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Fi g . 1- 1 . SG 503 L evel ed Si ne Wave Gener at or pl ug- i n modul e.

SG 503
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Desc r i pt i on

I NTRODUCTI ON

The SG 503 L evel ed Si ne- Wave Ge ner at or pr ovi deszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±
r egul at ed, co nst ant - ampl i t ude ver sus f r eq ue ncy out put
i n t o ± 50- o h ml oad . The SG 503 i s p r i mar i l y i nt ended t o be
u sed as an osci l l oscope cal i br at i on devi ce f or measur i ng
bandwi dt h s up t o 250 mega her t z . The SG 503 can al so be
used as ± si gnal sour ce f or gener al el ect r oni cs desi gn and
devel o p me n t .

N i n e over l a pp i n g r a nges cover t he f r eq ue ncy ba nd
f r om250 k i l o h er t z t o 250 mega h er t z, wi t h an add i t i onal
r ange r eser ved f or ± 50 k i l oh er t z r ef er ence f r equency .

‘ di gi t al cou nt er wi t h aut omat i c r angi ng and ± f r ont
panel L ED r eadout i s used f or f r eq uency i nd i cat i o n .

REV. C, OCT 1977

Fi g . 1- 2 . P l ug- i n i nst al l at i o n and r emoval .

I nst al l at i on and Removal

CA UTI ON

Sect i o n 1- - SG 503

Tu r n t h e power modul e of f bef or e i nser t i ng t he pl ug-
i n ; ot her wi se, damage may occ ur t o t h e pl ug- i n
ci r cui t r y . Because of the hi gh cur r ent dr awn by the
SG 503, i t i s al so recommended t hat t he power
modul e be t u r ne d of f bef or e r emovi ng t he SG 503.
Ref er t o Fi g . 1- 2 . Chec k t o see t hat t h e pl ast i c
bar r i er s on t he i nt er connect i ng j ac k of t he sel ect ed
power modul e compar t ment mat c h t h e cut - out s i n
the SG 503 ci r cui t boar d edge connect or .

Al i g n t h e SG 503 c hassi s wi t h t he upper and l ower
gui des of t he sel ect ed compar t ment . Pus h t he mo d ul e i n
a nd pr ess f i r ml y t o seat t he ci r cui t boar d i n t he i n t er -
connect i ng j ac k .



Op e r at i n g I n st r u ct i o ns- SG 503

LED Di spl ay

Thr ee- d i gi t r eadou t
I nd i cat es o u t pu t f r e-
qu e n cy

FREQUENCY VARI ABLE

Sel ect s o u t pu t f r e-
qu ency wi t h i n t h e de-
s i r e d f r eque n cy r a n ge

OUTPUT AMPL I TUDE
VOLTSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ - ¡

Det er mi nes t h e pea k -
t o- p ea k a mp l i t ude i n t o
t h e at t enu at o r ( AMPL I -
TUDE MUL TI PL I ER)

FREQUENCY
VA RI ABLE

FREQUENCY MHz

¹

AMPLI T U D E
MULTI PL I ER

r 1D0

	

CALI BRATED
WI TH CABLE

¡ • 012- 0482 00
250

	

I NTO 500

OUTPUT

2¿ = 5012
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SG 503 LEVELED SI NE WAVE GENERATOR

Fi g . 1- 3 . SG 503 co n t r ol s a nd conn ect o r s .

AMPL I TUDE
MUL TI PL I ER

Thr ee- p osi t i o n l eve r
swi t ch t o al l ow c h oi ce ¿1
un at t e n uat e d o r at t e n -
u at e d ou t pu t amp l i t ude .
Ou t pu t ampl i t ud e i s OUT-
PUT AMPL I TUDE VOLTS
¡ - ¡ co n t r ol set t i n g t i mes
t h e f act o r i nd i cat e d b y t h e
AMPL I TUDE MUL TI -
PL I ER swi t c h posi t i o n

FREQUENCY RANGE
( MHz)

Sel ect s t he d esi r ed

f r e qu e ncy r a nge as

i nd i cat ed

OUTPUT

BNC conn ect o r ou t pu t
t e r mi n al . Use pr o p e r
coaxi al ca b l e as i nd i cat ed
on f r o n t p a n el

1622- 03
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To r emove t he SG 503, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÁÅ™™on t h e r el ease l at c h l ocat ed
i n t he l ower l ef t cor ner , unt i l t h e i nt er conn ect i ng j ac k
di sengages an d t he SG 503 wi l l sl i de o ut .

Power appl i cat i on t o t he SG 503 i s i n di cat ed by t h e
t h r ee- di gi t LED ( Li g ht - Emi t t i ng Di od e) di s p l ay bei ng
l i g ht e d . Tur n t he FREQUENCY RANGE ( MHz) cont r ol
bet ween t he det e nt p osi t i o ns t o t est t he LE D' s ( 888
d i s p l ay) . Reset t he FREQUENCY RANGE ( MHz) co nt r ol t o
t h e desi r ed r a nge . Al l ow 15 t o 20 mi nut es war mu p t i me f o r
al l eq ui pment bef or e usi ng t he SG 503 .

Over heat i ng

The SG 503 i s desi g ned t o oper at e at an a mbi ent
t emper at ur e f r om 0° C t o +50' C. However , when
o per at i n g sever al power su pp l i es i n ± mul t i - pl ug- i n power
modul e, es peci al l y at l ow out put vol t ages, or when
o per at i ng cl ose t o ot her h eat - pr oduci ng equi pment , i nt er -
nal t emper at ur e may exceed saf e l i mi t s and act uat e ±
t her mal cut out i n t he power mo d ul e . Ref er t o t he power
modul e i nst r uct i on man ual f or mor e compl et e i nf or ma-
t i on .

Cont r ol s and Connect or s

Ref er t o Fi g . 1- 3 . Eve n t h ough t he SG 503 i s f ul l y
cal i br at ed an d r eady t o use, t he f u n ct i ons an d act i o ns of
t he cont r ol s a nd co nn ect or s s houl d be r evi ewed bef or e
at t e mp t i ng t o use i t . P r ess t he OUTPUT but t on t o appl y
p ower t o t he SG 503 .

CAUTI ON
c

I f the i nst r ument i s oper at ed at the ext r eme l i mi t of ,
or beyond ± band r ange, t he f r ont - panel di spl ay may
f l as h ± bl i n k i ng i ndi cat i on, al er t i ng t h e user t o an
unl evel ed out put ampl i t ude condi t i on .

OPERATI NG CONSI D

I nt r oduct i on

ATI ONS

The SG 503 h as been d esi gned and cal i b r at e d wi t h ±
h i g h qu al i t y coaxi al cabl e ( Par t Number 012- 0482- 00) t o
oper at e as ± cl osel y mat c h ed syst emwhen t er mi nat ed i nt o
± 50- o hm l oad . See Fi g . 1- 4‘ . The absol ut e ampl i t ud e
acr oss t he l oad i s d i r ect l y r el at e d t o i t s i mpedance . Par t
Number 012- 0482- 00 s houl d be connect ed d i r ect l y t o t he
eq u i pme nt under t est i f t he i nput i mpedance of t he
equi pment i s 50 oh ms . For eq u i pment wi t h an i nput
i mpe dance much gr eat er t han 50 oh ms, an accur at e 50-
oh mt er mi nat i on s hou l d be connect ed bet ween t he coax-
i al cabl e and t he equ i pment . Tee con nect or s or wi r e of any
t y pe b et ween t h e 50- o h mt er mi nat i o n a nd t h e eq ui pme nt
b ei ng t est ed wi l l p r oduce some va r i at i on i n t he cal i br at ed
out put ampl i t ude at h i g her f r equenci es .

REV . ’ , OCT 1977

Open- Ci r cui t Oper at i o n

Capaci t i ve Loads

Oper at i ng I nst r uct i ons- SG 503

Coaxi al ca bl es of l esser qual i t y or ca b l es t hat ar e l o n ger
or s hor t er t han Par t Number 012- 0482- 00 can be used, but
t he out p ut ampl i t ud e f l at ness speci f i cat i ons ar e no l onger
ap pl i ca bl e . Cabl es t hat ar e 2 f eet l onger or 2 f eet s hor t er
t han Par t Number 012- 0482- 00 can cause ampl i t ude
var i at i ons t hat ar e as muc h as 4¿/ ¿ l ow or 2¿/ ¿ h i g h
( r espect i vel y) when compar ed t o t he cal i br at ed
ampl i t udes at 250 mega her t z .

Opt i mum per f or mance i s obt ai ned whe n t he set t i ng of
t he OUTPUT AMPLI TUDE co n t r ol i s i n t he 1 . 0 t o 5. 0
r a nge . For exampl e ; when an out put ampl i t ude of 0. 5 vol t
peak - t o- peak i s desi r e d , set OUTPUT AMPL I T UDE co n-
t r ol t o 5. 0 an d AMPLI TUDE MULT I PL I ER swi t c h t o §. 1
i nst ea d of 0. 5 and §1 .

The si ne- wave out p ut f r omt he SG 503 may b e appl i e d
t o an ext er n al d o l evel t hat d oes not exceed 11 vol t . At
h i g her do of f set l evel s, coupl e t h e out put t hr oug h ± do
b l oc k i ng capaci t or . Wh en oper at i ng t he SG 503 al ways
co nsi der t he t ot al l oad i mpe dance an d i t s ef f ect on t he
out put ampl i t ude .

Wh en t he SG 503 i s oper at i ng i nt o an i mpedance muc h
gr eat er t h an 50 ohms, up t o t wi ce t h e maxi mumt er -
mi nat ed out put ampl i t ude ca n be obt ai ned . Under open-
ci r c u i t cond i t i o ns, t he act ual out put ampl i t u de wi l l b e t wo
t i mes t he ampl i t ude i ndi cat e d by t he f r ont panel cont r ol s .

Open- ci r c u i t ampl i t ude f l at ness i s not speci f i e d , but i s
adequat e f or ma ny appl i cat i ons i n t he l ower f r eq uency
b ands because t h e st ea dy st at e 50- o h mout p ut i mpedance
of t he SG 503 r ever se- t er mi nat es t he c har act er i st i c i m-
pedance of ± 50- o hmcoaxi al ca bl e . The r ever se t er mi na-
t i o n k ee ps t he out pu t ampl i t u de const ant at t he unt er -
mi nat ed end of t he ca bl e even t houg h st an di ng waves may
exi st i n t he coaxi al ca bl e .

The i n put ca paci t ance of t h e equi pmen t u n der t est wi l l
af f ect t he ba ndwi dt h . The equi val ent ci r cui t sshown i n Fi g .

1- 4 ’ a nd Fi g . 1- 4C ar e usef ul i n est i mat i ng t he ampl i t ude
c hanges caused by r eact i ve l oads . Not e t hat as syst em
i nput ca paci t ance i ncr eases, bandwi dt h decr eases . The
b a nd wi dt h of an osci l l oscope wi t h ± h i g h i n put i mpedance
i s usual l y s peci f i ed usi ng an eq ui val e n t 25- o h msour ce .

Wh en oper at i ng t he SG 503 on t he h i g her f r eq uency
b an ds wi t h no out p ut at t enuat i on, t he f r ont - panel d i s p l ay
may f l as h , i nd i cat i n g an un l evel ed out put ampl i t ude .
Swi t c h t he AMPL I TUDE MULTI PL I ER cont r ol t o t he §. 1
p osi t i o n and i f t he di s pl ay f l as h i ng ceases, t he pr obl em
may be r el at ed t o an ext r eme mi smat c h bet ween t he
SG 503 an d t h e l oad . I f t he SG 503 i s o per at i ng i n t o ± hi g h
SWR, ± 3- deci bel at t e nuat or i nser t ed bet wee n t he out put
and t h e l oad may i mpr ove t he oper at i o n at f ul l ou t put
ampl i t ude ( §1 p osi t i o n of t h e AMPL I TUDE MULTI PLI ER
swi t c h ) .



Oper at i ng I n st r uct i on s- - - SG 503

( A) Mat ched syst em

( C) Capaci t i ve l oad
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( B) Osci l l oscope wi t h hi gh i nput i mpedance
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Fi g . 14 . Equi val ent ci r cui t s f or SG 503, 50 ohm coaxi al cabl e and var i ous t er mi nat i ons .
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Per f or mance Condi t i ons

Char act er i st i cs

Fr eq ue ncy
Range

Accur acy

Ampl i t ude
Ra nge

Accur acy

REV. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ , oc -“ 1977

' The el ect r i cal c har act er i st i cs ar e val i d onl y i f t he
SG 503 has been cal i b r at ed at an ambi ent t emper at ur e
bet wee n - i 20° Can d +30° Can d i s oper at i ng at an ambi ent
t empe r at ur e bet ween 0° C an d +50° C u nl ess ot her wi se
n ot ed .

The SG 503 i s cal i br at ed f or u se wi t h ± f ur n i s hed

coaxi al cabl e accessor y ( See St an dar d Accessor i es i n
Re pl aceabl e Mec hani cal Par t s l i st sect i on) t er mi nat ed i nt o
± 50- o h m l oad.

C™F™C‘ T™

Tabl e 2- 1

•

ELECTRI CAL CHARACTERI STI CS

Per f o rmance Requi r ement s

250 kHz t o 250 MHz, p l us 50 kHz r ef er e nce

Wi t h i n - i - 0 . 7 of one count of t he l east
si gn i f i can t di s pl ayed di gi t f o r t he i n-
d i cat ed f r eque ncy .

5 mV t o 5. 5 V pea k - t o- peak over t h r ee
d ecade r an ges and t er mi nat ed i nt o ±
50- © l oad .

At 50 kHz r ef er ence f r equency ; wi t h i n
3¿/¿ of i ndi cat ed ampl i t ude on § 1 r a nge,
4¿/¿ on §. 1 r ange, and 5¿/ ¿ on §. 01 r a nge .

• Ÿ¤•

I t ems l i st ed i n t he Per f or ma n ce Requi r eme n t s col umn

of t h e El ect r i cal Char act er i st i cs ar e ver i f i e d by compl et i ng

t he Per f or ma n ce Ch ec k i n t hi s manual . I t ems l i st e d i n t he

Suppl eme nt al I nf ormat i o n col umn ar e not ver i f i ed i n t h i s
man u al ; t hey ar e ei t h er ex p l a nat or y not es or per f or mance

c har act er i st i cs f or wh i c h no l i mi t s ar e s peci f i e d.

Su pp l eme nt al I nf or mat i on

Sect i on 2- - - - SG 503

Accur acy must be set t o wi t h i n 0. 3 ¿/¿
on § 1 r a n ge and c hec k ed t o be wi t h i n

2 . Ÿ¿/¿ on §. 1 a nd §. 01 r a nges .

Fl at ness ( Peak - t o- Pea k ) val i d onl y wh en p r eci si on coaxi al cabl e i s used . F l at ness r ef er enced t o NBS
cor r ect i ons of Tekt r oni x st an da r ds . NBS uncer t ai nt i es not i ncl uded .



Speci f i cat i on and Per f or mance Check- - SG 503

Char act er i st i cs

Fl at ness ( Pea k - t o- Peak )
Ampl i t ud e Mul t i pl i er
Set t i n g : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§1, §. 1, §. 01

Ampl i t ude Mul t i p l i er
Set t i n g : §1

Ampl i t u de Mu l t i pl i er
Set t i n g : X. 1 and X. 01

Har mo n i c Co nt ent

Al t i t ude
Oper at i ng

- 40' C t o 4- 75' C.

V i br at i o n
Oper at i ng an d Non-
oper at i ng

Shoc k
Oper at i ng and Non-
oper at i ng

2- 2

ELECTRI CAL CHARACTERI STI CS

· Ÿ Per f or mance Requi r ement s

Fr om250 kHz t o 50 MHz out put ampl i t ud e

wi l l n ot var y mor e t han 1 ¿/ ¿ of t he val ue

at 50 kHz . Fr om100 MHz t o 250 MHz amp l i -

t ude var i at i on i s wi t h i n 3¿/¿ of t he val ue
at 50 kHz .

50 MHz t o 100 MHz r a nge ; out put ampl i t ude
wi l l not var y mor e t ha n 1¿/ ¿ of t he val ue
at 50 kHz .

50 MHz t o 100 MHz r a nge ; out put ampl i t ude

wi l l n ot var y mor e t ha n - f 1 . 5%and
- - 1 . 0%of t he val ue at 50 kHz .

Har mo ni c su pp r essi o n r el at i ve t o f unda-
ment al : Seco nd har mo n i c at l east 35 d B
down . Thi r d and al l h i g her h ar mo n i cs at
l east 40 dB down.

To 15, 000 f eet maxi mu moper at i ng

t emper at ur e d ecr eased by 1° C/ 1000 f eet

f r om 5000 t o 15000 f eet .

Wi t h t he i nst r u ment compl et e a n d
o per at i ng, vi br at i on f r eque ncy swept
f r om 10 t o 55 t o 10 Hz at 1 mi nut e p er
swee p . Vi br at e 15 mi nut es i n eac h of t he

t h r ee maj or axes at 0. 015 i nc h t ot al
d i spl acement . Hol d 10 mi nut es at any
maj or r esonance, or i n n o ne, at 55 Hz .
Tot al t i me, 75 mi n ut es .

30 g' s 1/ 2 si ne, 11 ms d ur at i on, 3 s hoc k s
i n eac h di r ect i on al ong 3 maj or axes, f or

± t ot al of 18 s hoc k s .

Tabl e 2- 1 ( cont )

Tabl e 2- 2

Suppl ement al I nf or mat i on

ENVI RONMENTAL CHARACTERI STI CS

¤` Pe r f o r mance Requi rement s

	

Su ppl eme nt al I nf o r mat i on

R S V . C, APR . 1978



Over al l Di me nsi ons ( measur ed at maxi mumpoi nt s)
Hei g ht

Wi dt h

Len gt h

Net Wei ght ( I nst r ument Onl y)

I nt r oduct i on

Char act e r i st i cszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

œµ4• C CHECK

Th i s p r oce dur e c hec k s t he el ect r i cal c har act er i st i cs of
t h e SG 503 t hat appear i n t he Speci f i cat i on sect i on of t h i s
ma n ual . I f t h e i nst r ume nt f ai l s t o meet t he r e q ui r eme nt s
gi ve n i n t hi s p er f or mance c h ec k , t he cal i br at i on
p r oce d ur e s h oul d be per f or med . Thi s pr ocedur e can al so
be used by an i n comi ng i n s pect i on f aci l i t y t o d et er mi ne
acce pt abi l i t y of p er f or mance .

The el ect r i cal c har act er i st i cs i n Sect i on 2 ar eval i d onl y
i f t he SG 503 i s cal i br at ed at an ambi ent t emper at ur e of
+20° Ct o - +30° Cand oper at ed at an ambi ent t emper at u r e
of 0° C t o - +50° C. For ced ai r ci r cul at i on i s r e qui r e d f or
ambi ent t emper at ur e above 4_40° C.

REV. ’ , OCT 1977

Speci f i cat i o n a nd Per f or mance Chec k - - - - SG 503

Tabl e 2- 3

PHYSI CAL CHARACTERI STI CS

5 . 0 i n c hes
12 . 7 ce nt i met er

2 . 6 i nc hes
6 . 6 ce nt i met er

12 . 2 i n c hes

Test Equi pment Requi r ed

Tol e r ances t hat ar e s peci f i e d i n t h i s per f or ma nce c hec k
pr oce d ur e appl y t o t he i nst r ument under t est an d do n ot
i ncl ude t est equi pme nt er r or .

The t est eq ui pme nt l i st ed i n Tabl e 2- 4, or equi val ent , i s
r equ i r ed t o p er f or m t he p er f or mance c h ec k . Test eq u i p-
ment c har act e r i st i cs l i st ed ar e t he mi n i mum r equi r ed t o
ver i f y t he p er f or mance of t he equi pment under t est .
Subst i t ut e equi p me nt must meet or exceed t he st at ed
r e qu i r eme nt s . Al l t est eq ui pme nt i s assumed t o be
oper at i ng wi t h i n t ol e r ance .

Speci al t est d evi ces ar e used wh er e necessar y t o
f aci l i t at e t he pr ocedur e . Most of t hese ar e avai l abl e f r om
Te k t r oni x, I nc . and ca n be or der ed t h r oug h your l ocal
Te k t r oni x Fi el d Of f i ce or r epr esent at i ve .

2- 3



Speci f i cat i on and Per f or mance Check.- - SG 503

Osci l l oscope

	

Bancl v~i cl t l h, dc t o 100 MHz ;
mi ni mum def l ect i on f act or ,
1 mV/ di v ; sweep r at e,

accur acy, wi t hi n 3%.

Di gi t al Vol t met er

	

I Range, 0 t o 50 V; accur acy,

Cal i br at i on Gener at or

	

Ampl i t ude cal i br at i on, 5 mV
t o 5 V; accur acy, ±0 . 25%
i nt o 1 MO; out put , squar e
wave at appr oxi mat el y 1 kHz .

Spect r um Anal yzer

Peak- t o- Peal k Det ect or

Coaxi al cabl e

Pat ch cor d ( 2 r equi r ed)

Coaxi al cabl e ( 2 r equi r ed) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ uonu ¿t o r , 2X

Per f or mance
Descr i pt i on

	

Requi r ement s

( 2 r equi r ed) .

Tee connect or

Adapt er

Ter mi nat i on

Resi st or

' Requi r es TM500- Ser i es Power Modul e.

2- 4

TaWe 2 - 4

UST OF TEST EQUI PMENT REQUI REMENTS

R¿ngo. 100kHzoÃ´ 00 MHz ;
cal i br at ed l evel s i n decade
st eps f r om - 45 dB t o - 35 dB;
i mpedance, 50D; accur acy,
l i near di spl ay, wi t hi n 1 0%.

Fr equency r ange, 50 Hz t o
500 MHz ; r equi r es 1 . 2Vp- p

i nput vol t age .
- - - - - - - - - -

I mpedance, 50 ©; l engt h,
36 i nches ; connect or s, bn µ ;

( pr eci si on coaxi al cabl e) .
-

	

- - - - - - - - - - - - - - -

’ nµ t o banana p! ug - j aµ k .

18 i nch .

42 i nches ; connect or s, bn µ.

I mpedance, 50Q; µon-

GR t o bnc f emal e .

I mpedance, 50D; con-
nect or s, bn µ .

___

Appl i cat i on

Used t hr oughout pr oced-
ur e t o pr ovi de di spl ay .

Pr ovi des si gnal i nt er con-
nect i on .

- - - - - - - - -- - - - - - - - - - - -

	

- - - - - - - - -

Exampl e

TEKTRONI X 7603, 7A1 3, 71370
Osci l l oscope Syst em.

TEKTRONI X DM501 Di gi t al
K· uhi mo t e ¹

"

¤EK¤RO• ! X ¤K4503or ¤K· 504 .

TEKTRONI X PG506 Cal i br at i on
Gener at or . '

TEKTRONI X 71- 12 Spect r um
Anal yzer .

Tekt r oni x 067- 0625- 00
Cal i br at i on Fi xt ur e .

Tekt r oni x Par t No . 012' 0482- 00

( suppl i ed wi t h SG 503) .

Tekt r oni x Par t No .
012 00 90- 00 ( b! u µk)

012- 0091- 00( md)
- - - - - - - - - - - - - - - ~

Tekt r oni x Par t No . 012- 0057- 01 .

Tekt r oni x Par t No . 011- 0069- 02 .

Tekt r oni x Par t No . 103- 0030' U0.

_____________

¤* Wnoni xPa~ • o~017- 0083- 00 .

Tekt r oni x Par t No . 011' 0040- 01 .

Tekt r oni x Par t No . 801- 0245- 00.
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Pr el i mi nar y Pr ocedur e

1 . Ensur e t hat al l power swi t ches ar e of f .

2 . Ensur e t hat al l t est equi pment and t he SG 503 under
t est ar e sui t abl y ada pt ed t o t he l i ne vol t age t o be appl i e d .

3 . I nst al l t he SG 503 i nt o t he p ower modul e, and i f

appl i cabl e, i nst al l al l ot her TM500- ser i es t est equi pment
i nt o t he power modul e .

4 . Connect t he equi p ment under t est and t he t est
equi pment t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± sui t abl e l i ne vol t age sour ce . Tur n al l
equi pment on and al l ow at l east 20 mi nut es f or t he
equi pment t o war m up and st abi l i ze .

I ni t i al Cont r ol Set t i ngs

Set t he f ol l owi ng cont r ol s d ur i ng war m- up t i me :

AMPLI TUDE MULTI PLI ER

	

§ 1
FREQUENCY VARI ABLE

	

Mi dr ange
FREQUENCY RANGE ( MHz)

	

REF - . 05
OUTPUT AMPLI TUDE

	

5. 0

I nt ensi t y, Focus

	

Set f or wel l - def i ned t r ace
and nor mal br i ght ness .

Vol t s/ Di v
Var i abl e
+ I nput
- - I nput
Bandwi dt h Li mi t

Ti me/ Di v
Var i abl e
Tr i gger i ng

- t - Sl ope
Mo de
Coupl i ng
Sour ce

Posi t i on

REV . ’ , OCT 1977

SG 503

Osci l l oscope

Di f f er ent i al Compar at or

Ti me Base Pl ug- i n

. 1 V
f ul l y cl ockwi se ( cal )
ac
ac
5 MHz

. 2 ms
( cal i n)

sel ect ed
¡ - ¡ Aut o
ac hf r ej
Ext
Set so t r ace st ar t s at l ef t
si de of gr at i cul e .

Magni f i er

	

§1

PERF

Speci f i cat i on and Per f or mance Check- - - SG 503

R¯VI ANCE CHECK PROCEDURE

• Ÿ¤•

The SG503 must be t er mi nat ed i nt o an accu r at e 50-

ohm l oad f o r al l c h ec k s . Measur e t h e 50- o hm

t er mi nat i on t o det er mi ne per cent of er r or . ‘ 2¿/¿ er r or
i n t h e t er mi nat i on ( 1 ohm) wi l l cause ampl i t ude
e r r or s of 1 ¿/¿. For examp l e, ± 51- o hmt er mi nat i on
causes an ampl i t ude er r o r t h at i s 1 ¿/¿ h i g h at 50

k i l o h er t z .

1 . Check Ref er ence Ampl i t ude Accur acy at 0. 05

megaher t z .

± . Connect a 1 k i l oher t z, 5 vol t squar e- wave si gnal f r om

t he cal i br at i on gener at or , t hr ough ± bnc t ee connect or , t o

t he - i - i nput of t he di f f er ent i al compar at or , usi ng ± 42- i nch

cabl e . Connect ± 42- i nch cabl e f r omt he t ee connect or t o

t he t i me- base uni t ext er nal t r i gger i nput .

b . Connect t he pr eci si on 50- ohmcabl e ( suppl i e d wi t h

SG 503) t o t he SG 503 OUTPUT connect or .

c . Connect ± 50- ohm t er mi nat i on t o t he r emai ni ng end
of t he p r eci si on 50- ohm cabl e ; connect t he ot her end of

t he 50- ohm t er mi nat i on t o t he - - - i nput of t he d i f f er ent i al

compar at or .

d . Set t he t i me- base t r i gger i ng cont r ol s f or ± st abl e

di spl ay ; ± cr t d i spl ay si mi l ar t o Fi g . 2- 1 i s obt ai ned .

e . Chec k - - - t hat t he cor ner s of t he i deal i zed wavef or m

ar e al i gned as i l l ust r at ed i n Fi g . 2- 1, wi t hi n 1 . 5 ver t i cal
di vi si ons . Di sr egar d wavef or m t i l t .

F i g . 2- 1 . Repr esent at i on of compl ex wavef or m ( i deal i zed) wi t h 5
vol t r ef er ence ampl i t ude at 0. 05 MHz, pr oper l y set .

2- 5



Speci f i cat i on a nd Per f o rmance Chec k - - SG 503

f . Set t he SG 503 OUTPUT AMPL I TUDE co nt r ol t o 0. 5 ;
set t he cal i br at i o n gener at or f or zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 0. 5 vol t , 1 k i l oh er t z
s q uar e- wave si gnal .

g . Set t he di f f er ent i al - compar at or d ef l ect i on f act or f or
10 mV/ di v .

h . Chec k - - - t hat t he wavef or m i s si mi l ar as i l l ust r at e d i n
Fi g . 2- 2, ( wi t h i n 1 . 5 ver t i cal di vi si o ns) .

i . Di sconnect al l ca bl es .

Fi g . 2- 2. Di spl ay of compl ex wavef or m ( i deal i zed) wi t h 0 . 5 vol t
r ef er ence ampl i t u de of 0. 05 MHz, pr oper l y set .

2 . Chec k Har moni c Supp r essi o n and L evel i ng

± . Co nn ect t he SG 503 out p ut t o t h e spect r u ma nal yz er
i nput , usi n g t h e p r eci si on 50- o h m cabl e ( sup pl i ed wi t h
SG 503) .

b . Set t he SG 503 OUTPUT AMPL I TUDE cont r ol t o 5. 5
and t he AMPLI TUDE MULTI PL I ER swi t c h t o t he § 1
posi t i o n .

c . Set t he SG 503 FREQUENCY RANGE ( MHz) swi t c h
t o t h e 100- 250 r a nge .

d. Posi t i o n t he f u ndament al di s pl ay t o t he t o p
gr at i cul e l i ne wi t h t he spect r umanal yzer posi t i on co nt r ol .
See Fi g . 2- 3 f or r ef er e n ce .

2- 6

Fi g . 2- 3 . Di s pl ay of 100 MHz si gnal and har mo ni cs .

NOª ' •

I t wi l l be necessar y t o ch ange t h e spect r uman al yzer
i nput at t enuat i on ( sensi t i vi t y) t o mai nt ai n a
r easonabl e di spl ay on scr een, wi t h har moni cs above
t h e basel i ne noi se l evel and wi t hi n t h e g r at ¯ cul e ar ea .

e . Sl owl y adj ust t h e SG 503 FREQUENCY VARI ABLE
cont r ol over i t s ent i r e r a n ge an d c hec k t hat t he ver t i cal
di st ance ( supp r essi on) bet ween t he t o p of t he f u ndame n-
t al and seco nd h ar mo n i c di spl ay i s at l east 3. 5 di vi si ons;
t he t o ps of t he r emai ni ng har mo ni cs ar e separ at ed at l east
4. 0 d i vi si o ns . ( Ad j ust t he s pect r u m anal yzer Fr eque ncy
Span/ Di v cont r ol as n ecessar y t o mai nt ai n t he har moni c
d i spl ay on scr een. ) See Fi g . 2- 3 .

f . Set t he SG 503 F REQUENCY RANGE ( MHz) swi t c h
t o t h e 50- 100 r ange.

g . Repeat par t e of t h i s st ep f or t he r emai ni ng f r equency
r a nges, usi ng Tabl e 2- 5 as r ef er ence . ( Su pp r essi o n l i mi t of
45 deci bel s down cor r es pond s t o 4. 5 d i vi si ons on t he
di s p l ay . )

• Ÿ¤•

Al l coi l adj ust ment s h ave been adj ust ed f o r
mi · ¯ mumhar moni c ampl i t ude at t h e hi g h end of t h e
associ at ed r an ge ( wor st case har moni c condi t i ons) .
Ch ec k t h at t h e out p u t r emai ns l evel e d ( di spl ay wi l l
bl i nk i f unl evel e d condi t i on occur s) as t h e SG 503
FREQUENCY VARI ABLE cont r ol i s sl owl y r ot at ed
over i t s associ at ed f r eque ncy r ange.

REV. ‘ , APR. 1978



SG 503
FREQUENCY

( RANGE ( MHz)

100- 250
50- 100
25- 50
10- 25
5- 10

2. 5- 5
1- 2. 5

_ . 25- . 5
REF~. 05

REV. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ , APR . 1978

Tabl e 2- 5

SG 503__
_

	

__

FREQUENCY

VARI ABLE
Typi cal Di spl aye d

Count ( Fr equency

97 . 5- 260

. 240- _. 5_20_.. ,Ÿ
49- . 051

var y sl i ght l y bet ween i nst r ument s.

Typi cal Har moni c
Suppr essi on
( 2nd and al l

h i gher har moni cs,
r el at i ve t o

f undament al )

>, 40 dB down
, >40 dB down . . . _ : . _

_- >40 dB dowc
- _.

, >45 dB down
>- 45 dB down
_>45 dB down
>45 dB down

_>45 dB down
_>45 dB down ~__. _ . _~45

- dB down - . _~-

' The mi ni mumand maxi mumdi spl ayed count on each r ange wi l l

h . Di sconnect t he cabl e f r om t he spect r um anal yzer .

3 . Check Fl at ness ( Peak- t o- Peak Ampl i t ude

Regul at i on)

±. Set t he SG 503 cont r ol s as f ol l ows : FREQUENCY
RANGE ( MHz) swi t ch t o REF - . 05 posi t i on, an d t he
AMPLI TUDE MULTI PLI ER swi t ch t o §1 .

b . Connect ± 2. 4 megohm, 5¿/¿ r esi st or acr oss t he di gi t al

vol t met er f l oat i ng i nput t er mi nal s . Connect t he SG 503 vi a

b nc f emal e- t o- GRadapt er t o t he i nput of t he peak- t o- peak
det ect or . Use t wo bnc t o banana- pl ug- j ack pat ch cor ds t o
connect t he out put of t he p eak- t o- peak det ect or t o t he

f l oat i ng i nput t er mi nal s on t he di gi t al vol t met er ; mai nt ai n

cor r ect pol ar i t y, HI t o + and LO t o - . Set t he d i gi t al

vol t met er t o t he 20 vol t s do r ange .

c . Sl owl y adj ust t he SG 503 OUTPUT AMPLI TUDE

VOLTS ¡ - ¡ cont r ol unt i l t he di gi t al vol t met er di spl ay
i ndi cat es Ç_ . 000 . Out put ampl i t ude f r om t he SG 503
shoul d be about 1 . 1 t o 1 . 2 vol t s ; t hi s est abl i shes ± Ÿ. Ÿ¿/ ¿

r ef er ence set t i ng at . 050 megaher t z .

d . Sl owl y adj ust t he SG 503 FREQUENCY VARI ABLE

cont r ol over i t s ent i r e r ange at each of t he f r equency r ange
posi t i ons of t he FREQUENCY RANGE ( MHz) swi t ch .

Speci f i cat i on and Per f or mance Check- SG 503

e . Check- t he f l at ness d evi at i on f r om0. 25 megaher t z

t o 50 megaher t z, must be wi t hi n 1¿/ ¿ of t he val ue at . 050

megaher t z . The t ot al per cent age devi at i on cal cul at i on

must i ncl ude t he di gi t al vol t met er r eadi ng andt he cal i br a
t i on f act or of t h e p ea k- t o- pea k d et ect or . For exampl e, ±

r eadi ng of - Ç- . 008 vol t on t he d i gi t al vol t met er i s equi val ent

t o +0 . 8¿/¿ devi at i on . Ap pl yi ng ± cor r ect i on f act or of - 0 . 3 ¿/¿

r esul t s i n ± t ot al p er cent age devi at i on of 40 . 5¿/¿.

f . Check- - t he f l at ness d evi at i on f r om50 megaher t z t o
100 megaher t z, must be wi t hi n 1 ¿/¿ of t he val ue at . 050
megaher t z . The same cal cul at i on must be consi der ed f or

t hi s d evi at i on r eadi ng as descr i bed i n par t e of t hi s st ep .

• Ÿ¤•

‘ 1 ¿/ ¿ t ot al per cent age devi at i on ensur es f l at ness

speci f i cat i on when t he SG 503 i s oper at i ng at t he X. 1

an d §. 01 AMPL I TUDE MUL TI PLI ER swi t c h
posi t i ons .

g . Check- - - - t he f l at ness devi at i on f r om 100 megaher t z
t o 250 megaher t z , must be wi t hi n 3¿/¿ of t he val ue at . 050
megaher t z . The same cal cul at i on must be consi der ed f or
t hi s d evi at i on r eadi ng as d escr i bed i n par t e and f of t hi s

st ep .

h . To check t he f l at ness d evi at i on at ± h i gher vol t age
out put f r omt he SG503, i nser t t wo 2§ at t enuat or s bet ween

t he SG 503 cabl e and t he p eak- t o- peak det ect or . Repeat

p ar t c of t hi s st ep t o obt ai n anot her 0 . 0%r ef er ence r eadi ng

of about 4. 7 vol t s out put f r om t he SG 503 .

i .

	

Af t er obt ai ni ng t he newŸ. Ÿ¿/¿ r ef er ence i ndi cat i on on
t he di gi t al vol t met er , r epeat p ar t s e and f of t hi s st ep t o

check f l at ness d evi at i on f or about 4. 7 vol t s out put f r omt he

SG503. Tol er ance l i mi t s ar e t he same as i n par t s e an d f of

t hi s st ep .

j . Di sconnect al l cabl es f r omt he SG 503 .

Thi s compl et es t he Per f or mance Check pr ocedur e of

t he SG 503 L evel ed Si ne Wave Gener at or .
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I nt roduct i on

Thi s ad j u st me nt pr oced ur e i s t o be used t o r est or e t he

SG 503 t o or i gi nal p er f or mance s peci f i cat i ons . Adj ust -

me nt need not be p er f o r me d unl ess t he i nst r ume nt f ai l s t o

meet t he Per f or mance Requi r eme nt s of t he El ect r i cal

Char act e r i st i cs l i st ed i n t he Speci f i cat i on sect i on, or t he

Pe rf or mance Chec k ca nn ot be comp l et e d sat i sf act or i l y .

Comp l et i on of al l ad j ust ment st eps i n t h i s pr ocedur e

ensu r es t hat t he i nst r u ment wi l l meet t he per f or ma nce

r e q ui r eme nt s l i st ed i n t he Speci f i cat i on sect i on . However ,

t o f ul l y ensur e sat i sf act o r y per f or mance, i t i s r ecommend-

ed t hat t he Per f or mance Chec k be per f or med af t er any

adj ust ment i s made .

Ser vi ces Avai l abl e

Te k t r o n i x, I nc . p r ovi des comp l et e i nst r u me nt r e pai r

and adj ust me nt at l ocal Fi el d Ser vi ce Cent er s and at t h e

Fact o r y Ser vi ce Cent er . Cont act your l ocal Te k t r oni x F i el d

Of f i ce or r e p r esent at i ve f or f ur t her i nf or mat i o n.

Desc r i pt i on

Osci l l osco pe

Di gi t al Vol t met er

Power Mod ul e
_

Cal i br at i on Ge ner at or

Spect r u mAnal yzer

Per f or mance

Band wi dt h , dc t o 100 MHz ;
mi ni mum d ef l ect i on f act or ,
1 mV/ di v ; sweep r at e,
10 ms/ d i v t o 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼s/ di v ;
acc u r acy, É¹ t h 1 · 3%¿ .

Amp l i t u de cal i br at i on,

50 mV t o 5 V; accur acy,
±0 . 25% i nt o 1 œ©; out
put , s quar e wave at appr ox-
i mat el y 1 kHz .

Ran ge, 100 kHz t o 300 MHz ;

cal i br at ed l evel s i n decade

st eps f r om - - 45 d b t o

- 35 db ; i mpedance,
50 ©; acc u r acy, l i near

___. . _ . . . . . . :

	

__di spl ay, wi t hi n 10%¿. ;

' Requi r es TM500- Se r i es Power Modu l e .

REV. C, œ‘ ¥, 1978

Ta bl e 3- 1

Test Equi pment Requi r ed

The t est equi p me nt l i st ed i n Tabl e 3- 1, or eq ui val ent , i s

r equi r ed f o r adj ust ment of t he SG 503 . Speci f i cat i ons

gi ven f or t he t est equi pment ar e t he mi ni mumnecessar y

f or acc u r at e adj ust ment an d meas ur ement . Al l t est equ i p-

ment i s assume d t o be cor r ect l y cal i br at ed and o per at i ng

wi t hi n speci f i cat i o n .

I f ot her t est equi pme nt i s subst i t ut ed, co nt r ol set t i ngs

or cal i br at i on set u p may n ee d t o be al t er ed t o meet t h e

r e qu i r ement s of t he equ i pment used .

‘ f l exi bl e pl ug- i n ext ender , Te kt r oni x Par t No . 067-

0645- 02, i s usef ul f or t r ou bl es hoot i ng or ad j u st i ng t he

SG 503 ; h owever , t he compl et e Adj ust ment Pr ocedu r e

can be per f or me d wi t h out use of t he ext ender .

L I ST OF TEST EQUI PMENT REQUI REMENTS

Sect i o n 3- SG 503

tUse d t hr oughout pr oce d-

	

¤• š¤RŸ• ™§ 7603, 7A1 3, 71370

ur e t o p r ovi de d i spl ay .

	

™Osci l l osco pe Syst em.

Vol t age meas u r e ¹ nent s .

	

TEKTRONI X DM501 Di gi t al

Out put vol t age f l at ness

	

Mul t i met er . '
c hec k .

^‘ ™™ t est s .

	

TEKTRONI XTM503 ¿r ¤œ504 .

Amp l i t u de Set c hec k an d	 TEKTRONI XPG506 Cal i br at i on

adj ust me nt .

	

~ Ge ner at or . '

Bu f f er Di st or t i on, Har mo · - TEKTRONI X 71- 12 Spect r u m

i s Su pp r essi o n chec k .

	

~ Anal yzer .



Adj ust ment - - SG 503

Descr i pt i on

Pea k - t o- Peak Det ect or

Aut ot r ansf or mer wi t h
ac vol t met er

Coaxi al cabl e

Pat c h cor d ( 2 r e q ui r e d )

Coaxi al cabl e ( 2 r e qu i r ed)

At t e nuat or , 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§
( 2 r e q ui r e d )

Tee co n nect or

Ada pt er

Ter mi nat i o n

Resi st or

Scr ewdr i ver

Al i g nme nt t ool

Al i gnme nt t ool

3- 2

LI ST OF TEST EQUI PMENT REQUI REMENTS

Per f o rmance
Requi r ement s

Fr equency r ange, 50 Hz t o
500 MHz ; r eq ui r es 1 . 2 VÁ- Á
i nput vol t age .

I mpedance, 50 ©; l e ngt h ,
36 i nc hes ; connect or s, b nc ;
( p r eci si on coaxi al cabl e) .

Bnc t o bana na- p l ug- j ac k ,
18 i nc h .

I mpedance, 50 ©; l e ngt h ,
42 i nches ; connect or s, bnc .

I mpedance, 50 ©; co n-
nect or s, b nc .

Co nn ect or s, b n c .

GR t o bnc f e mal e .

I mpedance, 50 © co n-
nect or s, b nc .

Fi xed, 2. 4 œ©, 1/ 2 W, 5¿/¿.

Th r ee- i nc h s haf t , 3/ 32 i nc h
bi t .

Fi t s 5/ 64- i nc h ( I D) hex
cor es .

F i ve- i nch , f or sl ot t e d cor es .

Tabl e 3- 1 ( cont )

Appl i cat i on

Out put vol t age f l at ness
c hec k .

Capabl e of su ppl yi ng an out -
put vol t age f r om 90 t o 132 V,

ac ; 120 wat t s of power at t he
u pper l i mi t .

Power su pp l y c hec k .

Pr ovi des si g nal i nt er con-
nect i on .

Pr ovi des si gnal i nt er con-
nect i on .

Ref er ence ampl i t ude
c hec k .
- - - - - - - - - - - - - - - - - - -

Out p ut vol t age f l at ness
- - - - - - - - - - - - -

Out put vol t age f l at ness

Use d t o adj ust coi l s i n
har mo ni c s up pr essi o n
c hec k .

- - - - - - - - - - - -

Used t o ad j ust coi l s i n
har moni c su pp r essi o n

Examp l e

Te k t r oni x 067- 0625- 00
Cal i br at i on Fi xt ur e .

Gene r al Radi o W10MTR3W
Var i ac Aut ot r ansf or mer .

Te k t r oni x Par t No . 012- 0482- 00
( sup pl i e d wi t h SG 503) .

Te k t r o ni x Par t No .
012- 0090- 00 ( bl ac k )
012- 0091- 00 ( r ed )

Te k t r on i x Par t No . 011- 0069- 02 .

Te k t r oni x Par t No . 103- 0030- 00 .

Te k t r oni x Par t No . 017- 0063- 00 .

Te k t r oni x Par t No . 01 1- 0049- 01 .

Tek t r oni x Par t No . 301- 0245- 00 .
- - - - - - - - - - - - - - - - - - - - - - - -

Xcel i t e R- 3323 .

Te k t r oni x Par t No .
003- 0307- 00 ( handl e)
003- 0310- 00 ( i n ser t )
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Pr epa r at i onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Remove t h e l ef t and r i ght si de cover s of t he SG 503 t o
gai n access t o t he component si de of t he ci r cui t boar ds .
Pul l t he r ear en d of t he si de cover out war d f r omt he si de of
t h e i n st r u ment ( t he cover snaps i nt o pl ace) .

b . I nst al l t he SG 503 i nt o t he l ef t power mod ul e
compar t ment , or i f app r o p r i at e, co nn ect t he SG 503 t o t he
p ower mo d ul e b y means of t he f l exi b l e pl ug- i n ext ender .

c . Set t he power modu l e f or t he l i ne vol t age t o be
appl i ed ( see p ower mo d ul e ma nual ) an d co nn ect i t t o t he
var i abl e aut ot r ansf or mer ; connect t he aut ot r ansf or mer t o
t he l i ne vol t age sou r ce . Be sur e t h at t he p ower swi t c h i s
of f .

d . I nst al l t he TM500- ser i es eq ui pment , i ncl ud i ng t he
SG 503 i nt o t he p ower mo d ul e .

e . Co n nect al l t est eq ui pment t o ± sui t abl e l i ne vol t age
sou r ce .

f . ' Tur n on al l t est eq ui pme nt and al l ow at l east 20
mi nut es f or t he eq ui pment t o war m up an d st abi l i ze .

I n i t i al Cont r ol Set t i ngs

Set t he f ol l owi ng co nt r ol s dur i ng war m- up t i me :

SG 503

AMPLI TUDE MULTI PL I ER

	

§ 1
FREQUENCY VARI ABLE

	

Mi d r ange
FREQUENCY RANGE ( MHz)

	

REF - . 05
OUTPUT AMPLI TUDE

	

5 . 0

Osci l l osco pe

I nt e nsi t y, Focus

	

Set f o r wel l - def i ned t r ace
and nor mal br i g ht ness .

Di f f er ent i al Compar at or

Vol t s/ d i v

	

. 1 V
Var i abl e

	

f ul l y cl oc k wi se ( cal )
+I n put

	

ac
- I nput

	

ac
Ban dwi dt h Li mi t

	

5 MHz

Ti me Base Pl ug- i n

Ti me/ Di v

	

. 2 ms
Var i abl e

	

( cal i n )
Tr i gger i ng

- i - Sl o pe

	

sel ect ed
Mode

	

¡ - ¡ Aut o
Coupl i ng

	

ac hf r ej
Sour ce

	

Ext
Posi t i o n	 Set so t r ace st ar t s at l ef t

si de of gr at i cul e .
Mag ni f i er

	

§1

The SG503 must be t er mi nat ed i nt o an accu r at e 50-
ohml oad f o r al l c h ec k s an d adj ust men t s . Measur e
t h e 50- o hmt er mi nat i on t o det er mi ne per cent of
e r r o r . ‘ 2¿/¿ e r r o r i n t er mi nat i on ( 1 oh m) wi l l cause
ampl i t u de e r r or s of 1¿/¿. Fo r exampl e, ± 51- o hm
t er mi nat i on ca uses an ampl i t u de e r r o r t hat i s 1 ¿/¿
hi gh at 50 k i l oh er t z .

Adj u st ment - - SG 503

ADJUSTMENT PROCEDUR

• Ÿ¤•

71- 12 Spect r um Anal yzer

Fr e q uency
Ce nt er sel ect ed
Coar se 0000
Fi ne mi dr ange

10 dB/ di v sel ect ed
Tr i gger i ng

¡ - ¡ aut o sel ect ed
Fr ee Run sel ect ed
Level mi dr ange
Sl ope - i -

RF d B 50 ( on k nob)
Ref e r ence l evel 20
Var i abl e CAL ( ccw)
Ti me/ Di v SPECTRUM
Var i abl e i n
Base L i ne Cl i pp er ccw
Hor i z Pos mi dr a nge
Vi deo Fi l t er s 30 kHz
V i deo Pr ocessor not sel ect ed
Aut o Ph ase Loc k ed on ( up)
Fr eq Span/ Di v 100 MHz
Hz Resol ut i o n 3 MHz ( 3M)
Var i a bl e Cal
Ver t Pos mi dr ange



Adj ust ment - - - SG 503zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ÃÅ
Å

1 . Ad j ust -±- 22 Vol t Power Suppl y

e . Di sconnect t he d i gi t al vol t met er .

Å c ÅÃÅ¿

+5 . 2 ½
TEST POI NT

F_

±. Connect t he di gi t al vol t met er bet ween t he - - 22 V t est
poi nt on t he Mai n ci r cui t boar d, and chassi s gr ound . See
Fi g . 3- 1 f or vol t age t est p oi nt l ocat i on .

b . Check- f or ± met er r eadi ng of - - 22 vol t s, +50
mi l l i vol t s .

c . Adj ust - - - - - - 22 V adj , R694, f or ± met er r eadi ng of - - - 22
vol t s. See Fi g . 3- 1 f or ad j ust me n t l ocat i on .

d . Ad j ust t he aut ot r ansf or mer out put vol t age f r omt he
l ow l i mi t t o t he h i gh l i mi t as i ndi cat ed i n Tabl e 3- 2 . Met er
r eadi ng shoul d not var y mor e t han ±- 50 mi l l i vol t s . Ret ur n
t he aut ot r ansf or mer t o t he nomi nal l i ne vol t age set t i ng .

- 22 V
TEST POI NT

R694
- - 22 V ADJ

Fi g . 3- 1 . Locat i on of t est poi nt s, L100, and - - ² 2 vol t adj ust ment .

L

	

90 Vac t o 110 Vac
œ

	

99 Vac t o 121 Vac
108 Vac t o 132 Vac

L i ne Fuse
Dat a

	

1 . 6 ‘ sl ow- bl ow

2. Check +5. 2 Vol t Suppl y

Tabl e 3- 2

c01 3

-
¦

=_ _=1

±™

™ =

™™™¦ - 1

POWER MODULE UNI VERSAL TRANSFORMER

Li ne

	

Regul at i ng Ranges
Sel ect or

Bl ock
Posi t i on

	

110- Vol t s Nomi nal

	

220- Vol t s Nomi nal

180 Vac t o 220 Vac -
198 Vac t o 242 Vac .
216 Vact _0264 Vac

_

0. 8 A. sl ow- bl ow_ . -

±. Connect t he d i gi t al vol t met er bet ween t he +5 . 2 Vt est
poi nt on t he Mai n ci r cui t boar d, and c hassi s gr ound . See
F i g . 3- 1 f or vol t age t est poi nt l ocat i on .

b . Check- - f or met er r eadi ng of - +5 . 0 t o +5 . 4 vol t s .



c . Di sconn ect t he d i gi t al vol t met e r .

3. Adj ust . 5 VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ - ¡ and 5 V ¡ - ¡ Amp l i t ude Set

±. Co nn ect ± 1 k i l oher t z, 5 vol t s q ua r e- wave si gnal f rom
t he cal i b r at i on gener at or , t h r oug h ± t ee co nn ect or , t o t he
+ i n put of t he d i f f e r ent i al compar at or , usi n g ± 42- i nc h
ca bl e . Co nnect ± 42- i nc h ca bl e f r om t he t ee co nn ect o r t o
t he t i me- base ext er nal t r i gger i np ut .

b . Co nn ect t he pr eci si o n 50- o hmca bl e ( s uppl i ed wi t h

SG 503) t o t he SG 503 OUTPUT co nn ect o r .

µ . Co nn ect ± 50- o h mt er mi nat i o n t o t he r emai n i ng end
of t he pr eci si on 50- o hmca b l e ; co nn ect t he ot her end of
t he 50- o hmt er mi nat i o n t o t he - i nput of t he d i f f er ent i al
co mpar at or .

d . Set t he t i me- base t r i gger i ng co nt r ol s f or ± st ab l e
di s p l ay ; ± c r t d i s pl ay si mi l a r t o Fi g . 3- 3 i s obt ai ned.

e. Chec k - t hat t he co r n er s of t he i deal i ze d wavef or m
ar e al i g ned as i l l ust r at e d i n Fi g . 3- 3 . Di sr egar d wavef or m
t i l t .

REV. ‘ , APR . 1978

Fi g . 3- 2 . Locat i o n of L 143, 0. 5 V ¡ - P, a nd 5 V ¡ - ¡ Ampl i t ud e Set .

Adj ust ment - SG 503

f . Adj u st - 5 . 0 ¡ - ¡ Ampl i t ude Set , R255, so t he co r n e rs
of t he i deal i ze d wavef or mar e al i g ned as i l l ust r at ed i n Fi g .
3- 3 . See Fi g . 3- 2 f or adj ust ment l ocat i on .

g . Set t he SG 503 OUTPUTAMPL I T UDE co nt r ol t o 0. 5 ;

set t he cal i b r at i o n ge ne rat or f o r ± 0. 5 vol t , 1 k i l oher t z

squa r e- wave si gnal .

h . Set t he di f f e r ent i al comp ar at o r def l ect i on f act o r f o r

10 mV/ di v .

i . Chec k - t hat t he wavef or m i s si mi l ar as i l l ust r at e d i n
Fi g . 3- 3 .

j . Adj ust - 0 . 5 V ¡ - ¡ Ampl i t ude Set , R255, so t he cor ner s
of t he i deal i ze d wavef or m ar e al i g ned as i l l u st r at e d i n F i g .

3- 3 . See Fi g . 3- 2 f o r ad j ust ment l ocat i on .

k . I nt er act i o n- r epeat par t s e t hr oug h j of t h i s st ep un t i l

cor ner s of t he i deal i zed wavef o r m ar e al i g ned at t h e 0. 5

vol t and 5. 0 vol t set t i ngs .

3- 5



Adj ust ment - - - SG 503

4. Chec k Ampl i t ude Mul t i pl i er Accur acy at 0 . 05
MHzzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

±. Set t he SG 503 OUTPUT AMPLI TUDE cont r ol t o 5. 0
and t he AMPLI TUDE MULTI PLI ER swi t c h t o t h e §. 1
posi t i on . Not e t hat t he FREQUENCY MHz d i spl ay r eads
. 050 .

b. Set t he cal i br at i on gener at or f or ± 0. 5 vol t , 1 k i l oher t z
squar e- wave out put si gnal .

µ . Ch ec k - - - t hat t he cor ner s of t he i deal i zed wavef or m
ar e n ot separ at e d by mor e t han 1 . 5 ver t i cal di vi si ons . See
Fi g . 3- 3 f or wavef or mi l l u st r at i on .

Fi g . 3- 3 . Di s pl ay of compl ex wavef or m ( i deal i zed) obt ai ned when
t he ampl i t ude set co nt r ol s are pr oper l y adj ust ed at 0. 05 MHz .

d . Set t he SG 503 AMPLI TUDE MULTI PL I ER swi t c h t o
t h e §. 01 posi t i on . Do not d i st u r b t he SG 503 OUTPUT
AMPL I T UDE co nt r ol set t i ng.

e . Set t he cal i br at i o n gener at or f or ± 50 mi l l i vol t , 1
k i l oher t z sq uar e- wave out put si g nal .

f . Set t he d i f f er ent i al comp ar at or def l ect i on f act o r f or 1
mi l l i vol t / d i vi si on .

g . Chec k - - - - t hat t he cor ner s of t he i deal i zed wavef or m
ar e n ot se par at ed by mor e t han 1 . 5 ver t i cal d i vi si o ns . See
Fi g . 3- 3 f or wavef or m i l l ust r at i on .

h . Di sconn ect al l cabl es and t er mi nat i o n .

5 . Adj ust Out put Buf f er Cur r ent

±. Co nn ect t he SG 503 out pu t t o t h e Spect r um Anal yzer
i nput , usi ng t he pr eci si on 50- o h mcabl e ( su ppl i ed wi t h t he
SG 503) .

3- 6

b . Set t he SG503 FREQUENCY RANGE ( MHz) swi t c h
t o t he 100- 250 r a n ge ; adj ust t h e FREQUENCY VARI ABLE
cont r ol f or ± d i spl ay of 100 mega her t z .

c . Posi t i o n t he 0 Hz mar ker d i s p l ay t o t he ce nt er
gr at i cul e l i ne wi t h t he s pect r umanal yzer posi t i o n co nt r ol .
See Fi g . 3- 5 f or r ef er e n ce .

d . Posi t i o n t he f undament al t o t he t op gr at i c ul e l i ne
wi t h t he s pect r umanal yzer ver t i cal posi t i on cont r ol . See
Fi g . 3- 5 f or r ef er e nce .

e . Sl owl y ad j ust t he SG 503 OUTPUT AMPLI TUDE
co nt r ol over t h e 0. 5 vol t t o 5. 5 vol t r a nge i n bot h di r ect i o ns
and c hec k f or at l east 3. 5 di vi si on ver t i cal separ at i on
bet wee n t he t o p of t he f u ndament al and t he t op of t he
seco n d h ar moni c di spl ay ( 35 deci bel s down) . See Fi g . 3- 5
f or h ar moni c r ef er e nce .

• Ÿ¤•

I t wi l l be necessar y t o c hange the spect r umanal yzer
i nput at t enuat i on ( sensi t i vi t y) t o mai nt ai n a
r easonabl e di spl ay on scr een, wi t h har moni cs above
t h e basel i ne noi se l evel and wi t hi n t he gr at i cul e ar ea .

f . Adj ust - - - Cur r ent Adj , R175, f or at l east 3. 5 di vi si on
ver t i cal se par at i on bet wee n t he t o p of t he f undament al
and t h e t o p of t he second har mo ni c d i spl ay . Repeat par t e
of t h i s st ep . See Fi g . 3- 4 f or adj u st ment l ocat i on, and Fi g .
3- 5 f o r r ef er ence .

g . Repeat p ar t s e and f of t h i s st ep u nt i l f i nal adj ust -
me nt of R175 r esul t s i n acr t di spl ay t hat s hows t he ver t i cal
se par at i on bet wee n t he t op of t he f undament al and
seco nd h ar moni c i s at l east 3. 5 d i vi si on, and t het ops of t he
r emai n i ng h ar mo n i cs ar e se par at ed at l east 4. 0 d i vi si o n .

h . Set t he FREQUENCY RANGE ( MHz) swi t c h t o t he
50- 100 p osi t i o n ; adj ust t h e FREQUENCY VARI A BLE
cont r ol f or ± d i spl ay of 100 mega her t z .

i . Repeat p ar t s d t h r oug h g of t h i s st ep .

6 . Chec k/ Adj ust Har moni c Suppr essi on

±. Set t he SG 503 OUTPUTAMPL I TUDE co nt r ol t o 5. 5
and t he AMPLI TUDE MULTI PL I ER swi t c h t o t h e §1
p osi t i on .

REV. ‘ , APR. 1978



Fi g . 3- 4 . Locat i on of R175 Cur r ent Set adj ust ment .

Fi g . 3- 5 . Di spl ay of 100 MHz si gnal and har moni cs.

b. Set t he SG 503 FREQUENCY RANGE ( MHz) swi t ch
t o t he 100- 250 r ange .

REV. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ , APR . 1978

NO¤•

Adj ust ment - SG 503

Adj ust men t ¿1 any coi l associ at ed wi t h t he osci l l at or
sect i ons i s not r ecommended unl ess i t i s def i ni t el y
pr oven t h at t h e SG 503 does n ot meet t he t ypi cal
f r eque ncy and har moni c suppr essi on r equi r ement s
as l i st ed i n Tabl e 3- 1 . No coi l s h oul d be adj ust ed f o r
mo r e t han mar gi nal devi at i ons i n f r eque ncy r ange or
har moni c suppr essi on . The gener at i on of l ar ge
ha rmoni c ampl i t udes or l a r ge devi at i ons f r omt he
t ypi cal f r eq uency r ange l i st ed i n Tabl e 3- 1 i ndi cat e
possi bl e ci r cui t f aul t s, whi ch must be co r r ect ed
be for e pr oceedi ng f ur t her .

c. Posi t i on t he f undament al t o t he t op g r at i cul e l i ne
wi t h t he spect r um anal yzer ver t i cal posi t i on cont r ol . See
Fi g . 3- 5 f or r ef er ence .

NO¤•

I nt er act i o n of t he har moni c ampl i t ude di spl ay wi l l
occur wi t h adj ust ment of any coi l . For exampl e,
decr easi ng the second har moni c ampl i t ude wi l l
i ncr ease t he ampl i t ude of t he t hi r d har moni c . No
at t empt s houl d be made t o adj ust coi l s t o obt ai n an
i deal har moni c di spl ay ( downwa r d sl op e f r om the
cent er f r equency) ; i nst ead, coi l adj ust ment s s houl d
achi eve s uppr essi on r equi r ement s over t h e ent i r e
over - l app i ng r ange .

d . Sl owl y adj ust t he SG 503 FREQUENCY VARI ABLE
cont r ol over i t s ent i r e r ange and c heck t hat t he ver t i cal
d i st ance ( suppr essi on) b et ween t he t op of t he f undamen-
t al and second har moni c d i spl ay i s at l east 3. 5 di vi si on,
and t he t ops of t he r emai ni ng h ar moni cs ar e separ at ed at
l east 4. 0 d i vi si on . ( Adj ust t he spect r um a nal yzer f r equency
span/ di v cont r ol as necessar y t o mai nt ai n t he har moni c
di spl ay on scr een . )

e . Adj ust - 1- 143, ( physi cal l y movi ng coi l ) , t o meet t he
suppr essi on r equi r ement as gi ven i n par t d of t hi s st ep .
See Fi g . 3- 2 f or adj ust ment l ocat i on .

f . Set t he SG 503 FREQUENCY RANGE ( MHz) swi t ch
t o t he 50- 100 r ange .

3- 7



Adj ust ment - SG 503

g . Repeat par t d of t h i s st ep f or t he r emai ni n g f r eq uency

r anges, usi ng Tabl e 3- 3 as r ef er e nce . ( Suppr essi on l i mi t of

45 deci bel down cor r espond s t o 4 . 5 di vi si ons on t he
di s pl ay . ) See Fi g . 3- 6 f or adj ust ment l ocat i on of coi l s . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• Ÿ¤•

Al l coi l adj ust ment s s houl d be adj u st ed f o r mi ni mum

har moni c ampl i t ud e at the hi g h end of t h e asso-

ci at ed r ange ( wor st case har moni c condi t i ons) .

Chec k t h at t h e out pu t r emai ns l evel ed ( di spl ay wi l l

bl i n k i f unl evel ed condi t i on occu r s) as t h e SG 503

FREQUENCY VARI A BLE cont r ol i s sl owl y r ot at ed

over i t s associ at ed f r eque ncy r ange .

' The mi ni mumand maxi mumd i spl aye d co un t on eac h range wi l l var y sl i g h t l y bet ween I nst r ume nt s .

" Second har moni c mi ni mumi s 35 dB down ; t y pi cal l y 38 d B down .

h . Di sconn ect t he ca bl e f r om t he s pect r umanal yzer .

7. Chec k Fl at ness ( Pea k - t o- Pea k Ampl i t ude
Regul at i on)

±. Set t he SG 503 cont r ol s as f ol l ows : FREQUENCY
RANGE ( MHz) swi t c h t o REF - . 05 posi t i o n , an d t he
AMPLI TUDE MULTI PL I ER swi t c h t o §1 .

b. Co nn ect ± 2. 4 mego h m, 5¿/ ¿ r esi st or ac ross t he d i gi t al
vol t met e r f l oat i ng i np ut t e r mi nal s . Connect t he SG 503 vi a
bn c f emal e- t o- GRadapt er t o t he i nput of t he peak - t o- peak
det ect or . Use t wo b nc t o ba nana- pl ug- j ac k pat c h cor ds t o
co nn ect t he out put of t he p ea k - t o- pea k det ect or t o t he
f l oat i ng i np ut t er mi nal s on t he d i gi t al vol t met er ; mai n t ai n
cor r ect p ol ar i t y, HI t o + and LO t o - . Set t he d i gi t al
vol t met e r t o t he 20 vol t s d o r a nge .

3- 8

Tabl e 3- 3

Fi g . 3- 6 . Locat i on ¿1 osci l l at o r coi l s.

c . Sl owl y adj ust t he SG 503 OUTPUT AMPL I TUDE

VOLTS ¡ - ¡ co n t r ol u nt i l t he d i gi t al vol t met er d i spl ay
i nd i cat es ±. 000 . Out put ampl i t ude f r o m t he SG 503
shoul d be about 1 . 1 t o 1 . 2 vol t s ; t h i s est a bl i s h es ± Ÿ. Ÿ¿/¿
r ef er ence set t i n g at . 050 mega her t z .

d . Sl owl y adj u st t he SG 503 FREQUENCY VARI ABLE

co nt r ol ove r i t s en t i r e r ange at eac h of t he f r eq uency r a nge

p osi t i o ns of t he FREQUENCY RANGE ( MHz) swi t c h .

e . Chec k- t he f l at ness devi at i o n f r om0. 25 megaher t z
t o 50 mega her t z, mu st b e wi t hi n 1 ¿/¿ of t he val ue at . 050
mega her t z . The t ot al per ce nt age d evi at i on cal cuat i on
mu st i ncl ud e t he d i gi t al vol t met e r r eadi ng and t hecal i b r a-
t i on f act o r of t he peak- t o- pea k det ect or . For exampl e, ±
r ea d i ng of +. 008 vol t on t he d i gi t al vol t met er i s equ i val en t

t o +0. 8 ¿/¿ d evi at i on . App l yi n g ± co r r ect f act or of - 0. 3¿/ ¿
r esul t s i n ± t ot al p er ce nt age devi at i o n of +0 . 5 ¿/¿ .

REV ’ , SEPT 1978

SG 503
FREQUENCY
RANGE ( MHz)

SG 503
FREQUENCY VARI ABLE

Typ i cal Di spl ayed
Count ( Fr eque ncy

Range) '

Ty pi cal Har mo ni c Suppr essi on
( 2 nd and al l h i g her

har mo n i cs, r el at i ve t o
f u ndame nt al ) '

SG 503 Co i l
Adj ust me nt

100- 250 97 . 5- 260 >40 d B down L143, ai r co r e
50- 100 41 . 0- 109 >40 dB down L100, sl ug t u ned
25- 50 23 . 7- 52 . 5 >40 dB down L110, sl ug t u ned
10- 25 9. 09- 27 . 3 >45 d B down L112, sl ug t u ned
5- 10 4. 70- 11 . 1 ~_>45 d B down L114, sl ug t un ed

2. 5- 5 2. 30- 5 . 50 >45 dB down L116, sl ug t u ned
1- 2. 5 . 950- 2 . 55 >45 dBdown L118, p ot cor e, f i xed

. 5- 1 . 480- 1 . 05 >45 d B down L120, pot cor e, f i xed
. 25- . 5 . 240- . 520 >45 dBdown L 122, pot cor e, f i xe d

REF~. 05 . 049- . 051 >45 dB down L 124, p ot cor e, f i xe d



f . Chec k - - - t he f l at ness d evi at i o n f r om 50 mega her t z t o

100 mega her t z, must be wi t h i n 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿/¿ of t he val ue at . 050

megaher t z . The same cal cul at i on must be co nsi der e d f or

t h i s devi at i o n r eadi ng as d escr i bed i n par t e of t h i s st ep .

‘ 1 ¿/¿ t ot al per cen t age devi at i on ensur es f l at n ess

per f or mance r equi r ement wh en t he SG 503 i s

oper at i ng at t he §. 1 an d §. 01 AMPL I TUDE
MUL TI PL I ER swi t ch posi t i ons .

g . Chec k - - - t he f l at ness d evi at i on f r om 100 mega her t z

t o 250 mega her t z, must be wi t h i n 3¿/¿ of t he val ue at . 050

mega h er t z . The same cal c u l at i on must be consi der ed f or

t h i s devi at i on r ead i ng as descr i bed i n par t e of t h i s st ep .

REV. ‘ , APR. 1978

• Ÿ¤•

h . To c hec k t he f l at ness d evi at i on at ± h i g her vol t age

out put f r om t he SG 503, i nser t t wo 2§ at t e n uat or s

bet wee n t h e SG 503 cabl e and t he peak- t o- peak det ect or .

Repeat p ar t c of t h i s st ep t o obt ai n anot her Ÿ. Ÿ¿/ ¿ r ef er ence

r eadi ng f or app r oxi mat el y 4. 7 vol t s out put f r om t he

SG 503 .

i .

	

Af t er obt ai n i ng t he newŸ. Ÿ¿/ ¿ r ef er e nce i n di cat i on on

t h e d i gi t al vol t met er , r e peat p ar t s e and f of t h i s st ep t o
c h ec k f l at n ess d evi at i on f or ap pr oxi mat el y 4. 7 vol t s out put
f r om t he SG 503 . Tol er a nce l i mi t s ar e t he same as i n par t s

e an d f of t h i s st ep .

j . Di sconnect al l cabl es f r om t h e SG 503 .

Adj ust ment - - - SG 503

Th i s compl et es t he Ad j ust ment p r oce du r e of t he
SG 503 L evel ed Si ne Wave Ge ner at o r .

3- 9



Pr event i ve Mai nt enance

Cor r ect i ve Mai nt enance

Syst emMai nt enance

Osci l l at or Mai nt enance

Th er e ar e no s peci al pr event i ve mai n t e na n ce
p r ocedur es t hat appl y t o t he SG 503 . Ref er t o t he power
modul e i nst r uct i on manual f or gener al pr event i ve
mai nt enance pr ocedu r es an d i nst r uct i ons .

Ref er t o t he power mo d ul e i nst r uct i o n ma n ual f or
gener al cor r ect i ve mai nt enance pr oced ur es and i n st r uc-
t i on s .

Syst em mai nt e nance pr ocedur es ar e pr ovi ded i n t he
power modul e man ual ; i . e . , pr event i ve mai nt enance,
t r oubl eshoot i ng ai ds, p ar t s r emoval and r epl acement
p r ocedur es, par t s or der i n g i nf or mat i o n , et c .

I n cer t ai n ar eas i n t h i s i nst r ument , i t i s n ot r ecommend-
ed t o usezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± suct i o n t y pe desol der i ng t ool when r epai r i ng or
r e p l aci ng p ar t s . Use ± sol der i ng wi c k when r emovi ng or
r epl aci ng osci l l at or coi l s or t he Out put Buf f er Ampl i f i er
( Q190) .

The osci l l at or sect i o ns ca n be c hec k ed o ut i n depen-
de nt of t he l evel i ng ci r cui t r y ( f eed bac k l oop) by r emovi ng
Q300 and con nect i ng ± 500- ohmp ot ent i omet er bet ween
t he soc ket p i ns f or t he col l ect or and emi t t er .

Wh en r e pl aci ng component s f or t he osci l l at or sect i o ns
be cer t ai n t hat t hey ar e as cl ose t o t he or i gi nal mec hani cal
l ayout as p ossi bl e . L ea d l e ngt h f or t he t r ansi st or s, Q130
an d Q140, s houl d be 0. 2 i nc h . Repl ace t he heat si nk s as
or i gi nal l y i nst al l e d ( f l us h wi t h t he t o p of t he t r ansi st or
case) . Do n ot al l ow any h eat si nk t o t ouc h any ot her par t or
t he c hassi s . Di st r i but ed capaci t y f r om Q140 heat si nk s t o
sur r ou nd i ngs det er mi nes t he upper f r equency l i mi t o n t he
100- 250 megaher t z r ange .

The ai r - cor e coi l f or t he 100- 250 mega her t z r ange
s houl d not nee d a dj ust ment or r epai r . I f i t b ecomes
necessa r y t o per f or m ± r e pai r i n t h i s ar ea, use ext r eme
caut i o n and do not br ea k or damage t he 50 nanof ar ad di sc
ca paci t or t hat gr ou nd s one end of t he coi l t o t he va r i abl e
capaci t or .

Repl aci ng Out put Buf f er Ampl i f i er

'. ! EARN I NG

Sect i o n 4- - - SG 503

Th e cer ami c por t i ons of power t r ansi st o r Q190
cont ai n BERYL L I UMOXI DE as ± maj or i ngr edi ent .
Ber yl l i um Oxi de heat si nks a r e saf e un de r most
condi t i ons . The onl y haza r d i s that ± t oxi c ef f ect may

occur i f f umes or f i ne par t i cl es ar e i nhal ed. Gr i ndi ng,

cr ushi ng, o r heat i ng above 1800° F can pr oduce
f umes or f i ne par t i cl es . Avoi dance of such act i on
an d subsequent i n h al at i on wi l l assur e t he absence
of any hazar d . No hazar d i s pr esent i n no r mal

i nst r ument oper at i on or mai nt enance .

Th e Out put Buf f er Ampl i f i er power t r ansi st or ( 0190)

can be r e pl ace d wi t hout r emovi ng t he At t enuat or - Out put

Buf f er Ampl i f i er ci r cui t boar d by unsol der i n g t he l eads

and r emovi n g ± 5/ 16 nut on t he mount i ng st ud . Cut t he
l eads of t he new t r ansi st or t o t he p r oper l e ngt h , k eepi ng
n ot e of t he posi t i on of t he col l ect o r l ead . Appl y Dow
Cor ni n g 4 si l i co ne compou nd on t he un der sur f ace of t he

t r ansi st or an d about t wo t hr eads of t he mount i ng st ud .

Use ± ver y smal l amou nt and avoi d p l aci ng si l i cone
compound on t he t r ansi st or l eads or on t he cer ami c case .
Or i ent t h e col l ect or l ead t owa r d t he r ear of t he i nst r ument .
Seat t he t r ansi st or t o i t s heat si nk a nd t i g h t e n t h e 5/ 16 nu t
on t he mount i ng st ud. For ef f i ci e n t heat si nk i ng, t he
maxi mumt or q u e f or f i r st t i me r e pl aceme nt s houl d b e 6
and 1/ 2 i n c h- poun ds an d 5 i nc h - pou n ds f or r epeat e d

i nst al l at i on of t he same t r ansi st or . Wh en r esol der i ng t he
t r ansi st o r l eads t o t he ci r cui t boar d , avoi d l ar ge amou nt s
of sol der whi c h may f l ow t hr oug h t h e ci r c u i t b oar d hol es .

Removal and Repl aceme nt of At t e n uat or - Out put
Buf f er Ci r cui t Boar d

Remove met al s h i el d cover f or t h e at t e nuat or s . The
ci r c u i t boar d i s h el d i n pl ace by si x scr ews . Four cor ner
scr ews h ol d t h i s ci r cui t boar d t o t h e mai n boar d and t wo
cou nt er - sun k scr ews h ol d t he Out put B uf f er Ampl i f i er
h eat si nk br ac ket t o t he si de r ai l of t he c hassi s . For r emoval
of t h i s boar d, i t may be n ecessar y t o l oosen t he scr ews
h ol di n g t he mai n ci r cui t boar d t o t he same si de r ai l so t hat
t he h eat - si nk br ac k et ca n be wi t hd r awn .



Mai n t enance and I n t e r f aci ng I n f or mat i o n- - SG 503

Do not l oosen t he t hr ee n ut s that hol d t he heat si nk
br acket t o the ci r cui t boar d. I f i t becomes necessar y
t o r emove t hi s heat si nk f r om t he ci r cui t boar d i t i s
i mpor t ant t o r ei nst al l the t hr ee 35- mi l was her s and
pl ast i c i nsul at i on bet ween t h e heat si nk and t h e
un der si de of t he boar d.

When r e pl aci ng t he At t e n uat or - Out put Buf f er ci r cui t
boar d , ens u r e t hat al l p i n co nn ect i o ns f r om t he mai n
ci r cui t boa r d ar e al i g n ed a n d seat ed pr oper l y . I nst al l t he
si x scr ews, but d o n ot t i ght en . Th e t wo coun t er - sunk
scr ews on t he c hassi s si de r ai l must be t i gh t ened f i r st i n
or der t oensur e ef f i ci ent heat t r ansf er an d mi ni mumst r ess .
Ti g h t e n t h e mai n ci r cui t boar d scr ews, an d t h en t i gh t en
t h e f o u r At t e nuat or - Out put Buf f er Ampl i f i er ci r cui t boar d
scr ews l ast . Repl ace met al s hi el d .

Al i gnmen t of FREQUENCY RANGE ( MHz) Cont r ol

I f i t becomes necessar y t o r emove t h i s kn ob f r om t he
f r ont panel , or i f i t becomes l oose on t he s haf t of t h e h i g h
f r eque ncy cam swi t c h , al i gnment upon r ei nst al l at i on i s
accomp l i s hed by set t i ng t he cam swi t c h on t he 50- 100
mega her t z r ange . Th i s posi t i on ca n be not ed by obser vi ng
whe n t he t hr ee swi t c h cont act s on t he mai n ci r cui t boar d
f i r st open when r ot at i ng t he s h af t cl oc k wi se .
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21

20

19

18

17

16

15

14

Fl oat i ng gr oun d f o r REMOTE
Amp l i t ud e

REMOTE Ampl i t ude i nput

No co nnect i on

No co nn ect i on

No connect i on

No co nn ect i on

No co nnect i o n

No connect i on

No co n nect i o n

' t r oubl es hoot i ng

Fi g . 4- 1 . I nput / Out put assi gnment s at r ea r co nnect o r .

Use t h e Per f or mance Chec k , Ad j ust ment Pr oced u r e,
a nd Ci r cui t Descr i p t i o n as ai ds t o l ocat e t r oubl e i n t he
event of equi pment f ai l ur e . Thet est equi pment l i st ed i n t h e
Per f or mance Chec k an d Adj u st ment Pr oce du r e wi l l pr ove
usef ul i n t r oubl eshoot i n g t he SG 503 .

Funct i ons Avai l abl e at Rear Connect or

‘ sl ot bet ween pi ns 23 and 24 on t h e r ear connect or
i dent i f i es t he SG 503 as ± member of t he si g nal sour ce
f ami l y . I nser t a. bar r i er i n t h e cor r espo ndi ng posi t i on of t he
power mo dul e j ac k t o pr event ot her t han si gnal so u r ce
pl ug- i ns f r om bei ng u sed i n t h at compar t ment . Th i s
p r ot ect s t he pl ug- i n s houl d s peci al i ze d co nn ect i ons b e
mad e t o t hat compar t ment . Co nsul t t he Bui l di ng ASyst em
sect i o n of t he power modul e manual f or f ur t her i nf or ma-
t i on.

Si gnal out put s, or ot her s p eci al i ze d connect i ons, may
be ma d e t o t he r ear i nt er f ace co n nect or s as s hown i n F i g .
4- 1 . The i nst r ume nt i s not su pp l i e d wi t h t h ese co nn ec-
t i ons . I f you wi s h t o wi r e t hem t o t he i nt er f ace con nect or ,
co ns u l t your l ocal Te kt r oni x Fi el d Of f i ce or r e p r esent at i ve
f or f ur t her i nf or mat i o n .

MSD, BCD ( 11C) ( 4)

MSD, BCD, ( 11D) ( 8)

MI D, BCD ( 2A) ( 1)

MD, BCD ( 2 ’ ) ( 2)

MD, BCD ( 2C) ( 4)

MD, BCD ( 2D) ( 8)

L SD, BCD ( 3‘ ) ( 1)

L SD, BCD ( 3 ’ ) ( 2)

L SD, BCD ( 3C) ( 4)

Deci mal

( 1430) 1622- 14

Pi n # Lef t ( ’ si de) Ri g ht ( ‘ si de)
28‘
27‘ 28 Fl oat i ng gr ound f or SI NE OU

T
SI NE OUT

26‘
25‘ 27 Deci mal §§§ ( 10 - ' ) Fl oat i ng gr ound f or SI NE OUT
24‘
23‘ 26 Deci mal § . §§ ( 10 ° ) Ref er ence Gr ou nd f or BCD and
22 ‘ Out pu t
21 ‘
20‘ 25 Fl oat i ng gr ou nd f or p i n #24 ’ L SD, BCD, ( 3D) ( 8)
19 ‘
18 ‘ 24 Si g nal i nput r ef er en ce d t o p i n #25 ’ MSD, BCD, ( 1 ‘ ) ( 1)
17 ‘
16 ‘ 23 Deci mal §§ . § ( 10' ) MSD, BCD, ( 1B) ( 2)
15 ‘
14‘ 22



REPACKAGI NGFOR SHI PMENT

I f t he Te k t r oni x i nst r ument i s t o be s h i pped t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±
Te k t r oni x Ser vi ce Cent er f or ser vi ce or r epai r , at t ac h ± t ag
s howi ng : owner ( wi t h addr ess) an d t he name of an
i ndi vi dual at your f i r m t hat can be cont act ed . I ncl ude
compl et e i nst r ument ser i al n umber and ± descr i pt i on of
t he ser vi ce r equ i r ed .

Save and r e- use t he pac k age i n wh i c h your i nst r ument
was s h i pp ed . I f t he or i gi nal p ac k agi n g i s u nf i t f or use or
not avai l abl e, r epac k age t he i nst r ument as f ol l ows :

Mai nt en an ce and I n t e r f aci n g I n f or mat i on- - SG503

Sur r ound t h e i nst r ument wi t h pol yet h yl en e sh eet i ng t o

p r ot ect t he f i ni s h of t he i nst r ume nt . Obt ai n ± car t on of
cor r ugat ed car d boar d of t he cor r ect car t on st r engt h
a nd h avi ng i nsi de d i mensi ons of no l ess t han si x i nc hes
mor e t han t he i nst r ument d i mensi ons . Cus h i on t he
i nst r ument by t i g ht l y pac k i ng t h r ee i nc hes of du n nage
or ur et hane f oambet ween car t on and i nst r ument , on al l
si des . Seal car t on wi t h s h i ppi n g t a pe or i ndust r i al
st apl er .

The car t on t est st r engt h f or your i nst r ume n t i s 200
pounds .



I nt r oduct i on

Thi s sect i o n of t he ma n ual co nt ai nszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± descr i pt i on of t he
ci r cui t r y used i n t he SG 503 L evel ed Si neWave Gener at or .
I ndi vi dual d escr i pt i ons ar e separ at ed i nt o t he f ol l owi ng
p ar t s : Osci l l at or Ci r cui t s, Out p ut Buf f er Ampl i f i er and
F i l t er , L evel i ng Ci r c u i t r y, Di spl ay F l as h Mul t i vi br at or , 50
Oh m Wi deban d At t enuat or s, and Power Su pp l i es .
Di agr ams 1 and 2 ar e segment e d wi t h gr ay- t i nt bl oc k s
accor di ng t o ci r cui t f u nct i on . Ci r cui t bl oc k t i t l es cor r es-
pond t o t h ose l i st ed i n t he B l oc k Di ag ram. Ref er t o
appr opr i at e d i agr ams i n t he Di agr ams sect i o n of t h i s
manual wh i l e r eadi ng t he ci r cui t d escr i pt i on .

Osci l l at or Ci r cui t s

Bot h osci l l at or sect i ons, Q130 and Q140, ar e common -
base Har t l ey conf i gur at i ons wi t h i n duct i ve f eed bac k
( t apped coi l s f or each f r eq ue ncy r a nge) . Ampl i t ud e co n-
t r ol i s accompl i s hed by var yi ng t he do emi t t er cur r ent s .
Q300 oper at es as ± var i abl e cur r ent so u r ce, wi t h i t s
col l ect or cur r en t co nt r ol l e d by t he out put of oper at i o nal
ampl i f i e r 0280 .

The osci l l at or s oper at e i n ± non- l i near mo de ( Cl ass C)
and t he col l ect or c u r r ent f or Q130 or Q140 i s ± ser i es of
pu l ses at t he oper at i ng f r eque ncy . Th i s ser i es of pul ses
co nt ai n ± l ar ge number of h ar mo ni cs an d ± h i g h Qpar al l el
r eso nan t t a nk ci r cui t i s r e qui r ed t o obt ai n ± good si ne
wave out put . The t a pp ed coi l s al l ow t he h i g hest possi bl e
oper at i ng Qf act or at ± gi ven suppl y vol t age a n d col l ect or -
base b r eak down r at i ng f or t h e t r ansi st or s . Spur i ous
osci l l at i o ns ar e r edu ce d by t he L/ R combi nat i o ns i n t he
col l ect or l ead f or eac h t r ansi st or .

For t hose coi l s t hat h ave t uni ng sl ugs, t he sl ug posi t i on
det er mi n es t he i nduct ance, coupl i n g bet wee n wi ndi ngs
( l ea k age i n duct ance) and t he Qf act or f or t he osci l l at i ng
ci r cui t . Al l of t he above f act or s combi ne t o det er mi ne t he
f r equency r ange, har moni c su pp r essi o n a nd maxi mum
avai l abl e out put ampl i t ude.

Out put Buf f er Ampl i f i e r a nd Fi l t e r

Si gnal s f r om t he osci l l at or sect i ons ar e appl i e d vi a ±
100 oh mst r i p l i ne t o t he base of Q190 . The out put of Q190
f eeds ± l ow- pass f i l t e r wh i c h has ± cut - of f f r eque ncy of
about 300 mega her t z .

Sect i o n 5- - - SG 503

Har mo n i c d i st or t i o n i s gener at ed i n t he osci l l at or
ci r cui t s and al so i n t he Out put Buf f er Ampl i f i er . At l ow
f r eque nci es, t he Out put Buf f er Ampl i f i er i s pr act i cal l y
i deal an d cont r i bu t es negl i gi bl e d i st or t i on . However , at
h i g her f r eque nci es di st or t i o n i ncr eases an d becomes
mor e cr i t i cal l y d epend ent on t he col l ect or cur r ent
oper at i ng poi nt f or 0190 . By c hoosi ng ± f r equency wh er e
t he osci l l at or si g nal i s f ai r l y cl ea n , most of t he obser ved
di st or t i on wi l l be d ue t o t he Out p ut Buf f er Ampl i f i er . The
col l ect or cur r ent can t h en be set f or mi ni mumd i st or t i on
by t he ad j ust me nt of R175 . Di st or t i on i s al so somewhat
d epen de nt on t he d r i ve l evel t o Q190 . The f i nal ad j ust ment
of R175 s houl d r esul t i n mi ni mu md i st or t i o n over t he f ul l
ampl i t u de r a nge f r om 0. 5 vol t t o 5 . 5 vol t s, est abl i s h i ng ±
col l ect or cur r ent oper at i ng poi n t whi c h f al l s i n t he 80 t o
110 mi l l i amp r ange .

Level i ng Ci r cui t r y
0

The l evel i n g ci r cui t r y i s composed of ± r ef er ence
vol t age d i vi d er , ± hybr i d peak - t o- pea k det ect or ,
t emper at ur e compensat i on d i o d es CR216- CR218, and
er r or ampl i f i er U280 wi t h i t s associ at ed component s .

The maj or compo nent s of t he hy b r i d pea k - t o- pea k
det ect or ( U225) ar e di odes CR225A an d CR2256 wi t h t hei r
associ at ed st or age capaci t or s, C225A and C225 B, co upl -
i ng ca paci t or C225Cand out put r esi st or R225A. The peak -
t o- pea k d et ect or p r o d uces ± d o out put acr oss C225Aand
C225B t hat i s appr oxi mat el y equ al t o t he p ea k - t o- peak
vol t age at t he l evel i ng p oi n t ( j u nct i on of C225C and
R225A) .

To ai d i n under st and i ng o per at i o n of t he p ea k - t o- pea k
det ect or , assume per f ect d i o des, 10 vol t s peak - t o- peak at
t he l evel i ng p oi n t and t he r ef er e nce vol t age ( set by R260)
di sconn ect e d . C225A woul d c h ar ge by nor mal r ect i f i er
act i on t o - - 5 vol t s do and C225 B t o +5 vol t s dc . I f t he
r ef er e nce vol t age l evel set by R260 i s - - 10 vol t s an d now
app l i ed t o C225A ( ser i es opposi ng) t he do l evel s on
C225A, C225 Ban d co up l i ng capaci t or C225C wi l l s h i f t by
an a mou nt eq ual t o one hal f t h e peak - t o- peak ampl i t ude at
t he l evel i n g poi nt . Ther e wi l l now be zer o vol t s do acr oss
C225 B, - - 10 vol t s do acr oss C225A, a n d coupl i ng
capaci t or C225C wi l l be c har ged t o - - - 5 vol t s dc . The
si newave at t he j un ct i o n of t h e t wo di odes i s nowce nt er e d
at - - 5 vol t s d c . For an act ual comp l et e ci r cui t wi t h non-
i deal di odes, t he p ot ent i al d i f f er e nce bet wee n C225Aan d
C225 B i s about equal t o t h e peak - t o- peak ampl i t ude at t he
l evel i ng poi nt .



Ci r c u i t Descr i pt i on- - SG 503

Because t he r ef er ence vol t age and t he d o out put of t he
pea k - t o- pea k det ect or ar e co nn ect ed ser i es opp osi ng,

any al gebr ai c di f f er e nce bet wee n t hese t wo vol t ages wi l l

be app l i ed t o t h e i nput of er r or ampl i f i er U280 . Wh en t he
ge ner at or out put i s l evel e d , equal d o p ot ent i al s ( about - - - . 7
vol t dc) exi st at t he - - - - an d - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™- - i nput t er mi nal s of U280 and t he
syst em i s st abi l i zed .

I f t he p ea k- t o- peak out put a mpl i t ude f r oman osci l l at or
sect i on changes f or any r eason, ± cor r espon d i ng c hange
i n d et ect or out put pr od uces an er r o r si gnal at t he - - - i nput
t er mi nal of U280 whi c h i s conver t e d i nt o ± col l ect or
cur r e n t c hange i n Q130 or Q140 i n suc h ± d i r ect i on t o
r est o r e t he or i gi nal peak - t o- pea k ampl i t u de at t h e l evel i ng

p oi n t .

The h i g h- gai n l evel i ng syst em ( cl osed l oop) es-
t a bl i s hes ± st eady st at e i mpedance p oi n t at t he j u nct i o n of

C225C an d R225A wh i c h appr oac hes zer o oh ms . R225A,
t her ef or e, set s t he ge ner at or s out put i mpe da nce and
r ever se t er mi nat es ± 50 o h mcoaxi al cabl e .

CR200, CR202, VR200 and VR202 r educe t r ansi ent s
wh i c h ca n be caused by sudden l oad c hanges, whi l e R278,
R276, CR276 a nd CR274 r educe swi t c hi ng t r ansi ent s
wh en c h angi ng f r eque ncy r a n ges .

Di spl ay F l as h Mul t i vi br at or
0

0296 and Q290, wi t h t hei r associ at ed component s, i s ±
mul t i vi br at or ci r cui t t hat i s hel d i n ± nor mal l y st abl e st at e

as l o ng as t he si ne- wave out p ut amp l i t ude i s l evel e d . I f t he
out put i s n ot l evel ed, p i n 6 of U280 swi n gs posi t i ve wi t h
r es pect t o gr ou n d and t ur ns on CR280 . Th e mul t i vi br at or
t hen o per at es as an ast a bl e ci r c u i t wi t h ± per i od of about 2
h er t z . The wavef or mat t he col l ect or of 0290 i s appl i ed t o
pi ns 6 and 7 of U490 ( St at e Ge ner at or ) . T h i s si gnal causes
bi nar y zer os t o b e su pp l i ed t o t he Di spl ay Dr i ver s, wh i c h
t ur ns of f t he d i s pl ay . The r es u l t i s ± vi si bl e f l as h i ng of t he
f r o nt p anel LED di s pl ay .

50 Oh mWi deband At t enuat or s

I n t he §1 p osi t i o n of t he AMPLI TUDE MULTI PL I ER
swi t c h , t he out put si gnal b ypasses t h e h ybr i d c h i p
at t enuat or s .

The h ybr i d c hi p at t e n uat or s ( U245 an d U240) ar e

l abel ed on t he ci r cui t boar d as ' X1 & § . 01" and " FI RST
- . 10, § . 01 " .

I n t he § . 1 posi t i on of t he AMPL I T UDE MULTI PL I ER
swi t c h , U245 d i vi des t h e gener at or s out put by 10 .

I n t he § . 01 posi t i on of t he AMPL I TUDE MULTI PL I ER
swi t c h , U240 di vi des t he gener at or s out put by 10 and t h en

U245 di vi des agai n by 10 f or ± t ot al di vi si on of 100 .

I n t he § . 1 an d § . 01 posi t i ons of t he AMPL I TUDE

MULTI PL I ER swi t c h , t he 50 o hm at t enuat or s pr ovi de

add i t i o nal i sol at i o n bet wee n t he osci l l at or s and ± l ar ge
mi smat c hed l oad.

Aut o- Rangi ng Count er
ŸŸ

( For I nst r ument s SN B060000- above . ) Th e i nput ci r cui t

t o t he Aut o- Rangi ng Count er i s t hr oug h emi t t er - f ol l ower
Q320, wh i c h pr ovi des ± l ow i mpedance dr i ve t o 0350 .
Tr ansi st or s Q350- 0360 and Q330- Q340 i s ± dual -
d i f f er e n t i al amp l i f i er t hat p r ovi des hi g h gai n i n t wo st ages .

R351- R361 an d R332- R334 ar e t he co nst ant - c u r r ent

sour ces f or t he r es pect i ve amp l i f i er , whi l e C340 and C350
ser ve t o st abi l i ze t he oper at i n g p oi nt s of t he ampl i f i er s .
The out put si g nal ampl i t udes on p i ns 6 and 7 ar e const ant -
ampl i t ude sq u ar ewaves, r egar dl essof t he i n p ut ampl i t ude
t o Q320 .

‘ 1- vol t peak - t o- pea k s q uar e- wave si gnal f r omQ340 i s
appl i e d t o ± d i vi de by 8 p r escal i ng ci r cui t consi st i ng of
U390, U400A, an d U400B ( eac h I C d i vi des b y 2) and t o t he
base of Q410 . T h e p osi t i ve- goi ng edge of t he si gnal at pi n
7 of U390 a nd t he negat i ve- goi ng edge of t h e si gnal at t he

base of Q410 ar e si gn i f i cant t o t h e count i ng oper at i on .
Si gnal pr escal i ng d oes not occur f or t he 50 k i l oh er t z
r ef er e nce f r eque ncy or f or ot her f r equenci es up t o an d
i ncl ud i ng . 999 mega her t z .

( For I nst r ument s SNB059999- bel ow. ) The i nput ci r cui t
t o t he Aut o- Rangi ng Count er i s t h r oug h emi t t er - f ol l ower

Q320, wh i c h pr ovi des a l owi mpe dance si ngl e- ended d r i ve

t o U350 . U350 i s ± dual - di f f er e nt i al ampl i f i er t hat pr ovi des
h i g h gai n i n t wo st ages . R335 and R342 ar e t he co nst ant -
cur r ent sour ces f or i nt er nal emi t t er co nn ect i ons a n d t he
out p ut vol t age on pi ns 6 and 7 st ar t t o l i mi t at l ow i np ut
ampl i t udes . The emi t t er c u r r ent s ar e set f or about 8
mi l l i amps, p r ovi d i ng symmet r i cal out put si gnal
ampl i t u des of abo ut 800 mi l l i vol t s acr oss R358 and R362 .
L362 i s used t o b oost t he h i g h- f r equen cy si gnal
ampl i t udes t o t he pr escal i ng ci r cui t r y .

Si gnal s f r om U350 ar e appl i e d t o ± d i vi de by 8
p r escal i ng ci r cui t consi st i ng of U390, U400A, and U400B
( eac h I C di vi des b y 2) and t o t he base of 0410 . The
posi t i ve- goi ng edge of t he si gnal at p i n 7 of U390 an d t he
negat i ve- goi ng edge of t he si gnal at t he b ase of Q410 ar e
si gni f i cant t o t he count i ng oper at i on . Si gnal pr escal i ng
d oes n ot occu r f or t he 50 k i l oh er t z r ef er ence f r eq ue ncy or
f o r ot her f r equ enci es up t o and i ncl ud i ng . 999 mega her t z .



‘ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAsel f - bi asi n g ar r a ngement i s pr ovi de d f or U390 t o

e ns u r e t hat t he i n put bi as l evel on pi n 7 i s al ways cent er ed
i n t he h yst er esi s wi nd ow. The aver age of t he comp l emen-
t ar y out p ut s on pi ns 2 an d 3 i s o bt ai ned f r om t he j unct i on
of R396 an d R398 an d f e d bac k t o pi n 7 t hr oug h L365 and
R365 t o aut omat i cal l y compensat e f or any i nt er nal
t emper at ur e d r i f t .

Four count er s, U430, U435, U436 an d U437 ar e used f or
t he count i ng pr ocess, bu t onl y t h r ee d eci mal di gi t s ar e
di spl ayed on t h e f r ont panel af t er t he bc d dat a h as been
d ecoded by t he b c d - t o- Seven Segment Decoder Dr i ver s .
U430 f r equency d i vi des t h e i nput by 10 an d i t s out put i s
used t o r ound of f t he co unt h el d i n t he r emai ni ng count er s,
al l owi ng ± mor e accur at e t h r ee- di gi t di spl ay .

The 1 MHz r ef er ence cl oc k ci r cui t , U460A and U460 B,

wi t h i nver t er U460D, dr i ves U465, whi c h p r o d uces t wo
f unct i ons . Fr equency di vi si on by 16 and f r eq ue ncy di vi -

si on by 2 pr od uces ± cl oc k si g nal wi t h ± per i od of 16
mi cr osecon ds on pi n 11 an d ± cl oc k si g nal wi t h ± per i od of

2 mi cr oseconds on pi n 12 .

U455B, U455C, U455D, an d U460C ar e posi t i ve NAND
gat es . The l ogi c l evel s at pi n 5 of U455B an d p i n 10 of
U460C d et er mi ne whet her ± cl oc k si gnal wi t h ± p er i o d of
16 mi cr oseco n ds or 2 mi cr osecon ds appear s at t he out put

of U455D. These l ogi c l evel s ar e d et er mi ned by t he out put

l evel of posi t i ve NAND gat e U455C an d i n ver t e r U455A.

Wh en t he FREQUENCY RANGE ( MHz) cont r ol i s i n t he

REF ~. 05 p osi t i o n , p i n 1 of U445A and pi n 13 of U445Bar e

hel d LO 0) by t he cl osur e of S100- 2 . Thi s cl ear s U445A

an d U445B, set t i n g b ot h Qt er mi nal s ( pi n 6 of U445A an d

pi n 8 of U445 B) t o ± HI

	

1) l evel . ‘ HI l evel i sest abl i s hed

on pi ns 9 and 10 of U455C, set t i ng i t s out put t o ± LOl evel .
‘ LOon p i n 5 of U455B l oc k s out t he cl oc k si gnal wi t h ± 16
mi c r osecond per i od , whi l e t he —™ l evel on p i n 10 of U460C
al l ows t he 2 mi cr osecon d cl oc k t o be gat e d t hr oug h t o t he

out put of U455D.

The HI l evel on p i n 10 of U460C i s al so t r ansmi t t e d
t hr oug h VR475, r ever se bi asi ng CR410 and d i sabl i ng t he
d i vi de by 8 si gnal pr escal i ng ci r cui t r y . The 50 k i l oher t z
si gnal i s t hen pr ocessed by Q410 an d Q420 wi t h t he

posi t i ve- goi ng edge of t he si gnal at pi n 1 of U425A
si gni f i cant t o co un t i ng oper at i o n onl y d ur i ng t het i met hat

pi n 2 of U425A i s HI ( gat i ng si gnal ) .

For 50 k i l oher t z count i ng, t he 10 - ' deci mal sour ce poi nt
( ano de of VR475) i s al ways HI and t he 2 mi cr osecond
cl oc k si gnal i s f r eque ncy d i vi ded by 1000 by Gat e Ti me
Cl oc k Di vi der s U480, U481, and U482 . Posi t i ve NAND
gat es U475A, U475B an d U475D ar e l oc k ed out due t o t he
LO l evel s set at t he out put of i nver t i ng i nput AND gat es
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U450B, U450Cand U450D. Wi t h pi n s 10, 9 an d 13 of U485B
set t o ± HI l evel by t he Qt er mi nal s of U445A and U445 B, ±
2000 mi cr osecon d cl oc k si gnal i s gat ed t hr ough U485B
an d U485A t o p i n 1 of U490 .

( Ref er t o F i g . 5- 1 f or wavef or m t i me r el at i ons hi ps
i nvol ved wi t h t he St at e Gene r at or ci r cui t s . ) I f t he l evel i ng
ci r cui t r y i s oper at i ng p r oper l y, ± HI l evel i s set on pi ns 6
and 7 of U490, al l owi ng i t t o co unt . U490 f r eq ue n cy d i vi des
by 5 f romp i n 1 t o 11 an d f r equency di vi d es by 2 f r omp i n 14
t o p i n 12 . Thi s f r eque n cy d i vi si on p r oduces ± si gnal wi t h ±
per i od of 10 mi l l i seconds at p i n 11 a nd ± squar e wave wi t h
± per i od of 20 mi l l i seco nds at p i n 12 . The squar e wave
si gnal ( 50¿/¿ d ut y cycl e) on p i n 12 i s t he r ef er ence
wavef or m f or t he co u nt i ng per i o d , d i spl ay t i me and
count er r eset t i me .

The squar e- wave si g n al on pi n 12 of U490 i s appl i e d
t h r oug h i nver t er U432A t o p i n 2 of posi t i ve NAND gat e
U425A wi t h t he p osi t i ve h al f of t he squar e wave act i ng as ±
gat i ng si g nal t hat al l ows t he co unt er s t o co u nt f or 50 ¿/¿ of
t he t ot al p e r i o d ( 10 mi l l i secon ds f or 50 k i l oher t z cou nt i ng) .

I f t he si ne wave out put amp l i t u d e f r om t he SG 503 i s not
l evel ed, p i ns 6 and 7 of U490 goes negat i ve at ap-
pr oxi mat el y ± 2 h e r t z r at e . The r esul t i s ± bl i nk i n g f r ont -
panel di spl ay because U490 i s cl ear ed t o zer o . Zer os
su ppl i e d t o pi n 10 of t h e Di spl ay Dr i ver s ( U510, U520, and
U530) causes t hem t o bl an k t he d i spl ay f or about 0. 25
secon d.

¤ h e Aut o Rangi ng ci r cui t s oper at e when S100- 2 i s ope n
t o chan ge t he out put l evel s of U455C, U45013, U450C, and
U450D at t he p r o per t i me t o set t he d eci mal p oi nt i n i t s
p r o per l ocat i o n an d t o sel ect t he pr oper gat e t i me i nt er val s
f or t he cou nt i ng, d i spl ay, an d r eset pr ocess .

Onl y one deci mal poi n t s h i f t ( f r om . 999 mega her t z t o
1 . 00 mega her t z) wi l l be d i scussed as t he oper at i o n i s
si mi l ar f or ot her d eci mal p oi n t s h i f t s . Over f l ow Det ect or
U440A d et ect s when i t i s necessar y t o s h i f t t h e deci mal
p oi n t as f r equency i s i ncr ease d , whi l e U440B det ect s
when i t i s n ecessar y t o s hi f t t he deci mal poi n t as f r eque ncy
i s d ecr eased .

U445A and U445B oper at e as ± 4- bi t s h i f t r egi st er
( memor y) . Excl usi ve- - ORgat es U438A and U438B act as
cont r ol d evi ces t o d et er mi ne whet her t he r egi st er s h i f t s
r i g h t or l ef t t o p r oduce t he p r oper out put dat a, t her eby
s pee d i ng up t he Aut o Rangi ng pr ocess .

Fr e q ue n ci es f r om . 250 mega h er t z up t o an d i ncl udi n g
. 999 mega her t z do n ot ca use t he ou t put dat a f r omU445A
and U445B t o c hange st at e . Conseq ue nt l y, t he out put
l evel of U455C r emai ns L Of or t hese f r eque nci es and t he
gat i ng si gnal at pi n 12 of U490 i s t he same as f or 50
k i l oher t z co un t i ng .

5- 3
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Wh en U436 an d U437 co nt ai n bi nar y dat a eq ui val ent t o
deci mal 99, t he n ext i nput count t o U435 causes pi n 11 of
U436 t o go n egat i ve and t r i gger s U440B t o f or ce p i n 9 of

U440 B t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± HI ( == 1) . When U435, U436 and U437 co nt ai n
bi n ar y d at a equi val e nt t o deci mal 999, t he n ext i np ut cou nt
t o U435 ca uses pi n 11 of U437 t o go negat i ve and t r i gger s
U440A t o f or ce p i n 13 of U440A t o ± LO ( - =- 0) . At t he
t r ansi t i on poi nt f r om . 999 mega her t z t o 1 . 00 mega her t z
U440 B and U440A h ave been t r i gger ed and set .

‘ HI on p i n 9 of U440B al ong wi t h ± HI on pi n 6 of U445A
and ± LOon pi n 9 of U445 B r esul t s ( t hr oug h t he act i on of
U438A and U438B) i n ± HI ( =_= 1) bei ng t r ansf er r e d t o t he D
i n put t er mi nal ( p i n 2) of U445A and ± LO ( == 0) t o t he D
i nput t er mi nal ( pi n 12) of U445B. P i n 5 of U425 B ( Aut o
Range Cl oc k Ena bl e) has al so been set t o ± HI t h r oug h t he
act i o n of U425D .

On t he next Aut o Ran ge Cl oc k si gnal f r omU450A, pi n 6
of U425B goes LO an d t h i s n egat i ve t r ansi t i on t r i gger s
b ot h U445A and U445B, t r ansf er r i ng t he dat a f r om t he D
t er mi nal s t o t he Qt er mi n al s . Af t er dat a t r a nsf er , pi n 6 of
U445A wi l l be LO( =- - =0) and p i n 5 wi l l be ± HI ( ¤ 1) ; p i n 9 of
U445B wi l l be ± LO( =- = 0) and pi n 8 wi l l be a HI ( = 1) . These
l ogi c l evel s ar e deco ded b y U455C, U450 B, U450C a nd
U450D t o s hi f t t he d eci mal poi n t one pl ace t o t h e r i gh t ,
sel ect t he pr oper gat i ng si gnal f r om t he Gat e Ti me Cl oc k
Di vi der s, and enabl es t he si gnal pr escal i ng ci r cui t r y .

For t he l ogi c l evel s gi ven, t he 2 mi cr oseco nd cl oc k
si gnal i s l oc k ed out f r om U460C and t he 16 mi cr osecond
cl oc k si gnal i s gat ed t h r oug h t o t he out p ut of U455D . Af t er
f r eq ue ncy di vi si on by 100, ± 1600 mi cr osecond si g nal i s
gat ed t h r oug h U475D and U485A t o ap pear at p i n 1 of
U490. U475D i s enabl ed because t he out put of U450B i s HI
and al l ot her decod i ng gat e out put l evel s ar e LO. Al t h ough
new gat e t i me i nt er val s ar e sel ect ed f or Aut o Rangi ng, t he
wavef or m t i me r el at i o ns h i ps r emai n t he same as i l -
l ust r at e d i n Fi g . 5- 1 .

Due t o t he change f r om± HI t o ± LOon p i n 6 of U445A,

t he out put l evel of U438B goes HI du r i ng t he count

i nt er val . The out put of U440A i s nowat ± —™ l evel b ecause i t

was r eset by t he cl ear p ul se and not t r i gger ed dur i ng count

t i me . Th i s r esul t s i n ± LOl evel at pi n 5 of U425B, wh i c h

l oc k s out t he Aut o Rangi ng cl oc k si gnal , p r eve nt i ng

U445A an d U445B f r om bei n g t r i gger e d . U445A an d

U445B wi l l not c hange t hei r out put d at a u nl ess i t agai n
becomes necessar y t o c ha nge t he d eci mal poi nt l ocat i on .

For t h e next d eci mal poi nt s h i f t ( f or exampl e, f r om9. 99
megaher t z t o 10 . 0 mega h er t z) , t he same se que n ce of
event s occur wi t h Excl usi ve- ORgat es U438A and U438 B

se nsi n g t he p r evi ous out put dat a of t he 4- bi t r egi st er . T he

pr oper b i nar y co de i s t hen set at t he out put s of U445A an d

U445B( when t r i gger ed by t he Aut o Rangi n g cl oc k si g nal )

t o s hi f t t he deci mal poi nt on e mor e pl ace t o t h e r i g h t .
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U475A i s ena bl ed by t he out pu t l evel of U450C goi ng HI
a nd ± 160 mi cr osecond cl oc k si gnal i s gat ed t h r oug h t o p i n
1 of U490 .

Power Suppl i es Ÿ

The - - 22 V supp l y i s r ef er ence d t o gr ound wi t h ±
r ef er e nce vol t age p oi nt est abl i s hed on p i n 5 of vol t age
r egul at o r U695 b y t he vol t age d i vi der act i o n of R697 an d
R698 . The vol t age d i vi der composed of R693, R694 and
R695 est a bl i s hes ± vol t age sensi ng p oi n t at p i n 4 of U695.
U695 r eg ul at es i t s o u t p ut b y compar i ng t he vol t age l evel
on pi n 4 wi t h an i nt er nal r ef er e nce . R694 ( - - 22 V ADJ ) set s
t he q ui escent l evel at t he base of Q685 whi c h , i n t ur n , set s
t he qui escent cur r ent l evel t hr oug h t he ¡ • ¡ ser i es- pass
t r ansi st or l ocat ed i n t he power modul e mai nf r ame . I f t he
- - - 22 vol t out p ut l evel st ar t s t o go posi t i ve, t h i s change i s

se nsed at p i n 4 of U695 an d p i n 9 of U695 goes negat i ve .
Thi s vol t age c hange i s t r ansmi t t ed t h r oug h emi t t er -
f ol l ower 0685 t o t he base of t he ¡ • ¡ ser i es- pass t r an-
si st or , causi ng i t t o i ncr ease conduct i on t hr oug h t he l oad
and r et u r n t he out p ut l evel t o - - - 22 vol t s . Q690 oper at es as a
l oad cur r ent l i mi t er wi t h R680 act i ng as t he cur r ent
se nsi ng el ement .

The - i - 5 V su ppl y i s r ef er enced t o t he - - - 22 V su pp l y wi t h
t he r ef er ence vol t age p oi n t est abl i s hed at p i n 3 of U610 by
vol t age di vi der R610- R612 . Thi s r ef er ence l evel i s about
- - 5 vol t s . I n ± q ui esce nt st at e, t he vol t age on pi n 2 of U610
i s al so about - 5 vol t s . I f t he - ™- 5 vol t out put l evel goes mor e
p osi t i ve, t he vol t age c hange ap pear s at p i n 2 of U610
whi c h ampl i f i es a nd i nver t s t he si gnal t o appl y ± n egat i ve
c hange at t he base of 0610 . VR610 oper at es onl y as a dc
l evel s hi f t er . ‘ posi t i ve vol t age change at t he base of 0600
ca uses t he base of t he • ¡ • ser i es- pass t r a n si st or l ocat ed
i n t he p ower modul e mai nf r ame t o decr ease conduct i on

t h r oug h t h e l oad, r et u r n i ng t he out p ut l evel t o +5 vol t s .
Q620 i s f or cur r en t over - l oa d p r ot ect i on . I f t he l oad cur r ent
exceeds about 1 . 8 amps, R624 act s as ± cur r ent sensi ng
el eme nt t o t ur n on Q620 . I f Q620 t ur ns on, i t s col l ect or
goes p osi t i ve, t ur n i ng on CR612 . ‘ p osi t i ve vol t age
c hange at pi n 2 of U610 t ur ns of f t he • ¡ • ser i es- pass
t r ansi st or . Th e non- pol ar i zed connect i ons f o r C620 and
C619 i nt egr at e T2 L spi k es whi c h may occ u r on t he - f - 5 vol t
l evel , p r eve nt i ng t hem f r om t u r ni ng on Q620 and s hut t i ng
down t he p ower su ppl y dur i ng c u r r en t sur ges .

CR640 p r eve nt s t he +5 V su pp l y f r om goi n g mor e
n egat i ve t han about - - - 0 . 7 vol t i f F620 o pens . Q640 p r ot ect s
t he l oad f r om over - vol t age co n d i t i ons t hat coul d occur i f
t he • ¡ • ser i es- pass t r ansi st or s hor t ed . I f t he out put l evel
exceeds about 6. 2 vol t s, VR640 co nduct s, d evel opi ng ±
SCRgat i ng si gnal acr oss R640 . Th i s gat i ng si gnal t ur ns on
Q640, cl ampi ng t he out put l evel t o about +0 . 2 vol t .



( No opt i ons ar e avai l abl e at t hi s t i me . )
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Re p l acea b l e El ect r i cal Par t s- - - SG 503

CROSS I NDEX- - - - MFR . CODE NUMBER TO MANUFACTURER

Mf r . Code Manuf act ur e A dd r ess Ci t y, St at e, Zi p
NO ENTRY FOR : . . . .

00853 SANGAMO ELECTRI C CO. , S . CAROLI NA DI V . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ Ÿ BOX 128 PI CKENS, SC 2967101121 ALLEN- BRADLEY COMPANY 1201 2ND STREET SOUTH MI LWAUKEE, WI 5320401295 TEXAS I NSTRUMENTS, I NC. , SEMI CONDUCTOR
GROUP ¡ Ÿ BOX 5012, 13500 • CENTRAL

02735 RCA CORPORATI ON, SOLI D STATE DI VI SI ON

EXPRESSWAY

ROUTE 202
DALLAS, TX 75222

04713 MOTOROLA, I NC. , SEMI CONDUCTOR PROD. DI V . 5005 • MCDOWELL RD, ¡ O BOX 20923
SOMERVI LLE, NY 08876

PHOENI X, AZ 8503607263 FAI RCHI LD SEMI CONDUCTOR, ‘ DI V. OF

07910
FAI RCHI LD CAMERA AND I NSTRUMENT CORP. 464 • LL ™S STREET MOUNTAI N VI EW, CA 94042

08806
TELEDYNE SEMI CONDUCTOR 12515 CHADRON AVE . HAWT—ORNE , CA 90250GENERAL ELECTRI C CO. , MI NI ATURE
LAMP PRODUCTS DEPARTMENT • • L‘ PARK

16546 U. S . CAPACI TOR CORP/ CENTRALAB
CLEVELAND, OH 44112

24931
ELECTRONI CS DI V.
SPECI ALTY CONNECTOR CO. , I NC.

4561 COLORADO LOS ANGELES, CA 90039

27014 NATI ONAL SEMI CONDUCTOR CORP.
3560 MADI SON AVE . I NDI ANAPOLI S, I N 46227

28480 HEWLETT- PACKARD CO. , CORPORATE HQ.
2900 SEMI CONDUCTOR DR.
1501

SANTA CLARA, CA 95051

31718 FAI RCHI LD MI CROWAVE AND OPTOELECTRONI CS,
PAGE MI LL RD. PALO ALTO, CA 94304

‘ DI V . OF FAI RCHI L D CAMERA AND I NSTRUMENT

32159
CORP.

WEST- CAP ARI ZONA
4001 MI RANDA AVE . PALO ALTO, CA 94304

32997 BOURNS, I NC. , TRI MPOT PRODUCTS DI V.
2201 • . ELV™RA ROAD
1200 COLUMBI A AVE.

TUCSON, AZ 85706

50347 OPCOA, DI VI SI ON OF I DS 330
RI VERSI DE, CA 92507

56289 SPRAGUE ELECTRI C CO .
TALMADGE ROAD EDI SON, NJ 08817

71400 BUSSMAN MFG. , DI VI SI ON OF MCGRAW-
NORTH ADAMS, MA 01247

72136
EDI SON CO .
ELECTRO MOTI VE CORPORATI ON, SUB OF

2536 W. UNI VERSI TY ST . ST . LOUI S, œŸ 63107

72982
I NTERNATI ONAL ELECTRONI CS CORPORATI ON SOUTH PARK AND JOHN STREETS WI LL I MANTI C, CT 06226

73138

ERI E TECHNOLOGI CAL PRODUCTS, I NC. 644 W. 12TH ST . ERI E, PA 16512

75042
BECKMAN I NSTRUMENTS, I NC. , HELI POT DI V. 2500 HARBOR BLVD . FULLERTO• , CA 92634TRWELECTRONI C COMPONENTS, I RC FI XED

76493
RESI STORS, PHI LADELPHI A DI VI S I ON 401 • . BROAD ST . PHI LADELPHI A, PA 19108BELL I NDUSTRI ES, I NC. ,

784 . 88

MI LLER, J . W. , DI V. 19070 R• ¥• S AVE. , ¡ Ÿ BOX 5825 COMP'¤Ÿ• , CA 90224

80009

STACKPOL• CARBON CO.
TEKTRONI X, I NC.

ST . MARYS, PA 15857

80031 ELECTRA- MI DLAND CORP. , MEPCO DI V.
¡ Ÿ BOX 500
22 COLUMBI A ROAD

BEAVERTON, OR 97077

90201 MALLORY CAPACI TOR CO. , DI V. OF
MORRI STOWN, NJ 07960

¡ . R. MALLORY AND CO. , I NC. 3029 • WASHI NGTON STREET

91637 DALE ELECTRONI CS, I NC.
¡ 0 BOX 372 I NDI ANAPOLI S, I N 46206
¡ . Ÿ. BOX 609 COLUMBUS, NE 68601
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Rep l aceabl e El ect r i cal Par t s- SG 503

Mf r
Co d e

	

Mf r Par t Numb e r . , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ 1 670- 2978- 00 8010100 8029999 CKT BOARD ASSY: MAI N 80009 670- 2978- 00
‘ 1 670- 2978- 01 8030000 ’ 039999 CKT BOARD ASSY: MAI N 80009 670- 2978- 01
‘ 1 670- 2978- 02 ’ 040000 ’ 051799 CKT BOARD ASSY : MAI N 80009 670- 2978- 02
‘ 1 670- 2978- 03 ’ 051800 8059999 CKT BOARD ASSY : MAI N 80009 670- 2978- 03
‘ 1 670- 2978- 04 ’ 060000 CKT BOARD ASSY: MAI N 80009 670- 2978- 04

‘ 2 1 CKT BOARD ASSY: COI L
‘ 3 670- 3073- 00 ’ 010100 ’ 029999 CKT BOARD ASSY : ATTENUATOR 80009 670- 3073- 00
‘ 3 670- 3073- 01 ’ 030000 ’ 039999 CKT BOARD ASSY : ATTENUATOR 80009 670- 3073- 01
‘ 3 670- 3073- 02 ’ 040000 ’ 063388 CKT BOARD ASSY : AT' 7 ENUATOR 80009 670- 3073- 02
‘ 3 670- 3073- 03 ’ 063389 CKT BOARD ASSY: ATTENUATOR 80009 670- 3073- 03

‘ 4 670- 2954- 00 CKT BOARD ASSY : DI SPLAY 80009 670- 2954- 00
‘ 5 670- 5045- 00 §’ 060000 CKT BOARD ASSY : DUAL H. F . DI FFERENTI AL 80009 670- 5045- 00

c1ooA~

C100 B
JJJ

281- 0210- 00 8010100 ’ 051799 CAP. , VAR, AI R DI : 5- 60PF/ 6 - 80PF/ 10- 410 PF, 200 V 80009 281- 0210- 00
C100C

C100A1

C100B
)
j 281- 0210- 01 ’ 051800 CAP. , VAR, AI R DI : 5- 60PF/ 6 - SOPF/ 10- 410 PF , 200 V 80009 281- 0210- 01

C100C

C102 283- 0639- 00 CAP. , FXD, MI CA D : 56PF , 1 %, 100 V 00853 D151E560F0
C104 283- 0353- 00 ’ 010100 ’ 029999 § CAP. , FXD, CER DI : O . l UF , 10$, SOV 16546 W050 FH104KPS5
C106 283- 0177- 00 CAP. , FXD, CER DI : l UF , +80- 20%, 25V 72982 8131• 039 • 105–
C112 283- 0597- 00 CAP. , FXD, MI CA D: 470 PF , 10%, 300V 00853 D153E471K0

C118 283- 0615- 00 CAP. , FXD, MI CA D: 33PF, 5 %, 500V 00853 D155E330J0
C124 283- 0695- 00 CAP. , £XD, œI CA D: 4440PF, 1 %, 300 V 72136 DM19 F4441 F0300
C130 283- 0353- 00 CAP. , FXD, CER DI : O . l UF , 10$, 50V 16546 W0S0FH104KPSS
C134 283- 0177- 00 CAP. , FXD , CER DI : l UF , +80- 20%, 25V 72982 8131 • 039 • 105–
C140 283- 0353- 00 CAP. , FXD, CER DI : O. l UF, l 0%, 50V 16546 W0S0FH104KPSS

C145 283- 0064- 00 ’ 010100 ’ 029999§ CAP. , FXD, CER DI : O . 5 UFD, +80%- 20 %, SOV, W/ 0 LEADS 72982 5855111USU503Z
C146 290- 0536- 00 ’ 010100 ’ 029999 § CAP. , FXD, ELCTLT" : l 0UF , 208, 25V 90201 TDC106 M025FL
C150 283- 0299- 00 CAP. , FXD, CER DI : 51 PF , 58, SOOV 72982 8121 NS01A510J
C154 283- 0299- 00 CAP. , FXD, CER DI : 51PF, 5 %, 500V 72982 8121 NS01A510J
C170 283- 0198- 00 CAP. , FXD, CER DI : 0 . 22UF, 208, SOV 72982 8131 • 075 • 224œ

C172 290- 0534- 00 CAP. , FXD, ELCTLT : l UF , 20 ² , 35V 56289 196D105X0035HA1
C180 290- 0534- 00 CAP. , FXD, ELCTLT : l UF , 20 ² ¹ , 35V 56289 196D105X0035HA1
C184 283- 0198- 00 CAP. , FXD, CER DI : 0 . 22UF , 20%, 50V 72982 8131 • 075 • 224œ
C190 283- 0198- 00 CAP . , FXD, CER DI : 0 . 22UF , 20%, 50V 72982 8131• 075 • 224œ
C192 281- 0615- 00 §’ 051230 CAP . , FXD, CER DI : 3 . 9PF , +/ - O. SPF, 200 V 72982 374- OOI COJ0399 D

C194 283- 0204- 00 §’ 063389 CAP. , FXD, CER DI : O. O l UF , 20%, 50V 72982 8121 • Ÿ75 –5ÅŸ103œ
C200 283- 0198- 00 CAP. , FXD, CER DI : 0 . 22UF, 20 %, SOV 72982 &131 • 075 E224m
C204 281- 0730- 00 CAP. , FXD, CER DI : 10 . 8PF , 1$, SOOV 72982 3010550001089F
C208 28 1- 0730- 00 CAP. , FXD, CER DI : 10 . 8 PF, 18, SOOV 72982 3010550001089F
C212 281- 0604- 00 CAP. , FXD, CRR D2 : 2 . 2 PF , +/ - 0 . 25PF , SOOV 72982 301- 000COJ0229C

C214 283- 0156- 00 §’ 040000 CAP. , FXD, CER DI : 1000PF , +100 - 0 %, 200V 72982 8111‘ 208• 102–
C215 283- 0156- 00 §’ 040000 CAP. , FXD, CER DI : 1000PF , +100 - 0$, 200V 72982 8111‘ 208• 102–
C216 281- 0661- 00 CAP. , FXD, CER DI : 0 . 8PF , +/ - O. 1PF, 500V 72982 301- 000COK0808 B
C218 283- 0156- 00 ’ 010100 ’ 039999§ CAP. , FXD, CER DI : 1000PF , +100 - 08, 200V 72982 8111 ‘ 208• 102–
C230 283- 0111- 00 CAP. , FXD, CER DI : O. l UF, 2o² , 50V 72982 8121 - N088ZSU104M

C232 283- 0204- 00 CAP. , FXD, CER DI : O . Ol UF, 208, 50V 72982 8121 N075ZSU0103M
C260 283- 0111- 00 CAP. , FXD, CER DI : O . l UF , 20%, SOV 72982 8121- • 088–5Å104œ
C274 283- 0111- 00 CAP. , FXD, CER DI : O . l UF , 20%, 50V 72982 8121 - N088ZSU104M
C278 283- 0111- 00 CAP. , FXD, CER DI : O . l UF , 20%, 50V 72982 8121 - N088ZSU104M
C280 283- 0198- 00 CAP. , FXD, CER DI : 0 . 22ÅF , 20$, SOV 72982 8131 • 075 • 224œ
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C282 283- 0156- 00 ` CAP. , FXD̀ , CER DI : 1000PF , +100 - 0%, 200VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA· _72982 _8111 ‘ 208• 102 –

C290 290- 0535- 00 0AP. , FXD, ELCTLT : 33UF , 20%, l OV 56289 196D336XO010 KA1

C296 290- 0535- 00 0AP. , FXD, ELCTLT : 33UF , 20%, l OV 56289 196D336XOO1OKA1

C322 283- 0111- 00 0AP. , F' XD, CER DI : O . l UF , 20%, 50V 72982 8121- NO88 Z5U104M

C323 283- 0299- 00 §’ 060000 CAP. , FXD, CER DI : S1PF , 5%, 500V 72982 8121 N501A510 J

C324 283- 0111- 00 CAP . , FXD, CER DI : O . l UF, 20%, 50V 72982 8121- N088Z5U104M

C328 283- 0111- 00 ’ 010100 ’ 059999 § CAP. , FXD, CER DI : O . l UF, 20%, 50V 72982 8121- N088Z5U104M

C335 283- 0204- 00 8010100 ’ 059999 § CAP. , FXD, CER DI : O . O1UF , 20%, 5OV 72982 8121N075Z5U0103 M

C336 283- 0204- 00 §’ 060000 CAP. , FXD, CER DI : O . Ol UF , 20+t r , 50V 72982 8121N075Z5U0103 M

C340 283- 0249- 00 §’ 060000 CAP . , £XD, CER DI : 0 . 068 UF , 10%, 50V 72982 8131• Ÿ75 C 683š

C342 283- 0204- 00 ’ 010100 ’ 059999§ CAP. , FXD, CER DI : O . O1UF, 20%, 50V 72982 8121N075 Z5U0103 M

C345 283- 0204- 00 ’ 010100 ’ 059999 § CAP. , FXD, CER DI : O . O1UF, 20%, 5OV 72982 8121 N075 Z5U0103 M

C350 283- 0249- 00 §’ 060000 CAP. , FXD, CER D2 : 0 . 068UF , 10%, 50V 72982 8131 • 075 C 683š

C358 283- 0175- 00 CAP. , FXD, CER DI : l OPF , 5%, 200V 72982 8101 - 200C000 100 J

C360 283- 0197- 00 ’ 010100 ’ 059999§ CAP. , FXD, CER D2 : 470 PF , 5%, 100V 72982 8121 • Ÿ64 ‘ 471J

C365 283- 0204- 00 CAP. , FXD, CER DI : O. O1UF, 20%, 50V 72982 8121 N075Z5U0103M

C390 283- 0353- 00 CAP. , FXD, CER DI : O . l UF , 10%, SOV 16546 WO5OFH104KPSS

C422 281- 0629- 00 CAP. , FXD, CER DI : 33PF, 5%, 600V 72982 308 - 000COG0330J

C435 290- 0536- 00 0AP. , FXD, ELCTLT' : l 0UF , 20%, 25V 90201 TUC106M025FL

C436 290- 0536- 00 0AP. , FXD, ELCTLT: l 0UF , 20%, 25V 90201 TDC1o6M025FL

C445 283- 0156- 00 CAP. , FXD, CER DI : 1000PF , +100 - 0%, 200V 72982 8111 ‘ 208• 102 –

C448 290- 0534- 00 0AP. , FXD, ELCTLT : l UF , 20%, 35V 56289 196D105X0035HA1

C462 281- 0511- 00 CAP. , FXD, CER DI : 22PF , +/ - 2 . 2 PF , 500V 72982 301- 000COG0220K

C465 281- 0504- 00 CAP. , FXD, CER DI : l OPF , +/ - l PF, 500V 72982 301- O55000O10oF

C480 290- 0531- 00 CAP. , FXD, EL CTLT : l 00UF , 20%, l OV 90201 TDC107 MOl OWLC

C481 290- 0536- 00 0AP. , FXD, ELCTLT : l 0UF, 20%, 25 V 90201 TDC106 M025FL

C490 283- 0111- 00 CAP . , FXD, CER DI : O . l UF , 20² , 50V 72982 8121 - N08825U104M

C495 281- 0536- 00 CAP. , FXD, CER DI : 1000PF , 10 %, 500V 72982 301055 §5¡ 102š

C540 290- 0534- 00 0AP. , FXD, ELCTLT : l UF, 20%, 35V 56289 196D105 §Ÿ035—‘ 1

C542 283- 0156- 00 CAP. , FXD, CER DI : 1000PF , +100 - 0%, 200V 72982 8111‘ 208• 102 –

C600 283- 01. 11- 00 CAP. , FXD, CER DI : O . l UF , 20%, SOV 72982 8121 - N088Z5U104M

C610 281- 0523- 00 ’ 010100 ’ 051229 CAP. , FXD, CER DI : 100 PF , +/ - 20PF , 500V 72982 301- 000 U2MO1O1M

C610 281- 0204- 00 ’ 051230 CAP. , VAR, PLSTC: 2- 22PF , 100V 80031 CO10EA- 20•

C618 290- 0536- 00 0AP. , FXD, ELCTLT: I OUF, 20%, 25V 90201 TDC106M025FL

C619 290- 0536- 00 0AP. , FXD, ELCTLT: 10UF , 20%, 25V 90201 TDC106M025FL

C620 290- 0536- 00 0AP. , FXD, ELCTLT: l 0UF, 20%, 25 V 90201 TDC106 M025FL

C630 290- 0531- 00 0AP. , FXD, ELC. TLT : l 00 UF, 20%, l OV 90201 TDC107 MOl OWLC

C635 283- 0154- 00 §’ 030000 CAP. , FXD, CER DI : 22PF , 5%, SOV 72982 8111B061COG220J

C640 290- 0531- 00 0AP. , FXD, ELCTLT: l 00UF, 20%, l OV 90201 TDC107 MOl OWLC

C642 290- 0531, - 00 0AP. , FXD, ELCTLT : l 00UF , 20%, l OV 90201 TDC107 MOl OWLC

C650 283- 0177- 00 CAP. , FXD, CER DI : l UF, +80- 20%, 25V 72982 8131• Ÿ39 • 105–

C655 283- 0177- 00 CAP. , FXD, CER DI : l UF, +80- 20%, 25V 72982 8131• 039 • 105–

C660 283- 0204- 00 CAP. , FXD, CER DI : O . Ol UF, 20 %, 50V 72982 8121N07525U0103 M

C662 283- 0111- 00 CAP . , FXD, CER DI : O . l UF , 20%, SOV 72982 8121- N088Z5U104M

C665 290- 0559- 00 0AP. , FXD, ELCTLT : 22UF , 20%, 35V 90201 TDC226 M035WLG

C675 290- 0559- 00 0AP. , FXD, ELCTL' P : 22UF , 20%, 35V 90201 TDC226M035WLG

C677 283- 0204- 00 CAP . , FXD, CER DI : O . Ol UF , 20%, 50V 72982 8121N075Z5U0103M

C680 290- 0559- 00 0AP . , FXD, ELCTLT : 22UF, 20%, 35V 90201 TDC226M035WLG

C694 281- 0523- 00 CAP . , FXD, CER DI : l 00 PF , +/ - 20PF , 500V 72982 301- 000 U2M0101M

C697 290- 0517- 00 0AP . , FXD, ELCTLT : 6 . SUF , 20%, 35V 56289 196D685X0035KA1

CR130 152- 0141- 02 SEMI COND DEVI ¯: E : SI LI CON, 30V, 150MA 07910 1• 4152

CR200 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 28480 5082- 2672

CR202 152- 0322- 00 SEMI COND DEVI CE : SI LI CON, 15V, HOT CARRI ER 28480 5082- 2672
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CR216 152- 0^322- 0 JzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÉSEMI COND D£VI CE : SI LI CON, r v15 V, HOT CARRI ER~¤n 28480 5082- 2672

CR218 152- 0322- 00 SEMI COND DEVI CE: SI LI CON, 15V, HOT CARRI ER 28480 5082- 2672

CR274 152- 0141- 02 SEMI COND DEVI C£. : SI LI CON, 30V, 150MA 07910 1• 4152

CR276 152- 0246- 00 SEœ™COND DEVI CE: SI LI CON, 400 PI V, 200MA 07910 CD12676

CR278 152- 0141- 02 SEMI CO• D DEVI CE : SI LI CON, 30V, 150MA 07910 1• 4152

CR280 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 07910 1• 4152

CR410 152- 0322- 00 SEMI COND DEVI CE : SI LI CON, 15V, HOT CARRI ER 28480 5082- 2672

CR600 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150 MA 07910 1•4152

CR612 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150MA 07910 1• 4152

CR640 152- 0066- 00 SEMI COND DEVI CE : SI LI CON, 400V, 750MA 80009 152- 0066- 00

CR680 152- 0066- 00 SEMI COND DEVI CE: SI LI CON, 400V, 750MA 80009 152- 0066- 00

CR694 152- 0141- 02 SEMI COND DEVI CE: SI LI CON, 30V, 150 MA 07910 1• 4152

D5500 150- 1004- 00 ’ 010100 ’ 052649 LAMP, I ,ED: RED, 2 . SV, 15MA 08806 SSL- 12

DS500 150- 1040- 00 ’ 052650 LAMP, I FD: RED , 5MA, 2 . OV 50347 LLL- 7 ‘

DS510 150- 1011- 00 ’ 010100 ’ 052549 I AMP, LED: RED, 7- SEQUENCE 31718 FND70

DS510 150- 1. 011- 01 ’ 052550 LAMP, LED, RDOUT : RED SI NGLE DI GI T 07263 END 357

DS520 150- 1011- 00 ’ 010100 ’ 052549 LAMP, LED: RED, 7- SEQUENCE 31718 FND70

DS520 150- 1.. 011- 01 8052550 LAMP, LED, RDOUT: RED SI NGLE DI GI T 07263 END 357

DS530 150- 1011- 00 ’ 010100 ’ 052549 I AMP, LED: RED, 7- SEQUENCE 31718 • • D70

DS530 150- 1011- 01 8052550 LAMP, I ED, RDOUT: RED SI NGLE DI GI T 07263 END 357

F620 159- 0021- 00 FUSE, CARTRI DGE: 3 AG, 2A, 25OV, FAST- BLOW 71400 AGC 2

J240 131- 1003- 00 CONNECTOR BODY, : CKT CD œ¤ , 3 PRONG 80009 131- 1003- 00

J245 131- 1315- 00 CONNECTOR, RCPT , : BNC, FEMALE 24931 28JR235- 1

L 100 17. 0- 0939- 00 TRANSFORMER, RF : 50- 100 œ—– 80009 120- 0939- 00

L 110 120- 0938- 00 TRANSFORMER, RF : 25- 50 œ—– 80009 120- 0938- 00

L 112 120- 0937- 00 TRANSFORMER, RF : 10- 25 œ—– 80009 120- 0937- 00

L 114 120- 0936- 00 TRANSFORMER, RF : 5- 10MHZ 80009 120- 0936- 00

L 116 120- 0935- 00 TRANSFORMER, RF : 2 . 2- 5 œ—– 80009 120- 0935- 00

L 118 120- 0934- 00 TRANSFORMER, RF : 1- 2 . 5œ—– 80009 120- 0934- 00

L 120 120- 0933- 00 TRANSFORMER, RF : 0 . 5- 1œ—– 80009 120- 0933- 00

L 122 120- 0932- 00 TRANSFORMER, RF : 250- 500š—– 80009 120- 0932- 00

L 124 120- 0931- 00 TRANSFORMER, R£ : 50 KHZ 80009 120- 0931- 00

L143 108- 0794- 00 COI L , RF : 3 TURN, #18 AWG 80009 108- 0794- 00

L145 108- 0472- 00 ’ 010100 ’ 039999§ COI L, RF : 160UH 80009 108- 0472- 00

L184 108- 0606- 00 0OI L , RF : 50 NH 80009 108- 0606- 00

L190 276- 0569- 00 CORE, TOROI D: 80009 276- 0569- 00

L 191 276- 0569- 00 CORE, TOROI D : 80009 276- 0569- 00

L 195 108- 0317- 00 COI L , RF : 15UH 32159 71501œ

L197 108- 0795- 00 0OI L, RF : 2 . 5MH 80009 108- 0795- 00

™200 108- 0578- 00 COI L, RF : 45NH 80009 108- 0578- 00

L204 108- 0578- 00 COI L , RF : 45NH 80009 108- 0578- 00

L208 108- 0552- 00 COI L , RF : 80NH 80009 108- 0552- 00

L212 108- 0552- 00 COI L , RF : 80NH 80009 108- 0552- 00

L 245 276- 0647- 00 0ORE, TOROI D : 0 . 285 OD § 0 . 150 I D § 0 . 280 78488 57- 0126

L 265 276- 0576- 00 CORE, TOROI D: 0 . 375 OD § 0 . 125 I D § 0 . 125 78488 57- 0047

™270 276- 0576- 00 CORE, TOROI D : 0 . 375 OD § 0 . 125 I D § 0 . 125 78488 57- 0047

™. , 280 276- 0576- 00 CORE, TOROI D: 0 . 375 OD § 0 . 125 I D § 0 . 125 78488 57- 0047

L 290 276- 0576- 00 CORE, TOROI D: 0 . 375 OD § 0 . 125 I D § 0 . 125 78488 57- 0047

L 320 108- 0733- 00 COI L , RF : 113NH 80009 108- 0733- 00

L362 108- 0606- 00 ’ 010100 ’ 059999 COI L, RF : 50 NH 80009 108- 0606- 00

L362 108- 0733- 00 ’ 060000 COI L , RF : 113NH 80009 108- 0733- 00



Rep l aceabl e El ect r i cal Pa r t s- - - SG 503

Ck t No .
Te k t r on i x

Par t No .
Ser i al / Mo d el

E f f

No .
Dscont Name & Descr i pt i o n

Mf r

Co d e Mf r Par t N umber

L 365 108- 0509- 00 0OI L , RF : 2 . 5UH 80009 108- 0509- 00
L 630 108- 0795- 00 COI L , RF : 2 . 5MH 80009 108- 0795- 00
L 660 108- 0472- 00 0OI L, RF : 160 UH 80009 108- 0472- 00
L 670 108- 0205- 00 COI L , RF : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™œ— 76493 8209
L655 120- 0342- 00 XFMR, TOROI D : 10 TURNS SI NGLE 80009 120- 0342- 00

LR110 108- 0408- 00 0OI L , RF : l 00NH 80009 108- 0408- 00
LR112 108- 0271- 00 COI L , RF : 0 . 025UH 80009 108- 0271- 00
LR114 108- 0333- 00 COI L , RF : 0 . 9UH 80009 108- 0333- 00
LR130 108- 0595- 00 " COI L , RF : 64NH 80009 108- 0595- 00
LR135 108- 0797- 00 COI L , RF : 2 . 5 NH 80009 108- 0797- 00

LR140 108- 0796- 00 COI L , RF : 20NH 80009 108- 0796- 00
LR142 108- 0271- 00 COI L , RF : 0 . 025 UH 80009 108- 0271- 00
LR150 108- 0271- 00 COI L , RF : 0 . 025UH 80009 108- 0271- 00
LR190 108- 0797- 00 0OI L, RF : 2 . SNH 80009 108- 0797- 00

Q130 151- 0451- 00 ’ 010100 ’ 039999 TRANSI STOR: SI LI CON , NPN 80009 151- 0451- 00
Q130 151- 0211- 01 ’ 040000 TRANSI STOR: SI LI CON , NPN 02735 60794
Q140 151- 0451- 00 TRANSI STOR: SI LI CON , NPN 80009 151- 0451- 00
Q160 151- 0188- 00 TRANSI STOR: SI LI CON , PNP 01295 2• 3906
Q180 151- 0188- 00 TRANSI STOR: SI LI CON, PNP 01295 2• 3906

Q190 151- 0474- 00 ’ 010100 ’ 051229 TRANS I STOR : S I L I CON, NPN 04713 MRF511
Q190 151- 0614- 00 ’ 051230 TRANSI STOR : SI LI CON, NPN 80009 151- 0614- 00
Q290 151- 0302- 00 TRANSI STOR : SI LI CON, NPN 04713 2• 2222 ‘
Q296 151- 0302- 00 TRANSI STOR : S I L I CON, NPN 04713 2• 2222 ‘
Q300 151- 0302- 00 TRANSI STOR : SI L I CON, NPN 04713 2• 2222 ‘

Q320 151- 0367- 00 ’ 010100 ’ 059999 TRANSI STOR : S I LI CON, NPN, SEL FROM 3571¤¡ 80009 151- 0367- 00
Q320 151- 0402- 00 ’ 060000 TRANSI STOR: S I LI CON, NPN, SEL FROM 3571¤¡ 80009 151- 0402- 00
Q330 151- 0402- 00 §’ 060000 TRANSI STOR: S I LI CON, NPN , SEL FROM 3571¤¥ 80009 151- 0402- 00
Q340 151- 0402- 00 §’ 060000 TRANSI STOR: SI LI CON , NPN , SEL FROM 357111¥ 80009 151- 0402- 00
Q350 151- 0402- 00 §’ 060000 TRANSI STOR: SI LI CON, NPN , SEL FROM 3571' “ ¡ 80009 151- 0402- 00

Q360 151- 0402- 00 §’ 060000 TRANSI STOR: SI LI CON , NPN , SEL FROM 3571 ¤¡ 80009 151- 0402- 00
Q410 151- 0367- 00 TRANSI STOR: SI L I CON , NPN, SEL FROM 3571 ¤¥ 80009 151- 0367- 00
Q420 151- 0221- 00 TRANSI STOR : SI LI CON , PNP 80009 151- 0221- 00
Q600 151- 0301- 00 TRANSI STOR: SI LI CON, PNP 04713 2• 2907 ‘
Q610 151- 0302- 00 TRANS I STOR : SI LI CON, NPN 04713 2• 2222 ‘

Q620 151- 0301- 00 TRANSI STOR : S I LI CON, PNP 04713 2• 2907 ‘
Q640 151- 0515- 01 TRANSI STOR : 50 V, 8 A 04713 2• 4441
Q685 151- 0301- 00 TRANSI S' “ OR : S I LI CON, PNP 04713 2• 2907 ‘
9690 151- 0301- 00 TRANSI STOR: S I LI CON, PNP 04713 2• 2907 ‘

R116 315- 0471- 00 §’ 040000 RES. , FXD, CMPSN: 470 OHM, 5 %, 0 . 25W 01121 CB4715
R118 315- 0471- 00 §’ 031350 RES. , FXD, CMPSN: 470 OHM, 5 %, 0 . 25W 01121 CB4715
R134 317- 0131- 00 RES. , FXD, CMPSN: 130 OHM, 58, 0 . 125 W 01121 ’ ’ 1315
R138 317- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 5 %, 0 . 125W 01121 ’ ’ 5105
R140 301- 0750- 00 RES. , FXD , CMPSN : 75 OHM, 5%, 0. 50W 01121 • ’ 7505

R145 317- 0510- 00 RES. , FXD , CMPSN : 51 Ÿ—œ, 5$, 0. 125 W 01121 ’ ’ 5105
R1. 46 317- 0510- 00 RES. , FXD , CMPSN : 51 Ÿ—œ, 5$, 0 . 125 W 01121 ’ ’ 5105
R150 317- 0510- 00 RES. , FXD , CMPSN : 51 OHM, 5 %, 0 . 125W 01121 ’ ’ 5105
R160 315- 0181- 00 RES. , FXD , CMPSN : 180 Ÿ—œ, 5 %, 0 . 25É 01121 CB1815
R162 321- 0207- 00 RES. , FXD , FI LM: 1 . 4 š OHM, 1 %, 0 . 125 W 91637 MFF1816G14000F

R164 321- 0319- 00 RES . , FXD, FI LM: 20. 5 K OHM, 1+h , 0 . 125 W 91637 MFF1816G20501F
R»66 315- 0392- 00 RES . , FXD, CMPSN: 3 . 9 K OHM, 58, 0 . 25W 01121 CB3925
R174 315- 0182- 00 RES. , FXD, CMPSN: 1 . SK OHM, 5 %, 0 . 25W 01121 CB1825
R175 311- 1563- 00 RES . , VAR, NONWI R : I K OHM, 20 %, O. SOW 73138 91 ‘ R1 K
R176 315- 0123- 00 RES. , FXD, CMPSN: 12K OHM, 5 %, 0 . 25W 01121 CB1235
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R177zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¼- - ¤- ¤=S• L£CTED- - - - + §² 063389
‘ 180 315- 0272- 00 R• S. , FXD , CMPSN : 2 . 7 K OHM, 5%, 0 . 25W 01121 CB2725
R184 317- 0151- 00 RES. , FXD, CMPSN : 150 OHM, 5 %, 0 . 125W 01121 ’ ’ 1515
R190 301- 0560- 00 RES. , FXD , CMPSN : 56 OHM, 5 %, 0 . 50 W 01121 £:’ 5605
R192 301- 0560- 00 RES. , FXD , CMPSN : 56 Ÿ—œ, 5%, 0. 50W 01121 • ’ 5605

‘ 195 315- 0471- 00 RES. , FXD , CMPSN : 470 OHM, 5%, 0 . 25W 01121 CB4715
R197 315- 0471- 00 ’ 010100 ’ 039999 RES . , FXD, CMPSN : 470 OHM, 5 %, 0 . 25W 01121 CB4715
R197 315- 0102- 00 ’ 030000 RES . , FXD, CMPSN: 1 K OHM, 5 %, 0 . 25W 01121 CB1025
R204 317- 0181- 00 RES . , FXD, CMPSN: 180 OHM, 5 +h , 0 . 125W 01121 ’ ’ 1815
R212 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5 %, 0 . 25W 01121. CB1035

R2 . 16 315- 0911- 00 RES . , FXD, CMPSN: 910 OHM, 5 %, 0 . 25W 01121 CB9115
‘ 250 315- 0275- 00 RES . , FXD, CMPSN: 2 . 7M OHM, 5 %, 0 . 25W 01121 CB2755
‘ 255 311- 1223- 00 RES . , VAR, NONWI R: 250 OHM , 10+k , 0 . 50W 32997 3386F - ¤04 - 251
R257 321- 0224- 00 RES . , FXD, FI LM: 2 . 1 K Ÿ—œ, 1$, 0. 125W 91637 MFF1816G21000F
R260 311- 1531- 00 RES . , VAR, WW: 2 K OHM, 5%, 1 . 5W 01121 535- 9504

‘ 262 321- 0114- 00 RES . , FXD, FI LM: 150 OHM, 1 %, 0 . 125W 91637 MFF1816G150ROF
R265 311- 1221- 00 RES. , VAR , NONWI R: 50 OHM, 20+k , 0 . 50W 32997 3386F - ¤04 - 500
R270 315- 0204- 00 RES . , FXD , CMPSN: 200 K OHM, 5 %, 0 . 25W 011. 21 CB2045
‘ 272 315- 0103- 00 RES . , FXD, 04 PSN: 10K OHM, 5 %, 0 . 25W 01121 CB1035
R274 31 . 5- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5 %, 0 . 25W 01121 CB1035

£276 315- 0103- 00 RES . , FXD, CMPSN: l OK OHM, 5 %, 0 . 25W 01121 CB1035
R277 315- 0102- 00 RES . , FXD, C. MPSN: I K Ÿ—œ, 5 %, 0 . 25É 01121 CB1025
R278 315- 0513- 00 RES. , FXD, CMPSN: S1K OHM, 5 %, 0 . 25W 01121 CB5135
R280 315- 0103- 00 RES . , FXD, CMPSN: l OK Ÿ—œ, 5$, 0. 25W 01 . 121 CB1035
R284 315- 0123- 00 RES . , FXD, CMPSN: 12K OHM, 5 %, 0 . 25W 01121 CB1235

‘ 290 315- 0102- 00 RES. , FXD, CMPSN : 1K OHM, 5%, 0 . 25W 01121 C’ 1025
R292 315- 0562- 00 RES. , FXD , CMPSN : 5 . 6 K OHM, 5 %, 0 . 25W 01121 CB5625
R294 315- 0512- 00 RES. , FXD , CMPSN : S . 1K OHM, 5 %, 0 . 25W 01121 CB5125
R296 315- 0102- 00 RES. , FXD, CMPSN : 1K Ÿ—œ, 5$, 0 . 25W 01121 CB1025
R300 315- 0103- 00 RES . , FXD , CMPSN : l OK OHM, 5 %, 0 . 25W 011. 21 CB1035

R302 315- 0471- 00 RES . , FXD, CMPSN: 470 OHM, 5%, 0 . 25W 01121 CB4715
R315 315- 0391- 00 RES. , FXD, CMPSN: 390 OHM, 5%, 0 . 25W 01121 CB3915
‘ 320 315- 0181- 00 RES. , FXD, CMPSN: 180 OHM, 5%, 0 . 25W 01121 CB1815
R322 315- 0510- 00 RES. , FXD, CMPSN: 51 OHM, 58, 0 . 25W 01121 CB5105
R323 315- 0750- 00 §’ 060000 RES. , FXD, CMPSN : 75 OHM, 5 %, 0 . 25W 01121 CB7505

‘ 324 315- 0272- 00 RES. , FXD , CMPS• : 2 . 7 x Ÿ—œ, 5$, 0 . 25W 01121 CB2725
R326 315- 0471- 00 RES. , FXD , CMPSN : 470 OHM, 5 %, 0 . 25W 01121 CB4715
R328 315- 0471- 00 RES. , FXD , CMPSN : 470 OHM, 5 %, 0 . 25W 01121 CB4715
R332 317- 0821- 00 §’ 060000 RES. , FXD , CMPSN : 820 OHM, 5 +k , 0 . 125W 01121 ’ ’ 8215
‘ 334 317- 0821- 00 §’ 060000 RES. , FXD , CMPSN : 820 OHM, 5 %, 0 . 125W 01121 ’ ’ 8215

R335 315- 0182- 00 RES. , FXD , CMPSN : I . BK OHM, 5 %, 0 . 25W 01121 CB1825
R338 315- 0471- 00 8010100 ’ 059999§ RES. , FXD, CMPSN: 470 OHM , 5+s, 0 . 25W 01121 CB4715
R340 315- 0332- 00 ’ 010100 ’ 059999§ RES . , FXD , CMPSN: 3 . 3 K OHM, 5 %, 0 . 25W 01121 CB3325
R342 315- 0162- 00 RES . , FXD, CMPSN: 1 . 6 K OHM, 5%, 0 . 25W 01121 CB1625
R345 315- 0102- 00 ’ 010100 ’ 059999§ RES. , FXD, CMPSN: 1 K Ÿ—œ, 5$, 0. 25W 01121 CB1025

R350 315- 0181- 00 RES. , FXD, CMPSN : 180 OHM, 5 %, 0 . 25W 01121 CB1815
R351 317- 0821- 00 §’ 060000 RES. , FXD, CMPSN : 820 Ÿ—œ, 5$, 0 . 125W 0112. 1 ² ’ 8215
‘ 352 315- 0221- 00 ’ 010100 ’ 059999 RES. , FXD , CMPSN : 220 OHM, 5 %, 0 . 25W 01121 CB2215
‘ 352 321- 0132- 00 ’ 060000 RES . , FXD, FI LM: 232 Ÿ—œ, 1 %, 0 . 125W 91637 MFF1816G232ROF
‘ 355 315- 0181- 00 RES. , FXD , CMPSN : 180 OHM, 5 %, 0 . 25W 0112. 1 CB1815

R358 315- 0101- 00 RES. , FXD , CMPSN: 100 Ÿ—œ, 5%, 0 . 25W 01121 CB1015
‘ 360 315- 0510- 00 ’ 010100 ’ 059999 § ‘ ES. , FXD , CMPSN : 51 OHM, 5%, 0 . 25W 01121 CB5105
R361 317- 0821- 00 §’ 060000 RES. , FXD , CMPSN: 820 OHM, 58, 0 . 125 W 01121 ’ ’ 8215
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‘ 362 315- 0101- 00 RES . , FXD, CMPSN : 100 OHM, 5%, 0 . 25W 01121. CB1015

R365 31 . 5- 0181- 00 RES . , FXD, CMPSN: 180 OHM, 5%, 0 . 25W 01121 C’ 18 »5

R376 315- 0471- 00 RES . , FXD, CMPSN : 470 OHM, 5 %, 0 . 25W 01121 CB4715

R395 315- 0391- 00 RES . , FXD, CMPSN: 390 OHM, 5%, 0 . 25W 01121 CB3915

R396 321- 0126- 00 RES . , FXD, FI LM: 200 OHM, 1 %, 0 . 125W 91637 MFF1816G200 ROF

R397 315- 0391- 00 RES . , FXD, CMPSN: 390 OHM, 5 %, 0 . 25W 01121 CB3915

R398 321- 0126- 00 RES . , FXD , FI LM: 200 OHM, 1 %, 0 . 125 W 91637 MFF1816G200 ROF
R400 315- 0271- 00 RES . , FXD, CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

R402 315- 0271- 00 RES . , FXD , CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

R404 315- 0271- 00 RES . , FXD, CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R410 315- 0103- 00 RES . , FXD, CMPSN : l OK OHM, 5 %, 0 . 25W 01121. CB1035

R411 315- 0103- 00 RES . , FXD , CMPSN : l OK OHM, 5 %, 0 . 25W 01121 CB1035

R412 315- 0271- 00 RES . , FXD, CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R416 315- 0101- 00 RES. , FXD, CMPSN : 100 0HM, 5 %, 0 . 25W 011. 21 CB1015

R420 315- 0150- 00 RES . , FXD , CMPSN : 15 OHM, 5 %, 0 . 25W 01121 CB1505

R422 315- 0131- 00 RES . , FXD , CMPSN : 130 OHM, 5 %, 0 . 25W 01121 CB1315

R448 315- 0391- 00 RES . , FXD , CMPSN : 390 OHM, 5 %, 0 . 25W 01121 CB3915

R460 315- 0222- 00 RES . , FXD , CMPSN : 2 . 2 K OHM, 5 %, 0 . 25W 01121 CB2225

R465 315- 0222- 00 RES . , FXD , CMPSN : 2 . 2 K Ÿ—œ, 58, 0 . 25É 01121 CB2225

R468 315- 0301- 00 RES . , FXD , CMPSN : 300 OHM, 5 %, 0 . 25W 01121 CB3015

R470 315- 0511- 00 RES . , FXD , CMPSN : 510 OHM, 5 %, 0 . 25W 011, 21 035115

R475 315- 0111- 00 RES. , FXD , CMPSN : 110 OHM, 5 %, 0 . 25W 01121, CB1115

R477 315- 0561- 00 RES. , FXD , CMPSN : 560 OHM, 5 %, 0 . 25W 011. 21 CB5615

R480 315- 0561- 00 RES. , FXD , CMPSN : 560 OHM, 5%, 0 . 25W 01121. CB5615

R481 315- 0561- 00 RES. , FXD , CMPSN : 560 Ÿ—œ, 5 %, 0 . 25É 01121 CB5615

R495 315- 0161- 00 RES. , FXD , CMPSN : 160 OHM, 5 %, 0 . 25W 01121 CB1615

R51. 0 315- 0391- 00 RES. , FXD , CMPSN : 390 OHM, 5%, 0 . 25W 01121 CB3915

R512 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R513 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 C² 2715

R514 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121. CB2715

R515 315- 0271- 00 ‘ • S. , £' XD , CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

‘ 516 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R517 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

R518 315- 0271- 00 RES . , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 011, 21 CB2715

R520 315- 0391- 00 RES. , FXD , CMPSN : 390 OHM, 5%, 0 . 25W 01121 CB3915

R522 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

• 523 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

‘ 524 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R525 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5+h , 0 . 25W 01121 CB2715

R526 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R527 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 58, 0 . 25W 01121 CB2715

R528 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R530 315- 0391- 00 RES. , FXD , CMPSN: 390 OHM, 5%, 0 . 25W 01121 CB3915

R532 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

R533 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5 %, 0 . 25W 01121 CB2715

R534 315- 0271- 00 ‘ ES. , FXD , CMPSN: 270 OHM, 5 %, 0 . 25W 01121 CB2715

R535 315- 0271- 00 RES. , FXD , CMPSN: 270 OHM, 5%, 0 . 25W 01121 CB2715

R536 315- 0271- 00 RES. , FXD , CMPSN: 270 OHM, 5%, 0 . 25W 01121 C'»² 2715

R537 315- 0271- 00 RES. , FXD , CMPSN : 270 OHM, 5%, 0 . 25W 01121 CB2715

R538 315- 0271- 00 RES. , FXD , CMPSN: 270 Ÿ—œ, 5$, 0 . 25W 01121 CB2715

R600 315- 0472- 00 ’ 010100 ’ 051229 RES . , FXD , CMPSN: 4 . 7 K OHM, 5%, 0 . 25W 01121 CB4725

R600 315- 0301- 00 —051. 230 RES. , FXD , CMPSN: 300 OHM, 5 %, 0 . 25W 01121 CB3015

‘ 601 301- 0220- 00 §’ 040000 RES. , FXD , CMPSN : 22 OHM, 5 %, 0. 50 W 01121 • ’ 2205
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·R60 315- 0182- 00

RES

. FXD, CMPSN : 1 . 8K OHM, 5%, 0 . 25 W

~~~{ _____. . _ .

01121 C’ 1825

‘ 605 315- 0472- 00 RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0 . 25W 01121 CB4725

R610 321- 0306- 00 RES. , FXD, FI I . M : 15K Ÿ—œ, 1%, 0 . 125 W 91637 œFF1816G15001F

R611. 315- 0562- 00 §’ 051230 RES. , FXD, CMPSN: 5 . 6 K Ÿ—œ, 5%, 0 . 25W 01121 CB5625

‘ 612 321- 0358- 00 RES. , FXD, FI LM: 52 . 3 K Ÿ—œ, 1%, 0 . 125É 97_637 MFF1816G52301F

R615 321- 0336- 00 RES. , FXD, FI LM: 30 . 9 CHM, 1 %, 0 . 125 W 91637 MFF1816G30901F

R616 321- 0358- 00 RES. , FXD, FI LM: 52 . 3 K 0HM, 18, 0 . 125W 91637 MFF1816G52301F

R620 315- 0472- 00 RES . , £XD, r¼zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
"PSN: 4 . 7K ±—œ, 5 %, 0 . 25É 01121 CB4725

R624 308- 0702- 00 RES. , FXD, WW: 0 . 33 OHM, 5 %, 2 W 75042 ’ É—- R3300 J

R626 315- 0200- 00 RES. , FXD, CMPSN: 20 OHM, 5 %, 0 . 25W 01121 CB2005

R640 315- 0102- 00 RES. , FXD, CMPSN: I K   ££œ, 5 %, 0 . 25W 01121 CH1025

R680 308- 0685- 00 RES. , FXD, WW: 1 . 5 OHM, 10%, 1W 75042 BW20- 1R. 500J

R684 315- 0560- 00 RES. , FXD, CMPSN: 56 OHM, 5 %, 0 . 25W 01121 CB5605

R686 315- 0392- 00 RES . , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5$, 0 . 25W 01121 CB3925

R690 315- 0270- 00 ’ 010100 ’ 039999 RES. , FXD, CMPSN: 27 OHM, 5 %, 0 . 25W 01121 CB2705

R690 315- 0471- 00 ’ 040000 RES . , FXD, CMPSN: 470 OHM, 5 %, 0 . 25W 01121 CB4715

R693 321- 0236- 00 RES . , FXD, FI LM: 2 . 8 K OHM, 1 %, 0 . 125W 91637 MFF1816G28000F

R694 311- 1224- 00 RES . , VAR, NONW' I R : 500 0HM, 20Ea, 0 . 50W 32997 3386 F- ¤04 - 501

R695 321- 0236- 00 RES . , FXD, FI LM: 2 . 8 K OHM, 1 %, 0 . 125W 91637 MF£1816G28000 F

‘ 697 321- 0236- 00 RES . , FXD, FI LM: 2 . 8K OHM, 1 %, 0 . 125W 91637 MFF1816G28000F

R698 321- 0304- 00 RES . , FXD, FI LM: 14 . 3 K OHM, 1 %, 0 . 125 W 91637 MFF1816G14301 F

5100 263- 1082- 00 ’ 010100 ’ 062809 DRUM ASSY, CAM S: 80009 263- 1082- 00

5100 263- 1082- 01 ’ 062810 DRUM ASSY, CAM S: BAND 80009 263- 1082- 01

5240 105- 0588- 00 ACTUATOR ASSY: SLI DE SW 80009 105- 0588- 00

U225 155- 0107- 00 MI CROCI RCUI T, DI : HYBRI D, DI ODE LEVELER 80009 155- 0107- 00

U240 307- 1024- 00 ‘ 2"“ ENUATOR, FXD: 50 Ÿ—œ, —¥’ ‘ ™D 10 § 80009 307- 1024- 00

U245 307- 1024- 00 ATW7NUATOR, FXD: 50 OHM, HYBRI D 10 § 80009 307- 1024- 00

U280 156- 0067- 00 MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER 80009 156- 0067- 00

U350 156- 0534- 00 ’ 010100 ’ 059999§ MI CROCI RCUI T, LI : DUAL DI FF AMPL, 14 LD DI P 02735 C‘ 3»02 •

U390 156- 0228- 00 MI CROCI RCUI T, DI : MASI £R SLAVE TYPE D F- F 80009 156- 0228- - 00

U400 156- 0230- 00 MI CROCI RCUI T, DI : DUAL D MA- SLAVE FLI P- FLAP 80009 156- 0230- 00

U425 156- 0180- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT NAND GATE; 01295 SN74SOON

U430 156- 0395- 00 MI CROCI RCUI T, DI : DECADE COUNTER 01295 SN7490AN

U432 156- 0043- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT POS NOR GATE 80009 156- 0043- 00

U435 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390 PC

U436 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390PC

U437 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390PC

U438 156- 0062- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT EXCL- OR GATE: 80009 156- 0062- 00

U440 156- 0039- 00 MI CROCI RCUI T, DI : DUAL J- š FLI P FLOP 01295 SN7473N

U445 156- 0041- 00 MI CROCI RCUI T, DI : DUAL D- ¤¥¡ • FLI P- FLOP 27014 DM7474N

U450 156- 0043- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT POS NOR GATE 80009 156- 0043- 00

U455 156- 0030- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT ¡ Ÿ5 NAND GATE 01295 SN7400N

U460 156- 0113- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT ¡ ŸS • ‘ • D GATE 80009 156- - 0113- 00

U465 156- 0032- 00 MI CROCI RCUI T, DI : 4- BI T BI NARY COUNTER 01295 SN7493AN

U475 156- 0030- 00 MI CROCI RCUI T, DI : QUAD 2- I NPUT POS NAND GATE 01295 SN7400N

U480 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390PC

U481 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390PC

U482 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390 PC

U485 156- 0034- 00 MI CROCI RCUI T, DI : DUAL 4- I NPUT NAND GATE 80009 156- 0034- 00

U490 156- 0079- 00 MI CROCI RCUI T, DI : DECADE COUNTER, TTL 07263 9390PC

U510 156- 0379- 00 MI CROCI RCUI T, DI : BCD ¤Ÿ 7- SEGMENT DCDR/ DRVR 80009 156- 0379- 00

U520 156- 0379- 00 MI CROCI RCUI T, DI : BCD ¤Ÿ 7- SEGMENT DCDR/ DRVR 80009 156- 0379- 00



Re p l aceabl e El ect r i cal Par t s- SG 503

Te k t r oni x

	

Ser i al / Model No .

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• , f r
Ck t No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Name & Descr i p t i on

	

Code

	

Mf r Par t Nu mb er

U530 156- 0379- 00 MI CROCI RCUI T, DI : BCD TO 7- SEGMENT DCDR/ DRVR 80009 156- 0379- 0Í
U610 156- 0067- 00 MI CROCI RCUÄT, LI : OPERATI ONAL AMPLI FI ER 80009 156- 0067- 00
U695 156- 0071- 00 MI CROCI RCUI T, LI : VOLTAGE REGULATOR 07263 723DC

VR200 152- 0280- 00 ’ 010100 ’ 029999 SEMI COND DEVI CE: ZENER , 0 . 4W, 6 . 2 V, 5 % 80009 152- 0280- 00
VR200 152- 0337- 00 ’ 030000 SEMI COND DEVI CE: ZENER, 0 . 4W, 6 . 1 ¤Ÿ 6 . 5 V 80009 152- 0337- 00
VR202 152- 0280- 00 ’ 010100 ’ 029999 SEMI COND DEVI C' E : ZENER, 0 . 4 W, 6 . 2 V, 58 80009 152- 0280- 00
VR202 152- 0337- 00 ’ 030000 SEMI COND DEVI CE: ZENER, 0 . 4 W, 6 . 1 ¤Ÿ 6 . 5 V 80009 152- 0337- 00
VR475 152- 0278- 00 SEMI COND DEVI CE : ZENER, 0 . 4W, 3V, SgÃ 07910 1• 4372 ‘

VR610 152- 0279- 00 SEMI COND DEVI CE: –ENER, 0 . 4 W, S . 1V, 5 % 80009 152- 0279- 00
VR640 152- 0280- 00 SEMI COND DEVI CE: ZENER, 0 . 4 W, 6 . 2 V, 5$ 80009 152- 0280- 00

¥460 158- 0014- 00 xTAL UNI T , Q' ™'– : 1 œ—–, +/ - 0 . 005 80009 158- 0014- 00



™zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

Aœ

	

• D CI RCUI T BOARD I LLU
Sy mb ol s an d Ref er ence Desi gnat or s

El ect r i cal component s sh own on t he d i agr ams ar e i n t he f ol l owi ng uni t s u nl ess not ed ot her wi se :

Ca p aci t or s

The over l i ne on ± si g nal name i nd i cat es t hat t h e si gnal per f or ms i t s

Val ues one or gr eat er ar e i n pi cof ar ads ( p F ) .
Val ues l ess t han o ne ar e i n mi cr of ar a d s ( ¼F ) .

Ohms ( ©) .Resi st or s =

Gr a p h i c symbol s a nd cl ass desi gnat i on l et t er s ar e base d on ANSI St andar d ¥ 32 . 2- 1975 .

Logi c symbol ogy i s base d on ANSI ¥ 32 . 14- 1973 i n t er ms of posi t i ve l ogi c .
f unct i o n per f or me d an d may d i f f er f r om t he manuf act ur er ' s d at a .

L ogi c symbol s depi ct t he l ogi c

i nt en de d f unct i on whe n

Abbr evi at i ons ar e based on ANSI ¥ 1 . 1- 1972 .

Ot her ANSI st a nd ar d s t hat ar e use d i n t h e pr epar at i on of di agr ams b y Te k t r oni x,

Y14 . 15, 1966
¥ 14 . 2, 1973

¥ 10 . 5, 1968

Cam Swi t c h

Cl os ur e Char t

( Dot i ndi cat es
swi t c h cl os ur e)

Dr af t i ng Pr act i ces .
L i ne Co nvent i ons an d L et t er i ng .
Let t er Symbol s f or Quant i t i es Use d i n
E l ect r i cal Engi neer i ng .

' The f ol l owi ng pr ef i x l et t er s ar e use d as r ef er ence desi gnat or s t o i dent i f y compo nent s or assemb l i es on t he

The f ol l owi ng speci al symbol s may appear on t h e d i agr ams :

E l ect r i cal Sci e nce an d

VERTI CAL i 30ARD

VERTI CAL. AMPL I PI ER

I nc . ar e :

Sect i on 8- - - - SG 503

i t goes t o t he ™¿É st at e .

d i agr ams .

Pl ug t o E. C. Boar d

I de n t i f i es Panel
Co n t r ol s, Co nn ect o r s a nd

’ ‘ L I nd i cat or s

Modi f i e d Compo nent - - - See
j 5

	

° ^` " Pa r t s L i st ( De p i ct e d i n gr ey,
5Œš

	

or wi t h gr ey o u t l i ne)

Sh i el di ng

Heat Si nk

Decou p l e d or Fi l t er e d
Vol t age

Et c he d Ci r c u i t Boar d
Out l i ned i n Bl ac k

‘ Assemb l y, se p ar ab l e or r e pai r a b l e · Heat d i ssi p at i n g devi ce ( heat si n k, S Swi t ch or co nt act o r
( ci r c u i t boa r d , et c) heat r a d i at or , et c) ¤ T r ansf or me r

AT At t enuat o r , f i xed or va r i a b l e HR Heat er TC Th e r moco upl e
’ Mot or · ³ Hy br i d ci r c u i t ¤¡ Test poi nt
BT Bat t er y Co nnect o r , st at i onar y por t i on U Assembl y, i n se pa r a b l e o r non- r epai r abl e
C Ca p aci t o r , f i xed or va r i a b l e ¼ Rel ay ( i nt egr at ed ci r c u i t , et c . )
CB Ci r cu i t br eak er L I nduct o r , f i xe d o r va r i a bl e V El ect r o n t ub e
CR Di od e, si g n al o r r ect i f i e r ¼ Met e r VR Vol t age reg u l at o r ( zene r d i od e, et c . )
DL Del ay l i ne Á Co nnect o r , mova b l e por t i o n W Wi r est r ap o r ca bl e
DS I ndi cat i n g devi ce ( l a mp ) ¿ T r ansi st or or si l i co n- co nt r ol l ed ¥ Cr yst al
• Spar k Gap , Fe r r i t e b ea d rect i f i er – Ph ase s h i f t e r
F Fuse R Resi st o r , f i xe d or var i ab l e
FL F i l t e r RT Ther mi st or







SNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 060000- ÅÁ

NOTE : Thi s asse mb l y r epl aces U350 and t he
f ol l owi ng component s :
R338, R340, R345, C328, C335, C342,
C345, C360 .







Dange r ous pot ent i al s exi st at seve r al poi n t s t hr ough ou t t h i s i nst r ument . When t h e i n st r umen t

i s o per at ed wi t h t h e cover s r emove d , do not t o uc h expose d connect i ons o r component s .

Some t r ansi st or s have vol t ages pr esen t on t h ei r cases. Di sconnect t he powe r sou r ce bef or e

r ep l aci ng par t s .

The vol t ages a nd wavef or ms s hown on t he d i agr ams we re t a k en wi t h no i nput si g nal and t h e SG503

f r ont p anel co nt r ol s set as f ol l ows :

' g nd ref er ence: ce nt e r hor i zont al gr at i cul e l i ne

Vol t age Condi t i ons . The vol t ages s hown on t he di ag r amwe r e obt ai ned usi ngzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± d i gi t al mul t i met er

wi t h ± 10 œ© i nput i mp edance ( Tekt r oni x DM501 Di gi t al Mul t i met er or Tekt r oni x 7D13 Di gi t al Mul t i met er

used wi t h r eadout eq u i p ped , 7000- ser i es osci l l osco pe) .

Wavef or m Co nd i t i o ns . T h e wavef or ms s h own ar e act ual wavef or mph ot og r aph s t ak en wi t h ±

Te k t roni x Osci l l oscope Came r a Syst emand Pr o j ect e d Gr at i c ul e . Ver t i cal d ef l ect i on f act or s hown on t he

wavef o r m i s t he act ual d ef l ect i o n f act o r f r o mt h e p robe t i p . Vol t ages and wavef o r ms on t he d i agr ams ar e

n ot absol ut e and may var y bet ween i n st r u ment s beca use of component t ol er a n ces, i nt e r n al cal i b r at i o n ,

or f r o n t - panel set t i ngs . Reado ut s ar e si mul at e d i n l ar ger - t h an- nor mal t y pe .

VOLTAGE ANDWAVEFORM CONDI TI ONS

WARN i NG

1622- 22

VOLTAGES * WAVEFORMS

AMPLI TUDE MULTI PL I ER § 1 AMPLI TUDE MULTI PL I ER § 1

FREQUENCY VARI A BLE Mi d r a nge FREQUENCY VARI ABLE Mi d r ange

FREQUENCY RANGE ( MHz) REF - . 05 FREQUENCY RANGE ( MHz) REF - . 05

OUTPUT AMPL I TUDE 5. 5 OUTPUT AMPLI TUDE 5. 5





™









PARTS ORDERI NG I NFORMATI ON

Repl aceme n t p a r t s a r e avai l abl e f r omor t h r o u gh your l ocal

Te k t r on i x, I n c . F i el d Of f i ce or r e p r esent at i ve .

Ch an ges t o Te k t r on i x i n st r u me n t s a r e somet i mes mad e t o

acco mmod at e i mp r ove d component s as t h ey become avai l abl e,

and t o gi ve you t h e b en ef i t of t h e l at est ci r c u i t i mpr ovement s

devel op ed i n o ur engi n eer i n g d epar t men t . I t i s t h e r ef or e

i mpor t a n t , wh en or d e r i n g par t s, t o i n cl ud e t h e f ol l owi ng

i n f o r mat i o n i n your o r d er : Par t n umb er , i n st r umen t t y pe or

nu mber , ser i al n umbe r , an d mo d i f i cat i o n n u mber i f appl i ca b l e .

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± par t you h ave o r d er ed h as b een r e p l aced wi t h ± n ewor

i mpr oved p a r t , yo ur l ocal Te k t r on i x, I n c . F i el d Of f i ce o r

r ep r ese n t at i ve wi l l con t act you co n cer n i ng any c h ange i n pa r t

n umbe r .

Ch an ge i n f ormat i o n , i f any . i s l ocat ed at t h e rear of t h i s

manu al .

SPECI AL NOTES ANDSYMBOLS

§ŸŸŸ

ŸŸ§

Par t f i r st added at t h i s se r i al nu mber

Par t r emoved af t er t h i s se r i al n u mber

FI GURE AND I NDEX NUMBERS

I t ems i n t h i s sect i o n ar e r ef er e nce d by f i g u r e and i n d ex

numb e r s t o t he i l l u st r at i ons .

V I ATI

I NDENTATI ON SYSTEM

Th i s mec h an i cal par t s l i st i s i nd ent e d t o i ndi cat e i t em

r el at i o n s h i p s . Fol l owi n g i s an examp l e of t h e i n d en t at i o n syst em

u sed i n t h e d esc r i pt i on col umn .

1 2 3 4 5

	

Name & Descr i pt i on

Asse mbl y and/ or Co mp on e n t

At t ac h i n g par t s f o r Assemb l y and/ or Comp o nen t

Det ai l Pa r t of Assembl y and/ or Co mp one n t

At t ac h i ng pa r t s f o r Det ai l Pa r t

Par t s ¿ / Det ai l Pa r t

At t ac h i ng par t s f o r Pa r t s of Det ai l Pa r t

At t ac h i n g Pa r t s al ways app ea r i n t h e same i nd ent at i on as

t h e i t em i t mo unt s, wh i l e t he d et ai l par t s ar e i nd en t ed t o t h e r i g ht .

I n d ent ed i t ems ar e par t of , and i n cl uded wi t h , t h e n ext h i g h er

i n den t at i on . The sep ar at i o n sy mbol - - - ' - - - i nd i cat es t he end of

at t ac h i n g par t s .

At t ach i ng par t s must be pur ch ased sepa r at el y, un l ess ot her wi se

sp eci f i ed .

I TEM NAME

Sect i on g- - - - SG 503

I n t h e Par t s L i st . an I t em Name i s se par at ed f rom t h e

descr i pt i on b y ± col o n ( : ) . Becau se of s p ace l i mi t at i ons, an I t em

Name may so met i mes appear as i n co mpl et e . For f u r t h er I t em

Name i den t i f i cat i on , t h e U. S . Fed e r al Cat al ogi n g Han dboo k —6- 1

can b e u t i l i ze d wh e r e possi b l e .

I NCH ELCTR• ELECTRON
• NUMBER SI ZE ELEC ELECTRI CAL
ACTR ACT UATOR ELCTLT ELECTROLYTI C
ADPT' R ADAPT ER ELEM ELEMENT
AL I GN AL I GNMENT EPL ELECTRI CAL PARTS L I ST
AL ALUMI NUM • Ÿ¡ ¤ EQUI PMENT

ASSEM ASSEMBLED • §¤ EXTERNAL
ASSY ASSEMBL Y F I L FI LL I ST ER HEAD
‘ ¤¤• • ATTENUATOR FLEX FLEXI BLE
AWG AMERI CAN WIRE GAGE FLH FL AT HEAD
BD BOARD FL TR FI L TER
BR KT BRACKET FH FRAME o r FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZ E F 1 . FOOT
BSHG BUSHI NG FXD FI X ED
CAB CAB I NET GSKT GASKET
CAP CAPACI TOR HDL HANDLE
CER CERAMI C HEX HEXAGON
CHAS CHASSI S HEX HD HEXAGONAL HEAD
CKT CI RCUI T HEX SŸC HEXAGONAL SOCKET
COMP COMPOSI TI ON HL CPS HEL I CAL COMPRESSI ON
CONN CONNECTOR HLEXT HEL I CAL EXTENSI ON
CŸ½ COVER HV HI GH VOL TAGE

CPL G COUPLI NG I C I NT EGRATED CI RCUI T

CRT CATHODE RAY T UBE I D I NSI DE DI AMETER

DEG DEGREE ( DENT I DENTI F I CATI ON

DWR DRAWER I MPLR I MPELLER

I N I NCH SE SI NGLE END
I NCAND I NCANDESCENT SECT SECTI ON
I NSUL I NSULATOR SEMI COND SEMI CONDUCTOR

I NT L I NTERNAL SHL D SHI EL D

LPHL DR LAMPHOL DER SHL DR SHOULDERED
MACH MACHI NE SKT SOCKET

MECH MECHANI CAL SL SL I DE

MTG MOUNTI NG SLFLKG SELF- L OCK I NG

NI P NI PPLE SLVG SL EEVI NG

NONWI RE NOTWI RE WOUND SPR SPRI NG

OBD ORDER BY DESCR I PTI ON so SQUARE

OD OUTSI DE DI AMET ER SST STAI NLESS ST EEL

OVH OVALHEAD STL STEEL
¡ —BRZ PHOSPHOR BRONZE SW SWI TCH,

PL PL AI N or PLATE ¤ TUBE

PL STC PL ASTI C TERM TERMI NAL

¡ • PART NUMBER T HD THREAD
¡ • — PAN HEAD ¤—š THI CK

PWR POWER T NSN TENSI ON

RCPT RECEPTACLE TPG TAPP I NG
RES RESI STOR T RH TRUSS HEAD

RGD RI GI D V VOL TAGE
RLF REL I EF VAR VARI ABLE
RTNR RETAI NER W/ WI TH

SCH SOCKET HEAD WSHR WASHER

SCOPE OSCI LL OSCOPE XFMR T RANSFORMER

SCR SCREW XST R T RANSI STOR



Re pl acea b l e Mec han i cal Pa r t s- SG503

Mf r . Co d e

	

Ma nu f a ct u r er

CROSS I NDEX- - MFR. CODE NUMBER TO MANUFACTURER

Addr ess Ci t y, St at e, Zi p

00779 AMP, I NC. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ 0 BOX 3608 HARRI SBURG, PA 17105
01295 TEXAS I NSTRUMENTS, I NC. , SEMI CONDUCTOR

GROUP ¡ 0 BOX 5012, 13500 • CENTRAL
EXPRESSWAY DALLAS, TX 75222

05129 š™™‘ ENGI NEERI NGCOMPANY 2015 D LA VERNE, CA 91750
05820 WAKEFI ELD ENGI NEERI NG, I NC. AUDUBON ROAD WAKEFI ELD, MA 01880
08261 SPECTRA- STRI P CORP. 7100 LAMPSON AVE. GARDEN GROVE, CA 92642
08806 GENERAL ELECTRI C CO. , MI NI ATURE

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OH 44112
12327 FREEWAY CORPORATI ON 9301 ALI EN DRI VE CLEVELAND, OH 44125
22526 BERG ELECTRONI CS, I NC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
24931 SPECI ALTY CONNECTOR CO. , I NC. 3560 MADI SON AVE . I NDI ANAPOLI S, I N 46227
42838 NATI ONAL RI VET AND MFG. CO. 1- 21 EAST JEFFERSON ST . WAUPUN, WI 53963
45722 USM CORP. , PARKER- KALON FASTENER DI V. CAMPBELLSVI LLE, KY 42718
55210 GETT™G ENG. AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRI NG MI LLS, PA 16875
70276 ALLEN MFG. CO. ¡ . Ÿ . DRAWER 570 HARTFORD, CT 06101
73743 FI SCHER SPECI AL MFG. CO. 446 MORGAN ST . CI NCI NNATI , OH 45206
73803 TEXAS I NSTRUMENTS, I NC. , METALLURGI CAL

MATERI ALS DI V . 34 FOREST STREET ATTLEBORO, œ‘ 02703
74445 HOLO- KROME CO . 31 BROOK ST . WEST HARTFORD, CT 06110
78189 I LLI NOI S TOOL WORKS, I NC.

SHAKEPROOF DI VI SI ON ST . CHARLES ROAD ELGI N, I L 60120
79807 WROUGHT WASHER MFG. CO . 2100 S. 0 BAY ST . MI LWAUKEE, WI 53207
80009 TEKTRONI X, I NC. ¡ Ÿ BOX 500 BEAVERTON, OR 97077
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVI EW, ™», 60153
86928 SEASTROMMFG. COMPANY, I NC. 701 SONORA AVENUE GLENDALE, CA 91201
95987 WECKESSER CO. , I NC. 4444 WEST I RVI NG PARK RD. CHI CAGO, I L 60641
97464 I NDUSTRI AL RETAI NI NG RI NG CO. 57 CORDI ER ST. I RVI NGTON, NJ 07111
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Ser i al / Mo d el No .

	

Mf r
No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Qt y 1 2 3 4 5

	

Name & Descr i p t i on

	

Co d e

	

Mf r Par t Numb er

Re p l acea b l e Mec h a n i cal Par t s- - - SG 503

1- 1 337- 1399- 02 1 SHLD, ELECTRI CAI , : SI DE WI TH I NSULATOR 80009 337- 1399- 02

- 2 342- 0196- 00 1 . I NS ULATOR, FI I 14 : 80009 342- 0196- 00

- 3 337- 1399- 00zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ 010100 ’ 029999 1 SHLD, ELECTRI CAL : SI DE 80009 337- 1399- 00

337- 1399- 02 ’ 030000 1 SHL, D, ELECTRI CAL : SI DE WI TH I NSULATOR 80009 337- 1399- 02

- 4 366- 1527- 00 1 KNOB: GRAY 80009 366- 1527- 00
- - - - - - - - . KNOB I NCLUDES:

213- 0153- 00 2 . SETSCREW: 5- 40 § 0. 125 I NCH, HEX SOC STL 74445 OBD

- 5 366- 1190- 00 1 KNOB: GRAY 80009 366- 1190- 00
- - - - _____ - . KNOB I NCLUDES:

213- 0153- 00 2 . SETSCREW: 5- 40 § 0. 125 I NCH, HEX SOC STL 74445 OBD
- 6 366- 1422- 01 1 KNOB: LATCH 80009 366- 1422- 01

( ATTACHI NG PARTS)

- 7 214- 1840- 00 1 ¡ ™• , š• Ÿ’ SECRG: 0 . 094 OD § 0 . 120 I NCH LONG 80009 214- 1840- 00

- 8 331- 0360- 00 1 DI AL , CONTROL: 5 TURN W/ SETSCREW 05129 771- SS
- 9 - - - - - - - - - - - - 1 RESI STOR, VARI ABI , E: ( SEE ‘ 260 EPL)
- 10 131- 1315- 00 1 CONNECTOR, RCPT, : BNC, FEMALE 24931 28 JR235- 1
- 11 401- 0270- 00 1 GR ASSY, SP RDCN: 80009 401- 0270- 00
- 12 333- 1864- 00 1 PANEL, FRONT : 80009 333- 1864- 00

( ATTACHI NG PARTS)

- 13 211- 0034- 00 2 SCREW, MACHI NE : 2 - 56 § 0 . 50 I NCH, PNH 83385 OBD
- 14 210- 0405- 00 2 NUT, PLAI N, HEX. : 2 - 56 § 0 . 188 I NCH, BRS 73743 2§12157- 402

- 15 214- 1513- 01 1 LCH, PLUG- I N RET: 80009 214- 1513- 01

( ATTACHI NG PARTS)

- 16 213- 0254- 00 1 SCR, TPG, THD CTG: 2 - 32 § 0 . 250, 100 DEG, FI *— 45722 OBD

- 17 386- 2848- 00 1 SUBPANEL, FRONT : 80009 386- 2848- 00

( ATTACHI NG PARTS)
- 18 213- 0229- 00 4 SCR, TPG, THD FOR: 6 - 20 §0. 375" 100 DEG, FLH STL 83385 OBD

- 19 337- 1956- 00 1 SHI ELD, ELEC: FRONT SUBPANEL 80009 337- 1956- 00
- 20 337- 2171- 00 1 SHI ELD, ELEC: CAPACI TOR 80009 337- 2171- 00

( ATTACHI NG PARTS)

- 21 211- 0116- 00 1 SCR, ASSEM WSHR : 4 - 40 § 0. 312 I NCH, PNH BRS 83385 OBD
- 22 210- 0406- 00 1 NUT, PLAI N, HEX. : 4 - 40 § 0 . 188 I NCH, BRS 73743 2§12161- 402
- 23 211- 0030- 00 1 SCREW, MACHI NE: 2 - 56 § 0 . 25" 82 DEG, FLH STL 83385 OBD
- 24 210- 0405- 00 1 NUT, PLAI N, HEX. : 2 - 56 § 0 . 188 I NCH, BRS 73743 2§12157- 402
- 25 210- 0001- 00 1 WASHER, LOCK: I NTL , 0 . 092 I D § 0 . 18 " OD, STL 78189 1202- 00- 00- 0541C
- 26 213- 0206- 00 1 SCR, TPG, THD FOR: 6 - 32 § 1 . 25 I NCH, PNH STL 80009 213- 0206- 00

- 27 361- 0516- 00 1 SPACER, SLEEVE: 0 . 189 OD § 0. 986" LONG BRS 80009 361- 0516- 00
- 28 214- 1989- 00 1 LFVER, SLI DE SW: 80009 214- 1989- 00

( ATTACHI NG PART S)

- 29 354- 0165- 00 1 RI NG, RETAI NI NG: 0 . 114 FREE I DX 0 . 025 I NCH 97464 1000- 15

- 30 211- 0116- 00 1 SCR, ASSEM WSHR: 4 - 40 § 0 . 312 I NCH, PNH BRS 83385 OBD
- 31 343- 0470- 00 1 RTNR, PI VOT PI N: 80009 343- 0470- 00
- 32 214- 2036- 00 1 PI N, PI VOT : 80009 214- 2036- 00

- 33 376- 0154- 00 1 COUPLFR, SF. AFT : 80009 376- 0154- 00
- 34 384- 1223- 00 1 • § `™°ENSI ON, SHAFT : 80009 348- 1223- 00

- 35 - - ° - - - - - - - - - CKT BOARD ASSY : DI SPI AY( 5• • ‘ 4 EPL)
- . CKT BOARD ASSY I NCLUDES:

1 . LAMP, ™k; D : ( SEE DS500 EPL)

- 36 378- 0746- 00 ’ 010100 ’ 063299 3 . LENS- HLDR, I NDL : 80009 378- 0746- 00

378- 0746- 01 ’ 063300 3 . LENS- HI AR, I ND L : 80009 378- 0746- 01

- 37 162- 0589- 00 FT . I NSUL SLVG, EI , EC : 0 . 280 FT 80009 162- 0589- 00
_3g 1 CKT BOARD ASSY : ATTENUATOR( S• £ : ‘ 3 EPL)

( ATTACHI NG PARTS)

- 39 211- 0101- 00 2 SCREW, MACHI NE : 4 - 40 § 0 . 25" 100 DEG, FLH STL 83385 OBD

CKT BOARD ASSY I NCLUDES :

- 40 211- 0116- 00 4 . SCR, ASSEM WSHR : 4 - 40 § 0 . 312 I NCH, PNH BRS 83385 OBD

211- 1171- 00 §’ 030000 ’ 063379 § 1 . WSHR, SHOULDERED: 0 . 116 I D Ç 0. 138 I NCH OD 08806 OBD
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Fi g . &
I n d ex

	

Te k t r oni x

	

Ser i al / Mo del No .
No .

	

Par t No .

	

Ef f

	

Dsco n t

	

Qt y 1 2 3 4 5

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number
Mf r

__. .
1_4 1 . . . . .. . . 337- 2016- 00~. . . . . . . _

1_- _S
HzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™EL. D, ELEC. 80009 __337- 201. 6- 00

( ATTACHI NG PARTS)
- 42 213- 0055- 00 10 . SCR, TPG, THD FOR: 2- 32 § 0 . 188 I NCH, PNH STL 83385 OBD

- 43 210- 0259- 00 1 . TERMI NAL, LUG: 0 . 099" I D ™• ¤ ¤ŸŸ¤—, S• 80009 2–0- 0259- 00

105- 0588- 00 1 . ACTR ASSY, SL SW: 80009 105- 0588- 00

ACTUATOR ASSY I NCL UDES:

- 44 214- 1126- 01 2 . . SPRI NG, FLAT : GREEN COLORED 80009 214- 1126- 01

- 45 351- 0355- 00 1 . . GUI DE, SLI DE SW: 80009 351- 0355- 00

- 46 214- 1127- 00 2 . . ROLTFR, DETENT : 0 . 125 DI A § 0 . 125 I NCH L 80009 214- 1127- 00

- 47 105- 0511- 00 1 . . ACTUATOR, SWI TCH: 80009 105- 05 11- 00

- 48 - - - - - - - - - - 1 . TRANSI STOR: ( SEE Q190 EPL)

( ATTACHI NG PARTS)

- 49 220- 0555- 00 1 . NUT, PLAI N, H•X. : 8- 32 § 0 . 25 I NCH STL 73743 OBD

210- 0224- 00 ’ 010100 ’ 063379 § 1 . TERMI NAL , LUG: 0 . 20 I D § 0 . 344 OD, SE, BRS 86928 ‘ 373- 148- 1

- 50 210- 0804- 00 1 . WASHER, FLAT: 0 . 17 I D § 0 . 375 I NCH OD, STL 12327 OBD

- 51 342- 0265- 00 1 . I NSULA¤OR, WSHR: 0 . 322 I D § 0 . 75 OD, PLSTC 80009 342- 0265- 00

- 52 131- 1003- 00 1 . CONNECTOR BODY, : CKT CD œ¤ , 3 PRONG 80009 131- 1003- 00

- 53 136- 0252- 01 1 . CONTACT , ELEC: 0 . 178 I NCH LANG 00779 1- 332095- 2

- 54 131- 1030- 00 4 . CONTACT ASSY, EL : CAM SWI TCH, BOTTOM 80009 131- 1030- 00

- 55 131- 1031- 00 4 . CONTACT ASSY, EL : CAM SWI TCH, TOP 80009 131- 1031- 00

- 56 210- 0779- 00 4 . RI VET, TUBULAR : 0 . 051 OD § 0. 115 I NCH LONG 42838 RA- 29952715

- 57 136- 0327- 01 ’ 010100 8051399 10 . SOCKET, PI N TERM: 0 . 067 I NCH DI A 00779 86281- 2

136- 0263- 04 ’ 051400 10 . SOCKET, PI N TERM: FOR 0. 025 I NCH SQUARE PI N 22526 75377- 001

- 58 131- 0589- 00 4 . CONTACT , ELEC: 0 . 46 I NCH LONG 22526 47350

- 59 214- 2132- 00 1 . HEAT SI NK, XSTR: 80009 214- 2132- 00

( ATTACHI NG PARTS)

- 60 210- 0406- 00 3 . • U¤ , ¡ L ‘ ™• , —• § . : 4- 40 § 0 . 188 I NCH, BRS 73743 2§12161- 402

- 61 210- 0054- 00 3 . WASHER, LOCK: SPLI T , 0 . 118 I D § 0 . 212" OD STL 83385 OBD

- 62 210- 0956- 00 3 0 . 034 ¤—š. WASHER, FLAT: 0 . 120 I D § 0 . 250 OD § 79807 OBD

- 63 - - - - - - - - - - 2 . ATTENUATOR, FXD: ( SEE U240 U245)

( ATTACHI NG PARTS FOR EACH)

- 64 214- 1797- 00 2 . ¡ ™• , ‘ ¤¤• • CLI P : 80009 214- 1797- 00

- 65 344- 0248- 00 1 . CLI P, ATTENUATOR: 80009 344- 0248- 00

- 66 - - - - - - - - - - - 1 . MI CROCI RCUI T, DI : ( SEE U225 EPL)

. MI CROCI RCUI T, DI I NCLUDES:

- 67 200- 1719- 01 1 . . COVER, HYB CKT : 80009 200- 1719- 01

( ATTACHI NG PARTS)
- 68 210- 0405- 00 2 . NUT, PLAI N, HEX. : 2 - 56 § 0. 188 I NCH, BRS 73743 2§12157- 402

- 69 211- 0180- 00 2 . SCR, ASSEM WSHR: 2 - 56 § 0 . 25 I NCH, PNH BRS 83385 OBD

- 70 337- 2017- 00 1 . S—I EL, D, • LEC: 80009 337- 2017- 00

672- 0447- 00 1 CKT BOARD ASSY: W/ ATTENUA' ™" OR 80009 672- 0447- 00

( ATTACHI NG PARTS)

- 71 213- 0146- 00 3 SCR, ` L' ¥G, ¤—Ë FOR: 6 - 20 § 0 . 313 I NCH, PNH STL 83385 OBD

210- 0261- 00 ’ 010100 ’ 029999 § 1 TERMI NAL , LUG: 0 . 270 I NCH DI A, SE
Ä

80009 210- 0261- 00

CKT BOARD ASSY I NCLUDES :

263- 1082- 00 1 . ACTR ASSY, CAM SW: 80009 263- 1082- 00

( ATTACHI NG PARTS)

- 72 211- 0116- 00 ’ 010100 ’ 062809 4 BRS. SCR, ASSEM WSHR: 4 - 40 § 0 . 312 I NCH, PNH 83385 OBD

211- 0244- 00 ’ 062810 4 STL. SCR, ASSEM WSHR: 4 - 40 § 0 . 312 I NCH, PNH 78189 OBD

ACTUATOR ASSY I NCL UDES:

- 73 200- 1647- 00 1 . . COVER, CAM SW: 80009 200- 1647- 00

( ATTACHI NG PARTS)

- 74 211- 0008- 00 3 . . SCREW, MACHI NE: 4 - 40 § 0 . 25 I NCH, PNH STL 83385 OBD

- 75 210- 0004- 00 3 . . WASHER, LOCK: I NTL, 0 . 12 I D § 0 . 26 " OD, STL 78189 1204- 00- 00- 0541C

- 76 211- 0097- 00 1 . . SCREW, MACHI NE : 4 - 40 § 0 . 312 I NCH, PNH STL 83385 OBD

- 77 210- 0994- 00 1 . . WASHER, FLAT : 0 . 125 I D § 0 . 25" OD, STL 86928 5714- 147- 20•

- 78 343- 0144- 00 1 CLAMP, LOOP: 0 . 125 I NCH I D, BLK NYLON 95987 1- ² - 2
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Ser i al / Mo d el No .
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DsczyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿· t
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Mf r Par t Nu mber

Repl aceabl e Mechani cal Par t s- - SG 503

1- 79_179_. . : - 131- 0963- 00" . . _. '
. _____ . . . _ . _. - - - - - - - - - - - - . __. _. . . . . . . __ . . . . . _

. _80009131- 0963- 00
_

- 80 210- 0406- 00 2 . . NUT, PLAI N, HEX . : 4- 40 § 0 . 188 I NCH, BRS 73743 2§1, 21 . 61- 402

- 81 354- 0391- 00 1 . . RI NG, RETAI NI NG: 0 . 395" £R• • I D § 0 . 025" STL 97464 3100- 43- CT)

- 82 214- 1139- 03 2 . . SPRI NG, FLAT : RED COLORED 80009 214- 1139- 03

- 83 214- 1127- 00 2 . . ROLLER, DETENT : 0 . 125 D™‘ § 0 . 125 I NCH L 80009 214- 1127- 00

- 84 401- 0081- 02 1 . . BEARI NG, CAM SW: FR² NT 80009 401- 0081- 02

- 85 - - - - - - - - - - ™ . . CKT BOARD ASSY: COI L ( SEE ‘ 2 EPL)
- 86 263- 0521- 00 1 . . . SW, SECTI ON, RTRY : HYBRI ©, BAND CAM SW 80009 263- 0521- 00

- 87 386- 3069- 00 1 . . ¡ L‘ ¤• , ´ W MTG: 80009 386- 3069- 00

( ATTACHI NG PARTS)

- 88 21 ™- 0022- 00 2 . . SCREW, MACH™NE : 2- 56 § 0 . 188 I NCH, PNH 5¤L 83385 OBD

- 89 210- 0001- 00 2 . . WASHER, LOCK : I NTL , 0 . 092 I D § 0 . 18" OD, STL 78189 1202- 00- 00- 0541C

- 90 105- ° 0599- 00 1 . . ACTUATOR , CAM SW: 80009 105- 0599- 00

- 91 210- 0406- 00 4 . . NUT , PLAI N, HEX. : 4 - 40 § 0 . 188 I NCH, BRS 73743 2§12161- 402

- 92 401- 0113- 01 1 . . BEARI NG, CAM SW: REAR 80009 401- 0113- 01

- 93 - - ° - ° - - - - - §’ 060000 1 . CKT BOARD ASSY : DUAL H . F . ( SEE ‘ 5 EPL)
- 94 - - - - - - - - - - - . CKT HOARD ASSY: MA™N ( SEE ‘ 1 EPL)

- - - - - - - - - - - - , , Âš¤ BOARD ‘ 55 ¥ I NCLUDES :

- 95 129- 0455- 00 4 . . POST , PRESS œ¤ : 0 . 250 D § 0. 305" L 80009 129- 0455- 00

- 96 131- 0566- 00 3 . . LI NK, TERM. CONNE : 0 . 086 DI A § 2 . 375 I NCH L 55210 L - 2007- 1

- 97 131- 0589- 00 14 . . CONTACT , ELEC: 0 . 46 I NCH LONG 22526 47350

- 98 131- 0608- 00 33 . . CONTACT , ELEC: 0 . 365 L § 0 . 25 ¡ — BRZ GOLD PL 22526 47357

- 99 131- 1030- 00 11 . . CONTACT ASSY, EL : CAM SWI TCH, BOTTOM 80009 131- 1030- 00

- 100 131- 1031- 00 11 . . CONTACT ASSY, EL : CAM SWI TCH , TOP 80009 131- 1031- 00

- 101 210- 0779- 00 11 . . RI VET, TUBULAR: 0 . 051 OD § 0 . 115 I NCH LONG 42836 RA- 29952715

- 102 136- 0252- 04 ’ 010100 ’ 059999 73 . . SOCKET, PI N TERM: 0 . 188 I NCH LONG 22526 75060

136- 0252- 04 ’ 060000 66 . . SOCKET, PI N ¤• ‘ œ: 0 . 188 I NCH LONG 22526 75060

- 103 136- 0514- 00 2 . . SOCKET, PLUG I N : MI CROCI RCUI T, 8 CONTACT 73803 C9308- 02

- 104 136° 0260- 02 3 . . SOCKET , PLUG- ™• : 16 CONTACT , L. OW CLEARANCE 01295 C931602

- 105 136- 0269- 02 18 . . SOCKET , PLUG- ™• : 14 CONTACT , LOWCLEARANCE 01295 C931402

- 106 376- 0011- 01 ’ 010100 ’ 051799 1 . . CPLG, SHAFT , RI G: 80009 376- 0011- 01

213- 0048- 00 ’ 010100 ’ 057799 2 . . . SETSCREW: 4 - 40 § 0 . 125 I NCH , HEX SOC STL 74445 OBD
376- 0172- 00 ’ 057800 i . . CPLG, SHAFT , RGD: I NSULATED , 0 . 025 I D § 0. 75 OD

( ATTACHI NG PARTS)

- 107 213- 0075- 00 ’ 057800 4 . . 5• ' PSCREW: 4 - 40 § 0 . 094 I NCH , HEX SOC STL 70276 OBD

- 108 - - . . ° - - ° - - - - . . CAPACI TOR, VAR AI R: ( S i X C100 EPL)
( ATTACHI NG PARTS)

- 109 211- 0503- 00 2 . . SCREW, MACHI NE : 6 - 32 § 0 . 188 I NCH, PNH STL 83385 OBD

- 110 210- 0801- 00 2 . . WASHER, FLAT : 0 . 14 I D § 0. 281 OD NP STL 12327 OBD

- 111 214- 1292- 00 2 . . HEAT SI NK, ELFC: TRANSI STOR 05820 205- AB

- 112 344- 0154- 00 2 . . CLI P, ELECTRI CAL : FOR 0. 25 I NCH DI A FUSE 80009 344- 0154- 00

- 113 337- 2264- 00 §’ 030000 1 . SHI ELD, ELEC: 80009 337- 2264- 00

- 114 214- 1061- 00 1 SPRI NG, GROUND: FLAT 80009 214- 1061- 00

- 115 426- 0725- 05 1 FR SECT , PLUG- ™• : ¤Ÿ¡ 80009- 426- 0725- 05

- 116 386- 3657- 00 §’ Ÿ63090 2 SUPPORT, PLUG- I N : 80009 386- 3657- 00

- 117 210- 1270- 00 §’ 063090 2 WASHER, FLAT : 0 . 141 I D § 0. 04 ¤—š , 0 . . 219 OD 80009 210- 1270- 00

- 118 426- 0724- 08 1 FR SECT, PLUG- ™• : ’ Ÿ¤¤Ÿœ 80009 426- 0724- 08

- 119 210- 0774- 00 2 EYELET , METAL LI C: 0 . 152 OD § 0 . 245 I NCH L , BRS 80009 210- 0774- 00

- 120 210- 0775- 00 2 EYELET , METAL LI C: 0 . 126 OD § 0 . 23 I NCH L , BRS 80009 210- 0775- 00

- 121 352- 0161- 03 1 CONN BODY, PL, EL : 3 WI RE ORANGE 80009 352- 0161- 03

- 122 352- 0162- 01 1 CONN BODY, PL, EL : 4 WI RE BROWN 80009 352- 0162- 01

352- 0162- 06 2 CONN BODY, PL, EL : 4 WI RE BLUE 80009 352- 0162- 06

- 123 352- 0163- 01 1 CONN BODY, PL , EL : 5 WI RE BROWN 80009 352- 0163- 01

- 124 131- 0707- 00 37 CONTACT , ELEC: 0 . 48" L , 22- 26 AWG WI RE 22526 75 691- 005

- 125 352- 0165- 02 1 CONN BODY, PL , EL : 7 WI RE RED 80009 352- 0165- 02

352- 0165- 04 2 CONN BODY, PL, EL : 7 WI RE YELLOW 80009 352- 0165- 04

352- 0165- 05 1 CONN BODY, PL , EL : 7 WI RE GREEN 80009 352- 0165- 05

- 126 175- 0826- 00 FT WI RE, ELECTRI CAL : 3 WI RE RI BBON 80009 175- 0826- 00

- 127 175- 0827- 00 FT WI RE, ELECTRI C‘ L : 4 WI RE RI BBON 80009 175- 0827- 00

- 128 175- 0828- 00 FT WI RE, ELECTRI CAL : 5 WI RE RI BBON 08261 OBD

- 129 175- 0830- 00 FT WI RE , ELECTRI CAL : 7 WI RE RI BBON 08261 OBD
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2- 1 012- 0482- 00

	

1 CABLE, ASSY : MALE BNC EA END

	

80009 012- 0482- 00

070- 1622- 01

	

1 MANUAL, TECH: I NSTRUCTI ON

	

80009 070- 1622- 01

REV. C OCT 1977

ACCESSORI ES

SG 503



MANUAL CHANGE I NFORMATI ON

At Tekt r oni x, we co nt i nual l y st r i ve t o k ee p up wi t h l at est el ect r on i c devel opmen t s
by add i ng ci r c u i t and component i mpr ovement s t o our i nst r u me nt s as soon as t hey
ar e d evel oped an d t est ed .

Somet i mes, du e t o pr i nt i ng an d s hi ppi ng r equi r ement s, we can' t get t h ese
c hanges i mmedi at el y i nt o p r i n t ed manual s . Hence, your manual may cont ai n new
c hange i nf or mat i on on f ol l owi ng pages . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ si ngl e c hange may af f ect sever al sect i ons . Si nce t he change i nf or mat i o n s heet s
ar e car r i e d i n t he ma nual unt i l al l c h anges ar e per ma nent l y ent er e d , so me
d upl i cat i on may occ u r . I f no s uc h c han ge pages appear f ol l owi n g t h i s p age, your
ma n ual i s cor r ect as pr i nt ed .

SERVI CE NOTE

Because of t he uni ver sal par t s pr oc ur eme nt p r obl em, some el ect r i cal p ar t s i n your
i nst r ument may be d i f f er e n t f r om t hose descr i bed i n t he Repl aceabl e El ect r i cal Par t s
L i st . The par t s used wi l l i n no way al t er or compr omi se t h e per f or mance or r el i abi l i t y
of t h i s i nst r ume nt . They ar e i nst al l ed whe n necessar y t o ensur e pr ompt d el i ver y t o
t he cust omer . Or der r epl acement par t s f r om t h e Repl aceabl e El ect r i cal Par t s L i st .



Cal i br at i o n Test Eq ui pmen t Ch ar t

Th i s c h ar t compar es TM 500 p r o d uct pe r f or ma n ce t o t hat of ol d e r Te kt r o n i x equ i pme nt . Onl y t h ose

c h ar act er i st i cs wh er e si g n i f i ca n t s p eci f i cat i o n d i f f er ences occ u r , a r e l i st e d . I n some cases t he new i nst r u ment

may not bezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± t ot al f un ct i o n al r e p l aceme n t . Add i t i o n al s upp or t i n st r ume n t at i o n may be needed or ± c h an ge i n

cal i b r at i on p r oce du r e may be necessa r y .

REV ’ , JUN 1978

21, 01 ___
~

PG 506 r epl aces 106

067- 0502- 01

_96-5_6: 3 r ep -1 aces - 1_" 9_0__, '

U¹

Per f or ma n ce of r e pl aceme n t equ i pment i s t h e same o r
b et t er t h a n equ i p men t bei n g r ep l ace d .

PG 506
-

Posi t i ve- goi ng- - , - 4- - - t r i gger o u t pu t si g-
nal at l east 1 V;

Hi g h Amp l i t ude out -
put , 60 V.

PG 506 - Does not have
c h o ppe d f eat u r e .

- Amp l i t ude r a n ge
5mV t o5 . 5 V Á - Á .

- Fr equency r a n ge

250 kHz t o 250 MHz .

- F r eq ue n cy r ange
245 MHz t o 1050 MHz .

- Tr i gge r out put -
sl ave d t o mar k er
out p u t f r om 5 sec
t h r ou g h 100 ns . On e
t i me- ma r k can be
ge n er at ed at ± t i me.

- Tr i gger out p u t -
sl ave d t o mar k et
o u t p ut f r om 5 sec
t h r o u g h 100 ns. On e
t i me- ma r k can be

ge n e r at e d at ± t i me .

- Tr i gge r ou t p ut -
sl aved t o ma r k e r

out p ut f r ~m 5 sec

t h r oug h 100 ns .
On e t i me- mar k ca n
b e ge ner at e d at

t i me .

106 - Posi t i ve an d Negat i ve-
goi ng t r i gge r o u t put
si g n al , 50 n s a nd 1 V;

H i g h Ampl i t u de o u t put ,

100 V.

0502- 01 - Compar at or o u t p ut
can be al t er n at el y
ch o pp ed t o ± r ef er -
e n ce vol t age .

190 ’ - Amp l i t ude r a n ge 40 mV

t o 10 V Á- P.

0532- 01 - Fr e qu e ncy r a n ge

65 MHz t o 500 MHz .

0532- 01 - Fr eq ue n cy r a n ge
65 MHz t o 500 MHz .

180 ‘ - Tr i gger pu l ses 1, 10,
100 Hz ; 1, 10, a nd
100 kHz . Mul t i pl e

t i me- mar k s can be
ge n e r at ed si mul t a n -
eousl y .

181 - Mul t i p l e t i me- mar ks
184- Se par at e t r i gger

p ul ses of 1 a nd 0. 1

sec ; 10, 1, a nd 0 . 1
ms ; 10 a n d 1 ¼s .

2901 - Se p a r at e t r i gge r
pu l ses, f r om 5 sec
t o 0 . 1 ¼s . Mul t i pl e
t i me- mar k s ca n b e
ge n er at e d si mul t an-
eo u sl y .

± ___ . . ___. __ _______
out pu

_ Å. _
t s

__
a r e
®

s h or t
__. ___- _- . . . _. _.

pr oof
. .

.

. _. .
‘ ™™

_. _. , _
¤œ

__.
500p

_. ____
l
__
u g

. . __-. _
i
_
n

. . _ .
i
__- _t _r
nst r u m_, e nt s

_. _- " ____- " n_
500

_. _- Se_
r i es

.É_~
P• Ÿ¤ˆ : ‘ ™™¤œ· 500 ge n er at or	 ower Mo d ul e.

190A,

191

067- 0532- 01

SG 504=r e p1_aces _

SG 503

SG 503

067- 0532- 01 SG 504

0_67- 0_65_0- 00
_f 6_5671 ¨ r e pl aces 180,

180 ‘ TG 501

181
184 TG 501

2901 TG 501

- - - - - - - - - -
DM501 r epl aces 7D13

È ~ ¡ G 501 r e p l aces1Œ7

Compar i so n of Mai n Ch ar act e r i st i cs

PG5Œ1 - - Ri se- meil ess f h-an - _ 1Œ7 -̂ Ri set i mel ess t han - ~

3 . 5 ns i n t o 50 ©. 3 . 0 n s i n t o 50 ©.

108 PG 501 - 5 V out p u t pu l se ; 108 - 10 V out pu t pul se

3 . 5 ns Ri set i me 1 ns Ri set i me

PG 502 r e p l aces 107

108 PG 502 - 5 V ou t put 108 - 10 V out pu t

111 PG 502 - Ri set i me l ess t h an 111 - Ri set i me 0 . 5 n s ; 30

1 ns ; 10 ns t o 250 ns

Pr et r i gger pul se Pr et r i gge r pul se

del ay del ay

PG5Œ8 r e p i `aces 114



CHANGE REFERENCE - . - - 4- 3255- 8- - -

DATE _5_- 2 4- 78_. ___. . _zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• FF SN ’ 064290

CR697 i s added i n p a r a l l e l wi t h R697 cat hode t o p i n 5 o f U695 ; s hown on

di ag r am 3 POWER SUPPLY & DI SPLAY .

PAGE 1 OF 1

ELECTRI CAL PARTS LI ST AND SCHEMATI C CHANGE S

CHANGE TO :

Al 670- 2978- 05 CKT BOARD ASSY: MATN

C118 283- 0615- 00 CAP . , FXD, MÄCA D : 33PF , ( • ŸœVALUE) SEL

R116 315- 0471 º - 00 RES . , FXD, CMPSN : 470 Ÿ—œ, ( • Ÿœ VALUE) SEL

RI 18 315- 0471- 00 RES . , FXD , CMPSN : 470 Ÿ—œ, ( • Ÿœ VALUE ) SEL

ADD :

CR697 152- 0333- 00 SFMI COND DEVI CE : S I LI CON, 55 V , 200MA, 1N461 D
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