
-

J I 10-80996-0S f owe ~.eo- 11...: ,..~ .... ISSIJE lSSUC ....,.,, 

l1-.r75 
CP.I ~5 

I I 
JHf 

5) SHEET INDEX 
J,f~ 

~ !$UENO. 
CO!r.ENTS SHEET ISSUE NO. I 

10/.,/;; 
I)/{ PP CONTENTS 

28 E$J 1 z l 4 5 6 1 a q , . 11 12 1l 14 '15 ,. 17 18 ~9 20 Z1 22 23 24 25 NO. 1 2 ' 4 5 6 7 6 9 0 11 12 H 14 15 6 17 16 19 2C 21 22 2} 24 25 APP/8 Q,Y !Mz. SHEET I NOEl: b 7 a ~ 10 11 11 I l 14 J12A 1 1 1 1 I 1 1 1 1 1 1 I 1 1 
O,IJ DP A1 1 l l • s CPS 12 HIT TEST CONT PRIM ltlG DECODER I SUFP!IRTING ll!FORNATION 

J128 1 1 J l J ) ) 3 ) ) ) ) 3 ) 3A IA.0nA ~,i;, ~J ~PPARATUS INOEX ~l 4 4 4 • 4 9 • <J q • I 9 J13A 1 1 1 1 1 1 1 1 1 1 1 1 l 1 OIi /l(f. CPS 1} LOCAL RESPOND€R COITTROL CKT 8 I LEA~ INDEX • 7 7 
9 ,' r 9 ~ I 9 JHB 1 1 3 ) l ) ) l l l l J J ) I PN pp 

OPTION I NOEX Al • 4 
I 48 APP I<,.¢,/;, f.l;J 

f 
J14A 1 1 1 1 1 1 1 1 1 1 1 l 1 14 ON 'Ir/£ CPS 14 LOCAL RESFONOER CONTROL CKT A .38 --.+ I J148 1 1 ) l ' l l l l l ) l l 14 

/ 01> DP 1 -81 1 2 3 ' J l ' l 'l '. :1 ~ 9 ... J15A 1 1 ) l 5 & b 6 I, I, b 6 b • 5A -,pp 'tJRt/JJ Et;. t Bl l l l l 5 s ') ,, 
~ 5 s s s s CPS ·5 ~:F OSCILLATOR (Iii IN FRAME) J159 1 1 ) l 3 l ) ) l l l ) ) J 'FA ON L>w FSl 548 INTERROGATOR TEST 

CONTROL CKT SJ l 1 l 1 5 s ~ ~ ; s s i 5 __ .s J1'5C 1 : ) J ) b 0 I, b I, I, b b b I IZE~ OP 
6,tJ /fPP 3/Z:/TT ~;;:J 

... 84A 1 2 J 4 4 4 7 1 9 ~ ~ 9 9 11 J16A 1 1 1 1 1 1 I l l l 11,11 11 11 5/1 w,a /,fCJ s,.s l l l 4 4 4 ~ • 4 • 4 ~ ' 4 CPS .6 J<EYSOARO CIRCUIT J168 , I l I l l 1 1 l ; 1 1 ' I I u~ :rs 

l FSZ 54C MANUALLY CONTPOLLEI.' 85 1 1 J } l l l } J l } J ) l J16C 1 I 3 } ) } } } 78 .IIPP .J/;,Jr; IE'~J 
.. 

} } 11 II 11 11 1;JT€RROGATOR ~XT 8b l 2 l • 4 4 4 ~ 9 q 9 ~ 9 14 J17A , 1 ; 1 l 1 1 I l 1 l 1 1 l 68 t,,·., "1£J 
87 l 2 3 4 5 5 5 5 9 9 9 q 9 1-4 CFS 17 NIIIIS!IC OISPL.\Y CIRCl!;T J17B 1 1 1 1 l l l 1 1 I I 1 I I I lEh 'DP 

I 
FSJ 5411 ?OTL CONTROL CkT 

911 .4PP 3/vln E.$.1 BB l 2 l l 5 5 5 '> 5 5 5 5 s 5 J17C , 1 3 ) ) l } J l 3 3 J } ' } 7"' W,5 /lt!J fS4 54E MCI/RCU CO/ISOLE 
CPS 18 P11NEL RESULTS MOORY J18A , 1 1 I I l 1 I ! 1 l l 1 l I 7£1, OP FS5 54F RESISTANCE 8UILOOUT 89 2 2 4 4 b I, I, 9 9 I 9 q 9 J18!1 , ! l 3 3 l J J 3 J ) J J l !U APP Jfz,J1,1 C(;J ...... ··- ---~ 

J19A 1 l l 1 1 l 1 1 I 1 l 1 l 1 9,9 W.5 lfcJ CFSH FNIEL PRlMlt;G ►Et-lOP.V APP FIG. l Cl I l ' 4 4 4 7 7 9 9 9 9 9 9 JHa 1 I } ~ ! } j l l J J l l } 
I I Z~DP 

.I CZ 1 2 4 4 l 9 9 9 9 9 J 5 5 5 ; 5 5 5 IP.II APP 1/11/n 
I~ 

APP FIG. 2 ' 4 a 9 J20A 1 l J 5 5 5 9,9 W,5 J APP FIG. 3,4,5 Cl 1 2 2 4 4 b b a 1 9 9 ~ ~ 9 CPS 31 Aljl!A~•lUMERIC CISPLAY <:I\T j208 1 I I I 1 1 l 1 1 1 1 l 1 1 I izr4,.o.:, I :1 -CIRCIJIT l.'OTES ~20C , l 3 4 5 5 5 5 5 5 5 5 5 5 /Ill /:PP J/t,jr, ..... I EQIJI PIIENT t'OTES 01 1 .2 J 4 4 & 1 1 9 10 IC 12 13 13 
J21A ·, 1 I 1 1 1 1 l 1 10 0 10 10 10 IP.II w~',JicJ 

' ll!FORMATION NOTES 
CPS 21 PV,EI_ IN'ERFACE & 1-IONITOR Cl(T J218 1 1 3 ·4 4 4 1 4 4 4 4 4 I 4 I ZE/1 OP , • Ii!// IIPP Jjz,Ju l!o., 

't 
02 , I 1 1 l b b 6 & 6 b & & b JZlC , 1 } 4 1 4 4 4 4 ,n 1{ ,n ll 13 II",. 0/i¼ J,/U o, , l l 1 I l 1 1 ' I I 1 I 1 

crs 2! TIP t. RHlG SIIIT::HING J22A 1 , , l l J & b b b I, & b b b • I J;Pf. DI' 04 1 1 I l, 1 1 l I I 1 1 1 1 l J228 1 1 l J :; ' J l J l l 3 13 IJ /JB /IPP •ft,/1> E,;J : 
05 1 1 l 1 I l 1 I I 1 1 1 1} 13 J2,A 1 I l l l I I I I I 1 1 l 1 ' 

1;,.a "'~ ~(J 
06 1 1 J J l } J J l ) 1 3 } l CFS 23 TIMIIIG AND SIG.'IALHIG J2'8 , I l J ! ) } 3 I 3 1 l } ~ J : IQP, !),I' "l ii 

/,/:~ ZII 
1
3/2,/n /l~ rnFO~TION NOTES 07 1 1 I l 1 1 1 l 1 1 I I 1 1 & r.F SENOCR .._J2JC 1 I l I 1 I l l 1 1 i 1 n : } . w~ !,vu " 08 1 1 3 J J b & & l, & b b b b J2'10 , 1 J 4 4 4 4 4 I 4 4 4 4 ~ .j ! 09 1 2 3 l l 3 l J J J J 3 l J ' J24A , I 1 I l I 1 l I 1 I 1 I l 

• 010 1 1 3 ) } I, • b b b & & & b CFS 2< PRHIING FIELD ME«lRY ANfJ JZ4.l , 1 l I 5 s ; s ; 5 5 5 ; , 
~ 011 1 1 l '4 4 4 4 4 4 4 4 4 4 4 l\llSWer! '=All.BACK CIIT Jl4C 1 I l 1 1 I 1 l I l l l 1 l . 012 1 1 1 1 I 1 1 1 l 1 l l I 1 0240 1 I J ) J ; 3 l J l J J 13 l l 

01,j 1 l l J J J J l } J 11 11 II 11 J2:iA 1 1 J J 5 b & & ~ b ! & I, 0 b ' ---+-

fi 
014 " u CPS 25 MF OSCILLATOR ( 'ANEL) J25!1 1 1 1 j 1 1 1 ; l 1 I l l I I : 

...... J~C 1 1 J } J J l 3 } l 3 J l j 
El 1 1 l I l 1 I I I 1 l 1 1 1 J2SA 1 I l l l l I l I I I I 1 I sr1 
E2 CPS 26 BUTTctl CONTROL 1 PRIMING , I I 1 1 I 1 I 1 I l I 1 I I l l 1 l 1 1 1 1 l I I _,!?58 1 1 FOi,.'!AT OcCo.:;ER Cl:lCl,ITS 0 1 I I I l I 1 1 1 1 I I 1 1 JZIS<; 1 l ) 3 ) J ) J J } J } l l s::i 

1 ! 1 1 l I I 1 I 1 I 1 J27~ 1 l I 1 I If l l Ea l 1 
I 1 f 1 l 1 I 

CfS 2, ROTL PRIMiNG REGISTERS .!. ·-- --,.._ ·J :: J27S 1 I J 3 J 3 3 J ; l J j J J I 
PRlfll':U FO~AT TIWlSLATOR 

J27C , I l 4 j ~ J 4 1 4 4 a 4 4 --
t 

..ffS 28 i'O\.ER SUPPLY .•:::d 1 I J l 3 J J J } J J J J } 
G1 2 3 J 3 l J J J ? . CAO. 1.q 1 ' J J ,., 

CPS 29 OISFLAY CI\T J29 ~ ! 1 I l ! I I l 10_10 10 hi 10 I -CAO. 10-16 GZ 1 2 l 4 4 4 7 7 7 7 7 7 7 1+ J;o~ 1 1 I 1 ; ' s 3 a i ~ la "' ~ a I t C,S JO TOOCH-TOl'E 'JSC I LlATC~ C!<T . c~o. 17-20 ~} 2 2 4 4 & ~ 8 9 9 11 11 ll I'\- JlJB 1 I ' 1 5 b ~ s a i 3 8 3 8 - .__ I CAD. 21 ·ll (4 2 z 4 4 4 4 4 4 4 4 4 4 d CPS '1 0C 130UTIO'I CKT J,, 1 1 } 3 J ] J ] l ] J ) J J I 
001 1-!1 1 1 1 1 1 1 1 1 1 I 1 1 l 1 

" 4 6 • ~ I, !' •· - CP'.; ~ 1.0t'.4l o!P ,\ 111KG StrtTCllltlf. JJ. ~ ~ b &- ~ 802 M2 1 I 1 I ! 1 I 1 1 l 1 J I l J JJ~ 7 7 7 7 ? 7 1 7 . I 

CPS J~ AUT•)M~l1': ~E:;ULtS --BOl HJ 1l 13 GE~ER,TOll I J1}8 7 1 7 7 7. 7 I 7 < 

e 

~ pc,,.rn C1JIIVEaS I Dll Jl4 q ~ . 'I ¾ 't • CPS 1 FOi/ER SUPPLY J1 1 1 3 J :; } l l ) J } J } J 
~s PO~ER COlr/FPSION Jl5 'l 4 q 'I' q • s2A 1 1 l 1 I 1 l l 1 I 1 1 l 1 

i CPS 2 OAT.\ RECEIVeR 
JZB 1 l 'l 

I 
i l I 1 l 1 1 1 1 1 I 1 

I I 

l CPS , Tll11NG C IRCu ITRY J~ 1 1 1 l I 1 l 1 11 ; l l 1 1 
I I I J-lA j I I I ..!._ 1 . I l 1 1 L : 1 L I CPS 4 DATA ~ONVERTER - - ,____ ____ 

J•.S 1 1 1 I l I 1 I 1 I 1 1 l I 
CPS 5 Mr SEQUENCE Cl RCU !TRY J5 1 l I I I I 1 1 I I 1 1 I I S!-IEET INDeX NOTeS SUPF>OrITING l~:FOP"4-'Tl0Po! ~----

L CPS 6 INTERROGAlOR TEST CONTPDL/ JcA 1 l J } J J J 3 3 J } ) 3 ] 
CATEGCi.T I HO. 

~ 
PANEL INTf;RFAC~ CKT J60 1 l J ) 1 J J J 3 J } l 3 } I. WJ;EN OIAHGES ARE r,!AOE IN THIS ORAW1NG. 

NOTICE ONLY 'THOSE SH~,S AITTCT"u> Will. BE: 
CPS 7 l'IT TEST CONT INJ'CJlFACE A J'IA 1 I l J J J J J J l J J 3 J REIS.'-llm E~Ull'!!ENT Oi<Allllli, J~5.JS·l l •OJ ,o~ CH 0'1 ?ISCLOSll'IE -· ·- O.Jr~1~c. ,~.£ BE\..L SYST1£"4 

•,Q J78 1 I l l l l l l ] l J l l J J').!05-lC - ( ) I ,~sur: • .111 
JSA 1 J ; ' 5 5 s 5 s 5 5 5 5 2. llilS SHEET INDEX WILL Bf. REISSUE!i AND J,-l0540· 1 l £\C[?l uH,,I' ~li Ir :~N AGRff~E~l 

1141~ 
JTI 

6RO!.;GHT '"p TO CATE ~CH TIME AMY ~El, J·i.:CS-E·( ' 0 , CPS 8 I NT TEST CONT IITTERFACE B JBB , I } 3 5 5 5 5 5 s 5 s 5 s 
0." nlE DRAWING L'i P.tlSSUEO. OR A Nf.W ,J) JBC 1 I J J 5 s s 5 5 s s 5 5 5 GHU:r IS AO'lF.O. J9<05~i-( ) 

l I - ,o- J5.oa--01 IIIZO :> 'I: 'J9A 1 l J ) J l ) J l 3 11 11 II 11 
T CPS 9 PROGRA/4 CONTROL CKT A J9B , l - 3. -:11E l:>Gl!E NUMll£!1 ,!>SIGNED TO A (1l!IP'IEIII CO I "11 RiQT ,q.05 .. 

4T.:.TCO 
l J J 5 s 5 5 5 II II II 1· 

Of.~;ro OR li£W Sliffr WILL Be: THE <ao1-,so-11 H COMI--ON SYSTEMS ~TANIJAAO ~ J'li: ; I J l ~ 5 5 5 ~ .L .!.! 11 11 11 
SAMZ ISS~ Ml!Ml!ER AS THAT O!' TH, mAA~ISSIC.'I MtASU~INC 

,_ . _......, 
'-- J10A 1 I 3 J J J } J J ~ J J l J Sl!f'n"INOOt 

CPS 10 FROGRAN CONTROL CIIT 8 J10B 1 I I 1 I 1 I I I I ' 1 I l GE~-1EltJl '1f$l~ I ?T I OH •~J-l51·'1J A~ I, 
J10C 1 I ) 4 4 4 4 4 4 4 4 4 4 4 4. SHWS Tt'.AT .i.RE NOT Q!ANGED Will. j4 l'/l't t: I 
J11A , 1 1 l 1 1 1 l 1 1 I I RETAH THfllt c:XISTlNG ISSUE NUMSER. , MN«JJ.ltY COIT'!O!.le..~ o,m,r-.c,;ATC.! SVSTE;.t CPS ·11 ~ OECOO ING CKi I l 

SChEl1i>; IC ,. II J118 1 1 ; ) } ) l } l } } ) J 3 5. lllF: LAST ISSUE NUMBER Of THE ::l'EET • ® SD-S6608-01-AI ~;· 
I INC'!X IS R!::".:OGNIZE> A5 TllE U!E."f ISSUE I I I'/ SHffr5 , 

I NUMe~r1 OF rn:: o;iJ.WltlG AS A WHCl.£ 
6 a..,.. 7a.£PHOf40: L.:JlOAATOH1s:s 1 •6::-j 

I ~~nr, ..:, _, .... 1 .. 

•·--ti-
- r 

'""' \ ac), i,_-

V'1' -' 

----



0 z 3 4 5 6 7 8 9 
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!t 
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t 
I A 

I ;:; 

J • 1 B 

l 

EQPT l0C 
APP FIG. 

NO. I SH NO. 

CIRC~IT PACKS 
548 UNIT 

01 1 Cl 
04 1 Cl 
07 1 Cl 
09 I Cl 

1 l 1 Cl 
15 1 Cl 
19 1 Cl 
21 1 Cl 

lJ l Cl 
25 1 Cl 
29 1 Cl 
n 1 Cl 

l& 1 Cl 
'.8 1 Cl 
41 l Cl 
SJ 1 Cl 

59 l Cl 

.:rs 1G I I_C(.tf fvft 

• Cl0 .lJ'? fl( E~?T 

,~ AS~~LIES 

1,1 HJ ' wz ~B) ' IIJ 103 ca I 
41& 

w.. Ji!O . 
16 ,,, 

' 
... ... 

L0CAT 1 Ott 
0ESIG 

i,lP~ FIG. FS EOPT 
CAPlCIT0RS 

Cl oHS l 
-

L0C~I ION 
i:ESIG FS ~pp ,IG. EQPT 

t .lriS, 

---31 98) 4 

F•,SES 

Fl 982 4 

iEYPA0 t.SSEl4SLIES 

SI 5110 f 

DES IG I LOCATION 
FS APP FIG~ FQPT -510 TCHoS 

51 991 4 
SI &HO 2 
SI - 9E1 4 
SJ oH0 z 
S4 &GO 2 
55 SF0 z 
Sb SG0 2 
S7 SG0 2 

~8 SEQ. 2 
S9 SF0 z 
SI0 SG0 z 
Sll SFO 2 

SI? 800 J 
SIJ 7EB J 
Sl4 8B0 J 
S1S 800 l 

Sib 0co l 
Sli 8~0 J 
S18 8A<t J 
S19 880 J 

520 8C0 l 

B 

521 8G0 J 
C 

lOCATI~ 
0ESIG 

FS I CAO i,lJ>?ftG. EQPT 

S2! SG0 l 
523 SEO J 

524 SEO l 

C 

D 

54C UNIT 

01 2 C2 
OJ 2 C2 
05 2 C2 
07 2 C2 

09 z C2 
11 2 C2 
1J 2 C2 
20 2 C2 

25 J CZ .C! 
CPZ9 > CZ 

CONNECTORS 

JI 1G0 1 
Jl 2HS 2 
J2 100 I 
JJ 100 1 

JJ 2G5 J 
J4 100 1 
J4 2G7 J 
JS 100 1 

JS 2H8 2 
Jb 100 1 
Jl bH& 2 
J8 SAO 2 

NETl.'ORKS 

( )RIA 9C8 5 
( )RA 188 5 
( 1T1, 9C8 5 
( )TA 948 5 

POTENT ,~:lr.ERS 

Rt 1,115. 2 ' 

S25 8E2 J 
Slh SEO J 
S27 SEO J 

D 

J10-J16 9A4- 4 
904 

J17 982 4 

Pl 1G0 1 

E 540 UtllT 

01 J Cl 
OJ l CJ 

Pl 2H5 2 
PJ 1H2. 1 

1H4, 
IHS, 
1H7 

PJ ZG0 z 

P0IIER 5UPPLI ES 

P~l 9C1 4 
PS2 901 4 E 

Ob J CJ 
08 J CJ P4 2G2 2 

10 J Cl 
PS 208 2 
?b I 05 2 

12 J Cl P20 JE4 4 
CPll J C3 

RESIST ORS 

R2 SAO 2 

F 
RJ-RS 580 2 
R&-R8 sco 2 
R9-?.11 5D0 2 F 
R12,Rll SEO ' Rl, &115 i 
R14-Rl9 8C2 J 

G 
0ESIG I LOCATION 

FS APP FIG. EQPT 

G 

DIDOES, LIGHT E.'41TTING 

l 
OSI -0S4 Sf 2 2 
DS5 oG5 2 o.;~ 002 z 

\ DS7 8~2 J 

·o~~ 882 J 

H 

DS9-0S 11 ec2 J 
0S12-0S14 802 J SPEAKERS 

LS1 &Gb 2 

ISSUE 

911 ____________________ ..___---tH 

, S4 TYPE 
lCOOJLLf CCIHR0LLE0 IIHOR0~~ll'R STS TE~ 

• SC~£~~! IC 

BELL TELEPHONE LA!IORATORIES 
1!'1'(.0•~•,11Y(O 

0 2 3 4 5 6 7 a 9 



0 I 1 I 
31 

2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 

I LEAD INDEX 
'\ 

OPT ION I NOEX 

OESIG 
L~CATION 

DESI', I LOUT I OM LOCATION 
RATED FS CAD FS I Ci!O OfSIG 

FS CAD APP OR WRG ON REF LDC 
ISSUE NOTES A 518 RESPONDER OFFICE S~TTE~Y ~Ei<OTE CFF I CE TEST l llJE 

A 411 4A/G8 lrb •48 H!O lGO 3£L A 509 iiE9.JC5 ~- APP FIG.}. 
600 4A/C8 ·48 1>r& 2~5 3il S 50~ 2E9. JCS } STD 2 , 5CB. FSJ 
900 4A/C8 :10 4 509 2E9. JCS 

;:; R 4A/G8 ,;~o lHO ICO a10 s 509 2£9. JCS APP.. F-Hr.4, GRO !,fl, 2H5 1H2 .44/Eo. - Rl 4A/G8 CUT l I 50'1 2E9.JC5 5£7 ,oF8, CUT 8 5~9 2E9, lC5 7G9,8Cb, '--RlOO 4A/C8 cur R aai, ~EUC5 4 sro 2 9C9,FS4, 
R102 4A/C8 -·· cur R1 I 881, E9, JC5 CAO 18-21 
R105 4A/C8 P(•SITIOH J4Cl FIELD CUT T 886 2E9, J~5 

ARIA 43/CO CUT Tt ea& 2E9, lC5 
OR 5E7 2£9, JCS B ARl-1 48/CD OT 5E7 2£9, JCS B ARIA2 ~9 

RTC 4A/G8 ATIA 48/CO 
T 4A/G8 

l 
z 104 2EO T1 4A/G8 ATIA1 48~0 

lG5 ,4A/8b, TPO 4A/C8 ATIA2 ~9 y CAO 8,CAD < - .......... 
BRIA 4a/DO ··--- ..... ·-···· ·--· --- - ... ·- - . i:.:...--TP2 0/CB IF& BR I Al 48/!iu 

w 106 
4A/F5, 
C.10 &,CAD, 

BRIA2 9C9 
4A/f5 ,<IA/GS. BTIA 48/00 X 106 CAO 7.CAO' 811111 48/00 

C BTIA2 9C9 V 105 oHo,CAD i; 

I T oHo ,CAO 15 C CRIA 48/EO 10? 
C~IA1 48/E0 s ,ca 
CRIA2 9C9 R 7A8, 7C7 CTIA 48/EO N 7~8.7C7 52A RESPONDER 

I 

M 2EO - CTIAI 104 4W 4A/G8 10 aa1Eo 
'--

I 
CTIA2 9C9 K 1 OI 200 R 4A/G8 

R1 4A/f,8 CUT R 886 2F9 J 104 200 
RR 4A/G~ CUT R1 8B6 2F9 

G 48/Bl 

CUT T F 4S/C2 
RT 4A/G8 8B6 2F9 

D CUT T1 886 2F9 £ 4B/E2 RTC ~A/G8 DRIA 48/F;) 

:~&.
1:a);o 

D 
T 4A/G~ ORIIU 48/FO 

SUBSCRIBER LOOP l ANS CALL BACX I Tl 4A/G8 1E3 48/00 ,48/E I , 
ORIA2 9C9 CSR 7G1, 2G9, lE5 48/FI. sa9, 
DTIA 48/FO CST ?GI, 2G9, JES sor.&f&-
OTIA1 49/FO B &F8,7F8, - SCI,, 9C9 ~ OTIA2 9C9 

C40 5,CAO I~ 

• 

RIA 9D5 2H9 
TIA 905 2K9 
TR 507,905 2F9 A CA~ 2 

E 105 TEST LINE TT 507,905 2F9 48/C0.49/00 
E 43/EIASr,I, 

4W 4A/G8 1F4, IFS 
SUBSCR I SER LOOP (ORIGHIATING) ZA m:uo 2l &uo 44/CB 1F8 

C.\O 2l 900 4A/C8 1 F8 R 07, qEs 2G9, JDS 
CT 4A/<5 IF4, IFS T 07, 9ES 2G9, }05 

-
1F4, !FBI 

43/0.4MX .__ CTR 4A/"5 49/:1,48/F' 
599, ~C&, Me(REBSY) bE2 1F4,1Fa 

ZB fS 5.ClO !2 
C.\•J 2) 

F zc lF3 
F R 4A/G8 IF4, IFS zo r-o ~ cu 11 R1 4A/G8 IF4, !Fd 

R100 4A/C8 1F8 ZE STO ,1 C.\0 11 
R102 4AJr& IFS ZF ZEO, ~£1 

ZG sro 7 
- RIOS 4A/C8 1,a u s ro 9 

- '---. - .__ RR 4A/G8 IF4, IFS 
RT ~A/GS 1f4, 1F8 
ST 4A/G8 1F4, IFS 

G R<MOT< l!ONI Tno •• ·• 

G s &Ho 2G9 
T 4A/G8 1F4, IFS T &Ho 2G9 
T1 4A/G8 1F4, IFS 
TPO 4A/C8 IFB I 

' TP2 4A/C8 IFS \ - " \ '--t: 

I 
ISSUE 

911 '1 
H 

H 

" Ai MS i 
lo 54 T'rPE 

~ i "~llUaLLY COtlfilOLLEO IIHERROGArOR SYSTEM 
! SCHEIIA TIC SD -96608-0I-A3 • 
! 

SELL TELEPHONE 1.ASORATORIES ~••c - .......... 
!NC011t"-ll•~••P 6S ...... 1••"> 

0 I 1 I I I + I I 1 I 1 2 3 4 5 6 7 8 9 
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C 

D 

E 

F 

G 
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~ 

0 2 3 
JI 

IS? OPENO 2 

ltC7 OPS, 20 

P, /5 
,__ _________ - - ________ __J 

- -----------------,._,,,.- CONTR04 
07 

UJI .r.P;,at __ -+-~-,,_ ____________ c_P_s __________ ~ 

JU~ 
~Fl!J SeKOs~ar---.. 

L__.I 

HG 

.J£5,.J~7 
r~(JAI I 

,u[ ,t8 

,47 ,,,. 
J. 

ZOB 
9/l3R,£4 IZ 

"'4/,u Ht.sr;:r 7 

.1oa[ /40,►,'SO 

d(JMS 

8_ 

9 11//TST~ 4A/CO 

\ \ 
~a\ ------·--- - - ----~ 

0 2 3 

4 5 6 7 8 9 

PART OFFS I 
$111!1 INTE'lfltOtS,tTOR TEST CtJNTHOL ,:'KT 

-'BS 
&;, 

/17 
&3 

~E-5 (;4-

cs 
,::,; 

C7 
ca 

GP.:,r 

uRD CP EQPI LOC IER:-l. 

...£!'.!___ S9 Lll, 
CPJ4 109-211 

CP2 01 lOS 
CPl 04 lOS 
CP4 25 !OS 

CPS 07 IOS 

4 

GP.ST 

MVL T TO CP'S A 
PW.I? SVP r- ,9$ li'cQ'O 

.S9 @ CPI IO~ -I;? 

PW.I? COHV i-:1.::Q.::::6:...._ __ ___,..i:-__:_-f;..:~.:.'l? 

[

- 9-8 _ ___;_1.;;..0I~ @) S9 f./0 3, ?Q/-t?tH-~:..._:!:_--f:::_S 

QFJ.~CE 4 CP3"- i-::.3.:!.'=.?.:.3•:..:l?:..:0;..:9_-..::?.:..:'ll_:...._GR<=...:.;'LJ=. T!J 61<0 8115 
f-5 

8//TTeRY GRO;,t ,o PROBE 

FO~ 
CPJ1 Ollt.Y 

;;l±ii 
B 

C 

D --------jr.5 ' OITA CONYC,rG< I 
,Z4-
z, 
7 
u 
2! 
ZI 
~z 
I 

4 

2S 
CP4-

I 
I 

zo tJ,:143-q 

,#C C~J#.3•/ 
&9 o~~a-1! 
;; :M~.:r~ 

J~ iJ~B~-<> 
j; ;;(1$ Z·I 

ZP-'-'£:!i !6 ;:;,,~ r-<! 
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C00E 

5-i,947l,-i2J (0A~ ELECTR0/NETICS CORP., Sw 0IVISION) 

!;QQs_ 

5082-440J (HEI.LETf PACKAHO) 

t.Q.Qt.. 

GA2N045105UA (ALLE!l BRADLEY) 

~ 

KS-20!>1&,LIQ, 1000 

KS-20616 L1A, 250K 

I 

\ 
~ 

I 2 l 3 I 

4 ,I 5 I 6 

APP FIG. 2 
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P.'O APP FIG. J 
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0ESIG 
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.ill.. £Q.!!L 

LSI ~i,- 25A07. (UUAM NICl;OLS ·CO.·) 
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~ 

. 
Qflli. ill. CODE 

S2 bHO KS·l9%J.L2& 
SJ &~O KS-1991.J ,L2& 
S4 660 KS·i9%J ,L2b 
ss 5f'O 4b!fZ,14·1 I 

s~ SG'o 4&YY2Jl4·10 
SI 560 4&H2Jl4•9 (G~YHIU.) 
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CIRCUIT PACK 

EUPT LOC 01 0) Co 
OESIG (CP 2}) (CP24) 

CODE ED-2O23-( ) E0-2Cl24-( ) 

OPTION 

ELEM IOEHT 

FS L0C 7AO 7E4 

X LOCATED IN 54C MANUALLY CONTROLLE~ INTERROGATOR Cll!CUII (Ari' f!li. 1) 

CONNECTOR 

ill!£ 
J} 
J4 

@J7 

~ 

2GS, 
2G7J 

LIGHT EM:TTING OIOOE 

0S7 
058 
0S9 
0S10 

0S11 
OS 12 
OSll 
0S14 

~ 

ill!! 

s12 
S13 
S14 
sis 

S1& 
S17 
STS 
Si9 

S20 
S21 
S22 
S23 

S24 
S25 
S1& 
527 

RESISTOR 

~ 
(6} R14-Rl9 

0 

LOC 

' 842 
8ij2 

8C2 
8C2 

8C2 
802 
802 
80~ 

800 
7E8 
8ij0 
800 

sco 
8HO 
SAO 
8ij0 

8CD 
8G0 
SGO 
11£0 

aEO 
8E2 
SEO 
SEO 

LllC 

8C2 

I 

~ 

50-20SGOSKH4 (CONT INEHTAL CONHECTOR COlP.) 

SlOCCCT-4 (CIW.:H) 

~ 

5082-440) (HEWLETT PACKARD) 

COOE 

4b!Y2)15-2 (GAAYHILL) 
KS-199i,J, L 2b 
%TT2)14-7 ' 
ai,nn1s-2 

4&YY2l15-2 
4&YYZJ14-2 
4&112)14-1 
4i,112114-i, 

4bYY2l15-2 
4&YY2l14-5 
4i,yy 2J14-4 
4&112)14-) 

4b\" '2315-2 

(GRAYHlLl,) 

120}7T (SIii TCHCR4FT) ::mm=~ ) (G.AA'fHILL) 

CODE 

KS-20616 LlA, 100 

\ 

I 2 

I 3 I 

Ji :o 

,., 7CD 

I 3 I 

4 I s I 6 I 

©APP FIG.3 

12 

(CPJ0) (CP>l) (CPJ5) (CP28) 
tl>-2CHO-( l ED-2C,,1-( ) ED-2C)l0-( ) E0-2CJ28-( ) 

R 2( zc 

EB5 888 7F8 7f8 

I ©APP FIG. 
CABLE assv-iBLY 

.!l£fili 
WT 
112 

@~ 
145 

COIINECTOR 

DESIG 

(7] Jl0-JTb 
Jl7 
P20 

19£.. 
98) 
98) 

ilQ..lli. 

4B0 
JBI 

~ 

JE4 

-~ 
428001 (ROiRON) 
KS-20)40 L2 

CODE 

2J9A JACX 
me-JOI (Sill TCHCRAfT lflC) 
KS-1b7~5.LIO 

£ill. 
~UZAT (ROTR0N ltlC) 

,----APP FIG. 5------. 
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E0-9482J-a> ,G32I 

5 I 6 I 

7 

4 

7 

I 

PO\IER SUPPLY 

..Qilli... 
PST 
PS2 

2:!l.1£!:!. 
.Bil!£ 
SI 

@ S2 

LOC 

9B2 

8 

1QL 
9(1 
901 

.bQ£... 

981 ) 
qE 1 

I 9 

~ 
SA NOX (BUSSltAN INC) 

CODE 

~--=5-0V·R] LXP...a-152-R 
E/W UI-OV-J 
uVERL0A0 
PROTECTOR 

£.Q.QL 

81l4K2IX4T5I 
(CUTLE~-H4;.t.\!E'i) 

LAI-I0A 
ELECTRONICS 
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CIRCUIT NOTES: 

I 01. 

102. 

DESIG FUSE 
AMP POTENTIAL 

z -48V 

-48V 

8AfTERT 
~~ 

-48 

ONC PE• 

CliCUIT 

54S ITC Cl! 

54C MC[ CIT 

VOLTAGE RANGE 

-44 TO -51 

CURRENT DRAIN FOa 548 ITC IS l. l 11/IPERES 
CU~RE.NT DRAIN FOR 54C MCI & 540 RCU IS 1.b IU!P(R€S 

PROVIDE 
. 

FEATURE OR OPT I ON APP APP 
OR QUANTITY 

FIG WHG 

FOR RACX MOI/NTI NG a 
FOR CONSOLE MOUNT ING 

,....._ 
4 ,....._ 

FOR OIR€CTlY 
COtlNECTI ON \.IIREO TO 

TO 518 OEOICATEO 
I W, T 

RESPOIIOER 
RESPONDER -

VIA 
INTERROGATQR 
ACCESS CKT 
!)r: !~STL 

x. y 

,....._ 
FOR DIRECTLY 

548 CONNECTION WIRED TO ONE 
INTERROGATOR TO 524 DEDICATED 1 w PER 
Tf.jT CONTROL RESPONDER RESPONDER SYSTEM ,....._ 

VIA 
l~TERROGATOR 
ACCESS CKT X 
OF 105Tl -FOR O!IE MCt/RCU 

G PAtl£L CAPABILITY -
FOR 1110 MCI/RCIJ F PAt;; · CAPAalL!TY 

FOR 3 OR 4 tK!/RCU 
,--

PANEl CAFACI ri F ,E 

fOR JUJT~MATIC RESUUS 
Zli 

- -

GENERATOR CIRCUIT 

FOR RACK MOU~T I hG 8 -

103. ~!.(~.l ,; :.r, .:1:j~fi. ,-li'J'4(, ~ 1p:10,;t~ruc. CrtlUt,E S 

IF JCi ~"Iii l 
USE ,. CIRCUIT 

c~~'IC>O .t((~1'CS Clllt~ :H 
;, 15\ :o "° r -4> '>GTE 

:1!C -~, ~ ·"" HO ~~ l"D 

•3 .. :, lE lO 
'; .:~ "(;-.( 7~ 

•i ~· ••Cfii£ '.( 

10,. Z.K.!4. & J OPTIOIIS ARE NONRECORO OPTION; TO BE APPLIED 
BT CUSTOIIER TO EQUIP PAIIEL UNIIS FCJI 4-'~I RE OPERATIOH. 
Z OPTIOI. IS APPLIED TO PNL A, l OPTION IS APPLIED 10 
PHL 8, '4 OPTION IS APPLIED TO PNL C. & J OPTION IS 
APPL! ED TO PNL D. 

105. T. Y OPTIONS ARE 1"5T4LLERS OPTIONS TO aE APPLIED PER 
CAO lS. 

10&. W. X ARE INSlllLLERS OPTIONS TO BE APPLl~O PER CAO 
f>.7,8. OR 9. FOR Z-WIRE OFFICES. TT & TR IN CAD IS & 18 
SHOULD BE WIRED TO l!ISCELUHlEOUS J'C1C .AT A fEST PCSI 11011 
WHERE THEr.E IS JACK ACCESS TO TRUNX5. FOR 4-IIIRE 
OFFICES, rr. TR, TIA, RlA 1t1 CAD tS & 18 SHOULO 8€ IIIREO 
TO llJSCELlANEOUS JACX AT A TEST POSITION FOR JACX ACCESS. 

107. THE T, R SUBSCR l8ER LOOP SHOULD BE WI RED TO THE OF AtlO 
COtlHECTEO BY THE TELEPHONE COl1PAtlY FOR OIAl PULSE SUB­
SCRIBER SERVICE IF OPTION " IS "WIRED, OR FOR TOUCH-TO:'£® 
SERVICE IF OPTION R IS \.IIR€0. THE CBT, CBR PAIR SHOULD 
BE WI RED TO THE OF AND CO~HECTED SY THE TELEPHONE C0!1PAIIV 

FOR SEVEH OIGI T SUBSCRIBER SERVICE. THE ROTL MUSI BE SET 

TO CALL TH IS NU:◄SER IIHEII IRUIIK HAXE BUSY ANO UtlLOCX IS 
REQUESTED. 

108. THE PAt:EL JACK IS \.IIRED TO CUT OFF THE SPEAKER \.IHEN A 
tlEADSET IS USED. A REMOTE SPEAkER CUT-Oi'F flC!llTOR JACk.(i). 

CA" BE ltlSTALLED IN ANY AV~ILA8LE LOCATI0/1. THE SPEAKER Will 

EQUIPMENT tlOTES: 

ZOl. UJJLESS OTHERIIISC SPECIFIED: 
All Ill RI NG SHALL BE 24 GAUGE, SOL IO , TYPE 9U OR Bli 
COLORED. 
ALL Poi.ER ANO GROUl)D IIIRING SHALL BE 20 GAUliE SOLID ALL 
SHIELDED WIRltlG TO BE Z4 GAUGE, SOLIO. TYPE BU OR :r,. 
IN >St. GRO LUDS ;ROl4 CONNECTORS OF CIRCUIT PACKS TO 
BF RUN DIRfCTLY TO liRO BUS . 

WIRING TO CPZ9, lSl SPKR, RI POT.. J7 JACK, AIIO 
DS1.-DSS lAMP TO SE S~GRAGATEO FROM \.IIRING TO J8 CONN 
ANO Sl·Sll SI/ITCHES. 

202. THE CUT-THRU TIP ANO RING LEADS FROI THE JS CONIIECTOR 
ON THE J940S4~ PMlEL ARE WIRED TO THE ROTL THROUGH Eb 
REPEATER~ EQU I PPEO 111TH ONE 8}1 GAIN UNIT AIID Tl() 3324 
OUl◄~Y NET',,ORKS, AS SHOWN ON SLOCX OIAliRil.'I 802 OM SHEET 
H2. OtlE SUCH REPEATER IS REQUIRED FOR A Z-IIIRE P4TH 
(CUTT. CUTR) ANO T\.10 ARE REQUIRED FOR A 4-WI RE ~ATH 1 
CUTT. CUTR ANO CUTTl. CUTRI). 

201. THE W4 CMtE ·S~At.:. llE 2 t/2 FT IN LENGTH. 

Z04. TH£ 54F RESISTANCE BUILOOUT PANEL (J94054F} HAS THE 
CAPAC•TT FOR MOUNTING ANO \.IIRING A M~XIMU)I OF I& 
ED-948ZJ-83, GJZI AMPUS C0!4POIIENT ASSEMBLIES, 
OTH€RWISE KHO\IN AS RESISTANCE NETI;ORX UNITS. THE 
IIUMSER OF RESISTMlCE NETl<ORK UNITS TO SE 1'!0WITtD ANO 
\.II RED IN A S4F PANEL FOR A GI VEN 5-YSTEII DEPE!lOS UPON 
SEVE~AL COtlD I Tl mis. flRST' IT Is DEPENDENT UPON THE 
NUMaER OF 54C MCI PANEL lml TS-INVOLVED;.. THERE CAN BE 
FROM O~E ro FOUR PANEL UNITS ASSOCIQTEO WITH A 
PARTICULAR 548 INTERROGUOR HST CONTROl UNIT. IN 
AOOITION, ulCH 54C PAtlEL UNIT IN A SYSTDI C~N BE 
SPECIFIED EITHoR FOR Q 2-'~IRE OR A 4-WIRE TRUNX 
CONFIGURAIICN. A 2-WIRE TRUNK (T.R) REQUIRES T\10 
RESISHNCt NETWCRKS ANO A 4-IIIRE TRUNK (T,R.Tl,~1) 
REQUIRES FOUR RESISmlC£ NEi\lOR~S. T11E RESISTl~CE 
NETIIOR(S ARE A'IAIU8L£ AS A SET OF Tl<O UNITS. A STS!Ell 
ASSOCIATED \.IITH A Gl'IE:t 548 UNIT REOUIRES A !41~11'1.114 OF 
ONE SEf ANO UP TO A MAll:~U14 OF 8 SETS OF RESISTOR 
NEMRKS TO BE :-tOUNTED ANO •~I RE( IN IT~ ASSOCIATED S4F 
PAl1El. THE S4f PANEL IS REQUIRED ;mtY FOR CUUtN 
S~STEl4 COIIFIGURATJCNS AS SPECIFIED IH BSP 10)-2Sl-110. 

Z05. FOR COIINECTION TO THE 524 RESPOtlOER CKT THf IIISTALLER 
s1:ALL PROVIDE AN A25C COtltlECTOR caBLE (LEllorH ~s i<EQ'O) 
IIHICH IS TO BE l<l~C:O TO com/ECTOR Pl PER CAO 6. 

ZOb. THIS SYSTEl4 IS CONSrnucTEo DIGITAL LOGIC DEVICES AND IS 
CONSEQUENTLY SECEPTISL£ TO LARGE S~ITCHlll(i 110,SE 
TRANSlrnTS. CARE SHOULD BE TAXEN TO ~VOID ENGIKEERIHli 
THIS EQUIP~ENT INTO RCIL FR~MES OR ro ~NT FR.l)(E \..HICH 
HAS UtlPROTECTEO RELAtS. 

ltlFORMATION NOTES: 

}01. UNLESS ornER\41SE SPECIFIED: 
RES I STaNCE VALUES ARE I H OH:-tS. \.II TH K FOR l I LOHIIS. 
CAPAC I TAUCE VALUES 4RE IN :41C~OFARADS, 

!~~/!W~~~c~S~gE~/~~E 
1 ~Y~~8~ 1 

~V•Lus) OR -(Ml NUS> 
ARE IN VOLTS. 

302. INTEGRATED CIRCUI r INFORMATION 

TABLE OF CONTENTS 

MFR COOE U~::R• S CODE - SHEET 
(IDENTIFIER) NO. 

q4 013 
ZSLOI D9 
1'13 t9, - (lczq) 07 
304 
3}4 DZ 
}74 

502AR OS 
555 [ 13 
741 741 - (IC22) 

Df> 
748 748 - (IC2S) 
8)0 830 - (IC4) 

D2 B)b 8l6 - (ICl) 
a3e 838 - (IC7) ) 

839 819 - ( !Ca) 07 
844 844 - ( IC9) l 
846 84!, - (IC2) 02 
85Z 852 - (!Co) 

OS 85} 853 - (IC5) 
857 857 - (.(14) 

asa 858 - (!CII) DJ 
8b2 962 - (IO) 

1000 OS 
14}0 14)0 - (!~9) ~ 
1800 1800 - (IC1Zl 
1804 l~J4 - (!C21) o; 
lc06 
1608 1808 - (ICIS) 
1ii10 18I~ - ([Cl!,) 04 
1812 ldll - (!00) 
1814 l91~ - (iCn) 0'1 
1920 1820 - ([C20) 04 
240} 08 
}l 12 ~1~ 

4016 ~1} 

E,010 ~; 

6070 s6 
ao;3 ~. 
dO'H Jb 
0234 :10 
-0}00 qJoo • crc1a) .':11) 

'1}11 . '1J11 - (rCll) CB 
•ll2 qJU - (!CHI u!O 

A 

B 

C 

D 

E 

FOR CONSOLE MOUNT I NG ""T -IJI r:lOUT CONNECTION TO 
A S4F RES 8UIL00Uf 

•l2• ,b 
~~01 %01 - CICIO) :,10 
~-on 

,,or OPE~ATE UllLESS SHORTIHG STRAP © IS INSIAffiO Ol! HIE 
r.~OTE Mll!IITOR OPTION (D IS INSTALlEO AtJD fHE T & S •~IRES 

ARE St.I TCIIEO TOGETHER BY THE RHlOTE JACX (SEE SHEEI Sb). 

F F 
109. \/HEN THE 54C IS CONNECiEO 10 THE lOCAL ROTL TO PROV I DE 01 ~EC T -

G 

WITH FOR 2-\.JIRE 
ZA CONNECT ION APPUCATIOH 

TO S4F -
RES FOR 4-\.IIRE 

54C BUILDOUT APPL I CAT ION z ZB 
,--

IIANUALLT WI TH ROl'l ACCESS } 
COHTROLL£0 w; !HOUT kOTL ACCESS s I NTERR'lGATCR ,--

Ill iH REMOTE AUDIO 
T 

lf'.JIIJTOR CAPA81LI TY 

IH THOUT REMOTE AUDIO 
r--

KONITOR (APABILITT 
V 

540 FOR UCK MOUN 11 NG zc 
FOR CONSOlE IIOUNTI NG 

,--
RDT,L zx 
COi OL Wo TH TOUCH-TONE Q!) } """"'ii""' 
UNI( WITHOUT TOUCH-TONE QI) 

r--
N 

H 

S4E MA IN CONSOLE ZF 
MCI/RCU 

4 CONSOLE 
SECONDARY CONSOLE 

54F FOR 2-WI RE ZA 
RESISTAHCE APPLICATION s BUILOOUI -
PANEL FOR 4-WI RE ZB 

APPLICATION 

0 1 

MU. OF 
4 PER 
STSTE!4 

14AX. OF 
4 PER 
SYSTEM 

ONE PER 
ST STEM 

IIAX. 3 PEF 
STSIEII 

SEE 
NOTE 204 

2 

ACCESS. THESE CDNIIEC rl OIIS IIUST BE :!ADE, OTHER~I SE Tl4EY ORE 110 T 
COl!tlECTED. THE PAIRS,CUU-CUH, BAlA-BALB. BIDA-8108 ARE 
RELAY OUTPUTS TO THE ROiL ,l!ilCH SPECIFY iHE TYPE OF-SERVICE 
REQUIRE~ TH£" PAl!f, ~T-OR, IS FOlt'Al1010--C011f4UlttCATl011 Ill TH THE 

ROTL. TRUNK CUT-THRU IS PROVIDED BY IIIRING CUTT·CIJTR (Oil 
TERMINALS J & H) TO TliE ROn ANO ClJTT-CUTll {ON TER:m!ALS s & n 
TO AN ft.VAILABLE JACK POSITJOIJ. IN 4-WIRE OFFICES, CUTT1-CUTR1 
(ON TER.'IINALS L & K) I.UST BE WIRED TO THE ROTL ANO TliOSE ON 
TERMINAlS U & V 1-llST BE WIREO ALONG WITH lilOSE ON TERMll~LS 
S & T TO AN AVAILABLE JACK POSITION. 

3 5 6 

~1t 
~·;;c1 ~ll 
.=-.... co1 :1 I 
sr:oai .:, : 

G 

ISSUE 

/3B 
.-------------~r-------'---1H 

• !.f'-i) 
S4 TYPE 

M~HUJLLJ co~nourn IHTE~ROG410~ S1ST£)4 
SCH('.•AT IC 
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1Nf011)4ATION NOTES: 

JOl. 

302. 

UNLESS OTHERWISE SPECI Fl ED: 
CAPAC I Tlll,CE VALUES ARE IN 1'1 CROFARACS: 
INDUCTANCE VALUfS ARE IN HE~RIES: 
RES! STANCE Vr.LUES ARE I H OH'4-S, loll TH K FOR 
VIU.UES PRE&OED SY THE SY;tSOL • (PLUS) 
OR - (Ml NUS) ARE IN 1/0LTS. 

INTEGllATED CIRCUIT 
OUTSIDE SUPPLIER EHTERIES IN rt1ESE NOTES 
SIIOWlNG IIORE THAN ONE MANUFACTURER ARE 
APPROVED EQUIVJILE!ITS. 

304, EXPANDABLE 4-lNPUT "ANO" GATE, 2 PER I~ 
SPJ04A - SIGNET ICS 

SYMBOL y A 
b 

7 

9 11 
8 

14 

I} 

9 
+V G~D 

INPUT/OUTPUT INFORMQT ION 

A HIGH VOLTAGE CONDITION(> 2.5V) EXISTS AT A GATE 
OUTPUT IF ALL INPUTS ARE HIGH (> 2.SV). A LOil 
VOLT AGE CONO IT I ON ( < n ~v: EXISTS AT THE OUTPUT IF 
A/0 Off ALL INPUTS ARE lOW (SO .5VJ. 

PINS 7 ANO 9 CONSTITUTE £](PANDER INPUTS. AN 
EXPANDER INPUT MAY BE USED TO GENERATE EXTRA GATE 
INPUTS BY CONNECTING EACH EXTRA GATE INPUT TO THE 
EXPA.~OER INPUT THROUGHT A SEPARATE SILICON OIOOE 
(SUCH AS THE WECO 485C). THE ANOO~S OF ALL THESE 
0 I ODES SHOIJLO 8E CONNE~TEO TO THE EXPANDER INPUT. 
THE OUTPUTS CANHOT BE WI RE OR TIED. 

334 , EXPANDABLE 4-,'4PUT "OR• GATE, 2 PER IC 
SPJJ4A • SIGNETICS 

lli!!i!1!:. p-

INPUT /OUTPUT I NFORM~T I ON 

A LOW VOLTAGE CONDITION (< 0.5'1) EXISTS H A GATE 
'-OUT POT IF ALL I NPUT S ARE LOW ( < 0 -\)Y) . A HIGH 

'/OLTAGE COllOITION (> 2.SV) EXISTS 41;. Tl!E OUTPUT 
IF ANY ONE OR ALL INPUTS ARE HIGH (~ 2.SV). 

PINS J AND 1J CONSTITUTE EXPANDER INPUTS. AN 
EXPANDER INPUT MAY BE USED TO GENERATE ~XTRA GATE 
INPUTS BY CONNECTING EACH EXTRA GATE INPUT TO THE 
EXPANOER INPUT THROUGH A SEPARATE SILICON DIODE 
(SUCH AS THE WECO 485C). THE ArlOOES OF ALL THESE 
DIODES SHOULO bE CONNECTEO TO THE EXPANOER ltlPUT. 
THE OUTPUT CANNOT 8E WIRE OR TIED. 

0 

2 

2 

374. 

3 

}- 1 -PUT ••;~• G 11(. J Pi.A IC 
:,p:1-t.U ~ -Sl:r:Jl£TICS 
Ct •H, • 'ilG~ETICS 

IIIPtlT/CUTPUT INFOR'•ATIOII 

4 

•'I GRO 

A Ul\4 VOLT.l6£ CONDITION (< 0.5'1) EXISTS AT A GATE 
OUTPUT IF ALL INfUlS ARE LOw (< O.SY). A HIGH 
VOLTAGE CONOITIOil (> 2.SV) EXISTS AT Tjj£ OUTPUT IF 
ONE OR ALL l~PUTS ~E HIGH (~ 2.5V). 

(Sill'!£ AS 84&) EXCEPT THE OUTPUTS CANNOT 8£ '•I RED 
TOGETHER. 

830, EXPANDABLE 4-iNPlH "HAND" GATE, 2 PER IC 
MC8JOP • MOTOROLA 
U&M9l0S9X - FAIRCHILD 
C02JOOE/8l0 • RCA 
SN15830N • TEXAS I NSTRUIIENT 

V
I SYM~OL 

A 

3 

INPUT/OUTPUT INFORMATION 

A LOW VOLTAGE CONOITION (< .5V) EXISTS AT A u.UE 
OUTPUT ONL! IF All 4 REGl'LAR INPUTS ANO ALL 
EXPANDER INPUTS ARE HIGH(> 2.SV). If OH£ OR MOliE 
GAi£ INPUTS OR EXPANDER IUPUTS ARE LOW (< .5V). THE 
GATE OUTPUT IS HIGH(~ 2.SV). • 

PINS J ANO 11 CONSIITU!E EJPANOER INPUrs. AN 
EXPANDER INPUT MAY ~E USED TO GENERATE EXTRA GATE 
INPUTS av CONNECTING EACH EURA uArE INPUT ro THE 
EXPANOER INPUT rnROUGH A SEPARATE SILICON DIODE 
(SUCH AS T~E I/ECO 48SC). THE ANODES Of ALL THESi 
OIOOES SHOULD bE CONNECfEO TO THE EXPANDER INPUT 
IIHEN EURA l,~PUTS ARE GENER41ED IN THIS WAT, EACH 
SILICON 010D£ IS EQUIVALENT TO 1 OIL LOAD FDR T~E 
GATf \..HICH IS DRIVING IT, IF UNUSED, THE EXP~~O~R 
INPur SHOULD HE LEFT OPEN. TOIAL PC\..ER OISS!Pi­
TION % 22ml4 TYPE/PKG. 

3 4 

5 6 

836. 

846, 

I 

5 6 

7 

'NANO• GATE, & PER lC 
llCBJ&P - MOTOROLA 
U&A99l&59X - FA! RCHILO 
C02J10E/8l& - RCA 
SNIS8J&N - TEXAS INSTRUJ;EJIT 

~ 

INPUT /OUT PUT rnFOR:iA r 'ON 

4 LOI. VOLUGE CO~OHIOH (< .5V) EXISTS AT ~N 
INVa~faR OUTPUT ONLY IF THE INVERTER PlPUT IS 
HIGH (> 2.5V). IF Tjj£ lllVERlcR IIJ'Uf IS LOW 
(5 0.5V) !HE IN'1£RT£R OUTPUT IS HIGH(~ 2.511. 

"MANO' GATE 2-INPUT, 4 ?ER IC 
HC8Jb :!OTOROU 
U!il'?94b59t - HIRCHILD 
C02JOZE/8~& - RCA 
SN15841,N - TEXlS INSi?.~UENT 

sn~OL 

±E>2--
~ 2-C_/" 

~1_1 

~ 

a 

3 LGW ,OLf.iCii tC'NDIJ,i;"f \< .'i\) tJ:l)fS lT l ~.lrt: 
CUTPt:l i:i~lf 1r: :,()iii :,lT[ i•,PJr) .lCJ~ Hl~H (> l.>i). 
If o~t£ c .. :tOJ>4 GlTE ·•~Po.HS l~t lf] ... (·~ .5v): 4 
~IGH ;ou,GE CONOl!IC~ ( 2.5,J £,1s1, ll Ti<E 
;lrc OH~ur. 

9 

A 

B 

C 

D 

E 

F 

G 

tsSUlt 

6,4 
...------~=-=------,-- ----'------i H ans 

54 TIP[ 
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)02. (CONT) 

0 

857. 0 NA,~O• GATE 2-INPUT bUHU, 4 PE1 ;c 
MC851P - llllO~OlA 
SN158S7N - TEUS INST~IJl[!tl 

~ 

~ 
s 

~ 
8 

±GY-
~11 

~ 
•V GRll 

INPUT/OUTPUT INFORMATION 

(SAME AS SQ& E"El'T TliAI lHE OUTPUTS CANNOT 8E 
Tl EO TOGETHER 10 PERFORM THE Ill RtO COLL ECTOR 
OR FUNCTION). IN ADGHION. THl OUTPUT Cll:I ORI VE 
UP ro 25 LOAOS. THE OUTPUl IS DESIGNED 10 ORI VE 
LARGE CAPAC I Tl YC LOAQS AT HIGH SPEEDS; Tl!£ OUTPUT 
HAS A LOIi OUTPUT IMPEOIUICE FOR 80TH THE LOW ANO 
THE HIGH LE~ELS. 

858, 'NANO• POI.ER GATE 2-INPUT, 4 PER [C 
MC858P - l'OTOROLA 
SNI SSS8N - TEXAS : NSTRUl!ENT. 

~ 

±E}2-
s 

~ 
8 

~ 
~11 

~ 

IIIPUT/OUIPUT IIIF0~4TION 

( S11.~E AS 84& EtCEPT OOTPUTS ARE OPEil COLLEf.TOR 
TO ALLO'.J FOR WIR!:D 01' CAPABILITY.) IN ADOITION 
'!HE uUTf\JT CAN DRIVE UP TO 25 LOADS. ' 

2 3 

862.. •~;_~!)" G!IE )-lll~UT. ) ro IC 
~C~btl' - )0(!10~ 
~&~9%~H - FA ..HILO 
:02:~eu,02 - ~t• 
Sk15al>lN - TEUS INSTRU•ENT 

~ 
) 

~ 
9 

~ 
ll •S 

~ I 14 t 
•Y GRO 

11,PUI/OUTPIJT INFO~ATION 

~ LOW V0ll4GE CONDITION (S: .~V) EXISTS AT A GATl 
OUIPUT ONLt IF All THREE GATI l'◄PUTS ARE HIGH 
(l 2. SY). If ONE OR MORE GATI INPUTS AaE LOW 
(~ .SY), THE GATE OUTPUi IS ~IGH (~ Z.SY) 

1800. "114110" GAIE 5-IHPUT, 2 PER [C 
MC180vP - l'OTOROLA 
S.~IS1800N - FAIRCHILO. 

1 

~ 
•S 

•V <iRD 

IIIPUf/OUTPUI lrltOR'IAIION 

4 LO\. VOLTA(i£ coi,01 TION (~ • ;v) EXI SIS AJ 4 GATE 
OUTPUT ONLY IF ALL FIVE GUE llll'UJ.s- ll.RE HII.K 
(> l. 5V). IF O•IE C!R HORE uftT~ ltlPUTS ARE LO~ 
(~ .SV), IHE (i4TE ou;PuT IS Ul(iH (~ 2,SY) 

4 5 

, 

6 

1804. "NC..~O• GATE 10-INPUT, 1 PER [C 
MC1S04P - )4()TOP.OLA 
SN151804N - TEXAS INSTR\Jl4ENT. 

4 
s 
? 

10 
11 •5 

12 

114 T, IJ 

•V GRO 

INPUT/OUTPUT INfOP'IAT!ON 

A LOIi VOLTl\GE CONDITION (< O.SY) EXISTS AT THE 
OUTPUT ONLY IF All THE INPUTS ARE Hl<iH (~ 2 SY) 
IF ONE OR MORE INPUTS ARE LOIi ( ~ 0. SV) THE OUTPUT 
OF TliE G4TE IS GOING TO BE HIGH (~2. 5V). 

1806. "ill,0" GATE z-tr,PUT. 4 PU IC 
~Cl30&P - ~fOl!OLA 
S.~15180&N - TEUS IHSTIIUME~T 

srMoOL ±02--

•S 

1-. f, 

~ "'''i-4 .Cll4IT :,: .. Olf~lf"(> }.'51') [CtSf~ lT l 

-H .j..,!li'Jf p· •OL.,. l'♦PUTS-l~( t-11•jM {' l.S,). 
: L;. -CL7l~( c·,tt'I~~ (, 0 ,I) E.11 <I', ll T"E 
.. 1.1,.:1•.,r 1;- Et·w!Q )~ :e·i,. i'i,urs !qE t;-.. (< 0,4;'1~ 

A 

B 

C 

D 

E 

F 

G 

7~ 
r------:A:;r-c,=---------,r--------L.....:._-, H 

~ TYi'£ 
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t INFORMJITION NOTES: 

i Xl2. (CONT) 

1808. 1812. EICLCSIVE "OR" r.•-E 2-IN?UT. 4 PER IC 
"UR" GATE 2·1111'UT. C PER IC 

~Cl812P - MOTOR, 
MC1808P - MOT0ROl.l SN1S181ZN - TEXAS INST~UIIENT A 

I 
A SN151808N - TEXAS INSTi<~E.'IJ 

l!!!!!!:. ~ ;. 

±Er- ~ \ A A 

B ~ 8 ±Er-8 
B 

~ ~ 8 
C 

+5 •5 

114 t 12 

~4 j, ~ ~1 D 

•V GRO •V GRO 

C INPUT/OUTPUT INFO~ATION C 
I 1 

INPUT/OUTPUT INFORMATION 
2. 5V) EXISTS AT A A HIGH VOLT,l(;E CONDITION n 

A LOW VOLTAGE COHOITION (S 0.5V) EXISTS AT A GATE GATE OUTPUT 0111.Y IF ONE GATE INPUT IS HI~ :ii, OUTPUT IF BOHi INPUTS ARE LOW(< 0.5V). A HIGH 
(~ 2.5V) ANO Tl!E OTHER GATE INPUT IS LOW{~ 0.5V) .Jc VOLTAGE CONDITION(> 2.5V) EXISTS AT THE OUTPUT IF t IF THE TI.O G~TE l NPUTS A~E IN THE S.Qlo4E STATE 

f El THER OR BOTH INPUTS ARE HIGH (~ 2. 5V) (HIGH OR LOW) Ti!E/1 THE GATE OUTPUT IS LOW (S O.SV) 

• 
D D 

1820 .•. ,'IA/ID GATES I-INPUT 
I Cl820P l~TOROLA 

1810. "NOR" GATE 2-INPUT, 4 PER IC ~ HC1810P - MOTOROLA 
SN151810H - TEXAS INSTRUMEIH HEX INVERTER 

llMfil1h.. ~ 
E E 

~ ~)~ 
~ 4 

~ ~ 
~ C 

~o F F 
•V 

i 12 •5 

114 T, ~ 114 f, ~2 

•1 •V GRO 
•V GRD 

HIPUT/OUTFUT INFORMATION 
INPUT/OUTPUT l~FORMAflO~ 

A HIGH VOLTAGE CONDITION(~ 2.5V) EXISTS 4T A GATE 
SA.~[ AS !Cl, SUT IN AOOlflON THIS till 111'/[0l•.R 

G ~U TPUT l F SOTH INPUTS ARE LOW ( < 0. SV). A LOIi ALLOWS TRANSLAI ION FROM THE LOIi LOGIC LEVELS G VOLTAGE CONDIT ION (< n. 5V) EXl STS AT THE OUTPUT IF ( 5 VOLTS) TO A VOLT AGE LEVEL or JO 'IOU s. l>♦E 
EITHER OR ~OTH INPUTS ARE HIGH (~ 2.5V) OUTPUT TRA!ISI 510R HAS a11 OPEN LOLLh TOR \.HI(~ 

' ALLOWS VOL!AGE SWINGS TO lO VOLTS. 

\ \ \ 
IS!IUZ 

I H H , 
AT;~ • 54 TYPE 

),4A/1JAUY CCIHrtOllEO IUTERROG,\TOR SYSTEM 
SD-96608-01-04 5Ch04ATIC 

SELL T£L.EPHONS: 1..ABORATORIES 6S ..C~AnD 
&.J"ttt\•nt 

0 2 3 4 5 6 7 .8 I 9 
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INfOPl'-t.TION NOTES: 

302. (CONT) 

ll 

852, FLIP FLOP, Jl; CLOCKEO, 114STER SlhE, 1 "fl! IC 
~C8S2P - MOTOROLA 

4 

10 

U&A909959X - FAIRCHILD 
SN158099N - TEUS INSTRl~EliT 
SW70b - NOT RECOl'l'!ENOEO FO~ USE 

S!!o!80l 

4 

So I 

J FF 
CP A 

K to 0 
5 

LOGIC 01!163:1/1 
FLIP-FLOP. JK, CLO~KEO 

INPUT/OUTPUT INFORMATION 

10 

9 

(SA.~E AS FOR b J FLIP-HOP). IN AOOITION, I.HEN 
THE OIRECT CLEAR (Col LEAD GOES TO THE LOW VOLTAGE 
COIIOI TION, THE FLIP-FLOP GOES llfl-lEOI ATEL Y TO THE I 
LOw, 0 HIGH CONOITION. l~OEPENOENTLY OF THE STATES 
OF THE J ANO K LEADS. 

0 

z 3 

2 3 

4 5 

853, FU PFLOP. JK, ClOCKEO, M~Sff' SUVE. 2 PER IC 
MCa5 IP - MOTOROLA 
Obl~9JSH - FAIRCHILD 
i~15809lH - TEXAS IHSTRU~E•1T 

S!M80l 
4 

So I 
b 

11 
J FF 1} J FF 
CP A s 12 CP ~ 0 K 

8 0 
•S 

t L4 
•V GRO 

LOGIC DIAGRAM 

FU P-FLOP, JK, CLOc.<EO 
10 

WPUT /CUTPUT I liFOR.~ATI ON 

IHFOR:-tATION IS SlOREO IN THE IOJTER FLIP-FLOP 
AT THE l~STAliT THU CP GOE" FRC:t THE LOw ••OLUGE CCNOITION 
(~ .5V) TO THE HIGtl VOLTAGE COllllTION (> 2.5tl. lNFOi"IAflON 
IS TRANSFERRED Fr.OM THE MASTER fLIP-fLOP TO iHE SI.JIVE FLIP­
FLOP AT fHE INSTMIT THQT CP GOES FROM THE HIGH VOLTAGE 
CONCITIOH TO THE LOW VOLTAGE CO!IOIT10N. I.HEN Cl' IS IN A 
STEADY STATE HIGH OR LOW '/OLTaGE COHOITICN, CH!.'IGING THE J 
Ario K INPUT will HlVE 110 ,FFECT 0~ EllhER THE ~ASTER CR 
SLAVE FLIP-FLOPS. THE i'OLLOwlNG SUTE T~LE CHAR4CfERIZES 
THE OPERATION OF EACH JK FLIP-HOP '..'!Ell THE ~IRECf SET 
1:1Purs ARE HELO IN THE HIGH COIICITIC'I. 

VOLTAGE CONDI !ION Ell STING T!<E ,OlT!GE COS)ITION E(ISTIIIG THE 
I NST4NT BEFORE CP GOES FRO.II THE INST.:.~T ,1,r::, C? GOES FRO'I T~E 

LOW CONCI TI ON ro THE HIGH HIGH co~ .. , TICf; TO THE LOW 
COIIOI TI c:1 CC:lJI 110!1 

J K I 0 1 0 

LOW LQw LOW HIGH LOI. HIGH 
LOii LOW HIGH LOI. I Hl~II LO;J 

LOW HIGH LOW HIG'f LC;. HIGH 

LOIi HIGH HIGH LOI, LO• HtCi-t 

HIGH LOIi LOIi Hl&~ tilGH to;. 
HIGH LOw HIGH LOIi Hl (al lOW 
HIGH HIGH L0\4 HIGJi HIGH LOIJ 

HIGH HIGH HIGH LOil LOI. SIGH 

WHEN THE DIRECT SEI LEAO (S ) Go:s TO iHf LO\, ,Oll~~. c~'"' 110~. 
ltlE FLIP-FLOP (iOES 1:,1-1EOI AT~L! I<} THE 1 HIGH, 0 LOI. cc·,0111 0~. 
INDEPENOENTL! OF THE SUTES OF l!IE J :NO ( It.PUTS. 

4 s 

6 

6 

7 8 9 

502 AR , DUAL VOICE FREQUENCY OP A,~PL 
502AR, IIECO 

S!HSOL 

14 

\.:__J 

OFFSET 
NULL 

~ 
•12 -12 

r4 I 12 0 
1 

'-------.J 
•12 -12 OFFSET 

NULL 

INPUT/OUTPUT I NFOR,~lT ION 

OPEN LCOP GA I H 7J d8 
UNITY-GAIN FREQUENCY 750 ~H, 
OUTPUT CURRENT OR I VE !60 ,rA 

INPUT OFFSET VOLTAGE !4.5 ;flv 
INPUT 31~5 CURRENT 0.4 u.tl 

CMRR 100 dB 
PSRR 7S uV/'I 
PS CURREii[ 5.o "'A 
1 NPUT OFFSET CURRElff !~J nA 

HIPUT RE>ISHNCE 1 .2 M(r, 

CIRCUIT DESCRIPTION 

THE SOZQR OPERATIO~lL !.~PL1;1[~ IS C!UUC!E~llEO lS ~ 
DU4L VOICE-FREO~E·•n ~EIICE l'Hc'IO[C cc~ C;i:HER3l 
PURPOSE USE ~HERE I IHE.l~3L :c••£•1s: Tl JN IS Di;; I 'IEO. 
fHE SOZAR IS USED 111TH !8 ro !15 •JLT ?C' .. (il IUPPlli:S. 

A 

B 

C 

D 

E 

F 

G 
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INFORMATION NOTES: 

102. (CONT) 

741 OPERATIONAi. »G'llflE~ 
MC174IL • MOTOROl.l 
U&E774IJ9J • HIRCHilO 
SH72741N • TEUS INSl•~LJoT 

ill:ll!lL. 

INPt.lT/OiJTPUT I NfOF<MUION 

nus IS AN OPERATIONAL .:114PLIFIER 141TH INTER/Ill!. 
FREQUENCf COMPENSATION. If HAS A !TPICAL GAIN 
OF I 00 dJ lili I C'n ROLLS CFF AT I, dij PER OCHVE 
STARTllt<i AT APPROXIMATEl.: 10 Ht. THE CJIPLIFIER 
IS SHORT·Cl~CUIT PROTECTED ANO 141LL HOT "LATCH-UP• 

0 

PIN 4 IS THE INVERTING INPUT ANO PIN 5 IS THE 
IION·INVERTIH~ lrlPUT. PINS J ANO 9 P~RlllT AN 
EXHRNIU. VOLTAGE OFFSET NULi.. CIRCUIT le!E/1 
NECESSARY. P Ill 10 IS THE OUTPUT. 

748 OPERATIONAL .A.'-O'LIFIER 

U&E7748J9J • FAIRCHILD 
SN7274811 • TEXAS INSTRUMENT 

•V ·V 

1,1PUT/~UTPUT INFOR~1QTl01I 

( Sil/IE AS 7C1 HUT Ml TH NO I ~TEilNIIL FRE!NE/ICY C~E~5AII ON). 

( :;IIHE AS 741 BUT t-11 TH THE ADDI I I OH OF PIN 12 FOR 
~XTERNIIL FREOUENCI COIIPENSATION AS REQUIRED. 

\ 

2 3 

6070. I ~lit lUOIO PO'..ER '1MPLIFllR 

~FC t,070 MOIOl!OLA 

•V GRO 

INPUT/OUTPUT ll;f0ill4UIO~ 

TIii S /JIPLIFIER IS SHORT TERll--SIIORT CIRCUIT PROTECTED 
( 10 SEC lfP.). THE l!AWIIJI POI.ER SUPPLY VOLT llGE IS 
20V AIIO POW OISSIPATIOI! IS I \IATT. THE ll.'IPLIFIER 
HAS A 10CMV StNSITIVITY FOR I IIATT OUIPUT. 

PIN 2 IS THE INVERIINC l~PUT 

PIN J IS !HE NON·ltlVERTIN~ INPUT 

PIN 4 SUPPllES ijlASI~ FOR THE OUIPUT SIAGC: 

PIN & Is THE OU0 PUI 

8094 , BUFFER 2-1 ~UT. 4 ir<"O (C 
011S094NS • IIAI ION Al SEN ICOllDUCTOR 

~ 
tr 

•V GRO 

INPUT/OUTPUT INF0~"4HION 

THE C lhPUT TO EACH 8Urf~R IS UEO OS A CONl~CL 
LINE TO GATE IHE OUTPUT 11410 THE HIGH 1"1PED:NCE 
STQTE. THE OTHER INPUI IS PASSED THROUGH THE 
BUFFER \.HOI C IS HIGH. 

OATQ COlll!IOL OU I PUT 

1 1 I 

0 1 0 
X 0 Hl·Z 

OUIPUTS MQt ~E TIED TOGETHU ~~O COtlllECTEO TO 4 
C())l.;40!1 ijUS LINE. THE OUTPUTS ~EC~E J?EII ~EN 
IKE C INPul IS LOIi QNO pass flt£ LOGIC)L O INPUT 
WHEN C 15 KIGH. 

4 

I 

5 6 

9324. 5 81 T :CHl'ARATOR 
U78H2459X FAIRCHILD (9}24 DC) 

SY~~Ol 

110 
E ~o 

Al 81 
4 

s 
10 

Al 8 

AJ SJ •5 9 
A4 aa 

I,& fa J\)8 A:8 A<S 

15 14 ~ GRO 

INPUT/OUTPUT I NFO'!:l!AT ION 

THIS IS r. HIGH :-.i'EE, UP.:.~Oll!LE Ctl!PORATOR "110! PROVIDES 
COMP4~1 SOIi BET\IEEII NI 5-81 T I.OROS QjjQ GIVES THREE 
OUTPUTS "LESS THAN". ·G~EAT ER THI.II". ANO "EQUAL TO". 
A HIGH LEVEL ON THE ACTIVE LOIi EIU8LE (E) INPUT tORCES ALL 
THREE OUTPUTS LOW. 

PIN ~~ES 

E 
4D.A1,Az.A1,A4 

e0 .a1.d 2.s3.e4 
A< 8 

A > E 
A : a 

; A • 
H X X 
L .ORO A • l,(IRO 8 

L I.ORD II > l,4IRO 8 

L :-0!!0 8 > .ORO 4 

EtlABLE (ACTIVE LOt-1) INPUT 
I.ORO A PARALLEL INPUTS 

I.ORO 8 P4~ALLEl l~PU!S 

A LC:5S THl~ t OUIPUf 

4 CiREATE~ THIN 8 OUTPUT 

A EW.l.l. 10 ~ our~uT 

lRU!H UaLE ·-
A< 8 l > 8 ~ :; 0 

L L L 
L L ~ 

L H L 

H L L 

~ 
2UL 
2UL 

ZUL 

9UL 
9Ul 
9UL 

r:::iuc 

A 

8 

C 

D 

E 

F 

r, 

3.A --------------------..r.......---1H 

7 

~T'-6 
• 5-l- TYi'i: 

IWIJALLI CGIH'llJLLEO INTERilOi;ATOR SYS!t:H 
Sl:hcMATIC 

BELL T"""cl..EPHONE uaoRATO~IC:S 
_ .... 
65 

8 
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INFORMATION NOT£S: 

302. (CONT) 

193. SYNCHRONOUS ijlNART COUIITER 
SN7419} TEXAS INSfR\JIIEJCT 
~85&} NATIONIII. SDUCOMOUCIO~ 

11 14 

5 LOAD CL(lR 12 
UP CARRY 

4 81 Nl\RT 1} 
001,;N COUIIETR l!ORROII •S 

A Q4 a~cQ.;o~ 1,{a 
15 l 1 2 10 6 9 1 

•v Gqo 

INPUT/OUTPUT INFOR~ATION 

AN INPUT BUFFER IS OH THE CLEAR, COU~T AHO LOAO INPUTS TO 
LO\o'ER THE OR IVE REQUIREMENTS TO ONE NORIIAUZEO LOAD. THE INPUT 
LOADING ON THESE IS 1 OTL LOAO. TYPICAL PO••ER OISSIPJ1TION 
IS l25mW. MAXIMUM INPUT COUNT FREQUENCY IS JZ~Hz, 

INPUT CLAMPING DIODES ARE PROVIOcO TO MINIMIZ~ TRANSMISSION­

LINE EFFECTS. 

CIRCUIT Ot:SCRIPTIOH 

THE OUTPUTS OF THE FOUR MASTER-SLAVE FLIP-FLOPS ARE TRIGGERED 
BY A LO'~-TO-HIGH-LEVEL TRANSITION OF EITHER COUNT (CLOCK) INPUT. 
!HE DIRECTION OF COUNTING IS DETERMINED BY IIHICH COUNT INPUT IS 

PULSED ~HILE THE OTHER COUNT INPJT IS HIGH. 

A CLEAR INPUT FORCES All OUTPUTS TO THE LO'~ LEVEL \.IHEN A HIGH 
LEVEL IS APPL I EO. THE CLEAR FUHCT ViN IS I NOEPENOEJofT OF THE 

COUMT ANO LOAO INPUTS. 

\ 

0 

2 3 4 5 

IS 

I '--
I 

du J 
T -----<-QA 

-
~ 

" I 

------------------__J 

10 
C ----++-,f-++-1-++----....------._\.. 

Ht~.f--tt---i+f---it-t}f----_-_-_-_-_-_-_~-t:_~/P-+·-----~ 
.-.~H-++------, 1 --..._, _ 'RESET & 

H-----~L ___ ~TQ__)-< i oc-- Oc 

~--l~ __ __,)j l >,-if· 
9 

O ------,~i-.tj~t:t~tt-=!~t::::j,---'--P-t~------, 
I 

LOAO ~ 
CLEAR ~ [ -

r, 

r~ 4 

COUNT 

UP 
s 

1 \.. 1} 

I bCR!IQ;. 

.____, 
I \... 12 
I / 

CA~RT 

r--

2 3 4 5 

6 

839, 01 VI OE BY So XTEEII COUNTER 
MC8J9P IIOTOROLA 
S119l9P-2P STEwART WARNER 

7 

4 12 11 J 10 

8 

9 

Soz Oz SD> 03 

;1& COUN[ER 

•v GRO 

LOGIC OIAGR.1/! 

OIVl0€-8T-SIXTEEN COUNTER 

CP 

INPtlT/OUfPUT INfORilATIO:. 

THE 4 SIT COUNTER CONSISTS Of 4 1'ASTER SLA•tE FLIP-FLOP IN­
THtllLLY CONNECTED TO PROVIDE A Bl:IARI COUHll~G StQUEttCE. 
THE SEQUEHCE OF COUHTl:IG STATES IS SHOl<N ST Tl1£ FOLLOWll«i 
TG8LE. IF THE OIRtCT CLEAR (Co) A!IO OIRHT SCT (So) 1:,PUTS 
lRE HELO HloH. THE SECUEIICE OF cour.il~G SUTES ARE AS S>'O:..ll 
Ill THE TA~LE. T~E COUNfER GOES rROM ONE STATE 10 THE NEJT C~LI 
wm, THE COUNTER INPUT (C?) GOES filOM THF Hl~H ICUAGE (> 1.51) 
CONOI 11011 ro THE LO\.I "#OLHGE (< • 5V)CONDI TIOII. ff llU. 01 iiEC[ SH 
IU?~TS aRE l!ELO hlGH llNO Tl'E OIRECT CLEaR INPUT GOES LOW. IHE 
COU•TER COES l"l1EOIAT£LT TO fHE 0000 STATE ~NO RS•~1~S J; lONG ~S 
Co IS ~ELD LO\<. If :11y CDBl~ii!OII OF DIRECT Si:T 1:aPurs co LO. 
WITH o· RECT CLElR HELO H't;H, T~EN EACH fl IP-FLOP 1.1 IH LOM 01 'ltCI 
SET u ES TO fHE I Si ATE A~i) RE.-.al NS THERE AS LONo AS IHE 
CO~RESPONCIIIG 01 '!EC! SET m,a,~s LO~. 

SIA iE 
Ql 

a 0 
t 0 

2 ') 

J 0 
a 0 

s 0 

-· •l , 0 

a ' 9 1 
1\: 

' !I I 

I 2 ' 
- IJ t ,. t 

IS 1 

OU'PUI o, Qz 

0 a 
0 0 

0 1 

0 t 
t ) 

I ') 

t I 
1 1 

0 ) 

n 0 

0 1 

n t 

' 0 
I 0 
1 ' 
1 1 

o, 
0 
1 

') 

0 
1 

') 

t 

') 

I 

G 
t 

0 
II 

1 

'•OH.3- .l ·o· Cu7PtJi ,GLi.l(i( co~Rt:; ... •4,:,s jQ 

l VJff ·,QLll{if CG•,orr,~-. ( .S·.} ...rtt!..£ 
l .,. CUTPur ,GU !t,E ,:R~~:PO~DS -~ 
l tll',H ,O~D•T,OPI (~l-~V). 

9 

A 

B 

C 

D 

E 

F 

G 

, 
11:WE 
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HlFORMATION NOTES: (CONT) 

J02. (CONT) 

IC/OO, OPTICAL COUPLER 
MOC 1000 MOTOROLA 
4N2& (MOTOROLA l 

~ 

Ts 

INPUT /OUTPUT INFOR.~AII ON 

4 

THIS DEVICE 1 S AN OPTICAL COUPLER 111TH AN ISOL.lTION VOLTA~E 
OF 1500V MIN. 
THE CIRCUIT OPERATE; ,\S FOLLOWS: WHU. CURRENT (~10/!A) FLOIIS 
THROUGH THE LED If ENI TS LIGHT 1-.HIOl TURNS ON THE PHOTO 
TFWISISTOR. WITH NO CURRENT FLOWING lliROOGH THE OIOOE THE 
TRA.',SISTOR IS Off. THE TRAllSISTOR HAY ALSO BE CONTROLLED 
TilROUGH ITS BASE. PIN 6. 

8038. VOL !ACE CCIITROLLEO OSCILLATOR 
ICL80}8CCPO, INTERS IL 

SYMBOL 

12 
JINE-WAVE 

AOJ SINE 
WAVE 

OUT 

rurr CTCLE 
F~EQ TRIANGLf 
AOJ WAVE 

OUT 
FM 
SIAS 

SQUARE •5 -12 
8 9 

I 11 

fM WAVE 

I & 

SWEEP our 
10 Tt:~ING 

CAP 

•Vee -vcc 

INPUT /OUTPUT INFOR/!ATION 

THIS CIRCU,IT GENE~MES A TRIANGLE, SQUARE, ANO SINE 
WAVE OUTPUT OF THE SAME FREQUENCY ANO DUH CYCLE. 
THE FREQUENCY C~H 8£ Sl<EPT FROI! PIN 8. THE SQUARE 
IIAVE OUTPUT REQUIRES AN EXTERNAL PULLUP RESISTOR TO 
PROV I OE A HIGH OUTPUT VOLTfGE LEVEL. THE 8ALANCE Of 
T~E SINl"\IQVE OUTPUT CAN SE.EXTERNALLY AOJUSTEO SY 
VARYING THE VOLTAGES ON PINS' 1 ANO 2 BETWEEN •Vee 
ANO -Vee, IF Q RESISTOR OF VALUER IS TIED FROM 

PIN 4 TO Vee ANO fRON PIN 5 TO ''cc THE OUTPUT 

FREQUENCY IS: r = ~ W!iERE C IS THE CAPAi: I TOR TI EO 
RC 

FR~ PIN 10 TO GROUND. 

0 

2 

2 

3 4 5 

154. ;~E 1F SI 1l£(N CECOCiR 

3 

'••"q,i IHI r:1•CHllD (q)! I OC) 
1~1~1~4• TEU5 INSTRUP4€NT 

E1 

L 
L 
l 
L 
L 
L 
L 
L 
L 
l 
L 
L 
l 
l 
L 
L 
l 
H 
H 

21 20 

4 8 C 0 

1/16 DECODER 
J 4 5 & 7 8 q 10 11 1l 13 14 

} 4 5 & 7 a q 

HIPUT /DUTP1JT I Hf' ORMATI C.~ 

THE Q-LINE-T0-1&-LINE DECODER UTILIZES TTL 
CIRCUITRY TO CEt'.COE 4 BINARY-COOED INPUTS INTO 
ON£ OF SIXTEEN MUTUALLY EXCLUSIVE OUTPUTS WHEN 
80TH THE STROSE IHPUTS (E1 AllO Ez) >lRE LOW. THE 
SELECTED OUTPUT LEAD GOES LOIi I.HILE ALL OTHER 
LEA JS RE14AI N ~OR~All Y Hl GH. 

INPUT CLAMPING DIODES A~E PROVIDED TO ~IHINIZE 
TRalNS:otlSSION·Ll~E EffECIS. INPUT liUff::RS ARE 
USED TO LD~ER Tl!E f'AN-i i REQUIRE/JENT TO ONLr GIi£ 
NCRM~I IZED LOAD. A FAN-JUT TO TO rlQ;i~;ALIZEO 
L~OS IN Tl!£ LOW-LEVEL STU£ AHO 20 IN THE HIGH 
LEVEL STATE IS AVA I LAliL~ FRC:,t E~CH Of THE 
SIXTEEN OUTPUTS. Tr'ICA. POWER DISSIPATION IS 
T70m'4. 

TRUTH TAliLt 

INPUTS OUTPUTS 

E2 0 C li A 0 I 2 l 4 5 & 7 g 9 10 11 12 ll 14 15 

L L LL L LHHHHHHHHH H H H H H H 
l L LL H HLHHHHHHhH H H H H H H 
L l L H L HHLHHHHHIIH H H H H H H 
L l L H H HHHLHHHHHH H H H H H H 
l L H LL HHHHLHHHHH H II H H H H 
L L H L H H H H H H L H H K-H H H H H H H 
L L H H L HHHHHHLHHH H H H H H H 
L L H H H HHHHHHHLHH H H H H H H 
L H l LL HHHHHHHHLH H H H H H H 
L H l L H HHHHHHHHHl H H H H H H 
L H l H L HHHHHHHHtfH L H H H " H 
L H L H H HHHHHHHHHH ~ L H H H H 
L H H LL HHHHHHHHHH H H L " H H 
L H H L H H H H H H H H H H. H H H H L H H 
L H H H l HHHHHHHHII.Jf H H H H L H 
l H H H H HHHHHHHHHH H H H H H l 
H X X X X HHHHHHHHHH H H H H H H 
L l X X I HHHHHHHHHHH H H H H H 
H l X X X HHHHHHHHHHH H H K H H 

H = HIGH, L = LOI., X = DO!l'T URE 

4 5 

•5 

124 Tl 
•V GRO 

6 7 

2403, ROW OUTPUT CHARaCTER GENERATOR 
THS 240SJC ASCII TEXAS INSTRl.ll'Em 
NCN 1122P·MOTOROLA 
HCH112P - NITRON 

RS1 E 

4 
RS2 
RSJ & 

19 
[1 

10 
Iz 

21 
22 I3 

I4 

8 

23 
28 

I5 +12 -12 

24 I& 
I7 l1s T7 12& 

•V GRD -v 

INPUT /OUTPUT I NfORl◄A f I ON 

ROW SEL~CT 
SELECTS RO'a RS, RS2 RSI 

1 1 1 NONE 
1 1 0 RI 
I 0 I R2 
1 0 0 ffJ 

0 1 1 R4 

0 1 0 R5 
0 0 1 R& 

0 0 0 R7 

THE :◄rnORY I 5 ORGlNI ZEO TO f'tlllmON PR IIURI LT ~s 4 •o .. ~UPUT 
CH~lr.TER GHIER~TOR. fl!E fl~£ OUTPurs REFoaSi:ltT l •~w ·~ Q s I 

7 OOT ll~fRIX. fliCLIJOEO IS 4 7-blT PARlLLEL 1:J'UT CH.:RACIER 
400RESS aECGtTER lNO a J-~I T PARALLEL 0,PUT R!l'w lOCRt~s 
DECCCER, ~OTH CCt-U'LETE ~ITH lk.PUT IN'IERT£~S. EliHn cPEII· 
OR~I H GR DOUlllE·ENDEO OUTPUT MUfFERS ~RE •i0'/1 OU FCR 
EXTEiflll JNTi:~f;ICES. THE t'E''ORT ORG•NlllTION lNO 00TJ !RE 
?ERl'.l:J[Hiflf STORED ijY PROGR!/l"ING l SINGLE ~~< ill!~ING 
llJlNUflCTURE. 

CIRCUIT CESCR1Pr1c~ 
[HE CIRCUIT fElfv•ES STATIC G?(RlT•O•. 1<0 CLOn; .IPE ,E;u1REO. 
T~E CIJT?UT O.\T~ Will ~£"f;IIN 1.l(.I;) •S LC~G OS l~E n,>uT 
.,v:RESS ( I NCLUC I~" CH I? ,•,Jot.El Ac)'.\l l<S Ul<(i,l~GEO. 
•JCCE:SS fl'•E• 1:; 0£.C"l~ttO .lS n-tf fl".E ;iE. .. UPff.0 c~p llLL CUTf11JTS 
TO RE;CH J;,( '41"il~l" 1 Ll•EL ';R ~0Jl"U" 0 U,'ltl .l'H '•: 
COR-l[CT OHA, THIS ,l'I[ I, '1£15,REO iRC~ !HE PCi.r Jr .HICH 
;ILL l!ZORESS 1:IPUIS ••o CHIP ,~:olE l'J";:s .,~E Vll I J, 

LOGIC Jfel~ITic~ 

LOGIC O : G~D 
lOG IC I , • I :v 

9 

A 

8 

C 

D 

E 

F 

G 

-611 --~ 
---------------.-------'-----4H AT:15 

• 54 HPE 
l'A1'UlLU CC~f,OlLED u,rERROG~TOR SfSTOI 
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A 

;; 

B 

C 

D 

E 

F 

G 

- \ 
en 
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I 
ID 
en 
en 
0 
CD 

H 
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0 
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INFORMAi ION NOTES: 

102. ( CONT) 

601 I , ASYNCHRONOUS OUA INTEar&CE 
IMS &011 JC.NC IEUS fNSTR\JtlEHT 
TR 16028 IIESIERN DIGIIAl 

14 

IS 

I& 
17 

18 
19 

20 

vss 
VGG 

fE 

OE 
SFD 
RRC 
ORR 
OR 
RI 

INPUT/OUl'PUT INFOilltATION 

SYl!bOl 

l4R 40 ,~ 

27 

Pl :.& 
sas 

25 
24 

1.tS2 
H 

ILS 1 22 
PS 21 TRC 

THE RECEIVER SECTION Will ACCEPT SERIU DATA FROM 
THE TRA~SMISSION LINE ANO CONVERT IT TO PA~AllEl OAT4. 
THE SERIAL WORD \llll HAVE s:~RT, OATQ, ANO STOP ans. 
PARITY MAT SE GENERATED A~D VERIFIED. TME RECEIVER 
SECTION \llll VALIDQTE THE RfCEIVEO OATA TRANSMISSION 
ry ChECKING PROPER PARITY. SURI. o~o STOP BIT~. 
ANO CON'IERT THE DATA TO PARALLEL. 

THE TR4NS'41TTER SE ION lllll ACCEPT P4R~llEl DATA, 
CO.~VERI IT TO SERIAL FORM ANO GENERATE IHE START, 
PARITY, AND STOP BITS. 

RECEIVER AkO TRANSMITTER SECTIONS ARE SEPARATE 4110 THE 
DEV ICE CAIi OPERATE IN Futl 0~7l£l IIOOE. 

THE IR4NSM I ITER SECT I ON t.l Ill ACC~PT DAT4 IN PARALLEL 
fOIIM, SERIALIZE IT, FORMAT IT, ANO TRANSMIT IT IN 

SERIAL FORM. 

THE DATA IS RECEIVED IN SERIAL FORM ON THE RECEIVE 

INPUT Rl~PUI. 

THE DATA IS PRESENTED IN PARAlLEL FORM ON THE EIGHT 

DUA OUTPUTS RR1 THROUGH RRa-

RINPUT IS IHE o~rA INPUT TERMINAL. THE OAT~ fAOM 

~ 

, I 
+V 

RINPUT ENTERS THE RECEl;ER REGISTER AT A POINT 
DEltRMINEO 8T THE CHARO"ER LENGTH, THE PAR ITT, 
ANO It+! NU:t&ER Of STOP BITS. RINPUT l'UST BE 'IAINTAINEO 
HIGH \.'H£N NO DATA IS BEING RECEIVED. IHE DAU IS 
ClOCltD THROUGH THE RR CLOCK. THE CLOC\ RATE IS 1& ll~ES 
FAS Tl'!\ HIAH THE OAH RA TE. 

THE COl4MON CONTROL SECllON lllll OIRECT 80TH THE RECEIVER 
ANO THE IRANSIII TTER SEC Tl OHS. 

THC \IORD LENGTH HAY BE 5, b, 7, OR 8 &ITS. THE SElECTIOII 

IS AS FOLLO.S: 
WORD LEHGTH 

5 
b 
7 

0 

WLS1 

l()\j 

HIGH 
lO\I 

IILSz 

LOIi 
lll\l 

HIGH 

2 

,T 
-12 

zl 
GAD -V 

. 
\ 

2 

3 

1814. ?J~ lUCH. 4 PER IC 
"(HI~ - MOTOROLA 

S"'l:,OL 

a 

IJ 
12 

4 

U¼IC 01 AGRIIH 

0 

INPUT/OUTPUT INFOR>IUION 

•S 

I 14 

•V 

A HIGH VOLTAGE CONDITION(> 2.SV) IS LATCHED U 
THE O\JTPUT 0 WHEN IHE INPUT O 11!10 IHE CLCCK PUL5E. 
Cp, lRE HIGH(~ 2.5Y) AT THE S'-'4E TINE. 

A LOi. VOLTAGE CONOI TIOtl (~ 0 5V) IS LATCHO AT 
THE OOIPU! Q !.JIEN IHE INPIJ! 0 IS LOIi (<O. S~l 

A'IO THE Cp INPUT IS HIGH (~ 2. SY). -

INFOP.•UTION PRESENT AT IHE DATA INPtJT O IS IRA'lS-
FERREO 10 THE O OUTPUT \IHE11 THE ClOCK IS HIGH 1:110 
THE Q OUTPUT lllll F~LLOW IHE STATE OF THE DATA 
INPUT AS lONG AS IHE ClOCK R£!4AltlS HIGH. HIFGRMQ• 
TIOtl PRESEHT QT THE Q OUTPUT lllll ijE RETAINED AS 
CLOCK GOES LOIi UNT ll S1JCH TIME AS THE CLOCK 
IS PERNI TlEO TO GO HIGH. 

3 4 

5 6 

t 
GRO 

0 

5 6 

7 8 

25LQI, fl.UY OECOOEO 2~&XI SUTIC RJ:HOOM ACCESS HOO~Y 
2Sl01Ssr GNE!f cs. 

STHilOL 

12 
01 

cs I) 

Do 
R/11 
41 

14 

~2 
Do 

A1 
.14 

At ~ 
... 
Q 
Q "' 10 ~ 
u "' .... ... 

A2 :::, 
Q > .. "' "' 

'1 ... .,.. Q ... 
Al 

:::, ls .... ... z 
z Q ::::; 

11 
.. 

A4 

DATA X ACCRESS DECODE 
OUT 

X l'IPUI SUF" ER 

om 14 

OUI 

1& 
cs 

I~ 
Rr~ 

12 
DAI l ·~ 
UIPUT/OUiP•JI 1•1rQ• .. ATI0•1 

fH( OUiPJTS or i~E HlOI l•E F'EC"I ,Ell 
OP'~ c,~.u IE~ ..... r~ "•E :E11:£ I; ,.a- li:LE:"£) 
(LOiilC 1 ~•I :,1? :ELE::Eo). 0

HIS lL.0-, CR-rt 'lu 
fOR ~E!401r E•PAIISlu•L 

9 

A 

B 

C 

D 

E 

F 

G 

c:i;us 

3A 
r-..:----7

4
ntS=---------r-------...L=--JH. 
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B 

C 

D 

E 

F 

G 

\ 
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0 
I 

<D 
en 

H en 
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Q1 
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I ! 
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:NFORHATIGN NOTES: 

J02. (CONT) 

8234, 

IA 

I, 
2~ 

15 JA 

10 
4A 

IS 

5 28 

14 }8 

11 48 

2-INPUT 4-SIT DIGITAL MV,TIPlO[q 
N82J48 SIGIIETICS 

~ 

9 

So s, 

IT J 

2T 
4 

JT n 

4Y 
•S 

l•i. 
•V 

LOGIC Olf~RAM 

2 

Ta 
GRO 

I A 19 
I 2 

2A 28 }A JS 4A 48 
, 5 \5° 14 10 11 

INPUT/OUTPUT INfORkATION 

TH£ 82'4 IS A 2-!NPIIT,4-BIT DIGITAL MULTIPLEXER fOR USE IN 
GENERAL PURPO!E OAIA-jtLt::C1 ,~:: ~PPLICATION 111TH INVERTING 
DATA PATHS. 

OPEN COLLECTuR OUTPUTS PERMIT DIRECT IIIRING TO OTHER OPEN 
COLLECTOR OUTPUTS (COLLECTOR LOGIC) TO ALLOII THE WIREO ANO 
FUNCTION. 

Ptlll-UP RESISTORS ARE NEEOEO ON THE OUTPUT. 

\ 

0 2 

3 

3 

4 

9322. auao ,-1 NPUT 11\JLT I ?LEXER 
ui.~l225'11 FAIRCHILO (9l21 OC) 
Sll14Vinl TEUS INSTRI.IME1H 

~ 

IS S I, 11 

U 18 ZA 28 lA 

1Y JY 

IA (l) 
~~ 

18 (}) 

2A (5) 

28 (1,) 

lB (10) 

(ENABLE) ~'-'IS'-'-------1 

INPUT/OUTPUT INFORMATION 

5 

10 14 1 J 

JB 4A 4il 

4Y 

12 

THE CIRCUIT CONSISTS Of FOUR TIIO-lNPUT ~ULTIPLEX SIIIICHES. 
Ill TH THE EN~BLE HELO LOIi, A IS SELECTEO ~EN A LCII LEVEL IS 
APPLIED TO S;OTHERWISE a IS SELECTED. I.HEH THE EN~~LE IS HELO 
HIGH.THE OUTPUT,OF THE SIIITCH GOES LOI-:. 

EACH IIIPUT 15 DIODE CLAMPED ANO CONSISTS Of I T.IL LOAO. LOW 
fANOUI IS 10 LCAOS ANO HIGH FANOUT IS 10 LOA05. ;<l~ED o, 1; 
NO-I 1'0SSl11LE-\IITH HUS OEVtCE. TYf'IC11L PO'.ER DtS-St?~flOtt-1'. 
150 MIi. 

TRUTH TABLE 
INPUIS 

ENo\llLE 

1 

0 

0 

•1• > 2.0V 

•o• < 0.8V 

SEUCT 

X 

0 

1 

• X" = OONT CARE 

4 

OUTPUT Y 

0 

4 

8 

5 

6 

•V GAO 

5 

7 

9601, 

8 

MI.ILTIVISRATOR RETRIGGERABLE MONOSTMLE 
U'1A%0l5'1X fAIRCHILO (%01 DC) 
SN74IZ2N TEXAS INSTRU.~EtlT 

C R 
r-1 ;'f'-Jr.A•rYcc 
J I ""I 
I 

11 U 

S3 ' 8 

0 I, 

INPUT/OUTPUT INFORllATION 

THIS RETRIGGERA8LE MONOSTABLE MULTIVISRATOR PROVIDES 4 
POSI Tl VE OUTPUT PULSE OH PIN 8 AND A NEGI Tl VE PULSE ON PIN I, 
1,"H[H THE FOLLOIIING CONOITIO.~S INITIALLY ARE APPLIED: 

ClnCUIT 0€SCRIPTION 

INPUTS ON BOTH PINS J & 4 ARE HIGH.AND 
INPUT ON El THER PIN l OR PIN 2 IS LOIi 

THE CIRCUIT \.IILL RESPO,~O TC TRIGGE~ llll'UIS EVEN 1.~EN JL•E~Of 
IN ITS ACTIVE Tl!-41/iG STATE.ANO •ILL Tll-'E our F<GM lrlE LJST 
INPUI ?ULSE RECEl"/EO. THE TIIIING PULSE .,orH Ill SECCNOS IS 
APPROX I MAT ELY • lbRC. 

9 

A 

B 

C 

0 

E 

F 

G 

ISS\JE 

----------------.--- _____ ...._ ___ H 

7 

AHIS 
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• •4NUJlll CCNli!OLLEO IST(RROGATOR s-rsrm· 
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0 1 2 3 5 6 7 8 9 SI 

IHFORMATIOH HOTES: 

302. (CONT) 

AT002,FM002, SEQ002, OTOOi 
b280 HPE, READ ONLY NEMORT 8 airs "'1bll900o9laAT002 

AT002 FM002 Hk!&2SOD&9l7~2. MMI&za~oa1easeoooz. ll'II•~~,,~ioo, 
MONOLITHIC HEMOR I ES, I NC. • 

'"" MLLLLHI. MNNMNNMM MLI.LLHL lllflOIIIN)III 1111, I.LI.NNHNN LLNlllf•LL LNLl.l.1.LN I.LNM•l'\.I. LVL>l!IIIM LVll""LL Ml€ROSYSTEMS INTERNATIONAL """·-· 111.LLLLU, A ..... lttCMMMtitWJlt IIIINNH11IIM """""""" ltlONNMNN• MHl<IINII .... N!OlllN- ..... l,NLI.LI.NI. LLHNIINl,I, I.ill-~•··· 1,1,N~IIIIU 1.llLLl,111,ll 1,1,lfltHNl,1, 
A ~ IUlt """"""·· IINNl<~NHII ···~••1t11 Nlllj)INlfNN 11\I.LLl.l.lt NLI.I.LI.UI Ufll """"~""" I.LNLI.NLI, NNl'NMNH~ LLMLLXI.I. I.I.LV1<Mlt 1,Mkll~NU. 

"811 _.,,.., .... lllllllllldll """""""" MhM)tlfMIIJt J0~10PnOtM NIINNllllNM iHII LLLLM•IIN LNIINN•LL Nl,1,HIIIIIIN 1,.>INMMM\.I, IILL~-• LIINlll•MLL ... ,. _,.._ 
ll>llt>'NNHM """""""" HNHN~•IHI '°'-"" -··)Ill HIU l,HLLLLI.I. LLNN~NLL 1.111.1.LUL LL••""LL 1.lll.t.ll\.LII U.llltl!IIU 

8 >IJ '" .. -· NNMNHIINN MLLLLL!fl. MN!lll!Clll!ll 111.1.1,,1.1,MII lll1N!ll<JINII IC1~1 1,Hl,l,MLI.M 1,1.M•NNLL 1,LLULLL LL~I.I.LLll LLl.ll\.\.U, ~!.~LI.II 
lo tHk -~-l<Nllt< .. MlfN IIM!OUIJO•II NMNllilJCJAI 111.Ll.Lil\.l. )It.LI.I.Ml.II nn• I.LLI.LLMI. LLl!I.LLLH LUJll.1.n LL~LU.Lll Ul.4LNLM I.Ll!UI.LM 

7 A1 ..... llCLl.1,- NLLLL••N ll~lflOIIIIIIII NMN~M~l!II MNltllMWl!lt MIOOiakNM ..... 1.1.1.:•1,>r~• LLNLLLLH 1.LNLLLLI. LLN\.LLLII LL4"1.LU, Ull\.LLLII 

7 (MARKING) ..... ·-···· NMtOIM1i1•k M~NM~NNN ,lii ..... M: • ..,. l(;l~M- Ml"IW111Mtfft U941 LI.Ml.LI.LIi Ll,li\LLL!t LI.Nli\1.Lll LI.ALLI.II LVI.LUfll Ll.l!\.LLLII s n,u -HIii! """""""" Nlti,k-11 MNMJoltNMJf """- Mltl!IClntl!lt 
,,.,. 1,1,HHl,1,MM LI.kl.LL.I.If l,!MLLLL 1,1,XLLLLM 1.11\.LI.Ull 1.LJIULLII A2 ..... IIIO,MIUOOI l!M~M•sl<M NMH~NHIIII NM..-olJO!NN 111.LL:!\1,I, :itlilM•'flOfft ,no 1,Ml,MLLLL LLMl.l.1.LM I.JILA\1.1.L LUI\.LLl.M 1,li\."1.LLII Ll,lll,L\U 

5 A, 9 IHff "'-LI.Ill.LIi ............. tif)Ql~Jt,tN IIU~~VI. . ...,.,,_ -......... ..... LMI.NLLLM LLMLl.1.LM Llll.:.t.Lll\. \.l.;!\.Ll.1.11 LIIV1.1.>!I. Ll.~UUM 
01 nt11 ...... ,..,l+►lt MHMll4.NM'4M -~-"" -IINII NII•- MW►'llllllt Ul12 LIIV~~l+N L'.~LLLLM l,Hl,ijl,1,,~11 f.~llit\,\,,\.:,.....'I LM.>!\•LM W►~lll.L 

4 10 
... ,. -MMIIIIII llll~M~Mllll 111.1.LJILMII ;ft.l.1.~~u. Mit~N~- 111.1.L~•Lll ,u,. LNLMI.Ml.lt l,,Ml<~NH\,I. 1.ll~I.LLLL Ll..'"""1.lt L1'1U.\.U. 1.1.ll~'fl.LM 

A4 0l .,,.. MMNMNMl'tfit """""""" )1Mi41'M1'11lf JIIIN◄'411~M 1111~~-MNM◄IIIINM IUU 1.HMULIIL LL:,r,,c>tt.f.,M \.>1'LI.L~ \,1,l<l'IILl,H V«l~ \.l.~IIM\.I.M 
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UUI IIM"MHHNN """""""" NIIM~4"Mtl """""""" 0>1""1'¥N MIIIOlfl- I 
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2CH 

20-2 

THIS HYSRIO INTEGRATED CIRCUIT CONSISTS OF TWO RC 
OSCILLATORS !.IHERE FREQIJENCI ES OF OSCILLATION ARE 
CONTROLLED EXT ER NALL~ BY SELECTIVELY SHl!NT ING OUT 
CERTAIN IIHERNAL RESISTORS. 

LOW RES I STANCE CLOSURES ARE PROV I OED AT THE INPUTS 
TO SELECT THE fREOOENC IES AT WM ICH THE OS,: I LLATOR 
WILL OSCILLATE. A CLOSURE REQUIHES 200 OHMS OR 
LESS. WHEN MOT SE:.ECTEO THE CLOSURES MUST PRESENT 
A RESISTANCE GREATER !Hill' 10 MEGOHMS. POWER IS 
APPLIED THRJ PIIIS 2} ANO 24. 
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9300. :-~II :.Mir! •tG15TEQ 
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15 14 11 : 2 

IIIPUT/OUIPUT IIIFCR:4ATION 

4 

•V GRO 

THE INPUTS ~RE: J, ~. MR, Po, P1, P2, PJ, PE, ANO 'o· 
THE OUTPUTS ~E: Oo, a,. Oz. OJ, iij. 
A LOW ;OR AN INPUT IS ANY ~OLr•GE LESS TIIAN a.a VOLTS; 
A HIGH FOR lN HIPUT IS ANT VOlTAGE GREATER THAN 2.0 VOLTS. 
A lOI< FOR All OUTPUT IS ANY VOLTAGE LESS THAN 0.4 YOUS; 
A HIGH FOR 11.~ OUTPUT IS ANT VOLTAGE GREATER THAN :.4 VOLTS. 

CIRCUI f DESCRIPTIOM 

PAIULLEL INfOR:-OAI I ON APPEAR I NG ON INPUTS Po, Pi. •z. P3, 
IS SHIFTED IN ;.ttEN THE CLOCK IIIPUT GOES FR0:-1 A LOI. TO A 
HIGH PROVIDED THAT Al THE TIME Of THE CLOn rRAIISITI0/1 
THE PARALLEL ENASlE (PE)- IS lOW.. Tilr. l~.rORl4~TICH IU'PEARIIIG 
OH INPUTS Po, P1, P2, P3, THEN APPEARS AT Tl!E OUTPUTS Oo, 
01, Oz, Q3. AFTER THE LOIi TO HIGH TRANSITION OF THE CLOCK 
INPUT. WHEN THE PARALLEc ENAHLE LUO IS HIGH OR NOT 
CONNECTED, PARQLLEL READ-If< CAK NOT SE ACCO:-tPLISHED. 

SERIAL INfOR,~ATION IS READ 111 THROUGH THE JK LEAD (J AND K) 
CONNECTED TOGETHER) t.i!EN~V£R !HE PARALlEL EN'1aLE (Pt) IS 
HIGH ANO SYNCHRONOUS WITH THE CLOCK. THE INrCRIIATION :..111CH 
WAS ON THE J K LEAD AT THE LOW LEVEL OF THE CLOCX Ill ll SE 
TRANSFERRED TO Qo AFTER THE LOIi TO HIGH TRANSITIOII OF THE 
CLOCK. If THE J AND K LEADS ARE OISCONNECiEO ANO THE J IS 
LOW ANO THE K IS HIGH Qo Will NOT CHANGE DURING lNY CLOCK 
TRANSITION. If J IS HIGH AHO i IS lOW THEN AT EACH Lilli ro 
HIGH TRANSITION Of THE CLOCK Do \.Ill CHA!IGE LE"IELS. 

ON THE lOW TO HIGH CLOCK TRANSITIONS, ~HEN THE PE LEAD IS 
HIGH, THE INFORMATION IIHICH WAS ON THE OUTPUTS AT THE LOW 
lEVEL OF THE CLOCK Ill LL ~C SHI FiEO ~y ONE TO THE RIGHI. 
!Hill IS, JK TO Oo, l!o, TO Qi. a,. TO Oz ANO Oz TO IIJ- THE 
MASTER RESET (!!R) CAN A5tNCHRONOUSLT SET ALL STAGES TO ZERC 
INDEPENDENT OF THE CONDITION ON ANY OTHER INPUTS, ~1 SETTING 
MR TO A LOW. 
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INPUT (2UTPUT lflFOR:lATION 

•V GRO 

IIHEN THE GATING SIGNAL IS A LOGICAL •t•. (VDo VOLTS. 
THE :10sr POSITIVE SUPPLY TO THE CHIP - TYPICALLY 
12-15 VOLTS). lHE SIIITCH RESISTANCE ijECOHES JOO OHMS 
TYPICALlT. WHEN THE G4THIG SIGNAL IS A LOGICAL •o•, 
(Vss VOLTS, THE ;iosr NEGATIVE SUPPlY TO IBo CHIP, 
TYPICALLY O VOLTS) THE 5111 TCH RESISTA~E b£COHES 
VER1 HIGH (IN THE l!EGOh~SJ. Pl!I 7 GOES TO V55 (,.,. 
GROUIIO) ilNO PIH 14 GOES TO Voo (;.,_ •12 'ICLTS). 

PINS 1J, 5. &. ANO 12 CONSTITUTE THE G~flf:G SIGllilLS 
t-.HICH CONTRIJI. THE FOUR INDEPENOENT bll~TERAL HOS 
S\HTCHES CONTAIIIEQ Ill IHE CHIP. PINS 1-Z. 4-J. 8-9, 
'1110 I 1-10 ~RE THE CORRESPOUDIUG S'alT~H TERMlttAlS. 

Tll'ER 
NE555V SIGNET I CS 
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SYl'BOL 

TRIG 

?ESET 

CV 

TH '­

D 7 

OUT 

l'i!PUT/CUiPtH :•~c:::-,~.HtO"f 

IN !ME !14E OELlf "'OCE ~F ~PER:11c~. ,HE 114[ IS cc~r~OLL:) ,, 
o,-.:: (H~q~Jt ~t!;1$r0,f .:uo Ci.l(lfOR. rca 11 5fil0lE JPE~•HI;~ lj 
:.r, Oi(P_l.:·c~. ;M( F:0£[ lli..,~\1"4(1 F.1EiJUf..'j(f il!m f;,£ :un c,c;_~ 
.lPE ;OiN cci;•gcLLD \.I TH i ~ £H~.:1'4Jl R£SI SHi~S ~~o .;•,t. 
CJOlCI IC~. !~E Ci>CJtr ''l! ;E f~l~GE,[0 lnJ .~£SU D~ 'll_l'.1" 
~A1E -ro~•~-.!ND i''c. ottr••Jf 5-Ti"Jf:fll~o (l~ SOU?Ce. aij .. ,.,, ,. 10 
~;O t.fO. ;~ ;::;1.£ Ht Cl',(JIT~. 

T!)l~~E, :-,.8~E~T IS O.SJJ_l. ;l'ltf :OLfJ.C,t. IS o.n. ;1t~tf •.J.J;J~•a 
I 5 0 l !J~. 

l 1..:---. :,ULJE OH 1'Qlt;~~Sf PHTlliES 11"-'lt,l} ... MI.C-4 IS 4 t'41Ui-! U:-tE.!_ 
011 our :ME •~TU, ll_ C!~ ~E s-c?PEO ., : l~# PUUE a~ ?.ESE!. 
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INPUT /OUTPUT I NFORl!AT I CH 

TRANSFER OF DATA INTO (W/R = •o•) OR AT (GATE = "0:") 
OCCURS ON THE LOW TO HIGH TRANSITION OF THE CLOCX INTO 
CP. THE OATA IS RECIRCULATED WHEN (W/R = "1") THE 
INPUT CLOCX MAXES A LOW TO HIGH TRANSITION. THUS IF 
ONE SIX BIT WORD IS READ INTO THE DEVICE (ON I 1 THRU ! 0 ) 
IT HUST BE RECIRCULATED ANO CLOCKED Jl TIMES BEFORE IT 
APPEARS AT THE OUTPUTS (01 THRU Q0). DATA INPUT IS 
lllHIBITED DURING RECIRCULATION. 

2 3 
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JOJ. SCREC:N ING REQUHEMENTS f"OR C0Hl4ERC I Al I NTEGRATEO CIRCUIT 

EaCH DEVICE SHAlL BE SCR:ENEO IN THE SEQUENCE ~HOwN ANO 
DESCRIBED HERElll: 

I X 

4 

PLASTIC OIP 

r.CER'J.'41C DIP OR METAL CAN 

X 'rEH?':RATURE CTCllriG PER MIL-STD-883, METHOD 1010, 
m1t10N 8 FOR 10 CYCLES. (-55 TO •125°C). 

TE~P~R~TUQE CTCLING PER HIL-ST0-88J, METHOD 1010, 
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HA~KIIIG OF EACH DEVICE WHICH PASSEil ALL TESTS. 
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COMPONENT LI ST 
1,~IEGRillrn ~IRCUIT U 

LOC 
ON CP 

BG() ,;c, 11:16 

CODE ~ '!00 .,lo 

ELEM OESIG LOC OESIG LDC OESIG LDC cts,~ L::OC ;n1r. l•~ 
IOENT 

4 A/F~ I 
4 "' 

A, ~4 

B A,i,1 ~ :, l; ' 

C 1/lt1 • ' D A/l-o l ',.4 

_E 
F 

LDC F06 F09 GO, IICO ON CP 
CODE 8,., 11 illa 1006 862 

T~T OESIG LOC DESIG LOC OESIG LOC 0£SIG LOC OESIG LOC 

4 Afr4 ~, SP411E SPAil£ 
a -/f7 VltZ 
C ~ARE A/tZ 
0 ~/04 
E 
F 

LDC MOO MO, "36 N09 ON CP 
CODE 862 862 ,04 1814 
ELEll OESI G LOC OESIG LOC OEStG LOC OESIG LDC OESIG LOC IOENT 

~ A/F2 A/Ci A/H A/A1 
8 A/E2 A/F7 5i',\Rf ~/81 
C A/F2 A/F3 A/81 
D A/Cl 
E 
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UCIJIPLITE CODES ~ND APPROVED EQUIVALENTS ARE SH!J4N IN •o• SECTION. 
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IIC, 000 oo, 
! -. 1808 9'1111 

· :u1; l., :n • lOC :,EStG lOC OESIG LOC OESIG LDC 

·:•~ ~,c, A/E5 
"' ;, AMO 

; •'t A/E9 
:;::.;. .. f ,\/Fl 

i;c~ ~()If 

1S()6 9l2llt 

C£S1G LOC OESIG LOC DESI~ LOC OESIG LOC DESIG LDC 

l/iYI ,- A/!r4 
~/C5 

l/87 
A/88 

POO PO, P06 P09 

'74 1806 S16 e,6 
DESIG LCC OESIG LOC DESI G LOC OESIG LOC DESIG lOC 

~/Fl A/C9 5P,.,£ A/llO 
A/Fl MC2 ~/D) V!>l 
,1/ll2 A/02 A/Cd A/C3 

A/F9 A/ F8 A/47 
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I 3 I 4 + I 
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IU.~UHC TUR I NG REFE.~ENCES 

LCC CQTi:GO~f ~o. 
006 009 FOO ON CP 
1806 1808 816 CODE CIRCUIT PACK CODE 111<D ED-2007-( ) 

QS SE~8 LI Qij AIWfti A 
DESIG LOC DESIG LOC OESIG LDC CESIG LOC CESIG lOC 

ELE~ 
OESlu LOC l~~T 

A/E7 A/89 1/FO A 
AIE7 .VB9 A:,,u 3 COlt.l<EC TOR ON FRCJlt •n1, 
Mc.7 )JC9 A/116 C 
A/F7 A/C9 A/H6 D -

SPAkE E 
A/G6 F 

KOO KO, K06 K09 LOC 
ON CP ~ B 

1808 960111 1808 9,2211 CODE SEE FS 
OESIG LOC OESIG LDC OESIG LDC tESIG LOC OESIG LOC DESI G LOC r1:~. 

A/E4 A/115 A/F7 A/82 4 
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C9 i l()OIJPF 
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COMP0101T LIST PART OF CPSB 
INHiiRATro ~IRCUI r n ,~1 '£5! CCNUOL I NI ERF ACE 8 

MANUFACTURING REFERENCES 

LOC LOC CHEGORT NO. 
801 804 IICt DO EOl E04 EJb E08 ElO GOO GOZ G04 

ON CP ~N CP CIRCUIT PAC~ COOE ~NO ED·2CJOa-( ) 
CODE '1111 I '1)11 • 'wl I o !!l I l!OS 1308 1914 1800 1aoa 8lb 18041 180& CODE ASSEMBLY ORAIII NG A A ELEM OESIG LDC OESIG LOC OESIG LOC DESI ti LtlC :lESI G LOC !'~Sll'j lJC ,cs,G LCIC OESIG LDC CESIG LOC OESIG LOC OESIG LOC OESIG LOC OESIG LOC OESIG LDC CESIG LOC 

ELE~ 
IOENT CC~IG LOC IOEIIT 

4 8/02 11/82 ,\/;S i "t 1 3/£0 3/f7 SPlRE Q/El Q/A8 ,v)41 a104 8/E) A 
8 310 9/0l A/£4 ~,a, 8/1l7 9/CO 8/03 8 CON NEC TOR ON FRAME '127~ :. 

8/C} 8/Cl A/04 8/(7 9/C 1 a1C1 C C 

] 
0 3/H 8/C) iV04 2/lla 8/34 3/G5 0 -
E S/EZ E 

f 8/CI F 

LOC GOb G08 GlO JOO ,01 J~ Jl)f, J08 Jiu LOO L02 L04 LO& LOS LOC ~ B 
0~ CP ON CP 

CODE ))4 1808 180& 857 Jl6 1!1)8 SlO 9lb 8Sl }74 84& H4 1&'lo l04 CODE 

ELEM 
1n<Mf OESIG LOC OESIG LOC OES!G LCC OESIG LDC OESIG LOC -C~SIC LCC ~SIG LOC C<:S IG LOC OESIG LOC OESIG LOC OESIG LOC CESIG LOC OESIG LDC CESIG LOC DESIG LOC OESIG LDC ElEll 

,n~.r 
Q .VCJ A/GI S/ES ~~A 3/£2 A/08 An1 4/E4 3/G& 4/8& S/87 A/F5 11/C.O A/E1 Q 

- 9 8/CI A/Fl 8/E6 8/C7 81C6 A/BA Q/1)2 A/G5 8/E7 SPARE 8/FJ 8/0 A/Cl A/84 8 -
C 4/CI '1/87 SPARE A/81 .VQI Q/[l, '3/C7 A/82 :1/01 C 

0 A/87 Q/,l.l A/141 A/85 "~' ,1/ll 4/C2 Q/01 0 
E A/9b Q/0 E 

F S/04 A/Gl F 

C C 
LOC LIO NOO N02 N04 NO& 1,oa N10 ROO R04 RO:, R08 RIO LOC 

ON CP ON CP 

CODE 1808 9&01 • 819, 1!&2 1808 1806 ISO!! 555 l sss • SSH i!l'l 1 84b COOE 
ELEJI CESIG LOC OESIG LOC OESIG LCC OESIG LOC OESIG LDC OESl!i lOC OESIG LOC O~SIG LOC OESIG LOC OESIG toe OESIG lOC OESIG LOC 0£516 lOC DESIG LOC OESIG LOC 

ELEM 

- IOENT DESI G lOC IOENT -
A A/Gb A/C4 8/C5 A/Fl A/E7 i\_1[7 Q/F!, 3/GS 8/F I Q/E2 4/G4 Q/G4 Q 

8 A/G6 8/f!, 4/CB 4/GS Vfl, Q/fO 8 
C A/ES 8/Cb ,l./08 A/fO A/i'6 A/Fl C 
0 4/F5 A/E7 A/HZ MG!, AFb 0 • 

D E E D 
F f 

• SINGLE-ELEMENT IC 
NOTES: u COHPLETE CODES ANO APPROVF.0 EQUIVALENTS ARE SHOIIN IN .. 0" SECTION. ,· 

1. UNli5S OlHEll'.ilSE SPECIFIEO: 

- CIPACIIOH DIODE. LIGHT EIOJJING lli!.llQ! RESISrl1.~CE 'IAlUES :RE IN CKI-IS, ____, 
CAPACIIAl,CE ·1ALUES lRE IN NIC.~~ >lRAOS. 

g_~ ~ !1flli. £2!!.t DESIG ~ •,·.c.l.~S =''1ii:E"EU ar lt-!t. St",Ol •(PLUS) 

Cl KS·20b7b LI, lOOPF 1/0 FAILURE 5082·440J Rl (S•20'.,1b t1A. 4990 011 -(i'IINUS) ~E Ill ·,ous. 
CZ KS· 19774 LI, IOOOPF IIF SEQ FAI UJRE HE~LETT ·P.cl"XARO H2 KS-20310 LIA, 24~( 
Cl &018 RJ KS-20810 LU. 499K 

2. * GROU~O ~r. HJ'~. C4 K5·1~774 LI, IOOOPf R4 KS·20&1b LIA, 100 
E E 

cs-c, bOOA RS KS·lO!,lb lU, Zoo,<. J. DESIG~:ir,, c!T'"'t.ctr .:.nJ :i~1..k0 R[ rv~-. T~~14. 

C7 ,o,a Rb KS-201,lb lU, 100 
FOR IO: cs KS-201,71, L1, .01 R7 KS•lObll, LIA, 1K 

~9 KS·l'1774 L1, 1000PF 

IOOOPF IC •~ :,.II G•, :c •S ,l: ·ll ,ir. ~◄U 
(10 ,, 19774 L1. c::cE IE~~- T~~ .. c~:t re:~~ -~~--'E~~ - Cll K)·1~774 L1, 101)(.PF -10DOPF ~)0 JC• a . I 
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C0!4PONENT LIST PART OF CPS 9 
INIEGRATcD CIRCUIT U ?•OG~!JI COl!l~O• CKT ~ MAIIUF AC TUR I NG REFEaENCES 

LDC 802 ·" ~Cl JOO 004 008 LOC CATEGORT NO. 800 cOI 002 006 010 i'OO F02 F04 F06 OH CP 
ON CP 

CODE 836 1808 a,o S57 331 '1'5l 1806 8'H :)74 846 1806 1808 853 H4 COOE CIRCUIT P~CK CODE ~D l0-2009-( ) A ASSEMSLf DRawlNG A EL.EM DESIG LDC DESIG LOC OESIG LOC l)[SIG LCC C£51G Ult 1[.\f.': LOC ~£51 j l'lC ~i:>IG lGC DESIG lCC OESIG LOC DESIG lOC DESIG lOC DESIG LOC DESIG LOC CESIG LOC ElE.'4 IDEHT DESIG LDC IOENT 
A A/00 Ms3 •J~I a .. n ~1L:E, ~?~ 4/el B/E6 A/0 A/84 A/C4 A/Cl A/ill A/01 A/E4 A 
8 A/00 A/B 8/U 1,"(. !Fl ~ '32 ,4/El . ,.~ SPARE A/BO A/C4 A/G3 SP"" V02 A/E5 8 CONNECIOR ON FRA.~E 9%78 " A/00 8/CO J/01 B/69 SPARE 8/EB 8/G7 A"'2 SPARE C !,l-l SPAR£ C - SPARE 8/F7 ' l,'CJ BIE6 BIGS SP.IRE p/iJ4 SPARE SPAil! SPARE SPME 

.._ 0 D 
E A/111 E 
f A/81 

F 

8 LOC 
F10 H02 H04 tl06 H08 1110 1(0() 1(06 KlO OM CP HOO f'02 M04 M06 MOS M10 roo lOC 

ON C? ~ B 
CCOE 1808 846 852 1806 ,u, a5, 1806 957 }74 862 1800 1808 846 e,6 836 SJ& CODE ~EE FS 

H~~. DESIG LOC OESIG LDC CESIG LOC DESI~ LDC CESIG LOC DESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LDC DESIG LOC DESIG LCC DESI G LOC CESIG LOC OESIG LDC OESlll LDC HE.II 
1n<•T 

A A/83 8/A4 0/i>A 8/Cf> .V"~ S/FB 5/C0 SP-'i.£ A/C4 8/C5 P./CO A/F9 A/PIJ A/C7 A/A5 A/F6 A -------·-AIS4 ""'R "-· a/FZ BiOt 
.. ·-

___ ,_ 
- -

~ - B A/F6 4/B Aili5 "A/F2 ,.,,,,oc "A/F5 A/G6 A/85 AIRA A/A7 8/El a 
C SPARE B/L5 SiG4 8/C4 SPARE B/05 SPAR£ BIES B/E4 A/F3 A/!l6 A/CS A/ilii B/Fl C 
0 SPARE A/F7 Mo, A/F7 SP,\RE 8/£2 AIBO SPARE A/FB A/08 A/F8 B,F3 B/F1 0 
E A/E5 AJA; 8/F} 8/Gl E 
F A/G5 A/EO 8/FZ 8/Fl F C C 

LOC 
P02 P04 P06 P08 P10 500 ON CP S02 504 S06 S08 I S10 LDC 

ON CP 
CODE 846 862 180o 1808 1808 852 }04 1814 1814 840 1804' CODE 
ELEM DESIG LOC DESIG LOC DtSIG LOC DESIG LOC DESIG LOC OESIG LCC DESIG LOC OESIG LOC OESIG LOC OESIG LOC OESIG LDC DESIG LOC OESIG LDC OESIG LOC OESIG L~C 

ELEM - !DENT DESIG LDC IOENT -A B/06 A/EJ A/CS 8/F3 8/G3 SP~Rf A/H2 A/E6 A/E7 6/£4 A/FC JI a A/F2 A/05 ;Je6 Aln7 8/G' 8/E2 8/01 ~/E5 Al:8 • .-~a 8 
C A/G2 A/E6 A/C~ A/C5 i3/C4 SPARE A/EB A/07 C 
0 B/E5 A/01 8/Cl a1c2 SPARE Ail:9 A/G) 0 

D E 
E 0 F F . 

• SINGLE-ELEMENT IC 
n COMPLETE CODES ANO APPROVED EQUIVAl,fNTS ARE SHOIIN IN •o• SECT! ON . NOlES: 

1. U:ILES~ ~r riEK>. i>E ,nCI FI lO: 
f--1 -

RESIS[~uc.: ·,~LU<~ >Ml IN CH~S. ~!~ ClPlCI ill."l(l ,.:;.v;.s •Hl IN ~,c,or:q~os. 
'lilli £lli. V<:t.Ut~ ~M~(Ul'.l ~, !HE sr~CL • (PLUS) Ok 

- (l'INUS) l~l I~ IOllS. 
Cl oDOA -½ GHOUH~ ~Ul,~~-E (41 c2-cs KS-19774Ll, lOODFF 2. 

E 
J. DtSli,HJltO SJi:c.ffl l."'0 uli'.:Cfltt.l l-(th.:Hh fE.!H1. FOR 
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N I /ti, COlllfl'ER LA7Cff 1.ATCN I LATCH LATCH tr. COUNTER LATCH I.ATCH I.ATCH I.ATC/I R07 LATCH LATCH 

Cl"(CIR) 
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COMPONENT LIST PART OF CPS /0 
INfEGRATro CIRCUIT U ?M0~~-111 CCNl~~L CIHCUI I a MANUFACTURING REFERENCu 
LOC 

LOC CMEGORT NO. ON CP COi COJ (()'j C07 ~o• (OJ [OS E07 E09 JOO J03 JOS J07 "1N CP COOE 9JOO I 9JOO t HOO I 1p,n • ., ,in • !l .. 8}1, 8Jb SEQ002 ~ 857 1801, 1soc CODE CIRCUIT PACK CODE ANO ED-2010-( ) A J:SSEMau ouw I NG A ELEM 
ELEM IOENT 

OESIG LOC OESIG LOC OESIG LOC an" LOC CESIG Lot j[! '~ lOC JE.St~ lOC ~E51G lOC CESIG LDC OESIG LOC DESIG LOC OESIG LDC OESIG LOC DESIG LOC CES I G LOC OESIG LOC IDENT A 4/GR ~=• ,r,, ~-/'..,} ,t•·.1 l/H VF< 8/F5 A/Fl A/CS 8/BJ 4/0i, SPARE A .. 8 3/~S Vf5 MF4 H/F5 8/82 A/Ob SPARE 8 C l/f 1 a/GS ~,,a 4/fl A/GI 8/Cl 8/C2 C CONNECTOR ON FRA!!F ,2111 - 0 s;tt ~P.15 B/G5 SPORE 8/Cl 8/fl 8/02 0 -E - uaz 1/G8 8/GS A/OS E F A/Fl, 8/84 8/F5 8/E5 F 

B LOC J09 LOI LOl LOS L07 N01 ~OJ NOS H07 N09 LOC SYMBOL B ON CP 
CH CP COOL 1808 9)22 t 9)22 l llZ2 • ,,22. 82)4 I 82)4 I 8234 I 1814 8)1, CODE SEE FS 

ElfM OESIG LDC OES IG LOC DESIG LOC OESIG LOC DESI~ LOC OESIG LOC OESIG LOC OESIG LDC DESIG lOC OESIG LOC OESIG LOC DESIG LOC OESIG LOC tESIG LOC OESIG LOC OESIG LOC Hf~T IOONT 

A Qin• ........ -~1 AID• 8/0J. -• 8/d A/Cl Q/(4 A/Ci, A/87 SPARE A - 8 SPARE 4/&8 8 ,r.< 8 ,__ 
C 8/01 SPARE 8/E5 C 0 8/C2 SPIIRE B/E5 0 E .,r, E f 

8/(5 F C 
LDC 

R01 ROl R05 R07 ON CP R09 £01 LOC 
C 

I 

ON CP COOE 1814 839 • 1814 8}9 I Slo 8}9 l 
CODE ELEI'! OESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LOC DESI G LOC OESIG LDC OESIG LDC OESIG LOC OESIG lOC DESIG LOC CESIG LOC OESIG LOC OESlu LOC OtSIG LDC ELE/◄ - IOENT 

OESIG LOC IOENT -A A/82 A/84 A/35 A/Bo 0/87 <V81 . 
A 8 a,a, A/85 
8 C A/8} A/95 
C D AIR\ A/Bo 
0 D E 
E D F 
F 

M SINGLE-ELEMENT IC 
U COMPLETE CODES ANO APPROVED EQUI VilLE"NTS ARE SHOWN IN •o• SECTION. NOTES: 

1. UNLESS U!HERI.ISE S?ECIFl~O: 
C~POCIIQNU VALUn ilJIE IN MtCROF4RAOS. - ~ INPUT/OUTPUT INFORMATION CIRCUlf OESCHIPIION VALUES PREC<OED bf lhE Sr~L • (PLUS) ....--f OR - (~INUS) 4hE IN /OLIS. 

~ ~ 2. -½ ~ROUND R(l Ullll. 
C1 oOOA, I Uf' 

). DESIGNATED !141 TERT l/fO r,woci,o RtlURN TERM. 
FOR res, 

E IC •5 ear Gqo !C •S b~T ji(0 •12 a~, 12 SAT E C~OE TER~ IE~,. CCC~ rE~ IEit'I TERN TERl4 
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93q 
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C0/4PONENT LIST PART OF CPS II 
IN fEGRATEO CIRCUIT u ,.- ;;ECOOIIIC. CXT MANUFACTURING REFERENCES 
LOC 

(04 ooa LOC CATEGORY NO. ON CP 
ON CP CODE ~} 11 l 1800 CODE CIRCUI f PACK CODE ANO ED-2011-( ) 

.1 
A 

JISSEMSLT 01.G A ELE/4 OESIG LOC OESIG LOC DESIG LOC ocs,, LOC JESI G lOC ~ES10 LJC ~(SIG LOC C£Slli LOC OESIG LOC OESIG LOC DES IG LOC DESIG LOC DESIG LOC DESIG LOC CES IG LOC 
~LEM IOENT 

OESIG LOC IOENT A I A/8} A/Co A 
N 8. A/fo 8 CON~'ECflON ON FRiHE ~278 C 

C -
0 -0 

E i E F 
F 

f B LOC F08 GOO G04 J08 KOO ~04 LOC 
~ B l 

OK CP 
OK CP CODE 3}0 180& 1800 1808 Bl& 1808 CODE SEE FS 

~~~T OESIG LOC OESIG LOC OESIG I.QC DESIG LDC OESIG LOC OESIG LOC OESIG LOC O,SIG LOC OESIG LOC OESIG LOC OESIG LOC DES1G LOC OESIG LOC CESIG LOC CESIG LDC 0£SIG LOC m~T l A A/0& A/CS A/E& A/OJ A/07 SPtlRE A - s A/F& A/E4 A/Gf> A/Cl A/EJ SPl:RE 
8 ~ 

-4 
C A/E4 4/0 A/E7 SP~~E C 
0 uc .. A/CJ A/f7 A/CJ D E A/f7 

E 1 F A/G7 
f C 

C I LOC 
ROB SOO S04 LOC .i ON CP MOB NOO N04 

ON CP COOE 1808 180& 1808 Bl& 802 84& CODE ELEM OESIG DES IG LOC DESIG DESIG DESIG DESIG LOC DESIG DESIG LOC LDC clOI 1 IOENT LOC OESIG LOC LOC OESIG LOC LOC LOC LOC OESIG LOC OESIG LOC OES 16 DESI G LOC DES!G LOC OESIG LOC IOENr ....... -
A 4/0 A/07 A/"J SPdRE A/E& A/GJ A . B SPARE A/G' SPG~E ,Q/EJ A/li4 ~/➔'1 8 C Q/0} Alli:! A/,} l/62 SPQRE A/H2 C • ;;.. 0 A/F} A/G7 Aftl3 •/GJ AJ\i2 0 

~i, D E 
Jlhel 

E D F 4/C7 f • SINGLE-ELEMENT re 

HO TES: :~ •• COMPLETE CODES AND APPROVED EQUIVALENTS ARE SHOWN IN "D" SECTION . 

I. UNLESS OT~ERwl SE SPEC If I ED: l INPUT/OUTPur INFORMATION . CIRCUIT DESCRIPTION RESISUNcE VALUES t~E IN OHMS. 
--I <:., :~ 

-
CAP CC I f~NCE /OLUES 

CA~~CI TOR 
lRE IN '41CPOfl~AOS. 

'1ALUES PREC!.OED ST THE 5/~0L •(PLUS) OESIG £29! 
OR -(Ml SUS) ARE IN ICLTS. t Cl oDOA . 

E 2 . -½ GROUND RETU•N. 

E 

I 
}. 0€SIGNATEO ;~IIE~T ONO ~•OUNC REIURN IERM. 

FOR !CS: 

IC •5 t:JO. r G~:l re •5 ,~r G'ID 
CODE if.R•◄. TE,~. caoE [£, ... f:.~~-- ....... 
SlO ,111 z• 12 
SH, ... 
i4~ 
3b2 14 7 

F raoo 
I lOb F 
1308 

~I 
..... i - .._ 

~ 
♦ 

i -
G 

G i ,; 
1 • \_ \ ~ 
I 

I 
-

(/) 
0 

I PIO CPSJD I 3S!A 
I 

ID 

"CJ en 
'en H I ~ OEtaOING Clf H 
'-o 

0, .. ATI-IS ' I 

54 rtPE :o 
~•Hu•~u COPHROLLrn IIHERROGAfOR SYS TEI-I . ' SCHEi~ATIC SD- 96608-0t·JIIB = ai 

·1: 
Bl!l.L TEl.EPHONE LABORATORIES ( 5f -.......... I..C01ttll0•ARO ., .. fl..nJ 

0 I 1 I 2 I l i I I I I 8 I 9 t 3 4 5 6 7 
i . 



0 

A 

j ;;; 

~ 
1 B 

C 

D 

E 

F 

G 

\ 
(I) 
0 
I 

. ID 
a, 

H a, 
0 
Q) 

' I 

0 ! 
I I c.. i 

N ! 
f l» ........ , 

0 
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PART OF CPS 12 
INT r,:.sr CON1' PR/MINIS 04'CODeA 

,---------------------- - - -------------------- - - ---------------------------
s 

"""' 4 .. '" , .Jt:U ·•r PJ. ~•-• 

-/Ml 14 

l 
.$71"A..t Tn 

$/,II 
7 
~-D WNC,IV UIC,U. Al~ .IJ .S-/il} 

- - I-

I n.rzo 

I 

TTA I ZO. 

I 

TTAZ Z08 

1"TA4 
zos 

I 
I 

rT,fl() 
zo, 

J-0 .E._. 
I-I 

.z, 
l·Z 

1z, 
Z•O 

1..1, 

iq Z·I ZI 

~ N! ' s Z·J 
3/ J•O 

J•I JZ 

J·Z 
_.,~ 

J•J .:IS' 

A:S 
/7 

" J()6 IZ 
4'6•F 

J"CI 

• "'' 
,, 

" ✓06 0 

4J6·£ 

AJ 
.,, , ✓06 A 

4J6·D 

,u J7 i=-.-1---'----....:!f:..J ✓06 

/Z 
Pt:JO 

t!}~p_ -
IZ ,,1:::-a 
-

r&.r1 
rt.rz 
Tt.74 

Tt.TIO 

OA-,1-1 -#­

a,,-,1-z sl,Z:.8 ' 

Jt::4 

-v- zo, 
POPH/M£" 

-u-u,.r • SDPHIM 

I 
// I 
/I 

9 
Pr;,4 8 

/0 l406·C. 

.Z.3 A 

.i!Z 8 
ZIC 

20 D 

0 I 

I Z 

' 

, 

TPZ 
y 8 THO# 

-
TP~7"'TH' y y V , 

100 I J 
z, 10/Tl. 

/OZ 

©t TPZ·2 

4- TPJ 

~ TPZ·J 84·4 

TP4 
4 F08 6 ,,., 

/OST 836·C 

8 Pad ~4 zs 
I P04 /I /0 lll/O•C.JC>~--------------tl/M,r 

.'~·O 

,__ -- -- -- -- -- -- -- -{

q::..:..TZ::.P:....._::.Zd;;::..i OTLP 

--- - -- -- -- -- -- - '4><?A. .v, ,00.11 
=A&. M7 t.OC.AL 

A 

B 

C 

D 

E 

F 

G 

T .s 4.M·C ., 
I ~F/0'-' / FC4 .Z .S POO t: I ~4.10-A I0"'---+-1---'-< 8.U·A ~/404•8)>='--__. __________________ __J 

~ ~ •=c 
~--------'-UPA~r jPART or.CPS ,21 / •o 

INT TEST CONT PR1l41NG OECCOf~ -----'---~ H 
'I .--z_.=.:..::.. 
NC I -,s 

a..rAP.._~_7 __ - -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_ -' _______________ - - ---------~-'Hi,,-_c_'~ __ ..;1-CL..----------- -- ____ _, 
-,s ~ 
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JI 

COMPONENT LI ST PART OF CPS 12 
INf~GRATEO CIRCUIT U 1~r IESI CONJ PRll!ING DECODER l!ANUFP.CTUSUIG REFERE~ES 

LOC LOC CATEGORY NO. 
ON C? 800 802 804 ~08 ~10 010 EOZ FO& FOB f10 ON CP 
CODE 9}00 I 9JOO • 9JOO I 9)00 • 130~ J74 84!, 83& 830 CODE CIRCUIT PACK CODE ANO E0-2C312-( ) 857 

ASSEll~Lf DhG A A 
ELEII ELEM DESIG LOC DES IG LOC OESIG LOC OESIG LOC DESI& lOC OfStG LOC CESIG LOC Qf:;l(i LOC OESIG lOC DESIG LDC DESIG LDC OESIG toe OESIG LDC OESIG LDC CES IG LDC OESlu LDC IDENT IOENT 

A A/Bl A/CJ A/0~ 4/ll 1,·•, uu A/E7 A/85 A/li2 A/H1 A 
8 A/AZ Q/< 7 SPARE A/E7 A/87 SPAR• 8 ,na ;. 

SP!RE AIE7 A/07 C CONNE~ IOR ON FRAME C SPARE '.iP-"IE - lPlR!. A'"• SP~ 0 -D .. ... . - ·- . ..... 
E A/E!, E 
F .?ARE F 

B LOC 
HOi JO• J06 OH C? J 10 LOC 

ON CP ~ B 
CODE 9Jll l 84" 8)1, 9H4 I COOE ---- DESl(i LOC LDC OESIG LOC OESIG lOC LOC DESIG LOC OESIG LOC OESIG LOC CESIG LOC DES lu ~~f~. r~f~. DESIG LOC OESlu LDC DESiG LOC DESIG LDC OESIG lOC OESIG DESI G LDC DESI G LOC 

-A A/n~ A/C8 A/114 ·• A/fS A - 8 4/Cll A/Al 8 -
C A/U A''" C 
D A/AS !I/G1 

D 
E 4,r., E 
F A/Gi F 

C C I 
LOC LDC 

ON CP POO P02 P04 poi, PCB ON CP 
CODE 1808 852 180& 862 1eio COOi 
ELEJI 

LOC DESIG LOC DESIG LOC DESIG LOC OESIG LOC OESIG lOC OESIG LOC OESIG LOC DESIG toe DESIG LOC OESIG LOC 
£LEH DESIG LOC OESIG LOC DES I G LOC DESIG LOC OESIG 

~ESIG LOC IOENT - IOENT -A SPARE A/B} A/85 A/07 A'G< A 
8 A/HJ A/83 SPARE 4/Gi. A"'• 8 
C SPARE A/Bb A/G7 . 

C 0 A/bS A/Gi. A/GS 0 
D E 

E D F 
I F 

l INDICATES SINGLE ELEMENT IC. 
U COMPLETE CODES ANO APPROVED EQUIVALENTS ARE SHOIIN IN "0" SECT! ON. NOfES: 

1. UNLESS OIHE~I.ISE SPECIFIEO: CAPACITOR CIRCUII OESCR I PTI ON 
CAPQCIT~NCE VA~UES ARE Ill MICROF"QRAOS r---t - VALUES PRECEOEO ~f IHE SrHbOL • (PLUS) .Qifil fill OR - (HINU$) ARE IN VOUS. 

ci 6004 2. -½ GR0\1110 RETURN. ,. OESli;.~AIEO ~AfTERr ANO GROUND q(JUIIN 
IERH. FC~ !CS: 

E IC •5 84T uRO re •5 8lT GRO E 
COOE T[All Ti RH CODE TERM TE~~ 
a,o 374 8 1 8lb 

9JGO lb 8 841, 
asz 9111 24 12 857 14 7 -- 8&2 9,24 lb 8 

INPUI/OUTPUI I NFORHAT I ON 1801> 
1808 

1·1•1n 

F F 

- ,-. 

G 
' G 
' 

' ' l 
\ 

-~ ' \ -
rP/0 CPS 12 I l3A "" H I INT !ESI CONT PRIHING DECt.JER H 

• Al HS 
54 IIPE 

M:IHU,llf CO~IROllEO INTERROGAIOH Sr.STE)! SD-96608-.0I-Jl2B 
SCHlMAII C 

SELL l'El.Z'HON£ LAaORATORIES I ·ss· _a.., ... a..,_ 
1.fltCO~l4T'CO 

.. ,...(1-.1 

0 I 1 I 2 I 3 I 4 + I 5 I 6 I 7 I 8 I 9 



1 0 ' 2 3 5 6 7 8 9 ll 

PART OF CPS 13 

·I £Ot:N. ~ c~ CK r 8 
(FM lH£ -nt 5111 rn-£ HOT/. lrESPOA/bER OAllY) 

,$; 

A 
A ~ 

j ;; 

e« ·- ~ ·- ·---·-·-- '••·••· ·-···· 

i 8 
B ..... 

I 
t I.OCAI. 

,~ 

-I 'T'Z'ST 
n 

I(/ 
16 

#5 •I 3 z 6()0 

' C/1/ 

~- C 
C I 

i 1<2 
2 

l,/)0/l 
3~ .,5 •I 900 

3 2 
CRZ 

I /'f3 
.,5 •I 17 r,oo • 3 2 

D CR3 
D ~ 

OTI.P 3~ 

r,,11 ,r-,. 1'3 .,5 •I 3 ~ 
TPZ 

CH4 

.. K5 
ff. #S •I 

3 2 
R/00 

E CHS E 
6 

I /t:70 
27 

H6 
+5 •II 3Xz ISIR/02 

CR6 
I 3 

/02 36 
H7 

TP3 ~5 •I 
IS 

RIOS F 3 z-
F C~7 

·1 29 II 
;osr 

TP/2 

.. 5 

<~ t' 

G ~ G f " 
fl. 

+5 ~RO 

\ 
\ 

(J) 

0 
I 

ISSU! <, ~ I PART OF CPS 13 ! I . ., O'I 
·.0 H 

I lOCAl RESPONDER CONTROL CKT 8 H 
., ai 

I 

ATNS 0 
• ' I 54 TY?E c.. 

~All.lALL Y CO~TPOLlfO INfERPOGATOR SYS EM ~~ ! 
SClfEMATIC SD-96608-01- Jl3A ! r. • 

! 
SELL Tl!l..ZPHONE LABORATORIES 6S _,n • .,......,,, 
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PART OF CPS 13 
COl4PONENT l I ST 

LOOL RESPCP,l)ER CCNTROl CCT S 

INTEGRATED CIRCUIT ~~ (F~II 'JSE .IT!! 51& TYPE PES?ONOER CULT) IIANUFACTUR I NG RffE~ESCfS 

LOC LOC c~rrno~y NO. 
ON CP ON CP 

CIRCUIT PACK coot AIIO COOE CCOE E0-ZD1 3-( ) 
A ASSEl<Blf ORAMING A ELEM OESIG LOC DES IG LOC DESIG LOC DESIG LOC OESIG LCC C(il: LJC ;rm, LOC OEjtG LOC DESI G LOC DESIG LOC DESIG LOC DESIG LDC DESIG LOC DESIG LOC CESIG LOC 

ELE.~ 
IOEHT OESIG LOC IOE~T 

A A 

;:; B B CONNECTOR ON FRAME 9278 
C C - 0 0 -E E 
f f 

B LOC II.OZ K04 KO& K08 K10 L~C llilli. B ON CP ON CP 
CODE 1808 1808 846 iaoi, a1i. COOE SEE FS 

f~~r LESIG LOC DES IG LOC DESIG LOC DES Iv LOC DESIG LCC OESIG LOC DESIG LOC D(SIG LOC OESIG LOC OESI G LOC OESIG LOC OESIG LOC OESIG LOC CESIG LOC CESIG LOC o::s1 G LOC .El~M 
1nr~r 

A A/fl M.l)J_ -- ",,, -· . ,vs> .AI.Q ~ _A 

- 8 A/El A/CJ A/El SPARE A/82 B -C SPARE SPIRE SPARE SPnRE SPARE C 
0 SPAR!; A/Fl SPARE SPARE A/CZ 0 
E ~PARE I E 
F SP.IRE F 

C C 
LOC LDC 

OH CP ON CP 

CODE 
., 

CODE 
ELE/11 OESIG LDC DESIG LOC DESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LDC DESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LOC DESIG LOC OESIG l~C CESIG LDC 

ELE!ol 
- IOENT OESIG LOC IOENT .,_ 

A A 
8 8 
C 

C 
0 D • 

.p E E D F I F 

U COMPLETE COOES ANO APPROVED EQUIVALENTS ARE S~OWN IN •o• SECTION. 

- 1-----1 
~ OESIG k 1 Kl KJ K4 ~5 ~& H IPIPUT/DUIPUT INFORMATION CIRCUI: OESCRtPrlON NDIES: 

CODE ll7A H7A }J7A 3J7A J37A JJ7A Jl74 

~ 
OPT ION i. UNLESS or ... eR.1 SE SPH lflC; 

5 RESISfJlNCE lAlUlS •RE I~ Cti"S, 

4 iJA/£4 iJ41E4 !H/f4 iJ A/f4 iH/G4 ;JA/f,4 lJA/M 
(APlC1 J,mC:E Jll!.:ES .!Rt I~ ~ICJ:iG~J:..f40S. 

E E 
2 

VALUES P?E~EOEO or THt >!"bOt. • (PLUS) 
3 ll A/ES IJA/~5 1JA/F5 1J A/FS 1JA/G5 1JA/GS 1JM15 OR - (;41~US) :.i!E IN IOUS. 
2 1JA/E5 IJA/E5 1 JA/FS 1}A/F5 13A/G5 I lA/G5 , ,~/HI; ¾ G~UL'◄O ~E IU•~. I 13A/E4 I 3A/E4 I JA/F4 13A/F4 lJA/G~ 13A/u4 lJA/1<~ 2. 

J. OESIGlil[[D ~Arreq, .:.t,o !.a;.UJ>.O ":lUR,. fl~'4. FCM !CS: - -~ l!C f 5 ill! l '''J·I CODE !F'4 !Ei'M 

~ CODE - - I lll I 1 ~ I , I . 
c, &OOA 

F F 

OIOCE 

- ~ ~ -
[7) CR1-CR7 IN 3&&& 

G G 
; 

\ \ 
\ 

- " -
-

I P/0 CPS 13] I }~Au - l 

H LOCAL oESPONOE~ CONTROL CKT 8 H , -
lJ~S .. ~,1 t r?E 

~•NtJ•LLr CO~l~OLUO INIERROu~TOR SlSllM 
SD-96608·01-Jl38 SCHE..MAT IC 

aEU. TE!..EPH~~ORATOR:.;;s I ss· ·--~ ........... ··--~· 0 I 1 I 2 I 3 I i 4 I 5 I 6 I 7 I B I 9. 



l 
ii 
f 

A 

t ., 
• 

B 

l 
•l . C 

D 

E 

F 

• j 
sf 
~ 
t 
~ 

G 

~ 

l 
a, 
0 

6 H 

T c.. 
li; 
]> 

~Q•t1~nt 

l 
.. 

0 2 
JI 

3 4- 5 

PART OF CPS 14 
(.OC,ll.. ~eSPONOOi! CONr,t;!O{. CKT A 

--
/OSIL.1-Z.;..T_..;../()!j:...;;.J I LOCAL W'IRC:0 ,€£SP 

10/TL ~ /O/ n 

srAR·,,1-2_s __ s_r 
P£ i;:;lz.:..,,,_,-..:""....:: 

I OSTLR1=8:..._-4-~~::.~:.::0:...:.:1'°_;:~.;;'5.;;C.::"D_W.::.:,;'m:.::"ll:._:_1':::'l)~:.:n~.;;L:.:OC.='M.=--=~::E.:.:Y'.:::.:::'.I __ _ 

RDPli'IM 
1/0 ,., __ 

13-
_ \ £01 

.RJ11J08--

- ~' 

II 

, 
) LOI -8 

/(1 /GQS-C -

I/ 

~' 
- NC 

_.!=,_c,.HOI :~ 
85$;8 

/Z ,r,r 
~K Co o, A 
= t.J TP1Z 

NC 
4 

Nt=LI 5 0 , ~ 
/ /1101 2 / NO/ 

-----=➔ !"),:.,l..-l--ll:,p853,,4 
8.3{,-I/ z ,..,, !S 

r~~ 
-:- IC./3 

Pt. 

cOT 2~ 
L._ _ _;,_::..._ _______ -4 __________________ '-:1~ S07 L~----'----·-·-------

i::.=~--------------1~-----------------=-li? 1806-A ~ 

~I CT 
I 

,f!J 
6K 

'J3 H-, 
CTR . ,;;s 

/0 

R2 

IK ·~ "-2 () 2 ., " 
::::, 

""L 

~L_ 
JJC _!1,.t Sp /~NC 

I ~0/ 

..___ Cp8}:" 

C!!Z 

KZ 

"r¥ ~,. 

I 

-~ !S ••r- K Cp or.;;... ______ ___. 

,._ _________ __,'i'" 

I 

------
Cff r---' WJ,R£-_ 
-, ,::,,e; 

K,f TPt.~ .. 
~ 

;f I 

J.:,jfj,; 
f-!J 

K3 ,,rv 
r.i , .so!S ,. 

KeMOTe 

41Vl.RE 33 

IICMC.I ( -~ 

TCMCI C 
i'/0 

~ 
( 213 

TA ~ 

( 207 
RA ~ 

C 
1216 

7/A 
~ 

If/A ( 
208 

~ , 

6 .7 

--
' ~/O!S 

/I)/ 

I Al 

f-!S !ST 

PL 

" 
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S07 

.S /1106-8 
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J: 
TP7 
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; I, 

2 . 1(4 

.$ .3.t ... 

Cf 
Z".J q 
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L''J 
K~ 
" 

Z''J 

9 

;a 
•. zo.J .ere 

Z"J 

-,__. 7 0/1 

201 MR 
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ea 
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C 
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SI I 5 I 6 I 7 I ·s I 9-

COMPONENT LIST PART OF CPS 14 
INIEGRATED CIRCUIT U LX •l •OPCNR~ CCIII ~Ol ClT A ~AliUFACTURING REi'~RENCES 

LOC H07 LOC CATEGORY NO. HOI ON CP ON CP 
CIRCUIT PACK CODE ANO CODE 852 857 coaE ED-2014-( ) 

A ASS£148l T OWG A ELEM ELEH OESIG LOC DES IG LDC OESIG LOC ;)(SIG lOC )[Sl(i lOC ~:;1, lOC :c511, LOC C?!.51~ LCC DES 1G LOC OESIG LDC OESIG LOC OESIG LOC OESIG LOC OESIG LOC CES IG lOC OESIG LOC IOENT IOENT 
A A/CS ~/E2 • 8 A/BS AtF2 s; 

8 CONllECTUR ON FRAME </278 ;. 
C A/El C - SPARE D -0 

E E 
F F 

B LOC 
K07 l01 II07 NOi LOC ~ B OK CP ON CP 

CO~E 84& UOI 1809 8}& 
CODE SEE FS 

~H!!, DESIG LOC DESIG LOC DESIG LOC OESIG LOC CfSIG LOC CESIG LOC ors,i:. LOC CESlli LOC OESIG LOC DESIG LOC DESIG LOC DESIG LOC OESIG LOC CESIG LOC OESIG Lat DESI G LOC f~~~T 
A .WGI A,07 ~Ha A/C4 A - 8 lL/G2 SPc.RE l/t4 S?ARE ... - B -C 11/83 8/S~ A,C2 A/84 C 
0 A/88 A/C! ,1/C} SPllRE 0 
E Q/07 E 
f A/C2 F 

C C 
LOC LOC 

OK CP SOI SOl sos 5')7 ~N CP 
CODE 852 84& 180& 1806 CODE 
ELOC OESIG LOC OESIG LDC OESl!i LOC DESIG GESIG OESIG LOC OESIG LOC IOEHT DESIG LOC LOC LCC - OESIG LOC OESIG LOC OESIG LOC DESI G LOC DESIG LOC OESIG Lor OESIG LOC OESIG LOC 

ELEM 
IOENT -A Q=< VD& VOS 11/04 A 

B SPl\ilE SP~RE IV07 A.IA? 8 
C SPARE SPARE SPARE C 
0 iVO& SPARE A/02 0 

D E E D F F 
• 

H COMPLETE CODES ANO APPROVED EQUIVALENTS ARE SHOWN I H •o• SECT! ON. 
UOTES: 

ill!!. 
I. UNLESS OTHERAI SE SPEC I Fl ED: 

RESISU~CE VALUES ARE IN C~"!S. 
~ - ',-@,: CAPAC I Tol.NC[ 'l~LUES CRE IN MICROF~RAO~. OESIG Kl K2 K} K4 K5 K& K7 KS K9 Kl 0 Kl 1 CIRCUIT OESCRl?TICN 

coot J}7A J}7A }}7A H7A JJ7A ~J7A JJ7A l)7A JHA 337A Jl7A ~AlUES P'IECEOEO Bl THE Sl"30l •(PLUS) 
OPT ION OR -(1111.iS) •RE IN VOLTS. 

5 A/FB 1VF8 A/f7 A/~7 
2. -½ GROUHO ROORH. 4 A/Cb A/8~ A/li4 A/FJ A/FJ A/FJ A/EJ A/El 11/EJ it1F2 "'" 

-

E E -----· } A/CS A/88 A/ES A/f8 A/i'S A/GS A/GB A/GS A/GB ~,fl A/F7 J. DES I GNAi lO a; TfER I .lHO GR:)UND RU1.JRH TEJtM. 
2 A,ce A/88 A/ES A/F8 A/FS A/GS A/GB A/GS A/GB O ,;7 A IP FOR !CS: 
I A/Co A/Bb A/G4 11/fJ A/FJ A/FJ A/El A/El A/El A/Fl A/Fl. 

RELAYS NOT ~OJUSUBLE. RE~LACE IIHEN ,HERE IS MALFUNCTION I 1c 1•s ~A'.I G~o I 
CAPAC I TOR CO~£ f[R'-.C. i~a.'1. -- I •LL I 14 I 1 I Q.illi. £QQL 
Cl KS-19774 LI, IOOOPF 
C2 KS-20&7& L7, .01 
Cl bOOA INPUT/OUTPUT I 'lfORMAT I ON 

F F 

~ -
~ £Q£I - 171 CR l-CR7 IN}b&b -

G RESISTOR G 
OESl!i £Q!!.l ' . 
RI XS-20&1& LlA,bK 

\ 
R2 KS-20& 1 & L 1 ~. 1K ' Rl KS-20&1& LIA, IOK I -R4 

" 
K~-20&1& LIA, 10 \ 

I PIO CPS 141 I 
l:ISUE 

/4A 
H LOC4L RE SPONOER CONTROL CK T Q H 

I 
AfNS 

•◄~N<J£lll COIHROllcO INTERHOGQTO~ STS TEN 
SClfEJIQ TIC SO- 96608-QI-J14B 

-
54 TfPE 

Bll.L TaEPHCNe: l..ASORATORIES I ssu 
tJIIOCl>~llt'AffO 

____ ..... 
8-1(!' .... 

0 I 1 l 2 I 3 I i I s I 6 l 7 I 8 ! 9 4 
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C 
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F 
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-1-S 

' "' ~ 
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0 

2 

J 

=- :l'/2 -/,Z 
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I 
\•~~ 

I 

~ ~ t 
,up 1'/L -1.? 

2 

3 4 s 6 

PART OF CPS 15 
NF <1SC/tUl7i?ll (/lfAIII FH~IK) 

.3Z 5' /YOO L4> ~1~=-n-.--------'+C-11aoo-,y=~-----~ 
3 

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

2 
32 /Z 

~8'---+--+--+--+-+---'-1~ Noe "'"=-a _____ __, 
lw II Vt10t1·8j"' 

JO 
~ "7d0A 

/28 5 
,Z I 

,,.~" 
//1)46 

1.»oa s 
J1/co ro+\'-

/:10011 -I IIJl),-1 

/.5{1011 I ,,,-o.,, 3 
/7"166 i! l&X·A 

,I 

3 4 5 6 

I 

I 4 H04 
51 tJ30·4 
i! , 

M: 

7 8 

I~ 
-D ~ ~,,__ ____________ _ 
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.. 

✓<Ji! 
13 /80$-P 

l!Z 
--'\'Nv·-+5 
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II 

9 

A 

B 

C 

D 

E 

f 

G 

PART OF CPS 15 

__ ....:;~:.:,•_:0:.,:S:::,C:,:1 L:.,l:,A l:.:;0:;:R..:(:;;:'4::,l:_:I ~:..:.;FR::;~:..:-::.;El~-----,..-------..L..---1 H 
ATHS 

~4 T'rPE 
•.u:oat.L t CCHIROLLED IHTE~ROG~TOR SYS!f!4 

• SCHN~TtC 
S0-96608-01-Jl5A 

8£1.1.. T'-:l.£Pt4CN£ LABOrlATORIES 5S 
7 8 9 
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C 

D 
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G 
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8
+-+-+-+-+-+-+-+-+-+-+-+==-------1-+-+--+-+-----1 
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/() 
/IIOAl-''"""~~--+-+-+--+--1-+-+-+-:...i 

/30081-' 2=-=(H'-'--+-+-+----+-+-+-~------~.-+---'-~ 

IM4A l-'1c.;:~'---""-+-+---+-+-+-,~ i! 

ISOIB i--
2-'l!·"""~--+-+--..-.+-+-+---------+-+-----1 

/SOOA ~2~~_; __ ....,. ___ ...,....._~ 8 

l7"'18 i,..:2:.:0:.;:3 _______ ...._ ________ +--=-I 

I 
/IJ()IJB ,-::.;2()'-'7 __ ----4~--......i__:::...i 

TP.? 

g 
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II 

PART OF CPS /5 
MF OSC/lUTIJR (AUIN r/UAIE) 

1-/Z 

Ii'// e, 
R3 

Sll.3X 
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~H 

R/2 Kl, 
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ll-41£6 
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1
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• AfMS 
S4 TYPE 
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SCl!o'NI 1r. 
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0 -1 1 I 2 I 3 I .. I 5 I 6 I 7 I 8 I 9 
J1 

COMPONENT LI ST 
PART OF CPS 15 

INi(GRArr~ Cl~CUIT H ,.- OSCllUIOI (!olAl!I FRAM£) MA/IUfACTURING REFERENCES 

I 

LOC 802 1104 - ..Cl EOO ElO fOZ F04 lOC CQTEGO~Y NO. 
800 

OH CP ON CP CIRCUIT PACK CODE ANO E0-2015-( 
COOE 1808 1808 80'14 !loH& 1,~ alo 741 • 1806 180& CODE 45S~BLI DRAWi NG A A ELEM DESIG LOC DES IG lOC DESIG lOC CUI~ lJC :£S•~ LOC CE!:, LOC ;[St~ lOC tl(51G LOC D£SIG LOC OESIG LOC OESIG LOC OESIG LDC DESIG LOC OESIG LOC CESiG LGC 

ELEM 
IOEHT OESIG LOt IOENT 

A 8/8} 8/114 ~IDS ,,o UJ& a/CZ 8/D& 8/Dl 4/G& ~ 

8 8/8} 8/C4 !1/tS 'Tl~~ vc~ ,,n 8/0 .1/Cb 8 CC/lJIECTOR ON FUME 9278 
;; 

8/U ,1'£5 ' ff& 8/EI 8/C} iV06 C C e/9) !, "' - 0 8/C} 8/D& a/DS ~✓., "'' 3/0l 8/0} iV06 0 - -
_!_ 8/C2 E 

F 8/t2 F 

B LOC GOO "°" ~z LOO L02 L04 LOb LIO ~00 N02 LDC ~I]!:. B 
0~ CP ON CP -COOE 8" SlO 1~8 85) 1158 114& 85} 74j • 1800 1800 CODE ~EE FS 

E~EM 
I 0"" 

DESIG LOC DESIG LOC DESIG LOC OESIC LDC CESIG LOC DESIG LCC OESIG LOC OESIG lCC DtSIG LOC DESIG LOC OESIG LDC OESIG LDC OESIG LOC CESIG LOC OESIG LOC OESIG LOC f~r 
A 8/IU 11/17 9.\IE 4/87 il/l,I) lift. A/f7 8/08 ~AS il./85 A 

- 8 3/CI A/117 s;,;.ll[ ~/S7 A/Co WF6 Q/f7 A/SS II/C4 8 -
C ~/Fl A/CB IVFo WG7 C 

0 8/EI A/08 A/f& A/C7 0 

E 8/01 E 
f 5/01 F 

C C 
LOC 

HO& RO& OIi CP N04 ROO R02 R04 roo roz T04 re:. T:l8 
LOC 

011 CP ... .. ... 
CODE 81,2 8i.2 1806 1800 i8oi. 1800 8J9• 8}'!· 519• 8J9• 1812 CODE 
ElE,~ DESIG LOC OESIG Lot OESIG LOC OESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LOC - IOENT 

OES!G LOC OESIG LOC CESIG LDC OESIG LOC OC:SIG LOC OESIG LOC 0£516 LDC OESIG LOC 
El</4 
IOE!IT -

A A/F5 A/FS A/U M84 A/04 A/ES 111!12 A/Cl 4~2 Air 2 A/111 A 

8 l/E5 A/ES A/1'J A/C4 A/E4 A/f 7 VE7 s 
C A/SS A/FS A/RJ A/E4 4/80 C • 
0 A/81, A/E4 A/t,-2 0 

D E £ D 
F F 

• SI NGLE-E~E!IT CC 
Ill C~PLETE CODES AND APPROVED EQUI YA LEH TS ARE SHO'..it IN •o• SECTION. 

- CAPAC I TOR INPUT/OUTPUT INFORMATION CIRCUI I DESC~IPI ION f---t 
.Qi.ill &.l!.Q.f. 

(41 Cl-C4 KS·l9774l1, IOOOPF 
C5 KS-2067oL7, .0205 

E Co KS-20671,ll, IOOOPF E 
(21 c1, ca S70CD 

(JI C9-CII KS-20676 l3,4&40PF 
Cl2 591,C,I 

!JI CIH:15 1,00A 

- -.!!ll!lli!l. NOllS: 

~ ~ I. ..i"'illSS Oft'c.lt.-t~c. ~p~_1, 1:.;:: 
~~SISJ:.H.:.E ,.!lUtS !.~E. l'I ~~V), 

Rl,R2 KS-20611,l!A. 1K 1,;.Jl(I i ...IICl ,~1,1~) .!.·H. 111: "•·"~ .. .;,_~~;!). 

F RJ U-20810LIA.4J2K ,ll\,i:S P•HE.tO ~, IHl s,~~'L . ,•.u\l F . ,. KS-20611,LI A, z,71< 0~ - (>W,USl !R~ IN IOL: l • 

RS KS·20&ll,LIA, 1271< -½ •• ,~~~ •u a➔~ l. 
RI, KS·20&1&LIA, 71.,K 
R7 ~S-20&11,LI 4, 44 .:?!-: l. .,:~) .~~I:..., ~,l• :iH !~ .., .. ;;~~,) ,ii:,~ _ .. "II ·- Cit IC>. 
RS ~S-20&16UA, 27 .4K 

IC •S 3l. ;~: It -- R9 KS-20&11,LIA, 169K •S ~1· :=~ ~12 1H •I l Bl 
cc.:E 1£>'( f £1'-t .,1,;.Jt, ii=" ',··~ IE~~ r;:;~ 

RIO KS-2061&LIA, 7. l~K 
. 

;.i1 - " b mi -Rll KS-201, I &L 1 A, 5a. !K !lb 
Rl2 KS·20&l&L1 A, I 2. I K i)' 

12 I Rll,R14 KS·20CIOLIA, 10K !.!b 

G ,s1 G 
RIS KS·ll490LI, I. I MEG 154 
Ra KS·l01,l&L1 A.bl9 5b2 lJ 7 
Rl7 KS·20&16L1A, 10K "00 

l 
\ 1800 

A18 KS-20810LIA, 9i20 \ 1d08 
Ri, \ KS-20&1&L1A, 6j40 \ 1811 
A20 KS-20810L1A, 9650 a~q.: -A2I KS-20810L IA, 24, )K 

[l I A22-R24 KS-20& I 6ll A, 45. }K I PIO CPS 15 j I 
ISSUE 

R25 XS•ZObl&LIA, 600 "" 
l'F OSCILLUOR (~Ill f~Al<O bfl 

H H , 
• at)IS 

S~ I •~E 
Jl,l~IJCLlf co•H•UUl0 INll'C~UuAIOH Sl>li:.11 

)CMUIAr IC S0-96608-01-JISC 

an.I. TUZPH~~ORATORIE9 I es ___ ._ __ 

___ ..,., 
0 I 1 I 2 I 3 I 4 i I 5 ·I 6 I 7 -1 8 t 9 
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K£'Y80A.e&1 CIICV/T 

A/80-,t'._'Flf!__,,__--+--

A/8oROKlJD 

~ 

4 5 6 

7 

Zllz 8;.o, 

vz 
/(JO 

.. Ii 

,._ 
'II 

8 

TP!i .. .. 

.. 

,-1 

()0 

A 

8 

C 

D 

E 

F 

G 

,..... ____ !;KE;!;I b~O~lR~D !,C.!.::1 ~:;;CU;:!.1!,_i ....:l:::PA:::::R::T::O::F::;::C=P=S=l6:::::l~ __ L/_/_/t~ H 

7 
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j PART OF CPS /6 
K£Y80ARO t:IRCV/T 

l A A 

I le 

·1 • \ B B 

t --

1 ._, 
~ , ~ 

C .... C 
.... 
q: 

~ 
I 

~ R5 
•5 ,,--2Hz Os,:; ~ 

♦ /OH 
Cl/ J/00 R6 117 

~~ ·, 
.3'.21( IH -, 

D 

r 
7 D • 
OUTi!I 2Hz A./~7 

C:0/ 

~ 
555 

.f .... ~5 4 H TIMER t:v S NC 

' ~ I 8 f ~ 
1 ~ .... ':' +-5 

I,.,. C/2 'I 
~ E----J1, 

I E IOOOPI" 
E 

' 1 ~ 

l ~ 
~ 

'If: 

l ... 
F F 

~ - "' 
POP A/BO, 

~ 
. A/89, 

> 
A/64 

TP// TPZ8 

i G ~ ~ G 

z . ~ ~ 
~ ◄ 

I{, 

- t ' I 
(I) \ \ 

\ 
0 

I 
ID !PART OF CPS 16) 

I.SU& 

en I en ,o H 
K(Y80ARO CIRCUIT H 
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' AT115 
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COl!l'ONEH T LI ST PART OF CPS/6 
INfEGRAIEO CIRCUIT U (ETSQ.lijD C IRCUII !IANVFACTURING REFERENCES 

LOC LOC CATEGORY NO. l!07 COi (04 007 EOI E04 F07 GOI G04 
ON CP ON CP CIRCUIT FACK CODE 41l0 £0-2CJ1b-( ) 
COOE 180• I sss • t~Oll 1!00 8SJ 8J!, 857 1808 1808 COOE ASSEMBLY 01.G A A 
ELEM DESIG LOC OESIG LOC OESIG lOC O(StG LCiC O!S IG lCC . :OtG lOC rESl6 lOC CESIG LOC OESIG LOC OESIG LOC OESIG LOC DESIG LOC OESIG LOC OESIG LOC CESIG LOC 

ELEM 
IOENT DESIG LOC !DENT 

A 1/~J ~./:Z i/;j !/Cl J/C9 B/E1 8/Fl A/E8 A/E7 Q 

1✓:0 4/C2 A/H2 SPARE SPA~E A/ES A/E8 8 
CONNECTOR ON FRAME 94981 8 ;;; 

JJEl 8/01 SPQ~E A/£9 A/ea C C - 0 I ilh• 8/EI SPARE A/E9 AIH2 0 -
E AAn E 

F SPARE F 

-
B LOC JOI J04 J07 LOI L04 l07 POI P04 P07 SOI 504 507 LOC SY!<SOL B OH CP ON CP mFS 

CODE 857 836 1800 18C8 '!601 l !bl Ub 8l6 180b 846 846 84b CODE -- LOC OESIG lOC ELEM ELEII OESIG LOC OESIG LDC DESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG lOC OESIG CESIG LQC OESIG LCC OESIG LOC OESIG LOC CESIG LOC OESIG LOC OESIG LOC rnnn IO~~T 
A A/Co MOO A/C2 A/!o •IC4 4/(1 4/00 A/El SPGRE A/CO A/FO S?lll!E A 

- a A/Co vsi;· ... .. 11/85 A/ST ~/fl. ., .. 4/EO SPARE A/&9- AICO- A/G5 SPi'J!E B .. -··• -- -·· .. , . ~ 

C A/E7 A/C8 A/u} A/l4 A/C4 4/G4 A/F4 Q/00 A/a4 S?~R£ C 

0 A/£7 A/84 A/E6 A/OJ A/GS A/C9 A/07 8/01 A/GI D 
E A/ES A/!)4 A/55 E 
F SPARE A/04 A/GS F 

C C ,......_,. 
LOC LOC 

011 CP UOI U07 U07 wot 1,()4 t..'07 !01 Y04 T07 ON c• 

CODE 1806 %01 M 1808 8)1> 857 9JOO • 857 852 9}00 W CODE 
Et.EJ4 

LOC LOC OESIG LOC OESIG LOC OESIG LOC 
ELE.11 

IOENT OESIG LOC DESIG LOC DES IG LOC OESIG LOC DESIG LOC DESIG LOC OESIG LOC OESIG LOC DESIG LDC OESIG LOC OESIG OESIG OESIG LOC IOENT --- A A/ES A/C5 A/87 A/D5 A/HS Q/F2 4/Eb A/Fl A/G2 A 
8 A/CZ A/CS 1/0S a/lt5 A/tb A/Fl a 
C l/30 SPARE A/OS A/GO A/F4 C 
0 A/85 SPARE 4/FS 11./Gl A/FS 0 

D E l A/F5 E D 
F A/f5 F 

• SI NGLE·ELt/lENT IC -
NO TES: u CCMPLETE CODES AND APPROVEO EQUIVALENTS ARE SHO\IN IN •o• SECT I ON. ' 1. ~~LESS OTHEP-..1 SE SPlC IF I EO: 

AEStSUICE 'Ill.JES ~RE IN OHMS, 
i-----, - CAPAC I TOR 

CAPACI ,~~CE •tJlt;ES JlRE IN MICi!CF~Rl~S. 

~. ~ VALUES P~ECE()EO SY fHE ST~60L •(nus) OR 
-(MINUS) :•E IN 'IOLTS. 

[2] Cl ,C2 6018 Pl Cl,C4 KS-I 9774 LI, IOOOPf 
2. -!, Gi;Qt.,NQ R~H.-'IN. 2 CS, Cb KS-1 '1774 LI, 2200PF 

E C7 KS-19774 L1, IOOOPF E 
l. OESIGNdf(O ~~Tl(q• •~O '.iilOUNO •ETURN lt,11. 

ca KS-19774 LI, 2200PF fOR !CS: 
C9 bOOA 
Cll b028 

IC •S ~1 ~~;) IC •5 ,Ar iiRO Cl 2 KS-19774 LI, 10COPF 
CJJE [(i'". i£~"'. TEij~. iE?'f. JEq~. 

- Cl) bO 
3ll, 555 a I -
341, 9)00 11, a 

ruillQft. 352 
85l 

~ COOE 557 

F Ill RI ,R2 ,RS KS-20616 LU, IOK a1>2 ,~ 7 F 
[21 Rl ,R4 KS-20&16 LIA, 1CO loOO 

A& KS-20611, LIA, j9.2X 1804 

[l l R7-R9 KS-20616 ll4, 1K 1aoe 
%JI 

l l I RIO-RI 2 KS-2061& L1G, 100 - -
G G 

I . 
t 

I 

\ \ 
I -· . 

I PIO CPS16l I 
ISSUE 

/Ill .. 
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54 TYPE 
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-
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t_ 

H 

0 
JI 

COMPONENT LI ST 
INfEGRATEO CIRCUIT U 
LOC 

ON CP 
CODE 

.GOO 

1808 

I 

ELEM OESIG LOC 
IOENT 

DESIG LDC 

SPARE 

I 

82)4 I 

OESIG LCC OESIG LDC 

B/ll8 

E a1sa 

LOC 
ON CP J04 JO& LOO 

2 I 3 I 4 

PART OF CPS I? 
1'1.illUIC OISPL~T CIRCUIT 

COe EOO 

)}4 

~ESIG LOC OESIG LOC DESIG LOC 

~/87 S/E9 

NOO N02 

I 

£04 

82J4 f 

OESIG LOC 

8/E& 

NO& 

5 

£0& 

84& 

OESIG LOC 

8/8& 
8/8& 
BIB& 

B/8& 

I 

GOO 

1810 

0£S16 LOC 

A/C4 

II/F4 
SPARE 

6 

OESIG LOC 

I 

GO& 

8&2 

CESIG LOC 

A/C& 
A/C& 
B/B7 

7 

JOO 

1804 i 

DESIG LOC 

A/08 

I 

LOC 
OH CP 

CODE 

EL~~ 
IOENT 

8 
C 

D 
E 

ROO R02 R04 RO& LCC 
ON CP 

COO£ 180& 180& Sll> 8ll> M~ 8l& 8&2 85} 1808 8J& 84& CODE 

H~~T OESIG LOC OESIG LOC DESIG LOC DESIG LOC OESIG lOC OESIG LOC OHIG LOC 0£S!G LOC OESIG LOC DESIG LOC OESIG LOC DESIG LOC OESlu LOC CESIG LOC DESIG LOC o::stG LOC ~~?~r 

A A/F7 A/81- ...... .vsa A/82 8/C I A/AO JI/CO A/El A/C& A/£7 A/EO A 
B A/£7 SPARE i\/88 A/82 SPAilE A/El A/Ol SPIIRE 8/Cl A/E7 A/El 8 
C 8/El SPARE .\/C8 A/Cl SP;ii!E A/Fl A/F& M07 A/E7 A/Cl C 

1--o-+-----if--A/-B-8-+S-P_A_RE--t---+----t----1---+-.,.CA/"'o""s+--+----i---+4:-/:::,0-:-2--+--+--~SP::-:illl=E+----,t---+-:-A/-cG::-:2rl---+--+----,t---+--+---~---+--+s:cp-:-4'='RE:+---+-----l,-8,-,'"'6""0 4 ""s~PA~R~E+-----ll---o--1 

E A/84 A/B) MC4 8/80 E 
..___f__.._ __ L.__...J. __ ..1- __ L._ _ _,1. __ ._Ls_P_AR_E__._ __ ........ __ L.- _ __. __ ._Lv_c_1 ...... __ ...,_ __ L- _ __.. __ _,_ __ ,_w_B_4__.. __ ......__ __ .,_ _ __. __ _,_ __ ...._ ____ .._ _ __._ __ _._ ____ ..__ ...... _s_PA_R_E....._ __ L-_....L __ ...,_....;_F__, 

LDC 
ON CP 
CODE 

ELEM 
IOENT 

TOO 

857 

DESIG LOC 

A/BO 
B A/Fl 
C A/E8 

0 SPllRE 
E 
F 

I SINGLE-ELEMENT IC 

T02 

8)9 • 

OESIG LOC 

A/G5 

T04- YOO 

}74 )04 }04 

OESIG LOC OESIG LOC OESIG LOC 

8/CO A/fO 8/€2 
8/CO Aleo 8/E2 
8/Cl 

n COM~LETE CODES AHO APPROVED EQUIVALENTS ARE SHO'~N IN •o• SECTION. 

~12!!. 
~ 
Cl 
C2-C7 
ca 

fil.lli.lli 
!!illi 
RI-RB 

£Q!!g_ 

KS-20&7& ll, 100 
KS-19774 Ll, 1000 
&DOA 

£QQ.€. 

KS-2C810 L 1Q, 2K 

INPUT/OUTPUT INFORMATION 

XOO XOJ. XOl, 

J04 )1)4 9)11 I )04 

OESIG LOC DES IG LDC OESIG LOC OESIG LCC OESIG LOC OESIG LOC 

8/El 8/E} 8/C4 8/EO 
8/El 8/D 8/El 

CIRCUIT DESCRIPTION 

zoo 

OESIG LOC OESIG LOC 

8/E4 

8/El 

ZOJ 

9}11 i }04 

DESIG LOC DESIG LOC OESIG 

a/C2 A/64 
8/EO 

LOC 

LOC 
OH CP 

COO£ 
ELE.'1 
IDENT 

8 I 9 

HANUFACTUR I NG REFERENCES 

CATEGORY NO. 

CIRCUIT PACK CODE AIIO 
ASSE118lt OWG 

E0-2017-( ) 

CONNECTOR ON FRAl!E 

NOTES: 

~ 
SEE FS 

l 94991 

1. UNLESS OTHi;R'~ISE SPECIFIEO: 
RESI saNCE VALUES AolE IN OHMS, 
CAPACllltlCE VALUES A~E IN PlCOF4RlOS, 
VALUES PRECcDEO ~• THE STMSOL •(PLUS) 
08 ·(illNUS) J.qE IN YOUS. 

2. f GRCU!.O qE 11,;m. 

L OESIG11llt0 ~JIT~RT .IND G~OLND RETURN !Eolll. 
rnR ICS: 

[C •5 el: Gol~ [~ •5 ~•r CRO 
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! P/0 CP@ 

A 

B 

C 

D 

r--t 

E 

F 

-

-

'I , I JA 
,-----='•U:::~:.::i:..:;.R.:,:IC;..::;O;,;IS:.:,~..;L;:.A1:...;;.C;,;IH.:.:C:.::U.:..I :..I ----,r------- ..... -----1 H 
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PART OF CPS /8 
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PART OF CPS 18 ~ 

P AA'El RESULTS i'l:Nn!Y / H ---------------,-----,__--1 , 
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5 6 7 
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0 I 1 I 2 I I 4 I I I I I 31 

f. COMPONENT LI ST PART OF CPS 18 
INfEGRATED CIRCUIT U P'-"CL ~ESUUS MElllAT MANUFACTURING REFERENCES 
LOC 

LOC CATEGORY NO. ~ ON CP 801 80) sos !07 :;;1 FOi FOl F05 F07 
ON CP COOE 25L01 l 2SL01 l 251 ISO. 10~ 1H~• 9J22l 2SLOllf 25L01 l CODE CIRCUIT PACK CODE EO-'~l18-( ) u 

ANO ASSE.~8LY O~G A 
A 

EUH 
• 0!1t!i ELEM 

OESIG LDC OESIG LDC OESIG LOt O!S,~ \.~ Oi11G :.:c LOC "($ :; LOC 0£51 ~ LOC OESIG LDC DESIG LOC OESIG L:JC OEStG LDC DESIG LDC DESIG LOC CESIG LOC 
. IOENT 

OESIG LDC IOE:NT .,, A ~/Cb A/Sb A/F6 l;f7 1/:)7 4/G4 A/04 A/El, A/GI, A ;. ~ 1/H l/HS 
8 CONNECTOR ON FRIL~E 94981 

~t 
C l/f7 u,1 C - l/r.7 VC7 0 -0 

E 
E 

1 F 
F 

J 

B LDC KOi kOl k07 POI POJ POS POT LOC STl!llOL B ON CP 
ON CP CODE 9320 9}221 84'> ))4 8}9 841, 1801, CODE - - -ELEM OESIG LOC OESIG LOC OESIG LOC CESIG LOC OESIG Li:<: OESIG toe CESIG to, OESIG LOC ncs1G LDC OESIG LDC OESIG LDC DESIG LOC ~ESIG LOC CESIG LDC CESIG LOC OESIG LOC ELE.11 1n<NT 
I nl'>lT A A/F4 A/C4 A/81 A/84 A/Bl SPARE Mrl A 

-1 
- 8 4/ilJ SPARE A/C1 4/0 a -C A/AS A/FZ A/Cl C 0 vas A/Cl A/Al 0 E 

3 5 6 7 8 9 

E , -
~ 

F 
F C 

C . - - -LDC l/1J1 UOJ I U05 U07 YOI YO) Y05 Y07 LDC ON CP 
AA97 011 CP :r 

COOE 8}9» BJ9l 1808 836 8J9Y, 8}9i 1300 85} 555 ll CODE ::! ELEM OESIG LDC OESIG LOC OES I G LOC OEStG lOC DESI G LDC DES JG LOC OESIG LOC OESIG LOC OESIG LDC OESIG LOC ~ESIG LOC OESIG LOC OESIG LOC OESIG LOC DESI G LOC ELEM 

l 
!DENT 

OESIG LCC IOENT --
A A/FJ AICJ A/B2 4/81 A/GJ 4/0) A/34 A/gO ,;G1 A • a A/Cl ~01 A/CS 4/El 8 C A/84 A/E1 A/82 

C 0 A/!i6 A"" A/41 0 l !; E A/85 
E D f A/lib 
F 

• ~INGLE-ELEHENT IC 
H COMPLETE CODES ~NO APPROVEO EQUIVALENTS ARE SHOWII IN •o• SECTIOti 

~ 

' CAPAC I TOR INPUT /OUTPUT llffORMAT!ON -
~ ill!!! ~ j ~ 

['] Cl ,C2,C6 600A 
NOTES: 

l 

l, C} KS-19774 Ll ,470PF 

I. UNLESS OTHEll'~ISE SPEC1r1EO: 
C4 KS-19774, L1, lOOOPF 

RESISf!~CE 'llLUES·J~E IH Olil!S: 
C5 KS-20676,L7, .01 

CAPAC I TMICE VALIJES ARE !N ~IC>~F".\RlOS E t E C7 KS-20676,ll, IOOFF 

VALUES PRECECEO 3f l~E sr~BOL 
l •(PLTJSlOR-(~l'IU:i) HE I~ IOI.IS. 

J_ GROUND RETU,N. 
.Q.!.QH 

2 . 1 ill.!.Q fQQ£. 
l. 0€SIGNMEO UTTER! ANO iiROW,0 RETURN i[;u4. -

F"OR {CS: ,-. 
CRl INJb&& 

' !C •5 BM G~D IC •5 SH. ~~~ •12 gu -12 a.ir 
CODE mi" TER/1 CC!lE rt =,11 TE'!'< IE-'! r::q-, 

aJ1, })4 3 1 - -
3H 9J2l 11, a - -F 
lJb 14 7 F - 35} 9)24 t;, 3 - -

1'06 lKOt 5 - . 4,8 ~ 
HO! --. , .lli.li iQ.Qf CIRCUIT OESCRIPTION 

RI KS-20810 L lA, 100 • - R2 KS-20810 LlA,471( -! 

~ 
; 

t 
' ,t G ' G I - \ \. \ \ 

~ - -
1 " 

I P/0 CPS 18 I l5SU!t , 
3A ,-., 

1 s PAt,EL RES UL TS 11El40~Y 
H 

H 
• 

~ 41/.4S 
54 TYPE 

-~~UALLT CONTROLLED INTERROGATOR STS!E/4 i SCHEMATIC SD-96608-01-JISB j: BEU. Ta..e;>HONE l..ABORATORIES I ss ---...... 1,-c,o""'°,t,4no ~u11r,_, 

0 I 1 I 2 I I ! I 5 I 6 I 7 I 8 I 9 3 4 ._v, 
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PART OF CPS 19 
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61 
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ON l,6 II 

-~ Sr ~ 
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~ ,, 
G) H 0 
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.~ I N/:'R ,_, 

5 [ ! "F 0 
1o ! • ,,. 

! 
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........ ". 0 2 3 

4 

/I IP 
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89 Al 

8 3,-

-/~ 
6 

-I~ 
8 

-12 
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5 
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..¥/L 

e,w 

6 

6 O,Y 

i? IA 
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" ,,,, ,~ez 3 yi,.:1;...._-+---, 
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co 2/WA:IT 

~-1--------t---t---;./l:13A /ff:Jlll. 
•I IO :IB 

OTL,P 14- 4-A 

•I Ill 48 

s 
I 

8 

,Y,l'",'i' 

TLT 

Fl ~ ---------:t-,', 

4 5 6 

7 8 9 

V---------------::::;:;::----~z57~P 
T?.?~ 

TI.T ANP 
r TT /'F"""\ 

7 

, 
U----------~=------~~7ZOM 

T/',:'O 

TPl(f 
-~--,8 

.?4' 6P 
TPrl 

'( 651?P 

44 i,p f 3P 

TPZ:1 s 

/?EAO OH 
LEAOI.IYG 

I 
35 
"?I 

71? 

.n 

33 

et:J$£ I 

IP 

f?P 
:IP 

FINAL 

.4 

TP/5 ' I 
=-._"'l.f" ____ l_?~HEAO 

KC' C'I 

'--- rr1 --' 

TP,r. "'l.f" 
2 
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0 1 I 
11 - 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 

COMPO!IENT LIST PART OF CPS /9 
INTEGRATED CIRCUIT U PONEL ~RIMING IIEMOffY 

MANUF AC TUR I NG REFERENCES 
LDC 

LOC CAfEGORY NO. ON CP 804 807 C07 FOi FOJ FOS f07 HO! ~OJ HOS H07 llN CP CODE Hi2 J 1810 Bib I Silo 1806 I ,no 8}6 836 8Jo 1808 9}22J CODE CIRCUIT f~CK CODE ANO ED-2019·( ) A ASSEl'~LT Ol<G A ELEM DESIG LOC OESIG LOC DESIG LOC DESI G LOC DESIG LOC OESIG LOC OESIG LOC C£SIG LOC OESIG LDC DESIG LOC DES IG LOC DESIG LOC DESIG LOC DESIG LOC CESIG LOC 
ELEI~ IOENT 

OESIG LOC IDEliT A 183 SPlll!E \ l./'!~ ;l/f 2 A/32 A/~7 ~/Cl A/D4 ME4 11/47 .,., A 8 l1"J ,p.,., :.r,2 A/() A/C2 A/81 A/04 ME, A/A7 B 
;:. 

.l/6~ 1/A8 Q/(2 A/C4 A/SS A/87 k;ONNECTOR ON fRJl.~E 949"1 C 4/&2 A/84 SPARE C - 0 A/81 VM 1/f2 A/C2 A/F8 A/84 SPARE A/A7 A/87 0 ~ 

E A/Si SPARE A/GO E 
F A/C4 A/f8 SPAR£ f 

B LDC 
LOS L07 ~01 NOl NOS N07 SOI SOJ 505 S07 LDC S:MSOL B Ot: CP LOI l03 

ON CP CODE 85} 304 1808 19} • ,sea 1801, 85J }74 853 1806 852 1806 CODE SH FS m~. DC:SIG LDC DESIG LDC DESlu LOC OESIG LOC 0ESIG LOC DESIG LOC OESIG LOC OESIG LOC DESIG LOC OESIG LOC OESIG LOC OESIG LDC OESIG LOC CESIG LOC OESIG LOC OESIG LOC ~~~. 
A A/07 AIOi. A/Di A"'' A/06 A/07 AtF'it ... .. 

ii7E4 A"' A/05 A/F4 Mtto A - a A/ES A/A~ A1 04 A/01, A/E7 A/HS "co "'F'- SPl!RE A/FS A/GJ 8 ~ C .,~; Al08 4/02 A~• A/02 A/CO C D A'n• A/E7 A/E7 A/D2 A/H4 D E 
E F 

C F 

C LDC 
U05- U07- "'°' \,OJ \o.05 W07 101 YOJ Y07 LOC ON CP UOI UOJ 

OH CP COOE )04 1808 }04 1808 JJ4 839J 8)1, 85) 1808 8SJ 84!, CODE ELEM OESIG LOC 0ESIG LOC 0ESIG LOC OESIG LOC OESIG LDC DESIG LOC DESIG LDC DESIG LOC DESIG LDC 01:SIG LO( DESIG LOC DESIG LDC DESIG LOC OESIG LOC DESIG LOC 
ELEN - IOENT 
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INTEGRATED CIRCUIT •• lLrl-'~-•H,YIE.;, IC uli?c;ll ~u "ANUFDCTURING REFERENCES 
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LOC uESIG LDC OESIG LO~ CESIG LDC OEStG lOC JESIG LOC DESIG LOc\ DESIG LDC OESIG LDC DESIG LOC OESIG LDC OESIG LOC ELE'4 OESIG LDC I P•~r 
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JI 

PART OF CPS 21 
PANl"t IIITEIFAC£ .e. .4MN/T4A 

A 
,--

11,Z 

MO.V-" .39 
119 • .; 

I ZOK /0 

AtOAIZA 1 

1110 
KIi 

20/f -+IZ 
~ B /I( 

-= C7 

'J 1 -= -= 
'- UONITO/t Pit£ ·AMP -l 

C 

+IZ +IZ 

!li'/7 
t.5u 
MEG 

C/0 
VOLZ 

44 

D 0.1 

RIG 
5GZK 

-= -= 

li'/8 
/MEG 

E -= 

F -1 
l 
., G 

\ 
C/1 
0 

I 
10 
OI 
OI ·o 
Q) 

H 
I 

0 

' c.. 
N 
a, 

0 2 

3 4 

CA'r 

~ 

.111..J 

.!3ZO 

Of/(1 CAIi 

A/4 n., ltl!S 
-I~ IOI( 332 

II( 
ouz C1'1' 

cs 
I 

-= 
a.l/'f>NG CKT 

Pl~ IUZ 
+IZ 

47tJ;"F 
Cl'-

G 

2ZO 

li'ZO 
l!i~M£G 

li'ZI 
IOOK 

CIZ J 0.1 

3 4 

5 6 7 

--7 
4l. 

yOL 3 

Ji 

7 $~AK 

I 

I 

5 6 7 

8 9 

A 

B 

C 

D 

E 

F 

G 

I P/0 CPS 21 I ISSUI 
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0 l 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 
ll --

COMPONENT LI ST 
PART OF CPS 21 

INf[GRll:TEO CIRCUIT U 
P.\M(l I NT(ilH~( & MCNITOR CKT MANUFACTURING REFERENCES 

LOC 107 102 
LDC 

CATEGORY NO. 
C07 E04 E07 GOl G04 G07 

ON CP OH CP 

CODE 9b011 l>Ollt nu Sl9' 9l22J 9]11lf 1814 1~14 COOE 
CIRCUIT PACK CODE ED-2Cl21 -( 

A 
ANO ASSEM8l Y Ol<G A 

ELEM OESIG LDC DESIG LDC DESIG lOC C[SIG lOC CESIG ux t(':.t~ lCC ~n,; l0C OES1G lOC CESIG LDC OESIG lOC DESI G LDC DESIG LDC OESIG LDC OESIG LDC CES IG 
ELEM 

IOENT 
LOC OESIG LOC IOENT 

A AIDS ' l/1"1 J/12 4/08 A/Cl A/G2 A/C4 A/SI A 

I ;; 8 
!,,,I ~,r4 A/!11 8 CONNECTOR ON FRAME ,49111 

-
C 1;32 SPARE SPARE C 

- 0 
a,-.1 4"'.4 Alan 0 

'--

E 
E 

F 
F 

B LOC J04 JD7 LOI LO• 1.07 "°' ~~ N07 ROI R04 R07 TOI T04 l~C SYl!BOL B 
ON CP 

CH CP 

;ooe 83b 1800 1808 a42 346 552 857 180b 8}1, 1801, 1808 1808 841, CODE 

f~~~. OESIG LDC OESIG LDC OESIG LOC OESIG LDC ~ESIG LDC DESIG LOC OESIG lOC OESIG lOC OESIG lOC CESIG lJC OESIG lOC OESIG lOC OESIG LDC CESIG LDC DESIG LDC OESIG LOC m~. 
A A~O M\15 AiCJ A/88 ~/C& ~/Cl MCO 4/07 A/A& A/ES A/GO A/Eo. AID A 

- 8 A/il4 SPARE: 
..... , -~/OS' ... ·····••·•• ·--~/Bi SP4RE ·sPARE . A/CO SPARE 4/47 A/94 A/ED A/E& A/G4 8 

.__ 

C A/84 A/EJ SPARE A/!l~ A/Sl SPARE SPARE A/BS A/C8 A/E7 A/C7 C 

0 A/84 A/8& A/C! VB~ S?ARE S?AP.E A/F8 SPARE A/t.7 A/30 0 

E A/95 Jl/El I E 

F A/CS A/F4 F 

C 
C 

lOC T07 V04 V07 X07 Z07 AA04 
LOC 

OH CP 
ON CP 

CODE BJ& 852 857 OC1000. 74U &070l CODE 

ELEII DESIG lOC OESIG lOC OESIG lOC DESIG LOC DESIG lOC DESIG LDC DESIG LDC OESIG LOC OESIG LDC OESIG LCC DESIG LOC DESIG LOC OESIG LOC DESIG LDC OESIG LOC 
ElfM 

- IO(NT 
DE.SIG LOC IDENT '--

A A/GO A/FS A/GO A/87 S/~2 S/02 A 

8 A/FD SPARE A/HO 8 

C A/C9 SPARE C 

D SPARE SPARE 0 

D E <pj!.00 
E D 

F SPARE . F 

i SINGLE-ElEHEfH IC 
n COMPLETE CODES AND APPROVED EQUIVALENTS ARE SHOWN IN •o• SECTION. 

NOTES: 1-------11 - CAPAC I TOR INPUT INFORMATION CIRCUIT DESCRIPTION I. UNLESS OTHER:.ISE SPEClftEO: 

~ ~ 
RES 15 UNCt VA~UES A~E IN CHMS. ~ F,JR ~ I LOH!<S. 
CAPACIUNCE VA1.UES A~E IN MICROFAUOS. 

Cl KS-201>7& l1, 100Pf 
CZ KS-19774 ll , 1 OOOPf 

VALUES PRECEDED SY THE SY~SOl 
+(PLUS) OR -(l41NUS) 6.1[ IH VOLTS. 

CJ KS-19774,LI, JJOOPF 

E 
I 5 J C4-ca bOOA 2. J. GROUNO ~ETURN. E 

C9 KS-19974,L4, .01 
Ill C1J,Cl2,C11 KS-19774,L5,0.1 

L OZ51GHlTC:D 9iHl[RY 4~0 GROUND RETIJRN T:cRM FC~ 
ICS: 

C11 KS-20b7b l1,470PF 
C14 1500227X0010S2 •12 e.ll 

• • ~AGUE EL~~T CO 
IC •S olf. ,?o IC •5 SHl G~O -12 :.2r 

CODE 1£~'4 TE~~- coo~ r:.~M. rc::i~. H~M IE~I<. '--- C15 KS·l ~774,L4 •. 01 S}b 741 -! - II ' SJ9 001! 1 I ) - 2 
fil.ill. 

s.tb 

.QlliQ. ~ 
as, ~070 -! 1 ' -
9S7 14 9)11 2e , 11 - -

CRI INJ&&b 3&2 
1 

F [2) CR&,CR7 INJ&bb 16CO 1112 lb l 3 - - F 
[2) CR8,CR9 ~8088 190b oc1~ -l - - -
(3) CR10-CR1' IN,666 •508 

j I 
1514 
0&01 

DIODE 1LIGHT EMITTING '--- !il..!i ~ 
[ 4 I CRZ-CRS 5082-440], 

HEIILETT-PACKsRO 

G RESISTOR 
G 

.!ill£ CODE 

R1 ~o,b LlA,10 

\ 
R2 KS-20& 11, LI A, 1 OK 

\ (5) Rl-R7 KS-20b1& LlA,100 

RS ~ KS-20&1& LIA,4990 \ -
...._ 

Ill R9, 10 KS-201>1& L1A,20K . 
R11 KS-201>1 & LIA, 1 K 
R12 XS·1&&4S LI ,l.~EG I PIO CPS fil 1 •=~ Rll KS-20&1& L1A,H20 ,. 

R14 KS-20616 l 1A, 1K . P~IIEl INTERFACE & MONITOR CKI /38 
H R15 KS-20616 L1A,JJ2 H 

R16 KS-20A10 L1A, 562K I 
(.:I R17,R20 KS-20810 L1A, 1. 56 l'.l:G 

R18 KS-20810 L 1A, 1 MEG • AIMS 

(2) R19 ,R22 KS-20616 L 1A,6810 
54 TYPE 

R21 KS-20616 LIA, 100K 
l!!~U4LLY CCIIUOLLE9 I IITER~OGATOR SYSTEM S0-96608-0l·J2IC 

R2, KS-20810 L1A, 10K 
SCHE1'UIC 

SEU. -ra.a>HONE LABORATORIES I 65. _,, ........... 
6"CO~,.ff0 

--· 0 I 1 I 2 I 3 I 4 i. I 5 I 6 I 7 I 8 I 9. - - . ·-·-



A 

. 
l B 

C 

D 

E 

F 

G 

H 

0 

'""' I 

CIJTTA i-c-74.;._ __ _ 

31 

j 

/CZ 
4 J()5 

CR3 
I -,. 

2 

1<• 
4 J(JS 

CRl 
I -,. 

3 4 5 

PART OF CPS 22 
TIP 4 RING .SWITCHIN6 

IUZ 

ZIS 

.::. 

HZ/ 
ao" 

/(/ 

6 

... ,-..:....:~~-+='----~~ ~ 
'\:.._;J 

,,,_. ___ DI, 

Cit/~ 

CRIS z 

C9 

/00 

~ ~ f 

117 

1(7 

3/)/f 

R!I 

.301( 

+tl 

CIITlt/A i,.,;7;.:c'/ __________ ...,.,,.. __________________________________________ __.lll/f/1.$,----1--1--=-t 

15 .::. Ht -IZ JOI< 

\ 

0 

_r_~" ___ tcJ J'x'J 

2 

"' ... e 

3 

.. 

4 

NC 

'-----..::'-----+-----+----M~'f,/;rb;"v ___ ..JI 

5 

Q .., PR~ -AIIIPL 

II 

6 

7 

5 

7 

8 

2 
•I 

Cl/ 

·1H 
.Of 

lC/f/8 

... 
"' __ ..._ _______ - - -
i 
'II 

... 
"' .. 

9 

' 
CRY.STAI. 

~ Cl. tJCJ< ---_ 

"'' ,17() 

CIJ 
0./ 

I PART OF CPS 22 

A 

B 

C 

D 

E 

F 

G 

IS'SUlt 

611 _____ _;l.:.;1 •~&..;.R:.;.l;;;HG:_.:;SW;,:.l.:.;iC:;;H;;;I ~.:.:G:..._ ___ -.- ______ _,_ __ ---j H 
AT:15 

54 TYPE 
)UlfU•tlf COki•OLltC 114 l':HROG4iCll S15 ffl4 

SCH(~lll C 
S0-96608-0I-J22A 

clEU. TU,;J>HONi!: L.ABORATORIES 

8 9 

I 



A 

B 

C 

D 

E 

F 

G 

\. 
u, 
0 
I 

u) 
Ol 

~ 
Ol 
0 
a, 

H 

' 0 

' c... 
N 
N 
a, 

0 
31 

COllPO~ENT llST 
INTtGRIITEO CIRCUIT ~I 

LOC A06 
ON CP 
COOE 741 I 

ELE/4 OESIG LOC OESIG LOC 
IOEHT 

II A/E6 

8 

C 
0 

E 
F 

LOC l.100 ON CP 

CODE B41> 

ELEM 
1n<NT DESIG LOC OESIG LOC 

A a/CO 
8 A/Bl 
C A/C4 

0 II/Cl 
E 
F 

-LOC 
OH CP 

CODE 
ELEM OESIG LOC OESIG LOC I DENT 

A 
~ 

C 

D 
::: 
F 

l SINGLE EL£l4EIIT IC 

1 

OESIG LOC CUIG LOC OCSIG 

;.oz 

857 

DESIG LOC DESIG LOC DESIG 

lli59 
AIC1 

11/09 

A/CB 

BYPASS Cl5 

DESIG LOC OESIG LOC OESIG 

U COMPLETE CODES ANO IIPPROVEO EQUIVALENTS ARE SHO\.IN IN "D" SECTION. 

RELAf 

OESIG Kl X2 0 K4 KS Kb 
CODE H7A JJ7A H7A JJ7A JJ7A H7A 
OPT ION 

5 A/D5 A/Sb A/47 A/AB 11/87 A/07 
4 A/E() A/El A/El n/El 11/E2 ME2 
} A)~5 A/8& A/A7 A/AB a/86 A/07 

2 A/85 A/Bb A/A7 A/AS A/46 A/07 
I A/EC A/El A/El A/El A/EZ A/EZ 

2 

C!A 

'-'1 t 

u:c ,ESIG L1C ~5!G 

l,,:.-e 

"°' 
a.i. 

LOC OESIG LllC 0£5 I G 

A/05 
wes 

Si'ARE 

11/04 

LOC OESIG LOC DESIG 

X7 KS K9 KIO 

H7A )374 JJ7A JJ7A 

A/08 II/Ab 

A/E2 A/82 A/E} A/E4 

A/08 II/A& A/GJ A/G4 

A/07 A/A& A/GJ A/G4 
A/E2 A/B2 A/EJ A/E4 

RELllfS NOT AOJUSU8LE. REPLACE WHEN THERE IS MALfUNCTi OH. 

CAPACITOR ~ 
DESIG ~ ~ CODE 

(3)CI-CJ 600A. 
['-1 R2-R7 KS-20&16 LIA. JOX 

C9 1500107X5015S2, 
SPRAGUE ELECT C0.,100 [JJ R8,R9, Rib XS-20&1& LIA, 100 

Cl 1 KS-20&71> L7 •• 01 
C12 KS-20&76 L7, 7870PF RIO XS-20bl6 LlA. J'l 
CIJ 5J5A8, 0. 1 

C14 sJSEY a.on 
RI 2 KS-20289 lbC, 215 
R14 KS-20&1& LIA, H20 

Cl5 KS- lW74 LS. o. 1 

f!!.lli!!_ 
I 2) RlS. RIB KS-20b1& LIA, 1K 

◄ I 2) Rt 7. R20 KS-2061& LU, 2K 

~ CODE Rl9 KS-20o1& LIA, 470 

I 12EC 
RZl,R2Z KS-20&16 LIA. :,OI( 

l \ RH KS-20bl& LIA, }HO 

~ TRIINSFORNER 

OESIG ~ ~ COOE 

~)CRl ,l,S,7.9-12 INJ66& Tl 25&4N 
CRl 5 459J 
CR lb -.:II'-, 8080~ 
C1U8 459E fR4N~IS TOR 

DIODE, BR I OGE ~ COOE 

Eilli. £!!!l!.. (?)ijl ,Q2 b&G 

CR14 MOA 920~-1 MOTOROLA 

----"-0 
0 2 

3 4 5 6 

PART OF CPS 22 
TIP .\HO RlkG Sl.lliCHING 

uoo U02 U04 

857 J74 8'>7 

lOC OES IG LOC OES IG LOC 0£S1G lOC OESIG LOC DESIG LOC DESIG LOC OESIG LOC OESIG LOC 

4/CO A/C4 a/CJ 
0/81 A/CS 11/82 
5/Cl SPARE A/04 
A/CZ A/04 

w~ YOO 

1801, 858 

LOC !!ES I G LOC DESIG LOC DESIG LOC OESIG LOC DESIG LOC OESIG LOC CESIG LDC OESIG LOC 

Jl/SO SPARE 
A/84 II/Cl 
,1ao SPARE 

~/BO Jl/E9 

LOC OESIG LOC OESIG LOC OESIG LOC OESIG LOC OESIG LOC OESIG LOC DESIG lOC OESIG LOC 

INPUT/OUTPUT INfOR14ATION CIRCUtr OESCfi I PT ION 

Kil Kl 2 
H7A lH'A 

A/45 
Q/E4 11/81 

A/U4 A/A5 

A/G4 4/45 

A/E4 A/Bl 

~ 

ill.1§. ~ 

LCZR-171lC-05, Kil 
FIFTH O 114ENS 1011, we 

I 

3 4 5 6 

U06 LOC 
ON CP 

836 CODE 

DESIG 
ELE/1 

LOC IDENT 
A/A2 A 
A/CS a 
A/CJ C 
Jl/C2 0 

A/AZ E 
,1aa F 

!06 LOC 
OH C? 

1aoa CODE 

OESIG LOC ELE.11 
tnNr 

A/90 ~ 

SPARE 8 
SPQ.~E C 

A/88 0 
E 

F 

LOC 
ON CP 

CODE 

DES•G LOC 
ELE.~ 
,ornr 

A 

8 

C 
0 
E 
f 

8 

MANUF AC TUR I NG REFERENCES 

CATEGORf NO. 

CIRCUIT PACK CODE ANO 
ASSEl48LY O~G 

CONNECTOR ON FRAME 

HOTES: 

SYl430l 
SEE FS 

E0-2022-( 

1. UNLESS OTHEl!WI SE SPEC IFI EO: 
RESISTlNCE ~OLtiES •~E IN o~s. 
C~P~Clf4NCE '/ALVES :.RE IN MICRGfO~l.JS. 
VALUES PiECEOEO ~f THE s,~oOL •(?LuS) 
OR -{i'!INUS) 4RE IN ~OLiS. 

2. .J:_ G~CVN:l ~H~PN. 

}. OESl~N~IEO ~4HE~f ONO ~,OlisO ~U'JP~ TERM. 
FOR Ip: 

IC •5 1~T, 1-:i;;o IC .; ::,lf. :.:-~,, •12 o.1r. 
COGE Ti-"14. ftP"l. O:E it~. Eq"~ ![:,,. 

al6 l74 z I -
at& 741 - - 11 
as, 
ass 14 7 

13~. 
TaC8 

PIO CPS 22I 

A 

B 

C 

D 

E 

-12 ••r 
rtq.=_ 
-
b 

-
F 

G 

138 
____ __:T..:.•:..P ....;A;;;N:.0 ..:.R..:.1..:.Nli:..;S;;.W:..• T;.;;C....;H....;I ).;.:IG;._ ___ _,,---------'-----1 H 

7 

4l~S 
•~t1!LU CJ••HOLLED IIHE.RROO~TOR SYSTEM 

SCHE.~UIC 
SA lf~E 

ee:u. TEU.?HONl!: LA.90RATOR:Es 

8 

SO- 96608-0I-J228 

6S 

9 



A 

B 

- C 

!'!' 

j 
i 

D 

E 

F 

G 

- (/) t 
0 
I 

\0 
en 
en H 0 
a, 

' 0 

' c.. 
N 
(,.i 
l> 

0 
31 

NC 
SPFI.K i:Z.::'J:..._ ___ _::::.,i 

a/C/JENDJT 

JENDl"n~ ____ __. 

C/M l'tLJIN,S 

PSN,1~~-~-------

J!D /0 

2.: 
C08 

9 14°'-e, 
,!I 

// 

C/60 

.5 

.;..5 

!HI 2,1 

/Z8KNZ 
4 "'lJUl... 

~----

NC 

IZ 
RCY~/4..;_ ____________ ~ 

01.:JC ~1..a,:, _____ -4 _____ ....;.;'-' 

NC 

8/86 

\ 

.. "",,...,., 
0 

3 

2 

. ::: .,. " 
SO/ Sa.isp 3 ~ QI Qz Q, 

~ 
839 

~1, COUNTER 
C 

"' 
.:I 

\ 

2 3 

.. 
Co 

,¥06 
4.39 

,._,._ COVHT~H 
.fp; ~1-'o~ r Sa, .r 

"l ... 
NC 

4 5 

PART OF CPS 23 
TIM/Nt:, ,#NO JIGAML.ING 
, NF ~"ENPF:R C/RC,//T 

8 

.. 
Co 

I C. 
~ 

~o~ 

4-79 
+/,S COUNT"ER" 

.Sm 01.Soz lNso, 9,'tu 

"l ~ ~ ::: ~ 0, "I 
NC 

6 

.. 
CD 

I Z04 Cp 
,$J9 

.,;.,. COU.NTE.Jr 

.SOI Ql-'pz CJLso, ~, '-"4 

'O ~ ~ 
QI "I II 

"\ ... .. 
' '1 

~ ~ #C 

i i i 
' 

i 8 9 

A 

s o-6------+---o __ -i.nn.r _____ ti_,--IREL.AY 

B 

C 

D 

z zs,,v..r 

RrJCT 41,.-,-.. .. 
C,o 

I zaz 'c;. Cp ~, 
Co E 

zoo 
8J9 

'r/' COUNT.£;~ COUNTC.V 
.JD,/ OI So, al~, OJ --'tu t».J'~ IP" 

"I 1- ~ ::: ~ 
Q\ ... "i .. 

I.I ~ ~ I.I 
~ ~ ~ ") ~ ~ .., \ < 

t ~ 
._ 

:; ._ 
~ ~ ~ .. 
' "' ' 

~ i 
~ 

NC 

~ 
~ 

,tS/,0~ F 
'-----------------7,-M,-NG CR,t/N -----------------------------------------

__/ 

4 5 6 7 

G 

I PART OF CPS 23 I ISSUE 

TIMING QND SIGH~LING / 
& ~f :iENOER CIRCUIT 

.---------- -------r--------'-----1 H 
~1:15 

54 I rPE 
J4l"'-illl1 COhl~OLL<D INIE~ROGllOH SYSIEH 

5:HEHAI IC 

SEU. TE:U'.PHONE LABORATORIES 65 
8 
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• 



-~ f 
1 

-· (/) 

0 
I 

ID 
Cf> 
Cf> 
0 
CX) 
I 

0 
t 
c... 
N 
<.>I 
CD 

ii 

0 2 3 4 5 6 7 8 9 
JI -- PART OF CPS 23 

T~AtO S.GIHLI~ 411¥ SEH(J£9CKT ---------------------- 80 MS O V 80MSOc/co 

,-----------------rr--;;/D✓ /0 

A ASNGZ►"-------------~9.r;;-;;;:;--,,,1-------+---'°-
(*) ►J-~ __________ ....;.;;-c=-.J 

B 

C 

D 

E 

F 

G 

\ 

~)rr.:we: PSN(il=<;RD 
PSNifZ = PULSIN<; 

" ,vorroNc: PSNr;I = PULS/N(i 
.-s,w;z=<;A!D 

0/N 1--I.._ _________________ __, 

r,,., 

;1//,I,!" 

' 

4 

JJ.so,'-
17"4 ~.,.,,, 

N'C 

'---/•OMJ ,!/",r,-/ 
A/04~D 

,:-/&,.::;IIS.='D;;_.. _________________ 4- ________________ -1-----+------------+-------+------1------+----+----+------, 

.S£#D.sT.U 

"'Hl'll'E 
zz 

A/M 
/7 

H&FWD 
If 

0/6T 

,----------- ~N CKT ~-----=-='-/, 

HCYT C/DO 
i'J£C 
-u- 0/SCT C/OO 

I 

2 

JZMJ r 

f 

--✓ 8/AE TT40MS' 

4 " .-(/£/ 

7P, 

,, ;'/ 
4 

/VC 
n,, 

C3 
-u- NGFWOT C/DO 

E-11, 
IOOOPF 

TP2 

N4 
~•t:,o M.rO .0 

;<OO,¥.J"D 

4 
J t;OOMS 

l-=-+--+..,I----------------L4-lliOOMSD 

rP, I 
.._+---+-----------t------------------------+-4-+----------------j,-/0-t/JD 

A/£9~H~'£.~:J~E::..:..T_--,,--+--------------~~---------------------4---4---------------------------------_. TPl,f 
V 

'-V 

.._--------------+----------------------+---+------------------------------------+-~--------------✓--1PRM'EI 
~-------+---+----------Tl'-41EH J'£~£CT CKT ------------------+-+----"' 

.._ __ 1-------------------------------- ------+-+---------------.---i 7 
Z so 

TPf 

,,.,,,;-;,.,,.; "L /, 
"''" ---------tPK/,M/#6 

HZ 
~S- ........ M.--+-------7.SK 

,SRD _, 

PART OF CPS 23 ISSUI. 

A 

B 

C 

D 

E 

F 

G 

H '--IVNtS ,<"WO ,-,r-1 '---- OP r;....rR ----✓ 
11:~IIIG ~110 SIGtlllll!G 3fa 

,---------=-'.:.1':F.;...;S:.:E.:.110;.;E;.;R_C:...;~.:.'----r------_,, ___ -i H 

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

0 2 3 4 5 6 .., 

• ll!IS 
S4 ltPE 

M~N'J~lll CO!IIAOlLEO INl(RROGAIOR StSIEi'I 
SCHE~~flC 

8EU. TEU:Pt-t.J.,~_;.~BORATORIES 65 

8 

SO - 96608-0I-J23B 

• 



A 

;:; 

B 

C 

D 

E 

F 

G 

i 

~ 
l 

H 

' ! 
I 
i 
! 

.. Mid"~' 

0 
31 

--

8/
89 

/60MJ'D ..r 

............. ··· ...... -................. ,. 

8/A~ 6TDCVN 9 ✓04 4 ,-o 
etrzPP./M£/ -u-

l1/Atl9oMio -,_,-9_ 
,I LO.. ,!11.f 

p Z/ 
,_,. 

/O~j 

~ A/FO 

I 8/,U rr 12 

/-' }~~-a I B/A 7 80M.r ..____r 
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D 
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/,q.:; OECOD£R, 
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M 

ZO 8 
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7~8 7/d #L-.----. ------
F 
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~ 

N 
.?Z ....... 
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(i 9/1.S F 
s K 

z~ ......... 
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s 7/IJ E 
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~ 91.,, 

.3 D 
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I 
2 .3 7/11 C 
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I / 1.sp.5 A ,!) 
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rs 

IZ 4JO•l!J 4J4·,lJ 
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A"C , TP,i'.J 
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A 

B 

C 

D 

E 

F 

G 

H 

31 

COMPONENT LI ST 
INTEGRAIEO CIRCUIT U 

LOC 
ON CP AOO A02 

CODE 810 BJO 

ELEM OESIG LOC OESIG LOC 
IOENT 

4 G/G7 cir, 

8 l,Mft, lrJFI 
C 

D 

E 
f 

LDC JOO J02 ON CP 

rooE 841, 1808 

H~T OESIG LOC DESIG LDC 

A 8/01 S'"" 
B B/lli C/84 
C A/AJ 8/01 
0 C/!13 8/EI 
E 
f 

LOC 
ON CP TOO T02 

CODE 1804 I 1808 
€LEM OESIG LDC OESIG LDC IOENT 

A . , .. sir., 
8 C/C2 
C B/C4 
0 8/64 
E 
f 

I SI NOLE ELEMENT IC 

2 

AOS ll05 coo 
I' r~ ill! 1 Ult 

OESIG LOC DESI, lCC CHIG LOC 

Cir! ..,,.., c .. -c~ 
1~,c, ~,,' 
CJT.I C/Gt 
C/Gl s?;P< 

IJU 

C/F8 

JDC JOI, JOS 

1801, 1903 "" DESIG lOC OESIG lOC DESIG LOC 

9,a, 4/Al 5P4JIE 
8/113 C/11T SP~£ 
A/84 All> 4/88 

I A/&2 4/lll ·-· I SPAAE 
I SPARE 

T04 T06 voo 
85] 85] 1S08 

OESIG LOC OESIG LOC DESIG LOC 

a1oi, 8/07 S/E4 

8'"' 8/07 8/04 
8/04 

8/C4 

H COMPLETE CODES AND APPROVED EQUIVALENTS ARE SHO'~N IN •o• SECTION. 

~ 

~ 
[4)Ci-C4 

C5 
C& 
Cl 

~ 

~ 
RI 
R2 

0 

~ 
KS-19774,ll , IOOOPF 
5J5JA, ,517 
~S-2067&,l7, .01 
1,00A , I 

~ 
Ks-•.• u,.L1A, ,&1 
KS-l&l 12 ,l4F, 75K 

\ 

2 

3 4 

PART OF CPS 23 

COl r.oa EOO [02 E04 
~l ,a.:. ~!~ i!41, 1808 

('[.~I~ LOC ~n•G le! C£5l1i LOC CESIG lOC OESIG LOC 

C i..! 1,,.,0 u~~ ,, ... J\/f.1 
c·J7 '.V-0 Al!'> C',. 4/rl 
C/f 1 :.-.o Sl'~E C/U 4/CI 

j;{',-0 ;i~"tf. r,p 41r1 
~-RE 

a1£0 

LGO lOl L04 L06 NOD 

a6l !Sl 1801, 304 831, 

CESIG LOC DESIG lOC C£S1G LDC OESIG lOC OESIG LOC 

U'U !/Ill A/Fl ,,.n 81'\40 
~,02 >Mn ----- ·A:;FI ••· ... ·;;;r, 8/0l 
:t/02 C/Cl 8/El 

4/82 8/U . ,.. 
8/EI, 

V02 Y04 VOi, XOO ~02 

830 1804 ._ 1801, BJ& 34i, 

DESIG lOC OEStG lOC OESIG LOC OESIG LOC OESIG lOC 

C/07 8/08 8/64 C/08 8/U 
S/EJ B/C7 S~<lilE SPARE 

B/E7 SPARE d/C3 
A/El a1n, R/(1 

3100 
SPARE 

INPUT/OUTPUT INF~RMAI ION 

3 4 

5 6 

EDI, E08 GOO G02 G04 

1008 ll4 853 am 839 ~ 

DESIG LOC OESIG LOC OESIG LOC DESIG LOC CES IG LDC 

C/E4 4,n1 C/8• c:10. A/n 
C/04 SPIUlE SPAO• A/04 
J\/ij 1 
4/Cl 

H04 tlOI, ROO ROZ R04 

5SS l 1810 857 1808 85] 

D(SIG LDC OESIG LDC D£StG LDC CESIG LDC DESIG LOC 
Bir.~ 8/01 .S~A~.E .. ····· ····- .a,.., 8/AS 

<PAR• 8/£7 s,E1 8IA7 
A/82 8/05 B/ll2 

SPAil• SPARE C ,ft, 

X04 XOI, zoo Z02 Z04 

8&2 839 I 839 I 8l9 • 839 W 

OESIG lOC OESIG LOC 0£S16 LOC CESIG LOC DESIG LOC 

SPilRE A/0 A/Ea •l£7 A/E& 
ij/Gl 

SPIIRE 

CIRCUIT OESCR IP fl OH 

, 

5 .6 

7 8 9 

·MANUF AC TUR 1 NG REFERENCES 

GOI, LOC I 
/lN CP 

1806 CODE 

EL£M 
OESiG LOC ,o~ttr 

CATEGORY NO. 

CIRCUIT PACK CODE 11110 E0-2Cl 23-( ) 
AllO ASSEMbL! Ol<G A 

8/G7 A 
8/E7 8 
8/~1 C COKNECICR ON FR.11.'4t I ..... 
BIES 0 

E 

F 

ROI, L~C 
ON C? ~ B 

8ll, CODE SEE FS 

OESIG LOC H~. 
8/CI, A 

A/81 a 
A/82 C 

s,r~ 0 
B/Ci. E 

8/C7 F 

C 
ZOI, LOC 

ON CP 

8l9 I CODE 

OESIG LDC 
Elf.14 
IOENT 

~11:.5 A 

8 

C 
0 
E 
F D 

NOIES: 

1. UNLESS OTHER1<ISE SPECIFIED: 
RESISfil/lCE IALUES Jll!E 111 OHMS, 

m~gr~~UE~;~u~~ m ~~~:6~R~•f~~e~1 
OR - (l!IIIUS) oll!E Ill /OLfS. 

2. -! G~OlJIIO RUlsRII. 

J. D.E.5.J(,lljlfEJl.UU~ A>10-GIUJ~110 RUURII IERII. 
FOR lCS: 

IC •S a.ti GRO IC .; sar GRO •I 2 aA, ll BH 
CODE !"E"'4 TER4 COE IE.ii rm, rm~ iE.,_.'4 

E 

dlO ,0)4 a I 
3)!, 

JJ:I 3 aiq 1 
8~1, 

~)5 3 1 35i $5 
14 ~}11 24 12 Sb 7 

lJ8t 
lcO! 
1810 

F 

G 

PIO CPS 23 15SUE 
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~ B 

C 

D 

E 

F 

G 

H 

l:t.8KH:t, 

POP 

RDCI.I<# 
RDCLKA 
RDCLK8 
RDCLKC 

CANCEL 

a 

II 

V 

13 , .. 
14 
zo 

I 

I 

Z7 

~ 

0 
31 

"1J'UVI. 

5 R07 " 83w-C 

,r .,,. .,,. 
"V" 

..... .................... 

I 
PFA 
PFB 
PFC 

I.OF 

ROTL.# 
ROJ<t,O 

NFR 

I 

lzz ,_ 
ZI ,_ 
21 "I. 

z, 
rv ,,-PF DET, 

II "'i$ 
~,J07 14 

ZS l3_304·8 z, ,. ... 
v- ... . l . 
IIJ 

v-

. 

2 
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l:t. II 
13 LOZ POPWIJ/lJO 

l!J57-() 10 
Ti 

I ,, 
,2 1104'..a 
~ fl!J04 

A/.S4'vd(Ml~ 
A/'5 .. 
A/~3 GN>K ', 

A/IU CP,r, 

PF 

Bjc?FIN 

········ 

B/03 
CP 

2 -
~ 08 

aRfffff7---. 
NC 

!1 .JO,!ff'--
31

304-A 

~ B/q,:, 
17 

NC 

RDKt,D Bjr(, 

\ 
+'S . 

.:=. -IZ 

CZ 

~E-
Cl I 

~E-
; I co 

~ • II'\ '° ,-:, --
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.A 

3 
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PARt OF CPS 24 
PRIMIIYC. FIE:LO ME:MORY 

ANO MSW.£1? CALLBACK Cl<T.S 

l!~--C lr-CLOt:K SYAot:" CLOCK EN 
~ <.ATE ------ c;ATE ....._ 

~ 
'-

~ SD i. 8 QATEO CLOCI< B/BO ·•t-'7. J "( / 
~le-:• 5 ...1\1\1\n.. 

NC K~--MC 
<~ 

CP• 
'-- CLUCI( S~i<t: J"F--' 

__k_ -
3 SD i. 

:JTART ..n. t J ~I-
p, 

~-111RESETu,;.1-.., NCL K~~HC 

~ ~~ CLOCI< 
II '-ENA8LEFF-" 

/604· ~ 
STENB/F7 /,) 

.A. •I~ ,/ID 1!...Nc l.. 
START I CP. ~ T;) LOO 8 <iSTART B/EZ 

Nc...E. Kg::io 9 ' 18C8-c. 

CP 
~ l!JLANl(INQ 

FIN ~sr~-;- c,,;I I A Bl,B NS 

ET--.. -
3 WRITE • -:;i _,t,, B/<",O 

POP~ 411102 ' TPZI IN-It' 
·aNrFt ·PF,,., ""862-Af }.., 8/IJ':J -

'-Bwxiiit; -/ TPI~ 
RDCLKA I FF 2 
R~n¥- Z i.04~ 

13 862-C 
L SET 

fiiRESET :;] 
POPil' /0 L.04 \._8 5_ 
•'N 9 IBfoZ·B -''L04L• AfJJl.'EJ/E.3 

ROCLl<A '-fF FF/ _/ 
.318GZ·AJ 
4 

ROCLl<C ZIL07~ r- ~ l.07\...G A7Jl!s/t:3 
~862·C ai;,2-Ar 
LSET 

I I ~ WRITING, RESfAKT SS °' 
fii) ES~ 

z 
POPJ# 7i5 t.07,s 
FIN 

... 

j 9 862-BJ"" ~ I~~ 
'-J ii' FF2 _,,, Q; ~ ~ 9 GOO ~B WSTART A/OI 

36-D 

~ CAlf 9 

IO l~~-c 
8 ,TPta 

RESET 
10 

II SD e r-" ~,-l Cf>;.·' 9 
£'Is 8/A3 NC- x8~ 

PF ~ 
13_ ~WRfT/NfiiJ 
[",z) .104 ,_,, Fr Jl. R~AO B/AO 

18/0•D 

4- TP/7 TPZO 
s) LOO, ,:, GNFR 8/G",h V . 

1808-8 ~"" ' J02 3 4_ 
~ Za4,:,-~ 

_JFr_ 5 84,:,·8 PFRDY 
A/81 le+ 173 ~,[,SO-jl 

FIN z NOZ .! flOOPF R;:.:,,£T I 8'-2-C 
CP '-N~-/ 

RESET a/r;;o 

--

3 4 5 

6 7 

--

I 

'" F'Fli'DY 

I 

I 

6 7 

8 9 
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B 

C 

D 

E 

F 
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NC 

OV I.I NC ,f 4 -' 4j l' \ 

'# N 1'4 "t PZ r'3 
1-------,,-,:...i TOT -

9106 ll.f 

" 12 !] 

,I. 81'"/N 
8/<H• 

FIN ,1/cl 

l 
54~/,I(. TO 

P~.ff~Uat. 
Cl7NY 

I 
,) 

~ A'PK60 JI'" F -----

~ 
,Nl'KtNI/, ,-,-, 

. - -
~I 

2 

~iSET \ ~W2--------------'-------------------------------------------------' 

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

T,,,.lt! 

T,11 

7.0/ 
V 

rPJS 

,--

6 

TP/9 

8 

TPI-# 

1.r 
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FIN 
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IC 

T zc 
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BC 

I$ 5EKD 
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PART OF CPS 24 
PH/M/N(; F/Ef.O MEMORY 

,,,,NO ""'NJWE;r CAU SACK CKT 

A A 

,UFT&fl ..35 M~r,:;• 
;; 

MFTGI? JJ 
MFT6/i' 

•• T1 CRZ 

t MFTG 
1.Z 6Z 

l 

ACB 

z 
B -I'S 

z 
Kl 

.3 
B 

~s 

7 
r C✓i'I 

CRl R.9 

. - ,,s H0f.D/#(i r c,es 
arr-

= 

C C,!!JR 
74 

C 

cer 7J 

l'i: 
~l,.3SEC Tl.>t£R----.. 

/JSEC 
TPrs 

A, __r-L_ TP<.3 
-I'S' 

..3 

2K 5 Gc4 ~ 

R~ U•A 
ll 

/0<:708 

y,S 

,,. 
TPrz • 

D /331( r 

...l.!c,-., " 
I G"4 IZ Z4 //C<>#Z 

D 

/S ~ 1r /1 4~r-c 

RI 
H~ 
/0 I 

7 6 -~ C/5 
~ 

l 
0A TE 

.,, s E-;1, 
$/.IK 

II 0 TH 
CHS PCS ~ ~ H.S BOS .r.s:s .0/ 

! 
619K /000 " ~ 

... ... 
2 .s ;;: ... 

T87l ~ 
E 

I. II; 
4i 

NC 'I ~ NC 
E 
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,I( 

l 

l ~.s 

s,, c,v,:. 
CUJCK 

o/# .30 

F F 
-,5 

t - z TRIG 
Clil 

ril "' H11 

i 
p 7 15 .J5£C 
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NC " l?!!d ()(Jr .3 

./LS 

G 
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2/( r .o, 
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I 
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A 

B 

I - C 

1 
D 

E 

F 

t -
G 

H 

0 
11 

COMPONENT LIST 
IH(EGRATEO CIRCUIT ff 

LOC BOS 
OH CP 
COOE 1000• 
ELEM DESIG LOC OESIG LOC 
IOEHT 

A C/E4 

8 I'\. / 
C "- / 
0 
E / ' F V ' 

toe L02 L04 
OM CP 
coo, 857 81,2 
ELEM DESIG LDC DESIG LDC 1n~~r 

A SPARE A/!4 
e C/B7 A/£3 
C C/~ ll/EJ 
D A/Al ' ./ 
E ----

__,/ 

F ___.,,-----./ .......... 

LDC YOO V02 ON CP 

CODE }04 841, 

ELEN DESIG LOC DES IG LOC IDENT 
A SPARE 8/G& 
8 BIEZ a/G& 
C I"- / B/84 
0 ..... / S/C4 
E / 1, ------F V ' -----

............. 
II SI HGLE ELEMENT IC 

:05 

3SSt 

OEStG LCC ~E~t{; LOC 

C/EA 

1, / 

' / 

/ "-
V ' 

I L07 HOO 

81,2 85} 

OESIG LDC DC:SIG LOC 

AIU A/8l 
A/fl 4/0 
ArrJ ' / 

.......... ./" " / 
I:: / ..... 

./ .......... / ' 
V04 V07 

El& 8391 

DESI G LDC OESIG LDC 

SPAR(' 8/D} 

SPA~E 1, / 
8/fl " / 
B/F2 
B/F2 / ' 8/f} / ' 

2 3 

,:.~y sOl 

3 ,.., 1 Y.Ot 

;:~11, L~ ,:Es r; LJC :IE St~ !.X ;n11. LCC 

l < • 1../Cl 
t."'='I ;'. / . ,.,. 

' / . .. _~~ 
I ·-. / ·"' I c,~. V ' 

~l 'i04 ><O 7 •oo 
8&2 lai)O 160C 851 

OESIG LDC ::ESIG LOC CESIG to, OESIG lOC 

4/DJ A~l B/Fa A/0 
9/C4 I'\. / ' !ff7 ~/G4 

" 4/Kl ' / 1, / ' / 

" _/ ' / " / 
I"".. / ' / ' / ..... 

_/ ' / ' I/ -......: ,/ " 
x~ ,oz X04 X07 

130b 811, 1809 HLOll 

DESIG LDC OESIG LDC Di:SIG LOC OESIG LDC 

8/FO 81(;2 8/F4 8/05 
8/0J B/GJ 8/(,2 I'- / 
B/rO 8/F2 S/FZ " / 
B/00 8/G& 8/84 

~ ..,,.. 8/11& ........ ......- / ' __,. --- B/Gl ___.,,-............. / "-
U COMPLETE COOES ANO APPROVED EQUIVALENTS ARE SHOWN IN •o• SECTION. 

CAPAC! TOR 

.illlli CODE 
[2 I Cl ,CZ oOOll 
[7) CJ,CS-ClO KS-19774 L 1 , 1 OOOPF 

C4 XS-19774 L1, 100Pf ~,, 59&C ,750 

C12 &028 
en 1500225XS05082, 

srRAGUE ELEC r co 
'.2! ca,c16 1500156X501082, 

SF~~r.OE ELECT CO 
[2] C15,C17 KS-, ,&7& L7, .JI 

1!.!.Qfil. 

.illlli fl!!1f 
CRI ~. 808DA 
CR2 458C 
CR5 QS411 ,RCA OR IN57&1 
CR6 KS-16986 L2M 

CR7 4598 
CRS 459E 

0 IOOl BR I OGE 
OESIG ~ 

[21 CRi':cR4 MOA920A-7, 
MOTOROLk 

\ 

0 

\ 

[' 1 

lli.!lli! 
~ 
RI 
R2 
Rl 
R4 
R5 
R& 
R9,R10,RIZ 

R11 

TRANSFORl4ER 
DESIG 

[21 Tl ,T2 

TRANSISTOR 

~ 
[2) QI ,Q2 

2 

CODE 
KS-201,1& LIA,51 .1 K 
KS-2061& L~A, ,9 
KS-20289 L6C, 215 
KS-20616 L1A, 10 
KS-20616 L1A, 619K 
KS-20616 L 1 A, ,BK 
KS-2u616 L1A, 2K 
KS-2ll616 L1A, l0.1K 

illL 
15&4N 

3 

4 

:io4 

3bl 

CESIG LOC 

C/07 

~IC• 
C/07 

....... / ...._ 

_/ ........ 

R02 

180& 

OESIG LOC 

SPA~E 

S/f7 

B/Co 

atc5 
........ ..,,.. 

-------
zoo 
852 

DESIG LDC 

a ✓t, 

3/FI 

' / 
..... / 
/ ..... 

I/ ' 

4 

G06 

555~ 

OESIG LDC 

C/GA 

•04 

84& 

DESI G LOC 

B/GI 

B/H7 

8/Fo 

8/f' 

--- ---............. 

Z02 

852 

OESIG LDC 

a/C, 
8/0' 

" ./ 

' / 

I/ 
/ '-

' 
~ 
illlQ ~, 

5 

JOO J02 J04 

180& 84b 1810 

OESI G LOC OESIG LOC DESIG LDC 

4/D4 4/Hl S?Aili: 
S~ARE C/C8 A/H4 B/C7 

A/Fl A/04 Alo~ 
A/C} ~/ll} Mlil 

............ 

----------
__,/ ............. 

--------........ 
------- ------ ........__ 

R07 TOO TOZ 

8}& 8}1, 1aos 

DESI G LDC OESIG LOC OESIG LDC 

:JE& SPQRE A/84 

C/G5 8/H&. S/fa 
A/AO A/BJ a/Ol 
8/07 S/02 B/Cb 
S/E7 a,"02 ........ ----8/1:& 8/0} ............. 

104 207 

1810 9100* 

aESIG LDC DESIG LOC OESIG LOC 

SPARE B/8l 
8/E4 I"- / 
8/E4 ' / 
S/Bl 

........ - / ' ------'/ "-

££l!f. 
LC2R-1700-05, 
5TH 01/olENSION, lllC 

, 

5 

6 7 

J07 LOO 

}04 1808 

DESIG LOC CES IG LOC OES IG 

A/F2 ~10: 
A/GO A/(,l 

" / A/C4 

" / l/C2 
/ " ............ 

-------I/ " ..,,.. ....... 

T04 T07 

853 9}001f 

CESIG LOC DES I G lOC OES I G 

B/Fl 8/0& 
5P~RE ' / 

' / "- / 

" / 
/ ' / ' I/ ' / " 

OESIG LDC DESIG LOC OESIG 

6 7 

lOC 
OH CP 

CuOE 

ELEM 
LOC IDEHT 

A 
a 
C 

D 
E 

F 

LOC 
OH CP 

CODE 

LOC ~H!!. 
A 

8 
C 

0 
E 

F 

LDC 
CN CP 

CODE 
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ELE.11 
I DEHT 
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C 
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F 

8 9 
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352 
35} 
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1304 
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COMPONENT LI ST 
PART OF CPS 25 

INfEGRAiEO CIRCUIT U "f IJ~CllLllfO~ (P.!11EL) HANUF ac TUR I IIG REFE~E'ICES 

LOC 800 OU!, .J'J1 JL'U J02 JU~ JU8 
0~ CP 

L02 LOS ~o H02 LOC CHtOOijT 110. 

ON er 

I 

i 
l 
i -

COOE 741 • 741' ~,:H, i 9 ;1; iacs ecq• 40!b 1806 1a20 8}1, 1801, COOE CIRCUIT P4C~ CODE ::;-202s-1 ) 
A A ANO ASSEl43LT 01.G ELEM OESIG LOC OESIG LOC DESI G LOC DESI G LOC :lHIG Lile :ESL.1 lOC ~(SJ(, LOC C!S 1G LDC OESIG LCC OESIG LOC OESIG LOC DESIG LOC OESIG LOC OE51G LOC CESI G LOC 

ELE!4 
IOENT OESIG 1.oc liJC:Ni 

A 8/fb 8/67 i,,,.,s j/l} 0/}4 8/U 8/F7 8/fJ ~/f7 8/Fl 8/FJ 4 

B ilt5 j/9} 8/H 8/GJ 5P4RE a1n SP!lRE 3/G2 8/GJ B COHNECTOI! ON FRAME 94981 
"' C !/f C, 5/U B/u4 :s/113 SP4.RE 8/Gl S?<ll!E a/Ill 8/~! C - 0 >If 5 ,,u B.'G4 8/11} 5Plll!E 8/GJ ;~ARE 8/fl 8/GJ D ~ 

SPAaE e/GZ E 
-----,.... 

E 

f SPARE ~/GZ F 

B LOC N04 POO R04 ROI uoc Utll 004 UOb 1<00 woz 1,,()4 ~O& LOC STl-'oOL B 
ON CP OH CP 

CODE TdO& 83& 830 1808 8Sl 858 841, 3SJ 1800 18CG 8b2 862 COOE SEE rs 

ELEM OE31G LOC OESIG LOC DESIG LOC DESI G LOC DESI G LOC DESIG LOC OESIG LOC DESIG LOC DESI G LOC OcSIG LOC JESIG LDC OESIG LOC DESIG LOC CESIG LOC DESIG LOC DESIG LOC EL£14 ,nrnr tM<MT 

A A/GS ... 8/GI ........ A/G& A/l,8 - · 0/IJ,. A/8b· A/FS A/f7 /l./A4 A/BS A/f4 O/G4 A 

- 8 A/GS B/fl 0/D& A/ES A/87 A/C& vrs A/f7 ,11/84 A/04 A/E4 A/E4 8 -
C A/05 8/Hl SPARt. A/fb 4/Ct, A/il4 A/f4 C 

0 A/OS 8/Gl SPJ:RE A/fl, A/Cb 0 

E 8/Gl I E 

F 8/f! F 

C C 
LOC 10n 10 2 104 !O& AAOO AA02 AAU4 AQOI, .uoa LOC 

OH CP ON CP 

COOE 1801, \800 \80& 1800 839° 939• 819' 839• 1312 CODE 

ELE.~ OESIG LOC DESIG LOC DESIG LOC DESIG LDC DESIG LOC DESIG LDC DESI G LOC OESIG LOC DESIG LOC OESIG LOC J,:S1G LOC OESIG LOC DESIG LOt DESIG LOC Ct SIG LDC 
ELE.14 

IOENT DESIG LOC IOWT - ~ 

A A/83 A/C4 A/OJ A/E4 A/IJl A/C2 A/E2 AiF2 A/81 A 
8 A/8} A/CA A/EJ A/Fl, ll./E7 8 
C A/5} A/E} /l./80 C • D A/BS A/EJ a1a2 0 

D E E D 
F - f 

• SINGLE-ELEMENT [C 
u COMPLETE CODES ANO APPROVED EQU I VHENTS .IIRE SHOWN IN °0" SECTION. 

NOTES: 

- 1. Utn.ESS OTHERIIISE SPEC1r;rn: f--1 
CAPACITOR U!PUT /OUTPUT I NfORMATI ON RESISUNCE VALUES IIRE I~ ~>-'IS. 

ill.!i ~ 
K FOR Kl LOH'4S. 
CAPACITAIICE VALUES !?£ lh -.,c,cn, .. os. 

[,1J g·C4 KS-19774 l1, lOOOPF VALUES PRECEOro 9Y r~E >•M&C!l •(?U.15) KS-20!>7& L7,0.020S 

E Cb K5-20b7b 1 3, 1000PF 0~ -("IIIUS) AR;: I~ ICLIS E c, .ca S70CO, 0.0442 

f C9-C11 KS-20b7b lJ ,4b40PF 
2. GRCVND •E ruRN 

~12 S%C,1 -::iw ;::o !,CS: Cll-C15 &OOA } . OESIC~ilTED 3i1TT£1:IY .l~il ::~_•U :,~•• .. :,tt 

IC •S a4· '-RO ic ·S ,> • •I 2 ,Oi 1 l ?J. ;•o - cone TE:;'t TE>" O&E ·:.= ... JE;:i~ l~~'tl :::~ ... -
»u ;i. I -
8Jb 

11 . -
SJQ I 

~ 
3.l!) 

CIRCUIT DESCRIPTION :!51 

F ill.!i ~ 3'd lj I F j.,: 

, 
RI ,R2 KS-20&1b LlA, 1K ! ~:·· 
RJ KS-2081D LIA,4;171< ; 5 Jt ' .. el - -
R4 KS-20&1& LIA,261K :; ·, 
RS KS-lObl& LIA, 140K l!=,~ 

1 -3 .. _ I 

- Rb KS-20blb llA, 7'-'k I -
H7 KS-20&\b L1A,46,4K 1,J").: 

RS KS-20b1b l1A,27.7K 
R9 !lS·20b11, LIA, 184K 

Rlu KS-20&1& llA,6}40 
R11 KS-20&1& LIA, 'i8.3K 

G R12 KS-20&1!> LIA,lc.lK G 
121 R1},Rl4 KS-20810 Lli., lOK 

·• 
R15 KS-tJ490 l1, 1.1 MEG n i 
Rl& ~~=m:t m:,i.iK \ Rl 7 

\ RIB \ KS-20810 L1A, 9420 -~ -
R19 KS-20olb l!A, 6,40 
R20 KS-20810 l\A, 9650 
1121 KS-20810 llA,24.}K 

I PIO CPS 25 I i JSSA Rl2-R24 KS-20blb LIA,45 .JK 

R25 U-201,lb LIA, ;100 "F OSCILLlf(;~ (P~•EL l 
H H Rlb KS-20616 LlA,8060 , 

R27 KS-20616 l1A,2K ~,~s 
• 54 fl~< 

'f!:lvll'.T co11:•CLL<O INlf.R~OGlTOR SfS IE~ 
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Ol 
0 

0 2 3 4 5 6 7 8 9 1,-_...__ __________ ...., ____________ ._ __________ ..._ __________ __...__ __________ ..._ __________ ___. ___________ ..__ __________ ..._ ____________ _, 

COMPOHENT LI ~T 
INfEGRAT(O CIRCUIT JU 

LOC AOl AO} 
OH CP 
CODE 1808 811, 

ELE!4 OESI G LOC OESIG LDC 
!DENT 

A 8/05 B/FS 

8 8/05 8/F5 
C 8/ES 8/05 

0 8/05 8/0S 

E 9/ES 

F 8/ES 

LOC JOI ON C? 

CODE 841, 

ELE/4 DESIG LOC DESIG LOC 
11,SNT 

A B/f8 
B 8/EB 
~ BIES 

0 B/EB 

€ 
F 

lOC 
TOS ON CP TOl 

CODE 1810 857 
ELEM 
IDENT 

DEStG lOC DESIG lOC 

A spaqE A/C2 
a A/Cl, A/C2 
C A/E7 A/C2 

D SPARE A/Cl 
E 

f 

• SIHGLE-ElEIIENT IC 

llOS :.07 COi 

841, ,nz, 180& 

DESIG LOC DES IG LOC DESI G LOC 

2F5 8/Hl bill& 
205 3/:1> 
lGI, 9/1:1, 

2E5 8/CI> 

JOl JOS J07 

1808 81>2 85) 

OESIG LOC DESIG lOC DESIG LOC 

8/85 8/Al 8/Cl 
B/C5 8/Al b/f8 
8/CS 8/HI, 
B/C5 

VOi YOl 

- 1808 t8oa 

OESIG lOC DESIG LDC OESIG LOC 

A/EB A/Cl> 
A/£9 A/CS 
11/(8 A/Cl, 

A/F7 A/CS 
I 

H CCIIPLETE COOES AHO APPRO'JEO EQUIVALENTS ARE SHOWN IN •o• SECTION. 

CAPAC II OR 

!!flli 
Cl·C4 
cs 
Cl>,C7 

illlli'!! 
~ 
RI ,Rl 

0 

~ 
KS-19774,ll, IOOOPF 
&OOA 
(S-19774,LI, IOOOPF 

~ 
KS-20&1&,LI, 100 

2 

PART OF CPS 26 
bUIIO~ CON1?0l ~I() PPl .. l'C", ,or:~~, DECODER CIPCUI rs 

COl .05 (07 EDI EO} 

1'~8 I!.! 1$05 l!CS 1808 

:ES rG LOC :ES, G lOC OESIG LDC OESIG lOC OESIG lOC 

~/CS !1,3 ,;/G4 BIEi, 8/Gb 
11/FS ~/{·5 YH4 8/E!, 8/G& 
i/<S ;tC.« 3/114 ,;/Eb 8/FI, 
,IGS c,/~J ,;/H4 8/fb 8/fl, 

lOI lOl LOS l07 1101 

BJ& 852 1801, 1808 84~ 

DESIG LOC DESIG LOC DESIC. LDC OESIG lOC OESIG LOC 

8/0l b/C4 8/Al SPARE 8/84 
. "Mi1' &/C4 -SFARE 8/alO b/04 

8/04 8/85 8/Cl B/80 
SPARE 8/82 S?llRE SPARE 
SPARE 

8/D1 

YOS V07 IOI lOl 105 

857 857 852 BlO 18oe 

DESIG LDC DESIG LOC DES:G LOC DESIG LOC DESIG LOC 

A/,:4 A/Cl VD7 A/1)0 A/C4 

A/C4 WCI A/08 l/CO A/CS 
A/CS A/Cl A/00 
A/C1 A/Cl ~,cs 

INPUT /OUTPUT INFOR~AT ION 

3 4 

EDS E07 GOI GO} GOS 

8}1, 8}0 81,2 1808 1aua 

OES IG LOC DESIG LOC OESIG LOC DESIG LOC CESIG LOC 

8/Gl 8/Gl 8/EB B/C5 8/tl, 
8/GS 8/FB 8/EB 8/ES 5i'A~E 

S/84 B/£8 8/CS 3✓-5 

8/81 8/85 8/81 
8/8} 

SPARE 

N07 ROI ROl ~OS 

l04 1801, 1808 8ll, 

DESIG lOC OESIG LOC OESIG LOC CESIG LOC DESIG lOC 

B/t.2 8/01 8/BI SP.l.~E 
SPA~E A/F9 9/CO SP;\;![ 

SPARE 8/al S,'ARE 

A/f8 SP~RE SPJRE 
SPARE 

11/88 

107 ZDI ZD7 

1808 85J 1804 

DESIG LOC DESIG lOC OESIG LOC OESIG LOC DESIG lOC 

A/CJ A/f7 l/CO 
A/Cl B/81 SP~R:: 
AICl SPARE 
A/Cl SPARE 

CIRCUIT Oi:SCRl~T'ON 

5 6 

G07 LOC 
OH CP 

;04 CODE 

ELEM 
OESIG LOC tDENT 

8/FZ A 
SP~RE 8 

C 

0 
E 

F 

R07 LOC 
ON CP 

857 CODE 

DESIO LOC ELE!4 1n,.,, 
SPll.qf A 

SPl\.~E a 
Q/88 C 

SPARE D 
E 

f 

lOC 
ON CP 

CODE 

OESIG LDC 
ELEM 
I DE.1T 

A 

8 

C 
D 
E 
E 

IIAHUFACTU~ING REFERENCES 

CATEGORY 

CIKCUI T PACK COOE 
ANO 4SSEM8l Y Dl<G 

~ 
St.E fS 

t"lTES: 

liO. 

ED-2CW,-( 

94981 

I. YNLESS OfHER'-1 SE SPEC If I ED: 
RESISTANCE '11.LUES ARE IN C11.'4S. • 
CAPACIHNCE 'lllUES <ll!E N '41C>QF4~20S. 
'llLt,'£S P~ECEOE, ~T HIE ST'l~()l •l?lUSI C• 
-;w1111S) lilf I~ ,illfS. 

l. -½ r,•oy~Q ~l;.;11. 

l. JoSr,11.i:to olfTE~1 !~O ~•OcHO REflJW tE~M. 
•CR !CS: 

!C •S ~;: :i,:, 
._;c:. p•-u r~-\1. 

Sl& 
J.1b •lll I& 
651 
351 
357 I l 7 
3i>l 

·,JJ 
•;je 
':13 
•3•0 

P/0 CPS 26 ! 

A 

B 

C 

D 

E 

F 

ISSU& .. 
~\lfrON CC~TROL •HD 3A 

,----•-•_1 '._~1_,1_G_r_J_M_~~_r_oE_c_o_oE_H_c_1R_c_u_1 r_s __ -,r- _ _____ _._ __ --I H 
i\TT'S 
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t 

en t 
0 
I 

<D 
0) 
0) 
0 
Q) 
I 

0 
T 
c.. 
N 

~ 

e 

C 

D 

E 

F 

G 

H 

0 
11 

0 

HOO 
noo 

SN/FT REGISTEH 

"' ..... 

lq !:? ::::: °' 
::: ::: !l::tllt~il 
-C -F !(:9l_;:0J 

I) ... ~ ~ ... 

2 

I., ~ ::::: °' 
PtJ2 P02 P02 ff2 
83, a3, aJ, s:1, 
-C -F -£ -D 

... 

2 

3 

f---<TPB 

3 

4 5 

r• 

.. 
,.. 

rn>-

4 5 

6 

~ " ~ 

::r ll~~ ll;~i I 
-8 l\:~\.:B ( 
... "' ... 

7 

" ,.., ' ~ 

P02 POP Tt7i' Tt72 
83' 83, 836 33& 
-II -8 -A -8 

" '9 

2 P3 P2 
NC- ii 

TIJO - II /0 
03 -NC-Cp !13()() 

SHIFT REGISTEK 
NC}_ I< 

03 O;, "1 Oo 

.., ~ ~ 

l~~i II i~ I ~~~ 
\-c/\Q -£ 

... ~ ~ 

8 9 

A 

e 

C 

D 

M/i 

E 

F 

G 

! PART OF CPS 27 lSSUE 

NCIL ~ftl/41$ REGISIERS !. / 
P~1'41HG FORIIAi TR!lNSLS_r_o~----...------ ....... ----1 H 

6 .. 
I 

,\j; .; 
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0 2 
ll 

B 

C 

D 

E 

F 

G 

H 

0 2 

TP/B 

1-106 
1808 
-A 

3 

3 

it .., 

( 

4 5 

PART OF CPS 27 
'f0T£ PRIM/IV'& 1'£t:IST£RS 4. 

P,Jf/#ING R:7RMAT TKANS<.ATOP. 

A~S 

AO Al AZ A3 MAJ .Ar,AT Ae A,£1 £if! 8 e4. 

l!J05 
ATOOZ 
R.O.M 

01 azaJ()4- as o.0708 

SOI 
1'M002 
R.O.H 

OI ~ Q.104 0504 OTO& 

4 5 

6 7 

, 

6 7 

8 9 

A 

B 

C 

D 

E 

F 

G 

I PART OF CPS 27 ! 1...ua 

•OIL ?~1~1'4G PEG! SlE~S & 3A 
r-:....P•:.:.•..;;~1~••.::.G.:.f.::.,0•;.;~;.::.4.:.,r .:.r.:.:•::.:••..i• ..:4~rl.l~"--------r----------t H 

• M'"'i 
,~ f"r;>E 

l'U<O'-Llf CONll'OllEJ l~IER~OG410ij SrSl(.14 
SCh[~ar' C 

an.L TEI.DHON!!: UBORATORll!S 

8 
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COMPONENT LIST 
INTEG~ATEO CIRCUIT U 

ELEM DESIG LOC 
IOEHT 

A SPARE 
a SPARE 
C 8/D5 
0 B/C2 
E SPlRE 

F SPARE 

LDC 
ON CP 

8 

F 

LOC 
ON CP 

CODE 

LOO 

YOO 

1806 
ELEM 
I DENT DES I G LDC 

A A/Bl 

B A/81 
C A/AD 
0 a/B8 

* SI/IGLE-ELEMEHT IC 

DESIG lOC DESIG LOC 

8/E4 

l02 L04 

SH, 1808 

OESIG LOC OESIG LOC 

. . 0/87 

A/B7 A/G5 
A/F5 A/Go 
A/Fb r./Go 

A/fl, 

Y02 I 04 

1808 1808 

OESIG LOC DESIG LDC 

A/CG A/82 
M81 4/B5 
A/88 A/Bl 
Q/CJ SPARE 

OESIG lOC OESIG LOC 

a1cc 

lOb 

ISO& 

OESIG LOC OESIG LOC 

4/Hl 
A/HI 
A/HI 
A/HI 

YOo 

841, 

OESIG LOC DESIG LOC 

A/C5 

lill :o.~PLETE CODES ANO Af-PROVED EQUIVALENTS ARE SHOIIN IN •o• SECTION. 

PART OF CPS 27 

OESI~ LOC cES,G LOC QESIG lOC OES•G lOC OESIG lOC OESIG LOC OESIG lOC OESIG LCC OESIG LOC CESJG LDC OESIG LOC ~~g;T 

o/1'4 •i•S d/02 SPli!E A/bb A/GI SP~HE 8 

,;, 4 ;/F 4 A/FI A/GI SPARE D 

POO ,01 P04 

9)00 • 8)1, 1808 

OESIG LOC OESIG LOC DESIG LDC 

C/81, 
A/G2 

4/F2 A/G2 

A/G2 
4/f l 
4/Fl 

OESIG LOC DESIG LOC 

POb TOO 

'IJOO l 

OESIG LOC CESIG LOt OES I G LDC 

A/07 

A/H2 

A/fl E 

A/Fl f 

T02 

8)1, 

DESIG LOC 

A/87 
A/87 
A/r7 

A/Fl 

A/F7 
A/F7 

T04 

1808 857 

OESIG LOC CESIG lOC OESIG 

A/G7 SPARE 
MG7 SPARE 

A/G7 A/Cl 

A/67 A/CS 

LOC DESI G LDC 

LOC 
ON CP 

CODE 

ll 

a 
C 

0 

LOC 
ON CP 

CODE 

OESIG LOC OESIG LOC OESIG LOC DESIG LDC OESIG LOC OESIG LOC OESIG LDC DESIG 
F.LEM 

LOC IOENT 

A 
8 

0 

F 

~A!IUFACTURING REFEO.ENCES 

CMEGORT 

CIRCUJ T PACK CODE ANO 
ASSE/4bLY ORaWJrJG 

CONNECTOR ON FRo.NE 

~ 
~EE FS 

NOfES: 

NO. 

rn-2Cll7-( ) 

1. UNLESS OT~£Rl.lSE ~PECIFIEO: 
RESISTaNCE ·/:OLUES ARE IN Ot<)<S, 
C4P4CI fl/ICE '/~lU(S ARE IN i<ICROFAROG5. 
1A1.U£S, PREC:OEO 6f iHE ST~~OL •(PLUS) 
OR -('IINUS) lRE IN IOLTS. 

A 

-

8 

C 

"--

D 

CAPAC I TOR INPUT/OUTPUT INfDRMJITION CIRCUIT DESCRll'TJCN 
~ 

fill& 
Cl 

0 

CDOE 

oOOA 

I I 2 1 3 l 

I 

4 I 5 I 6 I 7 

2. ½ C.RG~NO RrTURN. 

}. OESIGN.liE: =.:.nt.~ t .l 1C ~NG:J,j;: i'1U1_;;}1 H.::i" 
rcR u:s; 

IC •S rJ ;:-:J IC •5 ctili .,..,:, 

coot z~.~~. r:.~·". 1=arE iER"". rt-~. 
l )4 3 I 

1G 

91CJ 1. 

! P/0 CPS 27 ! 

E 

F 

G 

-

14,~~ 
•OIL P~l'HIIG ~EGISfoRS & CJ 

____ ...;P;.:•~•.:..·'J:.;>iG::,;....;F:.::C:::".;:.'•>:.:T~l•:;.;•::;ll""~l:;.;l:.:l.:::0::.•-----,,---------...... ----1 H 
,,rns 
~ 1 ,re 

uJ~UAllf t•J'6TROLLED lllilRROGAIOR SISfEM 
SCHE~AI IC 

af:U. ~HONE LASORATORIES 

SO- 96608-0I- J27C 

I 8 I g 
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1 

, 
t .............. ! 

. 
ID 
en 
t1' 
0 
a, 

' ·2 
' c.. 

N 
a, 

0 
31 

I 

C(IMPONENT ll ST 

CONNECTOR ---
0~ CODE 

A --
Jl }1-2}&, AMPHENOL 

ii PCA,IER SUPPLY - lliJ.i ~ 
PSI XS-209&& L2 

8 ~ 
lli!& £QQi 
RI ,R2 XS-20&1& llA, IOX 

-

- HOIES: 

I. UHLESS OTHER\IISE SPECIFIEO: 
RESISTANCE VALUES ARE Ill OHMS. 
VALUES PRECE~~O SY THE SYMBOL • (PLUS) 

OR - (MINUS) ME IN VOLTS. 

C 2. THE TEST POINTS i.HICH APPEAR ON Tl!E FACEPLATE OF 
ARE IOEtHIFIEO IN THE rOLLl)IING TABLE: 

..... 
TEST POIIIT IOEIIT,FICATION 

TP 21 CIRCUIT GROUIID 

- TP 24 •5 VOLTS 

IP 25 •12 VOLTS VIA 10 XILOHMS 

TP 2& -12 VOlTS VIA 10 XILOII•~ 

D 

-

E 

-

F 

-

G . . 

" - \ . 

H 
: 
I 

JI 
; 
-·-· 0 I 1 

I 2 I 3 I 4 I 

CPS28 
POWER $1,/PPLY 

TPZI TP2, T~ rn, 

ii I I I -

57.7~ -48 - +-5 

I PSI +12 

I -IZ 

Gill) 1,38 
+ -5 

COM 

- . -- - - -- .. - -- - -·· 

-- --
THIS CP 

- - . . 

. 

I 

\ 

I 2 I 3 I 4 i I 

5 I 6 I 7 I 8 I 9 

'-'>lUUFnCTUR PIG REFEREIICES 

C~IEGO~Y ,,o 

I 
TP21 TP25 TP26 CIRCUIT P>lCK COOE ANO ED-2028-( ) 
,✓ ,✓ ,,,, A ASSE:lBL Y OR~ll I NG 

R2 RI 
,ox ~,ox 

6-IO 43 ! ~5 
CONIIECTOR OH FRAME 94981 

-
3~ 

+12 

3" -12 
TP2I 

n y 8 
S 4Z.SZ..S~ 

.JI 1c;o A 

f-5 I - --- - --- ---. - ---···•··--..•· - ____ ....... ..,_. 

-~ PROB~1 
Sll-~OL -- -

&·I 0.4} 
•S 

-43 H.74 
PB.ER }4 

SUPPLY •12 C 
- - GRO I • la· }& -12 

-f-5 
S .42 ,52-SS GRO ~ PROBE 

~ -
• 

D 

I NPUI/OUTPIJI u.rc.~,•~T 1011 

--+-

E 

~ 

F 
. - .. :.:=,,· :· . 

· .. ;:-:o ::··:. ·1 - ~>:: • .,•,.::.=·:::; .... _ ..... ,:; ... , 
,,.c,,J .. :,: -.;.1 H1 ·Sl (";G""I" -~ --.:, .:•.i$ -· , : ; J'S 
..:· • ,, • .. f ! 

- •J .: l - :~ i-5 ~.: : ... : .., .,, ..... .:;.., .. 
• ~ _!, ..... • .: :;: : • c_ • ~ 

G 

-
I cPs 2s! 1n , - P(r .• r O SU?Pl1 

H 
• 

Al',S 
~4 TY?: 

r!Al<IJALLY C01:Tn0LLEO INTERROCA!f,R SVSTEM S!:>•96608·01-J28 SCIIEt!AT IC 

SELL Tn.EPHONI! LABORATORIES l&s -~-tMC~.K1"tO 

5 I 6 I 7 I 8 I g 



~ 

1 A 

I ;:; 

~ B 

C 

r D 

E 

F 

G 

ti) 

0 
I 

ta 
(7l 

H ' (1) 
0 
CD 
I 

-g 
I 

! <:.. 
-N I 
-ea 1 
.; • 

I 
,i 

0 2 3 4 ·s 6 7 8 9 
JI 

!;OMPOHEl\'T LI ST CPS29 
i'NII.JF AC TUR ING REFERENCES 

INDICATOR 

.Qfill_ CODE 

051-0512 5082-7>00 rJJMERIC 
HEIILETT PACKARD CO. 

osn 5082-7102 
HEIILITT PACKARD CO. 

~ ,,,. 
~ t'::! ' .., 'It "' ~ .,, 

~ .... (0 ... ~ " ~ ~ "' "' 
.., 

1\1 "' "' "' '<I '-a '<I - - - -

t-.:~ i . ' ~ 
.,; ~ "' 

I) 

" ~ .... ~ , : ~ , ~ .,.,., 
"' '!~ f!6 ,,, R7 1a .., R? KIO ti) HI/ R/2 . · . 

I~ .. ~1 .. . . . 2K ... 
i'K c'K 2K 2K 2K 21< 2K 2K 21< 

,- - I I I I I I I I I I -· ...J ,.I ,J ,J 
.. 1 '°' .., ...J sol .., .. 1 ,oJ .., --1 .. , ... , ... , .., ,.J .. 1 

"' '°' 
• ., "' ., .., .., .J .. 1 .., .., "' VI 

CATEGORY NO. 

CIRWI~ PACK COOE mo ED-2C>29-{ 
ASSEMBLY CRAW I NG 

CONNECTOR ON F'W-E NONE 

A 

.lli.illQ! DSI S'$Z g,;-, os, oss D.S e OS 7 D:S lJ o:s, 0:S/0 OSI/ OS IZ 
OESIG CODE t:¥6/T t)IGIT Ol6/T DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT DIGIT OIGIT 

{l] Rl·R12 KS-20&1&.LlA, 2000 I z. .,j 4 5 6 7 8 9 /0 II IZ 
B 

DPII " 6~ , r; 
&4 -4, 
414 51 

......................... .z~ -~--c:..-= <z_-__ -'-·c..i· '""·~·· i.;.·~--i.;.···c..i·..-1-··-··+-··--.+-··-···+·-"···+-"···+·c..···+· ·.c.··+-----+-++-+-+-+-+--+--+--+--+-+-----'~t--+-+-+-+-"+-"+-+-+-+-+----' 
tAI AS 

!Uta ft'"'11 

TERMHIAL OiAGRAM 
051-0512 

5 6 7 8 

4 2 1 

FUNCTIOO TABLE 

PIN FUNCTION 

1 BIHARY 2 
2 BINARY 4 

' BINARY B 
., OECl:-IAL POINT 
5 LATCH ENABLE 
6 GROUND 
7 +5 VOLTS 
8 B INAF:Y 1 

\ 

0 

KEY 

I 

\ 

~~10-~c-----+-++++-++-+--l---l--------'~l--,f-f-l-+-+-"+-"+-+-------+-+++-+-+--l--+--+-+-------'~f-l-l-+--' 
(18 _:50 481 o-=:S.a:;3 ______________ -+-+----------<-----+-+-+----------+--+---+-+---1--------------
u, _54 

18 3 4-

3& Clo __ ,e,'------------==1 
CZ Z8 3S 

z 
C.3o --~'-------------
C4 .IT 34 

3 "-'o -=.5 ____________ _ 

Cl. /6 3Z 

5 CTo =~? ____________ _ 

CB 31 

' C9o -=
2

~
9-------------'-i 

7 c~ o~~~------------~ z., Cl/ I<>--_3 _____ ~.., 

Z.8 C/Z I -~ 
Cl.3o= -=---------1 
c~ o=u=------~ 
CISCr- - 1--------i 

, 
Z.7 

'" IZ. Cll.o-- .31 ______ -=-i 

Cl7o-- -~-------=i 
C/8 o--1Z=-------=-c.j 

13 

Z4 

14 Cl9o-- _z.; ______ --i 

Z.3 CZo= -Z..3=-------==. 
ZI CZ/o-=Z_4 _____ ~ 

czt 

"~ 
,, 

o!L------'-"➔ 
14 zo 

CZ.40"-.JZ=------­
ctS( o-=a2-"-5--------' 

17 

" 
I 

Z.7 
lf0/111 I 

D.5 13 

::i1 ~1 ~ 
~ow~ o---

2
---------~ -z.z 

/(011113 

~1 co 

I llOWI 4 01-
13

-------------' 
AON/ S 0"-30 ____________ __, 

~ -::: 

"""'' ='--------------.J 
/(OW 10"- -

8
-------------'-----' ' 

N<JM£RIC DISPLAY------------------------------------------------------------" 

' 

ALPHA· N<IMt.RIC 
OISPt.AY 

NOTES. 

1. U~t.ESS OlHE/a.llSC: SPECIFIED. 
RESISTA/IC£ V~WES ARI: IN Ol:15, 111TH K fOR KILOli:~s, 
CAP~C!TAIICE VALUES ARE IN ~ICROFARACS 
VAUJES PiiECEDED av r.:e sv1-120L • (PLusl 
OR - (HIIJ..IS) AO'£ IN ·1□LTS, 

2. 

CPS 29 ISSUE 

C 

D 

E 

F 

G 

_______________ 0_1SP_L,,Tv_c_1R_c_u,_r ___ ~_/_D_/1-i H 
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·-J 
0 

I 
2 3 4 5 6 

JI 

7 8 
• _. ·- g- . .. - ...... 

PART OF CPS 30 
rovo, TON£ 0.SC/1.t.Ar0R C//?CVIT 

t 
-- -

AC fPIS' 

A rPS 
10 6 

A 
NC 

II Z.J 

f .i 
I.Z 24 

+/, TOI C4 

e1 IJ 9A ZI 
4- E-;11 RC 

14 f(](/CH • T0NE Z2 

t 0$CII.I.ATOR 50 
/SA ZS' 

l .J 16 

I B ftJ 
£45" 

/J.,6T ~c 4 
16 20·1 

B 

ii l"77T 
49 17 2f>-2 

l 
11/C 

9 

8 = 

e.i = 

; C C 

I 

#IZ IZ 
0 

R.~ II 
8°"' 

TPttJ yJ .J 4 s 
J 

t.0S 

D 
1820-8 4 • 

TP21 ro7 I.S/7 7 

D 

9-311 

TT80MS 
,,, 

1/16 
0£COl)£R NC 

IC IO 2..J NC = 
A TP6 

2c
11 .Zi! 

E 
l3 

E 
'IC. 

IZ 21 
C 

IJC 
'J 2 

0 
~Ii!. 

89 8 

8 7 
7 rJ'I0 

i II zos 10 '( 
67 6 

F 
1(120-£ 

F 
,I< s6 s 

• NC 
4.s- 4 

l 
•12 

.J 4 .J " 
';. 

C>-4/N I 

j 2J 2 RB= 
8060 

,2 
1"P/ /{Ii! 

G 8 I.J 
z 1'.71( 

,u -a G 

~p 
/,l 

CIU 
+IZ 

~ 
R/3 10 

,.s -= \ 27/ 
G,AIN2 

TP,,. 
I 

J ,, s TPl7 I iHJII 

4 ,,, ~ T T<>',1€' 

H 11 I P/0 CPS 30 I 8ft 
r.SV 

ICUCH IOH( OSCILUTCR CKT 

t5 
179 .A. , H 

9060 ]Ne TPtl ;p,5 

6,.,_,, I l,JfJ 

• c;J i fYt 

I I +1z ".;HU4L.lf UJ•4l,-tJ!.ld) INft°'~C\l,H«.;io( 5,J'.)ft!-1 

J4 J6 
!. .. rtt.Ull IC S0·96608· 0l·J30A 

~sv ~p #/,lf/ ·lei/ -= BEU. Ta..£PHONE LABORATORIES ·--~o~,.,... 6S 
-Cl•n) 

0 2 3 4 5 6 7 8 9 



,i 

f 
A 

;:. 

B 

C 

D 

E 

F 

G 

-.. t 
(/) 
0 
I 

<.O 
al 
al H 
0 
CD 

I 

0 
j"' 
c:.. 
OI 
0 
QJ 

"" 

0 2 
31 -

COMPONENT LIST 
INTEGRATED CIRCUIT U 

LOC 
ON CP 
COOE 

£LEM D£S16 LOC DESIG LOC DESIG LOC DES IG LOC J[~l 5 LCC I DENT 
A 

8 
C 

0 
E 
F 

LDC 
LOS 011 CP 

CODE 1810 

m~. DESIG LOC DESIG LOC OESIG LOC DESIG L.DC ~E'I I G LOC 

A 4'" 
a 4'0' 
C 4/~l 

D 414, 

E SPM!E 
F SP;RE 

LOC ...... 
ON CP T01 T07 

C~OE q4 l q111 f 
ELE/4 OESIG LOC DESIG LOC OESIG LOC OESIG LDC OESIG LOC IDEIH 

A A/b5 4/01 
B 
C 

D 
E 
F 

• SINGLE ELEMENT IC 
U C014PLETE COOES AND APPROVED EQUIVALENTS ARE SHQl,IN IN 'D" SECTION. 

~APJICITORS 

~ 
[JJ C1·Cl 

C4 
C5 
C6 

\ 

.,...t1•1·0 

0 

!:££. 
Jl/10 
A/~& 
A/H5 
A/H5 

£.2.Qi 
1,00A 
KS-l &390,LZ&, 50 
KS-19774 l9, 2.2,X 
KS-20676 •.9, .015, :--._ 

\ 

DIODE 

~ 
CR 1 

2 

3 4 

PART OF CPS 30 

·-
:W.SI ~ LCC i:iESI G LOC 

L07 

104 

DESIG LCC OESIG LOC 

VII> 
4,4, 

UOl 

4011, I 

CESIG LOC OESIG LDC 

~/E4 

~ 
KS-lo'?ao,l2M 

3 

loULI+ lllNt IJSCILL~IOW CIRCUIT 

,__ 
OES,G t..OC CESIG LOC DESIG LOC 

'!01 POl 

741 - 401~) l 

OESIG LOC DESIG LOC OESIG LDC 

4/ljl.. 4'04 

I.Cl 

401 b I 

OE;tG LOC OESIG LOC OESIG LOC 

3/G4 

RESI SIORS 

~ LOC 

.6) b. R3·RS",lll·R9 
R10,R11 
Rl2 

A/( Jl·Hl! 
d/G5 
•IG& 

RH A/G5 

5 6 

DESIG lllC DES!~ t.~C OE.SiG LOC DESIG lOC CESIG LOC 

P07 SO} 

J04 4011, l 

OESIG I LDC DESI G LOC DESIG LOC CESIG LOC CES IG LOC 

4/0] A" 
4/C> 

1,()7 l05 
J04 1820 

OEStG LOC DESIG LOC DESIG LOC OES IG LOC OESI G tCC 

'!Gl 1•PARE 
JI/El ~/10 

l/liZ 

A/Gl 
~/f} 

- - 4/U 

~ 

~~=m:~:m:,&t" 
KS· lO&I!., LI JI, 16. 7K 
KS-20616,L1A, 271 

5 6 

7 

LOC 
0~ CP 

COD£ 

ELEJ4 
DESIG LOC :ornr 

A 
a 
C 

D 
E 

F 

LOC 
0~ CP 

CODE 

DESIG LOC El£14 
1ficuT 

A 
8 
C 

0 
E 

F 

LOC 

8 9 

MANUFJICTUR I NG RffERENCES 

CATEGOR1 

CIRCUIT ,.•r.K CODE llNO 
QSSEM~Lt ORAl41 NG 

cormECTOR ON fRJIME 

tlO. 

Eo-zcno-c 

A 

B 

C 

Z07 ON CP 

DESIG 

SPAilE 

7 

}04 c~ 
LOC 

ELE.'4 
IOENT 

A 

JI/Fl B 

C 
D 
E 
F 

IIOlES: 

I. UIILi. SS OIHER;.I SE ~PEC If I tD: 
~tSIS,lltCE IALUES l~t I~ OHMS, 

~;rig r ;~~~E~~~~~ ~ t~~ ~; .. :~tR~F ~:~~~\ 
OR - po•,us) '-kl HI ,cu s. 

2. -½ GROUNO ijl(~RN. 

L ;::,~l(;?UiC.0 ~lH:.~, Jru ,.,"Ct.mil "!t.f'..,..-iN 
it.~~P•!l.> :~1,1 I•:S. 

IC •5 ;,r GRD !C •ll •ar -12 3~T 
CODE rn11 rc::t_, CC-CC :1:~" iE•14 
}(µ 3 I /~~ 1, I, 

1320 . ' I ~Oib !l 

-!Jll 24 1 l 

f71/o"" CPS 30 

D 

E 
~?Q 
TE:,._. 

7 

F 

G 

ISSUE 

...,:•~G~~0:;,;:1<:....:,;l~::_••~l_;O~~~C.!.I L:.;L:.:•:.:_l;::0~:....:;_C.,:.H:,_ ______ __,,..... _ ____ __,..__ __ .....j H 
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A 

;:; 

8 

~ 
C 

D 

E 
~ 

~ 

F 

G 

H 

0 2 3 4 5 6 7 8 9 ]I ~---..:_ ___ .L_ ___ ,:_ ___ L_ __ _: ___ ___.1. ___ ___:_ ___ J_ _______ L_ ______ ---1.. _______ ...1.- ______ ____. ________ I 

COMPONENT LI ST 

INTEGRATED CIRCUIT U 

L~~ 
IC1 ON CP 

CODE 8j6 

!CZ 10 

857 %01 X 
t;Lt1'1 

DESIG LOC OESIG LOC DESI~ LOC IDENT 
A G5 C6 G4 
B G6 0 
C G4 E4 
D SPARE SPARE 
E SPARE 
F F5 

i. SINGLE ELEMEHT IC 
U CO.~PLHE CODES ONO APPROVED EOUIVALlNIS ARE 

SHOWN IN •o• SECIION. 

CAPACITOR 

~ 
[5) C1-C5 

C6 
C7 
ca 

~ 

OESIC. 

CR1 

RELAY 

OES1G 

K1 

RESISTOR 

OESIG 

R1 ,R2 
R~ 
R4 

TRt-NSFORJ.:ER 

OESIC 

n-n 

l. 

-:-

a 

COOE 

542l,0.1 
600A 
602A 
KS-19774, L1, lOOOPF 

COOE 

459E 

CilOE 

LC2R-1700-05 
5TH OIHENSION INC. 

CODE 

KS-20616, LlA, 20K 
KS-20616,L1A, }.4K 
KS-20016, L1A, 2K 

~ 

2564AR 

~ 

cvrr 1 

cvrr 

CUTli' 

MON 

MONZ 

T" 

SM(JNIT 

LOOPB 

CPS 3/ 
PC /SOl.,1/T/ON CKT 

---- -- --

,., 

,. 
0 

, ... 
0 

/1, 

~ 4/ TJ 
~--~'11\r-.-"--.J I 

,o_ ... ·_'_-.JV,2:"':--'6:..,IIIP,;:._: ___ li• _____________ _ 
IZ 

/3 

ZOK 

kl 

8 C4-

o,------11~--------------------------------------0 10 

. I 

9 cs 
o-----11~---------------------------------------0 II 

o4,:...... ___ ·_' _________ __.~IG2 "~'----,~ Kl 
~ ~ ICZ ._:(..:,0'------1-------101----- fS 

• 8'7-8 85H f •,-, 

ZI 

l. 

SO MS LOOP OE5C(/NCE CKT 

IC.3 

~3 

J-f.K 

a 

& -NC 

+s--~RN\•,----..-------------~s ' 2K 

;5 :. 

~ I ~ 

., ,, 
1..I 

,5 (;,Pt) ----- ------------------- -- -- ______________ __, 

2 3 4 5 6 

C//TTJA 

CI/Tli'IA 

C//TT,4 

CI/TRA 

MO/f'A 

MaN-.U-

l·W:UFACTURll,G REFERENCES 

CATECOm' Nu, 

CIRCUlf PACK CODE mo ED-2CH1-( ) 
ASSEMBLY ORAIIIIIG 

CONNECTOR ON FRA.11£ NONE 

SV11BOL 

SEE FS 

NOTES. 

1. UIILESS OIBE,W~ SPECIFlffl. 
RESIST.:IICi: V~LUC, .;;,£ IN CHIS, li!TH K F,:)R ~!LOH:~ • 
C.\PACIT.'~KE YAL:.,ES >r£ Ill ~lc;cfA.QAOS 
VAUJES of;(,:£~{0 SY ~E 5,"SOL • (PLUS~ OR 
- (:11:,i;S) ,IR( Ill VOLTS. 

l. OESIW~T::~ elTTt><"'f ~:.O ~'lO.,~.O ,ET\J-11 
fE~. F~ tCY.$. 

!C •5 i~T :j;:rJ 
.:oc.: TE"l< . IE~". 

3H> 
5~7 1J 7 

·.-,o, 

A 

B 

C 

D 

E 

F 

G 

3A 
,..... ___ ..:,o-;,:_, .:.1,:50:,:L::,:\,:_Tl;_:c;_:ll_:C:;,:~.;,_T ______ --ir-------_._ __ -1 H 

7 

,,ns 
• ~-t :Yr£ 

'WIJ~LLY c~•llC::01.L[!) HITERRO<',MOR SYSlrn 
SQ<1:;'AT IC 

aEU. TELD>HONE LABORATORIES 
fMC0"""011'4na 6S 

8 

S0-96608·01·J31 

9-
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A 

B 

C 

D 

E 

F 

i Cf) 
0 

G 

ii I 
10 

• a, 
a, 

\ 0 
CD , I 
0 
T 
c:.. 
OI 
N H 

0 
:n 

Cu.~PONENT LIST 
INTEGRATED CIRCUIT 

LO~ 

ON CP 

CODE 

ELEII 
IOENT 

A 
8 

C 
D 

E 
F 

RELAY 

J)7A 

GOO 

857 

HC857P 
MOTOROLA 

DESIG LOC 

C2 
SPARE 

C2 
02 

~.,_.., 

1400 

857 

MC857P 
l!OTOROLA 

OESIG LOC 

jj 

iU 

SP~RE 
9l 

RELAY NOT ADJ~ST~eLE. REPLACE l<l!Ell THERE IS 
MALFUNCT I 01 •• 

CAPAC IPR 

~ 
C1 

~ 

~ 
f21 CR1,CR2 

\ 

0 

~ 
bJOA 

illf 
INJobb 

; 

\ 

z 

2 

3 4 I 
CPS32 

t.OCAL TIP .e KING SWITCHING 

,--------- - --

'6 

Kl 
°"3:;_ _____ 4-'-1~'---+s 

305 

KZ 

QOE{AaltC) 1-"
2'-"'~'-------------<I>--~ 

I 
I/0£(8 tJRp)i.::2=0'-----------'--' 

K7 
n,;:3,_..,.,_ __ ~4~ ~'---+s 

305 

K8 I((, 

1(/0 

.Kl ,. 

I 
I 

2 3 
J<.7 

2 3 

{AoHC)TA ~o I 
(8 ORD) TA >,!2~0~1---'lo~-----......_ ____________________ ~,,i~ T,t 

1<8 

2 3 

(/IORC)~A~...__----~F-=,---, 

~~~~~Z~0~2~~~-------------------------=, 
~3 

2)(3 ~ OR C) TIA : .31,, 

'BOKDlTJA f"2c=0c:::3:..._.,,.K➔J_f-,------~l .... --------------------=::..i \' '/ zK3 

(A OHC) IV/I ;U 

(B OR D)ll/A 

(AOllC)TCMCI 

{BOHD)TCMC.I 

(II Oil C)~CMCI 

(S OllD).fCMCI 

3 

Rt14 

:JZ, 

205 

.!10 

zoa 

KIO ,, 
Z' 3 

Kl/ .. 
2''3 

1(/2 
', 

Z''-' 

K4 
' , 

2"3 l 331 
KS 
' , 

I 2''.3 I ~I 

K~ I 
2' '3 I 29 

_rfi 
--s-

4 5 6 

ro,cr 

7 

HANUFACfURIHG REfER<NCES -
CQ IEGORY tlO. 

CI RCUI I PACK COOE 4110 E0-2CJH-( 
ASSEHBL ~ DRAIH NG 

I CONNECTOR ON FRAME 

SYMBOL 

SHO\IN IN fS 

NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 
CAPACITANCE VALUES ARE IN :-!ICRO,~RAOS 
VALUES PRECEDED 9Y THE SYMBOL ,( PLUS) 
OR -(MINUS) ARE 1N VOLTS. 

2. ½ GROUND REfURN. 

9278 

}. &Arm:~ AND GROUND IF.a!-llNAIING FOR !C'S. 

IC GRD •5 
COOE TERM. IE~M. 

SST 7 1~ 

) 

A 

B 

C 

0 

E 

F 

G 

ICPS 32 I 
,..:l.:.;GC:..;~,:.L ..;l..;1 ?~l_~;,;.l•;;;'IG;_;.;S14..;1..;IC:..;H;;;; »;.;.G~------,.-------'--6_11_--1 ; 

54 ITPE 
li!'~ullll c,;,11,0lL[D I ~IERqQGlTOR SYSTEM 

SCH£'1HIC 
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A 

B 

.I 
i C 

D 

E 

F 

G 

H 

______ o ___ .,..,, ..L. 2 3 

"l..n.fV1.. 
/.?8 KHZ 1-'

1
..::'------------------------------------

l"r-----"'U" __ ...;.1-t'"°---... 

Cp Ba/ 

.-------'
1~'» ~M~NTER 

5P1iz'fu~r~ ~ ~ 
!J 6 

~---J '-----' 

.-;---------, NC .___M_<::" __ ..J 

,? 

Co ca/ 
I BJ!J 

,----~Cp -;-16 COVHTEA' 

,? 

~ 

.5 

6 

'--

NC 

7 

PIO,? 
304'-,I 

-'5':J± IOOMS -....J 
HOLO OFF 

4 5 

PART OF CPS 33 
At/TO-HATIC RESVt.TS oE#EK,'ITa/'7 

11-'8;;..__+--, 

.I1. 

6 

~3 
68/K 

C7 

7 

53 
RESP 

50 ± i?OMS/324) 
ltJO :!" 30M5/5"18} 

/ z 

~8----<V'? 

NC 
80i! 

'----1--------------------'-I -'4<'8-8 

6 

,-------"CS SS--------.. 

C.5 

1 /dOO 
PF 

J'1. 

1J" 

C6 

8 9 

80-3 ,!J # HO 
I >=---=-i /806 -C 01,S✓TAt. 

(),¥£ 
SNOT 

A 

B 

C 

D 

~~~~~~~ J 

II 
(,'Q.?8MSEC) :t. SMS T·"' 

NC 

z 
Cp 

L?a/ 
I da!J Cp 

-:"/6axl#TEH 

!u,~~S.ei.,~ ~.a, 

3 C<:IZ ,---------'--! 8J0-4 

,--------/."--''01-----

,, 

.J 

003 
,',!Jt:16-8 

8 

6 

~~ TP,? NC 
Z.?.?SHZ I 

......,;:,.<.-+--'l.,,..,,_-~1#.-'Q() __ ~_'Z_.....__ 4·,------, !J 

7 Cd3 
IWYE/"0/P,tf 
6EHEIU1'0/'t 

8 
811M«Pv 

..s 
,'(J 

3 

i! --------------< TP6 C6 !J 

Cp 

It;> 
Pao 

8J9 
:"/6' cat:/.NTeH 

s. s ,,~~,;'. 

II 9 6 

.NC. 

,? 

/ 

AO/ 
BSr-8 

'--------------------------------'.!'"::::!J~- __!.0~ 
~S 6NO 

2 

/ 

(i? MSEC):t .SMS 

,'.;1 

I 

cs 8 ru,_ 
/,' 11'8 

/04 ,'06 
-'---,,,?"------r--1. ... 'i?::---------------- --- --

3 4 5 

';,1-(J ,!Jl~K 

-IZ 
TPI 

6 7 

54 
C/t, '7N/d"F .7 >---1-(--..,-X ... z-__.l . ..,r 

a,, 

I PART OF CPS 33 ! 
i!t,TQ).t!f IC ~£SULl5 GE.1o1.., .ll'~~ 

~l~S 
54 1VPE 

E 

F 

G 

UNu,,~u :CN!R0LlE0 l~l(ff~0GGI0~ SIS!(~ 
;C~E/'UIC ----.----1H 

Jl,G SIZE 

6S 

aEll lAaCQAJ'CiltES SD- 96608-01 

8 9 

ISSUE 

7B 
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A 

" i _, 
B 

C 

l 
D 

E 

i 
~ 

•i 
F 

G 

H 

.------o ___ ,..,.L ________________ z ____ __._ ____ 3 ____ ___. _____ 4 ____ __._ _____ s ____ _,_ _____ 6 ____ ...._ ____ 1 ____ ----'-_____ s ____ __._ ____ 9 ____ __, 

CONPCNENT LI ST 

l~IEGR~TED CIRCUIT 

LOC AOO 800 coo 000 
ON CP 

CODE %01 l '1601 I 9!,01 I an , 
ELE/4 

OESIG LDC CESIG LOC OESIG LOC CESI' UlC IDEHT 
A A/Bl 1Va4 iVBb livGl 

8 

I 
li 

C 
0 
E .. 
f 

LDC A02 B02 CO2 002 
ON CP 
COOE ~41, 1808 8l0 ,04 

f~~T OESIG LDC OESIG LOC DESI& LOC OESIG LOC 

A A/DI> IVC7 ,VOS'" --- am· 
8 A/D8 A/C7 II/El 

C A/~S ·"· D A/OS A/F4 
E 
f 

~ SINGU-ELENE~T IC 

·--~ ___ .. ,, ... -
~ ~ 
Cl 60uA, 1Uf 
C2 600A, lUF 
CJ 602A ,40Uf 
(4 602A,40UF 

cs KS-20&7&,Ll, 1000Pf 
Co KS-19774,Ll •• OlUF 
C7 o02A,40Uf 
CB KS-20676,Ll, 19bOPF 

C9 KS-11774,L5,0.1UF 
(10 KS-1'1774.L5,0.1UF 
Cll ~oo~. ,uF 

lli.!.lli!! 
lli!Q. £QQ1 

Rt KS-20blb,L1A, J1 .bk 
R2 KS-20blo,L1A, 12K 
Rl XS-20& 16, LIA, b. 81 K 
R4 KS-20& 16, l1 A. b .8 lK 

R5 KS-2061&,LU, 1K 
RI> KS·,Oblb,LIQ, IK 
R7 KS-20',16,LIA, 1K 
R8 KS•:~bl&,Ll4, !K 

R9 KS-20& lb ,Ll 4, 80. 6K 
.~10 KS·20b1 b, l1 A, 80. oK 
R!I KS-20&1b.L1A, 162K 
RI 2 KS-20&1&,LlA, 162K 

Rll KS·20b1~,1.1A,R1 .bX 
R14 KS-2001 b, L 14, 20K 
Rl 5 KS·20bl&,L1A,20X 
Rib KS-20&16,llA, 10K 

TRANSISTOR 

~ COOE 

{41 Qt·Q~ 51A • • 

\. \ 

PART OF CPS 33 
lUlO)'UIC RfSIJLIS GENERATOR 

£'JO l01 BOl COi 001 EOl 

!l'J • 8>7 8Jq 1 8l9 J BH l 84& 

CES•t lX :E~r, .oc 2'E 51: _Gr O!SICi lOC OESIG lDC OESIC LOC OESIG LOC DESIG LOC OESIG LDC og1G LDC 

il, ~, I A/C8 A/Cl M01 Q/El Q/FS . ,,o, A/f5 
M04 A/ES 

• ,,c 

~c; BOJ COl OOJ 

841, 180& 80l8 i S02AR l 

DESIG LOC DESI~ LOC DES IG LOC DESlG LOC OESIG LOC OESIG LOC l!ESIG LOC OESIG LOC DESIG LOC OESIG LOC 

- A/81 A/82 A/E7 /VF8 
A/0 

A/C9 
/VAi AtCl 

COIIPONUH LI ~ T ( CCN") '. 
SWllC~ (IIOUNT£0 OH FACEPLATE) CIRCUIT CES:R IPT ION 

Sl Sl 5} 54 
DESI G SEND RESULT OAT A LENG Tli RESP JlVOFf 

CODE KS-1%}b,L7 KS·19'i6J,L1 xs-;9!,}b,LS KS-1%lb,L5 

THE AUTO~ATIC RESULTS GENEkATOR (CP3l) IS A TEST C~RO FOR USE 
WITH THE 54 ·TYPE AfMS HANUALL Y CONTROLLED INTERROGATOR (MCl) 
! T IS CONTRJLLEO 8Y FOUR SIHTCHES 011 ITS fACEPLUE WHICH HAVE 
THE FOLLOWl~G FUNCTIONS: 

TERM LOC LOC LOC 

1 A/80 ~n A/87 

2 A/80 Q/f, ,1/87 

\ A/80 4/FZ 
4 
5 

b 
TERHl~Al NUMBERS ARE FOR REFERENCE OtlL1. 

2 3 

LOC 

A/F9 

/VF9 

A/G9 

A/G9 

1. ON/OFF 

2. SEHO RESULT 
l. D4T4 LENGTH (2m,. J19ms. 120:lms) 
4. RESP (518, 52) 

CPJl S114ULQfES TH~ fREUUENCY SHIFT DATA SIGIIAL OF TkE FOR~ 
GUARO-OATA-jlJ•RD [HAT T~E MCI ~ORIIALLT RECEIVES FROM T~E 518 
RESPOIIOU 0~ 52A RESPONOER. THE GUARO PORT I OH OF THE SI GNQL 
CORRESPONDS TO 1200 H, TONE ANO THE DATA PORTION COR~ESPOHDS 
TO 2225 Ht fCNE. fHE TIME T~AT THE DATA PORTION IS PRESENT 15 
PROPORTIOHA. ro THE IIEASUREMEN! VALUE. 

THE L£~GTH Of THE DATA PORTION OF THE FREOUENC'f SHIFT DATA SIGliQl 
MAT SE PREET OH THE FACEPLATE Of CPB TO INDIC4TE THE FOLLO\,IING 
RESUUS: 2 HI Lli SECONDS FOR All UNOERRAIIGE. 1200 HI LLI SECONDS FCR 
4 HOT·EOUIP~EO·TO•MAKE·TEST. AND }19 MILLISECONDS 1.HICH REPSESEHT 
GO dBm LOS'i SELF·CHECK kESULT. A DIGITAL ONE SHOT CIRCUIT ASSURoS 
THE ACCURACI OF THE SELECTED OQTA LEHGTH. 

THE IRAILINJ GUARD PORTIOII Gf THE GUARD-DATE-GUARD SEQUE:iCE ~al 
AcSO aE SEL:CTEO 141TH T~E USE Of IOGGLE SIIITCH (Sl) TO PROVIDE A 
[RAILING GU1RD LENGTH OF 100 MILLISE~ONDS ro Sl,~ULHE A 518 
RESPONDER OR 50 MILLISECONDS OURJ!TION TO SIMULATE 4 TYPE 524 
nESPOIJQER. 

THE CPJl HA< 8E TRIGGERED IN ONE OF THREE llA!S. THE UNIT \,IILL 
OPERATE U?OII RECE1rT OF A :lfGATIVE PULSE FROM THE l'C! ON INPUT 
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