use the HOR IZ POS IT ION con t ro l to pos i t i on a
marker on the 1s t gra t i cu l e l i ne , then no t e the er ror
be tween each marker and i t s respec t i ve gra t i cu l e
l i ne .

Per formance Check -71-13

f .

 

D i sconnec t the s i gna l to the RF INpu t and re turn the
71-13 to norma l spec t rum opera t i on .

Th i s comp l e t es the per formance check for the 71-13 . I t
w i l l now per form w i th i n the spec i f i ca t i ons descr i bed i n
Sec t i on 1 .





CAL I BRAT I ON PROCEDURE

Th i s sec t i on prov i des procedur a l i n f orma t i on f or i n t e r -
na l checks and ad j us t men t . Pe r f orm i ng t he comp l e t e
procedur e w i l l r eca l i br a t e t he i ns t rumen t t o i t s
spec i f i ca t i ons . A f t e r ca l i br a t i on , t he i ns t rumen t pe r f or -
mance can be ve r i f i ed by pe r f orm i ng t he Pe r f ormance
Check .

L i m i t s , t o l e r ances , and wave f orm i l l us t r a t i ons i n t h i s
procedur e a r e gu i des or a i ds t o ca l i br a t e t he i ns t rumen t ;
t hey a r e no t i n t ended as i ns t rumen t spec i f i ca t i ons .
Wave f orm i l l us t r a t i ons a r e t yp i ca l .

Comp l e t e or Pa r t i a l Ca l i br a t i on

The i ns t rumen t shou l d be c l eaned and i nspec t ed as
ou t l i ned i n t he Ma i n t enance sec t i on , be f or e pe r f orm i ng a
comp l e t e ca l i br a t i on . Pe r f orm t he checks and ad -
j us t men t s i n sequence f or a comp l e t e ca l i br a t i on , t hen
ve r i f y t he pe r f ormance by t he Pe r f ormance Check .

Many c i r cu i t s w i t h i n t h i s i ns t rumen t , a r e ve r y s t ab l e ,
and some r equ i r e ex t ens i ve f ac i l i t i es w i t h expens i ve t es t
equ i pmen t t o ca l i br a t e . I t may t he r e f or e be des i r ab l e , t o
pe r f orm on l y a pa r t i a l ca l i br a t i on . Turn t o t he des i r ed s t ep ,
pr epa r e t he i ns t rumen t f or ad j us t men t by r e f e r r i ng t o t he
nea r es t se t up and con t ro l i ns t ruc t i ons , proceed i ng t he
s t ep , t hen ad j us t or ca l i br a t e as d i r ec t ed .

H i s t or y I n f orma t i on

The manua l and i ns t rumen t a r e cons t an t l y eva l ua t ed
and upda t ed . These mod i f i ca t i ons may r equ i r e changes i n
t he ca l i br a t i on procedur e . H i s t or y i n f orma t i on t ha t i s
app l i cab l e t o ea r l i e r i ns t rumen t s i s i nc l uded e i t he r as a
dev i a t i on w i t h i n a s t ep or as a subpa r t t o a s t ep .

I n t e r ac t i on

Ad j us t men t s t ha t i n t e r ac t w i t h o t he r c i r cu i t s a r e no t ed
and r e f e r ence i s made t o t he a f f ec t ed c i r cu i t wh i ch may
r equ i r e r e - ad j us t men t .

Equ i pmen t Requ i r ed

Equ i pmen t f or ca l i br a t i on i nc l udes t he equ i pmen t
l i s t ed f or t he Pe r f ormance Check p l us t he f o l l ow i ng
add i t i ona l equ i pmen t :

DC vo l t me t e r : Checked t o w i t h i n 1% a t 15 V , 5 V and
20 V , f or examp l e ; Tr i p l e t t Mode l 630 - PL .

Sec t i on 4 - 71 - 13

D i f f e r en t i a l Compa r a t or (op t i ona l ) : Common mode
s i gna l r ange ±10 V , compa r a t or accur acy 0 . 1% . Tek t ron i x
7A13 p l ug - i n un i t .

Adap t e r : BNC f ema l e t o subm i n i a t ur e (SEALECTRO )
f ema l e . Tek t ron i x Pa r t No . 175 - 1162 - 00 , SEALECTRO
Pa r t No . 51 - 077 - 6801 .

Adap t e r : SEALECTRO ma l e t o ma l e . Tek t ron i x Pa r t No .
103 - 0098 - 00 , SEALECTRO Pa r t No . 51 - 072 - 0000 .

Shor t i ng S t r ap or Jumpe r : Jumpe r l ead approx i ma t e l y
4 i nches l ong w i t h m i n i a t ur e a l l i ga t or c l i ps .

00 .
P l ug - i n Ex t ende r s ( t hr ee ) : Tek t ron i x Pa r t No . 067 - 0616 -

SHORT FORM PROCEDURE AND
RECORD

The f o l l ow i ng abr i dged procedur e prov i des a ca l i br a -
t i on r ecord and an i ndex t o he l p l oca t e ad j us t men t s t eps .

71_13 Se r i a l No .

Ca l i br a t i on Da t e

Ca l i br a t or

T I ME BASE SECT I ON

1 . Ad j us t Sweep Leng t h , T i m i ng ,
O f f se t , and Tr i gge r i ng Page 4 - 3

FUNCT I ON I F

2 . Ad j us t L I N Mode Base l i ne O f f se t Page 4 - 6

3 . Ad j us t Ga i n Compensa t i on and
Ca l i br a t e t he Re f e r ence Leve l Page 4 - 6

1ST LO PHASE LOCK

4 . Er ror Amp l i f i e r O f f se t Ad j us t men t Page 4 - 8



Pr e l i m i na r y Procedur e

I ns t rumen t ca l i br a t i on shou l d be pe r f ormed a t a
t empe r a t ur e equa l t o t he amb i en t ope r a t i ng
t empe r a t ur e t ha t i s norma l l y w i t h i n +20° C t o +30° C
a f t e r a wa rmup pe r i od (w i t h powe r on ) o f a t l eas t 30
m i nu t es t o a l l ow t he i ns t rumen t t o s t ab i l i ze .

2 . Remove t he 71 - 13 f rom t he ma i n f r ame and
r econnec t i t t o t he ma i n f r ame i n t e r f ace t hrough t he
f l ex i b l e p l ug - i n ex t ende r s . (Connec t t he 71 - 13 i n t o t he t wo
ve r t i ca l and l e f t hor i zon t a l compa r t men t s o f f our ho l e
ma i n f r ames . )

NOTE

1 . Check t he f ron t pane l con t ro l s and se l ec t or s f or
smoo t h ope r a t i on and prope r i ndex i ng .

NOTE

The gu i de p i n on t he ex t ende r cab l e p l ug t o t he RF
sec t i on o f t he 71. 13 mus t be r emoved be f or e i t w i l l
p l ug i n t o t he i n t e r f ace connec t or. The gu i de p i n i s
r emoved by pu l l i ng i t ou t w i t h a pa i r o f p l i e r s .

3 . Turn t he powe r ON and a l l ow t he i ns t rumen t c i r cu i t s
t o s t ab i l i ze be f or e mak i ng any ad j us t men t s ( approx i ma t e -
l y 20 m i nu t es ) .

Ca l i br a t i on Procedur e - 71. 13

FREQ SPAN AND 1ST LO CAL I BRAT I ON

5 . Ad j us t t he F r equency Span o f t he
1s t LO and 16 - 19 MHz Osc i l l a t or Page 4 - 8

6 . Ca l i br a t e t he Cen t e r F r equency and
F r equency Readou t Page 4 - 10

PHASE LOCK CAL I BRAT I ON AD -
JUSTMENTS

7 . Ad j us t t he Memor y Ga i n Page 4 - 11

8 . Ad j us t t he Er ror Amp l i f i e r Ga i n Page 4 - 11

RESOLUT I ON

9 . Ad j us t t he Bandpass o f t he 105 MHz
I F Amp l i f i e r and 300 kHz F i l t e r Page 4 - 12

10 . Ad j us t t he Reso l u t i on Ga i n Leve l i ng
Compensa t i on Page 4 - 14

11 . Ad j us t t he Pos t Reso l u t i on Amp l i f i e r
Ga i n Page 4 - 16

12 . M i n i m i ze I n t e rmodu l a t i on Produc t s Page 4 - 16

50 MHz CAL I BRATOR

13 . Ad j us t t he Ca l i br a t or Ou t pu t Leve l Page 4 - 16
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T IME BASE SECT ION

1 . Ad j us t Sweep Leng th , O f f se t , and Tr i gger i ng

Se t the f ron t pane l con t ro l s and se l ec tors as fo l l ows :

71-13

T IME / D IV

 

. 5 ms
Tr i gger i ng SOURCE

 

FREE RUN
Tr i gger i ng MODE

 

NORM
FREQ SPAN / D IV

 

MAX
RESOLUT ION

 

Coup l ed to the FREQ
SPAN

D i sp l ay Mode

 

2 dB / D IV

Tes t Osc i l l oscope

T i me / D i v

 

. 1 ms
Vo l t s / d i v
(Ca l i bra t ed)

 

5 V
Inpu t Coup l i ng

 

do

b .

 

Connec t the t es t osc i l l oscope probe to p i n 3 o f the
TRACK GEN connec tor (F i g . 4-1A) .

c . Ad j us t the Swp Ga i n w i th R1250 (F i g . 4-2) on the
sweep board , fora 20 vo l t (±10 V) sweep ramp (F i g . 4-1 B) .
Ad j us t R1255 (F i g . 4-2) to cen t er the ramp abou t 0 vo l t s .

NOTE

Th i s sweep ramp shou l d be an accura t e 20 vo l t
(±10 V) ramp . I f a d i f f eren t i a l compara tor p l ug- i n
un i t (e . g . , 7A13) i s ava i l ab l e , use the compara tor to
measure the amp l i tude and o f f se t o f the sweep
ramp .

The o f f se t l eve l shou l d be ad j us t ed to 0 vo l t w i th
R1255 (Swp O f f se t ) .

d .

 

Ad j us t the sweep l eng th o f the 71-13 to 10 d i v i s i ons ,
w i th the f ron t pane l SWP CAL , then cen t er the t race w i th i n
the gra t i cu l e area . App l y the CAL OUT s i gna l to the RF
INpu t and sw i t ch the d i sp l ay mode to 10 dB / D IV .

e . Change the FREG SPAN / D IV to 10 MHz and tune
the cen t er f requency to one o f the ca l i bra tor markers .

Ca l i bra t i on Procedure -71-13

f . Decrease the FREQ SPAN / D IV to . 1 MHz , keep i ng
the marker cen t ered w i th the CENTER FREQUENCY
con t ro l .

g . Increase the FREQ SPAN / D IV to 100 MHz and
ad j us t the Swp O f f se t w i th R1255 to br i ng the s i gna l to the
cen t er o f the screen . Th i s w i l l e l i m i na t e s i gna l sh i f t as the
d i spers i on i s changed .

h . Repea t s t eps f and g un t i l the s i gna l rema i ns on
screen as the f requency span i s decreased f rom
100 MHz / D i v to approx i ma t e l y 200 kHz .

NOTE

The hys t eres i s i n the tune con t ro l sys t em may sh i f t
the cen t er f requency s l i gh t l y when the f requency
span i s sw i t ched back through i t s pos i t i ons .

TRACK GEN

(A)

 

Loca t i on o f p i n 3 on the TRACK GEN connec tor .

NEENE
SaMEN

NNa
MEN " EE " K

IMEEMENE
(B) Ad j us t R1250 for an accura t e 20-vo l t ramp .

F i g . 4-1 . Ca l i bra t i ng the sweep ramp .



Ca l i bra t i on Procedure -7 t_13

i . Sw i t ch the d i sp l ay mode to 2 dB / D IV . Turn the
BASEL INE CL IPPER fu l l y ccw . Pu l l t rans i s tor Q1210
(F i g 4-3) and use a screwdr i ver w i th a sma l l b l ade to shor t
be tween the base and co l l ec tor t erm i na l s . Th i s pu l l s the
co l l ec tor t erm i na l to ground po t en t i a l and d i sab l es the
sweep so a re f erence near cen t er screen i s prov i ded .

j . Pos i t i on the cr t beam a t the cen t er l i ne o f the
gra t i cu l e w i th In t egra tor O f f se t Ad j us t R1215 (F i g . 4-2) .
Rep l ace t rans i s tor 01210 .

k . Remove the f l ex i b l e ext ender p l ug f rom the r i gh t
ver t i ca l compar tmen t o f the 71-13 ma i n f rame osc i l l oscope
and i ns t a l l a ver t i ca l amp l i f i er un i t (e . g . , 7A16 , 7A18) .

I . Sw i t ch the ma i n f rame t r i gger Source to Ver t Mode
and app l y the 40 mV Ca l i bra tor s i gna l to the amp l i f i er
i npu t . Se t the Vo l t s / D i v to . 1 V .

m . Sw i t ch the 71-13 TR IGGER ING SOURCE to INT
and ad j us t the LEVEL con t ro l for a t r i ggered d i sp l ay .

4-4

F i g . 4-2 . Loca t i on o f ad j us tmen t s on the Sweep board .

Use . ; screwdr i ver

shor t be tween the
base and co l l ec tor
t erm i na l s

F i g . 4-3 . Base to co l l ec tor t erm i na l s for 01210.

n .

 

Check tha t the d i sp l ay t r i ggers on e i ther the+ or -
s l ope . I f the i ndex mark on the LEVEL con t ro l i s o f f cen t er ,
l oosen the se t screws and repos i t i on the con t ro l .



o . Change the TR IGGER ING MODE to SGL SWP and

r~

 

the T IME / D IV to . 5 s .

p . Check tha t the sweep runs each t i me the sweep
bu t ton i s pushed and tha t the bu t ton l i gh t s wh i l e the sweep
i s runn i ng .

NOTE

The rema i n i ng t r i gger i ng modes o f opera t i on can be
checked i f des i red by re f er r i ng to the Per formance
Check sec t i on o f the manua l .

q . Re turn the TR IGGER ING MODE to NORM , the
T IME / D IV to 1 ms and remove the s i gna l f rom the
Ca l i bra tor to the ver t i ca l amp l i f i er p l ug- i n un i t . App l y 1 ms
markers f rom a t i me mark genera tor (e . g . , 2901) through a
50 0 f eed through t erm i na t i on , to the Inpu t o f the ver t i ca l
amp l i f i er un i t . Se t the Vo l t s l D i v to . 5 V.

r . Ad j us t the 71-13 TR IGGER ING LEVEL con t ro l for a
t r i ggered d i sp l ay .

Ca l i bra t i on Procedure -71-13

s . Ad j us t the T i me / D i v Ca l R1190 (F i g . 4-2) for 1
marker / d i v i s i on .

t . Check the t i m i ng accuracy for each T IME / D IV
se l ec t i on . T i m i ng accuracy mus t be w i th i n 5% .

u . Change the T IME / D IV to 50 / i s and app l y 50 ps
markers f rom the t i me mark genera tor .

v . Ad j us t

 

M i l l er

 

O f f se t

 

R1200

 

(F i g . 4-2)

 

for

 

1
marker / d i v i s i on .

w . Repea t 1 ms / D IV and 50 ps / D IV ad j us tmen t s to
compensa t e for i n t erac t i on .

x . D i sconnec t the s i gna l f rom the t i me mark genera tor ,
remove the ver t i ca l p l ug- i n un i t and reconnec t the ex-
t ender f rom the 71-13 i n t er f ace to the r i gh t ver t i ca l
i n t er f ace connec tor .



Ca l i bra t i onProcedure -71-13
a .

 

Pos i t i on the t race to the l ower area o f the gra t i cu l e
Pre l i m i nary

 

w i th the VERT ICAL POS i t i on con t ro l .

Pu l l the harmon i ca (mu l t i p i n) connec tor P560 , on the
Func t i on I F c i rcu i t board (F i g . 4-4) .
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FUNCT ION I F AL IGNMENT

 

2. Ad j us t the L i n Mode Base l i ne O f f se t

b . Ad j us t the L i n Base l i ne O f f se t R803 (F i g . 4-4)
c l ockw i se , f rom a fu l l y ccw pos i t i on to a po i n t where the
t race s tops mov i ng down . (Do no t ad j us t pas t th i s po i n t ) .

Se t the fo l l ow i ng con t ro l s to the pos i t i ons i nd i ca t ed .
c . Sw i t ch be tween L IN and LOG d i sp l ay modes ,

check i ng the base l i ne sh i f t . Repea t the O f f se t ad j us tmen t
71-13

 

i f the base l i ne sh i f t s .

RF At t enua tor

 

0 dB
Ga i n Se l ec tor

 

Fu l l y ccw

 

3 . Ad j us t the Ga i n Compensa t i on and Ca l i bra t e the
REF VAR

 

CAL

 

Re f erence Leve l
D i sp l ay Mode

 

L IN
T IME / D IV

 

20 ms

 

a . Sw i t ch the d i sp l ay mode to 2 dB / D IV and pos i t i on
Tr i gger i ng

 

the base l i ne o f the d i sp l ay on the bo t tom gra t i cu l e l i ne i f
MODE

 

NORM

 

necessary .
SOURCE

 

FREE RUN
FREQ SPAN / D IV

 

50 MHz

 

b . App l y a 10 MHz s i gna l a t -10 dBm , f rom a
RESOLUT ION

 

3 MHz

 

ca l i bra t ed s i gna l source , through appropr i a t e adap t ers
(BNC f ema l e to SEALECTRO f ema l e , SEALECTRO ma l e
to ma l e adap t er , and SEALECTRO f ema l e to harmon i ca

Osc i l l oscope

 

connec tor ) to P560 . (F i g . 4-4) . Par t numbers for these

Ver t i ca l Mode

 

R i gh t

 

adap t ers are prov i ded under Equ i pmen t Requ i red L i s t . I f

Hor i zon t a l Mode

 

A ( i f app l i cab l e )

 

an accura t e 10 dB , 50 Q s t ep a t t enua tor i s ava i l ab l e ,
connec t i t i n ser i es w i th the s i gna l source .

F i g . 4-4 . Ca l i bra t i on ad j us tmen t s and t es t po i n t s on the Func t i on I F board .



c . Ad j us t the 2 dBm / D i v Re f Leve l R801 (F i g . 4-4) so
the t race i s a t the 5 th gra t i cu l e l i ne down f rom the top .

d . Increase the s i gna l i npu t l eve l 10 dB . Ad j us t the
f ron t pane l LOG CAL for a 5 d i v i s i on i ncrease i n s i gna l
amp l i tude , ( t race i s a t the top gra t i cu l e l i ne ) .

e . Re turn the s i gna l l eve l to -10 dBm . Repea t s t eps c
and d to nu l l the i n t erac t i on be tween the ad j us tmen t s .

NOTE

Because o f some ma i n f rame dr i f t , i t i s adv i sab l e to
per i od i ca l l y remove the s i gna l and check tha t the
d i sp l ay base l i ne re turns to the bo t tom gra t i cu l e l i ne .

f . Sw i t ch the d i sp l ay mode to L IN and the s i gna l i npu t
l eve l to 0 dBm .

g .

 

Ad j us t L i n Re f Leve l R733 (F i g . 4-4) so the t race i s a t
the top gra t i cu l e l i ne .

' ~

 

h . Sw i t ch the d i sp l ay mode to 10 dB / D IV . Decrease
the s i gna l i npu t l eve l to -70 dBm .

i . Ad j us t the 10 dB / D IV Re f Leve l R802 , (F i g . 4-4) so
the t race i s 7 d i v i s i ons down f rom the top gra t i cu l e l i ne .

j . Increase the s i gna l i npu t l eve l so i t i s -10 dBm .
Ad j us t the t race so i t i s 1 d i v i s i on f rom the top gra t i cu l e l i ne
w i th 10 dB / D IV R703 (F i g . 4-4) .

Ca l i bra t i on Procedure -71. 13

k . Increase the s i gna l l eve l to 0 dBm , then ad j us t the
10 dB Re f L i near i t y R542 (F i g . 4-4) so the t race i s a t the
gra t i cu l e l i ne .

I . Decrease s i gna l l eve l i n 10 dB s t eps , check i ng the
d i sp l ay ca l i bra t i on for the 10 dB / D IV mode . Trace shou l d
sh i f t down 1 f0 . 1 d i v i s i on per each 10 dB s t ep , to a
max i mum o f 1 . 5 dB over the 70 dB dynam i c range . Repea t
s t eps h through k un t i l th i s accuracy i s ob t a i ned .

m . Se t the s i gna l i npu t l eve l to-20 dB m and sw i t ch the
d i sp l ay mode to2 dB / D IV . I f necessary , ad j us t the t race to
the bo t tom gra t i cu l e l i ne w i th the VERT ICAL POS IT ION
con t ro l .

n . Increase the Ga i n se l ec tor se t t i ng 50 dB so the
REFERENCE LEVEL readou t i s -80 dBm .

o . Ad j us t the 40 dB Ga i n R603 (F i g . 4-4) so the t race i s
a t the re f erence l eve l or top o f the gra t i cu l e .

p . Decrease the s i gna l l eve l to -40 dBm . I f necessary ,
pos i t i on the t race on the bo t tom gra t i cu l e l i ne w i th the
VERT ICAL POS IT ION con t ro l .

q . Increase the Ga i n se l ec tor se t t i ng 20 db for a
REFERENCE LEVEL readou t o f -100 dBm .

r .

 

Ad j us t the 60 dB Ga i n R663 , (F i g . 4-4) so the t race i s
a t the re f erence l eve l .

s . Remove the s i gna l f rom the i npu t to the Func t i on I F
amp l i f i er and rep l ace the connec tor P560 .
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Ca l i bra t i on Procedure -71. 13

F i g . 4-5 . Ground i ng s t rap connec t ed to p i n 2 o f U2200 .

1s t LO PHASE LOCK LOOP

4 . Er ror Amp l i f i er O f f se t Ad j us tmen t

a . Sw i t ch the 71_13 i n to phase l ocked mode by se t t i ng
the FREQ SPAN / D IV to 50 kHz and sw i t ch the AUTO
PHASE LOCKED sw i t ch on . Ground p i n 2 o f U2200 on the
tune con t ro l c i rcu i t board , w i th a j umper s t rap (F i g . 4-5) .
Remove P69 (F i g . 4-6) f rom the hybr i d assemb l y A50 .

b . Se t the t es t osc i l l oscope T i me / D i v to 10 ms and the
ver t i ca l amp l i f i er de f l ec t i on sens i t i v i t y to 1 V / d i v . Connec t
the t es t osc i l l oscope probe to J69 and observe the bea t
s i gna l f rom the er ror amp l i f i er .

c .

 

Ad j us t R51 , (F i g . 4-6) so the do re f erence l eve l o f the
er ror s i gna l i s 0 vo l t .

d . Check for a bea t no t e amp l i tude tha t equa l s or
exceeds 4 vo l t s peak - to-peak through the f requency
range o f the 71-13 .

e . Reconnec t P69 and remove the ground i ng s t rap to
p i n 2 o f U2200 .

FREQUENCY SPAN AND 1s t LO
CAL IBRAT ION

5 . Ad j us t the Frequency Span o f the 1s t LO and 16-
19 MHz Osc i l l a tors

NOTE

I f the ga i n and o f f se t ad j us tmen t s run ou t o f range
dur i ng th i s procedure , check the accuracy o f the
20 vo l t ramp as se t i n s t ep 1 .

F i g . 4-6 . Loca t i on o f P69 and R51 on Hybr i d Assemb l y A50 .

a . Se t the f ron t pane l se l ec tors as fo l l ows :

FREQ SPAN / D IV

 

100 MHz
RESOLUT ION (Uncoup l ed) 3 MHz
T IME / D IV

 

10 ms
CENTER FREQUENCY

 

500 MHz
D i sp l ay Mode

 

10 dB / D IV
REFERENCE LEVEL

 

M i n i mum sens i t i v i t y , then
i ncrease for fu l l screen

d i sp l ay .
V IDEO F ILTER

 

30 kHz
SWP CAL

 

10 d i v i s i on t race

b . App l y the marker and Tr i gger ou tpu t o f the t i me
mark genera tor through the Harmon i c Modu l a tor (067-
0640-00) to the RF INpu t o f the 71-13 . Sw i t ch on the 10 ns
markers . Th i s prov i des 100 MHz markers . I f th i s equ i p-
men t i s no t ava i l ab l e the 50 MHz Ca l i bra tor s i gna l can be
used .

c . Ad j us t the Y IG osc i l l a tor dr i ver ga i n w i th R2510
(F i g . 4-7) to ca l i bra t e the 100 MHz / d i v f requency span a t 1
marker / d i v i s i on (see F i g . 4-8) .

NOTE

Ad j us t i ng the dr i ver ga i n a l so ad j us ts the d i sp l ay
o f f se t . The ga i n shou l d be ad j us t ed for the cor rec t
marker i n t erva l and the o f f se t shou l d be ad j us t ed
l as t . I t may be he l p fu l to ho l d one marker a t screen
cen t er wh i l e ad j us t i ng the ga i n so the markers f a l l on
gra t i cu l e l i nes each s i de o f cen t er .

d . Sw i t ch the FREQ SPAN / D IV to MAX and i ncrease
the RF At t enua tor se t t i ng to 60 dB to a t t enua t e the t i me
markers . Ad j us t the o f f se t to the Y IG osc i l l a tor ma i n co i l
w i th R2505 (F i g . 4-7) so the 0 Hz marker i s a t the l e f t edge
or s t ar t o f the d i sp l ay .



e . Decrease the RF At t enua tor se t t i ng to 0 dB , FREQ
SPAN / D IV to 1 MHz , and the RESOLUT ION bandw i d th to
30 kHz . App l y 10 ns markers and 1 us t r i gger s i gna l s f rom
the t i me mark genera tor .

f . Ad j us t the FM co i l dr i ver ga i n w i th R2530 , (F i g . 4-7)
to ca l i bra t e the 1 MHz / d i v f requency span .

~Emm
= ' IMENEEMEM

SENNE

-3od

F i g . 4-8 . 100 MHz markers on a 100 MHz / D IV f requency span .

F i g . 4-7 . Loca t i on o f the Y IG Dr i ver and Vo l t age Memory ad j us tmen t s .

Ca l i bra t i on Procedure -7L13

g . Decrease

 

the

 

FREQ

 

SPAN / D IV to 50 kHz ,
RESOLUT ION bandw i d th to 3 kHz , and the T IME / D IV to
20 ms . App l y 10 , us t r i gger s i gna l s and 10 ns markers to
the Inpu t .

h . Ad j us t the 16-19 MHz sweep ga i n w i th R1960 ,
(F i g . 4-9) for 1 marker / 2 d i v i sons .

F i g . 4-9. Loca t i on o f R1069 , Sweep Dr i ver ad j us tmen t for the 16-
19 MHz osc i l l a tor .
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Ca l i br a t i on Procedur e - 71 - 13

i . Re t urn t he FREQ SPAN / D I V t o MAX , RESOLUT I ON
t o 3 MHz , and t he T I ME / D I V t o 10 ms .

j . Check t he f r equency span accur acy as pe r t he
procedur e i n t he Pe r f ormance Check Sec t i on .

6 . Ca l i br a t e t he Cen t e r F r equency and F r equency
Readou t

Coup l e t he FREQ SPAN / D I V and RESOLUT I ON se l ec -
t or s t oge t he r and sw i t ch t he FREQ SPAN / D I V t o 100 MHz .
Tune t he CENTER FREQUENCY f or an LED r eadou t o f
0888 .

b . Ad j us t t he DVM r e f e r ence cur r en t w i t h R2065
( F i g . 4 - 10) so t he ma i n f r ame r eadou t ma t ches t he 71 - 13
r eadou t . (Th i s ad j us t men t i s no t necessa r y i f t he 71 - 13 i s
ope r a t ed i n a non - r eadou t ma i n f r ame . )

c . App l y 10 ns ma r ke r s f rom t he t i me ma r k gene r a t or .
Coup l e t he FREQ SPAN / D I V t o t he RESOLUT I ON se l ec -
t or and sw i t ch t he FREQ SPAN / D I V t o 100 MHz . Tune t he
CENTER FREQUENCY t o cen t e r t he 900 MHz ma r ke r on
sc r een as t he FREQ SPAN / D I V i s dec r eased t o 1 MHz .
(The 900 MHz ma r ke r i s t he 9 t h ma r ke r t o t he r i gh t o f t he

0 Hz ma r ke r . )

d . Ad j us t t he DVM o f f se t w i t h R2135 ( F i g . 4 - 10) so t he
LED r eadou t i s 900 MHz .

e . Re t urn t he FREQ SPAN / D I V t o 100 MHz and t une
t he CENTER FREQUENCY t o t he 100 MHz ma r ke r .
Reduce t he FREQ SPAN / D I V t o 1 MHz , so t he 100 MHz
s i gna l can be accur a t e l y t uned t o cen t e r sc r een .

f . Ad j us t t he DVM ga i n w i t h R2110 , ( F i g . 4 - 10) so t he
LED r eadou t i s 0100 .

g . Repea t t he o f f se t and ga i n ad j us t men t s r espec t i ve -
l y , t o compensa t e f or any i n t e r ac t i on .

F i g . 4 - 10 . F r equency Readou t c i r cu i t ad j us t men t s .

h . Check t he r eadou t t r ack i ng accur acy f rom 0100 t o
1800 MHz i n 100 MHz i nc r emen t s , approach each check
po i n t f rom t he l ow s i de . Accur acy mus t equa l
±(5 MHz + 10% o f t he F r eq Span / D i v ) .

i . Sw i t ch t he FREQ SPAN / D I V t o MAX .

j . Check t ha t t he cen t e r f r equency ma r ke r pos i t i on
cor r esponds t o t he CENTER FREQUENCY t hrough t he
t un i ng r ange .



PHASELOCKCAL IBRAT IONADJUSTMENTS
7 . Ad j us t the Memory Ga i n

a . Coup l e the FREQ SPAN / D IV and RESOLUT ION
se l ec tors toge ther , then sw i t ch the FREQ SPAN / D IV and
RESOLUT ION to 10 MHz / 300 kHz . Turn the er ror
amp l i f i er l oop ga i n R1755 (F i g . 4-11 B) fu l l y cw . Connec t a
shor t i ng s t rap across S2608 (F i g . 4-11 A) . App l y the CAL
OUT s i gna l to RF INpu t and tune the CENTER FRE-
QUENCY to one o f the ca l i bra tor markers .

b . Sw i t ch the f ron t pane l AUTO PHASE LOCKED
sw i t ch o f f , decrease the FREQ SPAN / D IV and
RESOLUT ION to 50 kHz / 30 kHz , keep i ng the s i gna l
w i th i n the d i sp l ay area w i th the CENTER FREQUENCY
tun i ng .

c . Tune the CENTER FREQUENCY so the s i gna l i s
approx i ma t e l y two d i v i s i ons to the r i gh t o f cen t er .

d . Sw i t ch the AUTO PHASE LOCKED sw i t ch on and
o f f wh i l e ad j us t i ng R2605 (F i g . 4-12) so the s i gna l l ocks
near the same pos i t i on i t was a t w i th phase l ock o f f . I f i t
appears tha t R2605 does no t have enough range , proceed
w i th s t ep e .

e . Sw i t ch the phase l ock o f f and tune the s i gna l two
d i v i s i ons to the l e f t o f cen t er .

f .

 

Sw i t ch the phase l ock on and o f f and check tha t the
s i gna l l ocks rema i n near the same po i n t .

g . Remove the shor t i ng s t rap across S2608 . Sw i t ch the
AUTO PHASE LOCKED sw i t ch on and cen t er the s i gna l
on screen .

8 . Ad j us t the Er ror Amp l i f i er Ga i n

a . W i th the s i gna l cen t ered , decrease the FREQ
SPAN / D IV and RESOLUT ION to 200 Hz / 30 Hz . Sw i t ch
the d i sp l ay mode to 10 dB / D IV and decrease the sweep
ra t e so the d i sp l ay rema i ns ca l i bra t ed . Sw i t ch the ma i n-
f rame to S tore mode so the fu l l span can be observed .

b .

 

Ad j us t 81755 (F i g . 4-11 B) to ob t a i n the bes t s i gna l
to no i se ra t i o and s t i l l ma i n t a i n phase l ock . I f phase l ock i s
l os t , turn 81755 cw and repea t the above procedure .

' -

 

c . Sw i t ch FREQ SPANQD IV to 5 kHz , RESOLUT ION
to 3 kHz . Check tha t the no i se l eve l , 25 kHz f rom cen t er , i s
down a t l eas t 70 dB f rom the s i gna l re f erence l eve l .

ShoW~oy sua t . ~cro~~ t i 2(~~£ :

F i g . 4-12 . Loca t i on o f Memory Ad j us t 82605 .

Ca l i bra t i on Procedure -7L13

81755

(B)

 

Phase l ock er ror amp l i f i er ga i n and ad j us tmen t .

F i g . 4-11 . Loca t i on o f the Phase Lock ca l i bra t i on ad j us tmen t s .
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Ca l i bra t i onProcedure -71-13
RESOLUT ION

9 . Ad j us t the Bandpass o f the 105 MHz I F Amp l i f i er
and 300 kHz F i l t er

a . Se t the fo l l ow i ng f ron t pane l se l ec tors to the
pos i t i ons i nd i ca t ed .

FREQUENCY

 

400 MHz
FREQ SPAN / D IV

 

1 MHz
RESOLUT ION

 

30 kHz (Uncoup l ed f rom
the FREQ SPAN / D IV
se l ec tor )

D i sp l ay Mode

 

2 dB / D IV
Phase Lock

 

On
T IME / D IV

 

10 ms
V IDEO F ILTER

 

OFF

b . App l y e i ther a 400 MHz s i gna l f rom a s i gna l
genera tor , or the 50 MHz CAL OUT s i gna l f rom the 71_13
ca l i bra tor to the RF INpu t . Ad j us t the genera tor ou tpu t or
the ga i n f rom the 71-13 , un t i l the 400 MHz s i gna l i s
d i sp l ayed on screen . Cen t er the s i gna l on screen w i th the
tun i ng con t ro l .

c . Change the RESOLUT ION to 3 MHz and es t ab l i sh a
s i gna l amp l i tude o f approx i ma t e l y 7 d i v i s i ons w i th the
s i gna l genera tor ou tpu t con t ro l or the 71-13 REF VAR i ab l e
con t ro l .

d . Ad j us t the response o f the 105 MHz I F amp l i f i er , and
the w i de f i l t er bandpass , w i th C82 , the 3 MHz he l i ca l
resona tor . (F i g . 4-13) and C456 , i n the f i l t er c i rcu i t . (F i g .
4-14) so the response i s s i m i l ar to tha t i l l us t ra t ed i n F i g .
4-16 .

NOTE

Keep the s i gna l cen t ered as the tun i ng ad j us tmen t s
are made . Sw i t ch back to 30 kHz or 3 kHz
RESOLUT ION per i od i ca l l y , to ensure tha t the s i gna l
i s tuned to the gra t i cu l e cen t er . Th i s l oca t es the
cen t er o f the 10 MHz I F . There i s no recommended
sequence o f ad j us tmen t s , however , the fo l l ow i ng i s
app l i cab l e for mos t i ns t rumen t s :

1) Ad j us t C82 so the response moves s l i gh t l y to the
l e f t o f cen t er or the l ow f requency s i de o f the d i sp l ay .

2) Ad j us t the i npu t and cen t er resona tors to shape
the d i sp l ay and the ou tpu t resona tor to keep the
response cen t ered .

3) Ad j us t C456 (F i g . 4-14) for max i mum bandw i d th
and amp l i tude .

He l i ca l resona tor : Ad j us t 1s t two
on l e f t for bandpass shape and the
r i gh t ad j us tmen t for cen t er f req .

(B)

 

Cen t er sec t i on ext ended so 105 MHz , 3 MHz bandw i d th
he l i ca l resona tors can be ad j us t ed .

F i g . 4-13 . 105 MHz I F and 3 MHz bandw i d th ad j us tmen t s .

F i g . 4-14 . W i de -Band F i l t er ad j us t C456 .



Bandpass , a t the -6 dB down po i n t , shou l d equa l
3 MHz ±10% ; however , the bandw i d th spec i f i ca t i on i s
w i th i n 20% o f the reso l u t i on bandw i d th se l ec t ed . The
response f l a tness can vary as much as 2 dB . F i g . 4-15
i l l us t ra t es th i s var i a t i on w i th dashed l i nes . The shape
shou l d resemb l e tha t o f the i l l us t ra t i on .

NEEMOOM
00011 -M =
EME111 ONE
ENE IMEMM

t ,
F l a tness can

vary as much
as 2 dB

F i g . 4-15 . Typ i ca l response charac t er i s t i cs for the 105 MHz I F
through the W i de F i l t er .

e . Se t the FREQ SPAN / D IV to . 1 MHz and the
RESOLUT ION to 30 kHz . Care fu l l y cen t er the s i gna l w i th
the tun i ng con t ro l s .

NOTE

I t i s i mpor t an t to ca l i bra t e i n the phase l ock mode .

Remove the sh i e l d cover over the pos t - reso l u t i on
amp l i f i er . Remove P304 ( j umper for re l ay K357 , see F i g .
4-16A) . Remove P301 and P303 , o f cab l es W307 and W356 .
Connec t P301 o f cab l e W307 to J303 . Ensure tha t the
s i gna l l ead , o f P303 , i s connec t ed to p i n 1 o f J303 .

f . Change the RESOLUT ION to 3 MHz . Ad j us t the
nar row f i l t er c i rcu i t s w i th C472 and C475 (F i g . 4-16A) , for
a f l a t - topped response tha t i s s i m i l ar to tha t i l l us t ra t ed i n
F i g . 4-16B . Keep the response cen t ered as these ad-
j us tmen t s are made . Do no t change the f ron t pane l tun i ng
con t ro l se t t i ng or the f requency o f the s i gna l genera tor .
Bandpass a t the 6 dB down po i n t , shou l d range be tween
500 kHz to 600 kHz .

Ca l i bra t i on Procedure -7L13

MEMCAM i sa l
MENNEREE
MMMMOMEMMur

5 0 kHz to 600 kHz

MONEENEW
IRENE NONE

(B)

 

Typ i ca l f l a t top response when nar row f i l t er i s ad j us t ed
cor rec t l y .

ab l e W356 on P303

(Remove and p l ug
J307 on , ; .- , ( ) " '

Jumper P304 r
for re l ay K357e

( remove )

F i g . 4-16 . Connec t i ons , ad j us tmen t s , and t yp i ca l response when
ad j us t i ng the Nar row Pos t -Amp l i f i er F i l t er .

g . Reconnec t , the p l ugs for cab l es W307 and W356 , to
the i r respec t i ve p i ns and rep l ace the j umper p l ug for re l ay
K357 .

h . Sw i t ch

 

the RESOLUT ION to 30 kHz ,

 

FREQ
SPAN / D IV to 100 kHz . Ensure tha t the s i gna l i s s t i l l
cen t ered on screen . I f necessary , tune the s i gna l to cen t er
then sw i t ch the RESOLUT ION to 300 kHz .



Ca l i bra t i on Procedure -7L13

i . Ad j us t the 300 kHz f i l t er , w i th C322 through C348
(F i g . 4-17A) , for a response tha t i s s i m i l ar to tha t shown i n
F i g . 4-1713 .

NOTE

I f the response i s s i m i l ar to the i l l us t ra t i on o f F i g .
4-17 , t ry tweak i ng each capac i tor a s l i gh t amoun t .
I f the response i s no t cen t ered or i s assyme t r i ca l ,
ad j us t the capac i tors to cen t er and peak the
amp l i tude o f the response , then ad j us t each f i l t er -
un t i l the response i s symme t r i ca l and300 kHz±10%
w i de . (The i npu t and ou tpu t resona tors usua l l y
a f f ec t the cen t er i ng and bandw i d th o f the d i sp l ay
and the cen t er resona tors the d i sp l ay s l ope . )

F i g . 4-17 . 300 kHz F i l t er ad j us tmen t s and t yp i ca l response
charac t er i s t i cs .
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10 . Ad j us t the Reso l u t i on Ga i n Leve l i ng
Compensa t i on .

a . W i th the s i gna l phase l ocked , reduce the FREQ
SPAN / D IV to 10 kHz and sw i t ch the RESOLUT ION to
30 kHz . Cen t er the s i gna l on screen w i th the tun i ng
con t ro l and se t the s i gna l amp l i tude to approx i ma t e l y 7
d i v i s i ons w i th the REF VAR i ab l e con t ro l .

b . Prese t R367 and R377 for max i mum amp l i tude a t
3 kHz and 30 kHz reso l u t i on .

c . Sw i t ch the RESOLUT ION be tween 30 kHz a t
10 kHz / D i v span and 3 kHz a t 1 kHz / D i v span . Se l ec t the
RESOLUT ION se t t i ng w i th the l owes t s i gna l amp l i tude
and ad j us t the s i gna l l eve l to 7 d i v i s i ons w i th the REF
VAR i ab l e con t ro l .

d . Compensa t e the ga i n for each RESOLUT ION se t -
t i ng , w i th the amp l i tude ad j us tmen t s l i s t ed i n Tab l e 4-1
and i l l us t ra t ed i n F i g . 4-18 , so the s i gna l amp l i tude
rema i ns cons t an t through a l l reso l u t i on se t t i ngs .

NOTE

Decrease the sweep speed to max i m i ze the s i gna l
amp l i tude for the 300 Hz RESOLUT ION se t t i ng .

TABLE 4-1

e . Change the FREQ SPAN / D IV to 1 MHz ,
RESOLUT ION to 3 MHz , RF At t enua tor to 0 dB , and turn
the Ga i n se l ec tor fu l l y ccw . Pos i t i on the base l i ne o f the
d i sp l ay on the bo t tom gra t i cu l e l i ne , then ad j us t the REF
VAR i ab l e con t ro l for a s i gna l l eve l o f 7 d i v i s i ons . I f you run
ou t o f range on the REF VAR i ab l e con t ro l , tune to a l ower
f requency s i gna l .

f . Sw i t ch the RF At t enua tor to 10 dB and i ncrease the
Ga i n se t t i ng 10 dB (one pos i t i on cw f rom the re f erence
se t t i ng) .

g .

 

Ad j us t the 10 dB ga i n R267 (F i g . 4-18) so the s i gna l
amp l i tude equa l s the 7 d i v i s i on re f erence amp l i tude es-
t ab l i shed i n s t ep e .

h .

 

Increase the RF At t enua tor se t t i ng to 20 dB and the
Ga i n se t t i ng an add i t i ona l 10 dB . Sw i t ch i n the 300 Hz
V IDEO F ILTER .

i .

 

Ad j us t the 20 dB Ga i n R297 , (F i g . 4-18) so thes i gna l
amp l i tude i s aga i n 7 d i v i s i ons .

_- - -_-_s_-
t
tt
E

s

r

f

F
1

(A) 300 kHz f i l t er shaper ad j us tmen t s
C342 , C345 , C348 .

I
I

i .
i

~ .

9 ,

i

3
9

C322 , C326 , C328 ,

111, 11
-6 dB down+J IM

300 kHz + 30 kHz

I" I" M
i

(B) 300 kHz f i l t er response .

RESOLUT ION
FREQUENCY

SPAN / D IV ADJUST

3 MHz 1 MHz R307 (3 MHz Amp l )
. 3 MHz . 1 MHz R2705 (300 kHz Amp l )
30 kHz 10 kHz R367 (30 kHz Amp l )

3 kHz 1 kHz R377 (3 kHz Amp l )
300 Hz . 5 kHz R387 (300 Hz Amp l )

30 Hz 200 Hz 82730 (30 Hz Amp l )



Pr -11111 , m

 

-or : i hrW-11111 , i . l ; -

dB GA IN

82730
>J Hz

AMPL

(B)

 

Ga i n compensa t i on ad j us tmen t s on the Y IG dr i ver , 30 Hz f i l t er c i rcu i t boar

F i g . 4-18 . Reso l u t i on ga i n compensa t i ng ad j us tmen t s .

Ca l i bra t i on Procedure -7L13

4- 1 5



4- 1 6

Ca l i bra t i on Procedure -71. 13

j . Sw i t ch the RF At t enua tor to 30 dB and i ncrease the
Ga i n se t t i ng 10 dB . Check tha t the s i gna l amp l i tude
equa l s 7 d i v i s i ons f0 . 5 d i v i s i ons . S i nce there i s no
ad j us tmen t for 30 dB ga i n , i t may be necessary to
comprom i se be tween the 10 dB ga i n ad j us tmen t and the
20 dB ga i n ad j us tmen t .

k . App l y the CAL OUT s i gna l through a 10 d8 s t ep
a t t enua tor (such as Hew l e t t Packard Mode l 355D) to the
RF INpu t ; orapp l y a 50 MHz s i gna l f rom a s i gna l genera tor
w i th a ca l i bra t ed var i ab l e a t t enua tor , such as Hew l e t t
Packard Mode l 608D , to the 71-13 RF INpu t .

I . Tune the s i gna l to cen t er screen . Decrease the FREQ
SPAN / D IV and RESOLUT ION bandw i d th to 200 Hz / 30 Hz
wh i l e keep i ng the s i gna l cen t ered on screen w i th the
tun i ng con t ro l .

m . Sw i t ch the 300 Hz V IDEO F ILTER on and the
d i sp l ay mode to 2 dB / D IV . Increase the s i gna l i npu t
a t t enua t i on , w i th the s t ep a t t enua tor or the var i ab l e
a t t enua t i on , wh i l e i ncreas i ng the 71-13 ga i n un t i l the
REFERENCE LEVEL i s-100 dBm and the s i gna l a t t enua -
t i on i s 80 dB . The s i gna l l eve l i s now -110 dBm .

n . Ad j us t the s i gna l amp l i tude to some re f erence po i n t
on the gra t i cu l e , w i th the REF VAR i ab l e con t ro l . Increase
the s i gna l a t t enua t i on 10 dB and sw i t ch the 10 dB GA IN
bu t ton on .

o . Ad j us t the s i gna l amp l i tude to the re f erence es-
t ab l i shed i n s t ep n , w i th R2735 (F i g . 4-18) .

p . D i sconnec t and remove the t es t equ i pmen t cab l es.
Sw i t ch the 10 dB GA IN o f f and re turn the REFERENCE
LEVEL to -30 dBm . Sw i t ch ou t the V IDEO F ILTER .

11 . Ad j us t the Pos t Reso l u t i on Amp l i f i er Ga i n
Th i s ad j us tmen t se t s the ga i n o f the pos t reso l u t i on

amp l i f i er so an i npu t o f -17 dBm w i l l prov i de fu l l screen
de f l ec t i on .

a . Sw i t ch the FREQ SPAN / D IV to . 1 MHz (100 kHz )
and the RESOLUT ION to . 3 MHz (300 kHz ) . Se t the
T IME / D IV to 10 ms . Sw i t ch the REF VAR i ab l e to CAL .
Sw i t ch the d i sp l ay mode to 2 dB / D IV and pos i t i on the
t race a t the bo t tom gra t i cu l e l i ne .

b . App l y a 10 MHz s i gna l a t -17 dBm , f rom the s i gna l
genera tor , through a BNCto subm i n i a ture (SEALECTRO)
adap t er , to J2700 (F i g . 4-18b) .

c . Ad j us t the pos t reso l u t i on amp l i f i er ga i n w i th R425
(F i g . 4-18a ) for a d i sp l ay re f erence l eve l o f 8 d i v i s i ons .

d . Remove the cab l e f rom the s i gna l genera tor to
J2700 and rep l ace P2700 .

12 . M i n i m i ze In t ermodu l a t i on Produc t s

a . Se t the fo l l ow i ng f ron t pane l con t ro l s as i nd i ca t ed :

FREQ SPAN / D IV

 

. 5 MHz
RESOLUT ION

 

30 kHz
D i sp l ay Mode

 

10 dB / D IV
RF At t enua tor

 

0d13
Ga i n

 

Fu l l y ccw
REFERENCE LEVEL

 

-30 dBm

b . App l y two s i gna l s , separa t ed by 1 MHz , f rom two
50 Q s i gna l genera tors , through 10X a t t enua tors ( for
i so l a t i on) then through a BNC " T " connec tor to the RF
INpu t . (F i g . 4-19) .

c . Tune the 71-13 CENTER FREQUENCY m i dway
be tween the two s i gna l s and ad j us t the ou tpu t o f the
genera tors so the amp l i tude o f bo th s i gna l s i s a t l eas t fu l l
screen , or un t i l s i debands can be observed on the d i sp l ay .

d . Ad j us t IM Ad j C95 (F i g . 4-20) to m i n i m i ze the
amp l i tude o f the s i debands .

e . Remove the s i gna l genera tor hookup to the RF
INpu t .

50 MHz CAL IBRATOR

13 . Ad j us t

 

the

 

Ca l i bra tor

 

Ou tpu t

 

( -30 dBrn
t0 . 3 dB)

S i nce the ou tpu t o f the 71-13 Ca l i bra tor con t a i ns
harmon i cs , d i rec t power measuremen t i s no t poss i b l e .
The fo l l ow i ng are sugges t ed me thods and procedures :

Vec tor Vo l tme t er Me thod (Hew l e t t Packard Mode l 8405A
Vec tor Vo l tme t er )

1) Term i na t e the " A " probe , w i th a BNC 50 A
f eed through t erm i na t i on and connec t the probe through
the t erm i na t i on , to the CAL OUT connec tor on the 71-13 .



7000 Ser i es Osc i l l oscope
w i th 71-13 Spec t rum Ana l yzer

10X a t t enua tors
for i so l a t i on and

BNC " T " connec tor

2)

 

Sw i t ch the Vec tor Vo l tme t er f requency to 50 MHz .

 

4) The ca l i bra tor ou tpu t l eve l can be ad j us t ed by ,
remov i ng the l e f t ver t i ca l p l ug- i n un i t and the osc i l l oscope
l e f t s i de pane l to ga i n access to the 71-13 ca l i bra tor . Ad j us t

3)

 

Check tha t the RMS read i ng i s be tween 6 . 85 mV

 

R956 (F i g . 4-21) for an ou tpu t l eve l o f -30 dBm (7 . 07 mV
and 7 . 3 mV ( -30 dBm i s 7 . 07 mV RMS , i n to 50 i 2) .

 

RMS) .

C95

Ad j us t for m i n i mum
3rd order i n t er -

modu l a t i on produc t s

F i g . 4-19 . Equ i pmen t se tup to measure IM d i s tor t i on .

Ca l i bra t i on Procedure -71-13

F i g . 4-20 . Loca t i on o f C95 i n 3rd M i xer Assemb l y .

 

F i g. 4-21 . Loca t i on o f R956 , Ca l i bra tor Ou tpu t Leve l ad j us tmen t .
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NOTE

NOTE

Ca l i br a t i on Procedur e - 71. 13

Us i ng a Powe r Me t e r (w i t h i n 0 . 1 dB) and 50 MHz Low Pass
F i l t e r , w i t h 40 dB or mor e ro l l o f f a t 100 MHz t hrough
2. 0 GHz ; (Gene r a l M i c rowave Powe r Me t e r Mode l 454A , or
Hew l e t t Packa rd Mode l 432A Powe r Me t e r )

The i nse r t i on l oss o f t he f i l t e r and cab l es , mus t be
accoun t ed f or t o an accur acy o f 0 . 1 dB .

1) Connec t t he powe r me t e r t hrough t he f i l t e r t o t he
CAL OUT connec t or and measur e t he ou t pu t l eve l .

2) I f necessa r y , ad j us t t he 71 - 13 ca l i br a t or ou t pu t as
desc r i bed i n t he Vec t or Vo l t me t e r me t hod ( s t ep 4) .

Accur a t e - 30 dBm S i gna l Sour ce (S i gna l subs t i t u t i on
me t hod )

The powe r me t e r s t ha t we r e r ecommended f or t he
pr eced i ng me t hod , can be used t o ve r i f y t he s i gna l
sour ce ou t pu t l eve l .

1) Se t t he FREQ SPAN / D I V t o . 5 MHz and t he
RESOLUT I ON t o . 3 MHz . Sw i t ch t he RF a t t enua t or t o
10 dB and t he Ga i n se l ec t or f u l l y ccw . Push i n t he
2 dB / D I V , LOG d i sp l ay bu t t on .

2) App l y a ca l i br a t ed - 30 dBm 50 MHz s i gna l t o t he
RF I Npu t o f t he 71 - 13 and t une t he f r equency t o cen t e r t he
s i gna l i n t he gr a t i cu l e w i ndow . Ad j us t t he VAR I ABLE Ga i n
con t ro l t o pos i t i on t he t op o f t he s i gna l t o a r e f e r ence l i ne
(2nd or 3rd f rom t he t op ) .

3) D i sconnec t t he - 30 dBm r e f e r ence s i gna l , t hen
app l y t he71. 13 CAL OUT s i gna l t o t he RF I Npu t connec t or .

4) Ad j us t R956 so t he ou t pu t o f t he 71 - 13 Ca l i br a t or i s
- 30 dBm .

Th i s comp l e t es t he ca l i br a t i on o f t he 71. 13 . The Pe r f or -
mance Check w i l l ve r i f y t ha t t he i ns t rumen t mee t s
spec i f i ca t i ons .



The 71 - 13 i s a swep t f ron t end spec t rum ana l yze r t ha t
cove r s t he f r equency r ange f rom 1 kHz t o 1 . 8 GHz and
prov i des a f r equency span o f 1 . 8 GHz . A de t a i l ed b l ock
d i agr am i n t he D i agr ams sec t i on , i l l us t r a t es s i gna l pa t hs
and f unc t i on o f t he ma j or c i r cu i t s . Re f e r t o t h i s d i agr am
wh i l e r ead i ng t he desc r i p t i on .

C I RCU I T DESCR I PT I ON

Th i s sec t i on desc r i bes t he f unc t i ons o f t he ma j or
c i r cu i t s i n t he 71 - 13 and t he i r r e l a t i onsh i p i n t he ove r a l l
ope r a t i on o f t he i ns t rumen t . The desc r i p t i on i s gene r a l
and i n t ended as an a i d f or t he t echn i c i an and ope r a t or t o
he l p se r v i ce or ope r a t e t he i ns t rumen t a t max i mum
e f f i c i ency . A gene r a l desc r i p t i on o f c i r cu i t concep t s ,
common t o spec t rum ana l yze r s , i s prov i ded i n Tek t ron i x
Concep t Book l e t , " Spec t rum Ana l yze r C i r cu i t , " Pa r t No .
062 - 1055 - 00 .

The sec t i on beg i ns w i t h a f unc t i ona l b l ock d i agr am
desc r i p t i on , f o l l owed w i t h mor e de t a i l ed ana l ys i s o f t he
ma j or c i r cu i t s . Pos i t i ve l og i c i s used f or d i g i t a l c i r cu i t s .
The d i agr ams con t a i n t yp i ca l wave f orm and vo l t age da t a
t ha t shou l d be he l p f u l t o unde r s t and c i r cu i t f unc t i ons and
a i d i n t roub l eshoo t i ng t he i ns t rumen t .

BLOCK D I AGRAM

The i npu t s i gna l pa t h t o t he 1 s t m i xe r cons i s t s o f a 0 t o
60 dB s t ep a t t enua t or , a 1 . 8 GHz l ow- pass f i l t e r , and a
3 dB i so l a t i on pad . The s t op band f or t he f i l t e r beg i ns a t
2 . 095 GHz . The f i l t e r a t t enua t es f r equenc i es o f 2 . 095 GHz
(1s t I F ) and h i ghe r , t ha t may ex i s t be t ween t he 1s t m i xe r
and t he RF I Npu t . Th i s r educes suscep t i b i l i t y t o i mage
r esponses , I F d i r ec t f eed - t hrough f rom t he RF I Npu t , and
keeps t he 1s t LO ou t pu t f rom r each i ng t he RF I Npu t
connec t or .

The 1s t m i xe r i s a doub l e - ba l anced t ype m i xe r , w i t h i t s
i npu t and ou t pu t i so l a t ed by a 3 dB pad and a t r ave l i ng
wave d i r ec t i ona l f i l t e r , r espec t i ve l y . The 3 dB pad r educes
VSWR i n t e r ac t i on and i mproves t he r esponse f l a t ness .
The t r ave l i ng wave d i r ec t i ona l f i l t e r r educes i n t e rmodu l a -
t i on d i s t or t i on and prov i des a t e rm i na t i on f or i mage
r esponses f rom t he 1s t m i xe r .

The f r equency o f t he 1s t LO i s swep t , when t he
f r equency span i s 100 kHz / D i v or mor e , t hrough some
por t i on or a l l o f t he f r equency r ange f rom 2 . 095 GHz t o
3 . 895 GHz . The cen t e r f r equency o f t he osc i l l a t or can a l so
be t uned t hrough t he se l ec t ed f r equency span . When t he
f r equency span i s 50 kHz / D i v or l ess , t he 1s t LO f r equency
i s f i xed and t he 2nd LO i s swep t t hrough t he se l ec t ed span .

Sec t i on 5 - 71. 13

The ou t pu t o f t he 1s t m i xe r (1s t I F ) i s cen t e r ed a t
2 . 095 GHz . A bandpass f i l t e r 10 MHz w i de (w i t h a cen t e r
f r equency o f 1 . 095 GHz ) a t t enua t es t he uppe r s i deband ,
and a 2 . 2 GHz l ow- pass f i l t e r ensur es t he ou t band i n t egr i -
t y o f t he bandpass f i l t e r . The 1s t I F i s conve r t ed t o
105 MHz (2nd I F ) i n t he 2nd m i xe r by m i x i ng t he 2nd LO
f r equency o f 2 . 2 GHz w i t h t he 1s t I F o f 2 . 095 GHz .

The 2nd I F s i gna l i s amp l i f i ed by a Pr e - Reso l u t i on
amp l i f i e r , t hen r educed i n bandw i d t h t o 3 MHz by a t hr ee -
cav i t y he l i ca l r esona t or f i l t e r . The 105 MHz I F i s conve r t ed
down t o 10 MHz i n t he 3rd m i xe r by t he 3rd LO f r equency
o f f 95 MHz m i x i ng w i t h t he 2nd I F o f 105 MHz . Amp l i f i ca -
t i on and bandw i d t h o f t he 10 MHz 3rd I F , a r e con t ro l l ed i n
t he r eso l u t i on and f unc t i on I F amp l i f i e r s t ages . Amp l i f i ca -
t i on i s con t ro l l ed by sw i t ch i ng i n amp l i f i e r s t ages .
Bandw i d t h i s con t ro l l ed , i n decade s t eps f rom . 3 MHz t o
30 Hz , by sw i t ch i ng bandpass f i l t e r s i n t o t he s i gna l pa t h .
I F ga i n can be se l ec t ed i n 10 dB s t eps f rom 0 t o 70 dB .

Ga i n s t ages a r e i n t he Pr e - Reso l u t i on amp l i f i e r and t he
Func t i on I F amp l i f i e r , w i t h an add i t i ona l 10 dB o f ga i n i n
t he 30 Hz f i l t e r . The add i t i ona l 10 dB o f ga i n may be added
on l y when t he r eso l u t i on bandw i d t h i s 30 Hz and t he
d i sp l ay mode i s 2 dB / D I V or L I N . Va r i ab l e ga i n be t ween
t he 10 dB s t eps , i s prov i ded by a va r i ab l e ga i n s t age i n t he
Pos t - Reso l u t i on amp l i f i e r .

The Func t i on I F amp l i f i e r con t a i ns c i r cu i t s f or
l oga r i t hm i c , l i nea r , and ve r t i ca l de f l ec t i on f ac t or . The l og

d i sp l ays a r e 2 dB / D i v and 10 dB / D i v . The amp l i f i e r a l so
compensa t es f or t he ga i n va r i a t i on when t he r eso l u t i on
bandw i d t h and d i sp l ay modes a r e changed , so t he
r e f e r ence l eve l r ema i ns cons t an t t hrough a l l comb i na t i ons

o f r eso l u t i on and d i sp l ay modes .

The de t ec t ed s i gna l f rom t he Func t i on I F amp l i f i e r i s
amp l i f i ed and summed w i t h vo l t age l eve l s f or ve r t i ca l
pos i t i on i ng , t hen app l i ed t hrough push - pu l l amp l i f i e r s t o
t he osc i l l oscope ma i n f r ame i n t e r f ace . Thr ee aux i l i a r y
c i r cu i t s can be sw i t ched i n t o t he v i deo s i gna l pa t h . These
c i r cu i t s prov i de ; v i deo f i l t e r i ng (30 kHz , 300 Hz , and
10 Hz ) , pu l sed v i deo s i gna l process i ng or pu l se
s t r e t ch i ng , and base l i ne suppr ess i on .

The sweep c i r cu i t s prov i de t he f r equency base or t i me
base f or t he d i sp l ay . I n t he f r equency doma i n , t he ou t pu t
f rom t he sweep gene r a t or i s app l i ed t hrough t he hor i zon -
t a l amp l i f i e r t o t he ma i n f r ame i n t e r f ace , f or t he hor i zon t a l
de f l ec t i on , and t hrough t he f r equency span a t t enua t or t o
t he 1 s t or 2nd l oca l osc i l l a t or , f or f r equency sweep i ng . The
f r equency span o f t he d i sp l ay i s t he r e f or e a f unc t i on o f
how much t he 1s t LO or t he 2nd LO i s swep t .
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The sweep r amp f rom t he sweep gene r a t or , i s
a t t enua t ed i n ca l i br a t ed i nc r emen t s by t he FREQ
SPAN / D I V a t t enua t or , t hen app l i ed t hrough sw i t ch con -
t ac t s t o e i t he r t he 1s t LO (Y I G ) dr i ve r c i r cu i t s or t he vo l t age
con t ro l l ed 16 - 19 MHz osc i l l a t or i n t he 2nd LO phase l ock
l oop .

A cur r en t r amp t hrough t he ma i n t un i ng co i l , sweeps
t he l s t LO f or f r equency spans f rom 100 MHz / D i v t hrough
5 MHz / D i v , t he cur r en t r amp i s t hen app l i ed t o t he FM co i l
o f t he Y I G osc i l l a t or f or spans o f 2 MHz / D i v t hrough
0. 1 MHz / D i v . When t he f r equency span i s dec r eased t o
50 kHz / D i v or l ess , t he 1s t LO may be phase l ocked and
t he sweep r amp i s app l i ed t hrough sw i t ch con t ac t s t o a
vo l t age con t ro l l ed 16 - 19 MHz osc i l l a t or i n t he 2nd LO
phase l ock l oop . The 2nd LO phase l ock l oop i s a se r vo
sys t em wh i ch t r ansm i t s changes o f t he 16 - 19 MHz os -
c i l l a t or f r equency t o t he 2nd LO .

The ma r ke r (or d i t ch ) t ha t i s d i sp l ayed when t he FREQ
SPAN / D I V se l ec t or i s i n MAX pos i t i on , i s produced by t he
ma r ke r gene r a t or . The ma r ke r pos i t i on i s r e l a t i ve t o t he
se t t i ng o f t he TUNE con t ro l so i t i nd i ca t es t o t he ope r a t or
t he por t i on o f t he span t ha t w i l l be d i sp l ay cen t e r , when t he
f r equency span i s r educed . The ma r ke r , i s summed w i t h
t he v i deo a t t he amp l i f i e r t ha t dr i ves t he ve r t i ca l ou t pu t
s t age .

Th i s comp l e t es t he s i gna l pa t h f l ow and t he f unc t i on o f
t he f r equency span c i r cu i t s .

DETA I LED C I RCU I T DESCR I PT I ON

The f o l l ow i ng i s mor e de t a i l ed t han t he b l ock d i agr am
desc r i p t i on and shou l d ass i s t i n se r v i c i ng and ope r a t i ng
t he i ns t rumen t .

RF or M i c rowave C i r cu i t s O2

The RF sec t i on cons i s t s o f sea l ed m i c rowave
assemb l i es t ha t con t a i n hybr i d c i r cu i t s on ce r am i c sub -
s t r a t es , or c i r cu i t boa rds moun t ed i n a me t a l subs t r a t e .
The cove r o f t he assemb l y i s t hen sea l ed w i t h a conduc t i ve
sea l an t . Th i s sea l shou l d no t be broken , nor r epa i r
a t t emp t ed . Componen t s i n t he RF m i c rowave assemb l i es
a r e i den t i f i ed w i t h a c i r cu i t numbe r when t hey a r e r e f e r r ed
t o i n t he ca l i br a t i on procedur e ( e . g . , C15 , C16 , and C17 i n
A10) . The c i r cu i t r y w i t h i n t he b l ock i s s i mp l i f i ed t o
i l l us t r a t e t he f unc t i on o f t he hybr i d assemb l y .

As pr ev i ous l y desc r i bed i n t he b l ock d i agr am desc r i p -
t i on , i npu t s i gna l s t o t he un i t can be a t t enua t ed i n 10 dB
i nc r emen t s up t o 60 dB , by AT1 . These s i gna l s t hen pass
t hrough a 1 . 8 GHz l ow- pass f i l t e r ( FL2) w i t h a s t op band
t ha t beg i ns a t 2 . 095 GHz . S i gna l s i n t he f r equency band
f rom 0 t o 1 . 8 GHz , t hen pass t hrough a 3 dB i so l a t i on pad
t o t he 1s t m i xe r .

5 - 2

The 1s t m i xe r , a doub l e ba l anced t ype , conve r t s t he
i ncom i ng broad spec t rum o f s i gna l s t o a 2 . 095 GHz I F , by
m i x i ng t hese i ncom i ng s i gna l f r equenc i es w i t h t he ou t pu t
o f t he 1s t LO (A l 2) . The 1s t LO may be swep t and t uned
w i t h i n t he 2 . 095 GHz t o 3 . 895 GHz band .

The ou t pu t o f t he 1s t m i xe r (A11) i s i so l a t ed by a
t r ave l i ng wave d i r ec t i ona l coup l e r t ha t coup l es t he
2 . 095 GHz I F s i gna l t o a 2 . 2 GHz LP f i l t e r , 2 . 095 GHz band
pass f i l t e r , and i n t o t he 2nd m i xe r i n assemb l y A11 . As
pr ev i ous l y desc r i bed t h i s i so l a t i on i mproves t he pe r f or -
mance o f t he 1s t m i xe r and r educes spur i ous s i gna l s .

The 2nd m i xe r i n assemb l y A11 , m i xes t he ou t pu t o f t he
2 . 2 GHz 2nd LO ( i n A20) t o conve r t 2 . 095 GHz down t o
105 MHz I F .

The bandpass and cen t e r f r equency o f t he 2 . 095 GHz
I F i s ad j us t ed by t he capac i t or s C15 , C16 , and C17 ( i n A10)
and t he coup l i ng o f t he 2nd m i xe r , i n assemb l y A11 . These
ad j us t men t s a r e pe r f ormed t o ob t a i n a bandpass o f
10 MHz t ha t i s cen t e r ed a t 2 . 095 GHz w i t h op t i mum sk i r t
shape . The m i xe r i s or i en t ed i n t he chambe r t o one o f t wo
ba l ance po i n t s t o prov i de t he bes t r e j ec t i on o f spur i ous
produc t s gene r a t ed by t he 1s t LO and 2nd LO .

Band r e j ec t f i l t e r s , cons i s t i ng o f 1 / 4 wave l eng t h s t ubs
t ha t a r e sepa r a t ed 1 / 4 wave l eng t h , a r e d i s t r i bu t ed a l ong
t he ou t pu t t r ansm i ss i on l i nes o f t he 2nd m i xe r t o t he
105 MHz I F . These suppr ess 2 . 3 GHz and 4 . 6 GHz .

The ac t i ve componen t f or t he 2nd LO ( i n A20) i s
t r ans i s t or Q20 . I t s co l l ec t or l oad i s a s t r i p l i ne r esona t or .
The cen t e r f r equen^ , y o f t h i s osc i l l a t or and t he f r equency
span a r e con t ro l l ed by an e r ror vo l t age f rom t he 2nd LO
f r equency se r vo sys t em . The osc i l l a t or ou t pu t i s coup l ed
t hrough a d i r ec t i ona l coup l e r t o t he 2nd m i xe r and
t hrough a l ow pass f i l t e r t o ano t he r d i r ec t i ona l coup l e r
wh i ch i s pa r t o f t he 2nd LO f r equency se r vo sys t em .

The phase l ock l oop f or t he 2nd LO ( i n A20) con t a i ns a
99 . 2045 MHz osc i l l a t or wh i ch i s mu l t i p l i ed by a f ac t or o f
22 . Th i s f r equency o f 2 . 1825 GHz i s t hen passed t hrough a
bandpass f i l t e r (A40) and m i xed i n A41 w i t h t he ou t pu t o f
t he 2nd LO t o produce an I F be t ween 16 t o 19 MHz .
Bandpass cha r ac t e r i s t i cs and cen t e r f r equency r esponse
o f A40 a r e ad j us t ed by t he same procedur e t ha t i s used t o
ad j us t t he bandpass cha r ac t e r i s t i cs o f assemb l i es A10 and
A l 1 .

The 16 - 19 MHz I F ou t pu t f rom assemb l y A41 , i s a l so
passed t hrough a 2 . 3 GHz and 4 . 3 GHz f i l t e r t ha t i s
i den t i ca l t o t he f i l t e r i n assemb l y A20 .



The 1s t LO ( i n A12) i s a Y I G ( y i t t ru i m- i ron - ga rne t )
t uned osc i l l a t or . Y I G i s a ma t e r i a l t ha t changes i t s
r esonan t f r equency when i t i s sub j ec t ed t o a chang i ng
magne t i c f i e l d . The i n t ens i t y o f t h i s f i e l d i s con t ro l l ed by
cur r en t t hrough t he t un i ng co i l . When t he osc i l l a t or i s
swep t , a cur r en t r amp f rom t he Y I G dr i ve r amp l i f i e r s t age
i s app l i ed t o t h i s t un i ng co i l . The amp l i t ude o f t h i s cur r en t
depends on t he se t t i ng o f t he FREQ SPAN / D I V se l ec t or .
W i t h FREQ SPAN / D I V se t t i ngs o f 100 kHz / D i v or l ess , t he
norma l s t a t e o f t he 1s t LO i s t o ope r a t e i n a phase l ocked
mode a t a f r equency wh i ch depends on t he se t t i ng o f t he
TUN I NG con t ro l and some mu l t i p l e o f a 2 . 21 MHz
r e f e r ence osc i l l a t or .

The f ron t pane l 1s t LO and 2nd LO OUT j acks ( J30 and
J36) prov i de access t o t he t wo osc i l l a t or ou t pu t s . These
ou t pu t s a r e used by t r ack i ng gene r a t or s . The t wo por t s
mus t be t e rm i na t ed a t a l l t i mes t o pr even t r e f l ec t i ons back
i n t o t he sys t em . Te rm i na t i on p l ugs P30 and P36 prov i de
t h i s t e rm i na t i on when t he por t s a r e no t used .

Phase Lock and F r equency S t ab i l i za t i on

F r equency s t ab i l i za t i on i s i nc r eased and i nc i den t a l
FM ' i ng r educed t o 10 Hz or l ess , by a phase l ock sys t em
t ha t au t oma t i ca l l y l ocks t he 1s t LO a t f r equency spans o f
50 kHz / D i v or l ess un l ess t he f ron t pane l PHASE LOCK
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sw i t ch i s i n t he OFF pos i t i on . The 2nd LO i s a l ways phase
l ocked by a t r ans l a t i on phase l ock sys t em wh i ch i s
desc r i bed be l ow .

The 1s t LO phase l ock l oop con t a i ns a r e f e r ence
osc i l l a t or , a pu l se gene r a t or and samp l e r , a phase de t ec -
t or , an e r ror amp l i f i e r , and a compensa t i ng amp l i f i e r t ha t
dr i ves t he f r equency de t e rm i n i ng e l emen t o f t he osc i l l a t or .
A na r row r ec t angu l a r pu l se f rom t he samp l e r dr i ve r , a t
one - ha l f t he r e f e r ence osc i l l a t or pe r i od , and t he ou t pu t o f
t he 1s t LO a r e app l i ed t o a d i ode de t ec t or . The de t ec t or
ou t pu t cha rges t o t he vo l t age o f t he pu l se p l us t he
amp l i t ude ( a t t he i ns t an t ) o f t he coup l ed osc i l l a t or s i gna l .
The summa t i on o f t hese s i gna l s i s propor t i ona l t o t he
phase d i f f e r ence be t ween t he 1s t LO and t he r e f e r ence
osc i l l a t or . Th i s vo l t age i s amp l i f i ed by t he e r ror amp l i f i e r
and dr i ves t he compensa t i ng amp l i f i e r . The ou t pu t o f t he
compensa t i ng amp l i f i e r ma i n t a i ns a cons t an t phase
d i f f e r ence be t ween t he 1s t LO and some mu l t i p l e o f t he
r e f e r ence osc i l l a t or . Wh i l e a phase d i f f e r ence may ex i s t ,
t he r e i s no f r equency e r ror . When l ocked , t he l ong t e rm
f r equency s t ab i l i t y o f t he l ocked osc i l l a t or i s t ha t o f some
mu l t i p l e o f t he r e f e r ence osc i l l a t or .

To ach i eve t he r equ i r ed s t ab i l i t y , t he 2nd LO i s
con t ro l l ed by a t r ans l a t i on phase l ock osc i l l a t or sys t em .
The phase l ock l oop cons i s t s o f t he c i r cu i t r y shown i n
F i g . 5 - 1 . The 2nd LO ou t pu t i s app l i ed t hrough a d i r ec -

F r equency o f 2nd LO - 2182 . 5 MHz + F r equency o f 16 - 19 MHz VCO .

SWP I N
(50 kHz / D I V TO

0. 2 kHz / D I V)

SUM OF : OFFSET ,
TUNE CONTROL , AND

MEMORY VOLTAGE

F i g . 5 - 1 . Func t i ona l b l ock d i agr am o f 2nd LO phase l ock c i r cu i t or f r equency se r vo sys t em .

5 - 3
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t i ona l coup l e r t o t he phase l ock l oop m i xe r A41 . I t m i xes
w i t h t he 22nd mu l t i p l e o f a 99 . 2045 r e f e r ence osc i l l a t or i n
A1400A4 , and gene r a t es an I F s i gna l be t ween 16 t o
19 MHz . The 16 t o 19 MHz I F s i gna l i s amp l i f i ed and
app l i ed t o a phase de t ec t or (A1400A3) whe r e i t i s com-
pa r ed w i t h t he s i gna l f rom a 16 t o 19 MHz osc i l l a t or
(A1400A2) . The phase d i f f e r ence i s de t ec t ed , amp l i f i ed by
t he e r ror amp l i f i e r (A1400A5) , and app l i ed as a con t ro l
vo l t age t o t he 2nd LO .

When t he 1s t LO sw i t ches f rom a swep t osc i l l a t or t o
phase l ocked mode , i t may sh i f t i n f r equency . Th i s sh i f t i n
f r equency i s coup l ed t hrough t o t he VCO f or t he 2nd LO
f r equency se r vo sys t em and pu l l s t he f r equency o f t he 2nd
LO i n a d i r ec t i on t o o f f se t t he f r equency sh i f t o f t he 1s t LO .
The cen t e r f r equency on t he d i sp l ay t he r e f or e r ema i ns
s t ab l e . Th i s o f f se t i n f orma t i on i s prov i ded by t he memor y
o f f se t d i g i t a l c i r cu i t .

The memor y l ooks a t t he o f f se t vo l t age o f t he 1s t LO
be f or e and a f t e r phase l ock i s se t , t hen gene r a t es an o f f se t
vo l t age t o app l y t hrough a summ i ng amp l i f i e r t o t he 2nd
LO f r equency se r vo sys t em .

The 16 t o 19 MHz osc i l l a t or cons i s t s o f an em i t t e r
coup l ed l og i c (ECL ) I C w i t h a h i gh Q r esonan t c i r cu i t , t ha t
i s t uned by a hype r abrup t t un i ng d i ode CR1564 . The
f r equency o f t h i s vo l t age con t ro l l ed osc i l l a t or (VCO ) i s
a f f ec t ed by t he vo l t age i t r ece i ves f rom t he TUNE con t ro l
memor y c i r cu i t , o f f se t vo l t age , and a t spans 50 kHz / D i v or
l ess , t he sweep vo l t age . The con t ro l vo l t ages a r e app l i ed
t o bo t h ends o f t he d i ode . The summed comb i na t i on o f
o f f se t , t une con t ro l , and memor y vo l t age i s app l i ed
t hrough p i n F t o one s i de o f t he t uned c i r cu i t and t he
sweep vo l t age i s app l i ed t hrough p i n G , a 30 : 1 d i v i de r
(R1560 , R1562) t o t he anode o f CR1564 .

The sweep vo l t age comes t hrough t he 5 vo l t r egu l a t or
c i r cu i t boa rd , whe r e i t s amp l i t ude i s ad j us t ed by t he Swp
Ga i n ad j us t men t R1960 . Add i t i ona l f i l t e r i ng w i t h C1960 ,
C1962 , i s sw i t ched i n a t t he s l owe r sweep r a t es t o r educe
t he amoun t o f r es i dua l l i ne r e l a t ed no i se t ha t may be r i d i ng
on t he sweep l i ne .

The summ i ng amp l i f i e r f or t he t une con t ro l , memor y ,
and o f f se t vo l t age , i s U1735 . The memor y vo l t age i s
app l i ed t hrough p i n AC and t he t une con t ro l vo l t age
t hrough p i n AN , t o t he i npu t o f t he amp l i f i e r . The o f f se t

vo l t age t ha t es t ab l i shes t he cen t e r f r equency o f t un i ng , i s
supp l i ed by VR1720 and a se l ec t ab l e r es i s t or R1725 .
Se l ec t r es i s t or R1735 se t s t he ga i n o f U1735 and t he
r esponse o f t he 16 t o 19 MHz osc i l l a t or t o t he t une and
memor y vo l t age .

The ou t pu t o f t he phase de t ec t or (A1400A3) i s
amp l i f i ed by t he e r ror amp l i f i e r U1715 , Q1715 , on
A1400A5 . The amp l i f i e r ou t pu t dr i ves t he co l l ec t or o f t he
2 . 2 GHz osc i l l a t or t o con t ro l i t s f r equency .

5 - 4

The samp l i ng gene r a t or and dr i ve r (A1400A6) a r e pa r t
o f t he 1s t LO phase l ock l oop . The ou t pu t f rom a
2 . 1944 MHz c r ys t a l con t ro l l ed osc i l l a t or i s app l i ed
t hrough Q1820 and Q1825 t o a d i v i de - by - t wo coun t e r
U1825 . The 1 . 0972 MHz ou t pu t , f rom t he coun t e r , t r i gge r s
ava l anche d i ode CR1832 t o gene r a t e s t robe pu l ses f or t he
samp l i ng ga t e i n A50 .

The e r ror vo l t age f rom t he phase de t ec t or i s app l i ed
t hrough J1900 and p i n S t o t he i npu t o f U1755 , wh i ch i s t he
ac t i ve componen t f or a doub l e - bounded cond i t i ona l l y
s t ab l e sea r ch amp l i f i e r . The doub l e bound i ng o f t h i s
amp l i f i e r i s ach i eved w i t h d i odes CR1748 and CR1749
( l ow l eakage , t empe r a t ur e s t ab l e d i odes ) wh i ch l i m i t t he
sea r ch amp l i t ude ; and CR1742 , CR1744 , CR1745 , and
CR1746 wh i ch l i m i t t he ho l d i ng r ange o f t he l oop w i t h i n
t he s t ab l e ga i n r esponse r ange o f t he phase de t ec t or .

The 5 vo l t r egu l a t or boa rd con t a i ns ; a 5 vo l t r egu l a t ed
supp l y , phase l ock enab l e r e l ay K1955 , sweep ga i n
ad j us t men t f or t he 16 - 19 MHz osc i l l a t or , and add i t i ona l
f i l t e r i ng f or t he sweep vo l t age l i ne when t he r eso l u t i on i s
30 Hz . The phase l ock enab l e r e l ay K1955 sw i t ches t he 1 s t
LO FM co i l f rom t he sweep vo l t age sour ce t o t he ou t pu t o f
compensa t i ng amp l i f i e r U1755 ( i n t he phase l ock c i r cu i t )
when phase l ock i s se t . Re l ay K1965 i s ene rg i zed when t he
r eso l u t i on bandw i d t h i s r educed t o 30 Hz and adds
add i t i ona l f i l t e r i ng t o t he sweep l i ne . Ga i n ad j us t men t
R1960 ca l i br a t es t he 5 kHz / D i v and l ess , f r equency spans .

Y I G Dr i ve r , Vo l t age Memor y , and Phase Lock

Log i c 4O

The Y I G dr i ve r cons i s t s o f a ma i n co i l dr i ve r and an FM
co i l dr i ve r . The ma i n co i l dr i ve r con t a i ns an ope r a t i ona l
amp l i f i e r U2510 , and a Da r l i ng t on t r ans i s t or Q2520 . The
FM co i l dr i ve r con t a i ns amp l i f i e r U2530 , dr i v i ng t r ans i s t or s
Q2540 and Q2545 . Ope r a t i on o f t hese dr i ve r s i s desc r i bed
unde r F r equency Tun i ng and Readou t t ha t f o l l ows t h i s
t i t l e .

The sequence o f even t s r equ i r ed t o phase l ock t he 1s t
l oca l osc i l l a t or a r e pe r f ormed by t he phase l ock l og i c
c i r cu i t . When phase l ock mode i s se t , t he sequence o f
even t s i s as f o l l ows : 1) The 2nd LO t une con t ro l i s
engaged and t he 1s t LO t une con t ro l i s d i sengaged . A t t he
same t i me t he samp l i ng gene r a t or f or t he 1s t LO phase
l ock l oop i s enab l e . 2( A t t he end o f a de l ay pe r i od , t he
phase l ock enab l e r e l ay i s ene rg i zed and t he sea r ch cyc l e
o f t he l oop beg i ns . 3) A t t he end o f ano t he r de l ay pe r i od ,
t he memor y i s ac t i va t ed and i t l ooks a t t he sh i f t t he 1s t LO
made t o r each a l ock po i n t . 4) The memor y s t or es t h i s
da t a , wh i ch i s l a t e r app l i ed t o t he 2nd LO and summed w i t h
o t he r con t ro l l i ng vo l t ages t o sh i f t t he 2nd LO f r equency an
equ i va l en t amoun t so i t compensa t es f or t he sh i f t o f t he 1 s t
LO f r equency when i t l ocked .



P i n 1 o f P2550 ( i npu t t o U2560E) i s grounded t hrough
t he FREQ SPAN / D I V se l ec t or when t he f r equency span i s
50 kHz / D i v or l ess . The ou t pu t o f a se t - r ese t f l i p - f l op
(U2565A , U2565C) i s l ow when t he PHASE LOCK sw i t ch

S125 i s ON . The t wo h i gh i npu t s a t U2565B produce a l ow-
t o - enab l e s i gna l ou t , wh i ch i s i nve r t ed by U2560A and
app l i ed t hrough p i n 4 o f P2550 t o sw i t ch t he t un i ng l og i c
f rom t he 1s t LO t un i ng po t en t i ome t e r t o t he2nd LO t un i ng
po t en t i ome t e r R20 . Th i s h i gh i s a l so app l i ed t hrough
U2575A , 02570 , and 02575 t o enab l e t he samp l i ng
gene r a t or f or t he 1s t LO phase l ock l oop .

The l ow- t o - enab l e s i gna l ou t o f t he NAND ga t e
U2565B , a l so t r i gge r s a mono - s t ab l e mu l t i v i br a t or , U2570 .
A t t he end o f some de l ay pe r i od , t he ou t pu t o f U2570 goes
h i gh . Th i s i s compa r ed by NAND ga t e U2565D , t o t he h i gh
a t t he ou t pu t o f U2560A .

The de l ayed l ow , ou t o f U2565D , i s app l i ed t hrough
bu f f e r amp l i f i e r U2575D and ene rg i zes phase l ock enab l e
r e l ay K1955 , on t he 5 V r egu l a t or boa rd . The de l ayed l ow

s i gna l i s a l so i nve r t ed by U2560B and app l i ed t hrough
bu f f e r amp l i f i e r U2575B , as a h i gh f or t he TRACK GEN
connec t or J70 , and t hrough a second bu f f e r , U2575C , t o
ano t he r de l ay c i r cu i t i n t he vo l t age memor y .

A t t h i s t i me , t he phase l ock l oop i s c l osed and s t a r t s i t s
sea r ch mode . Be f or e one cyc l e i s comp l e t e , t he 1s t LO
shou l d acqu i r e l ock . To prov i de t he t i me necessa r y f or t he
l oop t o l ock , a second de l ay i s i nse r t ed i n t he sequence
pa t h by a one sho t mono - s t ab l e mu l t i v i br a t or U2620 and
NAND ga t e U2625B . A t t he end o f t h i s de l ay , t he ou t pu t o f
U2625B goes h i gh wh i ch i s i nve r t ed by U2625A and
ene rg i zes L2608 t o c l ose S2608 .

The c l os i ng o f S2608 con t ac t s a l l ows t he capac i t or
C2610 t o cha rge t o t he i npu t e r ror vo l t age a t p i n 2 o f
P2600 . Th i s e r ror vo l t age i s i nd i ca t i ve o f t he d i r ec t i on and
amoun t t he 1s t LO t r ave l ed t o r each a l ock po i n t . The
con t ac t s o f S2608 open and t he ou t pu t o f 02610 and
02615 goes t o t he vo l t age t ha t was s t or ed ac ross C2610 .
Memor y now sends t h i s compensa t i on vo l t age t o t he 2nd
LO and t he cen t e r f r equency on t he d i sp l ay r ema i ns
s t a t i ona r y .

F r equency Tun i ng Con t ro l and Readou t

Thr ee modes o f ope r a t i on a r e used t o t une t he cen t e r
f r equency : 1) Tune con t ro l vo l t age i s summed w i t h t he
sweep vo l t age a t t he dr i ve r i npu t f or t he ma i n co i l o f t he
Y I G osc i l l a t or , ove r f r equency spans o f 100 MHz / d i v
t hrough 5 MHz / d i v . 2) The sweep vo l t age i s r emoved f rom
t he ma i n co i l dr i ve r and app l i ed t o t he FM co i l dr i ve r f or
f r equency spans o f 2 MHz / d i v t o 0 . 1 MHz / d i v . The t une
con t ro l vo l t age i s s t i l l app l i ed t o t he ma i n co i l dr i ve r .
3) The sweep and t une con t ro l vo l t ages a r e r emoved f rom
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t he Y I G osc i l l a t or dr i ve r c i r cu i t s and app l i ed t o t he 2nd LO
dr i ve r , f or f r equency spans o f 50 kHz / d i v or l ess . The 1s t
LO i s phase l ocked , prov i d i ng t he f ron t pane l PHASE
LOCK sw i t ch i s on .

Tun i ng Con t ro l OS

The i npu t t o P2230 - 3 (U2200F , U2200D , U2200E) i s
h i gh when t he phase l ock i s se t (PHASE LOCK sw i t ch
S125 on and FREQ SPAN / D I V se l ec t or 50 kHz or l ess ) .
Th i s cond i t i on ene rg i zes MP22 , wh i ch engages t he dr i ve
c l u t ch t o t he t un i ng po t en t i ome t e r R20 f or t he 2nd LO .
MP20 engages when t he i npu t t o P2230 - 3 i s l ow , wh i ch i s
i t s s t a t e f or f r equency spans o f . 1 MHz / d i v (100 kHz / d i v )
and h i ghe r . Th i s dr i ves t he t un i ng po t en t i ome t e r R22 f or
t he 1s t LO .

The vo l t age sour ce f or t he t un i ng po t en t i ome t e r s i s t he
ou t pu t s o f ope r a t i ona l amp l i f i e r s U2210 , 02215 , and
U2220 , 02225 . Zene r d i ode VR2212 se t s t he i nve r t i ng
i npu t o f U2210 a t 9 . 0 vo l t s , wh i ch es t ab l i shes ap -
prox i ma t e l y - 9 . 2 vo l t s a t t he em i t t e r o f 02215 and
+9 . 2 vo l t s a t t he em i t t e r o f 02225 .

The ou t pu t o f U2225 i s propor t i ona l t o t he pos i t i on o f
t he t un i ng po t en t i ome t e r . Th i s vo l t age i s summed w i t h t he
sweep vo l t age a t t he i npu t t o t he sea r ch ma r ke r gene r a t or ,
t hen app l i ed t hrough cam 33 (100 MHz / D i v or l ess ) t o t he
Y I G dr i ve r . The cen t e r a rm po t en t i a l o f t he t un i ng
po t en t i ome t e r R20 , i s app l i ed t o t he summ i ng po i n t a t
U1735 , wh i ch dr i ves t he f r equency de t e rm i ng c i r cu i t s f or
t he 2nd LO osc i l l a t or .

Y I G Dr i ve r 4O

The do l eve l , ou t o f t he cen t e r f r equency t un i ng
po t en t i ome t e r R22 , i s summed w i t h t he sweep vo l t age a t
t he i nve r t i ng i npu t t o U2510 . U2510 i s an ope r a t i ona l
amp l i f i e r w i t h a Da r l i ng t on t r ans i s t or 02520 as t he
nega t i ve supp l y sour ce . I nc r eas i ng t he vo l t age i npu t t o t he
amp l i f i e r i nc r eases t he cur r en t demand f rom t he nega t i ve
supp l y . Th i s f orwa rd b i ases 02520 and i nc r eases t he
cur r en t ou t pu t so t he cur r en t t hrough t he Y I G ma i n co i l
i nc r eases un t i l t he vo l t age ou t pu t o f R22 ba l ances t he
i npu t vo l t age change t o U2510 . As t he cur r en t i nc r eases
t hrough t he Y I G ma i n co i l , t he f r equency o f t he osc i l l a t or
i nc r eases .

When t he FREQ SPAN / D I V i s r educed t o 2 MHz or l ess ,
t he sweep vo l t age i s r emoved f rom t he i npu t t o U2510 and
app l i ed t o t he FM co i l dr i ve r (U2530 , 02545 and 02540) .
Cur r en t t hrough t he ma i n co i l i s now dependen t on t hedc
l eve l f rom t he t une po t en t i ome t e r R22 , wh i ch se t s t he

cen t e r f r equency o f t he Y I G osc i l l a t or . K2526 i s ene rg i zed
t o shun t t he ma i n co i l w i t h a f i l t e r ne t wor k cons i s t i ng o f
R2525 , C2524 and C2526 .

5 - 5
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F r equency Span O

Ma r ke r Gene r a t or O

Osc i l l a t or

5 - 6

The FM co i l dr i ve r i s s i m i l a r t o t he ma i n co i l dr i ve r , w i t h
t he add i t i on o f Q2540 supp l y i ng pos i t i ve cur r en t t o t he FM
co i l .

R2505 ad j us t s an o f f se t vo l t age i n t o t he summ i ng po i n t
o f U2510 so t he cen t e r f r equency o f t he Y I G osc i l l a t or can
be ca l i br a t ed . R2510 and R2530 se t t he ga i n o f t he
ope r a t i ona l amp l i f i e r s so t he f r equency span o f t he Y I G
osc i l l a t or i s ca l i br a t ed f or spans o f 100 kHz / d i v and
h i ghe r .

The sweep r amp f rom e i t he r t he sweep gene r a t or
(U1170) , t he ex t e rna l sweep sour ce , o f t he manua l con t ro l
c i r cu i t , i s app l i ed t hrough R1254 t o t he i nve r t i ng i npu t o f
ope r a t i ona l amp l i f i e r U1250A . Th i s i s a vo l t age r amp f rom
0 t o abou t 9 vo l t s , wh i ch i s summed w i t h a do o f f se t
vo l t age se t by R1255 . The ou t pu t sweep amp l i t ude o f
U1250A , i s se t by R1250 (Swp Ga i n ) so t he r amp i s a
ca l i br a t ed 20 vo l t s cen t e r ed abou t 0 V . Th i s vo l t age r amp
dr i ves bo t h t he sea r ch ma r ke r gene r a t or (U2580A and
U2580B) and t he f r equency span a t t enua t or c i r cu i t .

U1250B i s t he ac t i ve componen t o f an ope r a t i ona l
amp l i f i e r whose ga i n i s a f unc t i on o f t he i npu t - t o - f eedback
r es i s t ance r a t i o . Th i s r a t i o i s se l ec t ed by t he FREQ
SPAN / D I V se l ec t or S108B . The ou t pu t vo l t age r amp o f
U1250B i s app l i ed t o t he Y I G osc i l l a t or ma i n t un i ng co i l
dr i ve r U2510 , f or f r equency spans o f 5 MHz / D i v or mor e
and t o t he FM co i l f or spans o f 0 . 1 MHz / D i v and
2 MHz / D i v . When t he FREQ SPAN / D I V i s 50 kHz or l ess ,
t h i s sweep i s app l i ed t o t he phase l ock l oop f or t he 2nd LO .

Sw i t ch i ng t he FREQ SPAN / D I V se l ec t or t o MAX SPAN ,
c l oses cam 34 and opens cams 33 and 32 . Th i s rou t es t he
t une con t ro l do vo l t age and sweep vo l t age ou t pu t f rom
U1250A t o t he i npu t o f amp l i f i e r U2580A . The Y I G
osc i l l a t or i s now swep t i t s f u l l f r equency span and a
ma r ke r i s gene r a t ed t ha t i s commensur a t e t o t he do
po t en t i a l ou t o f t he l i s t LO t une con t ro l (R22) .

The ou t pu t o f U2580A causes d i odes CR2590 and
CR2592 t o sw i t ch as t he sweep r amp c rosses t hrough t he
do l eve l se t t i ng o f t he t une con t ro l c i r cu i t , deve l op i ng a
nega t i ve d i t ch or ma r ke r a t t he ou t pu t o f U2580B . Th i s
ma r ke r i s app l i ed t o t he ve r t i ca l ou t pu t c i r cu i t t o prov i de
t he cen t e r f r equency ma r ke r on t he d i sp l ay .

105 MHz I F Amp l i f i e r , 3rd M i xe r and

S i gna l s w i t h i n t he 10 MHz bandw i d t h o f t he 105 MHz I F ,
a r e amp l i f i ed by Q85 . The ou t pu t l oad f or Q85 , i s a t hr ee
sec t i ona l he l i ca l r esona t or t ha t i s t uned so t he bandw i d t h

i s r educed t o 3 MHz . The 3rd m i xe r conve r t s t he 105 MHz
I F t o 10 MHz I F , by m i x i ng 105 MHz w i t h t he ou t pu t o f a

c r ys t a l con t ro l l ed 95 MHz osc i l l a t or .

Ape r a t ur e coup l i ng i s used be t ween each sec t i on o f t he
he l i ca l r esona t or . The 3rd m i xe r i s a b l anced m i xe r . 1. 85 ,
and C95 a r e t uned t o t he sum o f t he t wo i npu t f r equenc i es
( abou t 95 MHz ) . Th i s r e f l ec t s t he uppe r s i deband back
i n t o t he m i xe r and r educes I M s i gna l s . C87 , R87 , L89 , and
R241 prov i de a cons t an t i mpedance ma t ch i ng c i r cu i t t o
t he i npu t o f t he 10 MHz I F amp l i f i e r .

10 MHz I F Pr e - r eso l u t i on Amp l i f i e r and Reso l u t i on

F i l t e r C i r cu i t s 1>0
Thr ee c i r cu i t b l ocks compr i se t he r eso l u t i on c i r cu i t ; t he

10 MHz pr eamp l i f i e r , f i ve se l ec t ab l e r eso l u t i on f i l t e r s , and
a pos t - r eso l u t i on amp l i f i e r . As t he r eso l u t i on bandw i d t h i s
se l ec t ed , ga i n compensa t i on i s prov i ded t o ma i n t a i n a
cons t an t s i gna l l eve l i npu t t o t he Func t i on I F amp l i f i e r .
The Func t i on I F amp l i f i e r i s t hen ad j us t ed so a cons t an t
s i gna l r e f e r ence l eve l i s ma i n t a i ned on t he d i sp l ay f or
changes o f r eso l u t i on or d i sp l ay modes .

The s i gna l pa t h t hrough t he Reso l u t i on Pr eamp l i f i e r
depends on t he pos i t i on o f r e l ay K28 . Th i s r e l ay i s
ene rg i zed i n a l l pos i t i ons o f t he Ga i n se l ec t or excep t t he
f i r s t t wo (0 dB and 10 dB) . When ene rg i zed , t he s i gna l
pa t h i s t hrough Q280 and 0290 , wh i ch has a ga i n o f 20 dB .
Ga i n o f t he ope r a t i ona l amp l i f i e r , con t a i n i ng Q250 and
Q260 , i s i nc r eased by 10 dB when t he base o f 0270 i s
grounded t hrough t he ga i n se l ec t or . Th i s occur s eve r y
odd 10 dB s t ep o f t he se l ec t or .

W i t h t he ga i n se l ec t or f u l l y ccw (0 db ) , t he 10 MHz
i npu t s i gna l t o T240 i s amp l i f i ed by t he I F amp l i f i e r Q240
and t he ope r a t i ona l amp l i f i e r t ha t con t a i ns Q250 and
0260 . The f ron t pane l AMPL (CAL ) ad j us t men t R80 , se t s
t he ga i n o f Q240 so a - 30 dBm 50 MHz s i gna l , a t t he RF
I Npu t prov i des f u l l - sc r een s i gna l amp l i t ude .

Sw i t ch i ng t he Ga i n se l ec t or one pos i t i on cw , grounds
t he base o f Q270 , t urn i ng t he t r ans i s t or on , and bypasses
some o f t he f eedback cur r en t o f t he ope r a t i ona l amp l i f i e r
Q250 . The c l osed l oop g i an o f t he s t age i s t he r e f or e
i nc r eased 10 dB . Ga i n i s accur a t e l y ca l i br a t ed by t he
10 dB ga i n ad j us t men t R267 .

I nc r eas i ng t he Ga i n se l ec t or pos i t i on an add i t i ona l
10 dB , opens t he base o f 0270 and ene rg i zes r e l ay K281 .
The ou t pu t o f T264 i s now sw i t ched t hrough Op Amp
Q280 - Q290 , f or 20 dB o f add i t i ona l ga i n .

I nc r eas i ng t he Ga i n pos i t i on t o30 dB grounds t he base
o f 0270 , i nc r eas i ng t he ga i n o f t he pr eamp l i f i e r an
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add i t i ona l 10 dB f or a t o t a l ga i n i nc r ease t hrough t he
pr eamp l i f i e r o f 30 dB . As pr ev i ous l y desc r i bed , t he r e l ay
K281 r ema i ns ene rg i zed t hrough t he r ema i n i ng f our
pos i t i ons o f t he Ga i n se l ec t or ( t o t a l r ange o f t he se l ec t or i s
70 dB , t he add i t i ona l ga i n va r i a t i on i s prov i ded by t he
Func t i on I F ) .

The r eso l u t i on sec t i on con t a i ns f our c r ys t a l f i l t e r s ( f or
30 Hz t o 30 kHz r eso l u t i on ) and a 300 kHz coup l ed -
r esona t or f i l t e r . The 300 kHz f i l t e r cons i s t s o f s i x r esonan t

sec t i ons and an amp l i f i e r . S i gna l pa t h t hrough or a round
t he f i l t e r s , i s d i r ec t ed and con t ro l l ed by r e l ays K300 , K353 ,
K354 , K355 , K356 , and K357 . (The 30 Hz f i l t e r i s l oca t ed on
Y I G Dr i ve r Vo l t age Memor y and 30 Hz f i l t e r boa rd ,
D i agr am 8) . These r e l ays a r e ene rg i zed as t he
RESOLUT I ON cam sw i t ch S108A i s sw i t ched t o pos i t i ons
t ha t connec t t he r e l ay a rma t ur e t o t he - 15 V powe r
sour ce .

Amp l i t ude ad j us t men t s f or each f i l t e r sec t i on es t ab l i sh
a s i gna l ou t pu t l eve l as t he r eso l u t i on i s changed , so t he
s i gna l r e f e r ence l eve l on sc r een r ema i ns cons t an t t hrough
t he RESOLUT I ON r ange . I t i s i mpor t an t when a l i gn i ng t he
f i l t e r s , t ha t t he i r cen t e r f r equency i s cen t e r ed on t he
o t he r s . Th i s i s done by sw i t ch i ng i n one o f t he c r ys t a l
f i l t e r s pe r i od i ca l l y t o r e - es t ab l i sh t he cen t e r o f t he band -
pass f or t he 300 kHz and 3 MHz f i l t e r s .

The r eso l u t i on ou t pu t amp l i f i e r prov i des approx i ma t e l y
15 dB o f ga i n . The ga i n compensa t es f or l oss i n sens i t i v i t y
t hrough t he m i c rowave c i r cu i t s . The r esponse ac ross t he
1 . 8 GHz span r ema i ns r e l a t i ve l y f l a t (w i t h i n +1 dB ,
- 2 dB) .

The 10 MHz I F s i gna l i s rou t ed (by K357) t hrough e i t he r
a w i de f i l t e r (3 MHz ) or a na r row f i l t e r , f or add i t i ona l
shap i ng and no i se r educ t i on . Bandpass o f t he na r row f i l t e r
i s be t ween 500 kHz and 600 kHz . K357 i s de - ene rg i zed
when t he RESOLUT I ON i s sw i t ched f rom 3 MHz t o
0 . 3 MHz .

Y I G Osc i l l a t or Powe r Supp l y O8
Th i s supp l y f urn i shes a r egu l a t ed +20 vo l t and - 5 vo l t

t o t he Y I G osc i l l a t or . The +20 vo l t supp l y uses +50 vo l t
supp l y f rom t he ma i n f r ame . R2550 and R2554 se t t he
r e f e r ence t o t he non - i nve r t i ng i npu t o f U2555 . U2555

dr i ves t he ou t pu t t r ans i s t or 02555 . 02565 i s a cur r en t
l i m i t e r f or t he supp l y .

Re f e r ence l eve l f or t he - 5 vo l t supp l y i s se t by R2583
and R2584 a t t he non - i nve r t i ng i npu t t o U2585 . U2585
dr i ves t he ou t pu t t r ans i s t or 02580 .
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Th i s f i l t e r con t a i ns an amp l i f i e r , c r ys t a l f i l t e r , and a
10 dB ga i n boos t c i r cu i t . The 10 MHz I F i s rou t ed t hrough
t he f i l t e r when K354 i s de - ene rg i zed , and K2710 i s
ene rg i zed . 02710 and 02715 a r e em i t t e r coup l ed
amp l i f i e r s . Ga i n o f t he amp l i f i e r i s se t by ad j us t i ng t he
amoun t o f f eedback f rom t he ou t pu t o f T2714 t o t he base
o f 02715 . Th i s ad j us t men t i s R2730 .

An add i t i ona l 10 dB o f ga i n i s prov i ded when t he 30 Hz
f i l t e r i s i n t he s i gna l pa t h and S27 (10 dB Ga i n ) i s c l osed .
Th i s t urns 02735 on and dec r eases t he nega t i ve f eedback
f or t he amp l i f i e r . Ga i n i s ca l i br a t ed by ad j us t i ng R2735 .

50 MHz Ca l i br a t or O8
The ca l i br a t or i s a c r ys t a l con t ro l l ed osc i l l a t or con -

f i gur ed w i t h t he c r ys t a l i n t he f eedback l oop o f a mu l -
t i v i br a t or . Ou t pu t o f t he osc i l l a t or i s ca l i br a t ed t o a
- 30 dBm w i t h ad j us t men t R956 . Ou t pu t i mpedance i s
500 .

Func t i on I F Amp l i f i e r O9

The Func t i on I F cons i s t s o f s i x cascode amp l i f i e r ce l l s
or b l ocks connec t ed i n cascade . Each ce l l ope r a t es as a
l i nea r or l oga r i t hm i c amp l i f i e r depend i ng on t he d i sp l ay
mode se l ec t ed t o prov i de t he ga i n cha r ac t e r i s t i cs r equ i r ed
f or t he t hr ee d i sp l ay modes o f t he 71 - 13 . The ga i n o f each
ce l l i s a f unc t i on o f t he em i t t e r r es i s t ance o f t he i npu t
t r ans i s t or . I n t he Log mode , d i odes i n t he em i t t e r c i r cu i t o f
t he amp l i f i e r r educe t he ga i n a t a l oga r i t hm i c r a t e f rom
10 kB t o 0 dB as t he s i gna l l eve l i nc r eases .

When t he ope r a t or depr esses t he 10 dB / D I V d i sp l ay
bu t t on , +15 V i s app l i ed t hrough S130A , p i n 1 o f P135 and
p i n 2 o f P520 t o t he anodes o f t he l og d i odes ; CR511 -
CR512 , CR514 - CR515 , CR517 - CR518 , CR521 - CR522 ,
CR524 - CR525 , and CR531 - CR532 . These d i odes a r e
f orwa rd b i ased (w i t h no s i gna l i npu t ) and t he amp l i f i e r ce l l
ope r a t es a t f u l l ga i n . As t he s i gna l i npu t l eve l i nc r eases ,
t he em i t t e r vo l t age approaches t he b i as o f t he d i odes t o
t urn t he d i odes o f f . The amp l i f i e rga i n t he r e f or e dec r eases
t o 0dB .

The ga i n dec r eases t o 0 dB progr ess i ve l y as t he s i gna l
l eve l i nc r eases , s t a r t i ng w i t h Q720 - 0710 and progesses
t owa rds t he f ron t end .

I n t he 2 dB / D I V mode , +15 V i s app l i ed t o d i odes
CR527 - CR528 and CR534 - CR535 i n t he em i t t e r s o f Q680
and Q720 and +15 V i s r emoved f rom t he anode o f t he
10 dB l og d i odes so t hey a r e now back b i ased .

5 - 7
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CR534 - CR535 , i n t he em i t t e r o f Q720 , and CR527 -
CR528 i n t he em i t t e r o f Q680 , prov i de approx i ma t e l y 4 dB
o f l og ga i n pe r amp l i f i e r ce l l . Th i s prov i des t wo br eak
po i n t s , a t abou t 4 dBend 8 dB o f t he ga i n cur ve ove r t he
dynam i c w i ndow . These t wo br eak po i n t s change t he
cur ve s l ope su f f i c i en t l y t o shape t he cur ve f or 2 dB / D I V .
R737 and R697 se t t he s l ope o f t he cur ve a f t e r t he br eak
po i n t .

The 10 dB and 2 dB / D i v Re f Leve l ad j us t men t s R802
and R801 , pos i t i on t he l i nea r por t i on o f t he l og ga i n cur ve
( see F i g . 5 - 2) w i t h i n t he 8 d i v i s i on gr a t i cu l e w i ndow .

The 2 dB / D I V and L I N mode d i sp l ays r equ i r e a t l eas t
70 dB o f ga i n t hrough t he ana l yze r ' s I F ; t he r e f or e , ad -
d i t i ona l s t ages a r e sw i t ched i n t o i nc r ease t he Func t i on I F
ga i n . S130A i s d i sengaged when t he 2 dB / D I V or L I N
mode bu t t ons a r e pr essed . The base o f t r ans i s t or s Q570
and Q600 now have a r e t urn pa t h t o ground , t hrough S83
and p i n 4 o f P84 , i n t he40 dB or 50 dB pos i t i ons o f t he ga i n
se l ec t or . Ground i ng t he base o f t he t r ans i s t or s , t urn t hem
on and boos t t he ga i n t hrough t hese amp l i f i e r ce l l s an
add i t i ona l 10 dB pe r ce l l . Tr ans i s t or s 0630 and Q660 a r e
t urned on when S83 i s sw i t ched t o t he 60 or 70 dB
pos i t i ons .

Ga i n o f t he Func t i on I F amp l i f i e r , i n t he L I N and 2 dB
modes , i s ca l i br a t ed a t t he 40 dB and 60 dB s t eps by
ad j us t i ng R603 and R664 . 0730 i s t urned on when t he L I N
mode i s se l ec t ed and R733 (L I N Re f Lv l ) se t s t he r e f e r ence
l eve l o f t he d i sp l ay t o t he t op l i ne o f t he gr a t i cu l e .

The ou t pu t s i gna l o f Q700 i s coup l ed t o a l i nea r
de t ec t or . The l i nea r de t ec t or cons i s t s o f Q740 dr i v i ng t he

F i g . 5 - 2 . Log conve r t e r cur ve .
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common em i t t e r amp l i f i e r Q750 - Q760 w i t h f eedback
t hrough C766 , t he de t ec t or d i odes CR772 - CR771 ,
r es i s t or s R775 - R776 , and C776 t o t he i npu t o f t he
amp l i f i e r.

Dur i ng t he pos i t i ve and nega t i ve excur s i on o f t he I F
s i gna l , f eedback cur r en t i s supp l i ed t hrough CR772 and
CR771 . Th i s produces a c i r cu l a t i ng cur r en t t hrough t he
d i odes propor t i ona l t o t he ave r age s i gna l i npu t l eve l . The
nega t i ve v i deo ou t pu t s i gna l i s deve l oped ac ross R772 -
R819 and R771 . The v i deo i s t hen app l i ed t hrough a f i l t e r
ne t wor k t o t he ve r t i ca l ou t pu t s t ages .

L i nea r Base l i ne O f f se t ad j us t men t R803 , compensa t es
f or base l i ne sh i f t when t he d i sp l ay mode i s sw i t ched f rom
LOG t o L I N .

V i deo F i l t e r , Pu l se S t r e t che r , Base l i ne C l i ppe r and

Ve r t i ca l Ou t pu t

V i deo s i gna l s f rom t he de t ec t or , a r e amp l i f i ed by
ope r a t i ona l amp l i f i e r U820B . I t s f eedback r es i s t ance ,
R826 , i s shun t ed by base l i ne c l amp i ng d i odes and f as t or
s l ow v i deo f i l t e r c i r cu i t s t ha t a r e sw i t ched i n by U830 and
U840 .

C l amp i ng d i odes CR825 and CR826 ma i n t a i n t hev i deo
base l i ne r e f e r ence by c l amp i ng t he amp l i f i e r i npu t and
ou t pu t s i gna l l eve l s . CR825 c l amps t he i npu t o f t he
amp l i f i e r f rom sh i f t i ng pos i t i ve and CR826 c l amps t he
ou t pu t a t P820 - 2 so t h i s po i n t canno t sh i f t nega t i ve .

The t hr ee sec t i ons o f U840 a r e connec t ed so t hey
ope r a t e as OR ga t es t o connec t C840 i n t he f eedback l oop
f or U820B . Pu l l i ng p i n 2 or 3 o f P830 l ow , or c l os i ng t he
f ron t pane l 30 kHz sw i t ch S90C , t urns one sec t i on o f U840
on , t o connec t C840 i n t he f eedback l oop . P i n 2 o f P830 i s
pu l l ed l ow when t he f ron t pane l RESOLUT I ON se l ec t or i s
sw i t ched t o t he 30 kHz pos i t i on and p i n 3 o f P830 i s pu l l ed
l ow when t he RESOLUT I ON i s sw i t ched t o 3 kHz or
300 Hz pos i t i on .

The t hr ee sec t i ons o f U830 and one sec t i on o f U840 a r e
connec t ed t o ope r a t e as an AND - OR ga t e . When 300 Hz
(S90A) sw i t ch i s c l osed , one sec t i on o f U830 i s t urned on
t o connec t C830 i n t he f eedback l oop . C l os i ng bo t h S90A
and S90C (300 Hz and 30 kHz ) t urns t wo sec t i ons o f U830
and one sec t i on o f U840 on . Th i s connec t s C830 , C832 ,
and C840 i n t he f eedback l oop . The f o l l ow i ng l og i c
desc r i bes t he t hr ee f i l t e r comb i na t i ons :

30 kHz = (30 kHz RESOLUT I ON ) OR (3 KHz t o 300 Hz
RESOLUT I ON ) OR (C90C c l osed ) .

300 Hz = (S90A c l osed ) .

10 Hz = (S90A) AND (S90C c l osed ) .

O



The ou tpu t o f U820B i s i so l a t ed f rom summ i ng
amp l i f i er U820C by Op Amp U820D . U820C sums the
v i deo s i gna l w i th the do l eve l se t by the ver t i ca l pos i t i on
con t ro l p l us the search marker , when presen t . The ou tpu t
o f U820C dr i ves the pos i t i ve ou tpu t for the osc i l l oscope
i n t er f ace , the i nver t i ng amp l i f i er U820A (wh i ch dr i ves the
nega t i ve ou tpu t to the osc i l l oscope i n t er f ace ) and the
Base l i ne C l i pper c i rcu i t .

C l os i ng the PULSE STRETCHER sw i t ch S90B , turns
0880 on . Cur ren t through an em i t t er fo l l ower ou tpu t
t rans i s tor , o f amp l i f i er U820D , prov i des a f as t charge pa th
for C880 on the pos i t i ve excurs i on o f pu l sed v i deo s i gna l s
and a l ong d i scharge t i me -cons t an t to s t re t ch the decay
t i me .

The Base l i ne C l i pper c i rcu i t cons i s ts o f a common
em i t t er cur ren t sw i t ch (0887-0890) and a l og i c c i rcu i t
(0895-0898) tha t modu l a t es the Z Ax i s sw i t ch i ng c i rcu i t .
The Z Ax i s sw i t ch i ng c i rcu i t cons i s ts o f a cur ren t sw i t ch
(02320-02330) tha t i s con t ro l l ed by an exc l us i ve OR ga t e
(02335 and CR2336) . The ou tpu t o f the cur ren t sw i t ch
dr i ves the Z ax i s common (p i n B17) and the AuxZ ax i s (p i n
A17) .

02335 w i th CR2336 , opera t e as an exc l us i ve OR , to
ga t e the s t a t e o f e i ther i n t er f ace p i n B7 (channe l sw i t ch) or
A16 (mode i n fo) to the base t rans i s tor 02330 . When th i s
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s t a t e i s h i gh , 02320 i s sw i t ched on and pos i t i ve cur ren t
through the i n t er f ace p i n A17 (H i gh) reduces or c l i ps the
cr t beam i n t ens i ty .

The amoun t o f cur ren t through 02320 or 02330 i s a
func t i on o f the Base l i ne C l i pper l og i c c i rcu i t . The common
em i t t er cur ren t sw i t ch Q887-0890 , sw i t ches t rans i s tor
0898 o f f when 0887 i s on . Compos i t e v i deo f rom U820C
w i l l cause the c i rcu i t to sw i t ch a t some l eve l se t by the
BASEL INE CL IPPER con t ro l R96 . When Q890 sw i t ches
on , Q898 i s sw i t ched on i ncreas i ng the cur ren t through
02320 to i ncrease the cr t beam i n t ens i ty .

The BASEL INE CL IPPER con t ro l range i sabou t50%o f
the d i sp l ay amp l i tude . The CONTRAST con t ro l se t s the
qu i escen t cur ren t through CR898 wh i ch es t ab l i shes the
con t ras t be tween the c l i pped and unc l i pped por t i ons o f
the d i sp l ay .

Frequency Readou t

The f requency readou t sys t em l ooks a t the f requency
tune con t ro l vo l t age and ou tpu t s bo th a s t andard readou t
s i gna l for the ma i n f rame and a LED readou t for the
f requency i nd i ca tor on the 71-13 . The sys t em cons i s ts o f a
d i g i t a l vo l tme t er , dr i vers for mu l t i p l ex i ng the LED readou t ,
and an A to D conver t er to dr i ve the ma i n f rame readou t
c i rcu i t s . F i g . 5-3 i s a bas i c func t i ona l b l ock d i agram .
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The DVM i s a pr ec i s i on osc i l l a t or . An i n t egr a t or i s
r amped up and down by sw i t ch i ng i t s i npu t cur r en t s .
These i npu t cur r en t s a r e sw i t ched by commands f rom a
d i g i t a l coun t e r and an ana l og compa r a t or . Dur i ng one
t r ans i t i on , t he coun t i s l oaded i n t o l a t ches . Th i s numbe r i s
t hen d i sp l ayed dur i ng t he nex t t r ans i t i on .

The i n t egr a t or gene r a t es an ou t pu t r am w i t h a t i m i ng
sequence propor t i ona l t o t he do l eve l se t by t he t un i ng
po t en t i ome t e r f or t he 1s t LO . The compa r a t or gene r a t es a
s t ep s i gna l ou t pu t when t he r amp s i gna l c rosses a
r e f e r ence vo l t age wh i ch t r i gge r s t he mu l t i v i br a t or .

The coun t e r coun t s t owa rds 20 , 000 dur i ng t he run - up
t i me o f t he r amp . When t he ou t pu t o f t he compa r a t or s t eps
pos i t i ve , i t t r i gge r s t he f l i p - f l op wh i ch l oads t he coun t i n t o
t he l a t ch and a l so sh i f t s i t s numbe r i n t o decode r s and
dr i ve r s f or t he LED r eadou t . The new s t a t e o f t he f l i p - f l op
a l so sw i t ches t he r e f e r ence cur r en t o f f and t he ou t pu t
vo l t age o f t he i n t egr a t or r amps down t owa rds 0 vo l t s .

Re f e r r i ng t o t he schema t i c d i agr am 12 ; t he vo l t age
ou t pu t o f t he amp l i f i e r U2110 i s propor t i ona l t o t he i npu t
vo l t ages a t p i ns 2 and 3 . The vo l t age a t p i n 3 i s f rom t he
t un i ng po t en t i ome t e r , and r anges f rom abou t - 9 vo l t t o
+9 vo l t . An o f f se t vo l t age can be summed i n w i t h t h i s
t un i ng vo l t age , f or ca l i br a t i on , by ad j us t men t R2135 .

Re f e r ence cur r en t f or t he i n t egr a t or U2140 , i s supp l i ed
by a bu f f e r ed ope r a t i ona l amp l i f i e r U2120 and 02120 . An
i npu t r e f e r ence vo l t age o f 11 . 7 vo l t s t o U2120 i s se t by

Zene r d i ode VR2115 . Th i s se t s t he cur r en t ou t pu t o f 02120
t o a va l ue t ha t i s i ndependen t o f t he s i gna l vo l t ages . The
cur r en t f rom t h i s sour ce i s s t ee r ed e i t he r t o t he i npu t o f t he
i n t egr a t or or t o t he powe r supp l y by d i odes CR2130 ,
CR2132 , and CR2134 .

The vo l t age s t a t e o f p i n F i s se t by t he mu l t i v i br a t or
U2030A , U2030B i n t he d i g i t a l sec t i on o f t he DVM . When
t he s t a t e i s l ow , CR2132 and CR2134 a r e o f f and r e f e r ence
cur r en t i s s t ee r ed t hrough CR2130 t o t he i npu t o f t he
i n t egr a t or . When t he s t a t e i s h i gh , t he d i odes a r e t urned on
t o s t ee r t he r e f e r ence cur r en t t hrough R2147 t o t he powe r
supp l y .

As i nd i ca t ed i n F i g . 5 - 3 , t he r e f e r ence cur r en t i s l a rge r ,
t han t he s i gna l cur r en t so t he ou t pu t o f t he i n t egr a t or i s a
pos i t i ve - go i ng r amp when i t i s summed w i t h t he s i gna l
cur r en t . When t he r e f e r ence cur r en t i s sw i t ched o f f , t he
ou t pu t o f t he i n t egr a t or i s a nega t i ve - go i ng r amp .

The r e f e r ence vo l t age sour ce f or t he compa r a t or
02115 , i s t he ou t pu t o f ope r a t i ona l amp l i f i e r U2130 . The
11 . 7 vo l t Zene r d i ode VR2115 se t s t h i s ou t pu t a t a ve r y
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s t ab l e 11 . 7 vo l t s . Th i s sour ce prov i des t he r e f e r ence f or
t he o f f se t cur r en t t hrough R2135 and t he r e f e r ence f or t he
nega t i ve i npu t o f t he compa r a t or 02145 .

As t he pos i t i ve - go i ng r amp f rom U2110 c rosses t he
r e f e r ence vo l t age , t he ou t pu t o f t he compa r a t or s t eps

h i gh . Th i s t r i gge r s t he mu l t i v i br a t or U2030A , U2030B and
t he vo l t age a t p i n F goes h i gh t o t urn d i odes CR2132 and
CR2134 on . The ou t pu t o f t he i n t egr a t or sw i ngs pas t t he
r e f e r ence vo l t age a s l i gh t amoun t be f or e i t s t a r t s nega t i ve .
When i t aga i n c rosses t he r e f e r ence po t en t i a l , t he ou t pu t
o f t he compa r a t or sw i t ches l ow .

02015 , i n t he d i g i t a l sec t i on o f t he DVM , i s a 0 t o 20 , 000
coun t e r and l a t ch . When i t coun t s t o 20 , 000 or 0 , p i n 18
goes h i gh . Th i s h i gh i s f ed back t hrough t wo i nve r t e r s
U2000B and U2000C t o r ese t t he f l i p - f l op . The r esu l t an t
l ow on p i n F t urns d i odes CR2132 and CR2134 o f f . The
r e f e r ence cur r en t i s aga i n summed w i t h t he s i gna l cur r en t
and t he cyc l e r epea t s . The s l ope o f t he pos i t i ve - go i ng
r amp de t e rm i nes t he t i me r equ i r ed f or t he vo l t age t o r each
t he r e f e r ence t ha t de t e rm i nes t he coun t o f t he coun t e r .

The c l ock i npu t t o t he coun t e r U2015 i s gene r a t ed by
osc i l l a t or 02005 - 02010 . The ou t pu t o f t he osc i l l a t or i s
app l i ed t hrough em i t t e r f o l l owe r 02015 , t o p i n 1 o f 02015 .
The d i g i t ou t pu t on p i ns 4 , 5 , 6 , and 10 i s i n b i na r y f orma t .
The coun t i n t he l a t ch o f U2015 i s t r ans f e r r ed , when t he
l a t ch i s s t robed , t o a BCD - t o - 7 segmen t decode r (02020)

and t hrough i nve r t e r dr i ve r s (2000A , U2000D , U2000E ,
and U2000F ) t o a d i g i t a l - t o - ana l og conve r t e r U2065 . The
conve r t e r sums t he d i g i t a l cur r en t i npu t and prov i des
co l umn sense da t a ( a t p i n 19) f or t he r eadou t c i r cu i t s o f t he
ma i n f r ame .

The d i g i t s a r e d i sp l ayed sequen t i a l l y . The seven d i g i t
code f or t he LED ' s i s app l i ed f rom decode r 02070 ;
howeve r , on l y one d i g i t l i gh t s a t a t i me . The command t o
l i gh t eachh d i g i t i s sen t ou t on p i ns 8 , 7 , 17 , and 22 o f

02015 , t o LED DS2075 . The c l ock pu l se t ha t s t robes t he
d i sp l ay command f rom one d i g i t t o t he nex t i s app l i ed t o
p i n 11 o f U2015 f rom NAND ga t e U2030D . When a t i me s l o t
goes l ow , t he c l ock con t i nues t o s t robe t he coun t e r f rom
one d i g i t t o t he nex t (1 , 10 , 100 , 1000) un t i l t he cor r espon -
d i ng d i g i t d i sp l ay command i s ga t ed t hrough AND - NOR
ga t e U2040 . A t t h i s t i me t he c l ock s i gna l t hrough t he
NAND ga t e U2030D i s b l ocked and t he co l umn sense
s i gna l cur r en t i s sen t f rom p i n 19 o f t he D t o A conve r t e r
02065 , t o t he ma i n f r ame r eadou t .

One un i t o f cur r en t d i f f e r en t i a l ex i s t s be t ween t he LED
r eadou t and t he ma i n f r ame . Res i s t or s R2020 , R2026 ,
R2133 , and R2137 a r e connec t ed be t ween t he r espec t i ve
t i me s l o t l i ne and t he sense l i ne t o add an add i t i ona l un i t o f
cur r en t f or t he ma i n f r ame r eadou t c i r cu i t .



Unca l C i rcu i t

to equa l or exceed 1 , where

B = Reso l u t i on bandw i d th

t = Sweep t i me

Re f erence l eve l ca l i bra t i on o f the d i sp l ay depends on
the comb i na t i on o f f requency span , reso l u t i on bandw i d th ,
sweep ra t e , and v i deo f i l t er bandw i d th . I t was de t erm i ned
f rom the amp l i tude l oss f ac tor equa t i on ' ;

m i n B , V = m i n i mum bandw i d th o f e i ther the reso l u t i on
or v i deo f i l t er

R1284

NOTE :

 

l og [max (B , V) l - max ( l og B or l og V)
I f I t i s pos i t i ve , and i s d i sconnec t ed f rom OV cur ren t source , the vo l t age w i l l go pos i t i ve . I f I t i s nega t i ve , the vo l t age w i l l drop or

go nega t i ve . For th i s reason a ground re f erenced vo l t age compara tor can be used . The UNCAL i nd i ca tor l i gh t s when I t i s pos i t i ve .

F i g . 5-4 . Bas i c func t i ona l d i agram o f the Unca l c i rcu i t .

C i rcu i t Descr i p t i on- 7L13

The mu l t i p l i ca t i on and d i v i s i on o f quan t i t i es i n th i s
equa t i on can be done by summ i ng the l ogar i thm o f the
var i ous parame t ers . The equa t i on becomes :
l og ( f req span) - l og (0 . 5) - l og (m i n B , V) - l og ( t ) > 1

The l ogar i thm i c summa t i on o f these parame t ers i s
per formed by an ana l og c i rcu i t and compared aga i ns t
ground or zero . The resu l t an t i nd i ca t es i f the d i sp l ay i s
unca l i bra t ed or ca l i bra t ed . F i g . 5-4 i l l us t ra t es the bas i c
unca l c i rcu i t .

I Mor r i s Enge l son , " Spec t rum Ana l yzer Measuremen t s (Theoryand Prac t i ce ) " . Tek t ron i x Concep t Book l e t No 062-1334-00 .

5-11

2
_

+~e

a = 1+0 . 195 tB 2
By norma l i z i ng these parme t ers so each t erm i s

or i s grea t er than zero , the equa t i on becomes :
equa l s

200x 10 6 106 106- + max or. l og
( Span)

l og I ( ) , ] +
tha t the d i sp l ay i s ca l i bra t ed when the comb i na t i on o f the Freq B V
above parame t ers cause the equa t i ons ;

Freq Span
0 . 5 (m i n B , V) (B) ( t )

6
l og (10 1- - 1 . 097 > 0B )

l og (
5 x 10-a

)
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Sweep Tr i gge r i ng , Sweep Gene r a t or and Hor i zon t a l

Amp l i f i e r s

The sweep r amp i s gene r a t ed by U1170 when i t i s ga t ed
on by a pos i t i ve ga t e s i gna l f rom U1180 . U1180 can be
t r i gge r ed , or i t w i l l au t oma t i ca l l y r ecyc l e a f t e r an RC t i me
i n t e r va l ( se t a t p i n 12) t o prov i de a cons t an t base l i ne .

Tr i gge r i ng f or t he sweep gene r a t or c i r cu i t i s supp l i ed
f rom one o f t hr ee sour ces wh i ch a r e se l ec t ed by S101 . The
se l ec t ed t r i gge r s i gna l i s app l i ed t o t he i npu t o f an
ope r a t i ona l amp l i f i e r U1010B . The ou t pu t o f U1010B i s
summed w i t h t he do l eve l se t by t he LEVEL con t ro l R100 .
When t he t r i gge r i ng s i gna l amp l i t ude exceeds t h i s do
l eve l , CR1038 i s sw i t ched on t o gene r a t e a pos i t i ve t r i gge r

s i gna l f or t he t r i gge r i npu t t o U1180 . The f o l l ow i ng occur s
as each sour ce i s se l ec t ed : 1) EXT connec t s t he EXT I N
HOR I Z / TR I G connec t or t o t he i npu t o f ope r a t i ona l
amp l i f i e r U1010B . 2) I NT se l ec t s t he ou t pu t o f a d i f f e r en -
t i a l amp l i f i e r U1010A , wh i ch r ece i ves i t s t r i gge r s i gna l
f rom t he ma i n f r ame i n t e r f ace . 3) L I NE se l ec t s a samp l e o f
t he l i ne vo l t age f rom t he ma i n f r ame i n t e r f ace and app l i es i t
t o t he i npu t o f U1010B . FREE RUN ( a t r i gge r i ng mode )
grounds t he i npu t o f U1010B , wh i ch se t s t he ou t pu t o f
U1010C t o approx i ma t e l y 0 vo l t and t he i npu t t o p i n 4 o f
U1180 l ow ( approx i ma t e l y - 0 . 7 vo l t ) . The ga t e gene r a t or
f r ee runs when p i n 4 i s l ow .

The pos i t i ve ga t e ou t o f U1180 prov i des t he s i gna l f or
t he sweep gene r a t or U1170 . The nega t i ve ga t e i s amp l i f i ed
and i nve r t ed by 01230 t o prov i de t he unb l ank i ng ga t e f or
t he c r t . P i n 15 goes h i gh a t t he end o f t he sweep ga t e and
ga t es a ho l do f f pu l se t hrough U1 160A , U1 160B and 01160
t o t he ma i n f r ame i n t e r f ace .

Cur r en t f or t he SWP i nd i ca t or l i gh t DS1152 , i s supp l i ed
by t r ans i s t or 01150 . Dur i ng ga t e t i me , i n t he SGL SWP
mode , t he l amp dr i ve f rom U1180 goes l ow . Th i s ga t es a

l ow ou t o f U1 160B t o t urn t r ans i s t or 01150 on . I n t he SGL
SWP mode , p i n 6 o f U1180 i s grounded so t he ga t e
gene r a t or w i l l no t run un t i l i t has been r ese t by push i ng t he
S t a r t bu t t on and ga t i ng a s i gna l t hrough t he NAND ga t e
U1160C t o t r i gge r 01120 . Th i s pu l l s p i n 7 o f U1180 h i gh
and r ese t s t he ga t e gene r a t or so i t r ecyc l es .

U1170 gene r a t es a sweep r amp o f 10 vo l t s , w i t h a
dur a t i on t ha t depends on t he t i m i ng cur r en t i n t o t he
summ i ng po i n t a t p i n 9 . The t i m i ng cur r en t f or t he
capac i t or s C1173 , C1174 , and C1175 i s supp l i ed t hrough
t i m i ng r es i s t or s R1220 , R1221 , R1222 , and R1224 by
ope r a t i ona l amp l i f i e r U1120A . T i m i ng comb i na t i ons a r e
sw i t ched i n t o t he c i r cu i t by t he T I ME / D I V se l ec t or S104 .

The do l eve l a t t he i npu t t o U1 120A i s ad j us t ed by R1200
t o compensa t e f or o f f se t o f t he I C U1170 . The j umpe r
ac ross P1200 pe rm i t s a s t ep compensa t i on when U1170 i s
r ep l aced and t he o f f se t i s ou t s i de t he r ange o f R1200 .

P i n 6 o f P1160 i s an i npu t f rom a Tr ack i ng Gene r a t or .
When t h i s i npu t i s h i gh , 01215 and 01216 a r e t urned on .
01216 shun t s t he i n t egr a t i ng cur r en t f or U1170 f rom
U1 120A t o ground . 01215 se t s t he sweep ou t pu t l i ne t o a
do l eve l t ha t r epr esen t s cen t e r sweep . R1215 ad j us t s or
ca l i br a t es t h i s o f f se t do l eve l o f t he sweep i n t egr a t or i n
U1170 so t he c r t beam i s cen t e r ed dur i ng t he i npu t s i gna l
pe r i od f rom t he t r ack i ng gene r a t or .

The sweep ou t pu t o f U1170 i s connec t ed t hrough cam
29 o f S104 , t o t he ou t pu t amp l i f i e r U1 050A . U l 050A dr i ves
U1 040D and bo t h amp l i f i e r s supp l y approx i ma t e l y 0 . 5 vo l t
o f push - pu l l dr i ve t o t he ma i n f r ame de f l ec t i on c i r cu i t . Ga i n
o f U1050A i s se t by SWP CAL ad j us t men t R107 . U1050C
prov i des a sweep t o t he ma i n f r ame f or sweep l og i c , wh i ch
prov i des t he + Saw t oo t h Ou t pu t a t t he f ron t pane l o f t he
7000 - Se r i es osc i l l oscope .



I n t roduc t i on

MA I NTENANCE I NSTRUCT I ONS

Th i s sec t i on desc r i bes t he procedur e f or r educ i ng or
pr even t i ng i ns t rumen t ma l f unc t i on , p l us t roub l eshoo t i ng ,
and cor r ec t i ve ma i n t enance . Pr even t i ve ma i n t enance i m-
proves i ns t rumen t r e l i ab i l i t y . Shou l d t he i ns t rumen t f a i l t o
f unc t i on prope r l y , cor r ec t i ve measur es shou l d be t aken
i mmed i a t e l y ; o t he rw i se , add i t i ona l prob l ems may deve l op

w i t h i n t he i ns t rumen t .

Pr even t i ve ma i n t enance cons i s t s o f c l ean i ng , v i sua l
i nspec t i on , pe r f ormance check , and i f needed , a r eca l i br a -
t i on . The pr even t i ve ma i n t enance schedu l e t ha t i s es -
t ab l i shed f or t he i ns t rumen t shou l d be based on t he
env i ronmen t i n wh i ch t he i ns t rumen t i s ope r a t ed and t he
amoun t o f use . Unde r ave r age cond i t i ons ( l abor a t or y
s i t ua t i on ) a pr even t i ve ma i n t enance check shou l d be
pe r f ormed eve r y 1000 hour s o f i ns t rumen t ope r a t i on .

C l ean i ng

PREVENT I VE MA I NTENANCE

C l ean t he i ns t rumen t o f t en enough t o pr even t dus t or
d i r t f rom accumu l a t i ng i n or on i t . D i r t ac t s as a t he rma l
i nsu l a t i ng b l anke t and pr even t s e f f i c i en t hea t d i ss i pa t i on .
I t a l so prov i des h i gh r es i s t ance e l ec t r i ca l l eakage pa t hs
be t ween conduc t or s or componen t s i n a hum i d env i ron -
men t .

Ex t e r i or . C l ean t he dus t f rom t he ou t s i de o f t he
i ns t rumen t by w i p i ng or brush i ng t he sur f ace w i t h a so f t

c l o t h or sma l l brush . The brush w i l l r emove dus t f rom
a round t he f ron t pane l se l ec t or bu t t ons . Ha rdened d i r t
may be r emoved w i t h a c l o t h dampened i n wa t e r t ha t
con t a i ns a m i l d de t e rgen t . Abr as i ve c l eane r s shou l d no t be
used .

I n t e r i or . Norma l l y t he i n t e r i or o f t he i ns t rumen t w i l l no t
r equ i r e c l ean i ng un l ess i t has been l e f t ou t o f t he
osc i l l oscope p l ug - i n compa r t men t and uncove r ed f or an
ex t ended pe r i od o f t i me . C l ean t he i n t e r i or by l oosen i ng
accumu l a t ed dus t w i t h a dr y so f t brush , t hen r emove t he
l oosened d i r t w i t h l ow pr essur e a i r t o b l ow t he dus t c l ea r .
(H i gh ve l oc i t y a i r can damage some componen t s . )
Ha rdened d i r t or gr ease may be r emoved w i t h a co t t on
t i pped app l i ca t or dampened w i t h a so l u t i on o f m i l d
de t e rgen t i n wa t e r . Do no t l eave de t e rgen t on c r i t i ca l
memor y componen t s . Abr as i ve c l eane r s shou l d no t be
used . I f t he c i r cu i t boa rd assemb l i es need c l ean i ng ,
r emove t he c i r cu i t boa rd by r e f e r r i ng t o t he i ns t ruc t i ons
unde r Cor r ec t i ve Ma i n t enance i n t h i s sec t i on .

A f t e r c l ean i ng , a l l ow t he i n t e r i or t o t horough l y dr y
be f or e app l y i ng powe r t o t he i ns t rumen t .

Do no t a l l ow wa t e r t o ge t i ns i de any enc l osed
assemb l y or componen t s such as t he cam sw i t ches ,
hybr i d assemb l i es , d i f f e r en t i a l RF A t t enua t or
assemb l y , po t en t i ome t e r s , e t c . I ns t ruc t i ons f or
r emov i ng t hese assemb l i es a r e prov i ded i n t he
Cor r ec t i ve Ma i n t enance sec t i on . Do no t c l ean any
p l as t i c ma t e r i a l s w i t h organ i c c l ean i ng so l ven t s
such as benzene , t o l uene , xy l ene , ace t one or s i m i l a r
compounds because t hey may damage t he p l as t i c .

Lubr i ca t i on

No componen t s i n t h i s i ns t rumen t r equ i r e l ubr i ca t i on .
The cam sw i t ches a r e se l f - l ubr i ca t i ng .

V i sua l I nspec t i on

A f t e r c l ean i ng , ca r e f u l l y check t he i ns t rumen t f or such
de f ec t s as de f ec t i ve connec t i ons , damaged pa r t s , and
i mprope r l y sea t ed t r ans i s t or s and i n t egr a t ed c i r cu i t s . The
r emedy f or mos t v i s i b l e de f ec t s i s obv i ous; howeve r , i f
hea t - damaged pa r t s a r e d i scove r ed , t r y t o de t e rm i ne t he
cause o f ove rhea t i ng be f or e t he damaged pa r t i s r ep l aced ;
o t he rw i se t he damage may be r epea t ed .

Tr ans i s t or and I n t egr a t ed C i r cu i t Checks

Sec t i on 6 - 71 - 13

Pe r i od i c checks o f t he t r ans i s t or s and i n t egr a t ed
c i r cu i t s a r e no t r ecommended . The bes t measur e o f
pe r f ormance i s t he ac t ua l ope r a t i on o f t he componen t i n
t he c i r cu i t . Pe r f ormance o f t hese componen t s i s
t horough l y checked dur i ng t he pe r f ormance check or
r eca l i br a t i on , and any subs t anda rd t r ans i s t or s or i n -
t egr a t ed c i r cu i t s w i l l usua l l y be de t ec t ed a t t ha t t i me .

When hand l i ng MOS FET ' s , keep t he shor t i ng s t r ap i n
p l ace un t i l t he t r ans i s t or i s i n i t s socke t .

Pe r f ormance Checks and Reca l i br a t i on

The i ns t rumen t pe r f ormance shou l d be checked a f t e r
each 1000 hour s o f ope r a t i on or eve r y s i x mon t hs i f t he
i ns t rumen t i s used i n t e rm i t t en t l y t o ensur e max i mum
pe r f ormance and ass i s t i n l oca t i ng de f ec t s t ha t may no t be
appa r en t dur i ng r egu l a r ope r a t i on . I ns t ruc t i ons f or con -
duc t i ng a pe r f ormance check a r e prov i ded i n t he Pe r f or -
mance Check sec t i on .
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The fo l l ow i ng are a f ew a i ds and sugges t i ons tha t may
ass i s t i n l oca t i ng a prob l em . A f t er the de f ec t i ve assemb l y
or componen t has been l oca t ed , re f er to the Cor rec t i ve
Ma i n t enance par t o f th i s sec t i on for remova l and rep l ace -
men t i ns t ruc t i ons .

Troub l eshoo t i ng A i ds

D i agrams . B l ock and c i rcu i t d i agrams , on fo l dou t
pages i n the d i agrams sec t i on con t a i n s i gn i f i can t
wave form and vo l t age i n forma t i on . The cond i t i on and
i ns t rumen t con t ro l se t t i ngs used to ob t a i n these
wave forms are descr i bed a t the beg i nn i ng o f the d i agram
sec t i on and on the wave form i l l us t ra t i on . Re f er to the
E l ec t r i ca l Par t L i s t sec t i on for a descr i p t i on o f a l l
assemb l i es and componen t s .

C i rcu i t Board I l l us t ra t i ons . E l ec t r i ca l componen t s ,
connec tors and t es t po i n t s are i den t i f i ed on c i rcu i t board
i l l us t ra t i ons l oca t ed on the i ns i de fo l d o f the cor respon-

d i ng c i rcu i t d i agram or the back o f the preced i ng d i agram .
Th i s a l l ows the t roub l eshoo t er to t race and check the
opera t i on o f each c i rcu i t , and phys i ca l l y l oca t e c i rcu i t
componen t s .

W i r i ng Co l or Code . Co l or coded w i res are used to a i d
c i rcu i t t rac i ng . Power supp l y do vo l t age l eads , have e i ther
a wh i t e background for pos i t i ve vo l t age or a v i o l e t
background for nega t i ve vo l t age . S i gna l w i res and coax i a l
cab l es use an i den t i f y i ng one -band or two-band co l or
code .

Mu l t i p l e Term i na l (Harmon i ca ) Connec tor Ho l ders .
Mos t i n t erc i rcu i t connec t i ons are made through p i n
connec tors tha t may be moun t ed i n a harmon i ca t ype
ho l der . The t erm i na l s i n the ho l der are i den t i f i ed by
numbers tha t appear on the ho l der and the c i rcu i t
d i agrams . Connec tor or i en t a t i on to the c i rcu i t board i s
keyed by t r i ang l es on the ho l der and the c i rcu i t board (see
F i g . 6-1) . Some connec tors con t a i n more than one sec -
t i on . A l l connec tors are i den t i f i ed on the schema t i c and
board w i th " P " numbers .

Res i s tor Co l or Code . Brown compos i t i on res i s tors ,
me t a l - f i l m res i s tors ( i den t i f i ab l e by the i r gray body co l or )
and some w i re -wound res i s tors (usua l l y l i gh t b l ue orgray-
green) are used i n the 71-13 . The res i s t ance va l ue o f a w i re -

6-2

TROUBLESHOOT ING

NOTE

Cor rec t i ons and mod i f i ca t i ons to the manua l and
i ns t rumen t are descr i bed on i nser ts bound i n to the
rear o f the manua l . Check th i s sec t i on for changes
and cor rec t i ons to the manua l or the i ns t rumen t .

F i g . 6-1 . Mu l t i p i n (harmon i ca ) c i rcu i t board connec tors .

wound res i s tor i s pr i n t ed on the body o f the componen t .
The res i s t ance va l ue o f a compos i t i on res i s tor or me t a l -
f i l m res i s tor i s co l or -coded on the componen t w i th E IA
co l or -code (some me t a l - f i l m res i s tors may have the va l ue
pr i n t ed on the body) .

Capac i tor Mark i ng . The capac i t ance va l ue o f common
d i sc capac i tors or sma l l e l ec t ro l y t i cs are marked i n
m i cro f arads on the s i de o f the componen t body . The wh i t e
ceram i c capac i tors are co l or coded i n p i co f arads .

D i ode Co l or Code . The ca thode o f each g l ass encased
d i ode i s i nd i ca t ed by a s t r i pe , a ser i es o f s t r i pes , or a do t .
Some d i odes have a d i ode symbo l pr i n t ed on one s i de .
F i g . 6-2 i l l us t ra t es d i ode t ypes and po l ar i t y mark i ngs tha t
are used i n th i s i ns t rumen t .

Trans i s tor and In t egra t ed C i rcu i t E l ec t rode Con f i gura -
t i on . Lead i den t i f i ca t i on for the t rans i s tors and MOS FETs
i s shown i n F i g . 6-3 . IC p i n ou t d i agrams are shown on the
back o f the ad j o i n i ng pu l l ou t schema t i c d i agram .

Sem i conduc tor f a i l ures accoun t for the ma j or i t y o f
e l ec t ron i c equ i pmen t f a i l ures . Mos t sem i conduc tor
dev i ces ( t rans i s tors and IC ' s) are socke t -moun t ed .
Subs t i tu t i on i s o f t en the mos t prac t i ca l means for check -
i ng the i r per formance . The fo l l ow i ng gu i de l i nes shou l d be
fo l l owed when subs t i tu t i ng these componen t s :

a .

 

F i rs t de t erm i ne tha t c i rcu i t vo l t ages are sa f e for the
subs t i tu t ed componen t , so the rep l acemen t w i l l no t be
damaged .

b . Use on l y good componen t s for subs t i tu t i on .



F i g . 6-2 . D i ode po l ar i t y mark i ngs .

c . Turn the power o f f be fore a componen t i s sub-
s t i tu t ed .

d .

 

Be sure the componen t ( t rans i s tor or IC) i s i nser t ed
proper l y i n the socke t (see F i g . 6-3 or the manu f ac tures
da t a shee t ) .

e . A f t er the opera t i ona l check , re turn the good com-
ponen t s to the i r or i g i na l socke t s to reduce ca l i bra t i on t i me
and run- i n per i od .

NOTE

I f a subs t i tu t e i s no t ava i l ab l e , check the t rans i s tor or
MOS FET w i th a dynam i c t es t er such as the
Tek t ron i x Type 576 Curve Tracer . S t a t i c t ype t es t ers ,
such as an ohmme t er , can be used to check the
res i s t ance ra t i o across some sem i conduc tor j unc -
t i on i f no o ther me thod i s ava i l ab l e . (Do no t measure
res i s t ance across MOS FET ' s because they are very
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suscep t i b l e to s t a t i c charges. ) Use the h i gh
res i s t ance ranges (R X 1 k or h i gher ) so the ext erna l
t es t cur ren t i s l i m i t ed to l ess than 6 mA . I f uncer t a i n ,
measure the ext erna l t es t cur ren t w i th an amme t er .
Res i s t ance ra t i os across base - to-em i t t er or base - to-
co l l ec tor j unc t i ons usua l l y run 100 : 1 or h i gher . The
ra t i o i s measured by connec t i ng the me t er l eads
across the t erm i na l s , no t i ng to read i ng , then rever -
s i ng the l eads and no t i ng the second read i ng .

D i ode Checks . Mos t d i odes can be checked i n the
c i rcu i t by t ak i ng measuremen t s across the d i ode and
compar i ng these w i th vo l t ages l i s t ed on the d i agram .
Forward- to-back res i s t ance ra t i os can usua l l y be t aken by
re f er r i ng to the schema t i c and pu l l i ng appropr i a t e t ran-
s i s tors and p i n connec tors to remove l ow res i s t ance l oops
around the d i ode .

Do no t use an ohmme t er sca l e w i th a h i gh ext erna l
cur ren t to check the d i ode j unc t i on . Do no t check
the forward- to-back res i s t ance ra t i os o f tunne l
d i odes or m i xer d i odes .

In t egra t ed C i rcu i t ( IC) Checks . In t egra t ed c i rcu i t s are
mos t eas i l y checked by d i rec t rep l acemen t . When sub-
s t i tu t i on i s i mposs i b l e , check i npu t and ou tpu t s i gna l
s t a t es as descr i bed i n the c i rcu i t descr i p t i on and on the
d i agram . Lead con f i gura t i on and da t a for the IC ' s used i n
th i s i ns t rumen t are prov i ded on the i ns i de fo l d o f the
schema t i c or the back o f the prev i ous schema t i c .

Check ca l i bra t i on and per formance a f t er a f au l t y
componen t has been rep l aced .

I f the above procedure f a i l s to l oca t e the t roub l e , a more
de t a i l ed ana l ys i s mus t be per formed . The C i rcu i t Descr i p-
t i on sec t i on descr i bes the opera t i ona l theory o f each
c i rcu i t and may a i d to fur ther eva l ua t e the prob l em .

Genera l Troub l eshoo t i ng Techn i que

The fo l l ow i ng procedure i s recommended to i so l a t e a
prob l em and exped i t e repa i rs .

1 .

 

Ensure tha t the ma l func t i on ex i s ts i n the i ns t rumen t .
Check the opera t i on o f assoc i a t ed equ i pmen t and the
opera t i ng procedure o f the 71-13 (see Opera t i ng Ins t ruc -
t i ons) .

2 . De t erm i ne and eva l ua t e a l l t roub l e symp toms . Try to
i so l a t e the prob l em to a c i rcu i t or assemb l y . For examp l e :

Absence o f a f requency marker no t ch i n MAX pos i t i on ,
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cou l d i nd i ca t e a ma l func t i on i n the v i deo summ i ng s t age ,
the marker genera tor , or the sw i t ch i ng c i rcu i t ry . A t es t
osc i l l oscope w i l l check the i npu t to the v i deo summ i ng
s t age and i so l a t e the prob l em to one or the o ther o f the two
c i rcu i t s . The b l ock d i agram i n the d i agrams sec t i on can
a i d i n s i gna l t rac i ng and c i rcu i t i so l a t i on . I t a l so shows the
requ i red s i gna l l eve l a t d i f f eren t po i n t s to produce fu l l
screen de f l ec t i on .

When measur i ng vo l t ages and wave forms , use ex-
t reme care i n p l ac i ng me t er l eads or probes .
Because o f h i gh componen t dens i ty and l i m i t ed
access w i th i n the i ns t rumen t , an i nadver t en t move -
men t o f the l eads or probe cou l d cause a shor t
c i rcu i t . Th i s may produce t rans i en t vo l t ages wh i ch
can des t roy many componen t s . The 1s t LO (Y IG
osc i l l a tor ) case i s f l oa t i ng above chass i s po t en t i a l .
Do no t use i t s case as aground re f erence po i n t when
measur i ng vo l t ages . The power supp l y for the
osc i l l a tor i s shor t proo f , however , i t shou l d no t be
shor t ed to chass i s ground over ext ended per i ods .

3 . Make an educa t ed guess as to the na ture o f the
' '

 

prob l em such as componen t f a i l ure orca l i bra t i on , and the
func t i ona l area mos t l i ke l y a t f au l t .

4 . V i sua l l y i nspec t the area or the assemb l y for such
de f ec t s as broken or l oose connec t i ons , i mproper l y
sea t ed componen t s , overhea t ed or burned componen t s ,
cha f ed i nsu l a t i on , e t c . Repa i r or rep l ace a l l obv i ous
de f ec t s . In the case o f overhea t ed componen t s , t ry to
de t erm i ne the cause o f the overhea t ed cond i t i on and
cor rec t be fore app l y i ng power .

5 . By success i ve e l ec t r i ca l checks , l oca t e the prob l em .
At th i s t i me an osc i l l oscope i s a va l uab l e t es t i t em for
eva l ua t i ng c i rcu i t per formance . I f app l i cab l e , check the
ca l i bra t i on ad j us tmen t s . Be fore chang i ng an ad j us tmen t ,
no t e i t s pos i t i on so i t can be re turned to the or i g i na l
se t t i ng . Th i s w i l l f ac i l i t a t e reca l i bra t i on a f t er the t roub l e
has been l oca t ed and repa i red .

6 . De t erm i ne the ext en t o f the repa i r needed ; i f
comp l ex , we recommend con t ac t i ng your l oca l Tek t ron i x
F i e l d O f f i ce or represen t a t i ve . I f m i nor , such as a compo-
nen t rep l acemen t , see the Par ts L i s t for rep l acemen t
i n forma t i on . Remova l and rep l acemen t procedure o f the

assemb l i es and sub-assemb l i es i s descr i bed under
Cor rec t i ve Ma i n t enance .

CORRECT IVE MA INTENANCE

Cor rec t i ve ma i n t enance cons i s ts o f componen t
rep l acemen t and i ns t rumen t repa i r . Spec i a l t echn i ques
and procedures requ i red to rep l ace componen t s i n th i s
i ns t rumen t , are descr i bed here .

Ob t a i n i ng Rep l acemen t Par ts
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A l l e l ec t r i ca l and mechan i ca l par ts are ava i l ab l e
through your l oca l Tek t ron i x F i e l d O f f i ce or represen-
t a t i ve . The Par ts L i s t sec t i on con t a i ns i n forma t i on on how
to order these rep l acemen t par ts . Many st andard e l ec -
t ron i c componen t s can be ob t a i ned l oca l l y i n l ess t i me
than tha t requ i red to order f rom Tek t ron i x , Inc. I t i s bes t to

dup l i ca t e the or i g i na l componen t as c l ose l y as poss i b l e .
Par ts or i en t a t i on and l ead dress shou l d be dup l i ca t ed
because some componen t s are or i en t ed to reduce i n t erac -
t i on or con t ro l c i rcu i t charac t er i s t i cs .

I f a par t you have ordered has been rep l aced w i th a new
or i mproved par t , your l oca l F i e l d O f f i ce or represen t a t i ve
w i l l con t ac t you concern i ng any change i n the par t
number . A f t er repa i r , the c i rcu i t s may need reca l i bra t i on .

Par ts Repa i r and Exchange Program

Assemb l i es con t a i n i ng hybr i d c i rcu i t s orsubs t ra t es i n a
sem i -sea l ed modu l e , comp l ex assemb l i es such as the
d i f f eren t i a l a t t enua tor , and the Y IG osc i l l a tor , can be
exchanged under the Tek t ron i x exchange program . Con-
t ac t your l oca l F i e l d O f f i ce for exchange ra t es .

Tek t ron i x repa i r cen t ers prov i de rep l acemen t or repa i r
serv i ce on ma j or assemb l i es as we l l as the un i t . Re turn the
i ns t rumen t or assemb l y to your l oca l F i e l d O f f i ce for th i s
serv i ce .

So l der i ng Techn i que

D i sconnec t the i ns t rumen t f rom i t s power source
be fore rep l ac i ng or so l der i ng componen t s .

Some o f the c i rcu i t boards i n th i s i ns t rumen t are
mu l t i l ayer ; there fore , ext reme cau t i on mus t be used when
a so l dered componen t i s removed or rep l aced . Excess
hea t f rom the so l der i ng i ron and ben t componen t l eads
may pu l l the p l a t i ng ou t o f the ho l e . We sugges t c l i pp i ng
the o l d componen t f ree , l eav i ng enough l ead l eng th to
so l der the new componen t l eads to . I f you des i re to
remove the componen t l eads ; use a 15 wa t t penc i l t ype
i ron , s t ra i gh t en the l eads on the back s i de o f the board ,
then when the so l der me l t s gen t l y pu l l the so l dered l ead
through the ho l e . A deso l der i ng too l shou l d be used to
remove the o l d so l der .
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Rep l ac i ng t he Squa r e P i n f or t he Mu l t i - p i n Connec -
t or s

I t i s i mpor t an t no t t o damage or d i s t urb t he f e r ru l e when
r emov i ng t he o l d s t ub o f a broken p i n . The f e r ru l e i s
pr essed i n t o t he c i r cu i t boa rd and prov i des a base f or
so l de r i ng t he p i n connec t or .

I f t he broken s t ub i s l ong enough , gr asp i t w i t h a pa i r o f
need l e nose p l i e r s , app l y hea t w i t h a sma l l so l de r i ng i ron
t o t he p i n base o f t he f e r ru l e and pu l l t he o l d p i n ou t . (The
p i n i s pr essed i n t o t he f e r ru l e so a f i rm pu l l i s r equ i r ed t o
pu l l i t ou t . )

I f t he broken s t ub i s t oo shor t t o gr asp w i t h p l i e r s , usea
sma l l dowe l (0 . 028 i nch i n d i ame t e r ) c l amped i n a v i se t o
push t he p i n ou t o f t he f e r ru l e a f t e r t he so l de r has been
hea t ed .

The o l d f e r ru l e can be c l eaned by r ehea t i ng t he so l de r
and p l ac i ng a sha rp ob j ec t such as a t oo t hp i ck or sma l l
dowe l i n t o t he ho l e . A 0 . 031 dr i l l moun t ed i n a p i n v i se may
a l so be used t o r eam t he so l de r ou t o f t he o l d f e r ru l e .

Use a pa i r o f d i agona l cu t t e r s t o r emove t he f e r ru l e f rom
t he new p i n , t hen i nse r t t he p i n i n t o t he o l d f e r ru l e and
so l de r t he p i n t o bo t h s i des o f t he f e r ru l e .

I f i t i s necessa r y t o bend t he new p i n , gr asp t he base o f
t he p i n w i t h need l e nose p l i e r s and bend aga i ns t t he
pr essur e o f t he p l i e r s t o avo i d br eak i ng t he boa rd a round
t he f e r ru l e .

REPLAC I NG ASSEMBL I ES

Mos t assemb l i es or sub - assemb l i es i n t h i s i ns t rumen t
can be eas i l y r emoved and r ep l aced . Some componen t s
and assemb l i es moun t ed be t ween t he f ron t pane l and t he
c i r cu i t boa rd chass i s r equ i r e a de t a i l ed and sequen t i a l
procedur e . The procedur es a r e desc r i bed w i t h i l -
l us t r a t i ons and a s t ep - by - s t ep procedur e .

F ron t Pane l Con t ro l s and Se l ec t or s

F ron t pane l po t en t i ome t e r s a r e sc r ewed i n t o bush i ngs
swaged t o t he f ron t sub - pane l . A l ock washe r be t ween t he
bush i ng and t he po t en t i ome t e r shou l de r , pr even t s t he
po t en t i ome t e r f rom t urn i ng a f t e r i t has been t i gh t ened .

Remove t he knob , unso l de r t he l eads , t hen use p l i e r s
(w i t h t ape ove r t he j aws t o pr even t ma r r i ng t he sur f ace ) t o
unsc r ew t he po t en t i ome t e r ou t o f t he bush i ng .
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When t he po t en t i ome t e r i s r ep l aced , sc r ew i t i n t o t he
bush i ng so i t l ocks i n pos i t i on , r eso l de r t he l eads t o t he i r
r espec t i ve t e rm i na l s ( r emembe r t he t e rm i na l s may no t be
or i en t a t ed t he same as t he o l d ) and r ep l ace t he knobs .
Ensur e t he knob i s prope r l y i ndexed t o t he ma r k i ngs on
t he f ron t pane l .

Remov i ng and I ns t a l l i ng t he F ron t Pane l FRED
SPAN / RESOLUT I ON Knobs and Sk i r t s

NOTE

Turn a l l se l ec t or s t o t he i r f u l l c l ockw i se pos i t i on .
Pos i t i on t he o t he r knobs t ha t have no s t op t o some
r e f e r ence po i n t .

1 . A f t e r sw i t ch i ng t he RESOLUT I ON and FREQ SPAN
se l ec t or s f u l l y cw , l oosen t he se t sc r ews and r emove t he
FREQ SPAN and RESOLUT I ON knobs .

2 . W i t h t he RESOLUT I ON and FREQ SPAN cam
sw i t ches t urned f u l l y c l ockw i se , i ns t a l l t he RESOLUT I ON
knob and FREQ SPAN sk i r t so t he f or ks sea t f i rm l y i n t he
t wo ho l es a t t he t op o f t he RESOLUT I ON knob sk i r t r i ng
( see exp l oded Mechan i ca l Dr aw i ng F i g . 1 i n t he
Mechan i ca l Pa r t s sec t i on ) .

3 . Turn t he RESOLUT I ON knob c l ockw i se , un t i l t he
l as t " 3M " pos i t i on ma r ke r i s cen t e r ed i n t he r eso l u t i on
r eadou t w i ndow , t hen move t he RESOLUT I ON knob away
f rom t he pane l f or c l ea r ance , w i t hou t r emov i ng t he
RESOLUT I ON knob sk i r t . T i gh t en t he RESOLUT I ON
knob se t sc r ews .

4 . W i t h t he PULL TO UNLOCK i nse r t knob pushed i n
t o i t s de t en t pos i t i on , s l i de t he FREQ SPAN knob on t o t he
sw i t ch sha f t un t i l t he spr i ng l oaded p i n engages t he s l o t on
t he hub o f t he RESOLUT I ON knob . The wh i t e i ndex ma r k
on t he FREQ SPAN knob shou l d be a l i gned w i t h MAX
SPAN on t he RESOLUT I ON sk i r t r i ng . T i gh t en bo t h
se t sc r ews f i rm l y , a f t e r cen t e r i ng t he knob p i n i n t he s l o t
and a l l ow i ng f or knob c l ea r ance (use a p i ece o f pape r
be t ween t he knobs ) .

5 . Un l ock t he RESOLUT I ON f rom t he FREQ SPAN
se l ec t or by pu l l i ng ou t t he PULL TO UNLOCK s l eeve .
Ro t a t e each se l ec t or t hrough i t s 19 pos i t i ons t o ensur e
you have f u l l r ange o f t he se l ec t or and t ha t t hey a r e
i ndex i ng prope r l y w i t h t he r eadou t on t he sk i r t .

6 . Push i n t he PULL TO UNLOCK s l eeve t o r ecoup l e
t he t wo se l ec t or s . Now ro t a t e bo t h se l ec t or s t hrough t he i r
r ange . Ensur e t ha t t hey de t en t pos i t i ve l y and

s i mu l t aneous l y . I f t he sw i t ch i ng ac t i on seems rough or
doub l e de t en t s ex i s t , l oosen t he RESOLUT I ON knob
se t sc r ews and a l l ow t he ou t e r sha f t t o s l i p i n t o i t s de t en t
pos i t i on .

O



Rep l ac i ng or Repa i r i ng t he Cam Sw i t ches

The a l i gnmen t and spr i ng t ens i on o f t he cam sw i t ch
con t ac t s a r e c r i t i ca l and mus t be ma i n t a i ned f or
prope r ope r a t i on ; t he r e f or e , r ep l ac i ng or r epa i r i ng
t hese sw i t ches shou l d be pe r f ormed on l y by ex -
pe r i enced pe r sonne l . A r epa i r k i t t ha t i nc l udes
r ep l acemen t con t ac t s , a l i gnmen t t oo l s , and i ns t ruc -
t i ons f or r ep l ac i ng t he sw i t ch con t ac t s , can be
orde r ed f rom Tek t ron i x , I nc . Orde r Pa r t No . 040 -
0541 - 00. I f ass i s t ance i s des i r ed , con t ac t your l oca l
Tek t ron i x F i e l d O f f i ce or r epr esen t a t i ve .

Pr e l i m i na r y . We r ecommend r ep l ac i ng t he comp l e t e
ac t ua t or assemb l y i f any pa r t o f t he ac t ua t or i s de f ec t i ve .
The f o l l ow i ng procedur es desc r i be how t o r ep l ace t he
comp l e t e ac t ua t or f or t he FRED SPAN / RESOLUT I ON
se l ec t or and t he T I ME / D I V se l ec t or . Pr ec i se a l i gnmen t
and comp l ex procedur es a r e r equ i r ed t o r ep l ace any
sec t i on o f t hese ac t ua t or s .

Be f or e t he cam sw i t ch can be r emoved f or r epa i r or
r ep l acemen t , t he Sweep C i r cu i t boa rd assemb l y mus t be
r emoved . Th i s procedur e i s desc r i bed unde r Rep l ac i ng
Ma j or C i r cu i t Boa rd Assemb l i es , wh i ch f o l l ows t h i s
desc r i p t i on .

FRED SPAN / RESOLUT I ON Se l ec t or Rep l acemen t .

1 . Turn t he c i r cu i t boa rd ove r and r emove t he e i gh t (8)
4 - 40 sc r ews t ha t moun t t he ac t ua t or assemb l y t o t he
boa rd .

2 . L i f t t he ac t ua t or assemb l y f rom t he boa rd t o expose
i t s r e l a t ed con t ac t s .

3 . C l ean and r ep l ace any con t ac t s i f necessa r y , as pe r
t he i ns t ruc t i ons w i t h t he r epa i r k i t .

T I ME / D I V Se l ec t or Rep l acemen t .

1 . Unso l de r t he connec t i ons t o t he MANUAL SCAN
po t en t i ome t e r sw i t ch assemb l y .

2 . Turn t he boa rd ove r and r emove f our (4) 4 - 40 sc r ews
t ha t moun t t he ac t ua t or assemb l y t o t he c i r cu i t boa rd .

3 . L i f t t he ac t ua t or assemb l y f rom t he boa rd t o expose
t he r e l a t ed con t ac t s f or c l ean i ng and r epa i r , i f necessa r y .

NOTE

D i sp l ay Mode LOG / L I N Sw i t ches

NOTE
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4 . Rep l ace t he MANUAL SCAN po t en t i ome t e r sw i t ch
assemb l y as f o l l ows :

a ) Remove t wo (2) 2 - 56 sc r ews and l ock washe r s
f rom t he moun t i ng p l a t e l oca t ed a t t he r ea r o f t he
ac t ua t or assemb l y .

b ) Pu l l t he po t en t i ome t e r sw i t ch assemb l y , i n -
c l ud i ng t he coup l e r and sha f t , c l ea r o f t he ac t ua t or
assemb l y .

Rep l ac i ng t he Cam Ac t ua t or and Po t en t i ome t e r Sw i t ch
Assemb l i es .

To r e - assemb l e t hese assemb l i es , r eve r se t he above
r emova l procedur e .

Remov i ng t he F ron t Pane l Pushbu t t on Sw i t ches

Be f or e r emov i ng any o f t he sw i t chab l e se l ec t or s ,
such as t he FREQ SPAN / D I V , pr ese t t he se l ec t or
e i t he r f u l l y cw or ccw. Th i s es t ab l i shes a r e f e r ence
so t he knobs can be cor r ec t l y or i en t ed when t hey a r e
r ep l aced .

1 . D i sconnec t t he sem i - r i g i d cab l e W30 f rom J31 , o f
t he Coup l e r and Band Re j ec t F i l t e r (A30) . Loosen and
r emove t he moun t i ng sc r ews f or assemb l y A40 (No . 1 i n
F i g . 6 - 4) . Remove t he moun t i ng sc r ews and nu t ho l d i ng
t he sw i t ch moun t i ng br acke t (No . 2 i n F i g . 6 - 4) .

On ea r l i e r mode l s , d i sconnec t t he sem i - r i g i d cab l es
f rom t he f i l t e r assemb l y A25 t o A20 ( J29 and A30
( J31) .

2 . Gen t l y l i f t t he f i l t e r assemb l y ou t and down , so i t
does no t obs t ruc t t he sw i t ch c i r cu i t boa rd . NOTE : The r e
a r e t wo space r washe r s be t ween t he assemb l y and t he t op
p l a t e .

3 . Unp l ug t he ha rmon i ca connec t or s t o t he sw i t ch
assemb l y . Remove t he t wo moun t i ng s t ud nu t s t ha t ho l d
t he sw i t ch assemb l y on t he f ron t pane l and s l i de t he sw i t ch
assemb l y back and ou t o f t he i ns t rumen t .

6 - 7
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F i g . 6-4 . Loca t i on o f screws and assemb l i es tha t are re f erenced i n the procedure to remove the d i sp l aymode push bu t ton c i rcu i t board .

Tr i gger i ng Sw i t ches .

1 . Remove the knobs and f ron t pane l .

2 .

 

Loosen the screws tha t ho l d the sw i t ches to the sub-
pane l . Now l oosen the screws tha t ho l d the sub-pane l to
the s i de ra i l s and care fu l l y pu l l the sub-pane l forward un t i l
the sw i t ches can be removed .

V i deo F i l t er and Pu l se S t re t cher Sw i t ches .

1 . Remove the knobs and f ron t pane l .

2 . Loosen the screws tha t ho l d the sw i t ches to the sub-
pane l and s l i de the sw i t ch assemb l y ou t o f the i ns t rumen t .

Rep l ac i ng the C i rcu i t Board Assemb l i es

Remov i ng the DVM Log i c and Readou t C i rcu i t Board .

1 . Remove the moun t i ng screws for the DVM (Ana l og)
and DVM Log i c Readou t c i rcu i t boards (F i g . 6-5A) .

2 .

 

Unp l ug the MARKER l i gh t f rom i t s ho l der by pu l l i ng
on the base o f f the ho l der , then unp l ug the f i ve harmon i ca
p l ugs as shown i n F i g . 6-5A .

6- 8

3 . Unp l ug the i n t erconnec t be tween the two boards .
Move the Log i c and Readou t c i rcu i t board back and to the
l e f t , t i pp i ng the board so the r i gh t f ron t corner c l ears the
ra i l ext rus i on (F i g . 6-5B) .

4 .

 

Move the board to the l e f t un t i l the r i gh t edge c l ears
the moun t i ng ext rus i on , then s l i p the board to the r i gh t
and ou t the top o f the i ns t rumen t (F i g . 6-5B) .

Rep l ac i ng the Sweep C i rcu i t Board .

1 . Pos i t i on the FREQ SPAN / D IV and RESOLUT ION
se l ec tors fu l l y cw . Se t the T IME / D IV se l ec tor i n the OFF
pos i t i on . Loosen the knob l ock i ng screws w i th a 1 / 16 A I l en
wrench and remove the knobs .

2 . D i sconnec t a l l harmon i ca (mu l t i p i n) connec tors to
the sweep board .

3 . Pu l l the cen t er drawer (Reso l u t i on , Y IG dr i ver ,
Vo l t age Memory and 30 Hz F i l t er ) assemb l y up . Uncoup l e
the back ra i l assemb l y f rom the cen t er drawer by push i ng
i n on the spr i ng c l i p and pu l l i ng up on the assemb l y , as
shown i n F i g . 6-6A .



F i g . 6-5 . Remov i ng the Frequency Readou t boards .

Do no t pu l l the cen t er drawer to f ar up or l e t i t f a l l
f ree , because the forward ra i l may be ben t or
damaged.

Ma i n t enance -7L13
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Loca t i on o f the f i ve Sweep C i rcu i t Board moun t i ng
4 . Loosen and remove the back pane l screws shown i n

 

screws .

F i g . 6-6B . Pu l l the back pane l and the p l as t i c c i rcu i t board
ho l der f ree f rom the sweep c i rcu i t board .

 

Sweep board .
F i g . 6-6 . I l l us t ra t i ons to show the procedure for remov i ng the

6-9
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5 . Loosen and remove the f i ve (5) sweep board
moun t i ng screws as shown i n F i g . 6-6C and pu l l the board
assemb l y back and ou t o f the i ns t rumen t .

NOTE

Re f er to Cam Sw i t ch Rep l acemen t procedure i f the
cam sw i t ches are to be rep l aced .

6 .

 

Rep l ace the c i rcu i t board assemb l y , by revers i ng the
remova l procedure . Remember to use the same knob
re f erence po i n t be fore t i gh t en i ng the se t screws , and
check tha t the se l ec tors i ndex proper l y through the i r
range .

Rep l ac i ng the Func t i on I F C i rcu i t Board . Remove or
unp l ug the harmon i ca connec tors and P900 (ou tpu to f the
ca l i bra tor ) f rom the i n t er f ace board . Remove the two
moun t i ng screws and l i f t the board assemb l y ou t o f the
i ns t rumen t .

Rep l ac i ng the Reso l u t i on C i rcu i t Board Assemb l y .
Unscrew and remove the e i gh t (8) moun t i ng pos ts tha t
ho l d the board to the chass i s (see F i g . 6-7) . L i f t the c i rcu i t
board assemb l y o f f o f i t s chass i s .

6-10

Rep l ac i ng C i rcu i t Boards i n the Phase Lock C i rcu i t
(Honeycomb) Assemb l y . Remove the screws ho l d i ng the
sh i e l d cover on the honeycomb and remove the cover .
Loosen and remove the respec t i ve A l l en-head screws tha t
ho l d the board and remove the boards .

Rep l ac i ng the 5 Vo l t Regu l a tor Board . Th i s board i s
moun t ed beh i nd the honeycomb assemb l y . Remove the
four screws tha t go through the top and bo t tom p l a t e to
ho l d the honeycomb assemb l y i n p l ace . S l i de the
honeycomb assemb l y ou t and d i sconnec t the requ i red
connec tors to ga i n access to the mo ther board or the 5-
vo l t regu l a tor board .

Rep l ac i ng M i crowave Assemb l i es

Ma i n t enance Too l s : Open-end o f f se t wrenches are
requ i red to l oosen the nu t s for the sem i - r i g i d coax cab l e
connec tors . F i g . 6-8 shows the two 15 / 64 wrenches and a
5 / 16 i nch wrench ground so i t w i l l f i t i n to l i m i t ed access
spaces . The spec i a l 5 / 16 wrench may be ordered f rom
Tek t ron i x , Inc . (Par t No . 000-0307-00) i f des i red .

F i g . 6-7 . Remove the moun t i ng pos t screws i nd i ca t ed by a c i rc l e ou t l i ne , to f ree the Reso l u t i on board .



F i g . 6 - 8. Wr enches r equ i r ed t o l oosen and r emove t he sem i - r i g i d
cab l e connec t or s .

Rep l ac i ng t he 2 . 095 GHz F i l t e r Assemb l y A10 , or t he
Mu l t i p l i e r , Bandpass F i l t e r Assemb l y A40 .

1 . Loosen t he sem i - r i g i d coax i a l l ead connec t or s .

2 . Loosen t he se t sc r ews t ha t c l amp t he m i xe r i n
pos i t i on and r emove t he m i xe r assemb l y f rom i t s cav i t y .

3 . Loosen and r emove t he f i l t e r moun t i ng sc r ews t hen
s l i de t he assemb l y ou t o f t he un i t .

4 . Rep l ace t he assemb l y by r eve r s i ng t h i s procedur e .

5 . Ca l i br a t e as pe r t he procedur e unde r Rep l ac i ng t he
2nd M i xe r or t he 2 . 18 GHz Bandpass F i l t e r , and 16 -
19 MHz M i xe r Assemb l y .

The nu t s t ha t t i gh t en t he connec t or s f or t he sem i -
r i g i d cab l e p l ugs shou l d be t i gh t ened so t hey a r e

s l i gh t l y mor e t han f i nge r t i gh t . I f s l i gh t t orque does
no t l oosen t he nu t , a second wr ench shou l d be used
t o ho l d t he r i g i d por t i on o f t he connec t or wh i l e
l oosen i ng t he nu t .

When t he cab l es a r e r ep l aced , t orque t hese connec t or
nu t s so t he f i t i s snug or t he cab l e assemb l y j us t s t a r t s t o
t w i s t .

Rep l ac i ng t he 2nd M i xe r Assemb l y . The coup l i ng o f t he
2nd m i xe r a f f ec t s t he r esponse o f t he 2 . 095 GHz bandpass
f i l t e r and m i xe r assemb l i es ; t he r e f or e , r ep l acemen t o f
e i t he r assemb l y r equ i r es r e - ad j us t men t o f t he f i l t e r t un i ng
and m i xe r coup l i ng . Th i s ad j us t men t r equ i r es t he f o l l ow-
i ng equ i pmen t :

1 . A 50 0 c r ys t a l de t ec t or w i t h a f r equency r ange t o
105 MHz ; such as Hew l e t t Packa rd Mode l 8471A .
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2 . A na r row bandpass (1 kHz or l ess ) h i gh ga i n
(0 . 2 mV / D i v ) ve r t i ca l amp l i f i e r ; such as Tek t ron i x 7A22
D i f f e r en t i a l Amp l i f i e r P l ug - I n un i t or 7A13 D i f f e r en t i a l
Compa r a t or Amp l i f i e r .

3 . (Op t i ona l ) A l ow pass f i l t e r ( f l a t t o approx i ma t e l y
110 MHz ) . Th i s f i l t e r pr even t s t he ou t pu t o f t he 2nd LO
(2 . 2 GHz ) f rom deve l op i ng some do ou t pu t l eve l f rom t he

c r ys t a l de t ec t or . Th i s cou l d dr i ve a do coup l ed s i gna l t o
t he ve r t i ca l amp l i f i e r , ou t s i de t he d i sp l ay w i ndow a r ea . I f
t he ve r t i ca l amp l i f i e r i s a 7A22 , w i t h an ad j us t ab l e l ow
f r equency cu t o f f o f approx i ma t e l y 0 . 1 Hz , no ex t e rna l
f i l t e r i s r equ i r ed .

The 2nd m i xe r or i en t a t i on ( ro t a t i on ) a f f ec t s t he m i xe r
ba l ance and r educes spur i ous r esponse t ha t a r e
gene r a t ed by produc t s f rom t he 1s t LO and 1s t m i xe r and
produc t s f rom t he 2nd LO and 2nd m i xe r . Two pos i t i ons ,
180° f rom each o t he r , w i l l ba l ance t he m i xe r , usua l l y one
o f t hese pos i t i ons prov i des t he bes t ba l ance .

The f o l l ow i ng desc r i bes how t o r ep l ace t he assemb l y
and t he a l i gnmen t procedur e .

Ad j us t t he r esponse o f t he f i l t e r and m i xe r assemb l i es .

1 . Se t t he f o l l ow i ng f ron t pane l con t ro l s as i nd i ca t ed :

2 . App l y a - 30 dBm . 52 . 5 MHz s i gna l f rom a s i gna l
gene r a t or t o t he RF I Npu t . Tune t he cen t e r f r equency so
t he app l i ed s i gna l i s cen t e r ed on sc r een . I t may be
necessa r y t o i nc r ease t he s i gna l gene r a t or ou t pu t l eve l t o
ob t a i n a s i gna l i f t he bandpass f i l t e r i s de t uned .

3 . Remove t he s i gna l gene r a t or s i gna l f rom t he RF
I Npu t and l ook f or a spur i ous s i gna l nea r 52 . 5 MHz . Open
up t he d i sp l ay by dec r eas i ng t he FREQ SPAN a f t e r t he
spur i s l oca t ed . Ad j us t t he sweep r a t e t o ob t a i n max i mum
s i gna l amp l i t ude .

4 . Loosen t he m i xe r assemb l y l ock i ng sc r ews ( F i g . 6 -
9) , t hen ro t a t e t he assemb l y t o m i n i m i ze t he spur i ous
s i gna l amp l i t ude . T i gh t en t he l ock i ng sc r ew , ensur i ng t ha t
t he assemb l y pos i t i on does no t sh i f t .

6 - 1 1

FREQUENCY 50 MHz
FREQ SPAN / D I V 50 MHz
RESOLUT I ON 300 kHz
D i sp l ay Mode 10 dB / D I V
RF A t t en 0 dB
Ga i n ' Fu l l y ccw
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F i g . 6-9. Connec t i ng a crys t a l de t ec tor and LF f i l t er to the
105 MHz ou tpu t o f the Hybr i d Assemb l y .

5 . Se t the T IME / D IV to 5 ms , FREQ SPAN / D IV to
5 MHz , RESOLUT ION to 300 kHz and D i sp l ay Mode to
2 dB / D IV .

6 . Re -app l y the 50 MHz s i gna l f rom the s i gna l
genera tor to the RF INpu t and care fu l l y tune the s i gna l to
the cen t er o f the gra t i cu l e .

7 .

 

Remove P28 f rom the 105 MHz ou tpu t o f the hybr i d
and connec t a 105 MHz crys t a l de t ec tor ( through ap-
propr i a t e adap t ers) be tween the 105 MHz I F ou tpu t (J28)
and the Inpu t to the nar row band (1 kHz ) h i gh ga i n
amp l i f i er . (See F i g . 6-9) . Sw i t ch the osc i l l oscope Ver t i ca l
Mode to R i gh t or Chop , so the amp l i f i er ou tpu t can be
observed . Sw i t ch the i npu t coup l i ng o f the amp l i f i er to dc .
I f the amp l i f i er has se l ec t ab l e bandw i d th , se t the HF po i n t
to 1 kHz and the LF po i n t to 0 . 1 Hz .

6- 1 2

NOTE

I f the amp l i f i er does no t have se l ec t ab l e bandw i d th ,
use a LP f i l t er be tween the 105 MHz ou tpu t and the
de t ec tor . I f the bandpass f i l t er a l i gnmen t i s near l y
cor rec t , a s i gna l l eve l o f approx i ma t e l y 0 dBm , w i th a
Vo l t s l D i v de f l ec t i on f ac tor o f 0 . 5 mV , w i l l prov i de a
d i sp l ay amp l i tude tha t i s adequa t e for ad j us t i ng the
f i l t er and m i xer coup l i ng .

8 . Ad j us t the s i gna l genera tor ou tpu t for a d i sp l ay
amp l i tude o f approx i ma t e l y 5 d i v i s i ons (see F i g . 6-10) .
Check the response f l a tness by us i ng the Var i ab l e
a t t enua tor con t ro l o f the s i gna l genera tor to measure the
amp l i tude var i a t i ons i n dB across the top o f the d i sp l ay .
F l a tness shou l d measure w i th i n ±0 . 5 dB , bandpass
shou l d equa l or exceed 5 MHz e i ther s i de o f cen t er . I f
f l a tness or bandpass are no t cor rec t , proceed w i th s t ep 9 .

9 .

 

Ad j us t C15 , C16 , C17 , and the coup l i ng o f the m i xer
for a f l a t topped d i sp l ay tha t i s cen t ered abou t the
gra t i cu l e cen t er .

Do no t ro t a t e the m i xer , because th i s w i l l i n t roduce a
52 . 5 MHz spur tha t was m i n i m i zed i n the f i rs t par t o f
th i s procedure .

(A)

 

Response tha t needs cor rec t i on (>0 . 5 dB dev i a t i on
i n f l a tness) .

(B)

 

Response tha t i s f l a t and a t l eas t 5 MHz e i ther s i de
o f cen t er . F i l t er and m i xer proper l y ad j us t ed .

F i g . 6-10 . I l l us t ra t i ons show i ng bo th an unsa t i s f ac tory and good
response through the 2 . 095 GHz F i l t er and 2nd M i xer Assemb l y .



A t r ea t i se o f coup l ed r esona t or s and t h i s t ype o f f i l t e r i s
g i ven i n Tek t ron i x C i r cu i t Concep t Book l e t 062 - 1055 - 00 .
F i g . 6 - 10 i l l us t r a t es bo t h a sa t i s f ac t or y and unsa t i s f ac t or y
r esponse f or t he f i l t e r - m i xe r comb i na t i on .

10 . Reconnec t P28 t o t he 105 MHz ou t pu t o f t he hybr i d
c i r cu i t . Recheck t he s i gna l l oca t i on t o ensur e i t i s s t i l l
cen t e r ed . Dec r ease t he FREQ SPAN / D I V t o 1 MHz t hen
t une t he F I NE f r equency con t ro l t hrough i t s r ange wh i l e
check i ng t he r esponse f l a t ness ac ross t he 2 MHz band .
S i gna l l eve l mus t r ema i n w i t h i n 0 . 5 dB o f ave r age l eve l .

11 . Remove s i gna l f rom t he RF I Npu t and r e - check
amp l i t ude o f t he 52 . 5 MHz spur t o ensur e t ha t t he m i xe r
assemb l y or i en t a t i on was no t changed .

Rep l ac i ng t hwMu l t i p l i e r , 2 . 18 GHz Bandpass F i l t e r and
16 - 19 MHz M i xe r C i r cu i t Boa rd Assemb l y . I f r ep l acemen t
i s necessa r y , we r ecommend r e t urn i ng t he 71 - 13 t o a
f ac t or y r epa i r cen t e r . The f o l l ow i ng t es t f i x t ur es and
equ i pmen t a r e r equ i r ed t o r ep l ace t hese assemb l i es , i f t he
i ns t rumen t i s t o mee t or exceed spec i f i ca t i ons . 1) A

spec t rum ana l yze r w i t h a f r equency r ange t o 2 . 5 GHz and
a dynam i c r ange o f 70 dB , such as t he 71 - 12 Mod 139T .
2) A second spec t rum ana l yze r t ha t cove r s t he f r equency

spec t rum t o 60 MHz , such as t he 71 - 12 or 71 - 13 . 3) A
26 dB , 50 Q t ap as shown i n F i g . 6 - 11 . 4) A subm i n i a t ur e
(SEALECTRO ) " T " connec t or t oconnec t t he l ow f r equen -

cy spec t rum ana l yze r i n t o t he ou t pu t o f t he coup l e r .

I f t he t es t equ i pmen t i s ava i l ab l e , use t he f o l l ow i ng
procedur e t o ca l i br a t e t he assemb l i es .

1 . Connec t t he t es t equ i pmen t as shown i n F i g . 6 - 11 .

2 . Wh i l e obse r v i ng t he 17 . 5 MHz spec t rum ana l yze r
d i sp l ay , ad j us t t he bandpass f i l t e r w i t h C20 , C22 , and C24
and t he m i xe r coup l i ng f or max i mum r esponse t o
17 . 5 MHz .

3 . Wh i l e obse r v i ng t he d i sp l ay o f t he 2 . 2 GHz spec -
t rum ana l yze r , ad j us t t he m i xe r or i en t a t i on f or m i n i mum
s i deband amp l i t ude o f t he 17 . 5 MHz I F , ma i n t a i n i ng
max i mum amp l i t ude o f t he 17 . 5 MHz s i gna l on t he l ow
f r equency spec t rum ana l yze r d i sp l ay . S i deband

amp l i t ude mus t be down 60 dB or mor e f rom t he 2 . 2 GHz
s i gna l .

4 . Change t he ou t pu t l eve l o f t he 99 . 2045 MHz os -
c i l l a t or by chang i ng t he va l ue o f se l ec t r es i s t or R1620 , so
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t he 17 . 5 MHz I F amp l i t ude i s be t ween - 26 dBm and
- 30 dBm a t t he 26 dB d i v i de r t ap .

Rep l ac i ng t he 1s t LO (Y I G ) Osc i l l a t or Assemb l y .

1 . D i sconnec t t he sem i - r i g i d cab l e W37 .

2 . Loosen and r emove t he bo l t ho l d i ng t he moun t i ng
s t r ap i n p l ace and r emove t he moun t i ng s t r ap .

3 . L i f t t he assemb l y ou t o f i t s c r ad l e . Unso l de r t he
w i r es .

4 . Rep l ace by r eve r s i ng t he procedur e . Re f e r t o F r e -
quency Span and 1s t LO Ca l i br a t i on ad j us t men t s i n t he
Ca l i br a t i on sec t i on , t o ca l i br a t e t he new osc i l l a t or .

Rep l ac i ng t he D i f f e r en t i a l A t t enua t or Assemb l y .

1 . Loosen and d i sconnec t t he i npu t and ou t pu t sem i -
r i g i d cab l es t o t he a t t enua t or and t he sem i - r i g i d cab l es t o
t he f ron t pane l 1s t LO and 2nd LO ou t pu t connec t or s .

Do no t use p l i e r s t o l oosen or t i gh t en t hese connec -
t or s . I f t he nu t on t he p l ug does no t l oosen r ead i l y ,
use a second wr ench t o ho l d t he r i g i d por t i on o f t he
connec t or so t he cab l e does no t bend or t he
connec t or a t t he j ack does no t t w i s t .

2 . Turn t he ga i n and RF A t t enua t or se l ec t or s f u l l y cw ,
t hen r emove t he knobs . Remove t he nu t and p l a t e aga i ns t
t he f ron t pane l .

3 . Remove t he f ron t pane l f rom t he sub - pane l .

4 . Remove t he sc r ews ho l d i ng t he sub - pane l t o t he t op
and bo t t om p l a t es and r emove t he sub - pane l , t hen r emove
t he a t t enua t or assemb l y .

5 . Rep l acemen t procedur e i s t he r eve r se o f t he
r emova l . When t he knobs a r e r ep l aced , ensur e t ha t t hey
i ndex cor r ec t l y . Remembe r t ha t t he knobs we r e pos i t i on -

ed f u l l y cw be f or e r emova l . Torque t he nu t s f or t he sem i -
r i g i d connec t or s un t i l snug t o e l i m i na t e RF l eaks .
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OPT I ON I NFORMAT I ON

Sec t i on 7 - 71. 13

Your i ns t rumen t may be equ i pped w i t h one or mor e op t i ons . Th i s sec t i on desc r i bes t hose op t i ons , or
d i r ec t s t he r eade r t o whe r e t he op t i on i s documen t ed .





ELECTR ICAL REPLACEABLE PARTS L IST

PARTS ORDER ING INFORMAT ION

Rep l acemen t par ts are ava i l ab l e f rom or through your l oca l Tek t ron i x , Inc . F i e l d
O f f i ce or represen t a t i ve .

Changes to Tek t ron i x i ns t rumen t s are some t i mes made to accommoda t e i mproved
componen t s as they become ava i l ab l e , and to g i ve you the bene f i t o f the l a t es t c i rcu i t
i mprovemen t s deve l oped i n our eng i neer i ng depar tmen t . I t i s there fore i mpor t an t , when

order i ng par ts , to i nc l ude the fo l l ow i ng i n forma t i on i n your order : Par t number ,
i ns t rumen t t ype or number , ser i a l number , and mod i f i ca t i on number i f app l i cab l e .

I f a par t you have ordered has been rep l aced w i th a new or i mproved par t , your
l oca l Tek t ron i x , Inc . F i e l d O f f i ce or represen t a t i ve w i l l con t ac t you concern i ng any
change i n par t number .

Change i n forma t i on , i f any , i s l oca t ed a t the rear o f th i s manua l .

SPEC IAL NOTES AND SYMBOLS

X000

 

Par t f i rs t added a t th i s ser i a l number
OOX

 

Par t removed a f t er th i s ser i a l number

ITEM NAME
In the Par ts L i s t , an I t em Name i s separa t ed f rom the descr i p t i on by a co l on ( : ) .

Because o f space l i m i t a t i ons , an I t em Name may some t i mes appear as i ncomp l e t e . For
fur ther I t em Name i den t i f i ca t i on , the U . S . Federa l Ca t a l og i ng Handbook H6-1 can be
u t i l i zed where poss i b l e .

ABBREV IAT IONS

Soc t l on 8-71. 19

ACTR ACTUATOR PLSTC PLAST IC
ASSY ASSEMBLY QTZ QUARTZ
CAP CAPAC ITOR RECP RECEPTACLE
CER CERAM IC RES RES ISTOR
CKT C IRCU IT RF RAD IO FREQUENCY
COMP COMPOS IT ION SEL SELECTED
CONN CONNECTOR SEM ICOND SEM ICONDUCTOR
ELCTLT ELECTROLYT IC SENS SENS IT IVE
ELEC ELECTR ICAL SEP SEPARATELY
FXD F IXED VAR VAR IABLE
INCAND INCANDESCENT WW W I REWOUND
LED L IGHT EM ITT ING D IODE XFMR TRANSFORMER
NONW IR NON W I REWOUND XTAL CRYSTAL
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CROSS I NDEX MFR . CODE NUMBER TO MANUFACTURER

MFR . CODE MANUFACTURER ADDRESS C I TY , STATE , Z I P

OOOOA Lemo USA 2015 2nd S t . Be r k l ey , CA 94710

00853 Sangamo E l ec t r i c Co . , S . Ca ro l i na D i v . P . O . Box 128 P i ckens , SC 29671

01002 Gene r a l E l ec t r i c Co . , I ndus t r i a l and
Hudson Fa l l s , NY 12839

Powe r Capac i t or Produc t s Dep t . John S t .
W I 5320401121 A l l en - Br ad l ey Co . 1201 2nd S t . Sou t h M i l waukee ,

01295 Texas I ns t rumen t s , I nc . , Componen t s
Group P . O . Box 5012 Da l l as , TX 75222

01884 Spr ague E l ec t r i c Co . , Dea rborn
P . 0 . Box 1076 Longwood , FL 32750

02111
E l ec t ron i cs
Spec t ro l E l ec t ron i cs Corp . 17070 Eas t Ga l e Ave . C i t y o f I ndus t r y , CA 91745

02735 RCA Corp . , So l i d S t a t e D i v i s i on Rou t e 202 Some r v i l l e , NY 08876

03888 Py ro f i l m Corp . 60 S . Je f f e r son Rd . Wh i ppany , NJ 07981

04713 Mo t oro l a , I nc . , Sem i conduc t or
Rd . Phoen i x , AZ 85008Produc t s D i v . 5005 E . McDowe l l

07263 Fa i r ch i l d Sem i conduc t or , A D i v . o f
464 E l l i s S t . Moun t a i n V i ew , CA 94040Fa i r ch i l d Came r a and I ns t rumen t Corp .

Haw t horne , CA 9025007910 Te l edyne Sem i conduc t or 12515 Chadron Ave .
08806 Gene r a l E l ec t r i c Co . , M i n i a t ur e

Lamp Produc t s Dep t . Ne l a PK . C l eve l and , OH 44112

10389 Ch i cago Sw i t ch , I nc . 2035 Wabans i a Ave . Ch i cago , I L 60647

11237 CTS Keene , I nc . 3230 R i ve r s i de Ave . Paso Rob l es , CA 93446

12040 Na t i ona l Sem i conduc t or Corp . Comme r ce Dr i ve Danbur y , CT 06810

12697 C l a ros t a t M f g . Co . , I nc . Lowe r Wash i ng t on S t . Dove r , NH 03820

12969 Un i t rode Corp . 580 P l easan t S t . Wa t e r t own , MA 02172

13571 E l ec t ron i c Resea r ch Co . 10005 W . 75 t h Ove r l and Pa r k , KS 66204

13715 Fa i r ch i l d Sem i conduc t or , A D i v . o f
Fa i r ch i l d Came r a and I ns t rumen t Corp . 4300 Redwood Hwy . San Ra f ae l , CA 94903

14752 E l ec t ro Cube I nc . 1710 S . De l Ma r Ave . San Gabr i e l , CA 91776

15818 Te l edyne Sem i conduc t or 1300 Te r r a Be l l a Ave . Moun t a i n V i ew , CA 94040

16179 Omn i Spec t r a , I nc . 24600 Ha l l wood C t . Fa rm i ng t on , M I 48024

16758 De l co Rad i o , D i v . o f Gene r a l Mo t or s Corp . Kokomo , I N 46901

18203 Enge l mann M i c rowave Co . Sky l i ne Dr . Mon t v i l l e , NJ 07045

18324 S i gne t i cs Corp . 811 E . Arques Sunnyva l e , CA 94086

19701 E l ec t r a l M i d l and Corp . , A Nor t h Ame r i can
M i ne r a l We l l s , TX 76067

21847
Ph i l l i ps Co .
Ae r t ech 825 S t ewa r t Dr . Sunnyva l e , CA 94086

24211 Gr i gsby - Ba r t on I nc . 3800 I ndus t r i a l Dr i ve Ro l l i ng Meadows , I L 60008

27014 Na t i ona l Sem i - Conduc t or Corp . 2900 San Ys i dro Way San t a C l a r a , CA 95051

32159 Wes t - Cap Ar i zona 2201 E . E l v i r a Road Tucson , AZ 85706

33174 La r k Eng i nee r i ng Co . , I nc . 1260 Logan Ave . Cos t a Mesa , CA 92626

34553 Ampe r ex E l ec t ron i c Corp . , Componen t D i v . 35 Ho f f man Ave . Happauge , NY 11787

34630 Tyco F i l t e r s D i v . , I nc . 3940 W . Mon t ec i t o Phoen i x , AZ 85019

50579 L i t ron i x I nc . 19000 Homes t ead Rd . Cupe r t i no , CA 95014

56285 Spr ague and Ca r l e t on Avon Keene , NH 03431

56289 Spr ague E l ec t r i c Co . Nor t h Adams , MA 01247

63743 Wa rd Leona rd E l ec t r i c Co . , I nc . 31 Sou t h S t . Moun t Ve rnon , NY 10550

71279 Cambr i dge The rm i on i c Corp . 445 Concord Ave . Cambr i dge , MA 02138

71590 Cen t r a l ab E l ec t ron i cs , D i v . o f
G l obe - Un i on , I nc . 5757 N . Gr een Bay Ave . M i l waukee , W I 53201

72982 Er i e Techno l og i ca l Produc t s , I nc . 644 W . 12 t h S t . Er i e , PA 16512

73138 Beckman I ns t rumen t s , I nc . , He l i po t D i v . 2500 Ha rbor B l vd . Fu l l e r t on , CA 92634

73445 Ampe r ex E l ec t ron i c Corp . 230 Du f f y Ave . H i cksv i l l e , L . I . , NY 11802

74868 Bunke r - Ramo Corp . , The Ampheno l RF D i v . 33 E . F r ank l i n S t . Danbur y , CT 06810

75042 TRW E l ec t ron i c Componen t s , I RC F i xed
Ph i l ade l ph i a , PA 19108Res i s t or s , Ph i l ade l ph i a D i v i s i on 401 N . Broad S t .

76493 Be l l I ndus t r i es , I nc . ,
M i l l e r , J . W . , D i v . P . 0 . Box 5825 Comp t on , CA 90224

78488 S t ackpo l e Ca rbon Co . S t . Ma r ys , PA 15857
OR 97005

80009 Tek t ron i x , I nc . P . 0 . Box 500 Beave r t on ,
R i ve r s i de , CA 9250680294 Bourns , I nc . , I ns t rumen t D i v . 6135 Magno l i a Ave .
Fu l l e r t on , CA 92634

80740 Beckman I ns t rumen t s , I nc . 2500 Ha rbor B l vd .
B l vd . Los Ange l es , CA 90069

81483 I n t e rna t i ona l Rec t i f i e r Corp . 9220 Sunse t
NB 69153Oga l l a l a ,84411 TRW E l ec t ron i c Componen t s , TRW Capac i t or s 112 W . F i r s t S t .

90201 Ma l l or y Capac i t or Co . , D i v . o f
3029 E . Wash i ng t on S t . I nd i anapo l i s , 1N 46206

91637
P . R . Ma l l or y Co . , I nc .
Da l e E l ec t ron i cs , I nc . P . 0 . Box 609 Co l umbus , NB 68601
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Ck t No .
Tek t ron i x
Pa r t No .

Se r i a l / Mode l
E f f

No .
Dscon t Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

A l 119 - 0331 - 02 ATT / GA I N D I FF : 80009 119 - 0331 - 02
A l A l 670 - 1760 - 00 CKT BOARD ASSY : REF LVL RDOUT 80009 670 - 1760 - 00
A4 119 - 0462 - 00 M I XER UN I T , DBL : I ST M I XER 8000 . 9 119 - 0462 - 00
A5 119 - 0507 - 00 HYB CKT ENCL : D I R CPLR AND ATT 80009 119 - 0507 - 00
A6 119 - 0512 - 00 HYB CKT ENCL : TW D I R FLTR AND BP FLTR 80009 119 - 0512 - 00

A10 119 - 0513 - 00 HYB CKT ASSY : 2 . 2 GHZ LP FLTR AND BP FLTR 80009 119 - 0513 - 00
A l l 119 - 0306 - 01 M I XER UN I T , SGL : 2ND M I XER 80009 119 - 0306 - 01
A12 119 - 0289 - 00 OSC ASSY : 2 - 4 GHZ 80009 119 - 0289 - 00
A20 119 - 0511 - 00 HYB CKT ASSY : 2ND LO , D I R CPLR AND BS FLTR 80009 119 - 0511 - 00
A25 119 - 0501 - 00 XBO10108 LP F I LTER ASSY : 80009 119 - 0501 - 00

A30 119 - 0509 - 00 HYB CKT ASSY : D I R CPLR AND BS FLTR 80009 119 - 0509 - 00
A40 119 - 0508 - 00 HYB CKT ASSY : MULTR AND 2 . 183 GHZ BP FLTR 80009 119 - 0508 - 00
A41 119 - 0306 - 02 M I XER UN I T , SGL : M I XER FOR 2ND LO PHASE LOCK 80009 119 - 0306 - 02
A50 119 - 0510 - 00 HYB CKT ASSY : D I R CPLR AND PHASE DET W I TH ER 80009 119 - 0510 - 00
A60 . 670 - 3106 - 00 CKT BOARD ASSY : 10 DB GA I N SEL 80009 670 - 3106 - 00

A80 119 - 0334 - 01 I F MODULE ASSY : 105 MHZ 80009 119 - 0334 - 01
A80A1 670 - 1745 - 01 CKT BOARD ASSY : 105 MHZ I F 80009 670 - 1745 - 01
A80A2 205 - 0152 - 01 SHELL , TUNED CAV : 2 / TUN I NG SCREWS AND CAP 80009 205 - 0152 - 01
A90 670 - 3111 - 00 CKT BOARD ASSY : V I D FLTR AND PLS STRETCHED 80009 670 - 3111 - 00
A100 670 - 3110 - 00 CKT BOARD ASSY : TR I GGER SOURCE SW I TCH 80009 670 - 3110 - 00

A102 670 - 3109 - 00 CKT BOARD ASSY : TR I GGER MODE SEL 80009 670 - 3109 - 00
A130 672 - 0429 - 00 DSPL MODE ASSY : 80009 672 - 0429 - 00
A130A1 670 - 3112 - 00 CKT BOARD ASSY : DSPL MODE SW I TCH CONNECTOR 80009 670 - 3112 - 00
A130A2 670 - 3113 - 00 CKT BOARD ASSY : DSPL MODE RES I STOR 80009 670 - 3113 - 00
A200 670 - 3373 - 00 CKT BOARD ASSY : RESOLUT I ON 80009 670 - 3373 - 00

A500 670 - 3374 - 00 B010100 B039999 CKT BOARD ASSY : FUNCT I ON I F 80009 670 - 3374 - 00
A500 670 - 3374 - 01 B040000 CKT BOARD ASSY : FUNCT I ON I F 80009 670 - 3374 - 01
A1000 672 - 0421 - 00 SWEEP ASSEMBLY : 80009 672 - 0421 - 00
A1000A l 670 - 3107 - 00 CKT BOARD ASSY : SWEEP , SPAN , UNCAL SENSE 80009 670 - 3107 - 00
A1000A2 670 - 3114 - 00 CKT BOARD ASSY : SWP AND V I D FLTR RDOUT 80009 670 - 3114 - 00

A1400 644 - 0444 - 00 PHASE LOCK ASSY : 80009 644 - 0444 - 00
A140OA l 670 - 3098 - 00 CKT BOARD ASSY : 16 - 19 MHZ AMPL 80009 670 - 3098 - 00
A1400A2 670 - 3099 - 00 CKT BOARD ASSY : 16 - 19 MHZ V CONTROLLED OSC 80009 670 - 3099 - 00
A1400A3 670 - 3100 - 00 CKT BOARD ASSY : PHASE DETECTOR 80009 670 - 3100 - 00
A1400A4 670 - 3102 - 00 CKT BOARD ASSY : 99 . 2045 MHZ CRYSTAL OSC 80009 670 - 3102 - 00

A1400A5 670 - 3103 - 00 CKT BOARD ASSY : SUM APML AND 2ND LO ERROR AM 80009 670 - 3103 - 00
A1400A6 670 - 3108 - 00 CKT BOARD ASSY : SAMPL I NG GEN AND DR I VER 80009 670 - 3108 - 00
A1400A7 670 - 3105 - 00 CKT BOARD ASSY : MOTHER BOARD 80009 670 - 3105 - 00
A1400A8 670 - 3289 - 00 B010100 B039999 CKT BOARD ASSY : +5 VOLT REGULATED PWR SUP 80009 670 - 3289 - 00
A1400A8 670 - 3289 - 01 B040000 CKT BOARD ASSY : +5 VOLT REGULATED PWR SUP 80009 670 - 3289 - 01

A2000 670 - 3101 - 00 CKT BOARD ASSY : DVM , LOG I C AND RDOUT 80009 670 - 3101 - 00
A2100 670 - 3116 - 00 CKT BOARD ASSYDVM , ANALOG SECT 80009 670 - 3116 - 00
A2200 119 - 0478 - 00 FREQ TUN I NG ASSY : 80009 119 - 0478 - 00
A220OA l 670 - 3115 - 00 CKT BOARD ASSY : TUNE CONTROL 80009 670 - 3115 - 00
A2300 670 - 3117 - 00 CKT BOARD ASSY : CENTER I NTERFACE 80009 670 - 3117 - 00

A2350 670 - 3118 - 00 CKT BOARD ASSY : LEFT I NTERFACE 80009 670 - 3118 - 00
A2500 670 - 3104 - 00 B010100 B019999 CKT BOARD ASSY : Y I G DR I VER , V MEM , 30 HZ FLTR 80009 670 - 3104 - 00
A2500 670 - 3104 - 01 B020000 B039999 CKT BOARD ASSY : Y I G DR I VER , V MEM 30 HZ FLTR 80009 670 - 3104 - 01
A2500 670 - 3104 - 02 B040000 CKT BOARD ASSY : Y I G DR I VER , V MEM 30 HZ FLTR 80009 670 - 3104 - 02

AT3 119 - 0479 - 00 ATTENUATOR , FXD : 3DB , DC , 6GHZ , 5 OHM 18203 A799S

C80 281 - 0709 - 00 CAP . , FXD , CER D I : 7PF , + / - , O . 1PF , 500V 72982 374 - 000COG0709B
C82 281 - 0139 - 00 CAP . , VAR , CER D I : 2 . 5 - 9PF , 100V 72982 518 - 002A2 . 5 - 9
C83 283 - 0238 - 00 CAP . , FXD , CER D I : O . O1UF , 108 , 50V 72982 8121NO71WR5103K
C84 281 - 0697 - 00 CAP . , FXD , CER D I : 5000PF , +100 - 08 , 100V 72982 2425 - 003W5W502A
C85 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 0% , 200V 72982 8111A208E102Z

C86 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z
C87 281 - 0524 - 00 CAP . , FXD , CER D I : 150PF , + / - 30PF , 500V 72982 301 - OOOX5UO151M
C95 281 - 0122 - 00 CAP . , VAR , CER D I : 2 . 5 - 9PF , 100V 72982 518 - OOOA2 . 5 - 9
C201 283 - 0080 - 00 CAP . , FXD , CER D I : 0 . 022UF , +80 - 208 , 25V 56289 19C611
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Ck t No .
Tek t ron i x
Pa r t No .

Se r i a l / Mode l No .
E f f Dscon t Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

C204 283 - 0642 - 00 CAP . , FXD , M I CA D : 33PF , + / - 0 . 5PF , 300V 00853 D l OE333000500
C207 283 - 0080 - 00 CAP . , FXD , CER D I : 0 . 022UF , +80 - 208 , 25V 56289 19C611
C211 283 - 0080 - 00 CAP . , FXD , CER D I : 0 . 022UF , +80 - 208 , 25V 56289 19C611
C212 281 - 0616 - 00 CAP . , FXD , CER D I : 6 . 8PF , + / - O . 5PF , 200V 72982 374 - 001COH0689D
C230 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M

C231 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C232 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C241 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C242 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C244 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M

C248 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C250 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C253 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C258 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 20% , 150V 72982 855 - 547E103Z
C260 281 - 0562 - 00 CAP . , FXD , CER D I : 39PF , 10% , 500V 72982 301 - OOOU2JO390K

C261 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C267 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C270 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C272 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C280 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z

C281 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C283 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C288 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C290 281 - 0562 - 00 CAP . , FXD , CER D I : 39PF , 108 , 500V 72982 301 - OOOU2JO390K
C292 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 20% , 150V 72982 855 - 547E103Z

C294 - 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C296 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E1032
C300 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C320 283 - 0642 - 00 CAP . , FXD , M I CA D : 33PF , + / - 0 . 5PF , 300V 00853 D l OE333000SOO
C321 283 - 0603 - 00 CAP . , FXD , M I CA D : 113PF , 2% , 300V 00853 D153F113000

C322 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2PO94R
C323 281 - 0615 - 00 CAP . , FXD , CER D I : 3 . 9PF , + / - 0 . 5PF , 200V 72982 374 - 001COJO399D
C324 283 - 0644 - 00 CAP . , FXD , M I CA D : 150PF , 18 , 500V 00853 D155E151FO
C325 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2P094R
C326 281 - 0615 - 00 CAP . , FXD , CER D I : 3 . 9PF , + / - 0 . 5PF , 200V 72982 374 - 001COJO399D

C327 283 - 0618 - 00 CAP . , FXD , M I CA D : 130PF , 28 , 300V 00853 D153E I 31GO
C328 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2P094R
C329 281 - 0727 - 00 CAP . , FXD , CER D I : 12 . 8PF , 18 , 500V 72982 374 - 0050001289F
C333 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C338 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z

C340 281 - 0727 - 00 CAP . , FXD , CER D I : 12 . SPF , 18 , 500V 72982 374 - 0050001289F
C341 283 - 0618 - 00 CAP . , FXD , M I CA D : 130PF , 28 , 300V 00853 D153E131GO
C342 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2P094R
C343 281 - 0615 - 00 CAP . , FXD , CER D I : 3 . 9PF , + / - 0 . 5PF , 200V 72982 374 - 001COJO399D
C344 283 - 0644 - 00 CAP . , FXD , M I CA D : 150PF , 18 , 500V 00853 D15SE151FO

C345 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2P094R
C346 281 - 0615 - 00 CAP . , FXD , CER D I : 3 . 9PF , + / - O . 5PF , 200V 72982 374 - 001COJO399D
C347 283 - 0603 - 00 CAP . , FXD , M I CA D : 113PF , 28 , 300V 00853 D153F113000
C348 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - O11E2P094R
C349 283 - 0642 - 00 CAP . , FXD , M I CA D : 33PF , + / - 0 . 5PF , 300V 00853 D l OE333000500

C353 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C354 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 20% , 50V* 72982 8131NO75651104M
C383 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C385 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E I 03Z
C388 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 20% , 150V 72982 855 - 547E103Z

C390 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C391 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C392 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 20% , 50V 72982 8131NO75651104M
C422 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
C424 283 - 0003 - 00 CAP . , FXD , CER D I : O . O1UF , +80 - 208 , 150V 72982 855 - 547E103Z
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C428 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C440 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C442 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C444 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E I 03Z
C445 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z

C448 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 20% , 150V 72982 855 - 547E I 03Z
C450 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C452 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C455 283 - 0665 - 00 CAP . , FXD , M I CA D : 190PF , 1% , 100V 00853 D151F191FO
C456 281 - 0123 - 00 CAP . , VAR , CER D I : 5 - 25PF , 100V 72982 518 - OOOA5 - 25

C457 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C458 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C462 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C468 283 - 0003 - 00 CAP . , FXD , CER D I : O . O I UF , +80 - 20% , 150V 72982 855 - 547E103Z
C470 281 - 0716 - 00 CAP . , FXD , CER D I : 13 . 8PF , 18 , 500V 72982 374 - 0050001389F

C471 283 - 0618 - 00 CAP . , FXD , M I CA D : 130PF , 28 , 300V 00853 D153E131GO
C472 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 ' 38 - 011E2P094R
C473 281 - 0612 - 00 CAP . , FXD , CER D I : 5 . 6PF , + / - 0 . 5PF , 500V 72982 374 - 001COH0569D
C474 283 - 0603 - 00 CAP . , FXD , M I CA D : 113PF , 28 , 300V 00853 D153F113000
C475 281 - 0092 - 00 CAP . , VAR , CER D I : 9 - 35PF 72982 538 - 011E2P094R

C476 283 - 0600 - 00 CAP . , FXD , M I CA D : 43PF , 5% , 500V 00853 D l OE430JO500
C477 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E1032
C479 . 283 - 0003 - 00 CAP . , FXD , CER D I : 0 . 01UF , +80 - 208 , 150V 72982 855 - 547E103Z
C500 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 20% , 25V 72982 813 I N039651105Z
C501 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z

C502 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C511 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C514 283 - 0191 - 00 ' CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C517 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C521 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M

C523 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C524 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C527 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M
C531 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M
C534 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M

C538 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C546 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 209 , 50V 72982 8121N063651223M
C547 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C551 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C554 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - 00OU2MO101M

C560 281 - 0504 - 00 CAP . , FXD , CER D I : I OPF , + / - 1PF , SOOV 72982 301 - OOOCOGO10OF
C562 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C566 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C567 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R I 04K
C571 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M

C572 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C574 281 - 0620 - 00 CAP . , FXD , CER D I : 21PF , 18 , 500V 72982 301 - 000COG021OF
C581 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 10% , l 00V 72982 8131N147W5R104K
C584 281 - 0523 - 00 CAP . , FXD , CER D I : l 00PF , + / - 20PF , 350V 72982 301 - 00OU2MO101M
C596 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M

C597 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C601 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C602 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C604 281 - 0620 - 00 CAP . , FXD , CER D I : 21PF , 18 , 500V 72982 301 - 000COG021OF
C611 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 10% , 100V 72982 8131N147W5R104K

C614 281 - 0523 - 00 CAP . , FXD , CER D I : l 00PF , + / - 20PF , 350V 72982 301 - 00OU2MO101M
C626 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121N063651223M
C627 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C631 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C632 283 - 0167 - 00 CAP . , FXD , CER D I : O . I UF , 108 , 1OOV 72982 8131N147W5R104K
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C634 281 - 0620 - 00 CAP . , FXD , CER D I : 21PF , 18 , 500V 72982 301 - 000COG021OF
C641 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C644 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C656 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C657 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K

C661 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M
C662 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C664 281 - 0620 - 00 CAP . , FXD , CER D I : 21PF , 18 , 500V 72982 301 - 000COG021OF
C671 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C674 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M

C685 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C686 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C687 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C697 281 - 0576 - 00 CAP . , FXD , CER D I : 11PF , 58 , 500V 72982 301 - 05000G0110J
C701 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M

C704 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M
C711 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C714 281 - 0580 - 00 CAP . , FXD , CER D I : 470PF , 10% , 500V 72982 301 - OOOZ5DO471K
C725 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C726 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , 50V 72982 8121NO63651223M

C727 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C731 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C732 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 108 , 100V 72982 8131N147W5R104K
C734 281 - 0577 - 00 CAP . , FXD , CER D I : 14PF , 58 , 500V 72982 301 - 05000G0140J
C737 281 - 0576 - 00 CAP . , FXD , CER D I : 11PF , 5% , 500V 72982 301 - 05000G0110J

C741 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 20% , 25V 72982 8131NO39651105Z
C744 281 - 0511 - 00 B010100 B039999 CAP . , FXD , CER D I : 22PF , +2 . 2PF , 500V 72982 301 - 000COG0220K
C744 281 - 0629 - 00 B040000 CAP . , FXD , CER D I : 33PF , 58 , 600V 72982 308 - 000COG033OG
C748 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C751 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z

C757 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C766 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E102P
C767 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 20% , 25V 72982 8131NO39651105Z
C776 283 - 0167 - 00 CAP . , FXD , CER D I : O . l UF , 10% , 100V 72982 8131N147W5R104K
C811 281 - 0550 - 00 CAP . , FXD , CER D I : 120PF , 108 , 500V 72982 301 - OOOX5PO121K

C813 281 - 0504 - 00 CAP . , FXD , CER D I : 1OPF , + / - 1PF , 500V 72982 301 - OOOCOGO10OF
C814 283 - 0641 - 00 CAP . , FXD , M I CA D : 180PF , 18 , 100V 00853 D151E181FO
C816 283 - 0639 - 00 CAP . , FXD , M I CA D : 56PF , 1% , 100V 00853 D151E560FO
C817 283 - 0599 - 00 CAP . , FXD , M I CA D : 98PF , 58 , 500V 00853 D l OE980JO500
C820 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z

C823 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 813 I N039651105Z
C826 281 - 0504 - 00 CAP . , FXD , CER D I : JOPF , + / - 1PF , 500V 72982 301 - OOOCOGO10OF
C830 285 - 0808 - 00 CAP . , FXD , PLSTC : O . JUF , 108 , 50V 01884 LP88A1A104KO04
C832 290 - 0573 - 00 CAP . , FXD , ELCTLT : 2 . 7UF , 20% , 50V 56289 196D275XO050JA1
C840 285 - 0659 - 00 CAP- . , FXD , PLSTC : O . OO1UF , 108 , 100V 56289 490P10291

C850 281 - 0578 - 00 CAP . , FXD , CER D I : 18PF , 5% , 500V 72982 301 - OOOCOGO180J
C852 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 0% , 500V 72982 831 - 516E102P
C857 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C858 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C880 283 - 0010 - 00 CAP . , FXD , CER D I : 0 . 05UF , +100 - 20% , 50V 56289 273C20

C890 281 - 0509 - 00 CAP . , FXD , CER D I : 15PF , + / - 1 . 5PF , 500V 72982 301 - OOOCOGO150K
C893 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C898 281 - 0518 - 00 CAP . , FXD , CER D I : 47PF , + / - 9 . 4PF , 500V 72982 301 - OOOU2JO470M
C950 283 - 0598 - 00 CAP . , FXD , M I CA D : 253PF , 58 , 300V 00853 D153E2530JO
C951 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 813 I N075651104M

C952 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E I 02P
C953 283 - 0005 - 00 CAP . , FXD , CER D I : O . O1UF , +100 - 08 , 250V 72982 8131 - 250651103P

C954 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E102P
C962 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E102P

C1004 283 - 0004 - 00 CAP . , FXD , CER D I : 0 . 02UF , +80 - 208 , 150V 72982 855016Z5VO203Z
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C1020 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 20% , 25V 72982 8131NO39651105Z
C1028 281 - 0592 - 00 CAP . , FXD , CER D I : 4 . 7PF , + / - 0 . 5PF , 500V 72982 301 - 023COH0479D
C1048 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131N039651105Z
C1049 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1050 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z

C1051 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1053 283 - 0177 - 00 CAP . , FXD , CER D I : I UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1060 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C1088 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E102P
C1100 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z

C1105 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1112 283 - 0177 - 00 CAP . , FXD , CER D I : I UF , +80 - 20% , 25V 72982 8131NO39651105Z
C1125 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C1126 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C1128 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M

C1138 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1152 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E102P
C1164 ' 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 813 I N075651224M
C1167 281 - 0513 - 00 CAP . , FXD , CER D I : 27PF , + / - 5 . 4PF , 500V 72982 301 - OOOP2GO270M
C1168 283 - 0114 - 00 CAP . , FXD , CER D I : 0 . 0015UF , 5 t s , 200V 72982 805 - 509B152J

C1172 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 20% , 50V 72982 8131NO75651224M
C11731

C1175~
295 - 0171 - 00 CAP . , SET MTCHD : 510PF , 0 . 05UF , 5UF

C1176 281 - 0509 - 00 CAP . , FXD , CER D I : 15PF , + / - 1 . 5PF , 500V 72982 301 - OOOCOGO150K

C1178 283 - 0668 - 00 CAP . , FXD , M I CA D : 184PF , 18 , 500V 00853 D155F1840FO
C1186 290 - 0536 - 00 CAP . , FXD , ELCTLT : l 0UF , 208 , 25V 90201 TDC106MO25FL
C1188 290 - 0527 - 00 CAP . , FXD , ELCTLT : 15UF , 20% , 20V 90201 TDC156MO20FL
C1210 283 - 0644 - 00 CAP . , FXD , M I CA D : 150PF , 18 , 500V " 00853 D155E I 51FO
C1230 290 - 0525 - 00 CAP . , FXD , ELCTLT : 4 . 7UF , 208 , 50V 56289 196D475XO050KA1

C1235 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 20% , 50V 72982 8131NO75651224M
C1238 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C1297 283 - 0203 - 00 CAP . , FXD , CER D I O . 47UF , 20% , 50VOV 72982 8131NO75651474M
C1400 283 - 0256 - 00 CAP . , FXD , CER D I : 130PF , 58 , 100V 72982 8121B145P3K131J
C1402 283 - 0256 - 00 CAP . , FXD , CER D I : 130PF , 58 , 100V 72982 8121B145P3K131J

C1405 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 20% , 50V 72982 8131NO75651104M
C1406 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1408 283 - 0256 - 00 CAP . , FXD , CER D I : 130PF , 58 , 100V 72982 8121B145P3K131J
C1401 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1414 283 - 0256 - 00 CAP . , FXD , CER D I : 130PF , 58 , 100V 72982 8121B145P3K131J

C1500 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z
C1505 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1510 283 - 0204 - 00 CAP . , FXD , CER D I : O . O1UF , 208 , 50V 72982 8121NO58651103M
C1512 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z
C1520 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z

C1530 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z
C1535 283 - 0197 - 00 B010100 B010108 CAP . , FXD , CER D I : 470PF , 58 , 100V 72982 812 I N064000471J
C1535 283 - 0330 - 00 B010109 CAP . , FXD , CER D I : 100PF , 5% , 50V 72982 8121N145000101J

C1536 283 - 0156 - 00 CAP . , FXD , CER D I : 1000PF , +100 - 08 , 200V 72982 8111A208E102Z
C1539 283 - 0197 - 00 B010100 B010108 CAP . , FXD , CER D I : 470PF , 58 , 100V 72982 8121NO64000471J

C1539 283 - 0330 - 00 B010109 CAP . , FXD , CER D I : l 00PF , 5% , 50V 72982 8121N145000101J

C1550 290 - 0441 - 00 CAP . , FXD , ELCTLT : 20UF , 108 , 1OV 56289 109D206X9010C2
C1552 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C1554 283 - 0111 - 00 CAP . , FXD , CER D I : O . JUF , 208 , 50V 72982 8131N075651104M
C1556 283 - 0204 - 00 CAP . , FXD , CER D I : O . O1UF , 208 , 50V 72982 8121NO58651103M

C1562 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1563 281 - 0161 - 00 CAP . , VAR , CER D I : 5 - 15PF , 350V 72982 518 - OOOA5 - 15
C1564 283 - 0249 - 00 CAP . , FXD , CER D I : 0 . 068UF , 108 , 50V 72982 8131NO75WR5683K
C1573 290 - 0513 - 00 CAP . , FXD , ELCTLT : 510UF , +75 - 108 , 25V 56289 109D575
C1574 283 - 0204 - 00 CAP . , FXD , CER D I : 0 . O1UF , 20% , 50V 72982 8121NO58651103M
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C1576 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1600 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 0% , 500V 72982 831 - 516E102P
C1602 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 20% , SOV 72982 8121NO63651223M
C1607 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C1610 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , SOV 72982 8121NO63651223M

C1612 281 - 0536 - 00 CAP . , FXD , CER D I : 100PF , 500V 72982 301 - 055X5PO102K
C1614 281 - 0616 - 00 CAP . , FXD , CER D I : 6 . 8PF , + / - 0 . 5PF , 200V 72982 374 - 001COH0689D
C1615 281 - 0629 - 00 CAP . , FXD , CER D I : 33PF , 58 , 600V 72982 308 - 000COG033OG
C1617 283 - 0000 - 00 CAP . , FXD , CER D I : O . OO1UF , +100 - 08 , 500V 72982 831 - 516E I 02P
C1712 285 - 0901 - 00 CAP . , FXD , PLSTC : 0 . 47UF , 5% , 50V 01884 LP88A1A473J

C1717 285 - 0901 - 00 CAP . , FXD , PLSTC : 0 . 47UF , 5% , 50V 01884 1P88A I A473J
C1730 285 - 0913 - 00 CAP . , FXD , PLSTC : 3UF , 5% , 50V 01884 LP88A1A305J
C1732 285 - 0905 - 00 CAP . , FXD , PLSTC : 0 . 33UF , 58 , 50V 01884 LP66A l A334JO02
C1735 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1736 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M

C1737 281 - 0536 - 00 CAP . , FXD , CER D I : 100PF , 500V 72982 301 - 055X5PO102K
C1740 285 - 0808 - 00 CAP . , FXD , PLSTC : O . 1UF , 10% , 50V 01884 LP88A I A104KO04
C1742 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1754 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1755 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M

C1756 285 - 1056 - 00 CAP . , FXD , PLSTC : l UF , 28 , 50V 14752 625B I A105G
C1757 285 - 1056 - 00 CAP . , FXD , PLSTC : l UF , 2% , 50V 14752 625B1A105G
C1800 283 - 0177 - 00 CAP . , FXD , CER D I : I UF , +80 - 20% , 25V 72982 8131NO39651105Z
C1802 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1804 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 813 I N075651104M

01806 - 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C1808 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C1810 281 - 0513 - 00 CAP . , FXD , CER D I : 27PF , + / - 5 . 4PF , 500V 72982 301 - OOOP2GO270M
C1812 283 - 0204 - 00 CAP . , FXD , CER D I : O . O1UF , 208 , 50V 72982 8121NO58651103M
C1820 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M

C1822 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1830 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1832 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1834 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C1836 283 - 0346 - 00 CAP . , FXD , CER D I : 0 . 47UF , +80 - 20% , 100V 72982 8131 - M l OO651474Z

C1838 283 - 0346 - 00 CAP . , FXD , CER D I : 0 . 47UF , +80 - 208 , 100V 72982 8131 - M l OO651474Z
C1900 290 - 0513 - 00 CAP . , FXD , ELCTLT : 510UF , +75 - 108 , 25V 56289 109D575
C1902 290 - 0513 - 00 CAP . , FXD , ELCTLT : 510UF , +75 - 108 , 25V 56289 109D575
C1904 290 - 0340 - 00 CAP . , FXD , ELCTLT : 10UF , 10% , 50V 56289 109D106X9050C2
C1906 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00

C1908 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1912 285 - 1069 - 00 CAP . , FXD , PLSTC : 0 . 047UF , 200V 14752 230B I C473
C1914 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1916 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1920 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00

C1922 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1924 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1926 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1928 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00
C1930 281 - 0752 - 00 CAP . , FXD , CER D I : 1750PF 80009 281 - 0752 - 00

C1941 290 - 0527 - 00 CAP . , FXD , ELCTLT : 15UF , 20% , 20V 90201 TDC156MO20FL
C1960 290 - 0441 - 00 B010100 B039999 CAP . , FXD , ELCTLT : 20UF , 10% , 1OV 56289 1090206X901002
C1960 290 - 0134 - 00 B040000 CAP . , FXD , PLSTC : 22UF , + / - 208 , 15V 56289 150D226XO01582
C1962 290 - 0441 - 00 B010100 B039999 CAP . , FXD , ELCTLT : 20UF , 108 , 1OV 56289 1090206X901002
C1962 290 - 0134 - 00 B040000 CAP . , FXD , PLSTC : 22UF , + / - 208 , 15V 56289 150D226XO01582

C1966 283 - 0116 - 00 CAP . , FXD , CER D I : 820PF , 58 , 500V 72982 801 - 547B821J
C1967 283 - 0178 - 00 CAP . , FXD , CER D I : O . l UF , +80 - 208 , 100V 72982 8131N145651104Z
C1968 290 - 0340 - 00 CAP . , FXD , ELCTLT : 10UF , 10% , 50V 56289 109D106X9050C2
C2000 290 - 0530 - 00 CAP . , FXD , ELCTLT : 68UF , 20% , 6V 90201 TDC686MO06FL
C2005 283 - 0666 - 00 CAP . , FXD , M I CA D : 890PF , 2% , 100V 00853 D151F891GO
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C2010 290 - 0527 - 00 CAP . , FXD , ELCTLT : 15UF , 208 , 20V 90201 TDC156M020FL
C2012 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C2060 283 - 0005 - 00 CAP . , FXD , CER D I : O . O1UF , +100 - 0% , 250V 72982 8131 - 250651103P
C2110 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C2114 290 - 0528 - 00 CAP . , FXD , ELCTLT : 15UF , 20% , 50V 90201 TDC156 - MO50GL

C2120 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C2130 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C2132 281 - 0505 - 00 CAP . , FXD , CER D I : 12PF , + / - 1 . 2PF , 500V 72982 301 - 0020000120K
C2140 283 - 0670 - 00 CAP . , FXD , M I CA D : 375PF , 18 , 500V 00853 D155F3750FO
C2142 281 - 0523 - 00 CAP . , FXD , CER D I : 100PF , + / - 20PF , 350V 72982 301 - OOOU2MO101M

C2144 285 - 0809 - 00 CAP . , FXD , PLSTC : I UF , 108 , 50V 01884 LP88A1A I O5K
C2146 290 - 0525 - 00 CAP . , FXD , ELCTLT : 4 . 7UF , 20% , 50V 56289 196D475XO050KA1
C2150 290 - 0529 - 00 CAP . , FXD , ELCTLT : 47UF , 20% , 20V 56289 196D476XO020LA3
C2152 290 - 0530 - 00 CAP . , FXD , ELCTLT : 68UF , 208 , 6V 90201 TDC686MO06FL
C2154 290 - 0529 - 00 CAP . , FXD , ELCTLT : 47UF , 208 , 20V 56289 196D476XO020LA3

C2156 290 - 0529 - 00 CAP . , FXD , ELCTLT : 47UF , 20% , 20V 56289 196D476XO020LA3
C2200 283 - 0111 - 00 CAP . , FXD , CER D I : O . I UF , 20% , 50V 72982 8131NO75651104M
C2201 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C2202 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C2206 283 - 0059 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8141NO38651105Z

C2214 283 - 0115 - 00 CAP . , FXD , CER D I : 47PF , 58 , 200V 72982 805 - 509000470J
C2216 283 - 0629 - 00 CAP . , FXD , M I CA D : 62PF , 18 , 500V 00853 D105E620FO
C2224 . 283 - 0115 - 00 CAP . , FXD , CER D I : 47PF , 58 , 200V 72982 805 - 509000470J
C2228 283 - 0629 - 00 CAP . , FXD , M I CA D : 62PF , 18 , 500V 00853 D105E620FO
C2302 283 - 0111 - 00 CAP . , FXD , CER D I : O . I UF , 208 , 50V 72982 8131NO75651104M

C2304 283 - 0111 - 00 CAP . , FXD , CER D I : O . I UF , 208 , 50V 72982 8131NO75651104M
C2306 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
C2308 283 - 0111 - 00 ' CAP . , FXD , CER D I : O . I UF , 208 , 50V 72982 8131NO75651104M
C2500 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C2502 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M

, '. 2510 281 - 0653 - 00 CAP . , FXD , CER D I : 3 . 3PF , 308 , 200V 72982 374 - 001COK0109C
C2512 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C2514 285 - 0683 - 00 CAP . , FXD , PLSTC : 0 . 022UF , 58 , 100V 01002 64F15AC223
C2516 281 - 0523 - 00 B010100 B019999X CAP . , FXD , CER D I : l 00PF , + / - 20PF , 350V 72982 301 - OOOU2MO1O1M
C2520 281 - 0536 - 00 CAP ; , FXD , CER D I : 100PF , 500V 72982 301 - O55X5PO102K

C2522 283 - 0198 - 00 CAP . , FXD , CER D I : 0 . 22UF , 208 , 50V 72982 8131NO75651224M
C2524 290 - 0650 - 00 CAP . , FXD , ELCTLT : 1000UF , 208 , 1OV 56289 109D108XOO1OT2
C2526 290 - 0650 - 00 CAP . , FXD , ELCTLT : 1000UF , 208 , 1OV 56289 109D108XOO1OT2
C2538 281 - 0504 - 00 CAP . , FXD , CER D I : 1OPF , + / - l PF , 500V 72982 301 - OOOCOGO I OOF
C2550 290 - 0340 - 00 CAP . , FXD , ELCTLT : 10UF , 10% , 50V 56289 109D106X9050C2

C2554 283 - 0178 - 00 CAP . , FXD , CER D I : O . l UF , +80 - 208 , 100V 72982 8131N145651104Z
C2556 283 - 0178 - 00 CAP . , FXD , CER D I : O . l UF , +80 - 20% , 100V 72982 8131N I 45651104Z
C2558 283 - 0204 - 00 CAP . , FXD , CER D I : O . O1UF , 208 , 50V 72982 8121NO58651103M
C2559 283 - 0051 - 00 CAP . , FXD , CER D I : 0 . 0033UF , 5% , 100V 72982 813 I N145000332J
C2562 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M

C2568 290 - 0536 - 00 CAP . , FXD , ELCTLT : l 0UF , 208 , 25V 90201 TDC106MO25FL
C2569 283 - 0204 - 00 CAP . , FXD , CER D I : O . O1UF , 20% , 50V 72982 8121NO58651103M
C2578 283 - 0129 - 00 CAP . , FXD , CER D I : 0 . 56UF , 208 , 100V 56289 275C7
C2579 283 - 0129 - 00 CAP . , FXD , CER D I : 0 . 56UF , 208 , 100V 56289 275C7
C2582 290 - 0340 - 00 CAP . , FXD , ELCTLT : 10UF , 108 , 50V 56289 109D106X9050C2

C2583 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C2584 283 - 0177 - 00 CAP . , FXD , CER D I : l UF , +80 - 208 , 25V 72982 8131NO39651105Z
C2586 283 - 0268 - 00 CAP . , FXD , CER D I : 0 . 015UF , 108 , 50V 72982 8131NO75W5R153K
C2610 285 - 1031 - 00 CAP . , FXD , PLST6 : 0 . 56UF , 108 , 50V 84411 TEK- 116
C2620 290 - 0536 - 00 B010100 B039999 CAP . , FXD , ELCTLT : 10UF , 208 , 25V 90201 TDC106MO25FL

C2620 290 - 0512 - 00 B040000 CAP . , FXD , ELCTLT : 22UF , 208 , 15V 56285 196D226XO015KA1
C2700 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 20% , 50V 72982 813 I N075651104M
C2710 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 20% , 50V 72982 8131NO75651104M
C2714 283 - 0111 - 00 CAP . , FXD , CER D I : O . 1UF , 20% , 50V 72982 8131NO75651104M
C2716 283 - 0111 - 00 CAP . , FXD , CER D I : O . l UF , 208 , 50V 72982 8131NO75651104M
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C2724 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M
C2738 283 - 0191 - 00 CAP . , FXD , CER D I : 0 . 022UF , 208 , 50V 72982 8121NO63651223M

CR91
CR92 l 153 - 0044 - 00 SEM I COND DEV I CE : S I L I CON , 15V , MATCHED 80009 153 - 0044 - 00
CR93 I
CR9J4
CR242 152 - 0524 - 00 SEM I COND DEV I CE : l 00V , 100MA 80009 152 - 0524 - 00

CR280 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR355 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR356 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR357 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR444 152 - 0524 - 00 SEM I COND DEV I CE : l 00V , 100MA 21847 A5S138

CR457 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR478 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR511 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR512 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR514 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108

CR515 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR517 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR518 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR521 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR522 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108

CR524 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR525 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR527 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR528 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR531 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108

CR532 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR534 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR535 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR540 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR546 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108

CR547 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR701 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR771 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR772 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR801 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR802 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR825 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR826 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR854 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR887 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR888 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR895 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR898 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR1038 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1040 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR1237 152 - 0141 - 02 SEM I COND . DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1283 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1284 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR1295 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1315 152 - 0075 - 00 SEM I COND DEV I CE : GE , 25V , 40MA 72982 ED48

CR1331 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1332 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1372 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1374 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR1530 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341

CR1564
CR1730

152 - 0578 - 00
152 - 0246 - 00

SEM I COND DEV I CE : VARACTOR , 200PF
SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676
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1Furn i shed as a un i t w i t h 670 - 3106 - 00 .
2Furn i shed as a un i t w i t h 670 - 3111100 .
3Furn i shed as a un i t w i t h 670 - 3110 - 00 .
4 Furn i shed as a un i t w i t h 670 - 3109 - 00 .
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CR1742 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR1744 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR1745 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR1746 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR1748 152 - 0246 - 00 SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676

CR1749 152 - 0246 - 00 SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676
CR1820 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR1822 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR1830 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR1832 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108

CR1955 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR1965 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR2060 152 - 0322 - 00 SEM I COND DEV I CE : S I L I CON , 15V 01295 A1108
CR2130 152 - 0246 - 00 SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676
CR2132 152 - 0246 - 00 SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676

CR2134 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2142 152 - 0246 - 00 SEM I COND DEV I CE : S I L I CON , 400P I V , 200MA 07910 CD12676
CR2202 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2206 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2332 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR2336 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2342 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2525 152 - 0400 - 00 SEM I COND DEV I CE : S I L I CON , 400V , l A 04713 1N4936
CR2526 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2590 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220

CR2592 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2602 152 - 0242 - 00 SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR2608 152 - 0242 - 00 ' SEM I COND DEV I CE : S I L I CON , 225V , 200MA 12969 NDP341
CR2710 152 - 0141 - 02 SEM I COND DEV I CE : S I L I CON , 30V , 150MA 07910 CD8220
CR2720 152 - 0153 - 00 SEM I COND DEV I CE : S I L I CON , 15V , 50MA 13715 FD7003

CR2722 152 - 0153 - 00 SEM I COND DEV I CE : S I L I CON , 15V , 50MA 13715 FD7003
CR2724 152 - 0153 - 00 XB040000 SEM I COND DEV I CE : S I L I CON , 15V , 50MA 13715 FD7003
CR2726 152 - 0153 - 00 XB040000 SEM I COND DEV I CE : S I L I CON , 15V , 50MA 13715 FD7003

DS27 1
DS922
DS94
DS96 2
DS101 3

DS130 150 - 0048 - 00 LAMP , I NCAND : 5V , 60MA 08806 683
DS1152 4
DS1156 4
DS2075 150 - 1012 - 00 NUM D I SPLAY : 4 D I G I TS , ? SEG LED , RED 50579 DATA- L I T 34

FL2 119 - 0472 - 00 F I LTER , LOW PASS : 1800MHZ 33174 LSM1800 - 10AA
FL360 119 - 0276 - 00 F I LTER BAND PAS : 1OMHZ 34630 10 . 0 - 30
FL370 119 - 0278 - 00 F I LTER BAND PAS : 1OMHZ 34630 10 . 0 - 3 . 0
FL380 119 - 0275 - 00 F I LTER BAND PAS : 300HZ 34630 10 . 0 - 3000
FL2730 119 - 0449 - 00 F I LTER BAND PAS : 1OMHZ 80009 119 - 0449 - 00

J70 131 - 1471 - 00 CONN , RCPT , ELEC : OOOOA RA1306
J80 131 - 0156 - 00 CONN , COAX : 74868 27 - 3
J87 136 - 0387 - 00 JACK , T I P : GRAY 71279 4352 - 1 - 0318
J88 136 - 0387 - 00 JACK , T I P : GRAY 71279 4352 - 1 - 0318
J92 131 - 0156 - 00 CONN , COAX : 74868 27 - 3

J95 131 - 0156 - 00 CONN , COAX : 74868 27 - 3
J97 136 - 0387 - 00 JACK , T I P : GRAY 71279 4352 - 1 - 0318
J98 136 - 0387 - 00 JACK , T I P : GRAY 71279 4352 - 1 - 0318
J211 131 - 0391 - 01 CONNECTOR , RCPT , : 50 OHM , COAX ; SNAP- ON MALE 80009 131 - 0391 - 01
J240 131 - 0391 - 01 CONNECTOR , RCPT , : 50 OHM , COAX , SNAP- ON MALE 80009 131 - 0391 - 01

J900 131 - 0391 - 01 CONNECTOR , RCPT , : 50 OHM , COAX , SNAP- ON MALE 80009 131 - 0391 - 01
J2700 131 - 0391 - 01 CONNECTOR , RCPT , : 50 OHM , COAX , SNAP- ON MALE 80009 131 - 0391 - 01
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K281 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00
K300 148 - 0087 - 00 RELAY , SPDT : 90MW 24211 GB835C- 1
K353 148 - 0087 - 00 RELAY , SPDT : 90MW 24211 GB835C- 1
K354 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00
K355 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00

K356 148 - 0087 - 00 RELAY , SPDT : 90MW 24211 GB835C- 1
K357 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00
K1955 148 - 0086 - 00 RELAY REED : 24211 GB835C- 1
K1965 148 - 0076 - 00 RELAY , MAG REED : 24211 GB831A- 22
K2526 148 - 0087 - 00 RELAY , SPDT : 90MW 24211 GB835C- 1

K2602 148 - 0076 - 00 RELAY , MAG REED : 24211 GB831A- 22
K2700 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00
K2710 148 - 0088 - 00 RELAY , DPDT : 120MW 80009 148 - 0088 - 00

L80 108 - 0215 - 00 CO I L , RF : 1 . 1UH 80009 108 - 0215 - 00
L82 108 - 0706 - 00 CO I L , RF : 146NH 80009 108 - 0706 - 00
L85 108 - 0433 - 00 CO I L , RF : 0 . 09UH 80009 108 - 0433 - 00
L86 108 - 0703 - 00 CO I L , RF : 3UH 80009 108 - 0703 - 00
L87 108 - 0704 - 00 CO I L , RF : 3 . 27UH 80009 108 - 0704 - 00

L88 108 - 0758 - 00 CO I L , RF : 3 . 34UH 80009 108 - 0758 - 00
L89 108 - 0182 - 00 CO I L , RF : 0 . 3UH 80009 108 - 0182 - 00
L202 108 - 0315 - 00 CO I L , RF : 0 . 22UH 32159 72203M
L204 108 - 0062 - 00 CO I L , RF : 0 . 45UH 80009 108 - 0062 - 00
L230 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00

L231 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00
L232 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00
L254 108 - 0406 - 00 CO I L , RF : 80UH , TORO I DAL 80009 108 - 0406 - 00
L284 108 - 0406 - 00 CO I L , RF : 80UH , TORO I DAL 80009 108 - 0406 - 00
L292 108 - 0406 - 00 CO I L , RF : 80UH , TORO I DAL 80009 108 - 0406 - 00

L321 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L324 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L327 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L341 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L344 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00

L347 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L382 276 - 0528 - 00 SH I ELD I NG BEAD : 80009 276 - 0528 - 00
L390 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00
L391 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00
L392 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00

L455 108 - 0095 - 00 CO I L , RF : 1 . 4UH 80009 108 - 0095 - 00
L471 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L474 108 - 0701 - 00 CO I L , RF : 1 . 3UH 80009 108 - 0701 - 00
L533 108 - 0240 - 00 CO I L , RF : 820UH 76493 108 - 0240 - 00
L548 108 - 0443 - 00 CO I L , RF : 25UH 80009 108 - 0443 - 00

L813 108 - 0702 - 00 CO I L , RF : 36UH 80009 108 - 0702 - 00
L816 108 - 0443 - 00 CO I L , RF : 25UH 80009 108 - 0443 - 00
L950 108 - 0538 - 00 CO I L , RF : 2 . 7UH 76493 70F276A I
L951 108 - 0666 - 00 CO I L , RF : 900NH 80009 108 - 0666 - 00
L954 276 - 0507 - 00 SH I ELD I NG BEAD , : 0 . 6UH 78488 57 - 0180 - 7D

L958 276 - 0507 - 00 SH I ELD I NG BEAD , : 0 . 6UH 78488 57 - 0180 - 7D
L1400 108 - 0062 - 00 CO I L , RF : 0 . 45UH 80009 108 - 0062 - 00
L1408 108 - 0062 - 00 CO I L , RF : 0 . 45UH 80009 108 - 0062 - 00
L1505 108 - 0551 - 00 CO I L , RF : 14UH 80009 108 - 0551 - 00
L1512 108 - 0440 - 00 CO I L , RF : 8UH , TORO I DAL I NDUCTOR 80009 108 - 0440 - 00

L1530 108 - 0440 - 00 CO I L , RF : BUH , TORO I DAL I NDUCTOR 80009 108 - 0440 - 00
L1536 108 - 0440 - 00 CO I L , RF : 8UH , TORO I DAL I NDUCTOR 80009 108 - 0440 - 00
L1552 108 - 0551 - 00 CO I L , RF : 14UH 80009 108 - 0551 - 00
L1562 108 - 0551 - 00 CO I L , RF : 14UH 80009 108 - 0551 - 00
L1564 108 - 0474 - 00 CO I L , RF : 2UH 80009 108 - 0474 - 00

L1602 108 - 0315 - 00 CO I L , RF : 0 . 22UH 32159 72203M
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L1800 108 - 0551 - 00 CO I L , RF : 14UH 80009 108 - 0551 - 00
L1814 276 - 0507 - 00 SH I ELD I NG BEAD , : 0 . 6UH 78488 57 - 0180 - 7D
L1832 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00
L1835 108 - 0395 - 00 CO I L , RF : 64UH ' 80009 108 - 0395 - 00
L2000 108 - 0598 - 00 CO I L , RF : 200UH 80009 108 - 0598 - 00

L2150 108 - 0537 - 00 CO I L , RF : 200UH 80009 108 - 0537 - 00
L2152 108 - 0597 - 00 CO I L , RF : TORO I DAL , 425UH 80009 108 - 0597 - 00
L2154 108 - 0537 - 00 CO I L , RF : 200UH 80009 108 - 0537 - 00
L2608 108 - 0431 - 00 CO I L , RF : REED DR I VE 80009 108 - 0431 - 00
L2710 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00

L2712 276 - 0528 - 00 XB020000 SH I ELD I NG BEAD : 0 . 1UH 80009 276 - 0528 - 00
L2718 108 - 0395 - 00 CO I L , RF : 64UH 80009 108 - 0395 - 00

P30 131 - 1470 - 00 CONN , RCPT , ELEC : 16179 OSM- 209
P36 131 - 1470 - 00 CONN , RCPT , ELEC : 16179 OSM- 209

085 151 - 1055 - 00 TRANS I STOR : S I L I CON , JFE , N - CHANNEL 02735 62460
0204 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0211 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0240 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0250 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00

0260 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0270 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0280 - 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0290 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00
0330 151 - 0442 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 2N2857 80009 151 - 0442 - 00

0380 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0420 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0440 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0450 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0460 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00

1540 151 - 0195 - 00 TRANS I STOR : S I L I CON , NPN 04713 SPS8800
0550 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0560 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0570 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0580 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00

0590 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0600 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0610 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0620 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0630 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00

0640 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0650 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0660 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0670 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0680 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00

0700 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0710 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0720 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0730 151 - 0220 - 00 TRANS I STOR : S I L I CON , PNP 80009 151 - 0220 - 00
0740 151 - 0195 - 00 TRANS I STOR : S I L I CON , NPN 04713 SPS8800

0750 151 - 0221 - 00 TRANS I STOR : S I L I CON , PNP 07263 S24849
0760 151 - 0221 - 00 TRANS I STOR : S I L I CON , PNP 07263 524849
0880 151 - 0195 - 00 TRANS I STOR : S I L I CON , NPN 04713 SPS8800
0887 151 - 0195 - 00 TRANS I STOR : S I L I CON , NPN 04713 SPS8800
0890 151 - 0195 - 00 TRANS I STOR : S I L I CON , NPN 04713 SPS8800

0895 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0898 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0950 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
0960 151 - 0441 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0441 - 00
01110 151 - 0190 - 00 TRANS19TOR : S I L I CON , NPN 04713 2N3904
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01120 151 - 0503 - 00 TRANS I STOR : SCR , 30V , 8A 04713 2N5060
01150 151 - 0301 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N2907A
01160 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
01210 151 - 0216 - 00 TRANS I STOR : S I L I CON , PNP 04713 MPS6523
01215 151 - 1078 - 00 TRANS I STOR : S I L I CON , JFE , N - CHANNEL 80009 151 - 1078 - 00

01216 151 - 1078 - 00 TRANS I STOR : S I L I CON , JFE , N - CHANNEL 80009 151 - 1078 - 00
01230 151 - 0333 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM MPS918 80009 151 - 0333 - 00
01315 151 - 0301 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N2907A
01402 151 - 0402 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 3571TP 80009 151 - 0402 - 00
01605 151 - 0367 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 3571TP 80009 151 - 0367 - 00

01615 151 - 0367 - 00 TRANS I STOR : S I L I CON , NPN , SEL FROM 3571TP 80009 151 - 0367 - 00
01715 151 - 0169 - 00 TRANS I STOR : S I L I CON , NPN 02735 2N3439
01810 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
01815 151 - 0302 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N2222A
01820 151 - 0327 - 00 TRANS I STOR : S I L I CON , PNP 01295 SKA6198

01825 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
01830 151 - 0327 - 00 TRANS I STOR : S I L I CON , PNP 01295 SKA6198
01835 151 - 0288 - 00 TRANS I STOR : S I L I CON , NPN 73445 A210
09165 151 - 0334 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0334 - 00
02005 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904

02010 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
02015 151 - 0188 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N3906
02120 151 - 1005 - 00 TRANS I STOR : S I L I CON , JFE , N - CHANNEL 15818 U1490
02215 151 - 0301 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N2907A
02225 151 - 0302 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N2222A

02320 151 - 0188 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N3906
02330 151 - 0188 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N3906
02335 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
02340 151 - 0190 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N3904
02345 151 - 1039 - 00 TRANS I STOR : S I L I CON , JFE , P- CHAN 80009 151 - 1039 - 00

02520 151 - 0454 - 00 TRANS I STOR : S I L I CON , NPN 16758 DTS1010
02540 151 - 0335 - 00 TRANS I STOR : S I L I CON , PNP 04713 SJE917
02545 151 - 0334 - 00 TRANS I STOR : S I L I CON , NPN 80009 151 - 0334 - 00
02555 151 - 0415 - 00 TRANS I STOR : S I L I CON , NPN 04713 MJE1102
02565 151 - 0302 - 00 TRANS I STOR : S I L I CON , NPN 04713 2N2222A

02570 151 - 0228 - 00 TRANS I STOR : S I L I CON , PNP , SEL FROM 2N4888 80009 151 - 0228 - 00
02575 151 - 0250 - 00 TRANS I STOR : S I L I CON , NPN 07263 536744
02580 151 - 0335 - 00 TRANS I STOR : S I L I CON , PNP 04713 SJE917
02610 151 - 1002 - 00 TRANS I STOR : S I L I CON , FE , N - CHANNEL MOS 04713 SS3598
02615 151 - 0301 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N2907A

02710 151 - 0288 - 00 TRANS I STOR : S I L I CON , NPN 73445 A210
02715 151 - 0288 - 00 TRANS I STOR : S I L I CON , NPN 73445 A210
02735 151 - 0188 - 00 TRANS I STOR : S I L I CON , PNP 04713 2N3906

R20 311 - 1683 - 00 RES . , VAR , WW : 2K OHM , 58 80294 35405 - 512 - 202
R22 311 - 1673 - 00 RES . , VAR , WW : 10K OHM , 108 73138 7266 - 373 - 0
R27 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
RBO 311 - 0328 - 00 RES . , VAR , NONW I R : I K OHM , + / - 208 01121 W7365
R81 317 - 0752 - 00 RES . , FXD , COMP : 7 . 5K OHM , 58 , 0 . 125W 01121 BB7525

R82 1 311 - 0771 - 00 RES . , VAR , NONW I R : I K OHM , 208 , 0 . 50W 71590 BA162 - 005
R84 315 - 0114 - 00 RES . , FXD , COMP : 110K OHM , 58 , 0 . 25W 01121 CB1145
R85 315 - 0393 - 00 RES . , FXD , COMP : 39K OHM , 58 , 0 . 25W 01121 CB3935
R86 315 - 0221 - 00 RES . , FXD , COMP : 220 OHM , 58 , 0 . 25W 01121 CB2215
R87 317 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 125W 01121 BB4705

R95 311 - 0328 - 00 RES . , VAR , NONW I R : I K OHM , 208
R96 311 - 1095 - 00 RES . , VAR , NONW I R : 1OK OHM , 208 , 0 . 50W 11237 300SF - 3P1631
R97 311 - 0326 - 00 RES . , VAR , NONW I R : 1OK OHM , 208 , 0 . 50W 01121 W7683
R98 311 - 1095 - 00 RES . , VAR , NONW I R : 10K OHM , 208 , 0 . 50W 11237 300SF - 3P1631
R1002 311 - 1192 - 00 RES . , VAR , NONW I R : I OK OHM , 208 , 1W 12697 CM39695

R102 311 - 1099 - 00 RES . , VAR , NONW I R : l 00K OHM , 108 , O . 50W 01121 WA l G032S104AA
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R107 311 - 0387 - 00 RES . , VAR , NONW I R : 5K OHM , 208 11237 41027
R110 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
R111 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F
R112 321 - 0199 - 00 RES . , FXD , F I LM : 1 . 15K OHM , 18 , 0 . 125W 75042 CEATO - 1151F
R115 311 - 0329 - 00 RES . , VAR , NONW I R : 50K OHM , 208 , 0 . 50W 01121 W7356

R130 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R131 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R132 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 19 , 0 . 125W 75042 CEATO - 4992F
R133 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R134 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F

R135 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R136 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R137 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . i 25W 75042 CEATO - 2492F
R138 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R139 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 4992F

R140 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R141 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 1% , 0 . 125W 75042 CEATO - 2152F
R142 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R143 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R144 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F

R145 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R146 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F
R147 . 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R148 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R149 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F

R150 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R160 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R161 321 - 0306 - 00 ' RES . , FXD , F I LM : 15K OHM , 18 , 0 . 125W 75042 CEATO - 1502F
R162 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R163 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F

R164 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R165 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R166 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R167 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R168 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F

R169 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R170 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R180 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , I % , 0 . 125W 75042 CEATO - 3742F
R181 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R182 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F

R183 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 16 , 0 . 125W 75042 CEATO - 3012F
8184 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R185 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R186 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1872F
R187 321 - 0310 - 00 RES . , FXD , F I LM : 16 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 1652C

R188 321 - 0300 - 00 RES . , FXD , F I LM : 13K OHM , 18 , 0 . 125W 75042 CEATO - 1302F
R189 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R190 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
R191 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R192 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F

R193 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R194 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R195 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R196 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R201 315 - 0242 - 00 RES . , FXD , COMP : 2 . 4K OHM , 58 , 0 . 25W 01121 CB2425

R202 315 - 0221 - 00 RES . , FXD , COMP : 220 OHM , 58 , 0 . 25W 01121 CB2215
R205 315 - 0272 - 00 RES . , FXD , COMP : 2 . 7K OHM , 5% , 0 . 25W 01121 CB2725
R207 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 5% , 0 . 25W 01121 CB4705
R210 315 - 0510 - 00 RES . , FXD , COMP : 51 OHM , 5% , 0 . 25W 01121 CB5105
R211 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 25W 01121 CB4705
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R214 315 - 0181 - 00 RES . , FXD , C014P : 180 OHM , 58 , 0 . 25W 01121 CB1815
R215 315 - 0622 - 00 RES . , FXD , COMP : 6 . 2K OHM , 5% , 0 . 25W 01121 CB6225
R240 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R241 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205
R242 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725

R244 315 - 0510 - 00 RES . , FXD , COMP : 51 OHM , 58 , 0 . 25W 01121 CB5105
R245 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 58 , 0 . 25W 01121 CB3015
R247 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 58 , 0 . 25W 01121 CB3015
R248 315 - 0222 - 00 RES . , FXD , COMP : 2 . 2K OHM , 58 , 0 . 25W 01121 CB2225
R250 321 - 0277 - 00 RES . , FXD , F I LM : 7 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 7501F

R251 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R253 315 - 0430 - 00 RES . , FXD , COMP : 43 OHM , 58 , 0 . 25W 01121 CB4305
R254 321 - 0143 - 00 RES . , FXD , F I LM : 301 OHM , 18 , 0 . 125W 75042 CEATO - 301OF
R255 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R257 321 - 0202 - 00 RES . , FXD , F I LM : 1 . 24K OHM , 1% , 0 . 125W 75042 CEATO - 1241F

R258 321 - 0158 - 00 RES . , FXD , F I LM : 432 OHM , 18 , 0 . 125W 75042 CEATO - 432OF
R260 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R261 315 - 0331 - 00 RES . , FXD , COMP : 330 OHM , 58 , 0 . 25W 01121 CB3315 .
R264 321 - 0072 - 00 RES . , FXD , F I LM : 54 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 54R90F
R265 311 - 0622 - 00 RES . , VAR , NONW I R : 100 OHM , 108 , 0 . 50W 80740 62 - 53 - 5

R266 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 25W 01121 CB1005
R267 315 - 0203 - 00 RES . , FXD , COMP : 20K OHM , 58 , 0 . 25W 01121 CB2035
R268 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 5% , 0 . 25W 01121 CB3915
R270 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025
R272 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115

R275 - 315 - 0390 - 00 RES . , FXD , COMP : 39 OHM , 58 , 0 . 25W 01121 CB3905
R280 315 - 0105 - 00 RES . , FXD , COMP : 1M OHM , 58 , 0 . 25W 01121 CB1055
R281 321 - 0277 - 00 RES . , FXD , F I LM : 7 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 7501F
R282 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 5% , 0 . 25W 01121 CB2205
R283 315 - 0430 - 00 , RES . , FXD , COMP : 43 OHM , 58 , 0 . 25W 01121 CB4305

R284 321 - 0143 - 00 RES . , FXD , F I LM : 301 OHM , 18 , 0 . 125W 75042 CEATO - 301OF
R285 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 25W 01121 CB1005
R287 321 - 0202 - 00 RES . , FXD , F I LM : 1 . 24K OHM , 18 , 0 . 125W 75042 CEATO - 1241F
R288 321 - 0158 - 00 RES . , FXD , F I LM : 432 OHM , 18 , 0 . 125W 75042 CEATO - 432OF
R290 315 - 0431 - 00 RES . , FXD , COMP : 430 OHM , 58 , 0 . 25W 01121 CB4315

R291 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R292 315 - 0331 - 00 RES . , FXD , COMP : 330 OHM , 58 , 0 . 25W 01121 CB3315
R293 315 - 0105 - 00 RES . , FXD , COMP : 1M OHM , 58 , 0 . 25W 01121 CE1055
R294 321 - 0072 - 00 RES . , FXD , F I LM : 54 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 54R90F
R295 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 25W 01121 CB1005

R296 315 - 0680 - 00 RES . , FXD , COMP : 68 OHM , S% , 0 . 25W 01121 CB6805
R297 311 - 0605 - 00 RES . , VAR , NONW I R : 200 OHM , 10% , 0 . 50W 80740 62 - 54 - 3
R298 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 58 , 0 . 25W 01121 CB3915
R300 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 5% , 0 . 25W 01121 CB2205
R306 321 - 0092 - 00 RES . , FXD , F I LM : 88 . 7 OHM , 1% , 0 . 125W 75042 CEATO - 88R70F

R307 311 - 0622 - 00 RES . , VAR , NONW I R : 100 OHM , 108 , 0 . 50W 80740 62 - 53 - 5
R308 315 - 0121 - 00 RES . , FXD , COMP : 120 OHM , 58 , 0 . 25W 01121 CB1215
R330 321 - 0165 - 00 RES . , FXD , F I LM : 511 OHM , 1% , 0 . 125W 75042 CEATO - 511OF
R331 3- 15 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 25W 01121 CB4705
R333 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 25W 01121 CB4705

R334 321 - 0172 - 00 RES . , FXD , F I LM : 604 OHM , 18 , 0 . 125W 75042 CEATO - 604OF
R337 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R338 315 - 0911 - 00 RES . , FXD , COMP : 910 OHM , 58 , 0 . 25W 01121 CB9115
R353 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R354 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 5% , 0 . 25W 01121 CB2205

R366 321 - 0092 - 00 RES . , FXD , F I LM : 88 . 7 OHM , 18 , 0 . 125W 75042 CEATO - 88R70F
R367 311 - 0622 - 00 RES . , VAR , NONW I R : 100 OHM , 109 , 0 . 50W 80740 62 - 53 - 5
R368 315 - 0121 - 00 RES . , FXD , COMP : 120 OHM , 58 , 0 . 25W 01121 CB1215
R376 321 - 0092 - 00 RES . , FXD , F I LM : 88 . 7 OHM , 1% , 0 . 125W 75042 CEATO - 88R70F
R377 311 - 0622 - 00 RES . , VAR , NONW I R : 100 OHM , 108 , 0 . 50W 80740 62 - 53 - 5
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R378 315 - 0121 - 00 RES . , FXD , COMP : 120 OHM , 58 , 0 . 25W 01121 CB1215
R380 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
R383 315 - 0112 - 00 RES . , FXD , COMP : l . 1K OHM , 58 , 0 . 25W 01121 CB1125
R384 321 - 0136 - 00 RES . , FXD , F I LM , 255 OHM , 18 , 0 . 125W 75042 CEATO - 255OF
R385 315 - 0104 - 00 RES . , FXD , COMP : l 00K OHM , 58 , 0 . 25W 01121 CB1045

R386 315 - 0510 - 00 RES . , FXD , COMP : 51 OHM , 58 , 0 . 25W 01121 CB5105
R387 311 - 0605 - 00 RES . , VAR , NONW I R : 200 OHM , 108 , 0 . 50W 80740 62 - 54 - 3
R388 315 - 0242 - 00 RES . , FXD , COMP : 2 . 4K OHM , 58 , 0 . 25W 01121 CB2425
R422 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 58 , 0 . 25W 01121 CB4715
R423 315 - 0151 - 00 RES . , FXD , COMP : 150 OHM , 5% , 0 . 25W 01121 CB1515

R424 315 - 0750 - 00 RES . , FXD , COMP : 75 OHM , 5% , 0 . 25W 01121 CB7505
R425 311 - 0605 - 00 RES . , VAR , NONW I R : 200 OHM , 108 , 0 . 50W 80740 62 - 54 - 3
R427 315 - 0621 - 00 RES . , FXD , COMP : 620 OHM , 58 , 0 . 25W 01121 CB6215
R428 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R440 315 - 0133 - 00 RES . , FXD , COMP : 13K OHM , 58 , 0 . 25W 01121 CB1335

R442 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 58 , 0 . 25W 01121 CB3015
R443 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 58 , 0 . 25W 01121 CB3015
R445 315 - 0242 - 00 RES . , FXD , COMP : 2 . 4K OHM , S% , 0 . 25W 01121 CB2425
R447 315 - 0621 - 00 RES . , FXD , COMP : 620 OHM , 58 , 0 . 25W 01121 CB6215
R448 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215

R450 315 - 0133 - 00 RES . , FXD , COMP : 13K OHM , 5% , 0 . 25W 01121 CB1335
R451 315 - 0102 - 00 RES . , FXD , COMP : 1K OHM , 5% , 0 . 25W 01121 CB1025
R452 . 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R453 315 - 0121 - 00 RES . , FXD , COMP : 120 OHM , 58 , 0 . 25W 01121 CB1215
R455 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 58 , 0 . 25W 01121 CB4715

R456 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R457 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R458 315 - 0821 - 00 ' RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R460 315 - 0133 - 00 RES . , FXD , C0MP : 13K OHM , 5% , 0 . 25W 01121 C81335
R461 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025

R462 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R463 315 - 0121 - 00 RES . , FXD , COMP : 120 OHM , 58 , 0 . 25W 01121 CB1215
R467 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R468 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 58 , 0 . 25W 01121 CB3015
R477 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 58 , 0 . 25W 01121 CB3915

R478 315 - 0621 - 00 RES . , FXD , COMP : 620 OHM , 58 , 0 . 25W 01121 CB6215
R479 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R511 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R512 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 1% , 0 . 125W 75042 CEATO - 1872F
R514 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F

R515 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1872F
R517 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R518 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1872F
R521 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - I 000F
R522 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 1% , 0 . 125W 75042 CEATO - 1872F

R524 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R525 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 1% , 0 . 125W 75042 CEATO - 1872F
R527 321 - 0205 - 00 RES . , FXD , F I LM : 1 . 33K OHM , 18 , 0 . 125W 75042 CEATO - 1331F
R528 321 - 0261 - 00 RES . , FXD , F I LM : 5 . 11K OHM , 18 , 0 . 125W 75042 CEATO - 5111F
R531 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F

R532 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1872F
R534 321 - 0205 - 00 RES . , FXD , F I LM : 1 . 33K OHM , 18 , 0 . 125W 75042 CEATO - 1331F
R535 321 - 0261 - 00 RES . , FXD , F I LM : 5 . 11K OHM , 18 , 0 . 125W 75042 CEATO - 5111F
R537 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 108 , 0 . 25W 01121 CB1041
R539 316 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 10% , 0 . 25W 01121 CB1031

R540 315 - 0153 - 00 RES . , FXD , COMP : 15K OHM , 58 , 0 . 25W 01121 CB1535
R542 311 - 0633 - 00 RES . , VAR , NONW I R : 5 OHM , 108 , 0 . 50W 80740 62 - 58 - 3
R543 315 - 0102 - 00 RES . , FXD , COMP : 1K ' OHM , 58 , 0 . 25W 01121 CB1025
R544 321 - 0120 - 00 RES . , FXD , F I LM : 174 OHM , 18 , 0 . 125W 75042 CEATO - 174OF
R546 321 - 0120 - 00 RES . , FXD , F I LM : 174 OHM , 1 l , 0 . 125W 75042 CEATO - 174OF
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R547 315 - 0105 - 00 RES . , FXD , COMP : 1M OHM , 58 , 0 . 25W 01121 CB1055
R550 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R551 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R552 321 - 0190 - 00 RES . , FXD , F I LM : 931 OHM , 18 , 0 . 125W 75042 CEATO - 931OF
R554 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 . CB1011

R556 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205
R560 321 - 0178 - 00 RES . , FXD , F I LM : 698 OHM , 18 , 0 . 125W 75042 CEATO - 698OF
R562 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 1212F
R563 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4322F
R564 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011

R566 321 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , 18 , 0 . 125W 75042 CEATO - 806OF
R567 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 5% , 0 . 25W 01121 CB2015
R571 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R572 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R574 321 - 0148 - 00 RES . , FXD , F I LM : 340 OHM , 18 , 0 . 125W 75042 CEATO - 340OF

R576 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 3162F
R580 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 10% , 0 . 25W 01121 CB1011
R581 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R582 321 - 0190 - 00 RES . , FXD , F I LM : 931 OHM , 18 , 0 . 125W 75042 CEATO - 931OF
R584 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 10% , 0 . 25W 01121 CB1011

R586 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205
R590 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 1212F
R591 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4322F
R596 281 - 0184 - 00 CAP . , VAR , PLSTC : 2 - 18PF , 500VDC 34553 2222 - 809 - 05003
R597 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015

R600 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 108 , 0 . 25W 01121 CB1041
R601 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025
R602 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R603 311 - 0605 - 00 RES . , VAR , NONW I R : 200 OHM , 108 , 0 . 50W 80740 62 - 54 - 3
R604 321 - 0134 - 00 RES . , FXD , F I I M : 243 OHM , 18 , 0 . 125W 75042 CEATO - 243OF

R606 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 3162F
R610 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R611 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R612 321 - 0190 - 00 RES . , FXD , F I LM : 931 OHM , 18 , 0 . 125W 75042 CEATO - 931OF
R614 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011

R616 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205 .
R620 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 1212F
R621 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4322F
R626 321 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , 18 , 0 . 125W 75042 CEATO - 806OF
R627 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015

R631 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R632 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R634 321 - 0148 - 00 RES . , FXD , F I LM : 340 OHM , 18 , 0 . 125W 75042 CEATO - 340OF
R636 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 3162F
R640 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 10% , 0 . 25W 01121 CB1011

R641 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 5% , 0 . 25W 01121 CB2015
R642 321 - 0190 - 00 RES . , FXD , F I LM : 931 OHM , 18 , 0 . 125W 75042 CEATO - 931OF
R644 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R646 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205
R650 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 1212F

R651 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4322F
R656 - 321 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , 18 , 0 . 125W 75042 CEATO - 806OF
R657 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R660 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 108 , 0 . 25W 01121 CB1041
R661 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025

R662 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R663 311 - 0605 - 00 RES . , VAR , NONW I R : 200 OHM , 10% , 0 . 50W 80740 62 - 54 - 3
R664 321 - 0134 - 00 RES . , FXD , F I LM : 243 OHM , 18 , 0 . 125W 75042 CEATO - 243OF
R666 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 19 , 0 . 125W 75042 CEATO - 3162F
R670 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
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R671 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R672 321 - 0190 - 00 RES . , FXD , F I LM : 931 OHM , 1% , 0 . 125W 75042 CEATO - 931OF
R674 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 10% , 0 . 25W 01121 CB1011
R676 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 5% , 0 . 25W 01121 CB6205
R680 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 1212F

R681 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 1% , 0 . 125W 75042 CEATO - 4322F
R686 321 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , 1% , 0 . 125W 75042 CEATO - 806OF
R687 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R696 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 1% , 0 . 125W 75042 CEATO - 3162F
R697 321 - 0152 - 00 RES . , FXD , F I LM : 374 OHM , 1% , 0 . 125W 75042 CEATO - 374OF

R698 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 1212F
R701 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R702 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 10% , 0 . 25W 01121 CB1041
R703 311 - 0609 - 00 RES . , VAR , NONW I R : 2K OHM , 10% , 0 . 50W 80740 62 - 57 - 3
R704 315 - 0131 - 00 RES . , FXD , COMP : 130 OHM , 58 , 0 . 25W 01121 CB1315

R710 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R711 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R712 321 - 0132 - 00 RES . , FXD , F I LM : 232 OHM , 1% , 0 . 125W 75042 CEATO - 232OF
R714 321 - 0120 - 00 RES . , FXD , F I LM : 174 OHM , 1% , 0 . 125W 75042 CEATO - 174OF
R716 315 - 0620 - 00 RES . , FXD , COMP : 62 OHM , 58 , 0 . 25W 01121 CB6205

R720 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 1212F
R721 321 - 0350 - 00 RES . , FXD , F I LM : 43 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4322F
R726 321 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , I % , 0 . 125W 75042 CEATO - 806OF
R727 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 5% , 0 . 25W 01121 CB2015
R731 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 59 , 0 . 25W 01121 CB2025

R732 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 58 , 0 . 25W 01121 CB5115
R733 311 - 0634 - 00 RES . , VAR , NONW I R : 500 OHM , 108 , 0 . 50W 80740 62 - 55 - 3
R734 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 58 , 0 . 25W 01121 CB3915
R736 321 - 0337 - 00 RES . , FXD , F I LM : 31 . 6K OHM , 1% , 0 . 125W 75042 CEATO - 3162F
R737 321 - 0152 - 00 RES . , FXD , F I LM : 374 OHM , 1% , 0 . 125W 75042 CEATO - 374OF

R738 321 - 0297 - 00 RES . , FXD , F I LM : 12 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 1212F
R741 315 - 0910 - 00 RES . , FXD , COMP : 91 OHM , 58 , 0 . 25W 01121 CB9105
R742 315 - 0751 - 00 RES . , FXD , COMP : 750 OHM , 58 , 0 . 25W 01121 CB7515
R744 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R745 315 - 0302 - 00 RES . , FXD , COMP : 3K OHM , 5% , 0 . 25W 01121 CB3025

R746 315 - 0510 - 00 XB040000 RES . , FXD , COMP : 51 OHM , 58 , 0 . 25W 01121 CB5105
R747 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R748 321 - 0268 - 00 RES . , FXD , F I LM : 6 . 04K OHM , 1% , 0 . 125W 75042 CEATO - 6041F
R750 315 - 0300 - 00 RES . , FXD , COMP : 30 OHM , 58 , 0 . 25W 01121 CB3005
R751 321 - 0041 - 00 RES . , FXD , F I LM : 26 . 1 OHM , 1% , 0 . 125W 75042 CEATO - 26R10F

R752 323 - 0126 - 00 RES . , FXD , F I LM : 200 OHM , 18 , 0 . 50W 75042 CECTO - 2000F
R755 321 - 0235 - 00 RES . , FXD , F I LM : 2 . 74K OHM , 1% , 0 . 125W 75042 CEATO - 2741F
R756 321 - 0223 - 00 RES . , FXD , F I LM : 2 . 05K OHM , 1% , 0 . 125W 75042 CEATO - 2051F
R757 315 - 0300 - 00 RES . , FXD , COMP : 30 OHM , 58 , 0 . 25W 01121 CB3005
R762 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 1% , 0 . 125W 75042 CEATO - 1002F

R766 301 - 0102 - 00 RES . , FXD , COMP : I K OHM , 5% , 0 . 50W 01121 EB1025
R767 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011
R771 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R772 321 - 0164 - 00 RES . , FXD , F I LM : 499 OHM , 1% , 0 . 125W 75042 CEATO - 499OF
R775 321 - 0126 - 00 RES . , FXD , F I LM : 200 OHM , 1% , 0 . 125W 75042 CEATO - 2000F

R776 321 - 0126 - 00 RES . , FXD , F I LM : 200 OHM , 1% , 0 . 125W 75042 CEATO - 2000F
R801 311 - 0613 - 00 RES . , VAR , NONW I R : 100K OHM , 108 , 0 . 50W 80740 62 - 63 - 3
R802 311 - 0613 - 00 RES . , VAR , NONW I R : 100K OHM , 108 , 0 . 50W 80740 62 - 63 - 3
R803 311 - 0613 - 00 RES . , VAR , NONW I R : 100K OHM , 108 , 0 . 50W 80740 62 - 63 - 3
R806 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 108 , 0 . 25W 01121 CB1041

R807 315 - 0204 - 00 RES . , FXD , COMP : 200K OHM , 58 , 0 . 25W 01121 CB2045
R808 315 - 0275 - 00 RES . , FXD , COMP : 2 . 7M OHM , 5% , 0 . 25W 01121 CB2755
R819 321 - 0164 - 00 RES . , FXD , F I LM : 499 OHM , 1% , 0 . 125W 75042 CEATO - 499OF
R820 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 25W 01121 CB4705
R821 315 - 0303 - 00 RES . , FXD , COMP : 30K OHM , 5% , 0 . 25W 01121 CB3035
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R822 315 - 0303 - 00 RES . , FXD , COMP : 30K OHM , 58 , 0 . 25W 01121 CB3035
R823 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , S% , 0 . 25W 01121 CB4705
R824 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 5% , 0 . 25W 01121 CB8215
R825 315 - 0512 - 00 RES . , FXD , COMP : 5 . 1K OHM , 58 , 0 . 25W 01121 CB5125
R826 321 - 0261 - 00 RES . , FXD , F I LM : 5 . 11K OHM , 1% , 0 . 125W 75042 CEATO - 5111F

R829 321 - 0181 - 00 RES . , FXD , F I LM : 750 OHM , 1% , 0 . 125W 75042 CEATO - 150OF
R830 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 10% , 0 . 25W 01121 CB1041
R833 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025
R840 316 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 108 , 0 . 25W 01121 CB1041
R852 315 - 0431 - 00 RES . , FXD , COMP : 430 OHM , 5% , 0 . 25W 01121 CB4315

R854 315 - 0134 - 00 RES . , FXD , COMP : 130K OHM , 58 , 0 . 25W 01121 CB1345
R855 - 315 - 0333 - 00 RES . , FXD , COMP : 33K OHM , 5% , 0 . 25W 01121 CB3335
R856 315 - 0433 - 00 RES . , FXD , COMP : 43K OHM , 5% , 0 . 25W 01121 CB4335
R857 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 58 , 0 . 25W 01121 CB4705
R858 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 58 , 0 . 25W 01121 CB3915

R859 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 5% , 0 . 25W 01121 CB4715
R860 315 - 0391 - 00 RES . , FXD , COMP : 390 OHM , 5% , 0 . 25W 01121 CB3915
R861 315 - 0431 - 00 RES . , FXD , COMP : 430 OHM , 58 , 0 . 25W 01121 CH4315 -
R862 315 - 0102 - 00 RES . , FXD , COMP : 1K OHM , 5% , 0 . 25W 01121 CB1025
R864 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F

R865 321 - 0195 - 00 RES . , FXD , F I LM : 1 . 05K OHM , 18 , 0 . 125W 75042 CEATO - 1051F
R866 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 5% , 0 . 25W 01121 CB4715
R867 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025
R868 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 5% , 0 . 25W 01121 CB5115
R880 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025

R881 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R882 321 - 0274 - 00 RES . , FXD , F I LM : 6 . 98K OHM , 1% , 0 . 125W 75042 CEATO - 6981F
R883 321 - 0172 - 00 RES . , FXD , F I LM : 604 OHM , 18 , 0 . 125W 75042 CEATO - 604OF
R884 321 - 0277 - 00 RES . , FXD , F I LM : 7 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 7501F
R886 316 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 108 , 0 . 25W 01121 CB1011

R887 321 - 0259 - 00 RES . , FXD , F I LM : 4 . 87K OHM , 1% , 0 . 125W 75042 CEATO - 4871F
R889 321 - 0198 - 00 RES . , FXD , F I LM : 1 . 13K OHM , 1% , 0 . 125W 75042 CEATO - 1131F
R890 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R891 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R892 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 5% , 0 . 25W 01121 CB4705

R894 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 5% , 0 . 25W 01121 CB2025
R895 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 1% , 0 . 125W 75042 CEATO - 1502F
R896 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R898 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 59 , 0 . 25W 01121 CB4325
R951 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 5% , 0 . 25W 01121 CB1015

R952 321 - 0240 - 00 RES . , FXD , F I LM : 3 . 09K OHM , 1% , 0 . 125W 75042 CEATO - 3091F
R954 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 18 , 0 . 125W 75042 CEATO - 10ROOF
R955 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R956 311 - 0540 - 00 RES . , VAR , WW : 2 . 5K OHM , 5%
R958 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F

R959 321 - 0066 - 00 RES . , FXD , F I LM : 47 . 5 OHM , 1% , 0 . 125W 75042 CEATO - 47R50F
R960 321 - 0240 - 00 RES . , FXD , F I LM : 3 . 09K OHM , 1% , 0 . 125W 75042 CEATO - 3091F
R962 321 - 0066 - 00 RES . , FXD , F I LM : 47 . 5 OHM , 1% , 0 . 125W 75042 CEATO - 47R50F
R964 321 - 0154 - 00 RES . , FXD , F I LM : 392 OHM , 1% , 0 . 125W 75042 CEATO - 392OF
R966 321 - 0073 - 00 RES . , FXD , F I LM : 56 . 2 OHM , 1% , 0 . 125W 75042 CEATO - 56R20F

R967 321 - 0073 - 00 RES . , FXD , F I LM : 56 . 2 OHM , 1% , 0 . 125W 75042 CEATO - 56R20F
R1000 315 - 0473 - 00 RES . , FXD , COMP : 47K OHM , 58 , 0 . 25W 01121 CB4735
R1001 315 - 0473 - 00 RES . , FXD , COMP : 47K OHM , 5% , 0 . 25W 01121 CB4735
R1002 321 - 0246 - 00 RES . , FXD , F I LM : 3 . 57K OHM , 1% , 0 . 125K 75042 CEATO - 3571F
R1003 321 - 0246 - 00 RES . , FXD , F I LM : 3 . 57K OHM , 18 , 0 . 125K 75042 CEATO - 3571F

R1006 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
R1008 321 - 0070 - 00 RES . , FXD , F I LM : 52 . 3 OHM , 1% , 0 . 125W 75042 CEATO - 52R30F
R1010 321 - 0191 - 00 RES . , FXD , F I LM : 953 OHM , 18 , 0 . 125W 75042 CEATO - 953OF
R1012 321 - 0191 - 00 RES . , FXD , F I LM : 953 OHM , 1% , 0 . 125W 75042 CEATO - 953OF
R1014 321 - 0275 - 00 RES . , FXD , F I LM : 7 . 15K OHM , 1% , 0 . 125W 75042 CEATO - 7151F
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R1016 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R1018 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R1020 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 18 , 0 . 125W 75042 CEATO - 2002F
R1022 321 - 0385 - 00 RES . , FXD , F I LM t l OOK OHM , 18 , 0 . 125W 75042 CEATO - 1003F
R1024 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 1% , 0 . 125W 75042 CEATO - 49R90F

R1026 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R1028 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 18 , 0 . 125W 75042 CEATO - 2002F
R1030 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R1032 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 1% , 0 . 125W 75042 CEATO - 1002F
R1034 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F

R1036 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 1% , 0 . 125W 75042 CEATO - 2002F
R1038 315 - 0102 - 00 RES . , FXD , COMP : 1K OHM , 58 , 0 . 25W 01121 CB1025
R1040 315 - 0153 - 00 RES . , FXD , COMP : 15K OHM , 58 , 0 . 25W 01121 CB1535
R1042 315 - 0303 - 00 RES . , FXD , COMP : 30K OHM , 58 , 0 . 25W 01121 CB3035
R1044 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 1% , 0 . 125W 75042 CEATO - 2002F

R1046 321 - 0253 - 00 RES . , FXD , F I LM : 4 . 22K OHM , 18 , 0 . 125W 75042 CEATO - 4221F
R1048 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1049 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1050 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 25W 01121 CB1005
R1051 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005

R1052 315 - 0473 - 00 RES . , FXD , COMP : 47K OHM , 58 , 0 . 25W 01121 CB4735
R1053 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1054 315 - 0473 - 00 RES . , FXD , COMP : 47K OHM , 58 , 0 . 25W 01121 CB4735
R1060 321 - 0380 - 00 RES . , FXD , F I LM : 88 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 8872F
R1062 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F

R1064 321 - 0384 - 00 RES . , FXD , F I LM : 97 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 9762F
R1066 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R1068 315 - 0911 - 00 RES . , FXD , COMP : 910 OHM , 58 , 0 . 25W 01121 CB9115
R1070 315 - 0302 - 00 RES . , FXD , COMP : 3K OHM , 5% , 0 . 25W 01121 CB3025
R1072 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F

R1074 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F
R1076 315 - 0911 - 00 RES . , FXD , COMP : 910 OHM , 58 , 0 . 25W 01121 CB9115
R1078 315 - 0302 - 00 RES . , FXD , COMP : 3K OHM , 5% , 0 . 25W 01121 CB3025
R1080 321 - 0271 - 00 RES . , FXD , F I LM : 6 . 49K OHM , 1% , 0 . 125W 75042 CEATO - 6491F
R1082 321 - 0286 - 00 RES . , FXD , F I LM : 9 . 31K OHM , 18 , 0 . 125W 75042 CEATO - 9311F

R1084 321 - 0313 - 00 RES . , FXD , F I LM : 17 . 8K OHM , 1% , 0 . 125W 75042 CEATO - 1782F
R1086 321 - 0286 - 00 RES . , FXD , F I LM : 9 . 31K OHM , 1% , 0 . 125W 75042 CEATO - 9311F
R1088 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R1090 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 1% , 0 . 125W 75042 CEATO - 1002F
R1092 321 - 0209 - 00 RES . , FXD , F I LM : 1 . 47K OHM , 18 , 0 . 125W 75042 CEATO - 1471F

R1100 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1105 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 25W 01121 CB1005
R1110 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1112 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 5% , 0 . 25W 01121 CB4715
R1114 315 - 0132 - 00 RES . , FXD , COMP : 1 . 3K OHM , 58 , 0 . 25W 01121 CB1325

R1116 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725
R1118 315 - 0132 - 00 RES . , FXD , COMP : 1 . 3K OHM , 58 , 0 . 25W 01121 CB1325
R1120 315 - 0122 - 00 RES . , FXD , COMP : 1 . 2K OHM , 58 , 0 . 25W 01121 CB1225
R1122 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R1124 315 - 0302 - 00 RES . , FXD , COMP : 3K OHM , 58 , 0 . 25W 01121 CB3025

R1125 315 - 0200 - 00 RES . , FXD , COMP : 20 OHM , 58 , 0 . 25W 01121 CB2005
R1126 315 - 0513 - 00 RES . , FXD , COMP : 51K OHM , 5% , 0 . 25W 01121 CB5135
R1127 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R1128 315 - 0200 - 00 RES . , FXD , COMP : 20 OHM , 5% , 0 . 25W 01121 CB2005
R1129 315 - 0102 - 00 RES . , FXD , COMP : 1K OHM , 58 , 0 . 25W 01121 CB1025

R1130 321 - 0038 - 00 RES . , FXD , F I LM : 24 . 3 OHM , 18 , 0 . 125W 75042 CEATO - 24R20F
R1131 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725
R1132 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725
R1134 315 - 0102 - 00 RES . , FXD , COMP : 1K OHM , 58 , 0 . 25W 01121 CB1025
R1136 321 - 0038 - 00 RES . , FXD , F I LM : 24 . 3 OHM , 18 , 0 . 125W 75042 CEATO - 24R20F
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R1138 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R1140 311 - 0959 - 00 RES . , VAR , WW10K OHM , 58 , 1 . 5W 71590 BA165 - 007
R1142 321 - 0347 - 00 RES . , FXD , F I LM : 40 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4022F
R1144 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 16 , 0 . 125W 75042 CEATO - 1502F
R1145 321 - 0443 - 00 RES . , FXD , F I LM : 402K OHM , 18 , 0 . 125W 91637 MFF1816G40202F

R1146 321 - 0339 - 00 RES . , FXD , F I LM : 33 . 2K OHM , 18 , 0 . 125 75042 CEATO - 3322P
R1150 315 - 0512 - 00 RES . , FXD , COMP : 5 . 1K OHM , 5% , 0 . 25W 01121 CB5125
R1154 315 - 0911 - 00 RES . , FXD , COMP : 910 OHM , 5% , 0 . 25W 01121 CB9115
R1160 315 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 58 , 0 . 25W 01121 CB1035
R1162 315 - 0242 - 00 RES . , FXD , COMP : 2 . 4K OHM , 58 , 0 . 25W 01121 CB2425

R1164 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1166 315 - 0682 - 00 RES . , FXD , COMP : 6 . 8K OHM , 5% , 0 . 25W 01121 CB6825
R1167 315 - 0222 - 00 RES . , FXD , COMP : 2 . 2K OHM , 58 , 0 . 25W 01121 CB2225
R1170 315 - 0223 - 00 RES . , FXD , COMP : 22K OHM , 58 , 0 . 25W 01121 CB2235
R1171 321 - 0445 - 00 RES . , FXD , F I LM : 422K OHM , 1% , 0 . 125W 75042 CEATO - 4223F

R1172 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1178 315 - 0131 - 00 RES . , FXD , COMP : 130 OHM , 5% , 0 . 25W 01121 CB1315
R1180 321 - 0268 - 00 RES . , FXD , F I LM : 6 . 04K OHM , 1% , 0 . 125W 75042 CEATO - 6041F
R1182 321 - 0285 - 00 RES . , FXD , F I LM : 9 . 09K OHM , 18 , 0 . 125W 75042 CEATO - 9091F
R1184 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025

R1186 315 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 58 , 0 . 25W 01121 CB1035
R1188 315 - 0511 - 00 RES . , FXD , COMP : 510 OHM , 5% , 0 . 25W 01121 CB5115
R1190 311 - 1265 - 00 RES . , VAR , NONW I R : 2K OHM , 108 , 0 . 50W 80294 3329P- L58 - 202
R1192 1 321 - 0753 - 06 RES . , FXD , F I LM : 9K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C80000C
R1194 321 - 0318 - 02 RES . , FXD , F I LM : 20K OHM , 0 . 58 , 0 . 125W 75042 CEAT2 - 2002D

R1196 - 1 321 - 0720 - 02 RES . , FXD , F I LM : 60K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D60001D
R1199 1 321 - 0318 - 03 RES . , FXD , F I LM : 20K OHM , 0 . 5% , 0 . 125W 91637 MFF1816D20001C
R1200 311 - 1272 - 00 RES . , VAR , NONW I R : 100K OHM , 108 , 0 . 50K 73138 62PT- 355 - 0
R1202 321 - 0452 - 00 RES . , FXD , F I LM : 499K OHM , 1% , 0 . 125W 75042 CEATO - 4993F
R1203 321 - 0510 - 00 RES . , FXD , F I LM : 2M OHM , 18 , 0 . 125W 75042 CEATO - 2004F

R1204 321 - 0285 - 00 RES . , FXD , F I LM : 9 . 09K OHM , 18 , 0 . 125W 75042 CEATO - 9091F
R1208 1 321 - 1618 - 02 RES . , FXD , F I LM : 6 . 5K OHM , 0 . 5% , 0 . 125W 91637 MFF1816D65000D
R1210 315 - 0682 - 00 RES . , FXD , COMP : 6 . 8K OHM , 58 , 0 . 25W 01121 CB6825
R1212 315 - 0433 - 00 RES . , FXD , COMP : 43K OHM , 58 , 0 . 25W 01121 CB4335
R1214 315 - 0104 - 00 RES . , FXD , COMP : l 00K OHM , 5% , 0 . 25W 01121 CB1045

R1215 311 - 1265 - 00 RES . , VAR , NONW I R : 2K OHM , 108 , 0 . 50W 80294 3329P- L58 - 202
R1216 315 - 0913 - 00 RES . , FXD , COMP : 91K OHM , 58 , 0 . 25W 01121 CB9135
R1217 321 - 0303 - 00 RES . , FXD , F I LM : 14K OHM , 18 , 0 . 125W 75042 CEATO - 1402F
R1218 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 18 , 0 . 125W 75042 CEATO - 1502F
R1219 321 - 0256 - 00 RES . , FXD , F I LM : 4 . 53K OHM , 18 , 0 . 125W 75042 CEATO - 4531F

R1220 1 321 - 1628 - 02 RES . , FXD , F1LM : 1 . 644M OHM , 0 . 58 , 0 . 125W 91637 MFF1816D16440D
R1221 1 321 - 0502 - 02 RES . , FXD , F I LM : 1 . 65M OHM , 0 . 5% , 0 . 125W 91637 MFF1816D165003D
R1222 1 321 - 1626 - 02 RES . , FXD , F1LM : 175 . 4K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D I 7540D
R1224 1 321 - 0736 - 02 RES . , FXD , F1LM : 10 . 06K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D10061D
R1226 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725

R1230 321 - 0315 - 00 RES . , FXD , F I LM : 18 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1872F
R1232 315 - 0303 - 00 RES . , FXD , COMP : 30K OHM , 5% , 0 . 25W 01121 CB3035
R1235 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 5% , 0 . 25W 01121 CB1015
R1236 315 - 0152 - 00 RES . , FXD , COMP : I . 5K OHM , 58 , 0 . 25W 01121 CB1525
R1237 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 5% , 0 . 25W 01121 CB1015

R1238 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R1250 311 - 1319 - 00 RES . , VAR , NONW I R : 10K OHM , 108 , 0 . 75W 01121 4SP103
R1252 321 - 0290 - 00 RES . , FXD , F I LM : 10 . 2K OHM , 1% , 0 . 125W 75042 CEATO - 1022F
R1254 1 321 - 1313 - 08 RES . , FXD , F I LM : 18K OHM , 1% , 0 . 125W 91637 MFF1816D18000F
R1255 311 - 1338 - 00 RES . , VAR , NONW I R : 20K OHM , 10% , 0 . 50W 02111 43P203

R1256 321 - 0756 - 03 RES . , FXD , F I LM : SOK OHM , 0 . 25% , 0 . 125W 75042 CEAT2 - 5002C
R1258 1 321 - 0341 - 00 RES . , FXD , F I LM : 34 . 8K OHM , 1% , 0 . 125W 75042 CEATO - 3482F
R1260 1 321 - 0648 - 02 RES . , FXD , F I LM : 500K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D50002D
R1262 1 321 - 1623 - 02 RES . , FXD , F1LM : 55 . 5K OHM , 0 . 58 , 0 . 125W 19701 MF5C
R1264 1 321 - 1615 - 02 RES . , FXD , F1LM : 5 . 55K OHM , 0 . 5% , 0 . 125W 91637 MFF1816D55JOOD
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R1266 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R1270 1 321 - 0928 - 02 RES . , FXD , F I LM : 250 OHM , 0 . 5% , 0 . 125W 91637 MFF1816D250ROD
R1272 1 321 - 0181 - 02 RES . , FXD , F I LM : 750 OHM , 0 . 58 , 0 . 125W 91637 MFF1816D750ROD
R1274 1 321 - 1613 - 02 RES . , FXD , F I LM : 1 . 75K OHM , 0 . 5% , 0 . 125W 91637 MFF1816D17500D
R1276 1 321 - 1616 - 02 RES . , FXD , F I LM : 2 . 25K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D22500D

R1278 1 321 - 0928 - 02 RES . , FXD , F I LM : 250 OHM , 0 . 58 , 0 . 125W 91637 MFF1816D250ROD
R1279 315 - 0622 - 00 RES . , FXD , COMP : 6 . 2K OHM , 58 , 0 . 25W 01121 CB6225
R1280 1 321 - 1330 - 03 RES . , FXD , F I LM : 27 . 1K OHM , 0 . 258 , 0 . 125W 91637 MFF1816D271000
R1282 1 321 - 1631 - 07 RES . , FXD , F I LM : 12 . 11K OHM , O . 1% , 0 . 125W 91637 MFF1816C12111B
R1283 315 - 0514 - 00 RES . , FXD , COMP : 510K OHM , 5% , 0 . 25W 01121 CB5145

R1284 321 - 0256 - 07 RES . , FXD , F I LM : 4 . 53K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 4531D
R1286 315 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 58 , 0 . 25W 01121 CB1045
R1288 1 321 - 1614 - 07 RES . , FXD , F I LM : 2 . 056K OHM , 0 . 1% , 0 . 125W 91637 MFF1816C20560B
R1290 1 321 - 1619 - 07 RES . , FXD , F I LM : 8 . 334K OHM , 0 . 18 , 0 . 125W 91637 MFF1816C83340B
R1291 321 - 0256 - 07 RES . , FXD , F I LM : 4 . 53K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 4531D

R1292 1 321 - 0622 - 00 RES . , FXD , F I LM : 37 . 96K OHM , 0 . 258 , 0 . 125W 91637 MFF1816D37961C
R1294 321 - 0318 - 02 RES . , FXD , F I LM : 20K OHM , 0 . 58 , 0 . 125W 75042 CEAT2 - 2002D
R1296 321 - 0256 - 07 RES . , FXD , F I LM : 4 . 53K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 4531D
R1297 321 - 0256 - 07 RES . , FXD , F I LM : 4 . 53K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 4531D
R1298 1 321 - 0318 - 03 RES . , FXD , F I LM : 20K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D20001C

R1299 321 - 0924 - 02 RES . , FXD , F I LM : 40K OHM , 0 . 58 , 0 . 125W 75042 CEAT2 - 4002D
R1300 321 - 0368 - 00 RES . , FXD , F I LM : 66 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 6652F
R1302 321 - 0397 - 00 RES . , FXD , F I LM : 133K OHM , 18 , 0 . 125W 75042 CEATO - 1333F
R1303 315 - 0153 - 00 RES . , FXD , COMP : 15K OHM , 5% , 0 . 25W 01121 CB1535
R1304 315 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 58 , 0 . 25W 01121 CB1035

R1305 321 - 0289 - 07 RES . , FXD , F I LM : 1OK OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 1002B
R1306 1 321 - 0318 - 03 RES . , FXD , F I LM : 20K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D20001C
R1308 321 - 0924 - 02 RES . , FXD , F I LM : 40K OHM , 0 . 58 , 0 . 125W 75042 CEAT2 - 4002D
R1310 321 - 0368 - 00 RES . , FXD , F I LM : 66 , 5K OHM , 1% , 0 . 125W 75042 CEATO - 6652F
R1312 321 - 0397 - 00 RES . , FXD , F I LM : 133K OHM , 1% , 0 . 125W 75042 CEATO - 1333F

R1314 1 321 - 1621 - 03 RES . , FXD , F I LM : 36 . 47K OHM , 0 . 258 , 0 . 125W 91637 MFF1816D36470C
R1315 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 58 , 0 . 25W 01121 CB4325
R1316 315 - 0513 - 00 RES . , FXD , COMP : 51K OHM , 58 , 0 . 25W 01121 CB5135
R1320 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R1321 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F

R1322 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1323 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 4992F
R1324 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 2492F
R1325 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R1326 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F

R1327 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1330 321 - 0355 - 00 RES . , FXD , F I LM : 48 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 4872F
R1331 321 - 0343 - 00 RES . , FXD , F I LM : 36 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 3652F
R1332 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1333 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F

R1335 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1336 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R1337 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R1338 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 4992F
R1340 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F

R1341 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R1342 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
R1343 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 2492F
R1344 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R1345 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F

R1346 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
R1347 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R1348 321 - 0310 - 00 RES . , FXD , F I LM : 16 . 5K OHM , 1% , 0 . 125W 75042 CEATO - 1652C
R1350 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R1352 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
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R1354 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 1% , 0 . 125W 75042 CEATO - 1502F
R1355 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
R1356 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 1% , 0 . 125W 75042 CEATO - 1502F
R1357 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F
R1358 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F

R1359 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
R1360 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1362 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1364 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1366 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F

R1368 321 - 0372 - 00 RES . , FXD , F I LM : 73 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 7322F
R1370 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1372 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1374 321 - 0401 - 00 RES . , FXD , F I LM : 147K OHM , 18 , 0 . 125W 75042 CEATO - 1473F
R1376 321 - 0327 - 00 RES . , FXD , F I LM : 24 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 2492F

R1377 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1378 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1379 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 1% , 0 . 125W 75042 CEATO - 7502F
R1382 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R1383 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F

R1384 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F
R1386 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
R1387 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1389 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 1% , 0 . 125W 75042 CEATO - 7502F
R1392 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F

R1393 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F
R1394 321 - 0310 - 00 RES . , FXD , F I LM : 16 . 5K OHM , 1% , 0 . 125W 75042 CEATO - 1652C
R1396 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
R1397 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F
R1398 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 4992F

R1399 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 1% , 0 . 125W 75042 CEATO - 1503F
R1402 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R1405 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R1408 315 - 0201 - 00 RES . , FXD , COMP : 200 OHM , 58 , 0 . 25W 01121 CB2015
R1410 307 - 0113 - 00 RES . , FXD , COMP : 5 . 1 OHM , 58 , 0 . 25W 01121 CB51G5

R1412 301 - 0392 - 00 RES . , FXD , COMP : 3 . 9K OHM , 58 , 0 . 50W 01121 EB3925
R1510 315 - 0510 - 00 RES . , FXD , COMP : 51 OHM , 58 , 0 . 25W 01121 CB5105
R1535 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R1537 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R1538 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F

R1539 315 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 0 . 25W 01121 CB8215
R1550 307 - 0103 - 00 RES . , FXD , COMP : 2 . 7 OHM , 5% , 0 . 25W 01121 CB27G5
R1554 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R1556 315 - 0510 - 00 RES . , FXD , COMP : 51 OHM , 58 , 0 . 25W 01121 CB5105
R1560 1 321 - 0666 - 08 RES . , FXD , F I LM : 3 . 04K OHM , 1% , 0 . 125W 91637 MFF1816D30400F

R15621 321 - 0097 - 09 RES . , FXD , F I LM : 100 OHM , 1% , 0 . 125W 91637 MFF1816C100ROF
R1570 1 321 - 0097 - 09 RES . , FXD , F I LM : 100 OHM , 1% , 0 . 125W 91637 MFF1816C100ROF
R1572 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 1% , 0 . 125W 75042 CEATO - 10ROOF
R1600 321 - 0229 - 00 RES . , FXD , F I LM : 2 . 37K OHM , 1% , 0 . 125W 75042 CEATO - 2371F
R1602 321 - 0130 - 00 RES . , FXD , F I LM : 221 OHM , 1% , 0 . 125W 75042 CEATO - 221OF

R1605 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 1% , 0 . 125W 75042 CEATO - 49R90F
R1607 321 - 0234 - 00 RES . , FXD , F I LM : 2 . 67K OHM , 1% , 0 . 125W 75042 CEATO - 2671F
R1610 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 1% , 0 . 125W 75042 CEATO - 10ROOF
R1616 321 - 0121 - 00 RES . , FXD , F I LM : 178 OHM , 1% , 0 . 125W 75042 CEATO - 178OF
R1617 321 - 0269 - 00 RES . , FkD , F I LM : 6 . 19K OHM , 1% , 0 . 125W 75042 CEATO - 6191F

R1618 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 1% , 0 . 125W 75042 CEATO - 10ROOF
R1619 321 - 0612 - 00 RES . , FXD , F I LM : 500 OHM , 1% , 0 . 125W 91637 MFF1816DS000F
R1700 315 - 0392 - 00 RES . , FXD , COMP : 3 . 9K OHM , 56 , 0 . 25W 01121 CB3925
R1705 315 - 0152 - 00 RES . , FXD , COMP : 1 . 5K OHM , 58 , 0 . 25W 01121 CB1525
R1710 321 - 0285 - 00 RES . , FXD , F I LM : 9 . 09K OHM , 1% , 0 . 125W 75042 CEATO - 9091F
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R1712 321 - 0162 - 00 B010100 B010108 RES . , FXD , F I LM : 475 OHM , 18 , 0 . 125W 75042 CEATO - 475OF
R1712 321 - 0228 - 00 B010109 RES . , FXD , F I LM : 2 . 32K OHM , 18 , 0 . 125W 75042 CEATO - 2321F
R1714 321 - 0285 - 00 RES . , FXD , F I LM : 9 . 09K OHM , 18 , 0 . 125W 75042 CEATO - 9091F
R1716 315 - 0181 - 00 RES . , FXD , COMP : 180 OHM , 5% , 0 . 25W 01121 CB1815
R1717 321 - 0162 - 00 B010100 B010108 RES . , FXD , F I LM : 475 OHM , 18 , 0 . 125W 75042 CEATO - 475OF

R1717 321 - 0228 - 00 B010109 RES . , FXD , F I LM : 2 . 32K OHM , 18 , 0 . 125W 75042 CEATO - 2321F
R1719 315 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
R1724 321 - 0199 - 00 RES . , FXD , F I LM : 1 . 15K OHM , 1% , 0 . 125W 75042 CEATO - 1151F
R1725 321 - 0269 - 00 RES . , FXD , F I LM : 6 . 19K OHM , 1% , 0 . 125W 75042 CEATO - 6191F
R1726 1 321 - 0338 - 09 RES . , FXD , F I LM : 32 . 4K OHM , 18 , 0 . 125W 91637 MFF1816C32401F

R1727 1 321 - 0376 - 09 RES . , FXD , F I LM : 80 . 6K OHM , 1% , 0 . 125W 91637 MFF1816C80601F
R1728 1 321 - 0347 - 09 RES . , FXD , F I LM : 40 . 2K OHM , 18 , 0 . 125W 91637 MFF1816C40201F
R1729 1 321 - 0402 - 09 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 91637 MFF1816C15002F
R1730 1 321 - 0347 - 09 RES . , FXD , F I LM : 40 . 2K OHM , 18 , 0 . 125W 91637 MFF1816C40201F
R1732 1 321 - 0376 - 09 RES . , FXD , F I LM : 80 . 6K OHM , 1% , 0 . 125W 91637 MFF1816C80601F

R1735 321 - 0373 - 00 RES . , FXD , F I LM : 75K OHM , 18 , 0 . 125W 75042 CEATO - 7502F
R1737 321 - 0311 - 00 RES . , FXD , F I LM : 16 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 1692F
R1742 321 - 0323 - 00 RES . , FXD , F I LM : 22 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 2262F
R1750 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 1% , 0 . 125W 75042 CEATO - 1000F
R1752 321 - 0362 - 00 RES . , FXD , F I LM : 57 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 5762F

R1754 321 - 0264 - 00 RES . , FXD , F I LM : 5 . 49K OHM , 18 , 0 . 125W 75042 CEATO - 5491F
R1755 311 - 1266 - 00 RES . , VAR , NONW I R : 2 . 5K OHM , 108 , O . 50W 73138 62PT- 349 - 0
R1756 321 - 0264 - 00 RES . , FXD , F I LM : 5 . 49K OHM , 18 , 0 . 125W 75042 CEATO - 5491F
R1757 321 - 0097 - 00 B010100 B010108 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R1757 321 - 0114 - 00 B010109 RES . , FXD , F I LM : 150 OHM , 1% , 0 . 125W 75042 CEATO - 150OF

R1758 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
R1800 315 - 0470 - 00 RES . , FXD , COMP : 47 OHM , 5% , 0 . 25W 01121 CB4705
R1804 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 18 , 0 . 125W 75042 CEATO - 10ROOF
R1808 315 - 0200 - 00 RES . , FXD , COMP : 20 OHM , 5% , 0 . 25W 01121 CB2005

e^R1810 321 - 0234 - 00 RES . , FXD , F I LM : 2 . 67K OHM , 18 , 0 . 125W 75042 CEATO - 2671F

R1812 321 - 0250 - 00 RES . , FXD , F I LM : 3 . 92K OHM , 18 , 0 . 125W 75042 CEATO - 3921F
R1814 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 1% , 0 . 125W 75042 CEATO - 1001F
R1815 321 - 0234 - 00 RES . , FXD , F I LM : 2 . 67K OHM , 18 , 0 . 125W 75042 CEATO - 2671F
R1817 321 - 0250 - 00 RES . , FXD , F I LM : 3 . 92K OHM , 18 , 0 . 125W 75042 CEATO - 3921F
R1820 321 - 0247 - 00 RES . , FXD , F I LM : 3 . 65K OHM , 18 , 0 . 125W 75042 CEATO - 3651F

R1832 321 - 0231 - 00 RES . , FXD , F I LM : 2 . 49K OHM , 18 , 0 . 125W 75042 CEATO - 2491F
R1834 308 - 0393 - 00 RES . , FXD , WW : 1 . 6K OHM , 5% , 3W
R1835 308 - 0298 - 00 RES . , FXD , WW : 560 OHM , 58 , 3W 91637 RS2B- B560ROJ
R1900 301 - 0100 - 00 RES . , FXD , COMP : 10 OHM , 5% , 0 . 50W 01121 EB1005
R1902 301 - 0390 - 00 RES . , FXD , COMP : 39 OHM , 58 , 0 . 50W 01121 EB3905

R1904 321 - 0145 - 00 RES . , FXD , F I LM : 316 OHM , 18 , 0 . 125W 75042 CEATO - 316OF
R1906 321 - 0139 - 00 RES . , FXD , F I LM : 274 OHM , 18 , 0 . 125W 75042 CEATO - 274OF
R1912 305 - 0821 - 00 RES . , FXD , COMP : 820 OHM , 58 , 2W 01121 HB8215
R1924 321 - 0155 - 00 RES . , FXD , F I LM : 402 OHM , 18 , 0 . 125W 75042 CEATO - 402OF
R1941 307 - 0106 - 00 RES . , FXD , COMP : 4 . 7 OHM , 58 , 0 . 25W 01121 CB47G5

R1960 311 - 1339 - 00 RES . , VAR , NONW I R : 5K OHM , 108 , 0 . 50W 02111 43P502
R1962 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R1964 321 - 0349 - 00 RES . , FXD , F I LM : 42 . 2K OHM , 18 , 0 . 125W 75042 CEATO - 4222F
R1965 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R1966 321 - 0199 - 00 RES . , FXD , F I LM : 1 . 15K OHM , 18 , 0 . 125W 75042 CEATO - 1151F

R1967 308 - 0223 - 00 RES . , FXD , WW : 35 OHM , 58 , 3W 56289 242E350J
R1968 321 - 0280 - 00 RES . , FXD , F I LM : 8 . 06K OHM , 18 , 0 . 125W 75042 CEATO - 8061F
R1969 315 - 0471 - 00 RES . , FXD , COMP : 470 OHM , 58 , 0 . 25W 01121 CB4715
R2002 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 1% , 0 . 125W 75042 CEATO - 1002F
R2004 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F

R2005 321 - 0236 - 00 RES . , FXD , F I LM : 2 . 8K OHM , 18 , 0 . 125W 75042 CEATO - 2801F
R2006 321 - 0271 - 00 RES . , FXD , F I LM : 6 . 49K OHM , 18 , 0 . 125W 75042 CEATO - 6491F
R2008 321 - 0342 - 00 RES . , FXD , F I LM : 35 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 3572F
R2010 315 - 0182 - 00 RES . , FXD , COMP : 1 . 8K OHM , 5% , 0 . 25W 01121 CB1825
R2012 315 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 58 , 0 . 25W 01121 CB1035
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82014 321 - 0271 - 00 RES . , FXD , F I LM : 6 . 49K OHM , 19 , 0 . 125W 75042 CEATO - 6491F
82016 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 58 , 0 . 25W 01121 CB2025
R2018 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 5% , 0 . 25W 01121 CB4325
82020 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
82022 315 - 0682 - 00 RES . , FXD , COMP : 6 . 8K OHM , 5% , 0 . 25W 01121 CB6825

82024 315 - 0243 - 00 RES . , FXD , COMP : 24K OHM , 5% , 0 . 25W 01121 CB2435
82026 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
82028 315 - 0682 - 00 RES . , FXD , COMP : 6 . 8K OHM , 5% , 0 . 25W 01121 CB6825
82030 315 - 0243 - 00 RES . , FXD , COMP : 24K OHM , 5% , 0 . 25W 01121 CB2435
82032 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725

R2034 315 - 0682 - 00 RES . , FXD , COMP : 6 . 8K OHM , 5% , 0 . 25W 01121 CB6825
82036 315 - 0243 - 00 RES . , FXD , COMP : 24K OHM , 5% , 0 . 25W 01121 CB2435
82038 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725
82040 315 - 0682 - 00 RES . , FXD , COMP : 6 . BK OHM , 5% , 0 . 25W 01121 CB6825
R2042 315 - 0243 - 00 RES . , FXD , COMP : 24K OHM , 58 , 0 . 25W 01121 CB2435

82044 315 - 0362 - 00 RES . , FXD , COMP : 3 . 6K OHM , 5% , 0 . 25W 01121 CB3625
82046 315 - 0273 - 00 RES . , FXD , COMP : 27K OHM , 5% , 0 . 25W 01121 CB2735
82060 321 - 0341 - 00 RES . , FXD , F I LM : 34 . 8K OHM , 18 , 0 . 125W 75042 CEATO - 3482F
82062 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015
R2064 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015

82065 311 - 1267 - 00 RES . , VAR , NONW I R : 5K OHM , 108 , 0 . 50W 73138 62PT- 3500 - 502K
82066 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015
82068 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015
82070 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015
82072 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015

82074 - 315 - 0301 - 00 RES . , FXD , COMP : 300 OHM , 5% , 0 . 25W 01121 CB3015
821021 321 - 0753 - 06 RES . , FXD , F I LM : 9K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C90000C
821041 321 - 0753 - 06 RES . , FXD , F I LM : 9K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C90000C
821061 321 - 0289 - 06 RES . , FXD , F I LM : I OK OHM , 0 . 258 , 0 . 125W 91637 MFF1816C10001C
821081 321 - 0289 - 06 RES . , FXD , F I LM : 10K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C10001C

82109 323 - 0760 - 00 RES . , FXD , F I LM : 7 . 2M OHM , 18 , 0 . 50W 75042 CECTO - 7204F
R2110 311 - 1337 - 00 RES . , VAR , NONW I R : 25K OHM , 10% , 0 . 50W 02111 43P253
821111 321 - 1622 - 06 RES . , FXD , F I LM : 61 . 73K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C61730C
821121 321 - 1625 - 06 RES . , FXD , F I LM : 277 . 8K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C27780C
82113 323 - 0230 - 00 RES . , FXD , F I LM : 2 . 43K OHM , 18 , 0 . 50W 75042 CEBTO - 2431F

82118 321 - 0264 - 00 RES . , FXD , F I LM : 5 . 49K OHM , 18 , 0 . 125W 75042 CEATO - 5491F
821221 321 - 1617 - 06 RES . , FXD , F I LM : 5 , 85K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C585000
82126 321 - 0332 - 07 RES . , FXD , F I LM : 28K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 2802B
82128 321 - 0332 - 07 RES . , FXD , F I LM : 28K OHM , 0 . 1% , 0 . 125W 75042 CEAT9 - 2802B
82130 321 - 0332 - 07 RES . , FXD , F I LM : 28K OHM , 0 . 1% , 0 . 125W 75042 CEAT9 - 2802B

R2131 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725
82132 321 - 0332 - 07 RES . , FXD , F I LM : 28K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 2802B
82133 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
82134 1 321 - 1627 - 06 RES . , FXD , F I LM : 731 . 3K OHM , 0 . 25% , 0 . 125W 91637 MFF1816C73130C
82135 311 - 1337 - 00 RES . , VAR , NONW I R : 25K OHM , 10B , 0 . 50W 02111 43P253

R2136 1 321 - 1624 - 06 RES . , FXD , F I LM : 45 . 2K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C452000
82137 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
82138 321 - 0332 - 07 RES . , FXD , F I LM : 28K OHM , 0 . 18 , 0 . 125W 75042 CEAT9 - 2802B
82139 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725
82140 1 321 - 0728 - 06 RES . , FXD , F I LM : 136K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C13602C

82141 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F
82142 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F
R2144 315 - 0223 - 00 RES . , FXD , COMP : 22K OHM , 5% , 0 . 25W 01121 CB2235
82146 321 - 0385 - 00 RES . , FXD , F I LM : l 00K OHM , 18 , 0 . 125W 75042 CEATO - 1003F
82147 321 - 0261 - 00 RES . , FXD , F I LM : 5 . 11K OHM , 18 , 0 . 125W 75042 CEATO - 5111F

82148 315 - 0223 - 00 RES . , FXD , COMP : 22K OHM , 5% , 0 . 25W 01121 CB2235
R2149 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 5% , 0 . 25W 01121 CB4725
82154 315 - 0200 - 00 RES . , FXD , COMP : 20 OHM , 5% , 0 . 25W 01121 CB2005
82200 315 - 0752 - 00 RES . , FXD , COMP : 7 . 5K OHM , 5% , 0 . 25W 01121 CB7525
82206 315 - 0300 - 00 B010100 B010108 RES . , FXD , COMP : 30 OHM , 5% , 0 . 25W 01121 CB3005
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82206 315 - 0100 - 00 B010109 RES . , FXD , COMP : 10 OHM , 58 , 0 . 25W 01121 CB1005
82208 315 - 0300 - 00 B010100 B010108 RES . , FXD , COMP : 30 OHM , 58 , 0 . 25W 01121 CB3005
82208 315 - 0100 - 00 B010109 RES . , FXD , COMP : 10 OHM , 59 , 0 . 25W 01121 CB1005
82210 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F
82211 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015

82212 1 322 - 0184 - 00 RES . , FXD , F I LM : 806 OHM , 18 , 0 . 25W 75042 CEBTO - 806OF
82214 . , 321 - 0286 - 09 RES . , FXD , F I LM : 9 . 31K OHM , 18 , 0 . 125W 91637 MFF1816C93100F
R2215 303 - 0151 - 00 RES . , FXD , COMP : 150 OHM , 58 , 1W 01121 GB1515
R2216 321 - 0289 - 09 RES . , FXD , F I LM : 10K OHM , 18 , 0 . 125W 91637 MFF1816C10001F
82220 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F

82222 321 - 0289 - 09 RES . , FXD , F I LM : I OK OHM , 18 , 0 . 125W 91637 MFF1816C10001F
82224 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
82226 303 - 0151 - 00 RES . , FXD , COMP : 150 OHM , 58 , 1W 01121 GB1515
82228 321 - 0289 - 09 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 91637 MFF1816C I 0001F
R2229 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F

82310 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
R2312 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 1% , 0 . 125W 75042 CEATO - 49R90F
82314 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
R2316 321 - 0068 - 00 RES . , FXD , F I LM : 49 . 9 OHM , 18 , 0 . 125W 75042 CEATO - 49R90F
82317 315 - 0513 - 00 RES . , FXD , COMP : 51K OHM , 58 , 0 . 25W 01121 CB5135

82318 315 - 0752 - 00 RES . , FXD , COMP : 7 . 5K OHM , 58 , 0 . 25W 01121 CB7525
82319 321 - 0305 - 00 RES . , FXD , F I LM : 14 . 7K OHM , 18 , 0 . 125W 75042 CEATO - 1472F
82320 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F
82322 315 - 0822 - 00 RES . , FXD , COMP : 8 . 2K OHM , 5% , 0 . 25W 01121 CB8225
82324 315 - 0202 - 00 RES . , FXD , COMP : 2K OHM , 59 , 0 . 25W 01121 CB2025

82330 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 58 , 0 . 25W 01121 CB4325
82332 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 58 , 0 . 25W 01121 CB4325
82336 315 - 0823 - 00 RES . , FXD , COMP : 82K OHM , 5% , 0 . 25W 01121 CB8235
82337 315 - 0623 - 00 RES . , FXD , CbmP : 62K OHM , 58 , 0 . 25W 01121 CB6235
82338 315 - 0823 - 00 RES . , FXD , COMP : 82K OHM , 58 , 0 . 25W 01121 CB8235, r^_

R2341 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 3742F
82342 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 1% , 0 . 125W 75042 CEATO - 3012F
82343 321 - 0321 - 00 RES . , FXD , F I LM : 21 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 2152F
R2344 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F
82346 321 - 0344 - 00 RES . , FXD , F I LM : 37 . 4K OHM , 1% , 0 . 125W 75042 CEATO - 3742F

R2347 321 - 0356 - 00 RES . , FXD , F I LM : 49 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 4992F
82348 321 - 0310 - 00 RES . , FXD , F I LM : 16 . 5K OHM , 18 , 0 . 125W 75042 CEATO - 1652C
R2349 321 - 0402 - 00 RES . , FXD , F I LM : 150K OHM , 18 , 0 . 125W 75042 CEATO - 1503F
82505 311 - 1340 - 00 RES . , VAR , NONW I R : I K OHM , 10% , 0 . 50W 02111 43P102
82506 1 321 - 0267 - 09 RES . , FXD , F I LM : 5 . 9K OHM , 18 , 0 . 125W 91637 MFF1816C93100F

82507 1 321 - 0318 - 06 RES . , FXD , F I LM : 20K OHM , 0 . 25% , 0 . 125W 91637 MFF1816C20001C
82508 1 321 - 0318 - 06 RES . , FXD , F I LM : 20K OHM , 0 . 258 , 0 . 125W 91637 MFF1816C20001C
82509 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F
82510 1 311 - 1680 - 00 RES . , VAR , NONW I R : 250 OHM , 10% , 0 . 75W 80294 3006P . 250K
82512 1 321 - 1211 - 09 RES . , FXD , F I LM : 1560 OHM , 18 , 0 . 125W 91637 MFF1816D15600F

82514 315 - 0155 - 00 RES . , FXD , COMP : I . 5M OHM , 5% , 0 . 25W 01121 CB1555
82516 321 - 0194 - 00 RES . , FXD , F I LM : 1 . 02K OHM , 1% , 0 . 125W 75042 CEATO - 1021F
82518 321 - 0066 - 00 RES . , FXD , F I LM : 47 . 5 OHM , 18 , 0 . 125W 75042 CEATO - 47R50F
82519 308 - 0584 - 00 RES . , FXD , WW : 20 OHM , 0 . 58 , 5W 91637 RS520ROD
82520 321 - 0150 - 00 RES . , FXD , F I LM : 357 OHM , 18 , 0 . 125W 75042 CEATO - 357OF

82521 307 - 0105 - 00 XB020000 RES . , FXD , COMP : 3 . 9 OHM , 58 , 0 . 25W 01121 CB39G5
82522 321 - 0169 - 00 RES . , FXD , F I LM : 562 OHM , 18 , 0 . 125W 75042 CEATO - 5620F
82525 321 - 0017 - 00 RES . , FXD , F I LM : 14 . 7 OHM , 18 , 0 . 125W 75042 CEATO - 14R70F
R2530 311 - 1339 - 00 RES . , VAR , NONW I R : 5K OHM , 10% , 0 . 50W 02111 43P502
82532 321 - 0267 - 00 RES . , FXD , F I LM : 5 . 9K OHM , 1% , 0 . 125W 75042 CEATO - 5901F

82534 321 - 0256 - 00 RES . , FXD , F I LM : 4 . 53K OHM , 18 , 0 . 125W 75042 CEATO - 4531F
R2536 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F
R2538 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
82540 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 18 , 0 . 125W 75042 CEATO - 10ROOF
82544 308 - 0243 - 00 RES . , FXD , WW : 240 OHM , 5% , 3W 91637 RS2B- B240ROJ
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R2546 321 - 0001 - 00 RES . , FXD , F I LM : 10 OHM , 18 , 0 . 125W 75042 CEATO - 10ROOF
R2548 321 - 0097 - 00 RES . , FXD , F I LM : l 00 OHM , 1% , 0 . 125W 75042 CEATO - 1000F
R2550 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R2552 321 - 0324 - 00 RES . , FXD , F I LM : 23 . 2K OHM , 1% , 0 . 125W 75042 CEATO - 2322F
R2554 301 - 0272 - 00 RES . , FXD , COMP : 2 . 7K OHM , 58 , 0 . 50W 01121 , EB2725

R2556 308 - 0078 - 00 RES . , FXD , WW : 70 OHM , 58 , 5W 63743 7686
R2558 321 - 0222 - 00 RES . , FXD , F I LM : 2K OHM , 18 , 0 . 125W 75042 CEATO - 2001F
R2560 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R2561 321 - 0114 - 00 RES . , FXD , F I LM : 150 OHM , 1% , 0 . 125W 75042 CEATO - 150OF
R2562 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015

R2563 321 - 0214 - 00 RES . , F? { D , F I LM : 1 . 65K OHM , 18 , 0 . 125W 75042 CEATO - 1651F
R2565 321 - 0013 - 00 RES . , FXD , F I LM : l 3 . 3 OHM , 18 , 0 . 125W 75042 CEATO - 13R30F
R2566 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R2567 321 - 0306 - 00 RES . , FXD , F I LM : 15K OHM , 18 , 0 . 125W 75042 CEATO - 1502F
R2568 315 - 0103 - 00 RES . , FXD , COMP : 10K OHM , 58 , 0 . 25W 01121 CB1035

R2569 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F
R2572 315 - 0103 - 00 RES . , FXD , COMP : I OK OHM , 58 , 0 . 25W 01121 CB1035
R2574 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725
R2576 315 - 0302 - 00 RES . , FXD , COMP : 3K OHM , 58 , 0 . 25W 01121 CB3025
R2578 315 - 0273 - 00 RES . , FXD , COMP : 27K OHM , 58 , 0 . 25W 01121 CB2735

R2579 315 - 0101 - 00 RES . , FXD , COMP : 100 OHM , 58 , 0 . 25W 01121 CB1015
R2580 315 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 58 , 0 . 25W 01121 CB1045
R2581 321 - 0258 - 00 RES . , FXD , F I LM : 4 . 75K OHM , 18 , 0 . 125W 75042 CEATO - 4751F
R2582 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R2583 321 - 0260 - 00 RES . , FXD , F I LM : 4 . 99K OHM , 18 , 0 . 125W 75042 CEATO - 4991F

R2584 - 321 - 0289 - 00 RES . , FXD , F I LM : 1OK OHM , 18 , 0 . 125W 75042 CEATO - 1002F
R2585 321 - 0193 - 00 RES . , FXD , F I LM : I K OHM , 18 , 0 . 125W 75042 CEATO - 1001F
R2586 1 321 - 0289 - 02 RES . , FXD , F I LM : 1OK OHM , 0 . 58 , 0 . 125W 91637 MFF1816D l 0001D
R2587 308 - 0460 - 00 RES . , FXD , WW : 56 OHM , 58 , 3W 56289 242E5605
R2588 1 321 - 1293 - 02 RES . , FXD , F I LM : 11 . 1K OHM , 0 . 58 , 0 . 125W 91637 MFF1816D11100D

R2589 315 - 0512 - 00 RES . , FXD , COMP : 5 . 1K OHM , 58 , 0 . 25W 01121 CB5125
R2590 315 - 0472 - 00 RES . , FXD , COMP : 4 . 7K OHM , 58 , 0 . 25W 01121 CB4725
R2592 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 5% , 0 . 25W 01121 CB1025
R2594 315 - 0104 - 00 RES . , FXD , COMP : l 00K OHM , 5% , 0 . 25W 01121 CB1045
R2596 321 - 0097 - 00 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 75042 CEATO - 1000F

R2597 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R2598 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 18 , 0 . 125W 75042 CEATO - 2002F
R2600 321 - 0364 - 00 RES . , FXD , F I LM : 60 . 4K OHM , 18 , 0 . 125W 75042 CEATO - 6042F
R2602 321 - 0323 - 00 RES . , FXD , F I LM : 22 . 6K OHM , 18 , 0 . 125W 75042 CEATO - 2262F
R2604 321 - 0335 - 00 RES . , FXD , F I LM : 30 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 3012F

R2605 311 - 1271 - 00 RES . , VAR , NONW I R : 50K OHM , 108 , 0 . 50W 73138 62PT- 354 - 0
R2606 321 - 0367 - 00 RES . , FXD , F I LM : 64 . 9K OHM , 18 , 0 . 125W 75042 CEATO - 6492F
R2610 315 - 0102 - 00 RES . , FXD , COMP : I K OHM , 58 , 0 . 25W 01121 CB1025
R2612 321 - 0318 - 00 RES . , FXD , F I LM : 20K OHM , 1% , 0 . 125W 75042 CEATO - 2002F
R2614 321 - 0807 - 00 RES . , FXD , F I LM : 900K OHM , 18 , 0 . 125W 03888 PME55

R2616 321 - 0385 - 00 RES . , FXD , F I LM : l 00K OHM , 18 , 0 . 125W 75042 CEATO - 1003F
R2618 321 - 0369 - 00 RES . , FXD , F I LM : 68 . 1K OHM , 18 , 0 . 125W 75042 CEATO - 6812F
R2620 315 - 0203 - 00 RES . , FXD , COMP : 20K OHM , 58 , 0 . 25W 01121 CB2035
R2702 315 - 0220 - 00 RES . , FXD , COMP : 22 OHM , 58 , 0 . 25W 01121 CB2205
R2704 321 - 0092 - 00 RES . , FXD , F I LM : 88 . 7 OHM , 18 , 0 . 125W 75042 CEATO - 88R70F

R2705 311 - 1259 - 00 RES . , VAR , NONW I R : 100 OHM , 108 , 0 . 50W 80294 3329P- L58 - 101
R2706 321 - 0105 - 00 RES . , FXD , F I LM : 121 OHM , 18 , 0 . 125W 75042 CEATO - 121OF
R2712 321 - 0131 - 00 RES . , FXD , F I LM : 226 OHM , 18 , 0 . 125W 75042 CEATO - 226OF
R2714 303 - 0561 - 00 RES . , FXD , COMP : 560 OHM , 58 , 1W 01121 GB5615
R2716 303 - 0561 - 00 RES . , FXD , COMP : 560 OHM , 5% , 1W 01121 GB5615

R2720 321 - 0067 - 00 RES . , FXD , F I LM : 48 . 7 OHM , 18 , 0 . 125W 75042 CEATO - 48R70F
R2722 321 - 0155 - 00 RES . , FXD , F I LM : 402 OHM , 18 , 0 . 125W 75042 CEATO - 402OF
R2724 315 - 0104 - 00 RES . , FXD , COMP : 100K OHM , 5% , 0 . 25W 01121 CB1045
R2728 321 - 0069 - 00 RES . , FXD , F I LM : 51 . 1 OHM , 18 , 0 . 125W 75042 CEATO - 51R10F
R2730 311 - 1260 - 00 B010100 B010108 RES . , VAR , NONW I R : 250 OHM , 108 , 0 . 50W 73138 62PT- 345 - 0



E l ec t r i ca l Pa r t s L i s t - 7L13

1 See Mechan i ca l Pa r t s L i s t f or r ep l acemen t pa r t s .
2 Furn i shed as a un i t w i t h R82 .
3 Furn i shed as a un i t w i t h A l .
4 Furn i shed as a un i t w i t h 8100 .
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Dscon t Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

R2730 311 - 1262 - 00 B010109 RES . , VAR , NONW I R : 750 OHM , 108 , 0 . 50W 73138 62PT- 3620 - 751K
R2732 321 - 0124 - 00 B010100 B010108 RES . , FXD , F I LM : 191 OHM , 18 , 0 . 125W 75042 CEATO - 191OF
R2732 321 - 0097 - 00 B010109 RES . , FXD , F I LM : 100 OHM , 18 , 0 . 125W 7504 . 2 CEATO - 1000F
R2735 311 - 1259 - 00 RES . , VAR , NONW I R : 100 OHM , 10 l , 0 . 50W 80294 3329P- L58 - 101
R2736 315 - 0622 - 00 RES . , FXD , COMP : 6 . 2K OHM , 58 , 0 . 25W 01121 CB6225

R2738 315 - 0432 - 00 RES . , FXD , COMP : 4 . 3K OHM , 58 , 0 . 25W 01121 CB4325

5271 670 - 3106 - 00 SW I TCH , PUSH : 10DB GA I N 80009 670 - 3106 - 00
5822 - - - - - - - - - - SW I TCH , PUSH : CAL
5833 - - - - - - - - - - SW I TCH , PUSH : I F GA I N (REFERENCE LEVEL )
S901L 2 670 - 3111 - 00 SW I TCH , PUSH : 300HZ 80009 670 - 3111 - 00
S90B 2 670 - 3111 - 00 SW I TCH , PUSH : PULSE STRETCHER 80009 670 - 3111 - 00

S90C 2 670 - 3111 - 00 SWT I CH , PUSH : 30KHZ 80009 670 - 3111 - 00
5100 4 - - - - - - - - - - SW I TCH , PUSH : SLOPE
s101A , 670 - 3110 - 00 SW I TCH , PUSH : EXT / I NT 80009 670 - 3110 - 00
S l o1CZ - - - - - - - - - SW I TCH , PUSH : L I NE / FREE RUN
5102 670 - 3109 - 00 SWT I CH , PUSH : TR I GGER MODE SELECTOR 80009 670 - 3109 - 00

5104 263 - 1029 - 00 ACTR ASSY , CAM S : T I ME / D I V 80009 263 - 1029 - 00
S108A , B 263 - 1030 - 00 ACTR ASSY , CAM S : RESOLUT I ON HZ / FREQ SPAN / D I V 80009 263 - 1030 - 00
S125 260 - 0960 - 00 SW I TCH , SL I DE : 2A AT 120VAC 10389 23 - 021 - 006
S130A , B , 260 - 1360 - 01 SW I TCH , PUSH : 1ODB / D I V / 2DB / D I V 80009 260 - 1360 - 01
S130C - - - - - - - - - - SW I TCH , PUSH : L I N

52608 . 260 - 1237 - 00 SW I TCH , REED : SPST 80009 260 - 1237 - 00

T90 120 - 0871 - 90 XFMR , TORO I D : 4 TURNS , TR I F I LAR 80009 120 - 0871 - 00
T92 120 - 0871 - 00 XFMR , TORO I D : 4 TURNS , TR I F I LAR 80009 120 - 0871 - 00
T211 120 - 0779 - 00 XFMR , TORO I D : (2) 4 TURN W I ND I NGS 80009 120 - 0779 - 00
T240 120 - 0774 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0774 - 00
T245 120 - 0774 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0774 - 00

T264 120 - 0775 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0775 - 00
T280 120 - 0772 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0772 - 00
T294 120 - 0775 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0775 - 00
T380 120 - 0773 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0773 - 00
T420 120 - 0773 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0773 - 00

T457 120 - 0774 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0774 - 00
T560 120 - 0780 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0780 - 00
T1405 120 - 0904 - 00 XFMR , TORO I D : 2 W I ND I NGS , B I F I LAR 80009 120 - 0904 - 00
T1564 120 - 0901 - 00 XFMR , TORO I D : 2 W I ND I NGS 80009 120 - 0901 - 00
T1612 120 - 0779 - 00 XFMR , TORO I D : (2) 4 TURN W I ND I NGS 80009 120 - 0779 - 00

T2712 120 - 0902 - 00 XFMR , TORO I D : 5 TURNS , B I F I LAR 80009 120 - 0902 - 00
T2714 120 - 0903 - 00 XFMR , TORO I D : 3 W I ND I NGS , TR I F I LAR 80009 120 - 0903 - 00

U820 155 - 0035 - 00 M I CROC I RCU I T , L I : QUAD OPERAT I ONAL AMPL 80009 155 - 0035 - 00
U830 156 - 0352 - 00 M I CROC I RCU I T , D I : DUAL COMPL PA I R PLUS I NVERT 02735 CD4007AE
U840 156 - 0352 - 00 M I CROC I RCU I T , D I : DUAL COMPL PA I R PLUS I NVERT 02735 CD4007AE
U1010 155 - 0035 - 00 M I CROC I RCU I T , L I : QUAD OPERAT I ONAL AMPL 80009 155 - 0035 - 00
U1050 155 - 0035 - 00 M I CROC I RCU I T , L I : QUAD OPERAT I ONAL AMPL 80009 155 - 0035 - 00

U1120 156 - 0158 - 00 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 18324 S5558V
U1160 156 - 0030 - 00 M I CROC I RCU I T , D I : QUAD 2 - I NPUT POS NAND GATE 01295 SN740ON
U1170 155 - 0042 - 02 M I CROC I RCU I T , D I : M I LLER I NTEGRATOR 80009 155 - 0042 - 02
U1180 155 - 0056 - 00 M I CROC I RCU I T , D I : SWEEP CONTROL 80009 155 - 0056 - 00
U1250 156 - 0158 - 00 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 18324 S5558V

U1280 156 - 0158 - 00 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 18324 S5558V
U1290 156 - 0158 - 00 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 18324 S5558V
U1510 156 - 0457 - 00 M I CROC I RCU I T , L I : DUAL SCHM I TT TR I G 04713 MC1035P
U1530 156 - 0230 - 00 M I CROC I RCU I T , D I : DUAL D MA- SLAVE FL I P- FLOP 04713 MC10131L
U1535 156 - 0025 - 00 M I CROC I RCU I T , D I : QUAD 2 - I NPUT POS NOR GATE 04713 MC1010L

U1555 156 - 0266 - 00 M I CROC I RCU I T , L I : EM I TTER COUPLED OSC I LLATOR 04713 MC1648P
U1715 156 - 0067 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 80009 156 - 0067 - 00
U1735 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U1755 156 - 0067 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 80009 156 - 0067 - 00
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U1825 156 - 0038 - 00 M I CROC I RCU I T , D I : J - K MASTER SLAVE FL I P- FLOP 01295 SN7472N
U1965 156 - 0105 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 07263 U9T7101393
U2000 156 - 0292 - 00 M I CROC I RCU I T , D I : HEX I NVERTER 01295 SN74L04N
U2010 156 - 0292 - 00 M I CROC I RCU I T , D I : HEX I NVERTER 01295 SN74L04N
U2015 156 - 0306 - 00 M I CROC I RCU I T , D I : 4 . 5 DECADE COUNTER 07263 A7R381R19X

U2020 156 - 0411 - 00 M I CROC I RCU I T , D I : QUAD COMP , S I NGLE SUPPLY 04713 MC3302P
U2030 156 - 0030 - 00 M I CROC I RCU I T , D I : QUAD 2 - I NPUT POS NAND GATE 01295 SN7400N
U2040 156 - 0452 - 00 M I CROC I RCU I T , D I : 2 I NPUT AND - OR - I NVERT GATE 01295 SN74LS54N
U2050 156 - 0094 - 00 M I CROC I RCU I T , D I : DUAL PER I PHERAL DR I VER 01295 SN75451P
U2060 156 - 0094 - 00 M I CROC I RCU I T , D I : DUAL PER I PHERAL DR I VER 01295 SN75451P

U2065 155 - 0088 - 00 M I CROC I RCU I T , D I : ML , LEGEND GENERATOR " C2 " 80009 155 - 0088 - 00
U2070 156 - 0379 - 00 M I CROC I RCU I T , D I : BCD TO 7 SEG DECODER - DR I VER 18324 NST06B
U2110 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2120 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2130 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H

U2140 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2145 156 - 0096 - 00 M I CROC I RCU I T , L I : VOLTAGE COMPARATOR 27014 I 14311H
U2200 156 - 0093 - 00 M I CROC I RCU I T , D I : HEX I NVERTER 01295 SN7416N
U2210 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2220 156 - 0223 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H

U2225 156 - 0067 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 80009 156 - 0067 - 00
U2510 156 - 0223 - 00 B010100 B019999 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2510 156 - 0049 - 00 B020000 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 12040 LM308H
U2530 156 - 0067 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 80009 156 - 0067 - 00
U2555 156 - 0105 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 07263 U9T7101393

U2560 . 156 - 0093 - 00 M I CROC I RCU I T , D I : HEX I NVERTER 01295 SN7416N
U2565 156 - 0030 - 00 M I CROC I RCU I T , D I : QUAD 2 - I NPUT POS NAND GATE 01295 SN7400N
U2570 156 - 0072 - 00 M I CROC I RCU I T , D I : MONOSTABLE MV , TTL 12040 DM71421N
U2575 156 - 0140 - 00 M I CROC I RCU I T , D I : HEX . BUFF , 15V , TTL 01295 SN7417N
U2580 156 - 0158 - 00 M I CROC I RCU I T , L I : DUAL OPERAT I ONAL AMPL I F I ER 18324 S5558V

U2585 156 - 0105 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 07263 U9T7101393
U2600 156 - 0067 - 00 M I CROC I RCU I T , L I : OPERAT I ONAL AMPL I F I ER 80009 156 - 0067 - 00
U2620 156 - 0072 - 00 M I CROC I RCU I T , D I : MONOSTABLE MV , TTL 12040 DM71421N
U2625 156 - 0030 - 00 M I CROC I RCU I T , D I : QUAD 2 - I NPUT POS NAND GATE 01295 SN7400N

VR1700 152 - 0147 - 00 SEM I COND DEV I CE : ZENER , 0 . 4W , 27V , 58 81483 1N971B
VR1705 152 - 0127 - 00 SEM I COND DEV I CE : ZENER , 0 . 4W , 7 . 5V , 5% 04713 1N755A
VR1720 152 - 0456 - 00 SEM I COND DEV I CE : ZENER , 0 . 4W , 6 . 2V , 5% 04713 1N827
VR1960 152 - 0456 - 00 SEM I COND DEV I CE : ZENER , 0 . 4W , 6 . 2V , 5% 04713 1N827
VR2014 152 - 0278 - 00 SEM I COND DEV I CE : ZENER , 0 . 4W , 7 . 5V , 5% 07910 1N4372A

VR2115 152 - 0171 - 00 SEM I COND DEV I CE : ZENER , 0 . 5W , 11 . 7V , 5% 04713 SZ13464
VR2212 152 - 0212 - 00 SEM I COND DEV I CE : ZENER , 0 . 5W , 9V , 5% 04713 SZ50646
VR2525 152 - 0087 - 00 SEM I COND DEV I CE : ZENER , 1W , 100V , 5% 04713 SZ1627
VR2554 152 - 0293 - 00 SEM I COND DEV I CE : ZENER , 1W , 33V , 58 04713 1N3032B

W1 175 - 1448 - 00 CABLE ASSEMBLY : I NPUT BNC TO ATTEN 80009 175 - 1448 - 00
W2 175 - 1440 - 00 CABLE ASSEMBLY : ATTEN TO LARK F I LTER 80009 175 - 1440 - 00
W6 175 - 1449 - 00 CABLE ASSEMBLY : M I XER TO DAMPER 80009 175 - 1449 - 00
W7 175 - 1442 - 00 CABLE ASSEMBLY : DAMPER TO LOW PASS F I LTER 80009 175 - 1442 - 00
W20 175 - 1446 - 00 CABLE ASSEMBLY : BAL F I LTER TO COUPLER 80009 175 - 1446 - 00

W25 175 - 1431 - 00 CABLE ASSEMBLY : POWER D I V I DER TO M I XER 80009 175 - 1431 - 00
W29 175 - 1441 - 00 B010100 B010107X CABLE ASSEMBLY : 2ND LO TO M I XER COUPLER 80009 175 - 1441 - 00
W30 175 - 1450 - 00 CABLE ASSEMBLY : MULT M I XER TO M I XER COUPLER 80009 175 - 1450 - 00
W31 175 - 1504 - 00 CABLE ASSEMBLY : RF 80009 175 - 1504 - 00
W32 175 - 1445 - 00 CABLE ASSEMBLY : M I XER CPLR TO 2ND LO OUT 80009 175 - 1445 - 00

W35 175 - 1457 - 00 CABLE ASSEMBLY : 80009 175 - 1457 - 00
W37 175 - 1443 - 00 CABLE ASSEMBLY : Y I G OSC TO O GATES 80009 175 - 1443 - 00
W38 175 - 1447 - 00 CABLE ASSEMBLY : PHASE GATE TO PWR D I V I DER 80009 175 - 1447 - 00
W39 175 - 1444 - 00 CABLE ASSEMBLY : PWR D I V TO 1ST , LO OUTPUT 80009 175 - 1444 - 00
W40 175 - 1502 - 00 CABLE ASSEMBLY : RF 80009 175 - 1502 - 00

W69 175 - 1503 - 00 CABLE ASSEMBLY : RF 80009 175 - 1503 - 00
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W92 175 - 1374 - 00 CABLE ASSEMBLY : RF 80009 175 - 1374 - 00
W95 175 - 1372 - 00 CABLE ASSEMBLY : RF 80009 175 - 1372 - 00
W302 175 - 1505 - 00 CABLE ASSEMBLY : RF 80009 175 - 1505 - 00
W303 175 - 1501 - 00 CABLE ASSEMBLY : I NTERCONNECT I NG 80009 175 - 1501 - 00
W307 175 - 1352 - 00 CABLE ASSEMBLY : RF 80009 175 - 1352 - 00

W900 175 - 1370 - 00 CABLE ASSEMBLY : RF 80009 175 - 1370 - 00

Y204 158 - 0074 - 00 XTAL UN I T , QTZ : 95MHZ 13571 ER - 1238
Y950 158 - 0068 - 00 XTAL UN I T , QTZ : 50MHZ 13571 ER - 1234
Y1605 158 - 0091 - 00 XTAL UN I T , QTZ : 99 . 2045MHZ 80009 158 - 0091 - 00
Y1815 158 - 0092 - 00 XTAL UN I T , QTZ : 2 . 210MHZ 80009 158 - 0092 - 00
ZZ 999 - 9999 - 99 EPL7L13 . DATA 80009 999 - 9999 - 99





D IAGRAMS AND C IRCU IT BOARD ILLUSTRAT IONS

Symbo l s and Re f erence Des i gna tors
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samp l e .
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PARTS ORDER ING INFORMAT ION

Rep l acemen t par ts are ava i l ab l e f rom or through your

l oca l Tek t ron i x , Inc. F i e l d O f f i ce or represen t a t i ve .

Changes to Tek t ron i x i ns t rumen t s are some t i mes made

to accommoda t e i mproved componen t s as they become
ava i l ab l e , and to g i ve you the bene f i t o f the l a t es t c i rcu i t
i mprovemen t s deve l oped i n our eng i neer i ng depar tmen t . I t

i s there fore i mpor t an t , when order i ng par ts , to i nc l ude the

fo l l ow i ng i n forma t i on i n your order : Par t number , i ns t ru-

men t type or number , ser i a l number , and mod i f i ca t i on

number i f app l i cab l e .

I f a par t you have ordered has been rep l aced w i th a new

or i mproved par t , your l oca l Tek t ron i x , Inc . F i e l d O f f i ce or

represen t a t i ve w i l l con t ac t you concern i ng any change i n

par t number .

Change i n forma t i on , i f any , i s l oca t ed a t the rear o f th i s

manua l .

X000

00X

I t ems i n th i s sec t i on are re f erenced
numbers to the i l l us t ra t i ons .

MECHAN ICAL REPLACEABLE PARTS L IST

SPEC IAL NOTES AND SYMBOLS

Par t f i rs t added a t th i s ser i a l number

Par t removed a f t er th i s ser i a l number

F IGURE AND INDEX NUMBERS

by f i gure and i ndex

INDENTAT ION SYSTEM

Th i s mechan i ca l par ts l i s t i s i nden t ed to i nd i ca t e i t em

re l a t i onsh i ps . Fo l l ow i ng i s an examp l e o f the i nden t a t i on
sys t em used i n the descr i p t i on co l umn .

1 2 3 4 5

 

Name & Descr i p t i on

Assemb l y and / or Componen t
At t ach i ng par ts for Assemb l y and / or Componen t

De t a i l Par t o f Assemb l y and / or Componen t
At t ach i ng par ts for De t a i l Par t

Sec t i on 10-7L13

Par ts o f De t a i l Par t
At t ach i ng par ts for Par ts o f De t a i l Par t

At t ach i ng Par ts a l ways appear i n the same i nden t a t i on as
the i t em i t moun t s , wh i l e the de t a i l par ts are i nden t ed to

the r i gh t . Inden t ed i t ems are par t o f , and i nc l uded w i th , the

next h i gher i nden t a t i on . The separa t i on symbo l - - -

i nd i ca t es

 

" - - -
the end o f a t t ach i ng par ts .

At t ach i ng par ts mus t be purchased separa t e l y , un l ess
o therw i se spec i f i ed .

ITEM NAME

In the Par ts L i s t , an I t em Name i s separa t ed f rom the
descr i p t i on by a co l on ( : ) . Because o f space l i m i t a t i ons , an
I t em Name may some t i mes appear as i ncomp l e t e . For
fur ther I t em Name i den t i f i ca t i on , the U . S . Federa l
Ca t a l og i ng Handbook H6-1 can be u t i l i zed where poss i b l e .

CROSS INDEX MFR . CODE NUMBER TO MANUFACTURER

10-1

MFR . CODE MANUFACTURER ADDRESS C ITY , STATE , Z IP
OOOOA Lemo USA 2015 2nd S t . Berk l ey , CA 94710
OOOOC Ge t t i g Eng i neer i ng and Manu f ac tur i ng Co . Spr i ngm i l l , PA 16875

00779 AMP , Inc . P . O . Box 3608 Har r i sburg , PA 17105
04865 Ny l i t e Cor . o f Amer i ca 3451 S . C l i n ton Ave . Sou th P l a i n f i e l d , NJ 07080

05820 Wake f i e l d Eng i neer i ng , Inc . Audubon Rd . Wake f i e l d , MA 01880
06090 Raychem Corp . 300 Cons t i tu t i on Dr . Men l o Park , CA 94025

06915 R i chco P l as t i c Co . 5825 N . Tr i pp Ave . Ch i cago , IL 60646
07707 USM Corp . , USM Fas t ener D i v . 510 R i ver Rd . She l ton , CT 06484
08261 Spec t ra -S t r i p Corp . 7100 Lampson Ave . Garden Grove , CA 92642
10389 Ch i cago Sw i t ch , Inc . 2035 Wabans i a Ave . Ch i cago , IL 60647
12327 Freeway Washer and S t amp i ng Co . P . 0 . Box 05206 C l eve l and , OH 44105
12360 A l bany Produc t s Co . , D i v . o f Pneumo

Dynam i cs Corp . 351 Connec t i cu t Ave . Sou th Norwa l k , CT 06856



703

CROSS I NDEX MFR . CODE NUMBER TO MANUFACTURER

MFR . CODE MANUFACTURER ADDRESS C I TY , STATE , Z I P

95987
97464
98291
98978

Weckesse r Co . , I nc .
I ndus t r i a l Re t a i n i ng R i ng Co .
Sea l ec t ro Corp .
I n t e rna t i ona l E l ec t ron i c Resea r ch Corp .

4444 Wes t I r v i ng Pa r k
57 Cord i e r S t .
225 Hoy t
135 W . Magno l i a Ave .

Rd . Ch i cago , I L 60641
I r v i ng t on , NJ 07111

Mama roneck , NY 10544
Burbank , CA 91502

ABBREV I AT I ONS

I NCH FLH FLAT HEAD PWR POWER
11 NUMBER S I ZE FLTR F I LTER RCPT RECEPTACLE
ACTR ACTUATOR FR FRAME or FRONT RES RES I STOR
ADPTR ADAPTER FSTNR FASTENER RDG R I G I D
AL I GN AL I GNMENT FT FOOT RLF REL I EF
AL ALUM I NUM FXD F I XED RTNR RETA I NER
ASSEM ASSEMBLED GSKT GASKET SCH SOCKET HEAD
ASSY ASSEMBLY HDL HANDLE SCOPE OSC I LLOSCOPE
ATTEN ATTENUATOR HEX HEXAGON SCR SCREW
AWG AMER I CAN W I RE GAGE HEX HD HEXAGONAL HEAD SE S I NGLE END
BD BOARD HEX SOC HEXAGONAL SOCKET SECT SECT I ON
BRKT BRACKET HLCPS HEL I CAL COMPRESS I ON SEM I COND SEM I CONDUCTOR
BRS BRASS HLEXT HEL I CAL EXTENS I ON
BRZ BRONZE HV H I GH VOLTAGE SHLDR SHOULDERED
BSHG BUSH I NG I C I NTEGRATED C I RCU I T SKT SOCKET
CAB CAB I NET I D I NS I DE D I AMETER SL SL I DE
CAP CAPAC I TOR I DENT I DENT I F I CAT I ON SLFLKG SELF - LOCK I NG
CER CERAM I C I MPLR I MPELLER SLUG SLEEV I NG
CHAS CHASS I S I N I NCH SPR SPR I NG
CKT C I RCU I T I NCAND I NCANDESCENT so SQUARE
COMP COMPOS I T I ON I NSUL I NSULATOR SST STA I NLESS STEEL
CONN CONNECTOR I NTL I NTERNAL STL STEEL
COV COVER LPHLDR LAMPHOLDER SW SW I TCH
CPLG COUPL I NG MACH MACH I NE T TUBE
CRT CATHODE RAY TUBE MECH MECHAN I CAL TERM TERM I NAL
DEG DEGREE MTG MOUNT I NG THD THREAD
DWR DRAWER N I P N I PPLE THK TH I CK
ELCTRN ELECTRON NON W I RE NOT W I RE WOUND TNSN TENS I ON
ELEC ELECTR I CAL OBD ORDER BY DESCR I PT I ON TPG TAPP I NG
ELCTLT ELECTROLYT I C OD OUTS I DE D I AMETER TRH TRUSS HEAD
ELEM ELEMENT OVH OVAL HEAD V VOLTAGE
EPL ELECTR I CAL PARTS L I ST PH BRZ PHOSPHOR BRONZE VAR VAR I ABLE
EQPT EQU I PMENT PL PLA I N or PLATE W / W I TH
EXT EXTERNAL PLSTC PLAST I C WSHR WASHER
F I L F I LL I STER HEAD PN PART NUMBER XFMR TRANSFORMER
FLEX FLEX I BLE PNH PAN HEAD XSTR TRANS I STOR

10 - 2

1-T2-5T Esna , L t d . i - 0 Eana Pa r k Dr . Ma r am , n a r o , ana a
16179 Omn i Spec t r a , I nc . 24600 Ha l l wood C t . Fa rm i ng t on , M I 48024
22526 Be rg E l ec t ron i cs , I nc . Youk Expr essway New Cumbe r l and , PA 17070
23499 Gav i t t W i r e and Cab l e , D i v i s i on o f

Ame r ace Esna Corp . 455 N . Qu i nce S t . Escond i do , CA 92025
27545 Ha r t f ord - Un i ve r sa l Co . 1022 E l m S t . Rocky H i l l , CT 06067
70276 A l l en M f g . Co . P . 0 . Dr awe r 570 Ha r t f ord , CT 06101
70318 A l l me t a l Sc r ew Produc t s Co . , I nc . 821 S t ewa r t Ave . Ga rden C i t y , NY 11530
71034 B l i l ey E l ec t r i c Co . 2545 W . Gr andv i ew B l vd . Er i e , PA 16512
71159 Br i s t o l Socke t Sc r ew , D i v . o f

Ame r i can Cha i n and Cab l e Co . , I nc . P . O . Box 2244 Wa t e rbur y , CT 06720
71279 Cambr i dge The rm i on i c Corp . 445 Concord Ave . Cambr i dge , MA 02138
73743 F i sche r Spec i a l M f g . Co . 446 Morgan S t . C i nc i nna t i , OH 45206
73803 Texas I ns t rumen t s , I nc . , Me t a l l urg i ca l

Ma t e r i a l s D i v . A t t l eboro , MA 02703
74445 Ho l o - Krome Co . 31 Brook S t . Wes t Ha r t f ord , CT 06110
74868 Bunke r - Ramo Corp . , The Ampheno l RF D i v . 33 E . F r ank l i n S t . Danbur y , CT 06810
77250 Pheo l l Manu f ac t ur i ng Co . , D i v i s i on

o f A l l i ed Produc t s Corp . 5700 W . Rooseve l t Rd . Ch i cago , I L 60650
77252 Ph i l ade l ph i a S t ee l and W i r e Corp . 2828 Cha r t e r Road Ph i l ade l ph i a , PA 19154
78189 I l l i no i s Too l Wor ks , I nc .

Shakeproo f D i v i s i on S t . Cha r l es Road E l g i n , I L 60126
79136 Wa l des , Koh i noor , I nc . 47 - 16 Aus t e l P l ace Long I s l and C i t y , NY 11101
79807 Wrough t Washe r M f g . Co . 2100 S . 0 Bay S t . M i l waukee , W I 53207
80009 Tek t ron i x , I nc . P . 0 . Box 500 Beave r t on , OR 97005
83385 Cen t r a l Sc r ew Co . 2530 Cr escen t Dr . Broadv i ew , I L 60153
87308 N . L . I ndus t r i es , I nc . , Sou t he rn Sc r ew

D i v . P . 0 . Box 1360 S t a t esv i l l e , NC 28677
89837 Kr ame r Bros . Foundr y Co . 17 De l l Day t on , OH 45404
91836 K i ngs E l ec t ron i cs Co . , I nc . 40 Ma rb l eda l e Road Tuckahoe , NY 10707



F I GURE 1

Mechan i ca l Pa r t s L i s t - 7L13

~~ F i g . &
I ndex
No .

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t Q t Y + 2 3 4 s Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

1 - 1 366 - 1007 - 00 1 KNOB : GRAY 80009 366 - 1007 - 00
213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD

- 2 366 - 0494 - 00 1 KNOB : GRAY W I TH SETSCREW 80009 366 - 0494 - 00
213 - 0153 - 00 1 . SETSCREW : 5=40 X 0 . 125 I NCH , HEX SOC STL 74 445 OBD

- 3 366 - 1391 - 00 1 KNOB : GRAY W / SETSCREW 80009 366 - 1391 - 00
213 - 0239 - 00 1 . SETSCREW : 3 - 48 X 0 . 062 I NCH , HEX . SOC STL 71159 OBD

- 4 366 - 1077 - 00 1 KNOB : GRAY W / SETSCREW 80009 366 - 1077 - 00
213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD

- 5 200 - 1628 - 00 1 CAP , I NSR , KNOB : 80009 200 - 1628 - 00
- 6 366 - 1393 - 00 1 KNOB ASSY : I NTERLOCK I NG 80009 366 - 1393 - 00

213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD
- 7 354 - 0472 - 00 1 R I NG , KNOB SKT : FREQ SPAN AND RES 80009 354 - 0472 - 00
- 8 366 - 1526 - 00 1 KNOB : GRAY 80009 366 - 1526 - 00

213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD
- 9 354 - 0412 - 00 1 R I NG , KNOB SKT : 1 . 5 OD X 0 . 438 I NCH I D 80009 354 - 0412 - 00

(ATTACH I NG PARTS)
- 10 210 - 0405 - 00 2 NUT , PLA I N , HEX . : 2 - 56 X 0 . 188 I NCH , BRS 73743 2X12157 - 402

- 11 401 - 0137 - 00 1 BRG , SNAP- I N : 0 . 255 X 0 . 088 I NCH LG , NYLON 80009 401 - 0137 - 00
- 12 366 - 1389 - 00 3 KNOB : GRAY 80009 366 - 1389 - 00

213 - 0306 - 00 1 . SETSCREW : 2 - 56 X 0 . 062 I NCH 80009 213 - 0306 - 00
- 13 366 - 1183 - 00 1 KNOB : GRAY 80009 366 - 1183 - 00

213 - 0140 - 00 1 . SETSCREW : 2 - 56 X 0 . 94 " , HEX . SOC STL 70276 OBD
- 14 366 - 1057 - 00 1 KNOB : GRAY 80009 366 - 1057 - 00

213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD
- 15 358 - 0216 - 00 1 BUSH I NG , PLAST I C : 0 . 257 I D X 0 . 412 I NCH OD 80009 358 - 0216 - 00
- 16 358 - 0301 - 00 5 BUSH I NG , SLEEVE : FOR 0 . 185 D I A HOLE , GRAY 80009 358 - 0301 - 00
- 17 366 - 1058 - 59 1 KNOB : LATCH 80009 366 - 1058 - 59

(ATTACH I NG PARTS)
- 18 214 - 1095 - 00 1 P I N , SPG , SPL I T : 0 . 094 OD X 0 . 187 I NCH LONG 13257 52 - 022 - 094 - 0187

- 19 105 - 0076 - 00 1 REL BAR , LATCH : PLUG - I N UN I T 80009 105 - 0076 - 00
- 20 214 - 1280 - 00 1 SPR I NG , HLCPS : 0 . 14 OD X 1 . 126 " L , 0 . 16 " D I A W 80009 214 - 1280 - 00
- 21 333 - 1812 - 00 1 PANEL : DBL FOR 7L13 80009 333 - 1812 - 00
- 22 378 - 0815 - 00 1 F I LTER , L I GHT : TUN I NG FREQ 80009 378 - 0815 - 00
- 23 426 - 1096 - 00 1 FRAME , READOUT : FREQ TUN I NG 80009 426 - 1096 - 00
- 24 348 - 0235 - 00 2 SHLD GSKT , ELEC : 4 . 734 I NCH LONG 80009 348 - 0235 - 00
- 25 136 - 0387 - 00 4 JACK , T I P : GRAY 71279 4352 - 1 - 0318
- 26 260 - 0960 - 00 1 SW I TCH , SL I DE : 2A AT 120VAC 10389 23 - 021 - 006
- 27 131 - 1471 - 00 1 CONN , RCPT : TYPE RA , PNL MT I N 0 . 359 " D I A HOLE OOOOA RA1306
- 28 - - - - - - - - - - 1 RES . , VAR : (SEE R82 EPL )

(ATTACH I NG PARTS)
- 29 210 - 0583 - 00 2 NUT , PLA I N , HEX . : 0 . 25 - 32 X 0 . 312 I NCH , BRS 73743 2X20319 - 402
- 30 210 - 0223 - 00 1 TERM I NAL , LUG : 0 . 25 I NCH D I A , SE 78189 2101 - 14 - 03 - 252ON

- 31 - - - - - - - - - - 1 RES . , VAR : (SEE R100 EPL )
(ATTACH I NG PARTS)

- 32 210 - 0583 - 00 1 NUT , PLA I N , HEX . : 0 . 25 - 32 X 0 . 312 I NCH , BRS 73743 2X20319 - 402
- 33 210 - 0223 - 00 1 TERM I NAL , LUG : 0 . 25 I NCH D I A , SE 78189 2101 - 14 - 03 - 252ON

- 34 - - - - - - - - - - 1 RES . , VAR : (SEE R97 EPL )
- 35 - - - - - - - - - - 1 RES . , VAR : (SEE R107 EPL )
- 36 - - - - - - - - - - 1 RES . , VAR : (SEE R102 EPL )
- 37 - - - - - - - - - - 1 RES . , VAR : (SEE R96 EPL )
- 38 210 - 0046 - 00 3 WASHER , LOCK : I NTL , 0 . 26 I D X 0 . 40 " OD , STL 78189 1214 - 05 - 00 - 0541C
- 39 210 - 0223 - 00 1 TERM I NAL , LUG : 0 . 25 I NCH D I A , SE 78189 2101 - 14 - 03 - 252ON
- 40 - - - - - - - - - - 1 RES . , VAR : (SEE R98 EPL )
- 41 - - - - - - - - - - 1 RES . , VAR : (SEE R80 , R95 EPL )
- 42 210 - 0046 - 00 2 WASHER , LOCK : I NTL , 0 . 26 I D X 0 . 40 " OD , STL 78189 1214 - 05 - 00 - 0541C
- 43 210 - 0223 - 00 1 TERM I NAL , LUG : 0 . 25 I NCH D I A , SE 78189 2101 - 14 - 03 - 252ON
- 44 - - - - - - - - - - 1 CKT BOARD ASSY : TR I G MODE SEL (SEE A102 EPL )

(ATTACH I NG PARTS)
- 45 211 - 0156 - 00 2 SCREW , MACH I NE : 1 - 72 X 0 . 25 " , 82 DEG FLH STL 77250 OBD

r
- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :

- 46 131 - 0608 - 00 8 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 47 136 - 0252 - 04 3 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 48 - - - - - - - - - - 1 CKT BOARD ASSY : TR I G SOURCE SW(SEE A100 EPL )

(ATTACH I NG PARTS)
- 49 211 - 0156 - 00 2 SCREW , MACH I NE : 1 - 72 X 0 . 25 " , 82 DEG FLH STL 77250 OBD



Mechan i ca l Pa r t s L i s t - 71 - 13
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1 - - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 50 131 - 0608 - 00 10 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 51 - - - - - - - - - - 1 CKT BOARD ASSY : V I DEO F I LTER (SEE A90 EPL )

(ATTACH I NG PARTS)
- 52 344 - 0199 - 00 3 CL I P , SPG TENS : U - SHAPE 80009 344 - 0199 - 00

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 53 131 - 0608 - 00 16 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 54 361 - 0418 - 01 1 SPACER , SW : 80009 361 - 0418 - 01

(ATTACH I NG PARTS)
- 55 211 - 0101 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 56 - - - - - - - - - - 1 RES . , VAR : (SEE R115 EPL )
- 57 210 - 0046 - 00 1 WASHER , LOCK : I NTL , 0 . 26 I D X 0 . 40 " OD , STL 78189 1214 - 05 - 00 - 0541C
- 58 - - - - - - - - - - 1 CKT BOARD ASSY : TUNE CONTROL (SEE A2200A l EPL )

(ATTACH I NG PARTS)
- 59 211 - 0504 - 00 2 SCREW , MACH I NE : 6 - 32 X 0 . 25 I NCH , PNH STL 83385 OBD
- 60 210 - 1092 - 00 2 WASHER , FLAT : 0 . 147 I D X 0 . 312 " OD , BRS 12327 OBD

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 61 131 - 0608 - 00 24 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 62 136 - 0252 - 04 44 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060

119 - 0478 - 00 1 FREQ TUN I NG ASSY : A2200 80009 119 - 0478 - 00
(ATTACH I NG PARTS)

- 63 212 - 0040 - 00 2 SCREW , MACH I NE : 8 - 32 X 0 . 375 100 DEG , FLH STL 83385 OBD

- - - - - - - - - - - . TUN I NG ASSY I NCLUDES :
- 64 385 - 0127 - 00 2 . NUT , PLA I N , HEX . : 0 . 25 X 0 . 281 " , TAP 6 - 32 THRU 80009 385 - 0127 - 00

(ATTACH I NG PARTS)
- 65 211 - 0504 - 00 2 . SCREW , MACH I NE : 6 - 32 X 0 . 25 I NCH , PNH STL 83385 OBD

- 66 - - - - - - - - - - 1 . RES . , VAR : (SEE R20 , R22 EPL )
(ATTACH I NG PARTS FOR EACH )

- 67 220 - 0495 - 00 1 . NUT , PLA I N , HEX . : 0 . 375 - 32X0 . 4380DX0 . 62 " , STL 73743 OBD
- 68 210 - 0012 - 00 1 . WASHER , LOCK : I NTL , 0 . 375 I DX 0 . 50 " OD STL 78189 1220 - 02 - 00 - 0541C , - - - ,

- 69 386 - 3038 - 00 2 . SPRT , SHAFT : 80009 386 - 3038 - 00 .
- 70 354 - 0184 - 00 1 . R I NG , RETA I N I NG : FOR 0 . 25 I NCH SHAFT 80009 354 - 0184 - 00
- 71 210 - 0992 - 00 1 . WASHER , NM : 0 . 265 I D X 0 . 437 I NCH OD 80009 210 - 0992 - 00
- 72 401 - 0074 - 00 1 . ROTOR , VAR RES : 0 . 705 OD X 0 . 911 I NCH LG 80009 401 - 0074 - 00
- 73 214 - 2035 - 00 1 . BELT , FLAT : FREQ TUN I NG 80009 214 - 2035 - 00
- 74 384 - 0931 - 00 1 . SHAFT , RTN , SPR : FREQ TUN I NG 80009 384 - 0931 - 00

(ATTACH I NG PARTS)
- 75 354 - 0219 - 00 1 . R I NG , RETA I N I NG : FOR 0 . 25 I NCH SHAFT 79136 5103 - 25 - MD - R
- 76 210 - 0940 - 00 1 . WASHER , FLAT : 0 . 25 I D X 0 . 375 I NCH OD , STL 79807 OBD
- 77 210 - 0839 - 00 1 . WSHR , LOOP CLP : 0 . 25 I D X 0 . 437 I NCH OD 78189 3539 - 14 - 01 - 0511

- 78 380 - 0378 - 00 1 . HSG , RTN , SPR : FREQ TUN I NG 80009 380 - 0378 - 00
(ATTACH I NG PARTS)

- 79 213 - 0113 - 00 1 . SCREW , TAP , TF : TYPE B , 2 - 32 X 0 . 312 " , PNH STL 77252 OBD
- 80 213 - 0181 - 00 1 . SCR , TPG , THD FOR : 0 . 375 I NCH , PNH STL 83385 OBD

- 81 214 - 2034 - 00 1 . SPR I NG , FLAT : FREQ TUN I NG 80009 214 - 2034 - 00
(ATTACH I NG PARTS)

- 82 213 - 0109 - 00 1 . SCREW : DR SPL , 00 X 0 . 125 TYPE U 77250 OBD

- 83 119 - 0514 - 00 1 . CLUTCH EM : 12VDC , 0 . 25 I NCH ARM 71034 5008 - 43 - 301
119 - 0514 - 01 1 . CLUTCH EM : 12VDC , 0 . 25 I NCH ARM 71034 5008 - 43 - 301

(ATTACH I NG PARTS)
- 84 214 - 0484 - 00 1 . SCREW : DR I VE #2 X 0 . 312 I NCH , RH STL 87308 OBD

- 85 401 - 0074 - 00 2 . ROTOR , VAR RES : 0 . 705 OD X 0 . 911 I NCH LG 80009 401 - 0074 - 00
- 86 210 - 0992 - 00 4 . WASHER , NM : 0 . 265 I D X 0 . 437 I NCH OD 80009 210 - 0992 - 00
- 87 214 - 1972 - 00 2 . D I SC , FR I CT I ON : DR I VEN 80009 214 - 1972 - 00
- 88 384 - 0930 - 00 2 . SHAFT , DR I VEN : FREQ TUN I NG 80009 384 - 0930 - 00
- 89 210 - 0839 - 00 2 . WSHR , LOOP CLP : 0 . 25 I D X 0 . 437 I NCH OD 78189 3539 - 14 - 01 - 0511
- 90 210 - 0992 - 00 2 . WASHER , NM : 0 . 265 I D X 0 . 437 I NCH OD 80009 210 - 0992 - 00
- 91 401 - 0074 - 00 2 . ROTOR , VAR RES : 0 . 705 OD X 0 . 911 I NCH LG 80009 401 - 0074 - 00
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1 - 92 384 - 0932 - 01 1 . SHAFT , DR I VE : W / DR I VE CONE 80009 384 - 0932 - 01
(ATTACH I NG PARTS)

- 93 213 - 0005 - 00 1 . SETSCREW : 8 - 32 X 0 . 125 I NCH , HSS 74445 OBD
- 94 213 - 0020 - 00 1 . SETSCREW : 6=32 X 0 . 125 I NCH , HEX . SOC STL - 70276 OBD
- 95 214 - 1996 - 00 1 . SPR , HLCL , COMP : 0 . 098 ODX0 . 07 I DX0 . 52 " LG 80009 214 - 1996 - 00
- 96 214 - 0651 - 00 1 . BALL BEAR I NG : 0 . 109 I NCH D I A 27545 OBD

- 97 401 - 0242 - 01 1 . GEAR , SPUR : 80009 401 - 0242 - 01
401 - 0074 - 00 1 . . ROTOR , VAR RES : 0 . 705 OD X 0 . 911 I NCH LG 80009 401 - 0074 - d0

- 98 386 - 2844 - 00 1 . SPRT , DR SHAFT : 80009 386 - 2844 - 00
(ATTACH I NG PARTS)

- 99 211 - 0559 - 00 2 . SCREW , MACH I NE : 6 - 32 X 0 . 375 " 100 DEG , FLH STL 83385 OBD
- 100 210 - 1190 - 00 2 . WASHER , LOCK : 0 . 142 I NCH I D , NYLON 04865 OBD

- 101 426 - 1103 - 00 - 1 . FR , POT DR I VE : FREQ TUN I NG 80009 426 - 1103 - 00
- 102 131 - 0707 - 00 10 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
- 103 352 - 0161 - 01 1 . HOLDER , TERM . CON : 3 W I RE BROWN 80009 352 - 0161 - 01
- 104 352 - 0162 - 01 2 . HOLDER , TERM . CON : 4 W I RE BROWN 80009 352 - 0162 - 01
- 105 200 - 0935 - 00 1 BASE , LAMPHOLDER : 0 . 29 OD X 0 . 19 " L , BK PLSTC 80009 200 - 0935 - 00
- 106 378 - 0602 - 01 1 LENS , L I GHT : AMBER 80009 378 - 0602 - 01
- 107 352 - 0157 - 00 1 LAMPHOLDER : WH I TE PLAST I C 80009 352 - 0157 - 00
- 108 386 - 1858 - 07 1 SUBPANEL , FRONT : AL CSTG DOUBLE 80009 386 - 1858 - 07

(ATTACH I NG PARTS)
- 109 213 - 0192 - 00 8 SCR , TPG , THD FOR : 6 - 32 X 0 . 50 I NCH , PNH STL 87308 OBD

- 110 - - - - - - - - - - 1 CKT BD ASSY : DVM LOG I C READOUT(SEE A2000 EPL )
(ATTACH I NG PARTS)

- 111 211 - 0116 - 00 2 SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD
- 112 129 - 0353 - 00 2 POST , ELEC- MECH : 4 - 40X0 . 188 HEX . X0 . 385 " L 80009 129 - 0353 - 00
- 113 211 - 0008 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 114 136 - 0328 - 02 12 . SKT , P I N TERM : 00779 86282 - 2
- 115 136 - 0252 - 04 155 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 116 136 - 0583 - 00 1 . SOCKET , I C : 14 I D , D I P 73803 C811400
- 117 200 - 1691 - 00 5 COVER , XSTR : FOR TO - 5 CASE 80009 200 - 1691 - 00
- 118 - - - - - - - - - - 1 CKT BOARD ASSY : DVM ANALOG (SEE A2100 EPL )

(ATTACH I NG PARTS)
- 119 211 - 0116 - 00 1 SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 120 131 - 0589 - 00 30 . CONTACT , ELEC : 0 . 46 I NCH LONG 22526 47350
- 121 131 - 0608 - 00 9 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 122 131 - 1425 - 00 1 . TERM . SET , P I N : 0 . 025 SQ , RT ANGLE 0 . 15 " LG 22526 65275 - 001
- 123 136 - 0252 - 04 43 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 124 220 - 0547 - 01 2 NUT , BLOCK : 0 . 38 X 0 . 25 X 0 . 282 11 0A 80009 220 - 0547 - 01

(ATTACH I NG PARTS FOR EACH )
- 125 211 - 0101 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 126 672 - 0421 - 00 1 CKT BOARD ASSY : SWEEP (SEE F I G 2 FOR BKDN )
(ATTACH I NG PARTS)

- 127 211 - 0116 - 00 4 SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD

- 128 343 - 0001 - 00 1 CLAMP , LOOP : 0 . 125 I NCH , PLAST I C 95987 OBD
(ATTACH I NG PARTS)

- 129 211 - 0007 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 188 I NCH , PNH STL 83385 OBD
- 130 210 - 0863 - 00 1 WSHR , LOOP CLAMP : FOR 0 . 50 " W I DE CLAMP , STL 95987 C191

- 131 343 - 0004 - 00 1 ' CLAMP , LOOP : 0 . 312 I NCH D I AMETER , PLSTC 95987 5 - 16 - 6B
(ATTACH I NG PARTS)

- 132 211 - 0007 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 188 I NCH , PNH STL 83385 OBD
- 133 210 - 0863 - 00 1 WSHR , LOOP CLAMP : FOR 0 . 50 " W I DE CLAMP , STL 95987 C191

- 134 337 - 1578 - 00 1 SH I ELD , ELEC : RESOLUT I ON TOP R I GHT COVER 80009 337 - 1578 - 00
(ATTACH I NG PARTS)

- 135 211 - 0005 - 00 3 SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD

- 136 337 - 1579 - 00 1 SH I ELD , ELEC : RESOLUT I ON TOP LEFT COVER 80009 337 - 1579 - 00
(ATTACH I NG PARTS)

- 137 211 - 0005 - 00 4 SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD
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CLA14P , LOOP : 0 . 375 I NCH , PLAST I C
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95987
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3 - 8 - 6B
" (ATTACH I NG PARTS)

- 139 211 - 0097 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 312 I NCH , PNH STL 83385 OBD
- 140 210 - 0803 - 00 1 WASHER , FLAT : 0 . 15 I D X 0 . 375 I NCH OD , STL " 12327 OBD

- 141 129 - 0354 - 00 1 POST MET : 0 . 54 LG X 0 . 188 I NCH HEX . 80009 129 - 0354 - 00
- 142 337 - 1948 - 00 1 SH I ELD , ELEC : COVER , 30HZ F I LTER DR I VER 80009 337 - 1948 - 00

(ATTACH I NG PARTS)
- 143 211 - 0005 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD

- 144 129 - 0338 - 00 11 POST , ELEC- MECH : HEX . , 0 . 188 X0 . 64 I NCH LONG 80009 129 - 0338 - 00
- 145 175 - 1476 - 00 1 CABLE ASSY , RF : W28

131 - 0375 - 00 2 . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
- 146 210 - 0586 - 00 1 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 147 200 - 1359 - 00 1 COVER , CKT BD : PLAST I C 89837 OBD
- 148 343 - 0013 - 00 2 CLAMP , LOOP : 0 . 375 I NCH , PLAST I C 95987 3 - 8 - 6B

(ATTACH I NG PARTS FOR EACH )
- 149 210 - 0586 " - 00 1 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 150 210 - 0863 - 00 1 WSHR , LOOP CLAMP : FOR 0 . 50 " W I DE CLAMP , STL 95987 C191
- 151 210 - 1002 - 00 1 WASHER , FLAT : 0 . 125 I D X 0 . 25 I NCH OD , BRS 12327 OBD
- 152 211 - 0014 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 50 I NCH PNH STL 83385 OBD

- 153 337 - 1564 - 00 1 SH I ELD , ELEC : FUNCT I F , TOP COVER 80009 337 - 1564 - 00
(ATTACH I NG PARTS)

- 154 211 - 0005 - 00 4 SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD

- 155 337 - 1562 - 00 1 SH I ELD , ELEC : CAL , TOP COVER 80009 337 - 1562 - 00
(ATTACH I NG PARTS)

- 156 211 - 0005 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD

- 157 342 - 0236 - 00 1 I NSULATOR F I LM : FUNCT I F 80009 342 - 0236 - 00
- 158 - - - - - - - - - - 1 CRT BOARD ASSY : A500(SEE F I G 2 FOR BKDN )
- 159 - - - - - - - - - - 1 CKT BOARD ASSY : L I NTERFACE(SEE A2350 EPL )
- 160 131 - 0608 - 00 8 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357

131 - 0827 - 00 6 . CONTACT , ELEC : 0 . 55 I NCH LONG 22526 47349
- 161 131 - 1425 - 00 2 LG. TERM . P I N SET : 0 . 025 SQ , RT ANGLE 0 . 15 " 22526 65275 - 001
- 162 131 - 1426 - 00 1 LG. TERM . P I N SET : 0 . 025 S0 , RT ANGLE 0 . 25 " 22526 65275 - 004
- 163 - - - - - - - - - - 1 CKT BOARD ASSY : CTR I NTERFACE(SEE A2300 EPL )
- 164 131 - 0608 - 00 19 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 165 131 - 1425 - 00 1 LG. TERM . P I N SET : 0 . 025 SQ , RT ANGLE 0 . 15 " 22526 65275 - 001

- 166 136 - 0252 - 04 15 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 167 386 - 2893 - 00 1 SPRT DRAWER : 80009 386 - 2893 - 00

(ATTACH I NG PARTS)
- 168 213 - 0192 - 00 2 SCR , TPG , THD FOR : 6 - 32 X - 0 . 50 I NCH , PNH STL 87308 OBD

- 169 351 - 0284 - 00 1 GU I DE RA I L : 0 . 40 I NCH LONG 80009 351 - 0284 - 00
(ATTACH I NG PARTS)

- 170 213 - 0192 - 00 2 SCR , TPG , THD FOR : 6 - 32 X - 0 . 50 I NCH , PNH STL 87308 OBD

- 171 351 - 0217 - 01 1 GU I DE , CKT BD : MULT W I DTH PLUG - I N 80009 351 - 0217 - 01
(ATTACH I NG PARTS)

- 172 220 - 0557 - 00 4 NUT , SLEEVE : 6 - 32 X 0 . 204 OD X 0 . 118 L BRS 80009 220 - 0557 - 00
- 173 211 - 0507 - 00 4 SCREW , MACH I NE : 6 - 32 X 0 . 312 I NCH , PNH STL 83385 OBD

- 174 351 - 0217 - 01 1 GU I DE , CKT BD : MULT W I DTH PLUG - I N 80009 351 - 0217 - 01
(ATTACH I NG PARTS)

- 175 220 - 0557 - 00 4 NUT , SLEEVE : 6 - 32 X 0 . 204 OD X 0 . 118 L BRS 80009 220 - 0557 - 00

- 176 211 - 0507 - 00 2 SCREW , MACH I NE : 6 - 32 X 0 . 312 I NCH , PNH STL 83385 OBD

- 177 211 - 0512 - 00 2 SCREW , MACH I NE : 6 - 32 X 0 . 50 " 100 DEG , FLH STL 83385 OBD

- 178 351 - 0217 - 02 1 GU I DE , CKT BD : MULT W I DTH PLUG - I N 80009 351 - 0217 - 02
(ATTACH I NG PARTS)

- 179 220 - 0556 - 00 4 NUT , SLEEVE : 6 - 32 X 0 . 252 OD X 0 . 015 " L BRS 80009 220 - 0556 - 00

- 180 211 - 0512 - 00 4 SCREW , MACH I NE : 6 - 32 X 0 . 50 " 100 DEG , FLH STL 83385 OBD

- 181 386 - 2781 - 00 1 PLATE , SUPPORT : REAR PNL , LWR 80009 386 - 2781 - 00
386 - 2782 - 00 1 PLATE , SUPPORT : REAR PNL , LWR 80009 386 - 2782 - 00

- 182 386 - 2783 - 00 1 PLATE , SUPPORT : REAR PNL , LWR 80009 386 - 2783 - 00
(ATTACH I NG PARTS)

- 183 213 - 0192 - 00 8 SCR , TPG , THD FOR : 6 - 32 X . 0 . 50 I NCH , PNH STL ' 87308 OBD



F I GURE 1 (CONT)

Mechan i ca l Pa r t s L i s t - 71. 13

F i g . &
I ndex
No .

1 - 184

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t

361 - 0226 - 00

Q t Y

1

, z a 4 s Name & Desc r i p t i on

SPACER , SLV : 0 . 11 LGX0 . 156 ODX0 . 093 I NCH I D

M f r
Code
80009

M f r Pa r t Numbe r

361 - 0226 - 00
- 185 386 - 2225 - 00 3 SPRT , CKT BD : 0 . 88 LG X 0 . 25 I NCH SQ 80009 386 - 2225 - 00

(ATTACH I NG PARTS FOR EACH )
- 186 211 - 0008 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- 187 386 - 2777 - 00 2 PLATE , RET : PLUG - I N 80009 386 - 2777 - 00
(ATTACH I NG PARTS FOR EACH )

- 188 211 - 0105 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 188 " 100 DEG , FLH STL 83385 OBD

- 189 214 - 1054 - 00 1 SPR I NG , DETENT : LATCH 80009 214 - 1054 - 00
- 190 105 - 0075 - 00 1 BOLT LATCH : 0 . 475 X 0 . 21 X 0 . 189 I NCH , PLSTC 80009 105 - 0075 - 00

105 - 0404 - 01 1 CATCH , LATCH : SAFETY W / SPR I NG 80009 105 - 0404 - 01
(ATTACH I NG PARTS)

- 191 210 - 0586 - 00 1 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 192 211 - 0008 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- - - - - - - - - - - . CATCH I NCLUDES :
- 193 105 - 0404 - 00 1 . CATCH , LATCH : SAFETY 80009 105 - 0404 - 00

(ATTACH I NG PARTS)
- 194 211 - 0005 - 00 1 . SCREW , MACH I NE : 4 - 40 X 0 . 125 I NCH , PNH STL 83385 OBD

211 - 0008 - 00 1 . SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- 195 214 - 1792 - 00 1 . SPR I NG LATCH : 80009 214 - 1792 - 00
- 196 214 - 1061 - 00 1 SPR I NG , GROUND : FLAT 80009 214 - 1061 - 00
- 197 220 - 0706 - 00 1 NUT , SLEEVE : 4 - 40 X 0 . 188 OD X 0 . 25 " LG , BRS 80009 220 - 0706 - 00
- 198 343 - 0013 - 00 1 CLAMP , LOOP : 0 . 375 I NCH , PLAST I C 95987 3 - 8 - 6B

(ATTACH I NG PARTS)
- 199 210 - 0586 - 00 1 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 200 210 - 0863 - 00 1 WSHR , LOOP CLAMP : FOR 0 . 50 " W I DE CLAMP , STL 95987 C191
- 201 210 - 0201 - 00 1 TERM I NAL , LUG : SE (14 78189 2104 - 04 - 00 - 2520N

- 202 386 - 2039 - 00 1 SUPPORT OSC : 80009 386 - 2039 - 00
(ATTACH I NG PARTS)

- 203 211 - 0008 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- 204 426 - 0776 - 00 1 FRAME SECT I ON : LWR R I GHT 80009 426 - 0776 - 00
- 205 426 - 0777 - 00 1 FRAME SECT I ON : UPPER LEFT 80009 426 - 0777 - 00
- 206 426 - 0778 - 00 1 FRAME SECT I ON : LWR LEFT 80009 426 - 0778 - 00
- 207 426 - 0779 - 00 1 FRAME SECT I ON : UPPER R I GHT 80009 426 - 0779 - 00
- 208 337 - 1064 - 04 1 SH I ELD , ELEC : S I DE 80009 337 - 1064 - 00
- 209 175 - 1370 - 00 1 CABLE ASSY : RF W900 80009 175 - 1370 - 00

131 - 0375 - 00 1 . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
131 - 0818 - 00 1 . CONNECTOR , RCPT , : BNC , FEMALE 91836 KC19 - 153BNC
175 - 1501 - 00 1 CABLE ASSY : I NTERCONNECT I NG W33 80009 175 - 1501 - 00
131 - 0707 - 00 2 . CONTACT , ELEC : 0 . 48 " 1. , 22 - 26 AWG W I RE 22526 47439
131 - 0708 - 00 2 . CONTACT , ELEC : 0 . 48 " 1. , 28 - 32 AWG W I RE 22526 47437
352 - 0169 - 00 2 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00
175 - 1505 - 00 1 CABLE ASSY : RF 80009 175 - 1505 - 00
131 - 0707 - 00 1 . CONTACT , ELEC : 0 . 48 " 1. , 22 - 26 AWG W I RE 22526 47439
131 - 0708 - 00 1 . CONTACT , ELEC : 0 . 48 " 1. , 28 - 32 AWG W I RE 22526 47437
131 - 0375 - 00 1 . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
352 - 0169 - 00 1 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00
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F I GURE 2

r t e .

Mechan i ca l Pa r t s L i s t - 7L13

. F i g . &
I ndex
No .

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t Q t Y 1 2 3 4 s Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

2 - 1 - - - - - - - - - - 1 CKT BOARD ASSY : FUNCT I ON I F (SEE A500 EPL )
- 2 131 - 0391 - 01 1 . CONNECTOR , RCPT , : 50 OHM , COAX , SNAP- ON MALE 80009 131 - 0391 - 01
- 3 131 - 0608 - 00 37 . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 4 136 - 0252 - 01 2 . CONTACT , ELEC : 0 . 178 I NCH LONG 00779 1 - 332095 - 2

136 - 0252 - 04 131 . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 5 337 - 1568 - 00 1 . SH I ELD , ELEC : FUNCT I F , BOTTOM COVER 80009 337 - 1568 - 00

(ATTACH I NG PARTS)
- 6 210 - 0406 - 00 4 . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402

- 7 337 - 1563 - 00 1 . SH I ELD , ELEC : CAL , BOTTOM COVER 80009 337 - 1563 - 00
(ATTACH I NG PARTS)

- 8 210 - 0406 - 00 2 . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402

- 9 129 - 0354 - 00 6 . POST , ELEC- MECH : STUD , 0 . 54 LG X 0 . 188 " HEX . 80009 129 - 0354 - 00
(ATTACH I NG PARTS)

- 10 210 - 0406 - 00 6 . NUT , PLA I N , HEX . : 4 - 40 X 0 . 1 . 88 I NCH , BRS 73743 2X12161 - 402
- 11 210 - 1002 - 00 6 . WASHER , FLAT : 0 . 125 I D X 0 . 25 I NCH OD , BRS 12327 OBD

- 12 337 - 1556 - 00 1 . SH I ELD , ELEC : CAL , BOTTOM 80009 337 - 1556 - 00
- 13 337 - 1557 - 00 1 . SH I ELD , ELEC : CAL , TOP 80009 337 - 1557 - 00
- 14 337 - 1565 - 00 1 . SH I ELD , ELEC : FUNCT I F , TOP CTR 80009 337 - 1565 - 00
- 15 337 - 1566 - 00 1 . SH I ELD , ELEC : FUNCT I F , TOP WRAPAROUND 80009 337 - 1566 - 00
- 16 337 - 1569 - 00 1 . SH I ELD , ELEC : FUNCT I F , BOTTOM CTR 80009 337 - 1569 - 00
- 17 337 - 1570 - 00 1 . SH I ELD , ELEC : FUNCT I F , BOTTOM WRAPAROUND 80009 337 - 1570 - 00

- - - - - - - - - - 1 CKT BOARD ASSY : SWEEP(SEE A1000 EPL )
- - - - - - - - - - - . SWEEP ASSY I NCLUDES :

- 18 - - - - - - - - - - 1 . CKT BOARD ASSY : SWP V I D (SEE A1000A2 EPL )
(ATTACH I NG PARTS)

- 19 211 - 0116 - 00 5 . SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
- 20 131 - 0604 - 00 7 . . CONTACT , ELEC : 0 . 025 SQ X 0 . 365 I NCH LONG 80009 131 - 0604 - 00
- 21 131 - 1425 - 00 1 . TERM . , SET P I N : 0 . 150 I NCH LONG 22526 65275 - 001
- 22 386 - 2878 - 00 1 . ST I F , CKT BD : READOUT SWP 80009 386 - 2878 - 00

(ATTACH I NG PARTS)
- 23 211 - 0116 - 00 3 . SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD

263 - 1029 - 00 1 . ACTR ASSY , CAM S : SWP 80009 263 - 1029 - 00
(ATTACH I NG PARTS)

- 24 211 - 0116 - 00 4 . SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 OBD

- - - - - - - - - - - . . ACTUATOR ASSY I NCLUDES :
- 25 384 - 1230 - 00 1 . . SHAFT , EXT : CAM SW , 8 . 043 LG X 0 . 125 " OD 80009 384 - 1230 - 00

(ATTACH I NG PARTS)
- 26 376 - 0141 - 00 1 . . CPLG , SHAFT , RDG : FOR 0 . 08 TO 0 . 125 " D I A SHAFT 80009 376 - 0141 - 00

- - - - - - - - - - - . . . COUPLER I NCLUDES :
213 - 0239 - 00 2 . . . SETSCREW : 3 - 48 X 0 . 062 I NCH , HEX . SOC STL 71159 OBD

- 27 210 - 0406 - 00 4 . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402
- 28 401 - 0115 - 00 1 . . BEAR I NG , CAM SW : CENTER 80009 401 - 0115 - 00
- 29 105 - 0553 - 00 1 . . ACTR , CAM SW : SWP 80009 105 - 0553 - 00

(ATTACH I NG PARTS)
- 30 354 - 0391 - 00 1 . . R I NG , RETA I N I NG : 0 . 395 " FREE I DX 0 . 025 " STL 97464 3100 - 43 - CD

- 31 - - - - - - - - - - 1 . . RES . , VAR : (SEE R1140 EPL )
(ATTACH I NG PARTS)

- 32 210 - 0583 - 00 1 . . NUT , PLA I N , HEX . : 0 . 25 - 32 X 0 . 312 I NCH , BRS 73743 2X20319 - 402
- 33 210 - 0046 - 00 1 . . WASHER , LOCK : I NTL , 0 . 26 I D X 0 . 40 " OD , STL 78189 1214 - 05 - 00 - 0541C
- 34 210 - 1091 - 00 1 . . WASHER , FLAT : 0 . 266 I D X 0 . 437 I NCH OD , STL 12327 OBD

- 35 386 - 1792 - 00 1 . . PLATE , VAR RES M : 1 . 136 X 0 . 875 I NCH OA 80009 386 - 1792 - 00
(ATTACH I NG PARTS)

- 36 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 OBD
- 37 210 - 0001 - 00 2 . . WASHER , LOCK : I NTL , 0 . 092 I D X 0 . 18 . " OD STL 78189 1202 - 00 - 00 - 0541C

- 38 214 - 1139 - 02 1 . . SPR I NG , FLAT : GREEN COLORED 80009 214 - 1139 - 02
214 - 1139 - 03 1 . . SPR I NG , FLAT : RED COLORED 80009 214 - 1139 - 03

- 39 214 - 1127 - 00 2 . . ROLLER , DETENT : 0 . 125 D I A X 0 . 125 I NCH L 80009 214 - 1127 - 00
- 40 210 - 0406 - 00 4 . . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402
- 41 401 - 0081 - 01 1 . . BEAR I NG , CAM SW : W I TH THREADED I NSERTS 80009 401 - 0081 - 01



Mechan i ca l Pa r t s L i s t - 7L13

F I GURE 2 (CONT)

F i g . &
I ndex
No .

2

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t

263 - 1030 - 00

Q t Y

1
1 2 3 4 5 Name & Desc r i p t i on

. ACTR ASSY , CAM S : RESOLUT I ON , S108A , B
(ATTACH I NG PARTS)

M f r
Code M f r Pa r t Numbe r

80009 263 - 1030 - 00

- 42 211 - 0116 - 00 6 . SCR , ASSEM WSHR : 4 - 40 X 0 . 312 I NCH , PNH BRS 83385 . OBD

. ACTUATOR ASSY I NCLUDES :
- 43 200 - 1633 - 00 1 . . COVER , CAM SW : 12 AND 35 CAMS CONC 80009 200 - 1633 - 00

(ATTACH I NG PARTS)
- 44 211 - 0008 - 00 8 STL. . SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH 83385 OBD
- 45 210 - 0004 - 00 8 . . WASHER , LOCK : I NTL , 0 . 12 I D X 0 . 26 " OD , STL 78189 1204 - 00 - 00 - 0541C

- 46 210 - 0406 - 00 4 . . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402
- 47 407 - 1199 - 00 1 . . BRACKET , COVER : CAM SW 80009 407 - 1199 - 00
- 48 214 - 1139 - 02 1 . . SPR I NG , FLAT : GREEN COLORED 80009 214 - 1139 - 02

214 - 1139 - 03 1 . . SPR I NG , FLAT : RED COLORED 80009 214 - 1139 - 03
- 49 214 - 1127 - 00 2 I NCH L. . ROLLER , DETENT : 0 . 125 D I A X 0 . 125 80009 214 - 1127 - 00
- 50 210 - 0406 - 00 4 . . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402
- 51 401 - 0081 - 02 1 . . BEAR I NG , CAM SW : FRONT 80009 401 - 0081 - 02

(ATTACH I NG PARTS)
- 52 354 - 0391 - 00 1 . . R I NG , RETA I N I NG : 0 . 395 " FREE I DX 0 . 025 " STL 97464 3100 - 43 - CD

- 53 105 - 0552 - 00 1 . . ACTR , CAM SW : RES 80009 105 - 0552 - 00

- 54 210 - 0406 - 00 4 . . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402

- 55 401 - 0115 - 00 1 . . BEAR I NG , CAM SW : CENTER 80009 401 - 0115 - 00

- 56 105 - 0551 - 00 1 . . ACTR , CAM SW : FREQ SPAN 80009 105 - 0551 - 00
(ATTACH I NG PARTS)

- 57 354 - 0391 - 00 1 I DX 0 . 025 " STL. . R I NG , RETA I N I NG : 0 . 395 " FREE 97464 3100 - 43 - CD

- 58 214 - 1139 - 02 1 . . SPR I NG , FLAT : GREEN COLORED 80009 214 - 1139 - 02

214 - 1139 - 03 1 . . SPR I NG , FLAT : RED COLORED 80009 214 - 1139 - 03

- 59 214 - 1127 - 00 2 I NCH L. . ROLLER , DETENT : 0 . 125 D I A X 0 . 125 80009 214 - 1127 - 00

- 60 210 - 0406 - 00 4 . . NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402

- 61 401 - 0081 - 02 1 . . BEAR I NG , CAM SW : FRONT 80009 401 - 0081 - 02
1 A1000A l. CKT BOARD A$SY : SWP SPAN (SEE EPL )

- 62 131 - 0566 - 00 1 2 . 375 I NCH L. . L I NK , TERM . CONNE : 0 . 086 D I A X OOOOC L - 2007 - 1

- 63 131 - 0604 - 00 70 I NCH LONG. . CONTACT , ELEC : 0 . 025 SO X 0 . 365 80009 131 - 0604 - 00

- 64 131 - 0608 - 00 110 . . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357

- 65 131 - 1493 - 00 1 . CONTACT , ELEC : TEST PO I NT STRAP 80009 131 - 1493 - 00

- 66 136 - 0252 - 04 131 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060

- 67 214 - 0269 - 00 1 . . HEAT S I NK , ELEC5 I NCH LONG 98978 TDX032 - 075

- 68 131 - 0707 - 00 2 AWG W I RE. . CONTACT , ELEC : 0 . 48 " L , 22 - 26 22526 47439

- 69 352 - 0169 - 00 1 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00

- 70 175 - 1372 - 00
131 - 0375 - 00

1
2

CABLE ASSEMBLY : RF W95
. CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079

- 71 175 - 1374 - 00 1 CABLE ASSEMBLY : RF W92 80009 175 - 1374 - 00

131 - 0155 - 00 1 . CONN , COAX , M I N I : 50 OHM I MP , AMP #27 - 1 74868 27 - 1

131 - 0375 - 00 1 . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079

119 - 0334 - 01 1 I F MODULE ASSY : 105 MHZ(SEE A80 EPL )
- 72 205 - 0152 - 01 1 . SHELL ASSY : TUNED CAB I TY , A8OA2

(ATTACH I NG PARTS)
- 73 211 - 0069 - 00 4 STL. SCREW , MACH I NE : 2 - 56 X . 0 . 125 I NCH , PNH 77250 OBD

. SHELL ASSY I NCLUDES :
205 - 0152 - 00 1 BOX. . SHELL TUNED CAV : TR I PLE W / SHD 80009 205 - 0152 - 00

- 74 213 - 0269 - 00 3 . . SCREW , TUN I NG : 0 . 312 X 0 . 25 I NCH , BRS 80009 213 - 0269 - 00

- 75 377 - 0376 - 00 3 . . I NSERT , ANT I - ROT : ADJ SCREW 80009 377 - 0376 - 00
_76 _____ _____ 1 A80A1 EPL ). CKT BOARD ASSY : 105 MHZ I F (SEE

(ATTACH I NG PARTS)
- 77 211 - 0125 - 00 8 STL. SCREW , MACH I NE : 1 - 72 X 0 . 25 I NCH , PNH 83385 OBD

78189 1210 - 00 - 00 - 0541C
- 78 210 - 0010 - 00 3 . WASHER , LOCK : I NTL , #10 .

. CKT BOARD ASSY I NCLUDES :
- 79 131 - 0156 - 00 3 . . CONN , COAX , M I N I : 50 OHM , AMPHENOL #27 - 3 74868 27 - 3

00779 2 - 330808 - 7
- 80 136 - 0252 - 00 4 . . CONTACT , ELEC : 0 . 145 I NCH LONG
- 81 - - - - - - - - - - 1 CKT BOARD ASSY : RESOLUT I ON (SEE A200 EPL )

(ATTACH I NG PARTS)
- 82 129 - 0338 - 00 9 POST , ELEC- MECH : HEX . , 0 . 188 X 0 . 64 I NCH LONG 80009 129 - 0338 - 00
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Mechan i ca l Par ts L i s t -71 , 73

M f r
Code

 

M f r Par t Number

t `

- - - - - - - - - - - . CKT BOARD ASSY INCLUDES :
-83 131-0391-01 2 . CONNECTOR , RCPT , : 50 OHM , COAX , SNAP-ON MALE 80009 131-0391-01

131-0990-00 1 . CONNECTOR , RCPT , : 72 CONTACT 80009 131-0990-00
-84 131-0608-00 24 . CONTACT , ELEC : 0 . 365 INCH LONG 22526 47357
-85 136-0234-00 2 . CONTACT , ELEC : 0 . 088 OD X 0 . 247 INCH L 00779 380598-1
-86 136-0252-01 47 . CONTACT , ELEC : 0 . 178 INCH LONG 00779 1-332095-2

136-0252-04 42 . CONTACT , ELEC : 0 . 188 INCH LONG 22526 75060
-87 210-0586-00 6 . NUT , PLA IN , EXT W : 4-40 X 0 . 25 INCH , STL 78189 OBD
-88 210-1092-00 6 . WASHER , FLAT : 0 . 147 ID X 0 . 312 " OD , BRS 12327 OBD
-89 337-1572-00 1 . SH IELD , ELEC : RESOLUT ION TOP 1 80009 337-1572-00
-90 337-1573-00 1 . SH IELD , ELEC : RESOLUT ION TOP 2 80009 337-1573-00
-91 337-1574-00 1 . SH IELD , ELEC : RESOLUT ION TOP 3 80009 337-1574-00
-92 337-1575-00 1 . SH IELD , ELEC : RESOLUT ION TOP 4 80009 337-1575-00
-93 337-1576-00 1 . SH IELD , ELEC : RESOLUT ION TOP 5 80009 337-1576-00
-94 337-1580-00 1 . SH IELD , ELEC : RESOLUT ION BOTTOM 1 80009 337-1580-00
-95 337-1581-00 1 . SH IELD , ELEC : RESOLUT ION BOTTOM 2 80009 337-1581-00
-96 337-1582-00 3 . SH IELD , ELEC : RESOLUT ION BOTTOM 3 80009 337-1582-00
-97 337-1583-00 1 . SH IELD , ELEC : RESOLUT ION BOTTOM 4 80009 337-1583-00
-98 337-1584-00 1 . SH IELD , ELEC : RESOLUT ION BOTTOM 5 80009 337-1584-00
-99 337-1588-00 1 . SH IELD , ELEC : RESOLUT ION TOP 6 80009 337-1588-00
-100 337-1590-00 1 . SH IELD , ELEC : PHASE LOCK , LEFT TOP 80009 337-1590-00

175-1352-00 1 . CABLE ASSY : (SEE W307 EPL)
131-0707-00 1 . . CONTACT , ELEC : 0 . 48 " 1 , , 22-26 AWG W IRE 22526 47439
131-0708-00 2 . . CONTACT , ELEC : 0 . 48 " 1 , , 28-32 AWG W IRE 22526 47437
352-0169-00 2 . HOLDER , TERM . CON : 2 W IRE BLACK 80009 352-0169-00

-101 348-0293-00 1 SHLD , GSKT , ELEC : VAR RES CKT BD 80009 348-0293-00
-102 - - - - - - - - - - 1 CKT BOARD ASSY : Y IG DR IVER(SEE A2500 EPL)

(ATTACH ING PARTS)
-103 129-0338-00 2 POST , ELEC-MECH : HEX . , 0 . 188 X 0 . 64 INCH LONG 80009 129-0338-00

211-0116-00 4 SCR , ASSEM WSHRA-40 X 0 . 312 INCH , PNH BRS 83385 OBD

- - - - - - - - - - - . CKT BOARD ASSY INCLUDES :
-104 131-0391-01 1 . CONNECTOR , RCPT , : 50 OHM , COAX , SNAP-ON MALE 80009 131-0391-01
-105 131-0608-00 39 . CONTACT , ELEC : 0 . 365 INCH LONG 22526 47357
-106 136-0252-04 160 . CONTACT , ELEC : 0 . 188 INCH LONG 22526 75060
-107 136-0336-00 1 . SOCKET , PLUG- IN : 5 P IN 80009 136-0336-00
-108 136-0337-00 2 . SOCKET , PLUG- IN : 8 P IN 80009 136-0337-00
-109 - - - - - - - - - - 1 . TRANS ISTOR : (SEE Q2520 EPL)

(ATTACH ING PARTS)
-110 211-0510-00 2 . SCREW , MACH INE : 6-32 X 0 . 375 INCH , PNH STL 83385 OBD
-111 210-0457-00 2 . NUT , PLA IN , EXT W : 6-32 X 0 . 312 INCH , STL 83385 OBD
-112 210-1092-00 4 . WASHER , FLAT : 0 . 147 ID X 0 . 312 " OD , BRS 12327 OBD

-113 214-1914-00 1 . HEAT S INK , ELEC : 98978 PB1-2CB
(ATTACH ING PARTS)

-114 211-0511-00 2 . SCREW , MACH INE : 6-32 X 0 . 50 INCH , PNH STL 83385 OBD
-115 210-0457-00 2 . NUT , PLA IN , EXT W : 6-32 X 0 . 312 INCH , STL 83385 OBD
-116 210-1092-00 4 . WASHER , FLAT : 0 . 147 ID X 0 . 312 " OD , BRS 12327 OBD

-117 214-1967-00 1 . HEAT S INK , ELEC : 05820 256-D
(ATTACH ING PARTS)

-118 211-0012-00 1 . SCREW , MACH INE : 4-40 X 0 . 375 INCH , PNH STL 83385 OBD
-119 210-0586-00 1 . NUT , PLA IN , EXT W : 4-40 X 0 . 25 INCH , STL 78189 OBD
-120 210-1092-00 2 . WASHER , FLAT : 0 . 147 ID X 0 . 312 " OD , BRS 12327 OBD

-121 337-1874-00 1 . SH IELD , ELEC : OSC SWP CONT , LEFT TOP 80009 337-1874-00
-122 337-1949-00 1 . SH IELD , ELEC : WRAPAROUND , 30HZ FLTR-DRVR 80009 337-1949-00
-123 441-1198-00 1 CHASS IS : MA IN 80009 441-1198-00
-124 210-0659-00 4 . EYELET : 0 . 121 OD X 0 . 156 INCH LG , BRS 07707 SE45
-125 351-0338-00 1 . SL IDE , GU IDE : CHASS IS END 80009 351-0338-00
-126 351-0345-00 1 . SL IDE , GU IDE : CHASS IS END 80009 351-0345-00
-127 351-0339-00 2 SL IDE , GU IDE : INTER MED 80009 351-0339-00
-128 351-0340-00 2 SL IDE , GU IDE : FRONT AND REAR 80009 351-0340-00

(ATTACH ING PARTS FOR EACH)
-129 210-0586-00 1 NUT , PLA IN , EXT W : 4-40 X 0 . 25 INCH , STL 78189 OBD
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2 - 130

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t

179 - 2095 - 00

Q t '
1

F I GURE 2 (CONT)

+ z 3 a 5 Name & Desc r i p t i on

W I R I NG HARNESS . - RESOLUT I ON

M f r
Code
80009

M f r Pa r t Numbe r
179 - 2095 - 00

- 131 131 - 0707 - 00 71 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
131 - 0708 - 00 3 . CONTACT , ELEC : 0 . 48 " L , 28 - 32 AWG W I RE 22526 47437
131 - 0375 - 00 1 . CONNECTOR , PLUG , : R I GHT ANGLE . 98291 ' 51 - 028 - 0079

- 132 352 - 0161 - 06 3 . HOLDER , TERM . CON : 3 W I RE BLUE 80009 352 - 0161 - 05
- 133 352 - 0162 - 06 5 . HOLDER , TERM . CON : 4 W I RE BLUE 80009 352 - 0162 - 06
- 134 352 - 0163 - 06 4 . HOLDER , TERM . CON : 5 W I RE BLUE 80009 352 - 0163 - 06
- 135 352 - 0164 - 06 2 . HOLDER , TERM . CON : 6 W I RE BLUE 80009 352 - 0164 - 06
- 136 352 - 0169 - 00 7 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00
- 137 352 - 0171 - 03 1 . HOLDER , TERM . CON : 1 W I RE ORANGE 80009 352 - 0171 - 03

352 - 0171 - 06 2 . HOLDER , TERM . CON : 1 W I RE BLUE 80009 352 - 0171 - 06
179 - 2094 - 00 1 W I R I NG HARNESS : SWP 80009 179 - 2094 - 00
131 - 0707 - 00 87 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
131 - 0708 - 00 8 . CONTACT , ELEC : 0 . 48 " L , 28 - 32 AWG W I RE 22526 47437
352 - 0161 - 00 1 . HOLDER , TERM . CON : 3 W I RE BLACK 80009 352 - 0161 - 00
352 - 0162 - 00 1 . HOLDER , TERM . CON : 4 W I RE BLACK 80009 352 - 0162 - 00
352 - 0163 - 00 2 . HOLDER , TER14 . CON : 5 W I RE BLACK 80009 352 - 0163 - 00
352 - 0164 - 00 4 . HOLDER , TERM . CON : 6 W I RE BLACK 80009 352 - 0164 - 00

- 138 352 - 0165 - 00 1 . HOLDER , TERM . CON : 7 W I RE BLACK 80009 352 - 0165 - 00
- 139 352 - 0166 - 00 3 . HOLDER , TERM . CON : 8 W I RE BLACK 8 , 0009 352 - 0166 - 00
- 140 352 - 0168 - 00 2 . HOLDER , TERM . CON : 10 W I RE BLACK 80009 352 - 0168 - 00

179 - 2096 - 00 1 W I R I NG HARNESS : Y I G DR I VER 80009 179 - 2096 - 00
131 - 0707 - 00 72 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
131 - 0708 - 00 10 . CONTACT , ELEC : 0 . 48 " L , 28 - 32 AWG W I RE 22526 47437
352 - 0161 - 05 3 . HOLDER , TERM . CON : 3 W I RE GREEN 80009 352 - 0161 - 05
352 - 0162 - 05 2 . HOLDER , TERM . CON : 4 W I RE GREEN 80009 352 - 0162 - 05
352 - 0165 - 05 1 . HOLDER , TERM . CON : 7 W I RE GREEN 80009 352 - 0165 - 05
352 - 0166 - 05 2 . HOLDER , TER14 . CON : 8 W I RE GREEN 80009 352 - 0166 - 05
352 - 0168 - 05 2 . HOLDER , TERM . CON : 10 W I RE GREEN 80009 352 - 0168 - 05
352 - 0169 - 05 6 . HOLDER , TERM . CON : 2 W I RE GREEN 80009 352 - 0169 - 05
352 - 0171 - 05 4 . HOLDER , TERM . CON : 1 W I RE GREEN 80009 352 - 0171 - 05
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3 - 1 366 - 1028 - 00 1 KNOB : GRAY 80009 366 - 1028 - 00
213 - 0153 - 00 2 . SETSCREW : 5 - 40 X 0 . 125 I NCH , HEX SOC STL 74445 OBD

- 2 354 - 0418 - 00 1 R I NG , KNOB SKT : VERT D I SP 80009 354 - 0418 - 00
- 3 366 - 1336 - 00 1 KNOB : GRAY W / SETSCREW 80009 366 - 1336 - 00
- 4 354 - 0412 - 00 1 R I NG , KNOB SKT : 1 . 5 OD X 0 . 438 I NCH I D 80009 354 - 0412 - 00

(ATTACH I NG PARTS)
- 5 358 - 0414 - 00 1 BUSH I NG , SLEEVE : 0 . 25 OD X 0 . 21 I NCH LONG 80009 358 - 0414 - 00

- 6 426 - 0831 - 00 1 FRAME , READOUT : 80009 426 - 0831 - 00
- 7 426 - 0681 - 00 3 FR , PUSH BUTTON : GRAY PLAST I C 80009 426 - 0681 - 00
- 8 333 - 1813 - 00 1 PANEL , FRONT : SGL FOR 71 , 13 80009 333 - 1813 - 00
- 9 200 - 0935 - 00 1 BASE , LAMPHOLDER : 0 . 29 OD X 0 . 19 " L , BK PLSTC 80009 200 - 0935 - 00
- 10 378 - 0602 - 01 1 LENS , L I GHT : AMBER 80009 378 - 0602 - 01
- 11 352 - 0157 - 00 1 LAMPHOLDER : WH I TE PLAST I C 80009 352 - 0157 - 00
- 12 131 - 1470 - 00 2 CONNECTOR , RCPT , : FEEDTHRU , DBL MALE SMA 16179 OSM- 209
- 13 175 - 1448 - 00 1 CABLE ASSY : I NPUT BNS TO ATTEN W1 80009 175 - 1448 - 00
- 14 - - - - - - - - - - 1 CKT BOARD ASSY : GA I N SEL (SEE A60 , S27 EPL )

(ATTACH I NG PARTS)
- 15 344 - 0199 - 00 1 CL I P , SPG TENS : U - SHAPE 80009 344 - 0199 - 00
- 16 361 - 0600 - 00 1 SPACER , SW : 80009 361 - 0600 - 00

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 17 131 - 0722 - 00 2 . CONTACT , ELEC : SPR I NG , 2 F I NGER 80009 131 - 0722 - 00
- 18 131 - 1425 - 00 1 . TERM . SET P I N : 0 . 150 I NCH LONG 22526 65275 - 001
- 19 366 - 1257 - 62 1 PUSH BUTTON : MARK 1ODB / D I V 80009 366 - 1257 - 62
- 20 366 - 1257 - 61 1 PUSH BUTTON : MARK 2DB / D I V 80009 366 - 1257 - 61
- 21 ' 366 - 1257 - 89 1 PUSH BUTTON : MARK L I N 80009 366 - 1257 - 89

- - - - - - - - - - 1 CKT BOARD ASSY : DSPL MODE(SEE A130 EPL )
(ATTACH I NG PARTS)

- 22 210 - 0586 - 00 2 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD

- - - - - - - - - - - . CKT BOARD ASSY I NCLUDES :
- 23 - - - - - - - - - - 1 . CKT BOARD ASSY : DSPL MODE(SEE A130A1 EPL )
- 24 131 - 0608 - 00 16 . . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357
- 25 131 - 1425 - 00 19 . . TERM . SET P I N : 0 . 150 I NCH LONG 22526 65275 - 001
- 26 1 . CKT BOARD ASSY : DSPL MODE RES(SEE A130A2 EPL )
- 27 260 - 1360 - 00 1 . SW I TCH , PUSH : LOG - LOG L I N 80009 260 - 1360 - 00
- 28 361 - 0046 - 00 2 SPACER , NONMETAL : 0 . 25 OD X 0 . 5 I NCH LONG 80009 361 - 0046 - 00
- 29 175 - 1440 - 00 1 CABLE ASSY : ATTEN TO LARK W2 80009 175 - 1440 - 00

- - - - - - - - - - 1 ATT GA I N D I FF : (SEE A l EPL )
- 30 331 - 0288 - 01 1 . D I AL PANEL : W / MOD OR I ENTAT I ON 80009 331 - 0288 - 01
- 31 - - - - - - - - - - 1 . CKT BOARD ASSY : REF LVL RDOUT : (SEE A l A l EPL )

(ATTACH I NG PARTS)
- 32 210 - 0405 - 00 4 . NUT , PLA I N , HEX . : 2 - 56 X 0 . 188 I NCH , BRS 73743 2X12157 - 402
- 33 210 - 0001 - 00 4 . WASHER , LOCK : I NTL , 0 . 092 I D X 0 . 18 " OD STL 78189 1202 - 00 - 00 - 0541C
- 34 210 - 1008 - 00 4 . WASHER , FLAT : 0 . 09 I D X 0 . 188 " OD , BRS 12360 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
- 35 131 - 0707 - 00 22 . . CONTACT , ELEC : 0 . 48 " 1 , , 22 - 26 AWG W I RE 22526 47439
- 36 352 - 0167 - 00 1 . . HOLDER , TERM . CON : 9 W I RE BLACK 80009 352 - 0167 - 00

352 - 0163 - 00 1 . . HOLDER , TERM . CON : 5 W I RE BLACK 80009 352 - 0163 - 00
352 - 0166 - 00 1 . . HOLDER , TERM . CON : 8 W I RE BLACK 80009 352 - 0166 - 00

- 37 175 - 0832 - 00 FT . . W I RE , ELECTR I CAL : 9 W I RE R I BBON 23499 TEK- 175 - 0832 - 00
175 - 0828 - 00 FT . . W I RE , ELECTR I CAL : 5 W I RE R I BBON 23499 TEK- 175 - 0828 - 00
175 - 0831 - 00 FT . W I RE , ELECTR I CAL : 8 W I RE R I BBON 08261 TEK- 175 - 0831 - 00

- 38 348 - 0235 - 00 2 SHLD GSKT , ELEC : 4 . 734 I NCH LONG 80009 348 - 0235 - 00
- 39 386 - 1447 - 74 1 SUBPANEL , FRONT : LEFT 80009 386 - 1447 - 74

(ATTACH I NG PARTS)
- 40 213 - 0192 - 00 4 SCR , TPG , THD FOR : 6 - 32 X 0 . 50 I NCH , PNH STL 87308 OBD

- - - - - - - - - - 1 PHASE LOCK ASSY : (SEE A1400 EPL )
(ATTACH I NG PARTS)

- 41 211 - 0087 - 01 4 SCREW , MACH I NE : 2 - 56 X 0 . 188 " 82 DEG , FLH , STL 83385 OBD

- - - - - - - - - - - . PHASE LOCK ASSY I NCLUDES :
- 42 337 - 1917 - 00 1 . SH I ELD , ELEC : HONEYCOMB COVER 80009 337 - 1917 - 00

(ATTACH I NG PARTS)
- 43 211 - 0087 - 01 17 . SCREW , MACH I NE : 2 - 56 X 0 . 188 " 82 DEG , FLH , STL 83385 OBD
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3 - 44 - - - - - - - - - - 1 . CKT BOARD ASSY : OSC I LLATOR (SEE A1400A4 EPL )
(ATTACH I NG PARTS)

- 45 211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC STL 70276 . OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
136 - 0252 - 04 9 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
136 - 0263 - 03 3 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2

- 46 - - - - - - - - - - 1 . CKT BOARD ASSY : SUM AMPL (SEE A1400A5 EPL )
(ATTACH I NG PARTS)

211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " HEX . SOC STL 70276 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
- 47 131 - 1493 - 00 1 . . CONTACT , ELEC : TEST PO I NT STRAP 80009 131 - 1493 - 00

136 - 0252 - 04 29 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 48 136 - 0263 - 03 12 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2
- 49 214 - 0579 - 00 4 . . TERM . , TEST PT : 0 . 40 I NCH LONG 80009 214 - 0579 - 00
- 50 131 - 0593 - 00 2 . CONTACT , ELEC : 1 . 15 I NCH LONG 22526 47354
- 51 162 - 0581 - 00 FT . I NS , SLV , ELEC : BULK , 0 . 027 I NCH I D , TFE 06090 OBD
- 52 - - - - - - - - - - 1 . CKT BOARD ASSY : REF OSC(SEE A1400A2 EPL )

(ATTACH I NG PARTS)
211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC STL 70276 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
136 - 0252 - 04 14 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
136 - 0263 - 03 3 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2

- 53 136 - 0327 - 01 1 . . CONTACT , ELEC : 0 . 067 I NCH D I A 00779 86281 - 2
- 54 - - - - - - - - - - 1 . CKT BOARD ASSY : PHASE DET(SEE A1400A3 EPL )

(ATTACH I NG PARTS)
211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC STL 70276 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
136 - 0252 - 04 44 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
136 - 0263 - 03 3 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2
136 - 0327 - 01 2 . . CONTACT , ELEC : 0 . 067 I NCH D I A 00779 86281 - 2

- 55 - - - - - - - - - - 1 . CKT BOARD ASSY : AMPL I F I ER (SEE A1400A l EPL )
(ATTACH I NG PARTS)

211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC STL 70276 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
136 - 0252 - 04 3 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
136 - 0263 - 03 3 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2
136 - 0327 - 01 1 . . CONTACT , ELEC : 0 . 067 I NCH D I A 00779 86281 - 2

- 56 337 - 1989 - 00 1 . SH I ELD , ELEC : REF OSC , BOTTOM 80009 337 - 1989 - 00
- 57 - - - - - - - - - - 1 . CKT BOARD ASSY : SMPLG GEN (SEE A1400A l EPL )

(ATTACH I NG PARTS)
211 - 0162 - 00 4 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC STL 70276 OBD

- - - - - - - - - - CKT BOARD ASSY I NCLUDES :
- 58 124 - 0050 - 00 1 . . PLSTC STR I P : 9 . 875 I NCH LG , FOAM , PRESS SENS 80009 124 - 0050 - 00

136 - 0252 - 04 32 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
136 - 0263 - 03 5 . . CONTACT , ELEC : FOR 0 . 025 I NCH SQUARE P I N 00779 86250 - 2

- 59 - - - - - - - - - - 1 . CKT BOARD ASSY : POWER SUP(SEE A1400A8 EPL )
(ATTACH I NG PARTS)

- 60 211 - 0121 - 00 2 . SCR , ASSEM WSHR : 4 - 40 X 0 . 438 I NCH , PNH BRS 83385 OBD

- 61 210 - 0921 - 00 1 . WASHER , M I CA : 0 . 50 X 0 . 141 X0 . 005 I NCH THK 80009 210 - 0921 - 00
- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :

- 62 131 - 1425 - 00 1 . . TERM . SET P I N : 0 . 150 I NCH LONG 22526 65275 - 001
- 63 131 - 1426 - 00 1 . . TERM . SET P I N : 0 . 250 I NCH LONG 22526 65275 - 004
- 64 136 - 0252 - 04 20 . . CONTACT , ELEC : 0 . 188 I NCH LONG 22526 75060
- 65 - - - - - - - - - - 1 . CKT BOARD ASSY : MOTHER (SEE A1400A7 EPL )

(ATTACH I NG PARTS)
- 66 211 - 0162 - 00 17 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC SST 70276 OBD

- - - - - - - - - - - . . CKT BOARD ASSY I NCLUDES :
- 67 131 - 0265 - 00 1 . . CONN , COAX , M I N I : 50 OHM ETCHED CKT MT 98291 51 - 053 - 0000
- 68 131 - 0595 - 00 10 . . CONTACT , ELEC : 1 . 37 I NCH LONG 22526 47355
- 69 131 - 0608 - 00 19 . . CONTACT , ELEC : 0 . 365 I NCH LONG 22526 47357

131 - 0787 - 00 19 . . CONTACT , ELEC : 0 . 64 I NCH LONG 22526 47359
- 70 281 - 0752 - 00 10 . . CAP . , FXD , CER D I : 0 . 00175UF 80009 281 - 0752 - 00
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175 - 1502 - 00 1 . . CABLE ASSY : RF W40 80009 175 - 1502 - 00
- 71 131 - 0375 - 00 1 . . . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
- 72 131 - 0451 - 00 1 . . . ADAPTER , CABLE : 50 OHM , COAX , CRP CABLE END 80009 131 - 0451 - 00

175 - 1503 - 00 1 . . CABLE ASSY : RF W69 80009 175 - 1503 - 00
131 - 0375 - 00 1 . . . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
131 - 0451 - 00 1 . . . ADAPTER CABLE : 50 OHM , COAX , CRP CABLE END 80009 131 - 0451 - 00
175 - 1504 - 00 1 . . CABLE ASSY : RF W31 80009 175 - 1504 - 00
131 - 0375 - 00 1 . . . CONNECTOR , PLUG , : R I GHT ANGLE 98291 51 - 028 - 0079
131 - 0451 - 00 1 . ADAPTER , CABLE : 50 OHM , COAX , CRP CABLE END 80009 131 - 0451 - 00

- 73 337=1912 - 00 1 . SH I ELD , ELEC : HONEYCOMB 80009 337 - 1912 - 00
- 74 407 - 1441 - 00 1 BR I ST , SW SPRT : D I SP MODE 80009 407 - 1441 - 00

(ATTACH I NG PARTS)
- 75 211 - 0101 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 76 - - - - - - - - - - 1 M I XER UN I T , SGL : M I XER (SEE A41 EPL )
- 77 175 - 1450 - 00 1 W30. CABLE ASSY : MULT M I XER TO M I XER COUPLER 80009 175 - 1450 - 00

(ATTACH I NG PARTS)
211 - 0217 - 00 3 . SCREW , CAP : 1 - 72 X 0 . 187 I NCH , SOC HD SST 70318 OBD

- 78 - - - - - - - - - - 1 HYB CKT ASSY : MULTR AND BP FLTR (SEE A40 EPL )
(ATTACH I NG PARTS)

- 79 211 - 0038 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 312 " 100 DEG , FLH STL 83385 OBD
- 80 361 - 0601 - 00 2 SPACER , R I NG : 0 . 14 LG X 0 . 375 OD X 0 . 125 " I D 80009 361 - 0601 - 00

. HYB CKT ASSY I NCLUDES :
- 81 175 - 1457 - 00 1 . CABLE ASSY : BAND PASS F I LTER W35 80009 175 - 1457 - 00

(ATTACH I NG PARTS)
- 82 211 - 0162 - 00 1 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC SST 70276 OBD

- 83 - - - - - - - - - - 1 M I XE UN I T SGL : 2ND M I XER (SEE A l l EPL )
- 84 175 - 1446 - 00 1 . CABLE ASSY : BAL F I LTER TO COUPLER W20 80009 175 - 1446 - 00

(ATTACH I NG PARTS)
211 - 0217 - 00 3 . SCREW , CAP : 1 - 72 X 0 . 187 I NCH , SOC HD SST 70318 OBD

- 85 - - - - - - - - - - 1 HYB CKT ASSY : 2 . 2 GHZ FLTR (SEE A10 EPL )
(ATTACH I NG PARTS)

- 86 211 - 0038 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 312 " 100 DEG , FLH STL 83385 OBD
- 87 361 - 0601 - 00 2 SPACER , R I NG : 0 . 14 LG X 0 . 375 OD X 0 . 125 " I D 80009 361 - 0601 - 00

. HYB CKT ASSY I NCLUDES :
- 88 175 - 1442 - 00 1 W7. CABLE ASSY : DAMPER TO LOW PASS F I LTER 80009 175 - 1442 - 00

(ATTACH I NG PARTS)
- 89 211 - 0162 - 00 1 . SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC SST 70276 OBD

- 90 - - - - - - - - - - 1 F I LTER LOW PASS : (SEE A25 EPL )
- 91 - - - - - - - - - - 1 CABLE ASSY : M I XER CPLR TO 2ND LO OUT , W32
_92 - - - - - - - - - - 1 F I LTER LOW PASS : 1800 MHZ(SEE FL2 EPL )
- 93 - - - - - - - - - - 1 ATTENUATOR FXD : (SEE AT3 EPL )
_94 - - - - - - - - - - 1 M I XER UN I T DBL : I ST UM I XER (SEE A4 EPL )

(ATTACH I NG PARTS)
- 95 210 - 0586 - 00 1 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD

. M I XER UN I T I NCLUDES :
175 - 1431 - 00 1 W25. CABLE ASSY : POWER D I V I DER TO M I XER 80009 175 - 1431 - 00
175 - 1449 - 00 1 . CABLE ASSY : M I XER TO DAMPER W6 80009 175 - 1449 - 00

- 96 344 - 0120 - 00 2 CL I P , SPG TENS : CL I P CAP . MTG PLSTC 06915 V1003
(ATTACH I NG PARTS FOR EACH )

- 97 210 - 0405 - 00 1 NUT , PLA I N , HEX . : 2 - 56 X 0 . 188 I NC . H , BRS 73743 2X12157 - 402
- 98 210 - 0002 - 00 1 WASHER , LOCK : EXTERNAL #2 78189 1102 - 01 - 00 - 0541C
- 99 211 - 0001 - 00 1 SCREW , MACH I NE : 2 - 56 X 0 . 25 I NCH , PNH STL 83385 OBD

- 100 175 - 1447 - 00 1 CABLE ASSY : PHASE GATE TO PWR D I V I DER W38 80009 175 - 1447 - 00
- 101 175 - 1444 - 00 1 CABLE ASSY : PWR D I V TO 1ST LO OUTPUT W39 80009 175 - 1444 - 00

- 102 175 - 1443 - 00 1 CABLE ASSY : Y I G OSC TO 0 GATE W37 80009 175 - 1443 - 00

- 103 - - - - - - - - - - 1 HYB CKT ENCL : TW D I R F I LTER (SEE A6 EPL )
(ATTACH I NG PARTS)

- 104 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 OBD
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3 - 105 386 - 2793 - 00 1 PL , MTG , HYB , CKT : S I NGLE 80009 386 - 2793 - 00
(ATTACH I NG PARTS)

- 106 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 . OBD

- 107 - - - - - - - - - - 1 HYB CKT ASSY : D I R CPLR PH DET(SEE A50 EPL )
(ATTACH I NG PARTS)

- 108 211 - 0162 - 00 4 SCREW , MACH I NE : 2 - 56 X 0 . 187 " , HEX . SOC SST 70276 OBD

- 109 407 - 1430 - 00 1 BRACKET , MTG : PHASE GATE 80009 407 - 1430 - 00
(ATTACH I NG PARTS)

- 110 211 - 0101 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 111 - - - - - - - - - - 1 HYB CKT I NCL : D I R CPLR AND ATT(SEE A5 EPL )
(ATTACH I NG PARTS)

- 112 211 - 0030 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 25 " 82 DEG , FLH STL 83385 OBD

- 113 - - - - - - - - - - 1 OSC ASSY : 2 - 4 GH2(SEE A12 EPL )
(ATTACH I NG PARTS)

- 114 210 - 0406 - 00 1 NUT , PLA I N , HEX . : 4 - 40 X 0 . 188 I NCH , BRS 73743 2X12161 - 402
- 115 211 - 0014 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 50 I NCH PNH STL 83385 OBD

- 116 346 - 0106 - 00 1 STRAP , RET : OUTS I DE 80009 346 - 0106 - 00
(ATTACH I NG PARTS)

- 117 211 - 0008 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- 118 346 - 0107 - 00 1 STRAP , RET : I NS I DE 80009 346 - 0107 - 00
(ATTACH I NG PARTS)

211 - 0008 - 00 1 SCREW , MACH I NE : 4 - 40 X 0 . 25 I NCH , PNH STL 83385 OBD

- 119 - - - - - - - - - - 1 HYB CKT ASSY : C I R CPLR BS CPLR (SEE A30 EPL )
(ATTACH I NG PARTS)

- 120 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 OBD

- 121 - - - - - - - - - - 1 HYB CKT ASSY : 2ND LO (SEE A20 EPL )
(ATTACH I NG PARTS)

- 122 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 OBD

- 123 386 - 2794 - 00 1 PL , MTG , HYB , CKT : DUAL 80009 386 - 2794 - 00
(ATTACH I NG PARTS)

- 124 211 - 0022 - 00 2 SCREW , MACH I NE : 2 - 56 X 0 . 188 I NCH , PNH STL 83385 OBD
- 125 211 - 0504 - 00 1 SCREW , MACH I NE : 6 - 32 X 0 . 25 I NCH , PNH STL 83385 OBD

- 126 385 - 0122 - 00 1 NUT , SLEEVE : HEX . TAP 6 - 32 , 0 . 125 X 0 . 937 " LG 80009 385 - 0122 - 00
(ATTACH I NG PARTS)

- 127 211 - 0504 - 00 1 SCREW , MACH I NE : 6 - 32 X 0 . . 25 I NCH , PNH STL 83385 OBD
- 128 210 - 0006 - 00 1 WASHER , LOCK : I NTL , 0 . 146 I D X 0 . 283 " I D STL 78189 1206 - 00 - 00 - 0541C

- 129 361 - 0046 - 00 1 SPCR NONMETAL : 0 . 25 OD X 0 . 5 I NCH LONG 80009 361 - 0046 - 00
- 130 214 - 1622 - 00 1 HEAT S I NK , ELEC : 2 X 1 . 5 X 0 . 45 I NCHES 80009 214 - 1622 - 00

(ATTACH I NG PARTS)
- 131 211 - 0101 - 00 4 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 132 210 - 0589 - 00 2 NUT , SELF LKG HE : 4 - 40 X 0 . 250 I NCH 13257 22NM- 40
- 133 210 - 1098 - 00 2 WASHER , NONMET : 0 . 406 OD X 0 . 219 I NCH I D 80009 210 - 1098 - 00
- 134 211 - 0102 - 00 2 SCREW , MACH I NE : 4 - 40 X 0 . 50 " 100 DEG , FLH STL 83385 OBD
- 135 401 - 0237 - 00 2 BEAR I NG , SLV : H I NGE 80009 401 - 0237 - 00
- 136 426 - 1100 - 00 1 FRAME , SEC : LOWER 80009 426 - 1100 - 00

(ATTACH I NG PARTS)
- 137 210 - 0586 - 00 4 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 138 211 - 0101 - 00 4 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 139 426 - 1098 - 00 1 FRAME , SEC : UPPER 80009 426 - 1098 - 00
(ATTACH I NG PARTS)

- 140 210 - 0586 - 00 3 NUT , PLA I N , EXT W : 4 - 40 X 0 . 25 I NCH , STL 78189 OBD
- 141 211 - 0101 - 00 3 SCREW , MACH I NE : 4 - 40 X 0 . 25 " 100 DEG , FLH STL 83385 OBD

- 142 386 - 2780 - 00 1 SUPPORT , CTR : FRAME SECT 80009 386 - 2780 - 00
- 143 131 - 0707 - 00 38 CONTACT , ELEC : 0 . 48 1 - L , 22 - 26 AWG W I RE 22526 47439
- 144 352 - 0162 - 01 2 HOLDER , TERM . CON : 4 W I RE BROWN 80009 352 - 0162 - 01
- 145 352 - 0163 - 01 2 HOLDER , TERM . CON : 5 W I RE BROWN 80009 352 - 0163 - 01
- 146 352 - 0168 - 01 2 HOLDER , TERM . CON : 10 W I RE BROWN 80009 352 - 0168 - 01
- 147 175 - 0827 - 00 FT W I RE , ELECTR I CAL : 4 W I RE R I BBON 08261 TEK- 175 - 0827 - 00
- 148 175 - 0828 - 00 FT W I RE , ELECTR I CAL : 5 W I RE R I BBON 23499 TEK- 175 - 0828 - 00
- 149 175 - 0833 - 00 FT W I RE , ELECTR I CAL : 10 W I RE R I BBON 23499 TEK- 175 - 0833 - 00 - - -- \



Mechan i ca l Pa r t s L i s t - 7L13

/ ~ F i g . &
I ndex
No .

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t Q t Y

F I GURE 3 (CONT)

+ 2 3 4 s Name & Desc r i p t i on
M f r

Code M f r Pa r t Numbe r

3 - 150 179 - 2097 - 00 1 W I R I NG HARNESS : RF 80009 179 - 2097 - 00
131 - 0707 - 00 51 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439

- 151 352 - 0161 - 00 2 . HOLDER , TERM . CON : 3 W I RE BLACK 80009 352 - 0161 - 00
352 - 0162 - 00 4 . HOLDER , TERM . CON : 4 W I RE BLACK 80009 352 - 0162 - 00
352 - 0163 - 00 1 . HOLDER , TERM . CON : 5 W I RE BLACK 80009 352 - 0163 - 00

- 152 352 - 0164 - 00 1 . HOLDER , TERM . CON : 6 W I RE BLACK 80009 352 - 0164 - 00
- 153 352 - 0166 - 00 2 . HOLDER , TERM . CON : S W I RE BLACK 80009 352 - 0166 - 00
- 154 352 - 0169 - 00 3 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00

179 - 2098 - 00 1 W I R I NG HARNESS : D I SP MODE 80009 179 - 2098 - 00
131 - 0707 - 00 16 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
352 - 0162 - 06 1 . HOLDER , TERM . CON : 4 W I RE BLUE 80009 352 - 0162 - 06
352 - 0164 - 06 1 . HOLDER , TERM . CON : 6 W I RE BLUE 80009 352 - 0164 - 06
352 - 0169 - 06 2 . HOLDER , TERM . CON : 2 W I RE BLUE 80009 352 - 0169 - 06

- 155 352 - 0171 - 06 1 . HOLDER , TERM . CON : 1 W I RE BLUE 80009 352 - 0171 - 06
179 - 2115 - 00 1 W I R I NG HARNESS : PHASE LOCK 80009 179 - 2115 - 00
131 - 0707 - 00 8 . CONTACT , ELEC : 0 . 48 " L , 22 - 26 AWG W I RE 22526 47439
352 - 0162 - 00 1 . HOLDER , TERM . CON : 4 W I RE BLACK 80009 352 - 0162 - 00
352 - 0163 - 00 1 . HOLDER , TERM . CON : 5 W I RE BLACK 80009 352 - 0163 - 00
352 - 0169 - 00 1 . HOLDER , TERM . CON : 2 W I RE BLACK 80009 352 - 0169 - 00
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7L13 SPECTRUM ANALYZER

ACCESSOR I ES

F i g . &
I ndex
No .

5 - 01

- 1 01
- 2 01
- 3 01

F i g . &
I ndex
No .

' Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t Q t Y 1 2 3 4 5 Nome & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

4 - 1 337 - 1439 - 01 1 SH I ELD , I MPLOS I ON : 80009 337 - 1439 - 01
- 2 337 - 1159 - 00 1 W I NDOW , OBS : 4 . 78 X 3 . 93 X 0 . 07 PLSTC 80009 337 - 1159 - 00
- 3 378 - 0684 - 01 1 F I LTER , L I GHT , CRT : AMBER 80009 378 - 0684 - 01

378 - 0625 - 07 1 F I LTER , L I GHT , CRT : EXTERNAL 80009 378 - 0625 - 07
- 4 012 - 0113 - 00 1 CABLE ASSY , RF : BNC MALE CONN BOTH ENDS 80009 012 - 0113 - 00
- 5 103 - 0058 - 00 1 ADAPTER CONN : N FEM TO BNC MALE 91836 KN99 - 46TR5

070 - 1673 - 00 1 MANUAL , TECH : I NSTRUCT I ON (NOT SHOWN ) 80009 070 - 1673 - 00



REPACKAG I NG

F i g . &
I ndex
No .

Tek t ron i x Se r i a l / Mode l No .
Pa r t No . E f f Dscon t Q t y 1 2 3 4 5 Name & Desc r i p t i on

M f r
Code M f r Pa r t Numbe r

5 - 065 - 0217 - 00 1 CARTON ASSY : 80009 065 - 0217 - 00
- - - - - - - - - - - . CARTON ASSY I NCLUDES :

- 1 004 - 1237 - 00 4 . PAD CUSH I ON I NG : 80009 004 - 1237 - 00
- 2 004 - 1180 - 00 1 . PAD SET : 4 P I ECES 80009 004 - 1180 - 00
- 3 004 - 0901 - 00 1 . CARTON : 20 . 25 X 14 . 75 X 10 . 25 I NCHES 80009 004 - 0901 - 00
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