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A 

I-

B 

C 

D 

f---.=-+-

E 

F 

-

G 

I ISSUE 

J-;}68 H 

J9932,A CONTROL ~NIT (bOA) 
- CIRCUti -- -

SD-99331-01-DI 
--··----

BEt:t:1"E:t:EPHONC:-t:l\BOF!JO.TORte.-t"".6_S_ 
11«:()'"'~C)fltAUO I t 

I 8 I 9 

---- ----..-------------
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INFORM1U I OH NOTES: 
JOI. UIILESS OIHERIIISE SPECIFIED: 

RESIST'ArlCE v,LuES ARE IN OHMS, 
K IS FO~ XILO!il!S, 

A C~FAC ITANCE" VALUES ARE llf MI CROfQRADS, 
taLUES PRECEDEO SY THE STMSOL•(FLUS) 
OR -(Ml 'IUS) ARE 111 VOLTS. 

}02. THE TERMINAL ~UMSER dSS I 6Nl!ENT FOR THE 

"' rnrEGRAIEO CIRCUITS ARE a.s FOLLOWS: 

o.41CT JUAO EXClUS IVE JIOR GATE ,4 PER [C'. 

8 

:~} 
:~& 

11~ 

11cc 
C 10 t 12 

C 14~ 
16 

0 Tl 
15 . GRO 

INPUT /OUTPUT INFORMAi I ON 

D 

E 

F 

G 

H 

UlFORMAT IOH IIOTES: (CONT) 

302. 8. 41(Y 8 LINE OATA SELECTOUMULTIPLEXE.1, I PER IC. 
7 

4 0 
} 

2 0 

J 

15 4 

14 5 

I J b 
CICY 

;2 

11 Q b 

10 

9 

STROBE 

7 
(EHASLEl 

'-
ijo 

} 
o, 

• o-2 

D; 

04 
DATA 1~, 0 

INPUTS 
05 

14 

1 ! 
De 

07 
1< 

'1 

11 

CATA 
SELECT 

8 (BINARY) 

i'. 

!IIPUT/OUTPUT ItiFOR~ATION 

IIIFORIIAT:ON l~TES: (CONTI 

302. c. 502L 
1 PER IC. VAR I CLOSSER 

15 
P.) Rl Rl Rl Rl 

J.JK 
R2 

4,8, .2K 

12 

TVL 

lb 

RVL 

4,8, 
12 ij2 

.SK 
RT Rl Rl 111 • 2 

J.JK J.JK J. JK J .JK 

HIPUT/OUTPUT WFORMATIOII 

302. D. 502R 01fFERENTIAl TRANSISTOR PAIRS, J PER IC. 

Vee 

I, 11 10 
SUBSTRATE 

OJ IL 

GRO 
ftlPUT/OUT?UT JllfORMA T I ON 

---------~--------------------- ------------------------------------------ ----

0 2 3 4 5 6 7 

\ 

A 

B 

C 

0 

E 

F 

G 

r---------------,,--------'-----1H 
- J 9'1JZ9A CONTROL Utl IT ( 1:0~ 1 

ClkCUIT 

BELL TELEl'HONE LAeORATORIES 
IMCO•l'O""''IG 

8 

SO- 9-9331-01-02. 

6S 

9 



A 

8 

• C 

D 

E 

F 

• 
G 

• 
H 

WFOR~ATIOH IIOTES: (COHTl 

J02. E. 5028G HIGH GAIN COMPARATOR. 
I PER IC. 

V (-) 

Rl 

100 

1& 

~12 
250 

Q& 

4 ___ _J_ ____ ~....,.;i.:;,}~1----4-----1~--;---;--,v,,.-1-t--
2u WK 

--1-----1 Q21 

R15 
500 

V1H 
q_:,---+---4-------1---------' 

Q22 Q2J 

Rl& 
500 

15 l 1 

Q 
}& 

R21 
100 

14 

R2J 
4.8K 

R24 
4.}X 

R25 
2 .4K 

t28 
Is& 

OUTPUi l 2 

GRO 11 

44 
~-----------10 

s 

--4-------++-....L..--v-.,y----------------8 
Q24 Q25 RIO 
a.; 

100 J L 
7 & 

IPIPlll/OUTPUT HIFORMAT 1011 

0 2 3 4 

UIFORMATIOM IIOTCS: (COl!T) 

}02. F. 502EP PltASE-LOCKED LOOP. 
l PER IC. 

__________ Cf'-+-J& 

------~OU~T'-"RE~F--+-lS 

~----V~C'-'O'-"'OU~Tc..+-l 4 

4-...j.!.l""--"-"-'-----' 

5--¥1~-=------' 

0 
_...j.!.lVC.;O!....!<.GA,:.:lceH,.._ _____ __ 

7 _-vc,.,o'-"G:::.llol:..:;H,___ _____ ~ 

S -➔P~C,....ll.OU!!.T'------, 

1} 

,-,-----~X4--12 
....._ ___ ~G~R~0-+--11 

1--------'y--t--10 
'----------'l_P_F+-- 9 

}02. G. 61JF OPtRATIONAL IOO'LIFIER 
2 PER re. 

5 

OJ 

RI 
500 

o; 1----IH---t Q& 

R2 RJ 
32K 500 

6 

R4 
4, J 

8 

RS 
17.SK 

\ 

A 

8 

INPUT /OUTPUT !NFORl!AT ION 

C 

D 

E 

F 

HIPUT /OUT PUT lttFORMAT I Oil 

G 

ISSUE 

IGEJ . ·• -·-- -·- -
-------------r------L----1H 

7 

J~J29A CONTRCL UNIT (&OJI) 
CIRCUIT 

S0-99331-01-03 



• 

• 
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2 

3 

4 
;; 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33, 

34 

35 

36 

37 

38 

SC /(MFRDISC) 
AUTOMATIC CONT~OL 

i TS T /NOR) l<EY 

/000' HZ TONE' ON LEAOS 
T8:R OR Tl aRt 

T ©--4-

/000 HZ TCS'T TON£ 
t..EVEC. BELOW -f408M 

I 
tr 

I 

: SPE:EC# (o,r OTHER SJGN,4L OIITS/0£' OF' . 7iS}ABOV<-;,,-vv 
SR 

3 sec APPRO.( 

I 
LEVEL OF SPE:F:CH 

8£1..0W -4SVU 

t~ 

\ 
~ ... ,.'9 
ISSUE• 

' 

11 

12 

13 

14 

15" 
'-..... 

16 

17 

18 

19 

20+--

21 

22 

23 

24 

25 

26 

27 

28 

-- 29 

30 

31 

32 

33 

34 

35 

36 
<.i. 

/68 37 
!:.!. 

31J 

39 

40 

$1)-993 31-01-EI 
~-----------''---"-=~-=----------------------------------------------l=================£~=-------l- 4c---

Wll29~ CONTROL UHIT (bOO 
CIR~UIT 

BELL TELEPHONC: LABORATORIES 
IMCOftPOIIAnD 

39 

A B C D E F G H J K L N p R s T u V w X y z AA AB AC AO AE 
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\.-tN\..UI I rn:.\,IUlRC.MC.t't I~ 

&OA CONTRO\. UNIT CIRCUI I 

APPARATUS 

0£SIG COO[ Ci'T. FlG. 

1--..:11:::E:,C:K"-"'ff:::EO:,_:T.---l---cc-c-:,:,.:C::;;IJIC'-=rUIT"--'-PR.:.:.E!:;:0..:.;A:;;f<A..:.;Tlc:.:O::.H:..-__ _, TIST SEE 1-..;:Dcc•R;.;:;E:;:CTc;;:;:CU:;;R.:;,RE/IT'=;,...;FLO=Wc..ll:;;E:;:QT:.....~ 

BSP CONT ARN. 9 ~ TEST Cl.JP DATA x, TEST 1"£ST TEST ~ n:sT RE.I-OJ 

FlG. PRES TIM. INSUUn: CONNI BAT. •-.co!IN GllO PREP ~n: WOG f'llP MA MA MA 

REIi ARK~ 

--~:• 
I'"" 

I ' --
L..- ~ 

jff; 

2A 
REI.AT 

s nnun 209 lU(S) 2U(S\ ~GB I 2 0 10.9 to., IITO 111TH (fJ - . -~ 
lnii 

I 
18 

lnr. 
I 

1 I 209 
I 

IL(TI 2L(T) NGB 1 2 0 \J.2 12.& HTO WITH (S) - ~ =-~ 
1 

i I ' ~-1----'~--:i -+-+-+---¼--t---l,----+---+----+---lf--¼--t---l--!--+----1--------1 I I II 
l 

I iiv 
I 
I 
I 

' 

I 
I 
I ~ 

' !DI 

I I t, 

i I I 
~==~t===~t=t==~==t====t===~==t=======t======~======:t::j:::ji===t==:i===:t::j:::1============·:t - \ 

~==+====~=+=⇒==⇒====t==~==~=======t=====~======t==t===t===t==t===t==±===t==========j . I n:sT NOTES: 

1. DISCONNECT CO SAT. fROII &Ool CONTROL UNIT llNO REl'IOVE 
PRl"TEO WIRING CUO 8EFORE PERFORIIIMG TEST, 

2, P0LIRITY FOR TEST SET COHNECT10H: BAT. (·): GRO (•). 

J99l29A t0ttfR0l Utl!T (&OA) 
CIRCUIT 

BEI.L TELEPHONE LABORATORIES 
IMC01t,0Jt4.ft0 

SD-99331-01-FI 

II 
I 

L­

ISSUE 

/68 

" .. 

.. .. - - ···- ...... 

........... •-··,· ............ ..,,,_': .... , ..... ,... .. .., ....... _, _____ •·•····· .. ··,-·,.· ·tSStl£'- ·- . . I, 

\ ...... Im 

J99}29A CONTROL UNIT lbD~) 
CIRCUIT 

, -
~~ ~ 

........._ 

, __ - --

ZA 
IDL 

.__~ 
B 

. - ,__ 

1
1 SSUE 

·IGB 

© SD-99331-01-FI 

HG 

~ 

Lt 

sELL TELEPHONE LABORAT0R1es I 65·" L---------------------------L-----.!'~""~""°"~!!!!;•~~o _____ -1,..:::,..~L....•--•_u_•_•_••---------I,. _;' 
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CAD / {MFR 0/SC) CAD 2 \ 
( F"QK HPP FIGS. I, 3 #HO 4) ( FOK APP F/6. ff AND t.) 

A A 

' 
,, 

38 37 3' T 
tll(A) ·-;; V 

• 17 
38 2 R 28 

f--- ~ t/1(8) 

.:16 

r· 
/8 

0 I - cll(M) 
-..... - 33 37 

0 
SEE NOTE 

0 
B 8 

I 
?7 ~ ?03 27 

0 - . - - . -
R i?l:i .s le 17 

..II (L) ' ~ V 

• 
TO ?6 36 .__ -

TR/INSM/:, S/ON 0 (15T) Tl1 0 
TEST J. I/VE OR 23 KEY TRAIISM/55/0/V 26 

TEST TRllNK 0 TEST LINE OR 0 CIRC//tT OR Tl5ST Tl?(INI< 
TEST </NO .N 7 CIKCUIT ()Ji' TEST /6 

0/S'Pl A't Cl(T S 0/.'fPL/iY CKT 0 
C C (SD·l31?3·0I) (S0-18123-&I) fl 

Tl 35 8 S0-/8277··0/ Tl 35 
ell (K) - V 

/6 RI 25 
t/l(cl) 0 0 

IS ·/S· - 0 0 -
24 IQ 34- ........... 
0- 0 

RI .?S II 24 
\ 

--0- 0 
D D 

14 14 __ o_ - 0 - -- -· . --··- ... .. ----. -----··-- -- - - --· ·-·- ., ____ -- --- - -- --------·-··--- • '> . 
17 33 

SEE NOTE( A /2J ~ 0 - -- . _.;_ -

203 8 /8 12M (s) REL 23 . ·- 0 -
/3 /3 
0 0 

.roR OTHER T#AIV 3,? /'"(JR OTHcR THl1H Ji? 
NO. S X8AR OR 0 NO. 5 !(8111? OR ,<>ss 0 

E E PSS NO. 2 / RT// NO. I ?? 110. 2 / RTA ,VO. I 

~ 22 .. - - - . 
0 0 

F"QR NO. S !($,9/f ONLY~ 
/2 

FOR HO. S l(8RR ONl Y 
12 

-48V 0 -.:a 0 
TO FR,9ME FVSE Pl?NEL 

\3/ 
TO F"l?,191'.--IE FUSE PANEL. 

\31 f--- TO M/S"C r"~E 8D OR - 4-flV 

~})REl 
T/J MISC FUSE 80 OK •"-<I 

i/l(C) 
TO rl/SE P/1/VEL c49V /,?/ FVSE PANEL ( ·./.a I,, 

TO FRAME" FllSE PANE.:. Gr.0 0 TO FRl?Me Fl/SE PAIV~L <;,vo 0 

TO MISC FUSE 80 tfl?O 
, \II 

TO MISC FUSE 90 r;,;o 
\II 

./l(tV) 
- F GKO I 13;: F TO REt.AY RHCI< Wllfc TO KEL/?Y 1'?.f/CK W✓l?E 

WHEN Fl.lRN/S"'EO OR TO 'TB/ W#EN Ft/PH/SHED OR TO TB/ 
F"RRME l,/i'O ON 6011 FrMME&HO ON 6Dl9 

CONTKOl. CONTROl 
t/Nl'T VI/IT • - '--

.. 
-

G G 

• - -

i 
ISSUE 

- - ·- !68 H H 
-- -----

- ! 
' - J 'l'IJ29A C'llNfR0L UNIT (!,OA) -- -·- - -- - .. - -
; CIRCUlr 

.. S0-99331-01-GI . cl - ~ 

: ----
16s ! 8EL!.. TELEPHONE LABORATORIES _Tea .. U'\. \.. 

tl'CC0-C•4TCO 
IIJ~(l .. flt a I 1 I 2 I 3 I 4 + I 5 l 6 I 7 I 8 l 9 
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A 

C 

I 

. I 

I /,7" 
o--L( 

D ! 
,o 

~ 

E 

I 

F 

G 

H 

• r-Y• I 6 "-"1 VI .._, I '-"' lr'I 

CONTROL UNIT CIRCI/IT \ 
I 

1
r----------------VARIOLO~SER A 

l I I 

l' /G 2 1~s 
c;_ ~ 27-4K 

R/4 
-V,4 

FU.5 i . 
o.14~ .34'80 ~£ IIOT£4 

KIB 

I • 
C~.3 S£EMJT£9 I . -

I 
I 
I 
I 

______________________ _.. ______________ --j

1 

'z.2 

,rt--t--·----------- .AH?i.ffl/D~ CO/f-f P.ARISOH cxr 
RI!>, 
6i9 

RZZ • 
562 

.R4_3 

38.3K R_,., 
i;B/0 

JC/0 
.SOZR-E /3 

r----7 
IQc..r.-:; I 

,z I r r 1 
I I 
l.. __ ...J 

'----1--1----/~/---11- .... --Va 

/.6 

0./ 

12 

, 

!5£E 
NOTE? RO 

·~NJ( 

JC.3 
50ZL 

/0 2 

3300 3;1 "" 

> 800 ' 6PO ~/OK 

9 

I 
I 

7 ~~------
£ OW PA~S FIUER --------------, ' 

Cl.I 

HE---~ 
,f70Pr C/3 

rlE--~ 
4TOPr 

RZB 

(+~7 P/0 P/o 
-35. 6 R.63 PIO~ JI -ft 

+Vs 
,r;,1:, l : , ,v ! >-,--o 

C,.30 ~ I I 

'""T 
,- . CR8 = I I 

I I 

LA 
I I 

_ _,/;8 Vs ___J tl-c,2 I I 
.... j •CR9 I I T'"" I I t~ I" C >-, 

--18.0 Va-
\le-

---- -- --

ISSUl 

!GB 

B 

C 

D 

E 

F 

G 

.-----------------,-----------H 
J9'1}2'1A C0HTR0L U!llT (I.CA) 

Cl~CUlf 
SD-99331-01-JIA ! 

iL-~-~~-----~~------------------------------------------------------------------------F=aiEElt.~t:"1":=:;:EEt.DEEIP;;Hi<O)IN~E~tA;:iisoo;i;Ri:.A;T~~o;i;Rir1ES~7~6~sR==~;,~:..~,-------+----~='---~- ,...,~•,ouua 
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A 

B 

C 

D 

E 

_I 

F 

G 

H 

COllPOtlEIIT LI S7 

WTC.GRATED CIRCUIT 

DEV ID IC.1 

CODE 502EPl 
C:t.9\T 

OESIG LOC fMNT 

4 Jl4/QJ 

8 
C 

0 

E I 
F I 
G 

~ SrnGLE ELEMEPIT DEVICE 

f11TEGRATi:D CIRCUIT 

DEV ID !C.7 
COOE 502aG• 
ElEi'H OESIG LOC H'lt'"'1T 

~ JIA/E2 
B 
t 
0 

E 
f 

G 
. * SINGLE :LEJ.IEIIT DEVICE 

RELAY 

OESIG Kt 
CCOE M~IA 

OPTIOI 

X COIIT 
LOC 

ONT 
LOC ARR APR 

' EBM 
} E2H JIA/Al 
2 ESH 
1 ESH JIA/81 

COIL ~ .11A/C1 

CAPACITOR 

DESIG CODE 

I 

I 

Cl (S-19774.L.1, 
Cl <S-207:l&.LI, 
Cl KS-19774,Ll, 
C4 kS-20300 ,L 1 , 

cs 6014. S 
Cb 542AG, 2 

DHIG 

OESIG 

470PF 
1 
470PF 
.0}9 

Cl KS-20300,LJ, 0, 1 
cs 5351-!Y, ~.14:l 

C9 SlS!AY, 0. 10 
(10 KS-19774,L,, 2. 2 
CII KS-19774 ,U, 470Pf 
Cl 2 kS-lq774,Ll. 470PF 

C\J KS-19774,U, 470PF 
C14 ltS-1977~,Ll. 470PF 
C!S 5}5HP, .010 
Clb XS-19774,Ll, 470PF 

Cl 7 KS-19774,U, 470PF 
Cl8 KS·20JOO,L2, .022 
C19 XS-20JOO,Ll, 0.1 
(20 ~1SXO, ,05'1 

(21 XS-1~774,U, 470PF 
C22 KS-19774,U, 470PF 
C2:l XS-19774,U, 470~F 
(24 ~S-19774 .L2. 470PF 

C25 KS-19774,U, 470PF 
Clb KS·fq174,~2. 470PF 
(27 bOIC. 25 
(18 . 0022 

IC2 

502E? • 

LOC 

JIMA5 

res 
a1cn 

LOC 

J1A/F4 

IC:l 
502L l 

OESIG LOC 

.ii £1/Ao 

rcq 
41CYJ 

OESIG LuC 

J1A/H4 

CAPACITOR (CONT) 

~ESIG 

(29 
CJO 
Cll 
02 

OJ 
04 
05 
Clb 

COll!IECTOR 

DESIO 

P!Ol 

DIODE 

DESIG 

CRI 
cu 
CRl 
CR4 

- CR5 
Cijb 
CR; 
CRij 

CR9 
CR10 
CR11 

JC4 
~lJf 

I OESIG LOC 

J IA/09 
JH./07 

IC10 

502R 
I OESIG LGC 

JIA/F5 
JtA/F6 
; IA/Fl 

JIA/Gt 
J1A/E4 
J 1Q/C4 

CODE 

bOOA, I 
&028, 100 
&008, 5 
~028, ICC 

6008, 5 
&OJB, 16 
0048. 50 
603B. 1 b 

CODE 

KS-14J45,L1 .(PLUG; 

CODE 

521A 
521A 
5ll8 
8088 

8088 
SllL 
sns 
808H 

8088 
458C 
458C 

[C5 

bl J; 

OESIG LOC 

JJA/F2 

J 14/GG 

-

IC! 1 

4 IC1 

DESIG LDC 

JIA/05 
Jl4/llJ 

J IA/H2 
SPA~E 

......... 

RESISTOR 

DESIG 

Rl 
R2 
R} 

R4 

P.S 
Ro 
H7 
RB 

Rq 
RIO 
Rl 1 
Rll 

!Co 

5028G i 

OESIG LOC 

J l~/02 

DESIG LOC 

CODE 

KS-ZOblo.La,;EE l«JTE a 
KS-10&1b,L;A, 1: 
KS-lublb,llA, 5&2 
KS·20&1o,l1~. 2o1K-

KS-20b16,L1A. 2olX 
KS-2061&.L a, l>Bl 
KS-20&1&.LlA, 101 
K~-20&16,Ll~, !Cl 

KS-20&1&.LU, 10K 
K5-20&i6,LlA. 5.!t!t. 
Ki-2CbU,,LIA, 27.4K 
KS-20b1b.L!A, 1.21{ 

RD KS-20611>,Llll, 82.5K 
R14 1574. ]!80 
RlS r.S-20&1o,Lll, SEE IIOTE 4 
R 1 & 25 7A , l~eo 

~17 .<5-20~10,L•~. Sff ~!0/E J 

R18 ~5-21Jblo,L,w, ;)~~ NOH: '1 
R19 (S-1&311 ,LSO, &Qn 
RlC. ~s-20,;h,Lll, SE ,,or:: 5 

R21 ,S-Wblio .• :~. o0.4lC 
R22 ~S-iol!l.LSD. s&, 
R2l KS-20bl!.,LH. SH l>OTE 10 
R24 KS-20blh,tlA, lS.H 

R25 ~-Noa,L\4, eaU 
Rl& KS-;Ool&,Ll~. IOI. 
R27 KS·ZO!il~.Ll:. Z 7~( 
R.!8 K5·2Ub!b,_LI~. ~ .... 

R29 K~-20blo,L14. 5'1~ 
RlO KS-2Dolb,Ll4. !0-: 
Rll KS-20bl~.LIA, ~;,.: 
Rll KS·20&1b,L1A. SH NOTE 11 

iDl KS-20&1!.,LIA, SEE IIOTE !, 
Rl4 ~S-20&1 &, llA, }11, 
RJ5 KS-20&1&.Ll!, SEE lrOTE b 
R:lb KS-20bll,,l1A. 21S~ 

Rl7 KS-10t1&,Lf~, 1:ii 
Rl8 KS-2Golb,L1A, s;;:: IIOTc 7 
R:l9 KS-20&1!.,LIA. ~b.~~ 

R40 KS-20611:,LI~. o.s~ 
R41 KS·ZO&lb,LU. 41,4 

PART OF CPS I 8 IA ·•·' ··---------~--------------------, 
CONTROL UlaT CIP.C!JIT 

CCMPO'IWT LI ST (CO!IT) 

~(~CNT) 

DESIG 

P.45 
~4o 
q47 
R~S 

R5l 
R54 
R55 
?.Sb 

R57 
R58 
RS9 
R&O 

Rb! 
Rb2 
R6:l 
Rb4 

Rb5 
Rbb 
Rb7 
RbS 

R&q 
R70 
R71 
R72 

R73 

THER/o!ISTOR 

CESIG 

RTi 

TRANSFORMER 

OESIG 

Tl 
Tl 

QI 
02 

CCDE 

XS•20616,llll. 21.SK 
KS-20o1&.UA. 909 
XS-2061&.LIA, )09 
!f.S-ZObi&,Lltt. :lolO 

U-2C61 b,l IA, 7590 
'5-,%1b,LIA. 5b20 
~S-20b1b,UA, 5.1 lX 
~S-lll.189 L6C, 1&90 

KS-141,0J .L lA. bH 
<S-Hblo LI~, IOOX 
XS-1C&lb,L1A, 3480 
'5-20olo,L14:, 511K 

U-20&16,LU, 27 .4X 
XS-20&16,LIA, 100K 
KS-2Dblo,Ll4:, 100K 
KS-20610,LIA, 11111 

XS-21iol6,LIA, 27.U 
KS-206ib,L14, 511K 
XS-20&16,LIA, 27.4K 
X.S-20&1&.LIA, iOOK 

XS-20b1&.L1Q, 5.11K 
XS-20&1&,llA, IOOK 
X.S-ZQ&lo,Llll, :l1&r. 
tS-20&!&,LlA, JOCK 

XS-201,1 b, l1 A, 11411 
KS-lObl&.LIA, 27 .4K 
~S-201.ib,LIA, 121 K 
KS-2061&,Lln, 10K 

KS-20289, LbC, '.'S30 

COOE 

17A 

CODE 

25&4N 
1S6dn 

::J{f h 
Cl, 

K~T2 

J f 2 I 

::JRn 

NOTES: (COUT) 

4. SELEC TEO VALUES FOR R l S AtlO R 1 7: 

P:IASEO­
LOCKEO 

LOOP NO. I 

31.&K, 24.bK, 19.&K, 15.oK, l:l.OK. 10.7K. 8.lbK, 
7.15K, S.83K, 4.70K, l.74K. 

5. SELECTED VALUES FOR R20: 
ll.bK, 21.5K. 16.21, 1:l.OK, IIK, 9,JIX, 8.25K. 
i. lSK, 6.49K, 5.90l, 5.lbK, 4,87K. 

b. SELECTED V~LUE.S FOi R:l5: 

12!.K, 140K, 156X, 1B2<. 215X, 2blK. D2K. 4&aX, 
750K. 

7. SelECT(O VALUES FOR R:la: 

ia.,x, !O.SK, 7.15K, 4.87K, .b5K, 2.61K, l.%~. 
1.40K, 953, &1'l0. 

8. FOR CPI ~I : 87b 
FOR CPll RI : Sl&. 

q_ FOR CPI P.18 = 978 
FOR CPIA RIB= 'BO. 

!O. FOR CPl R,; = 931 
fO!! CPI A RH = o:l4. 

11. FOR CPI RH= 505 
FOR CPlll i!.'2 = M9. 

12. FOR CPI Rll : Sa,~ 
FOR CPIA ~H : 152. 

ll. FOR CPI R57 t<.~O R6J = 24. 9K 
FOR CPlA R57 ANO RI,} = 10. /K. 

CIRCUIT 

\ 
IIAIIUFACTUR IIIG REFEREIIC'S . 
CUEGORY 

PACK CODE. 

110. 

CPI 
CPIA 

COIINECT OR OIi FRAME "OIIE 

NOTES: 

PHASE­
LOCKEO 

LOOP ~0. 

VAR 10-
LOSSER 

1. UNLESS OTHEl!WISE SPECl<lf.D: 
RES I STANCE V~LUES 4ffE IN 0111'.S, 
X IS FOP. llLOK'IS, 
C,iPACITA.~CE ~ALUES l!llE 111 ~ICROFARAOS, 
VALUES PRECEOEO BY THE SYMlOL + (PLUS) 
OR - (MHIUSJ ABE IN VOLTS, 

2. ½ GROUIIO ~ETUilll. 

l. a4;rERY .l~D GROUIIO :RlllNATIOIIS FOR !C'S: 

Dt51 G 
-VA ·Vs VA Vs •Vn 
l[ffll. TERM. lE?.11. T(iill. !£RI!. 

[Cl } 11 1J 
1(2 } 11.15 n 
10 1,i, 

9.11> 
ICW 4 a 
!CS ~ 

[C~ 9 11 
rt7 9 11 

IC8 
7, 5, 12, 
1), 14 ' 

1cq 4.7.8. 
lJ, 14,15 

ICIO 
,:;, 10, 
11,11, 

lCII 5 ,7 ,8, 
12 

•Vs 
TERM. 

8 
n,1s 
1 l, 15 

-~ 

KS· 20l00, L1 • --------1--------------------------------------- !l4._ ____ l(S:-LO_olb,Lll......!u.._j__ ____________ ..:_ ________ _ 
R4J XS-20~1&,ll~. 38.lX 
R44 XS-20olb,L1~. ~eio J99H9A cr,IHROL UNlf (hQ~) 

CIRCUlf 
30-993.!J-01-JIB 

A 

8 

D 

E 

F 

G 

eELL TELEPHONE LABORATORIES 
'-;;L:;:,~;;-,;;:,..;;n;;-,-----=-------r----------,-----------.------------.---------.----;-------------,-------------.-------.L-----,,--.!:'":!C:.".D:O,a=·•:::T!!CD~----_.J~~;;l..;=========-=:;;J= ~--=Jf----0 2 3 4 5 6 7 8 9 


	00001.tif
	00002.tif
	00003.tif
	00004.tif
	00005.tif
	00006.tif
	00007.tif
	00008.tif
	00009.tif
	00010.tif
	00011.tif
	00012.tif
	00013.tif
	00014.tif

