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SPARE UNEQUIPPED 5A7 

SPARE UNEQUIPPED 5113 

5A3 UNEQUIPPED SPARE 

5A3 SH2 KEYED 

5A2 ·5H2 SAB 

5A2 5H2 5A7 

5112 5A7 

UNEQUIPPED UNEQUIPPED 

5A4 5A5 

SAi 5A6 

5A1 

KEYED 
UNEQUIPPED 

UNEQU I P?EO 

2 I 3 I 4 

4 I 5 I 6 I 7 I 8 I 9 

APP FIG. I 
CAPACITOR POWER SUPPLY PANEL ASSEMBLY (CONT) ~ (CONT) ---
DESIG LOC CODE POWER SUPPLY (CONT) DESIG .!:.QE CODE -- - Ks-20977 ,L4, C'I 409 1800PF E/W S29 4D2 GRAYHILL, 41,-101R 

A 
~ 

S30 4C2 Ml CROSWITCH, 13AT403-T2 
DIODE S31 4D3 C&K COMPONENTS, 7101 SYP ZB 

f1lilli LDC CODE 
OESIG LDC f.Q!!1 

. S32 404 C&K COMPONENTS, 71 OlSYPZS 

~ HEWLETT PACKARD, 5082-4882, 
E2 565 CAMBI ON CORP, 160-nso-01-os-oo 

CRl 400 [4] D-Eb 5£3 CAMBI ON CORP. 5'111. 4115 1.8519,ISll-0I-IO S33 4D5 .4Do, 581 "'· ,,._,,,_1200 l 541A E7 5GO CANB I ON CORP, Sfl 4115 I B519, 1511-01-10 40!, OAK, 3~-999-119D SEE NOTE 1 S34 DJ CR2-CR4 4EO I HEijLETT PACKARD, 5082-4882, DJ E8-E10 5G1 CAMS I ON CORP, 5-11 4115 I 851911511-01-10 -541A S35 407 OAK, 399-999-124D 
CR5 4E1 HEl~LETT PACKARD, 5082-4882, [4J E1I-E14 5FJ CAMS I ON CD:lP, !!fl 1115 I 8519, 1511·01·10 SJ/, 4A9,4D8 OAK, '!199-999-1220 

ij) 541A · · · E15 504 CAMBION CORl',11I 1115 I 9il9,1511-0I-IO 
S37 1101 C&K COMPONENTS, 7301 SYPZB CRI, 4E3 ~ HEWLETT PACKARD, 5082-4882, E16 5F5 CAMBI ON CORP,51I 1115 I 0519,1511-01-10 
538 4£4 C &K COMPONENTS , 7101 S YP ZB 54111 £17 5Ell CAMBI ON CORP ,iii 1115 I 9519,1511-0HO 
S'!19 4£} GRIIYHILL, 4b-101R 

CllMBION CORP, 160-2380-01-05-00 C&K COMPONENTS, 7201 SYPZB B @. HEIJLETT PACKAR0,5082-4882, 
£18 5F4 S40 llE5 

CR7 4E2 f1 5F5 CAMBI ON CORP, 1511-01-10 
-[) 541A 5FS CllMB I ON CORP, 511-4115-1-0519 S/.11 1107 OAK, 399-999-1210, SEE NOTE I 

CRS 4E2 I HE\LHT PACKARD,5081,4882, TP2 5D CAMBI ON CORP, 511-4115-1-0519 S42 4D9 C&li COMPONENTS, 7101SYPZ6 [3] CR9-CR11 4FO HEWLETT PAC KARO, 5082-4881, 
C&K COMPONENTS, 7203SYPZB 541A TP3, TP4 561 CAMBI ON CORP, 511-4115-1-0519 S43 463 

[3} CR12-CR14 4F1 HEWLETT PllC KARO, 5082-4882, S44 4GB OAK, 399-999-1230] 
541A SEE NOTE I -

S45 4G9 OAK, 399-999-119D TRANSFORMER 
[3] C!!15-CR1? 4F2 @ HEWLETT PACKARD, 5082-4882, 

~ LOC CODE 
S4b 5B9 C&K COMPONENTS, 7201SYPZB 

[) 541A . S47 5B~ CiRAYHI LL, 5"'115-0H ·24NC 
[3] CR18-CR20 4F3 <I> HEWLETT PACKIIRD,5082-4882, Tl 5Ell SIGNAL TRANSFORMER CO, 7482 S48 589 0/:\K, 399-999-11 70, SEE NOTE 1 

541A 
[3J CR21-CR23 4F4 ~ HEWLETT PACKIIRD,5082-4882, S49 5D7 CUTLER HAl'4f,ER, SF1 SCY 191 C J.,. 5<1111 TR/INS !TOR 

CR24 4F5 ~ HEWLETT PAC KARO, 5082-4882, 
541A DESlli LDC CODE 

CR25 SCI! ~ HEWLETT PACKARD, 5082-4882, Ql 583 MOTOROLA, 2113055 TERM! NAL 
541A ---

~ !:.Q.£ E..Q.QI r-

DISPLAY El 5H6 SHAKEPROOF, 2104-06-00 

DES IG LDC CODE E19 5H6 SHAKEPROOF, 2104-06-00 

DI SPLAY 466 011\LIGHT COPR, 739-0200 

TERHI NAL STRIP 
D JACK 

DESIG LDC CODE £fill .!:Bf CODE 

TS A 4F5, 5F6, CI NCH MFR CORP, 326-20-04-004 BLK 
Jl 408 KS-14523,L? 

~ 5% J2 4D9 KS-14523, L7 
TS 8 4D6,5F6, CI NCH MF.R CORP ,Jlo-20-04-004 BLK J3 4D9 KS-14523,L2 DES I G !:Q£. CODE 

J4 5B9 KS-14523, L2 5Gb 
1----+-Rl 4D9 KS-20289,LbC, 619 

J5 584 KS-14523, L7 (VR2 5D6 KS-20289,LbC,bB. lKfl 
JI, 584 KS-14523, L2 
J7 5L:4 KS-2154b,L1 
JS 5CII KS-2154E,, L 1 i\iill!! 
J9 5B5 KS-2154~, Lt Qflli. !,_Qf. ~ E J10 585 KS-2154&,Ll 

1180 C&K COMPONENTS, 7101 SYPZB Jl 1 5Gb KS-14523, L3 Sl 
S2 480 C&K COMPONENTS, 7l01SYP28 . 

LAMP 53 480 C&K COMPONENTS, 7101 SVPZB 
S4 4B1 C&K COMPONENTS, 7101 SYPZB 

Qilli LOC CODE 

©0s1 
S5 481 C&K COMPONENTS, 7101 SYPZB ,__ 

50b MARCO OAK, 22-35380-bPl 9-211 So 4B l C&K COMPONENTS, 7101 SYPZB 
E/W A 1B NEON LAMP S7 4B2 C&K COMPONENTS, 7101 SYPZB 

S8 482 C&K COMPONENTS, 7101 SYPZB 

S9 483 C&K COMPONENTS, 7101SYPZB NOTES: 
POWER SUPP LY PANEL I\SSEMBL Y S10 483 C&K COMPONENTS, 7101 SYPZB 

1. OAK SWITCHES CODED 399-999-IXXD MAY BE OBTAINED F 
C&K COMPONENTS, 7101SYP28 Pll!.Q LOC £QQg_ S11 4B3 

FROM ORW ELECTRON I CS, FARM I NGO ALE, L, I. , N. Y. 
C&K COMPONENTS, 7101SYPZB 

POWER SUPPLY 5D3 ED-73554 s12 4811 

E/W S13 484 C&K COMPONENTS, 7101SYPZB 

CAP~C I TOR S14 4B4 C&K COMPONENTS, 7101SYPZB 
S15 485 C&K COMPONENTS, 7101 SYPZS ,--.Qflli.. LDC ~ 4il5 C&K COMPONENTS, 7101SYPZB - S1/, 

Cl 5f3 KS-1%58,L28, 800 

C2 5F3 KS-20441:,, L39, 5o00 S17 485 C&K COMPONENTS, 7101 SYPZB 
S18 4B6 C&K COMPONENTS, 7101S YPZB 

C3 50 KS-1%58,L9, 1000 

C4 503 KS-1%58,L9, 1000 S19· 4B6 C&K COMPONENTS, 7101SYPZ8 
S20 481, C&K COMPONENTS, 7101S.YP28 

G cs 5G0 KS-19658,L43, 100 

Cl, 5Ci1 KS-1 %58, L43, 100 S21 467 C&K COMPONENTS, 7101SYPZB 

C7 504 SPRAGUE, 1%P104%S4, .1 S22 4B7 C&K COMPONENTS, 7101 SY PZB 
C&K COMPONENTS, 7101 SYPZB 

cs 5F5 SPRAGUE, 1%P104%S4, .1 523 4B7 
S24 488 C&K COMPONENTS. 7101 SYPZB 

CIRCUIT PACK S25 488 C&K COMPONENTS, 7101 SYPZB -4B8 C&K COMPONENTS, 7101 SYPZB S2!, 
DESIG LOC CODE S27 400 GRAYH I LL, 4!,-1018 

ED-73579 CP4 5D1 S2B 401 OAK, 399-999-1180, SEE NOTE 1 

148 .:,.~ 

.Q.lQQ!_ .. ~·: 
H 

DES IG LOC CODE 

CR2Ei 5E4 MOTOROLA, 1•1DA '152-1 
DATA TEST SET NO. 91 lNA 

FUSE SD-73094-01-CI 
Jfil.!.Q. ..hQf. .£QQI 

BELL TELEPHONE LABORATORIES I ss Fl 5D5 BUSMAN, MDL 1/2 AMP 1'11tff'tlOltlti,,.A. 
INCORpORATEO 

~ I 5 I 6 I 7 I 8 I 9 
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CIRCUIT NOTES: 

101. FUSE DESI G AMP POTENT I AL ONE PER 

Fl 0.5 115V /lC APP FIG. 1 

102 . ..-------------r--P::-:R-:,0-V,-ID_E ___ _, 

103, 

FEATURE OR OPT I ON 

DATA TE.ST SET 
SH NOTE 105 

APP APP OR 
FI G 1-RG QUANT I TY 

1 PER CKT 

RECORD OF APP. FIGURES, WIRING AND APPARATUS CHANGES 

IF JOB THIS USE IN CIRCUIT CHANGED RECORDS OPTION SEE 
ON .I SS 00 NOT \IAS NOTE 

SPEC! FY FURN STD A&M MD 

48 z 'y z y z 
4B X NONE X 
48 el, V w V w 

0 I I 

2 I 3 I 

CIRCUIT NOTES: (CONT) 

104. FOR TESTING ACCESS TO CP1, CP2 8 CP3 WHEN THEY ARE 
REMOVED FROM CHASSIS, TEST CABLE ASSEMBLIES 
lED-73550,GIO) ARE REQUIRED. 

105. 

106. WHEN All EXTERNAL CLOCK SOURCE IS USED ITS 
WAVEFORM MUST BE A SQUARE WAVE. THE AMPLITUDE 
OF THIS WAVEFORM MUST BE +5± 0.5 VOLTS TO GROUND. 
THE DUTY CYCLE OF THE WAVEFORM SHOULD BE 
SYMETRICAL TO 50±10 PERCENT. THE OSCILLATOR 
FREQUENCY MUST BE 100 TIM.ES THE OESIRE.D BAUD 
RATE AND MUST NOT EXCEED 960KHZ. 

107; THE 911P (S0-73112-01) EIA TEST ADAPTER UNIT IS 
AVAILABLE AS AN A ID IN TEST ING DATA SET MODEMS 
ANO ASSOC I ATEO EQU I PMENT I-Ii I CH USE STANDARD 

2 

EIA STANDARD RS-232 TYPE INTERFACES. PIN JACKS ANO S'-,1 ITCP.ES ARE PRll" tncn Tf\ CMAD• c " TC'C"T oroc-nM 

TO USE EITHER A 911 A. oit911NA ~,DAT:t TEsi-'"sET' ro-'v" 
MONITOR, MEASURE OR TO CHECK VARIOUS FUNCTIONS OF 
THE CIRCUITRY, DATA SET AND TERMINAL EQUIPI-ENT. 
THE 911P FITS IN THE COVER OF EITHER 911A OR 911NA 
DATA TEST SET. 

I 3 I 

4 I 5 I 6 I 7 

4 I 5 I 6 T 7 

I 8 I 9 

EQU I PM£NT N01ES: 

201. CONTACTS CLOSE IN DIRECTION OPPOSITE TO LEVER OPERATION-FOR 
SWITCHES S1-S26, S31, S32, S37, S38, S40, S43, S/16, S49. 

202. POLARITY INFORMATION FOR CR1-CR25 ((V ONLY) IS AS FOLLOWS: 

-::[) ... 
• 

203. GROUND AND +5 LEADS <W FRONT PANEL ASSEMBLY SHALL BE 
NO, 20AWG, 

204. UNLESS OTHERWISE SPECIFIED, ALL WIRING ON THE FRONT 
PANEL ASSEMBLY SHALL BE NO. 24 AWG. 

205. UNLESS OTHERWISE SPECIFIED, ALL WIRING ON THE POWER 
SUPPLY PANEL ASSEMBLY I ED· 73554) SHALL BE NO. 18 AWG. 
WIRING TO TEST POINTS@ TP1 THRU@ TP4 SHALL BE 
N0.24 Al,IG OR HEAVIER WIRE. · 

206. THE FOLLOWING TERMINA~S SHALL BE INSULATED TO PREVENT 
POSSIBLE HAZARD FROM 120VAC LI NE VOLTAGE: 

A. TRANSFORMER Tl, TERMINALS 1 &. 2; 
B. FUSE Fl, BOTfl TERMINALS; 
C. CAPACITORS C? & CS; 
D. TERMINAL STRIP TSB, TERMINALS 1 & 2; 
E. SW!TCH S19; 
F. RESISTOR R2, LAMP DSl . 

207. ALL SPARE LEADS ON CONNECTORS J1-J8, AS SHOWN IN APP 
FIG. 1, SHALL BE LEFT AT ORIGINAL LENGTH ANO TAPED 
AND STORED. 

A 

-

B 

C 

D 

__... 

E 

-

F 

G 

___ ... ,, 

148 ~---------------------1----1H 
DATA TEST SET NO. 911 NA 

SD-73094-01-01 

I e I 9 
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INFORMATION NOTES: 

301. UNLESS OTHERWISE SPECIFIED: 
VALUES PRECEDED llY THE SYMBOL + { PLUS) 
OR -(MINUS) ll'RE IN VOL TS. 

302. INTEGRATED CIRCUIT DEVICE Cll!CUIT ELEMENTS: 

(A) QUADRUPLE 2-INPUT GATES, KS-20%8 L1, SN74LOO 
ANO KS-20968 L9, SN74L03, SEE NOTE 1. 

(A)~~(Y) 

(ll) ~ 

~ 

TL l 
I I 

+5 GRO 

C I RCU I T DESC R I PT ION 

THIS DEV I CE CON TAI NS FOUR 2-1 NPUT POSIT IVE NANO 
GATES, EACH PERFORMING THE LOGIC FUNCTION: 

r = iii 

A LOGICIIL O OUTPUT IS OBTAINED ONLY IF INPUTS A 
AND 8 ARE LOG I CAL 1. ALL OTHER INPUT COMBINATIONS 
CAUSE THE OUTPUT ,o BE LOG I CAL 1 • 

(~) HEX INVERTERS, I, PER DEVICE, KS-20968 L2, SN74L04 
AND KS-20%7 L6, SN7405, SEE NOTE 1. 

+5 GRD 

CIRCUIT OESCR I PT I ON 

THIS DEV ICE CONTAINS SIX INVERTERS, EACH 
PERFORMING THE. LOGICAL FUNCTION: 

y ~ ii 

A LOG I CAL O INPUT CAUSES A LOG I CAL 1 OU rPUT AND 
A LOGICAL 1 INPUT CAUSES A LOGICAL O ourPUT. 

0 

2 

2 

INFORMATION NOES ( CONT) 

302; · (CONT) 

3 4 

(C) HEX BUFFER DRIVER, b PER DEVICE, KS-20967 L?, SN7ll07 
AND KS-20967 LB, SN7417, SEE NOTE 1, 

(A) ~ (Y) 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS SIX BUFFER DRIVERS WHICH 
HAVE OPEN COLLECTOR, HIGH VOLT AGE OUTPUTS. EACH 
PERFORM ING THE LOG I CAL FUNCTION : 

y " A 

(LI) TRIPLE 3-INPUT NIUiO GATES, KS-20%8 L3, SN74L10, 
KS-20967,L4, SN7410, AND KS-2D967,L5, SN7412, 
SEE NOTE 1'. 

(B)1 A 12(Y) 
(A)~3 

(C) 2 

~ 
~ 
~ 

GRD 

CIRCUIT DES CR I PT! ON 

THIS DEVICE. CONTAINS THREE. 3-lNPUT POSITIVE NANO 
GATES, EACH PERFORM I NG THE LOG I CAL FUNCTION: 

A LOG I CAL O OUTPUT IS OBTAINED ONLY IF INPUTS 
A AND B AND C ARE LOG I CAL 1 . ALL OTHER I NFUT 
COMBINATIONS CALISE THE OUTPUT TO BE A LO(;ICAL 1. 

3 4 

5 

5 

6 

INFORMATION NOTES (CONT) 

302. _,(CONT) 

( E) g~:\rir?~~T POSIT I VE NANO GATES, SN74H22, 

(A)~l 
(B) 2 . 

(C) 4 A (Y) 

(0) 5 

~ 
~·· 

7 8 9 

NOTES: 

1. PIN NUMBERING, TOP VIEW 

A 

B 

+5 GRD NC 

CIRCUIT DESCRiPTION 

TH IS DEV I CE CON TAI NS TWO 4-1 NPUT POSIT I VE NANO 
GATES, EACH PERFORMING THE LOGICAL FUNCTION: 

y = 00 

A LOGICAL O OUTPUT IS OBTAINED ONLY IF INPUTS A AND 
S JlNO C ANO O ARE LOGICAL 1. ALL OTHER INPUT 
COMB I NJlTI ONS CJJ.USE THE OUTPUT TO BE A LOG I CAL 1 • 

( F) 8-1 NPUT POSIT I VE NJlND GATE, KS-20968 LB, 
SN74UO, SEE NOTE 1. 

(A)....:..1 __ ..., 

(B)-"----< 

(C) -'----i 

( D) 
4 

(E) 

(F) 
+5 11 (G) l,4 l 19' 10' 1, 

(H) 12 

+5 GRD NC 

ClHCUIT DESCRIPTION 

THIS DEVICE CONTAINS ONE 8-INPUT POSITIVE t,tAND GATE, 
PERFORMING THE LOGICAL FUNCTION: 

Y : Al!CDEFGH 

A LOG I CAL Ci OUTPUT 15 OBTA I t,IED □NL Y IF I t-lPUTS A 
AND 8 AND C AND D AND E AND f AND G AND H ARE 
LOG t CAL 1. ALL OTHER INPUT COMBINATIONS CAUSE THE 

OUTPUT TO BE A LOG I CIIL 1 • 

6 7 

(G) QUAD 2-INPUT EXCLUSIVE OR GATES, KS-20968 Lb, 
SN74LBb, 4 PER DEV I CE, SEE NOTE 1. 

(A)~~ 2 JI ( Y) 
( B) 

+5 GRD 

CIRCUIT DESCRIPTION 

TH I S DEV I CE CONTA l NS FOUR 2-1 NPUT EXCLUSIVE - OR 
GATES, EACH PERFORM I NG THE LOii i CAL FUNCTION: 

y = A EB s = AB + AB 

wHEN THE. INPUT STATES ARE COMPL t MENTARY, THE. 
OUTPUT GOES TO A LOG I CAL 1. IF BOTH INPUTS AR£ 
THE SAME, THE OUTPUT GOES TO A LOG I CAL 0. 

ISSUE 

C 

D 

E 

F 

G 

20 .~~-
--------------,r------....1..---1H 

DATA TEST SET NO. 911 NA 
SD-73094-01-02 

8 9 
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INFORMATION NOTE.S: (CONT) 

302. (CONT) 

(H) QUAD 2-INPUT OR GATES, KS-20%7 Lll, SN7432,, 
4 PER DEV I CE, SEE NOTE 1. 

(A)~ 2 A 3 (Y) 
(B) 

l l 
+5 GAO 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS FOUR 2-INPUT OR GATES, EACH 
PERFORM ING THE LOGICAL FUNCTION: 

Y = A+B 
A LOGICAL O OUTPUT IS OBTAINED ONLY IF EITHER OR 
BOTH INPUTS ARE LOGICAL 0. IF BOTH INPUTS ARE 
LOGICAL l, THE OUTPUT GOES TO LOGICAL 1. 

(I) DUAL CLOCKED J-K MASTER SLAVE FLIP-FLOPS, KS-20970 LS, 
SN74L73, 2 PER DEV I CE, SEE NOTE 1. 

0 

12 

13 

+5 

CIRCUIT DESCR IP.Tl ON 

THIS DEVICE CONTAINS TWO CLOCKED J-K MASTER 
SLAVE Fur-FLOPS. EACH OF THE FLIP-FLOPS H/\S 

l 
GRD 

O IRECT CLEAR INPUT WHICH IS INDEPENDENT OF THE 
CLOCK. A LOW .INPUT TO C CLEARS THE 1 OUTPUT TO A 
LOGIC!\L 0. INPUT !NfORMATION !S TRAMSFERREO 
TO THE 1 OUTPUT ON THE NEGATIVE EOGE OF THE 
CL.OCK INPUT T, ACCORDING TO THE TRUTH TABLE. 

tn tn•1 

J K Q 

0 0 Cln 
0 1 0 

1 0 1 

1 I On 

2 

2 

3 4 

INFORMATION NOTES: ( CONT) 

302.. (CONT) 

(J) DUAL, D-TYPE, POSITIVE EDGE TRIGGERED FLIP-FLOPS, KS-20970 L1, 
SN74L74, 2 PER DEV I CE, SEE NOTE l. 

Ll 
+5 GRD 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS TWO, 0-TYPE, POSITIVE EDGE 
TRIGGERED FLIP-FLOPS, EACH WITH DIRECT SET JIND 
CLEAR INPUTS WHICH ARE I NOEPENDENT OF THE CLOCK. 
A LOW INPUT TO S SETS THE 1 OUTPUT TO A LOG I CAL 
1.. A LOW INPUT TO C CLEARS THE 1 OUTPUT TO A 
LOGICAL 0. INPUT INFORMATION ON D IS TRANS­
FERRED TO THE 1 OUTPUT ON THE POSIT! VE EDGE OF 
THE CLOCK INPUT T. 

(K) 4-Bll BISTABLE LATCH, KS-20%9 L23, SN7475, 
1 PER DEVICE, SEE NOTE 2. 

. +5 

I, l, 
•5 GRD 

CIRCUIT DESCR I PT I ON 

5 

14 

13 

THIS DEVICE CONSISTS OF FOUR D-TYPE FLIP-FLOPS. THIS LATCH IS USED AS 
TEMPORARY STORAGE FOR BINARY INFORMATION. INFORMATION PRESHIT AT A 
DATA (D) INPUT IS TRANSFERREOTO THE (Q) OUTPUT WHEN THE CLOCK IS 
HIGH, ANO THE (Q) OUTPUT WILL FOLLOW THE DATA INPUT AS LONG AS THE 
CLOCK REMAINS HIGH. WHEN THE CLOCK GOES LOW, THE INFORMATION (THAT 
WAS PRESENT AT THE DATA INPUT AT THE TI ME THE TRANSIT I ON OCCURRED) 
IS RETAINED AT THE (Q) OUTPUT UNTIL THE CLOCK IS PERMITTED TO GO 
HIGH. 

3 4 5 

6 

11 

6 

7 8 9 

NOTES: 
1. PIN NUMBERING, TOP VI rn. 

2. PIN NUMBERING, TOP VIHJ. 

}. PIN NUMBERING, TOP V,IEW. 

~ 
ch___ffi 

(L) OPT I CIILLY COUPLED ISOLA JOR, TIL l 1l, 1 PER DEV I CE, 
SEE NOTE 3 • 

CIRCUIT DESCRIPTION. 

THIS DEVICE CONTAINS ONE OPTICALLY COUPLED ISOLATOR WHICH 
PROV.IDES AN OPTICIIL COUPLING BETWEEN INPUT ANO OUTPUT WHILE 
MAINTAINING II HIGH DEGREE OF ELECTRICAL ISOLAl!ON. IT HAS APPL I CATIONS FOR USE AS A SOLi D-STJITE RELIIY FOR VOLTAGE 
ISOLATION,11S AN INTERFACE DEVICE BETWEEN SYSTEMS, AS WELL AS 
LINE. DRI VER/RECE.I VER COMIHN'AHONS. 

A 

B 

C 

D 

E 

F 

G 

ISSUE 

20 ti. --------------..--------------1H 
0/ITA TEST SET NO. 911NA 

so-73094-01-03 

BELL TELEPHONE LABORATORIES 
... .... 
6S JNCOJIPORATED 

7 8 9 
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INFORMATION NOTES: (CONT) 

302. (CONT) 

(M) II-BIT BINARY COUNTER, KS-20970 L2, SN74L93, 
1 PER DEV I CE , SEE NOTE 1 • 

113 

0 

TA 

TA 

s 
II-BIT 

BC 

f. j,, 1,.,.,., 
+5 GRD NC 

0 

TB 

C 

0 

TC 

K 

COUNT PULSE. UUlPUl 
TO TA A C 

0 0 0 0 
1 0 0 
0 1 0 
1 1 0 

II 0 0 
5 1 0 
6 0 1 1 

1 1 1 
8 0 0 0 
9 1 0 0 
10 0 1 0 
11 1 1 0 
12 0 0 
1} 1 
111 0 
15 

OUTPUT A CONNECTED TO INPUT TB 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS ONE 4-BIT BINARY COUNTER,· CONSISTING 
OF FOUR MASTER SLAVE FLIP-FLOPS WHICH ARE INTERNALLY 
I NTERCONNECTEO TO PROV I DE A DIV I DE-BY-TWO AND A O IV I DE-
BY-E IGHT COUNTER. WHEN USED AS A II-BIT RIPPLE-THROUGH 
COUNTER, OUTPUT A MUST BE EXTERNALLY CONNECTED TO INf>UT 
TB. I\ GATED DIRECT RESET LINE 1S PROVIDED WHICH INHIBITS 
THE COUNT INPUTS ANO SI MUL TANEOUSl Y RETURNS THE FOUR 
OUTPUTS TO A LOG I CAL O. EITHER OR BOTH RESET INPUTS MUST 
BE AT A LOG I CAL O TO COUNT. THE OUTPUTS PROV I DE A BCD 
REPRESENTATION OF THE INPUT COUNTS. 

2 

D 

0 
0 
0 
0 
0 
0 

3 4 

INFORMATION NOTES: (CONT) 

302. (CONT) 

(N) II-BIT MAGNITUDE COMPARATOR, KS-20970 Lb, SN74L85, 
1 PER DEV f CE, SEE NOTE 2. 

4-BIT 
14 

83 MAGNITUDE 
COMPARATOR 

A2 
n 

82 A> B 

Al 

Bl A< B 
12 

10 AO 
11 

BO A= B 
11 

A> B 

A <B 
b 

+5 
I fa 110 

+5 GRD 
CIRCUIT DESCRIPTION 

THESE 4-BIT MAGNITUDE COMPARATORS COMPARE TWO II-BIT WORDS AND 
DETERMfNE THEIR RELATIVE MAGNITUDE WITH THE RESULT BEING 
INDICATED BY A HIGH-LEVEL VOLTAGE AT THE A>B, A<B. OR ll=B 

5 

OUTPUT. WORDS OF GREATER LENGTH MAY BE COMPARED BY CONNECTING 
cor~PARATORS IN CASCADE. THE A> B' A< B' AND A = B OUTPUTS OF A 
STAGE Hl!.NDLING LESS SIGNIF°(CANT. BITS ARE CONNECTED TO THE 
CORRESPOND I NG A > B, A< B, AND A = B INPUTS OF THE NEXT STAGE 
HANDLING MORE SIGNIFICANT BITS. THE STAGE HANDLING THE LEAST 
SIGNIFICANT BITS MUST HAVE A LOW-LEVEL VOLTAGE APPLIED TO THE 
A>B AND A<B INPUTS AND A HIGH-LEVEL '!OLTi\GE APPLIED TO THE 
A = B INPUT. 

COMPARING CASCADING OUTPUTS 
INPUTS INPUTS 

A3,83 A2,B2 Al ,Bl AO,BO A> 8 A< 8 A =B ll > B A <B 

A3 > B3 X X X X X X 1 0 

A3 < 83 X X X X X X 0 1 

A3 = 83 A2> B2 X X X X X 1 0 

A3 = BJ AZ< B2 X X X X X 0 1 

A3 = B3 A2= B2 Al> B1 X X X X 1 0 

A3 = 83 AZ= 82 Al< Bl X X X X 0 1 

A3 = B3 A2 = 82 Al= B1 .AO> BO X X X 1 0 

A}= B3 A2 = 82 Al= Bl AO <BO X X X 0 1 

A3 = B3 A2= 82 ~.1 = B1 AO= BO 1 0 0 1 0 

A3 = 83 A2 = 82 Al= B1 AO= BO 0 1 0 0 1 

A3 = B3 112= B2 Al= B1 AO =BO 0 0 1 0 0 

X - IRRELEVANT, 1 - HIGH LEVEL, 0 - LO~ LEVEL 

NOTES: 

1. PIN NUMBERING, TOP VIEW. 

□ 8 

2. PIN NUMBER I NG , TOP VIEW. 

6 7 8 9 I •• 

A 

8} 1_4 

B 

A2 2 

C 
B2 

Al ? 

A= B 

0 

0 

0 E 
0 

0 

0 

0 

0 

0 

0 

1 

F 

G 

t-----------A=B 

A=B~
0
;.._--------~-----------------.,...--' ISSUE 

I ---------------.------'---iH 
DATA TEST SH NO. 91 lNA 

SO-73O94-0l~D4 

., A q 



(I) 
0 
I 
..... 
(>I 
0 

"' ..... 
I 

0 

' 0 
(JI 

A 

B 

C 

D 

E 

F 

G 

H 

0 
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(0) DECADE COUNTER, SN7490, 
1 PER DEVICE, SEE NOTE l. 

DECADE 
COUNTER 

BO 

Ro(l) 
Ro(2) 

R9(1) 

R9(2) 

+5 

I, l" 1 •. ,, 
+5 GRD NC 

CIRCUIT DESCRIPTION 

12 

11 

R0(1) 

Ro(2) 

INPUT 
BO 

THIS DEVICE CONTAINS ONE DECADE COUNTER, CONSISTING OF FOUR 
MIISTER SLAVE Fll P-FLOPS WHICH ARE INTERNALLY INTERCONNECTED 
TO PROVIDE A OIVIDE-BY-2 COUNTER ANO A DIVIDE-BY-5 COUNTER. 
GATED DIRECT-RESET LINES ARE PROVIDED TO INHIBIT COUNT INPUTS 
AND RETURN llLL OUTPUTS TO A LOG I CllL O OR TO A BINARY-CODED-
DEC IMAL (BCD) COUNT OF 9. IIS THE OUTPUT FROM FLIP-FLOP A IS 
NOT INTERNALLY CON NEC-TED TO THE SUCCEED I NG STAGES, THE COUNTER 
MllY BE OPERATED IN ANY ONE OF THREE INDEPENDENT COUNT l-100ES: 

I, WHEN .. USED AS A BI NARY-CODED-DEC lt-11\L DECADE COUNTER, THE BO 
INPUT MUST BE EXTERNALLY CONNECTED TO THE QA OUTPUT. THE 
ti INPUT RECEIVES THE INCOMING COUNT, AND A COUNT SEQUENCE 
IS OBTAINED IN ACCORDANCE WI TH THE BCD COUNT SEUUENCE 
TRUTH TABLE SHOWN BELOW. IN .ADD IT I ON TO A CONVENTIONAL 
ZERO RESET, l NPUTS ARE PROV I OED TO RESET A BCD COUNT FOR 
HINE'S cor~PLEMENT DECIMAL APPLICATIONS. 

2. IF A SYMMETRICAL DIVIDE-BY-TEN COUNT IS DESIRED FOR 
FREQUENCY SYNTHESIZERS OR OTHER APPLICATIONS REQUIRING 
DIVISION OF A BINARY COUNT BY A POWER OF TEN, THE Qo OlJiPUT 
MUST BE EXTERNALLY CONNECTED TO THE A INPUT. THE INPUT 
COUNT IS THEN APPLIED AT THE BO INPUT ANO A DIVIDE-BY-TEN 
SQUARE WAVE IS OBTJl I NED II T OUTPUT QA IN ACCOROllNCE w I TH THE 
BI-QUINARY TRUTH TABLE BELOW. 

3. FOR OPERATION AS II DIVIDE-BY-TWO COUNTER ANO A OIVIOE-BY­
F I VE COUNTER, NO EXTERNAL I NT ER CONNECT IONS ARE REQUIRED. 
FLIP-FLOP A IS USED ns A BINARY ELEMEiH FOR THE DIVIDE-BY-
TWO FUNCTION. THE BD INPUT IS USED TO OBTAIN BINARY 
OIVIOE-BY-FIVE OPERIITION AT THE Qs, Qc, AND QD OUTPUTS. rn 
THIS f~ODE, THE TWO COUNTERS OPERATE INDEPENDENTLY; HOWEVER, 
ALL FOUR FLIP-FLOPS ARE RESET SIMULTANEOUSLY. 

OUTPUT 
COUNT Oo Oc Qe QA 

COUNT 
OUTPUT 

On Qo Qc 

0 I_ L L L 0 L L L 
1 L L L H 1 L L L 
2 L L H L 2 L L H 
3 L L H H 3 L L H 
4 L H L L 4 L H L 
5 L H L H 5 H L L 
b L H H L b H L l 
7 L H H H 7 H L H 
8 H L L L 8 H L H 
9 H L L Ii 9 H H L 

2 

Qa 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 

NOTES: A. OUTPUT QA IS CONNECTED TO I tlPUT BD FOR BCD COUNT. 
B. OUTPUT Qo IS CONNECTED TO INPUT A FOR BI-QUINARY COUNT 

C. H=1, L=O, X=IRRELEVANT. 

0 2 

3 

Qc 

RESET /COUH FUNCTION TABLE 

RESET INf'UTS 

Ro(l) Ro( 2) F9( 1) R9( 2) D 

H H L X L 
H H X L L 
X X H H H 
X L X L 
L X L X 
L X X L 
X L L X 

3 

4 

OUTPUT 

C B A 

L L L 
L L L 
L l H 

COUNT 
COUNT 
COUNT 
COUNT 

4 

5 
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(P) 5-BIT SHIFT REGISTER, SN7496, 
1 PER DEV I CE. SEE NOTE 2. 

11, 8 

6 7 

PRESET 
-~ 

PRESET 
B 

OUTPUT 3 
ll 

8 

PRESET 
C 

OUTPUT 4 
8 

PRESET 
0 

OUTPUT I, 
C 

9 

PRESET 
E 

OUTf>UT 7 
D 

OUTPUT 
E 

A 

PRESET _a __________ --l.----1-1:.::5:J.---ll-~~14:..a-_-&-- __ _.:..;:.a,__-1---..:.!..'---i--- 10 

cc Tl PE 
ENl'.IBLE 

15 

B 14 
4 

C 
13 

I, 
11 

7 

9 10 
SEP. 

SERIAL 
INPUT 

IN 

5-B IT SR 

·5 

I 5 1, 
+5 GRD 

CIRCUIT OESCR I PTI ON 

THIS DEVICE CONSISTS OF FIVE R-S MASTER-SLAVE FLIP-FLOPS 
CONNFCTED TO PERFORM PllRALLEL-TO-SER I AL OR SER I AL -TO-
PARALLEL CONVERSION OF BINARY DIHA. SINCE BOTH INPUTS AND 
OUTPUTS TO ALL Fll P-FLOPS ARE ACCESSIBLE, PARALLEL-IN/ 
PARALLEL-OUT OR SERIAL-IN/SERI/\L-OUT OPERATION MAY BE 
PERFORMED. 

ALL FLIP-FLOPS ARE S II-IUL TANEOUSLY SET TO LOG I CAL O STATE 
BY APPLY I NG A LOG I CAL O voLTnGE TO THE CLEAR I Nf'UT. TH IS 
CONDITION MAY BE APPLIED INDEPENDENT OF THE STnTE OF THE 
CLOCK INPUT. 

THE Fll P-FLOPS /!PY BE I NDEPENOENTLY SET TO THE LOG I CAL 1 
STATE BY llPPLY ING A LOGICAL 1 TO BOTH THE PRESET INPUT OF 
THE SPECIFIC FLIP-FLOP lllrn THE COlti10N PRESET INPUT. THE 
PRESET-ENABLE INPUT IS PROVIDED TO ALLOW FLEX I BIL ITV OF 
EITHER SETT I NG EACH FLIP-FLOP I NOEPENDENTL Y OR SETT I NG 
Two OR MORE FLIP-FLOPS SIMULTANEOUSLY. PRESET Is ALSO 
INDEPENDENT Of THE STATE OF THE CLOCK INPUT OR CLEAR ltJPUT. 

TRANSFER Uf INFORr-lATION TO THE OUTPUT PINS OCCURS wHEN THE 
CLOCK INPUT GOES FROM A LOGICAL OTO A LOGICAL I. SINCE 
THE Fll P-FLOPS ARE R-S MASTER-SLAVE CIRCUITS, THE PROPER 
INFORMATION MUST APPE/IR AT THE R-S INPUTS OF EACH FLIP-FLOP 
PR I OR TO THE RISI NG EDGE OF THE CLOCK INPUT VOL TAG£ ~JAVE-
FORM. THE CLEAR INPUT 1-1UST BE AT A LOGICAL 1 AND THE 
PRESET INPUT ;~UST BE AT A LOGICAL O ~JHEN CLOCKING OCCURS. 

5 6 7 

PRESET PRESET B 
0 s 

CLCCK CLOCK CLOCK CLOCK 

~ R R c o R E 
CLEAR CLEAR CLEAR CLEAR 

C 

D 

E 

NOTES: 

1. PIN NUMBER I NG, TOP VIEW. 

□ F 

8 

2. PIN NUMBER ING, TOP VIEW. 

G 

ISSUE 

20~ .--------------....------.....L---4H 
DATA TE.ST SET NO. 911NA 

SD-73094-01-D5 

Ba,L TELEPHONE LABORATORIES °is 
8 9 

I 
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E. 

F 
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(Q} SINGLE SHOT MONOSTABLE MULTIVIBRATOR, KS-20%9 LB, 
SN74l21, 1 PER DEV ICE, SEE NOTE 1. 

+5 

2 

+5 

T 1M I NG ELEMENTS 

114 T, 
+5 GRD 

I2,8,t2,13 

NC 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS 1 SINGLE SHOT MONOSTABLE CIRCUIT. 

ONCE Ft RED, THE OUTPUT-$ ARE H!OE.PENDE~JT OF FURTHER TRANS l T 1 ONS 
ON THE INPUTS AND ARE A FUNCTION ONLY OF THE TIMING ELEMENTS. 
INPUT PULSES MAY BE OF ANY DURATION RELATIVE TO THE OUTPUT 
PULSE. OUTPUT PULSE L£NfiTHS MIW BE VARIED mo~, llO NANOSECONDS 
TO 40 SECONDS BY CHOOSING APPROPRIATE TIMING COMPONENTS. vllTH 
NO EXTERNAL TIMING COMPONENTS ( f .E., PIN (v CONNECTED TO 
PIN @ , PINS @ , €}) OPEN) AN OUTPUT PULSE OF TYPICIILLY 
30 NANOSECONDS IS ACH l El/ED WHICH MAY BE USED AS A DC TR I GGERED 
RESET SIGNAL OUTPUT RISE AND FALL TIMES ARE TTL COMPATIBLE 
AND INDEPENDENT OF PULSE LENGTH. 

Al AND A2 ARE NEGATIVE-EDGE-TRIGGERED LOGIC INPUTS, AND WILL 
TR I GGER ONE SHOT WHEN EITHER OR BOTH GO TO LOG I CAL O WI TH B 
AT LOGICAL 1. 

B !SA POSITIVE INPUT FOR SLOW EDGES OR LOW LEVEL DETECTION, 
AND w I LL TRIGGER THE ONE SHOT t~HEN B GOES TO LOG! CAL 1 WITH 
EITHER Al OR ll2 AT LOGICAL 0. 

EXTERNAL TIM I NG CAPAC I TOR ( C) MAY BE CONNECTED BETWEEN PIN 10 
(POSlTIVE) AND PIN 11. WITH NO EXTERNAL CAPACITANCE, AN 
OUTPUT PULSE WIDTH OF TYPICALL'f 30 ns IS OBTAINED. 

TO USE THE INTERNAL TIMING RESISTOR (2K NOMINAL), CONNECT 
PIN 9 TO 14. 

TO OBTAIN VARIABLE PULSE WIDTH CONNECT EXTERNAL VARIABLE 
RESISTANCE (R) BETWEEN PIN 9 ANO 1/l. 

TRUTH TABLE 

tn lt,PUT tn+1 INPUT 

Al A2 B 111 

l l 0 1 
0 X 1 0 
X 0 1 X 
0 X 0 0 
X 0 0 X 
1 1 1 X 
1 1 1 0 
X 0 0 X 
0 X 0 1 
X 0 1 1 
0 X 1 1 
1 1 0 X 
1 1 0 0 

X ·· 0 OR l MAY BE PRE'SENT 

tn - TI ME BEFORE INPUT TRANSIT I ON 

tn+1 - Tlr/E .QFTER INPUT TRANSITION 

0 

A2 

1 
X 
0 
X 
0 
0 

X 
1 
X 
1 
1 
0 
X 

. 1 

OUTPUT 
B 

1 I NH 1B IT 
0 I NH 1B IT 
0 INHIBIT 
1 ONE SHOT 
1 01-iE SHOT 
1 ONE SHOT 
1 ONE SHOT 
0 ll~H 18 IT 
0 INHIBIT 
1 INHIBIT 
l INHIBIT 
0 INHIBIT 
0 INHIBIT 

2 

3 4 

INFORMATION NOTES: (CONT) 
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(R) 8-BIT SHIFT REGISTER, KS-20%9 L25, SN71l1611, 
1 PER DEi/iCE, SEF' NOTE 1. 

8 9 

CLR 

Ai 
QA 

Qs 
Bi 

Qc 

8-BIT 
Qo 

SR QE 

QF 

QG 

QH 

+5 

l J,4 
+5 GRD 

CLEAR 

I, 

10 

11 

12 

13 

s 

CLOCK 

R 

CLEAR 

Q 
'~--~I 

SERIAL INPUTS 

QA 

QA 

OUTPUT 
QA 

CLOCK 

Qa 

ClOCK 

R llB 
CLEAR 

5 

OUTPUT 
Os 

CLEAR 

s Qc 

CLOCK 

tic 

CLEAR 

OUTPUT 
Qc 

s 

CLOCK 

CLEAR 

Qo 

<lo 

6 

OUTPUT 
Qo 

b 

QE 

CLOCK 

Cl£ 
CLE/lR 

OUTPUT 
QE 

10 

CLOCK 

7 

OUTPUT 
Or 

11 

CLOCK 

OUTPUT 
0G 

12 

CLOCK 

R 

CLEAR 

8 

OUTPUT 
Qtt 

13 

9 

A 

B 

C 

D 

SERIAL [ 
L__f7 ________ _:_ ______ _ 

INPUTS 

OUTPUTS 

CLOCK 

QA 

I 
I 
I ---, 

---, 
Qs 

Qc=--.... , _______________ _J 
---, 

Qo_ ,.., ______________________ __, 

---, 
OE--- ----------------------------J 

---7 
Of __ 

---7 
QG __ - .__ _______________________________ _ 

---, 
QH-- - -L-------------------------------------' 

l 

I 
CLEAR 

CIRCUIT DESCRIPTION 

TH IS DEV I CE CONSISTS OF EIGHT R-S MASTER-SLAVE FLIP-FLOPS 
CONNECTED TO PERFORM SER I AL-TO-PARALLEL CONVER$ ION OF BI NARY 
OAT/\. 

THESE 8-B IT SH I FT REGISTERS FEATURE GATED SER I AL ! NPUTS AND 
AN ASYNCHRONOUS CLEAR. THE GATED SERIAL INPUTS (A ANO B) 
PERMIT COMPLETE CONTROL OVER INCOMING DATA AS A LOW AT EITHER 
(OR BOTH) INPUT{S) INHIBITS ENTRY OF THE NEW OATA ANO RESETS 
THE Fi RST FL I P-FLOf' TU THE LOW LEVEL AT THE NEXT CLUCK f'ULSE. 

' A HIGH-LEVEL INPUT ENA!lLES THE OTH£R INPUT WHICH WI LL THEN 
D£TERt1 I NE TH[ STI\TE OF THE FIRST Flt P-FLOP. DATA AT SER I Ill 
INPUTS MAY BE CH!lNGED WHILE THE CLOCK IS HIGH, BUT ONLY 
INFORMATION MEET I NG THE SETUP REQUIREMENTS ~I I LL BE ENTERED. 
CLOCKING OCCURS ON THE LOW-TO-HIGH-LEVEL TRANSITION OF THE 
CLOCK INPUT. 

3 4 5 

TRUTH TABLE 
SER I AL INPUTS A AND B 

INPUTS OUTPUT 
AT t 0 AT tn+l 

A 8 QA 

H H H 

l H L 

H l L 

L L L 

6 

E 

NO:ES: 

1. P IN NUMB ER I NG , TOP V I EW. 

F 

CLEAR 

G 

ISSUE 

20 -------------------------1 H 

DATA TEST SET NO. 911NA 

S0-73094-01-06 

BEU. TELEP.HONE LABORATORIES 
INCORPORATED 

,_a,. 
6S 

7 8 9 
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0 
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A 
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C 

D 

E 

F 

G 
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(S) 4-B IT SYNCHRONOUS, REVERSIBLE UP/DOWN BI NARY COUNTER, 

15 

10 

11 

KS-20%9 L9, SN74191. 1 PER DEVICE, SEE NOTE 1. 

T 

ON/UP RT 

MAX/Ml N 
12 

QA 
4-BIT 

BC Qa 

Qc i, 

LOAD Qo 

+5 

'" r. +5 GRD 

0 

~ "-----CLOCK /~-

D0!•1N/UP 
5 -_v,_ 

~-v- -~ -
I 

-·D·-• _.12._ RIPPLE 
CLOCK 

12 MAX/11\IN \-----4--+--4-------- OUTPUT 

I 

DATA 15 

INPUT A 

~ ~ -ENABLE 4 

G Ur _._ 

PRESET 3 
.__ - J QA --< - OUTPUT QA 

.. 4-,1~---+-+---t-+-+-+----+-+--U~ ~:::.--+-------. - -v ,-C CLOCK 

--K liA 
CLEP.R 

y 

DAT/\ 1 
INPUT B 

PRESET 2 
~- - .......... ___ -- J Qs -- OUTPUT Os 

• \.. ~ CLOCK 

--------~ --K ¾ ~~l--+-1----1--+-+--+--t CLEAR 
C> 

DATA __:_:10:..__ _______ 1-'-'---1-l~--+-+-+-I--~----...._ 
INPUT C 

OAT~ _9 ________ -J.-++-+-4-4-1-Hl-l,-f---f 
INPUT D I 

---l 
I 

7 
I 

-7 
I 
I 

11,..~ LOAD -... '/~ __ ___..__--11--1-------------------i 

2 3 4 

PRESET b - - J Oc __._ OUTPUT Qc 

K CLOCK 

........ - KCLEAR 
Qc 

y 
I 

PRESET 7 
- - J Qo ___..,___;,_ OUTPUT Go 

L-( CLOCK 

- K cio 
CLEAR 

y 

5 

6 7 
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CIRCUIT DESCRIPTION 
TH IS DEV I CE CONSISTS OF FOUR J-K MASTER-SLAVE FLIP-FLOPS AND 
ASSOC.I ATED GATES INTERNALLY CONNECTED TO PROV I DE 4-B IT 
S YNCHllONOUS, REVERSIBLE UP/DOWN BI NARY COUNTER. SYNCHRONOUS 
OPERATION IS PROV I OED BY HAVING ALL Flf P-FLOPS CLOCKED 
SIMULTANEOUSLY SO THAT THE OUTPUTS CHANGE COINCIDENT WITH EACH 
OTHER WHEN SO I.NSTRUCTED BY THE STEERING LOGIC. THIS MODE OF 
OPERATION WILL ELIMINATE THE OUTPUT .COUNTING SPIKES WHICH ARE 
NORMALLY ASSOCIATED WI TH ASYNCHRONOUS (RIPPLE CLOCK) COUNTERS. 
THE OUTPUTS OF THE FOUR MASTER-SLAVE fLI P-FLOPS ARE TR I GGERED 
ON A LOW-TO-HIGH-LEVEL TRANSITION OF THE CLOCK INPUT IF THE 
ENABLE INPUT IS LOW. A HIGH AT THE ENABLE INPUT INHIBITS 
COUNT I NG. LEVEL CHANGES AT THE ENABLE I Nf lJT SHOULD BE MADE 
ONLY WHEN THE CLOCK INPUl IS HIGH. THE DIRECTION OF THE COUNT 
IS DETERMINED BY THE STATE OF THE DOWN/UP INPUT. WHEN LOW, 
T_HE COUNTER COUNTS UP AND WHEN H fGH, IT COUNTS DOWN. 
THESE COUNTERS ARE FULLY PROGRAMMABLE; THAT iS, THE OUTPUTS 
MAY BE PRESET TO ANY STATE BY PLACING A LO~l ON THE LO/lD INPUT 
AND ENTERING THE DESIRED DATA AT THE DATA INPUTS. THE OUTPUT 
will CHANGE TO AGREE wlTH THE DATIi INPUTS INDEPENDENTLY OF 
THE STATE OF THE CLOCK INPUT. THIS FEATURE ALLOWS THE 
COUNTERS TO BE USED AS MODULO-N DIVIDERS BY SIMPLY MODIFYING 
THE COUNT LENGTH I-IITH THE PRESET INPUTS. 
TWO OUTPUTS HAVE BEEN MADE AVAILABLE TO PERFORM THE CASCADING 
FUNCTION: RIPPLE CLOCK AND MAXIMUM/MINIMUM COUNT. THE LATTER 
OUTPUT PRODUCES A HIGH-LEVEL OUTPUT PULSE W 1TH ll DUR AT I ON 
APPROXIMATELY EQUAL TO ONE COMPLETE CYCLE OF THE CLOCK WHEN 
THE COUNTER OVERFLOWS OR UNDERFLOWS. THE RIPPLE CLOCK OUTPUT 
PRODUCES A LOW-LEVEL OUTPUT PULSE EQUAL IN WIDTH TO THE LOW­
LEVEL PORT I ON OF THE CLOCK INPUT WHEN AN OVERFLOW OR UNOERFLOw 
CGHOtTtON EXlST!i. THE COUNTGlS CAN DC CA$1LY CASCADED 8Y 
FEED ING THE RIPPLE CLOCK OUTPUT TO THE ENABLE INPUT OF THE 
SUCCEED I NG COUNTER IF PARALLEL CLOCK I NG IS USED, OR TO THE 
CLOCK INPUT IF PARALLEL ENABLING IS USED. THE MAXIMUM/MINIMUM 
COUNT OUTPUT CAtl BE USED TO AC COMP LI SH LOOK-AHEAD FOR HIGH­
SPEED OPERATION. 

TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCES 
ILLUSTRATED BELOW IS. THE FOLLOwlNG SEQUENCE: 
1 . LOAD ( PRESET) TO BI NARY TH I RTE EN. 

8 

2. COUNT UP TO FOURTEEN, FIFTEEN (MAXIMUM), ZERO, ONE, AND TWO. 
3. INHIBIT. 
4. COUNT DOwN TO ONE, ZERO (MINIMUM), FIFTEEN, FOURTEEN, AND 

THIRTEEN. 

LOAD 

DATA 
INPUTS 

I I I I __ _ 

_J:77 A • I IL_ __ 

I I I,--
1 I 

I I 

r+-+,-­
c _j: :L--

1 I 

D-JT:t== 
I 

CLOCK 

DUhN/UP 

--7 
llB __ .l__lJ 

I I 
I I 

Qc - - _J 

OD __ _1 

.._ ___ _.!: 

9 

NOTES: 

1. PIN NUll,BERING, TOP VIEh. 

--, 17 r7 
MAX/MIN - - - ,._l --

1 
.,c,... __ _. L-------''-------'---

1
--,......----" '---------

A 

B 

C 

D 

E 

F 

G 

1 I 

RIPPLE CLOCK-- -{ ! LJ : : 1 1 O LJ 15 l'1 D ISSIIE • 
I 13 I 14 15 2 II 2 --1' I-- 21 r, ~ .. I j 1-t- COUNT UP ---.iai.a-lNHIBIT COUNT DOWN - V 

... ..._ __ __,1 ------------------,,-------J----1 H 
LOAD 

DATA TEST SET NO. 911 NA 

SO-73094-01-07 

BELL TELEPHONE LABORATORIES -6$-
rNcoltPORAno 

6 7 8 9 
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2 

{ T) 4-B IT SYNCHRONOUS, REVERSIBLE UP /DOWN DECADE COUNTER. 
KS-20%9 L10, SN74192, 1 PER DEVICE, SEE NOTE 1. 

1_1 ,. 
L "'-

14 CL 13 
BOR C 

15 
A 

CAR.:'.: 
12 

I 
B GA 3 

10 
4-BIT 2 

DATA ..;.1_5 --------+--+--+-+-¼--1--+-+--f INPUT A l 

3 

I 
I 
I f I 

I 
I 

C BC Qs 

9 D Qc 
f, ~ 

DOWN 4 ~-

4 
ON QD 7 

5 
UP COUNT -v')l.,._0--++ ... [) 

lt 
UP 5 ~-.._,,.-..____L__.1, -1~ COUNT V 

+5 GRD 

4 

,-

;: T 

5 6 7 

13 BORROW 
OUTPUT 

12 CARRY 
OUTPUT 

PRESET 3 
QA 1---- OUTPUT QA 

1urnnHilllT1nU Ul'\TrC'. (r-n.J.IT\ 
11'1f Vf\l"lH I I V11 11VI t..V • lo_\,Vl11 I 

302. {CONT) 

(T) {CONT} 

CIRCUIT DESCRIPTION 
THIS DEVICE CONSISTS OF FOUR MASTER-SLAVE FLIP-FLOPS AND ASSOCIATED GATES I NT ER NALLY CONNECTED TO PROV !DE 4-B IT SYNCHRuNOUS, REVERS IBLE UP/OOL.N DECADE COUNTER. SYNCHRONOUS OPERATION IS PROVIDED BY HAVING ALL FLIP-FLOPS 
CLOCKED S IMULTANEOUSL f SO THAT OUTPUT CHANGES COINCIDE WITH EACH OTHER WHEN SO INSTRUCTED BY THE STEERING LOGIC. THIS MODE OF OPERATION ELIMINATES 
THE OUTPUT COUNTING SPIKES l~HICH ARE NORMALLY ASSOCIATED WITH ASYNCHRON!'US 
(RIPPLE CLOCK) COUNTERS. 
THE OUTPUTS -OF THE FOUR t!ASTER SLAVE FLIP-FLOPS ARE TR I GGERED BY A LOW-TO-H I GH-LEVEL TRANSITION OF EITHER COUNT (CLOCK) INPUT. THE DIRECTION OF 
COUNTING IS DETERMINED BY WHICH COUNT INPUT IS PULSED WHILE THE OTHER 
CCUNT INPUT IS HIGH. 

ALL FOUR COUNTERS IIRE FULLY PROGRAl-',MABLE; THAT IS, THE OUTPUTS MAY BE PRESET TO ANY STATE BY ENTERING THE DESIRED DATA AT THE DATA INPUTS WHILE 
THE LOAD INPUT IS LOW. THE OUTPUT WILL CHANGE TO AGREE WITH THE DATA IKPUTS INDEPENDENTLY OF THE COUNT PULSES. TH IS FEATURE ALLOWS THE COUNTERS TO BE 
USED AS MODULO-N DIV I OERS BY S IMPLY MOD IF Y l NG THE COUNT LEHGTH WI TH THE 
PRESET INPUTS. 

A CLEAR INPUT HAS BEEN PROVIDED WHICH FORCES ALL OUTPUTS TO THE LOW LEVEL 
WHEN A HIGH LEVEL IS APPLIED. THE CLEAR FUNCTION IS I NOE PENDENT OF THE 
COUNT AND LOllD INPUTS. 

THESE. COUNTERS WERE DES I GNED TO BE CASCADED WITHOUT THE NEED FOR EXTERNAL CIRCUITRY. BOTH BORROW ANO CARRY OUTPUTS ARE AVI\ I LAB LE TO CASCADE BOTH THE UP-1\ND DOwN-COUNT I NG FUNCTIONS. THE BORROW OUTPUT PRODUCES A PULSE EQUAL 
IN WIDTH TO THE COUNT-DO\,lN INPUT WHEN THE COUNTER UNDERFLm.S. SIMILARLY, 
THE C/lRRY OUTPUT PRODUCES A PULSE EOUAL IN WIDTH TO THE COUNT-UP INPUT WHEN AN OVERFLOW CONDIT I ON EXISTS. THE COUNTERS CAN THEN BE EASILY CASCADED BY FEEDING THE BORROW AND CARRY OUTPUTS TO THE COUNT-DOWN ANO COUNT-UP INPUTS 
RESPECTIVELY OF THE SUCCEED ING COUNTER. 

TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 

8 9 

1. PIN NUMBERING, TOP VIEW. 

A 

B 

C 
DATA 1 D i NPUT B -------+-1--11--11--4--+--+---il--ll---fl 

)---~~---+---, 
I LLUSTRATEO BELOW IS THE FOLLOW l'N6 SEQUENCE: 

~7411(1941} 

0 

'----------+------.. ~·~Bn ... 
~---1--i[)-

PRESETQB 1--...,__2_ OUTPUT QB 

Qe -
CLEAR 

DATA 10 
INPUT C -------4---l----l----l--+-~----1--1-l--l----fl 

OQTA 9 
INPUT D 

CLEAR ~ ~-v~-
'J 

LOAD ~~ 
/ 

2 

~L/ 

---H 
I 

I 

3 

PRESE\c 1--...,__b_ OUTPUT Qc 

Qc ..... 
CLEAR 

,LJ 

~ T 

4 

() 

PRESETQo------7- OUTPUT Qo 

Qo -
CLEAR 

5 

1 . CLEAR OUTPUTS TO ZERO. 
2. LOAD ( PRESET) TO BCD SEVEN. 
3. COUNT UP TO EIGHT, NINE, CARRf, ZERO, ONE, AND TWO~ 
4. COUNT DOWN TO ONE, ZERO, BORROW, NINE, EIGHT, llND SEVEN. 

D 

E 

DATA 

COUNT----------. 
UP 

F COUNT __ __;__..:__ ____________ ....,.... ____ __, 
DOfaN 

QA - _.__ __ _, 

I 

OUTPUTS Oa= 7..._ _ _, 
I 

Qc = 7._ _ ____. G 
I 

OD=I,_.;_._---'-----' 
I 

CARRY ---
1
---,--------,u 

BORROI, __ _.:._: __:l _ ___..:.:_l _ ___..:. __________ -:--I--:------, 

101 171 I a ,, o 2 1 ~ 1 o LJ,, a 
I 

~ 
ISSUE 1 11 

SEQUENCE 
ILLUSTR/\fED 

~/ PRESET' 

r- COUNT ur ---, r-- COUNT DOWN 2D ~ --------------,~------'------tH 
DATA TEST SET NO. 911 NA 

S0-73094-01-D8 

6 7 8 9 

(' 



en 
CJ 
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I 
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CJ 
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302. (CONT) 

(U) DUAL ETA DRIVERS, ll1M, 2 PER DEVICE, SEE NOTE 1. 

DTL 
IN 

[ 

1 

(1) 2 
OUT(1) 

...._ __ .....1.:a_ }PT'°' 

+12 +5 GRD -12 

+S 

DTL ( 
IN 

2 3 4 

OPTION 1 
(ONLY ON DEVICE A) 

15 14 13 1& 
+12 

10KO 

OUT 

-12 
'--- I i'JPUT __,, '- INVERTER--''- LEV CL SH I fT & OUTPUT--" 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS TWO EIA DRIVER CIRCUITS WHICH 
CONVERT DATA SET LOGIC LEVELS TO PRESCRIBED EIA SIGNAL 
LEVELS. DEV I CE A ALLOWS INVERSION OR NON-INVERSION OF 
SIGNALS BY APPROPRIATELY STR/IPP I NG THE OPTION 1 PI NS 
(SEE TABLE). DEVICE B DOES NOT HAVE THE OPTION PRO­
VISION; NON-INVERSION OF INPUT-OUTPUT SIGNALS IS 
PROV I OED. INPUT-OUTPUT SIGN/IL RELATIONS ARE GI VEN BY 
THE NON-INVERT ING OPT I ON OF THE TABLE. INSTEAD OF 
USING LOGIC SIGNALS, DEVICE B PROVIDES FOR SIGNAL 
CONTROL BY AN OPERATIONAL AMPLIFIER Vi A THE OP AMP IN 
INPUT (PIN 11). 

(V) OPERATIONAL AMPLIFIER, 741TC, 1 PER DEVICE, 
SEE NOTE 2. 

+12 

NULL 

NON-INVERTER 
INPUT 

OFFSET NULL. ....;..l __ _.., 

LOG IC 
INPUT 

PIN 1 PIN 2 

1 
1 
0 

0 

1 

1 
0 

0 

INVERT I NG 
INPUT 

1 
0 

1 

D 

1 

0 

1 
0 

R2 R4 

OUTPUT OPT! ON 1 
PIN 4 CONNECTIONS 

>+b. 8V PIN 15 TO 
PIN lo 

PIN 14 TO 
<-7. 5V Pl N 12 

(OPTIOMAL) 

<-7. 5V PIN 15 TO 

PIN 14 

)+b. BV PIN 13 TO 
PIN 16 

MOOE 

NON-
1 NVERT I I-JG 

INVERTING 

R9 
25 

.,_ ___ b_ OUTPUT 

R10 
50 

1KO 1Kl1 5KO 
.__ _____ __.......,. ______ ........ .__-41--- ...... --- ...... ---4 v-

CI RCU IT DESCRIPTION 

TH IS DE'! I CE CON TA I NS AN OPERI\T I ONP.L /lMPLI F 1 ER CONSTRUCTED 
ON A SINGLE CH IP. IT IS INTENDED FOR A ~JI OE RANGE OF ANALOG 
APPLICATIONS. HIGH COMMON VOLTAGE RANGE AND ABSENCE OF 
"LATCH-UP" TENDENCIES MAKE THE OPERATIONAL AMPLIFIER I DEAL 
FOR USE AS A VOLTAGE FOLLOWER. THE HIGH GAIN AND WI DE RANGE 
OF OPERA Tl NG VOLTAGES PROV I DE SUPER I OR PERFORr4ANCE IN 
INTEGRATOR, SUMI-II NG AMPLIFIER, AND GENERAL FEEDBACK 
APPLICATIONS. 

OFFSET 
NlJLL 

NOTES: 

1. P I N NUMB ER I NG , TOP V I EW. 

NOTES: (CONT) 

2. PIN NU~1BERING, TOP VIEW . 

0 

5 6 

INFORMATION NOTES: ( CONT) 

102. (CONT) 

(I~) NEGATIVE-POWER-SUPPLY VOLTAGE REGULATOR, MC1463, 
1 PER DEVICE. 

7 8 9 

Slt-lPLIFIED CIRCUIT SCHEMATIC OF VOLTIIGE REGULATOR A 

4 VOLTAGE 8 
REGULATOR 

9 

VIN 4 
START-UP VREf 

AND AND 

BOTTOM 
SHUT DOWN 1REF 

VIEW 
I 
I 
I 
I 

CASE/10 CONTROL BIAS 

GRD 

SHUT -DOWN CONTROL 

CASE/10 2 DC SHI FT SENSE 

GROUND 

21 22 

CIRCUIT DESCRIPTION 

TH IS DEV I CE CONTA lt-lS A VOLT AGE REGULATOR CONSTRUCTED ON A 
SINGLE C~IP. TH[ ~IMPLIFIED CIRCUIT SCHEMATIC SHOWS FOUR 
B/ISIC SECTIONS Of ;nE VOLTnGE REGULATOR: CONTROL, BIAS, DC 
LEVEL SHIFT,AND OUTPUT (UNITY GAIN REGULATOR). EACH SECTION 
IS DETAILED IN THE FOLLOWING PARAGRA?HS. 

~ 
THE CONTROL SECTIDt-1 INVOLVES TWO BASIC FUNCTIONS, START-UP 
I\NO SHUT-DOwN. A START -UP FUN CT I ON IS REQUIRED SINCE THE 
BI AS I NG IS ESSENTIALLY INDEPENDENT OF THE UNREGULATED INPUT 
VOLTAGE. IT MAKES USE OF nm ZENER DIODES HAVING THE SAME 
BREAKDOWN VOLTAGE. A FIRST OR AUX I LI ARY ZENER IS DR I VEN 
DIRECTLY FROM THE INPUT VOLTAGE LI NE THROUGH A RESISTOR 
(60K!l) ANO PERMITS THE REGULATOR TO INITIALLY ACHIEVE THE 
DES 1 RED BI/IS COND ! TI ONS. TH IS ~ERM ITS THE SECOND, OR 
REFERENCE ZENER TO BE OR IVEN FROM A CURRENT SOURCE. WHEN THE 
REFERENCE ZENER ENTERS BREAKDOWN, THE AUXILIARY ZENER IS 
ISOLATED FROM THE REST OF THE REGULI\TOR CIRCUITRY BY A DI ODE 
DISCONNECT TECHNIQUE. TH IS IS NECESSARY TO KEEP THE ADDED 
NOISE AND RIPPLE OF THE AUXILl/lRY ZENER FROM DEGRADING THE 
PERFORMANCE OF THE REGULATOR. 

THE SHUT-DOWN CONTROL, IN EFFECT, CONSISTS OF A PNP 
TRANSISTOR ACROSS THE REFERENCE ZENER DI ODE. WHEN TH IS 
TRANSISTOR IS TURNED "ON", VI A PIN 2, THE REFERENCE 1/0L T/IGE 
IS REDUCED TO ESSENTIALLY ZERO VOL TS AND THE REGULATOR IS 
FORCED TO SHUT -DOWN. DUR I NG SHUT-DOWN THE CURRENT ORA IN OF 
XH~ 

3
S8~1~~~if. IC REGULATOR DROPS TO VI NlbOKO OR 500 uA FOR 

!!.ill 
.'l ZENER DIODE IS THE MA IN REFERENCE ELEMENT ANO FORMS THE 
HEART OF THE BIAS CIRCUITRY. ITS POSITIVE TEMPERATURE 
COEFFICIENT IS BAL/INCED BY THE NEGATIVE TEMPERATURE 
COEFFICIENT OF FORWARD BIASED DI ODES IN A aAT IO DETERM I NEO 
BY THE RESISTORS IN THE DIODE STRING. T-HE RESULT IS A 
REFERENCE VOLTAGE OF /IPPROXIMATELY -3.SV DC WITH A TYPICAL 
TEMPERATURE COEFFICIENT OF O. 002%/"C. IN ADD IT I ON, TH IS 
CIRCUIT ALSO PROV I DES A REFERENCE CURRENT WHICH IS USED TO 
B111S ALL CURRENT SOURCES IN THE REMAINING REGUUHO"R CIRCUITRY. 

1 

9 t> 
Vo 

Co + 

!~ RL 
-L-,r, 

I ,> 
-::~- -:.~- B 

Rs oc LEVEL SHIFT 
UN I TY-GAIN REGULATOR 

-= 

DC SHIFT OUTPUT 

9 

7 

NO I SE F IL TER 

100 

CIRCUIT DESCRIPTION (CONT) 

DC LEVEL SHIFT 

920 

THE REFERENCE VOLTAGE IS USED AS THE INPUT TO A DARLI NGTDN 
DIFFERENT I AL AMPL If I ER. THE GAIN OF TH IS AMPLIFIER IS QUITE 
HIGH AND IT THEREFORE MAY BE CONSIDERED TO FUNCTION AS A 
CONVENTIONAL OPERATIONAL A~IPLIFIER. CONSEQUENTLY, NEGATIVE 
FEEDBACK CAN BE EMPLOYED US I NG TWO EXTERNAL RES I $TORS (RA 
AND Rs) TO SET THE CLOSED-LOOP GAIN AND TO BOOST THE 
REFERENCE VOLTAGE TO.THE DESIRED OUTPUT VOLTAGE. A CAPACITOR, 
CN, IS I NTRODUCEO EXTERNALLY INTO THE LEVEL SH I FT NETwORK 
{ V I A PIN 3) TO STABILIZE THE AMPLIFIER AND TO FILTER THE ZENER 
NOISE. THE REC □lf!ENDED VALUE FOR THIS CAPACITOR IS 0.1 uF /IND 
SHOULD HAVE A VOLTAGE RATING IN EXCESS OF THE DES IRED OUTPUT 
VOLTAGE. SMALLER CAPACITORS (0.001 uF MINIMUM) MAY BE USED 
BUT WI LL CAUSE A SLIGHT INCREASE IN OUTPUT NOi SE. LARGER VALUES 
OF CN WI LL REDUCE THE NO I SE AS WELL AS DELAY THE START-UP OF THE 
REGULATOR. 

OUTPUT REGULATOR 

THE OUTPUT OF THE SHIFT AMPLIFIER IS FED INTERNALLY TO THE NON-
INVERTING INPUT OF THE OUTPUT ERROR AMPLIFIER. THE INVERT ING 
INPUT TO THIS AMPLIFIER .IS THE OUTPUT SENSE CONNECTION (PIN 8) 
OF THE REGULATOR. A DARLINGTON CONNECTED NPN POWER TRANSISTOR 
IS USED TO HANDLE THE LOAD CURRENT. THE SHORT:-C I RCU IT CURRENT 
LIMITING RESISTOR, Rsc, IS CONNECTED IN THE EMITTER OF TJ.JIS 
TRANSISTOR TO SAMPLE THE FULL LOAD CURRENT. TH IS CONNECT I ON 
rNABLES A FOUR-DI ODE STRING TO Ll~IIT THE DR I VE CURRENT TO THE 
POWER TRANS I ST ORS IN A CONVENT! DNAL MANNER. 

I 

le 

D 

E 

F 

G 

ISSUE 

20-·-.; 
---------------..------__,,J"-----1H 

DATA TEST SET NO. 911NA 

SD-73094-01-D9 

8 9 
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302. (CONT) 

(X) POSITIVE-POWER-SUPPLY VOLTAGE REGULATOR, MC14b0, 1 PER DEVICE. 

+VIN ..:3:.----------+--------...---1----...---------1......., 

-9 

VOLTAGE 
REGULATOR 

CASE/10 
GRD 

4 

60Kn 514 

SHUTDOWN -=----11---1ai--,~.--➔ 

CONTROL 

5KO 

CASE/10 _ -4---4~----.__. ____ ---4 ____ ......._ ___________ __.. 

GRD 
CIRCUIT DESCRIPTION 

TH IS DEV I CE CONTAINS A VOLTAGE REGULATOR CONSTRUCTED ON ~-
SINGLE CH IP. FOR DESCRIPTION SEE NOTE 302 (1,J). 

(Yl ROM, KS-21247,L1, 1602, 1 PER DEVICE, 
SEE NOTE 1. 

Ao 
A1 

A2 
A3 
A4 

A5 

A& 
fi.7 

ROM 

0, 
02 
Voo 

12 Vee PROGRAM 13 

.. 5 

VGG _1_b ______ +------+-------------, 
01 ....:....------+--------+---------, --~--l-----. 

I 
I 
I 
I 
I 
I 
I 

X2 

Vee 

I X32 
lb,22,23,24 12, 15 

-9 +5 GRD 

0 2 3 4 

5 6 7 8 9 

I NFORl4ATION NOTES: (CONT) 

302. (CONT) 

(Y) (CONT) 
SIMPLIFIED CIRCUIT SCHEMATIC OF ROM 

---- OUTPUT 

4 

9 

6 

8 

X1 

y 1 

CURRENT LIM IT 

OUTPUT SENSE 

DC SHIFT OUTPUT 

OUTPUT REFERENCE 

NOISE FILTER 

DC SHIFT SENSE 

01 D2 D3 D4 D5 Ob 07 08 

b 8 9 10 11 

OUTPUT BUFFERS 

A7 
I 
I 
t 
I 

Ao 

INPUT 
DRIVERS 

CIRCUIT DESCRIPTION 

THIS DEVICE CONTAINS 1 ROM. 

PROGRA~I 

2048-SIT 
ROM MIITRI X 
256 X 8 

PROGRAM 
DATA 
INPUT 

BUFFERS 

CHIP SELECT 

DATA IN 1 

DATA IN 8 

THIS CELL DESIGN IS ORGANIZED INTO 250 l~ORDS OF 8 BITS IN THE 
2 ,048-B IT ROM. All CIRCUIT BLOtKS ARE COW~ON TO BOTH PROGRA►l 
AND READ MODES, W 1TH THE EXCEPT I ON OF THE PROGRAM DATA INPUT 
BUFFERS, WHICH ARE PIIRT OF THE PROGRAM CIRCUIT ONLY. 

AS THE SIMPLIFIED CIRCUIT SCHEMATIC SHOWS, IN THE PROGRAM MODE, 
THE EIGHT OUTPUT TERMINALS ARE USED AS DATA INPUTS TO DETERMINE 
THE INFORMATION PATTERN IN THE-EIGHT BITS OF EACH WORD; WORD 
ADDRESS SELECT ION 1 S PERFORMED BY THE X ANO Y DECODERS THROUGH 
THE INPUT DRIVERS. INITIALL1 ALL 2,048 BITS ARE IN THE I STATE, 
CORRESPOND.ING TO NORMALLY OFF, OR UNCIIARGED STORAGE ELEMENTS. 
BY CHARGING THE STORAGE ELEMENTS FROM THE PROGRAM TERMINAL, Os 
ARE SELECT IVELl' ENTERED IN THE PROPER BIT LOCATIONS. 

IN THE READ MODE, THE PROGRAM DATA INPUT BUFFERS ARE INSTRUCTED 
BY THE CHIP SELECT SIGNAL TO CUT OFF THE FEEDBACK PATtl FROM THE 
OUTPUT TO THE MEMORY ARRAY ESTABLISHED IN THE PROGRAM MOOE. 

. THE INPUT AND OUTPUT BUFFERS PROV I DE FULL TLL C0"1P II TI BI LI TY , 
ANO ADDRESSING IS ACCOMPLISHED Bl' THE X AND Y DECODERS. A SELECT 
MEMORY CELL WITH CHARGED STORAG.E ELEMENT WILL SHOW UP AS A LOW, 
OR 0, TTL LEVEL AT THE OUTPUT, WHILE A MEMORY BIT NOT CHARGED l-llLL 
RESULT IN A HIGH, OR 1 , TTL LEVEL. 

22 Q2 

OUTPUT 
BUFFERS 

OU! 1 
I 

OUT 8 

B 

C 

E -

D1 ----- Ds 
057 _____ Do4 

5 

25b X 8 BITS 
14EMORY llRRAY 

6 

-7 

I 
~'cc 

_J 

7 

NOTES: 

1. PIN NUMBER I NG, TOP V !EW. F -

G 

ISSUE ~ 

I 
------------......,.----- ....... --; H 

OATI\ TEST SET NO. '11 lNA 
S0-73094-01-DI0 

BELL TELE~~ORATORIES is"" 
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302. (CONT) 

(Z) DIODE MATRICES, 1 PER DEV ICE, SEE NOTE 1. 

CATHODE 
Pl NS 

CATHODE 
PI NS 

5 X 5 MATRICES 
llNOOE PINS 

CIRCUIT DESCRIPTION 

6 X 8 MATRICES 

ANODE Pl NS 

. DIODE MATRICES CONSISTS OF ARRAYS OF PASSIVATED SILICONE 
DIODES, ·FABRICATED .IN .DIELECTRICIILLY ISOLATED MO.ATS. USE OF 
IMPROVED EPITAXIAL TECHNIQUES ALLOW CONSTRtiCHON OF ARRAYS 
USING TH:E EPITAXJ.IIL LAYER AS THE COMMON CIITHODE CONNECTION 
FOR ALL .DIODES IN A ROW. COLUMN CONNECTIONS TO THE ANODE SIDE 
OF THE DIODES llRE MADE TO MnALIZED INTERCONNECT LINES-VlA 
FUSIBLE UNKS. BY SELECTIVELY OPENING FUSES, .DIODES ARE 
EFFECTIVELY REMOVED FROM THE CI RCU tl' TO FORM ANY DES I RED 
MATRIX PATTERN. 

0 2 

3 

3 

Cl:THOOE 
PINS 

CATHODE 
Pl NS 

4 

4 

5 

6 X 6 MATRICES 

ANODE PI NS 

3 X 6 MATRICES 

5 

6 

6 

FUS IBLE 
LINK 

7 

7 

8 9 

A 

e 

C 

D 

E 

F 

G 

ISSUE ;.! 

2D H 

DAHi TEST SET ND. 911NA 

SO-73094-01-D II 

BELL TELEPHONE LABORATORIES 6$ 
INCORPOAATIED 
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3(}2. (CONT) 

CATHODE 
PINS 

CATHODE 
PINS 

CATHODE 
PINS 

0 

IC20,CP1 

6 X 6 
ANODE PINS 

8 

IC1B,CPI 

5 X 5 

ANODE PINS 

IC15, CPI 

6 X 8 
ANODE P,INS 

2 

2 

CATHODE 
PINS 

3 

3 

IC16,CP1 

5 X 5 

ANODE PINS 

IC19, CPI 

5 X 5 
ANODE PINS 

4 

4 

CATHODE 
PINS 

5 

CATHODE 
PINS 

5 

IC17,CPI 

5 X 5 

ANODE PINS 

IC35, 

8 X 6 

CPI 

ANODE PINS 

6 7 

6 7 

CATHODE 
PINS 

CATHODE 
PINS 

8 

IC34, 

IC51, CP1 

6 X B 

ANODE PINS 

CP1 

8 X 6 

ANODE PINS 

9 

A 

B 

C 

D 

E 

F 

G 

ISISU£ "r-
2 D !~ 

----------------------'-----tH 

DIITA TEST SET NO. 91 lNA 
SD- 73094 -01-D12 
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INCORPORATED 

8 9 

-



., 

(/) 

0 
I .... 

(II 

0 co 
~ 
I 

0 • 0 
c;i 

A 

B 

C 

D 

E 

F 

G 

H 

.... ,~(f0-10 

0 
31 

INFORMATION NOTES: (CONT) 

302. (CONT) 

CATHODE 
PINS 

CATHODE 
PINS 

0 

IC5, CP2 

6 X 8 
ANODE PINS 

IC13, CP3 

8 X 6 
ANODE PINS 

2 

2 

3 

rnlHOOE 
PINS 

CATHODE 
PINS 

3 

IC25, CP·2 

8 X 6 

ANODE PINS 

ICl4, CP3 

8 X 6 
ANODE P.INS 

4 

4 

5 

5 

CAiHODE 
PINS 

CATHODE 
Pl NS 

6 

6 

IC40, CP2 

6 X 6 
ANODE PINS 

ICl5, CP3 

8 X 6 
ANODE PINS 

7 

7 

CATHODE 
Pl NS 

CATHODE 
PINS 

8 

IC41, CP.2 

6 X 6 
ANODE PI NS 

IC16, Cl':\ 

8 X 6 
ANODE P,I NS 

9 

A 

B 

C 

D 

E 

F 
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DATA TEST SET NO. 91 INA 
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302. (CONT) 

( 2) ( CONT) 

THE FUSIBLE LINKS LISTED IN THE TABLE HAVE BEEN 
OPENED BV TEXAS INSTRUMENTS CO. TO ACHIEVE THE 
DESIRED MATRICES 

CPS DESIG CODE 
TERMINALS 

HORZ. VERT. 

1 IC15 OMM14 2 1 
11 8 
11 13 
11 12 
4 8 
4 n 
4 12 
6 8 
6 13 
6 12 

ICl6 DMA416 2 1 
2 14 
~ 7 
3 14 
4 1 

4 B 
'? 7 
5 8 
6 1 

6 14 

IC17 DMA417 2 1 
2 14 
3 1 
3 14 

4 1 
4 14 
5 1 
5 14 
6 7 
l, 14 

IC18 DMA418 ~ 7 
i 14 
3 1 
3 8 
4 ;' 

4 8 
5 1 

5 14 
l, 7 
6 14 

IC1? DMM19 2 7 
2 14 
~ 7 
3 14 
4. 7 
4. 14 
5 1 
5 8 
& 1 
6 8 

IC20 DMA403 2 1 
2 14 
2 13 
"S 7 
3 14 
3. 13 

11 1 
11 8 

i 
11 D 
4 7 
4. 8 
4 n 
5 1 
5. 14 
5 9 

0 

2 3 

TERMINALS 
CPS DESI G CODE 

HORZ. VERT. 
CPS DESIG 

T IC51 DMA41~ 2 ~ 2 IC5 
2 12 
3 1 
3 7 
3 14 
3 13 
3 12 

11 1 
11 7 
11 14 
11 8 
11 12 
4 1 
4 14 
4 9 
4 10 
5 14 
5 9 
5 10 
6 14 
!, 9 
6 10 

IC34 DMA407 2 1 
12 1 
12 8 

IC25 
3 1 
3 14 
3 8 

11 7 
11 B 
ii 7 
4 8 
4 13 

10 7 
10 14 
10 8 
10 13 
5 1 
5 7 
5 14 
5 8 
5 13 IC40 
5 9 

IC35 DMM06 2 7 
2 14 
2 8 
12 1 
12 13 
12 9 
3 1 
3 7 
3 8 
3 9 
11 7 
11 13 IC41 
11 9 
4 1 
4 14 
4 8 

10 1 
10 7 
10 14 
10 13 
5 1 
5 7 
5 14 
5 8 
5 13 
5 9 

2 3 

4 5 

CODE 
TERMINALS 

CPS DESI& CODE 
HORZ. VERT. 

DMA415 2 1 3 IC13 DMA409 
2 8 
2 n 
2 12 
2 10 
J 7 
3 8 
J 13 
3 12 

1l 1 
11 8 
11 9 

11 12 
4 ? 
4 8 
4 9 
4 12 
5 1 
5 9 
5 10 ICl4 DMA410 
6 1 
6 14 
6 13 
6 10 

DMA408 2 1 
2 14 
12 B 
3 , 
3 14 
3 8 
11 13 
4 1 
4 14 
4 13 
10 8 
10 13 
5 1 
5 14 
5 8 IC15 DMA411 
5 13 
6 9 

DMA404 2 14 
3 8 
3 9 
11 14 
4 14 
5 B 
5 13 
5 9 

ICIG DMA412 

DMA405 2 1 
2 14 
3 1 
3 7 
11 7 
11 8 
4 1 
4 14 
4 13 
5 1 
5 7 

4 5 

6 

TERMINALS 

H0RZ. VERT. 

2 1 
2 7 
2 9 
12 1 
12 13 
3 7 
3 14 
3 13 
11 7 
11 9 
4 9 

10 1 
10 8 
5 1 
5 8 

2 1 
2 8 
12 8 
3 7 
3 14 
11 1 
11 14 
4 1 
4 14 
10 14 
5 7 
6 7 

12 9 
3 1 
3 13 
11 13 
4 1 
4 7 
4 14 
10 1 
10 14 

2 1 

6 

7 

NOTES: 

1. PIN NUMBERING, TOP VIEW. 

7 
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303. WA\/EfOR'.'o!S. TYPES OF DISTORTION. 

CHARACTER 

5 6 

CHARACTER "M" WITHOUT DISTORT I ON 

4 

MARK ING BI AS 

b 

SPACING BIAS 

4 i .._5__._;..._, 

MARKING END DISTORTION 

4 

SPACING END DI STORTI ON 

DATA TEST SET NO. 91 lNA 

STOP 

STOP 

STOP 

STOP 
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304. 

/STCHA/i 

2 3 4 5 

, -----------------------~-~\ 
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COMPONENT LIST 

CAPACITOR 

~ 
Cl 
C2 
C3 
C4 

C5 
Cb 
C? 
CB 

C9 
C10 
Cl 1 
C12 

CU 
C14 
Cl5 
CH, 

Cl7 
C18 
Cl9 
C20 

C21 
C22 
C23 
C24 

C25 
C28 
C2'1 
C31 

c:sa 
C33 
C34 
C35 

C36. 
C37 
C38 
C39 

C40 
C41 
C42 
C4'.> 

C44 
C45 
C46 
C47 

C48 
C49 
C50 
C51 

C52 
C53 
C54 
C55 

C56 
C57 
C58 
C59 

C60 
Cot 
C62 
Cb3 

Cf,4 
C65 
C66 
C67 

C68 
C69 

CONNECTOR 

DESIG 

Pl 

P2 

c,.7.al U0.71) 

0 

I 
31 

CODE 

KS-19774,LI, .01 
KS-19774,U, .01 
KS-19774,LI, .01 
KS-19774,Ll ,.01 

KS-19774,U, .01 
KS-19774,Ll, .01 
KS-19774,ll, .01 
KS-19774,ll, .01 

KS-19774,Ll, .01 
KS-19774,l 1, .01 
KS-19774,l 1, .01 
KS-19774,ll, .01 

KS-19774 ,l 1 •• 01 
KS-l9774,L1, .01 
KS-19774,LJ, . 3900PF 
KS-19774,ll ,.01 

KS-19774,Ll,.Ol 
KS-.19774 ,l 1 , • 01 
KS-l9774.l1 •• 01 
KS-19774 ,ll, .01 

KS-19774, L 1, 1000PF 
KS-19774,ll, .01 
KS-19774, l1 , • 01 
KS-19774,ll, .01 

KS-20(,76, L 1, 560PF 
KS-1977ll,L1, .01 
KS-19774,Ll ,.01 
KS-I9774,Ll,.OI 

KS-19774,L r, .01 
KS-19774, l1 , • 01 
KS-19774·,Ll, lOOOPF 
KS-19774,Ll ,.01 

KS-19774,U ,.01 
KS-19774, L1 , • 01 
KS-19774 ,Ll,. 01 
KS-20676,L 1,560PF 

KS-19774, L1 , . 01 
KS-19774 ,Lt, .01 
KS-19774,U, .01 
f.,02A 

KS-19774 ,l 1 , .01 
KS-19774 ,ll, .OJ 
KS-2073!>,U, .01 
KS-19774,Ll, .01 

KS-19774,ll, .01 
KS-19774,Ll, .01 
KS-19774 ,Ll, .01 
KS-19774,ll, .01 

KS-19774,Ll, .01 
KS-19774,l9, 1 
KS-19774,LJ,.01 
KS-19774,ll ,.01 

KS-19774 .ll, lOOOPF 
KS-19774,ll,.01 
KS-:19774,U, .01 
KS-1'\'774,ll., .01 

KS-19774 ,Ll, .01 
KS-19774, LI, .01 
KS-19774,Ll ,.01 
KS-19774,LI, .01 

KS-19774,ll,.01 
KS-19774,LI, .01 
KS-20676, L 1, 51>0PF 
KS-20676,L 1,560PF 

KS-20676,L 1,220PF 
KS-20676,U ,560PF 

CODE 

AMP INC., PART NO. 86479-1 
& 81>479-7 

llMP INC.., PART N0.8b479-1 
& 86479-7 

I 

1 I 2 I 3 

COMPONENT LI ST (CONT) 

~ 

~ ~ 
CR1 458C 
CR2-CR27 KS-16986,L2M1 
CR28-CR30 458C 

!.@!!£ill_ 

·~ CODE 

L1 tBP-2657, 2.4UH 
OELEV AN CORP, 
EAST AURORA, N. Y. 

INTEGRATED CIRCUIT 

DESIG CODE 

IC1 KS-20969,L9 
IC2 KS-20969, L 9 
IO KS-21247, L1 
IC4Jl-0 TEXAS INST, SN7403N 

IC5:\-D TEXAS INST,SN7403N 
rci, +~~ l~f:,~~m: IC7 
ICBA-F TEXAS INST. '.5N7404N 

IC9A,B KS-20970,Ll 
IC1 OA-E KS-20%7 ,L7 
ICJ 1 KS-20%B,L8 
IC12 KS-20968,LB 

IC13 KS-20968,LB 
IC148,C KS-20967, l5 I [SE£ NOTE ,02 (Z)J 

IC.15 TEXAS INST. ,DHA414 
IC lb TEXAS .IMST. ,DMM16 

IC17 TEXAS 1.NST.,DMA417 
IC18 TEXAS INST. ,DMA418 
IC19 TEXllS INST. ,DMM 19 
IC20 TEXAS INST .,DMA403 

IC21 A-D KS-20968, l 9 
IC22C ,0 KS-20%8,l9 
IC23A-D KS-20968,l9 
IC24:A-D KS-20968,l9 

IC25 KS-20%8,LB 
IC26A,ll,D,E KS-20968, l 2 
IC27C-F KS-20%8,L2 
IC2BA-F KS-20968,L2 

IC29 KS-20968. LB 
IC30 KS-20968,LB 
IC31 KS-20%8,LB 
IC32 KS-20%-9,UO 

IC33 KS-20969,LlO 
) [SEE NOTE 302 (Z)] IC34 TEXAS INST. ,DMA407 

IC35 TEXAS INST., DMA40b 
IC3bA~C KS-20%7,L5 

IC37A,C,O KS-20968 ,l9 
IC38A,B KS-20%7,L5 
IC39A,B KS-20970,LS 
IC40A ,B,O KS-20%8,ll 

1C41A,8 TEXAS INST., SN74H22N 
IC42A ,B KS-20%8,U 
ICUC ,D KS-20%8,ll 
IC44B,C,O,F KS-20%7 ,L? 

IC45 1~~~9~~:r5, SN74H22N IC46A-C 
IC47 41M 
IC48A ,B KS-20970,LS 

IC49A-D KS-20966,L 1 
IC50C, D KS-20%8,ll 
IC51 TEXAS 'NST., l)M/\413 [SEE NOTE 302 (Z)] 
IC52A-D KS-20%8,U 

1 I z I 3 

I 4 I 5 I 6 I 7 I 8 I 9 

D.11&,T n, roe: I , ,-., I I _, _, 
""' 

, 
T#'ST SENT&NCIF t:&N£~Arae MANUrACTUR I NG REFERENCES 

CATEGORY NO. 

COMPONENT LI ST {CONT) COMPONENT LI ST (CONT) 
CIRCUIT PACK CODE CP 1 

INTEGRATED CIRCUIT {CONT) RESISTOR (CONT) A 
DES JG CODE ~ CODE 

IC53A-O TEXAS INST., SN7403N R57 KS-20bH,,L1A,lOK{l 
IC54A,8 KS-20970, LI R58 KS-20616,LIA,221,0 
IC·55A,8 KS-.20970, l5 R59 KS-:-20611,,UA,2260 
IC56A-D KS-20%8,ll RbO KS-20616 ,Ll A ,2260 1---

IC57C KS-20%8,U R61 KS-20616,Ll A,IOKO 
IC58A-C KS-2096.7,LS R62 KS-20616, L 1 A, IOKO 
IC59 KS-20969,L9 Rf,:l KS-206l6, UA, 5110 
IC60 KS-20969,LB R64 KS-2061f,.,l1A,S110 

IC!,1 KS-20%9,LB Rt-5 KS-20b 11,,llA,22&0 B ICl,2 KS-20969,LB R66 KS-206l/,,l1A,3010 
IC!>3A,8 KS-20970,LS Rf,7 KS-20f,1E,,UA,Z21>0 
IC64B,C,D KS-20968,l9 R68 KS-20616,L 1A, 18,200 

~ 
1,tisA-C KS-20968,D Rb9 KS-206H, ,ll A,221 SHOWN 1H FS IC66A-D KS-20%8, l1 R70 KS-i06.H, ,Ll A,221,0 
ICl,7A,8 KS-20970, L 1 R7l KS-201,H,,LlA, 3010 -ICl>8A,B KS-20970,l l R72 KS-20616,UA, IOKO 

ICo9B TEXAS INST., SN74H22N R73 KS-2061(>,LlA,lOKO 
IC70A,C ,D ,£ ,F KS-20967,L7 R74 KS-2061 l:,,L1A,10KO 

R75 KS-2061 I, ,LlA,}010 
IUb KS-206-H,,LlA,5110 

C NOTES: R77 KS-20f,11, ,L1A,10KO 
R78 KS-206.1(,, L1A, IOKO 

UNLESS OTHEAWI SE SPECIFIED: R79 KS-20616 ,l1A ,22(,0 1. 
R80 KS-2061 f,, L1 A,22£,0 RESISTANCE VALUES ARE IN OHMS, 

RESISTOR 
RSI KS-201,H,,LI A,221,0 

CAPACITAtCE VALUES ARE IN MICRCFA!lAOS, 
VALUES PRECEDED BY THE SYMBOL 

.Qli!Q.. CODE R82 KS-2061 b ,ll A,221,0 
+(PLUS) OR -(MINUS) ARE IN VOLTS. 

'--
R83 KS-20616, l 1 A ,2260 

Rl KS-201, 16 ,LI A ,10KO R84 KS-20616,LlA,5110 

¾ R2 KS-20616, LIA ,IOKfi 2. GROUND RETURN. 
R3 KS-20616,LIA ,IOKfi R85 KS-2061!,, LlA,3010 
R4· KS-20(,1 f, ,L1 A, 10Kil R86 KS-201,11, ,UA,3010 

R87 KS-2061 b, l1 A,3010 
R5 KS-206-H,,ll A, 10Kfi R88 KS-206.11,,U A,5110 D Rt, KS-20616 ,LIA, IOKfi 
R7 KS-20!>16,.Ll A, IOKll R89 KS-206-lb,LlA, 10KO 
RB KS-20616,llA,IOKO R90 KS-206H,,L1A, lOKO 

R91 K~-20616,L 1A, 18i200 
R9 KS-20(,16,ll A, 2260 R92 KS-2061o;LHl,22 0 
RlO KS-206H,,LIA ,3010 
Rl 1 KS-201, 1 b ,LI A, 3010 R93 KS-20b16,L1A,22!,0 --+-P12 KS-20616,L 1A, 18,200 R94 ~~=~&m:cf~:j3ta00 

R95 
R13 KS-206H,,l1A, H,20 R96 KS-206-16, L 1 A, 3010 
R14 KS-209,16 ,LI A, 3010 
R15 KS-206-1 f.,,L1A,3010 R97 KS-201, 1 l,., L1 A,3010 
R16 K5-20616,l1A,3010 R98 KS-201, 1 /,, l1 A, 3010 

R99 KS-20616, L1 A, 3010 E Rl? KS-20i, 16,llA, 3010 
RIB KS-20bH, ,llA, 3010 
R19 KS-20611,,LI A, 2260 
R20 KS-20616 ,LI A, 2260 

R21 KS-20!> 16, L1 A, 221.,C TRANSISTOR R22 KS-20616 ,l 1 A, 22!,0 -R23 KS-2061/;,ll A, 2260 
R24 KS--2061(;, l1 A, 2260 DESIG (;.QQE 

R25 KS-20!>11,,LlA, 2260 Q1 51B 
R2b KS-20i,16,L1 A, 22£,0 Q2 51B 
R27 KS-2061!,, l1 A, lOK!l Q3 51B 
R28 KS-20bl 6,LI ll, IOKll Q4 51B F 
R29 KS-20616,LIA, IOKO 
R30 KS-201,-1 !>, l1 A, IOKn 
R31 KS-206H.L1A, IOKO 
R32 KS-20!>16,llA, IOKO VARISTOR 

"R33 KS-201,.16,l 1 A, 101<.0 I--
R34 KS-20!>1 £,,llA., IOKQ DESIG CODE HIGHEST CAPACITOR 
R35 KS-2061(>.,l 1 A, 10KO 

RV1 USED ON THIS DRAWING R36 KS-20616 ,L1 A, 10Kfl 100G 
RV2 100G C68 

R37 KS-20~ 1 I,, L1 A, 101<0 RV:1 100G 
NOT USED R38 KS-20611, ,l 1 A ,101<.0 RV4 100G 

R39 KS-206H, ,Ll A, 10KO C26,C27,C30 G RliO KS-2061 b, LI A, IOKO 

R41 KS-201, 1 !> ,l1.A, 22b0 
R42 KS-20611:, ,LI A, 22!>0 
Rl!J KS-.20blli ,L1 A, 2260 
R44 KS-20616,L 1 A, 2260 

-R45 KS-2061!, ,l 1 A, 2260 
R4!> KS-20611,:, L 1 A, 2260 
R47 KS-20616 ,L 1 A, 221,0 
R48 KS-2061b,L1A, 10Kil 

I 
IB.IE ~~-. I PART OF CPS I 48 

.. 
Rli9 KS-201> H,, Li A,IOK!l 
R50 KS-206 lb, L 111,lOICO H R51 KS-20b16,L1 A,51)0 
R52 KS-20616, L1 A ,22b0 

.. 
R53 KS-20!>16, L1 A, 5110 
R54 KS-20616, l 1 A, 2260 DATA TEST SET N0.911NA 
RS5 KS-206 lb, L 1 A, 10KO SD-73094-01-JIE 
R56. KS-20616,LlA, 10KO 
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0 
31 

I 

~IU!PQNEl:!T mT 

A 
CAPACITOR 

OESIG CODE 

C1 KS-19774,L1 ,.01 
C2 KS-19774,Ll, .01 

:::I C3 KS-19774,Ll ,tQOOPF 
C4 KS-19774,Ll, .01 

- KS-19774,Ll, .01 C5 
Cb KS-20676,U ,470PF 
C7 KS-19774, L 1, .01 cs KS-19774,Ll,.01 

C9 KS-19774,Ll •• 01 
B C10 KS-19774,Ll, .01 

C11 KS-20676, L1, 220PF 
C12 KS-19774,Ll, .01 

C13 KS-19774,L1 ,.01 
C14 KS-19774,U, .01 
C15 KS-19774,L1 ,.01 
C11, KS-19774,L1, .01 -
Cl 7 KS-19774,Ll, .01 
C18 KS-19774,Ll •• 01 
C19 &02A 
C20 KS--19774tL1, .01 

C C21 KS-19774,Ll, .01 
C22 KS-19774 ,U, .01 
C23 KS-19774,Ll ,.01 
C24 KS-19774,U, .01 

C25 KS-19774, L1, .01 
C2& KS-19774,Ll ,.01 - C27 KS-19774, L1,. 01 
C28 KS-19774, L1 , • 01 

C29 KS-19774,Ll ,.01 
C30 KS-19774,Ll, .01 
C31 KS-19774,Ll, .01 
C32 KS-19774;L1, .01 

D CH KS-19774,Ll, .C! 
C34 KS-19774,Ll, .Oi 
C35 KS-19774,Ll, .01 rn, KS-19774, L1, .01 

C37 KS-19774,Ll, .01 
-+- - C38 KS-19774, L1 , . 01 

C.>9 KS-19774, L 1 , .01 
C40 KS-19774,LS, .022 

C41 KS-19774,Ll, 1000PF 
C42 KS-19774,11, f11 
C43 KS-T9774, L 1 , • 01 

E C44 KS-19774,L1 ,.01 

C45 KS-20676,Ll ,5&0PF 
C4b KS-19774, L1, .01 
C47 KS-19774,Ll, .01 
C48 KS-19774,Ll, .01 

- C49 KS-l 9774, L1,. 01 
C50 KS-19774, L1 , • 01 
C51 KS::-19774, L1,. 01 
C52 KS-19774,LI ,.01 

C53 KS-19774,Ll, .01 
C54 KS-1.9774,Ll, .01 

F 
C55 KS-19n4,L1 ,.01 
CSb KS-19774,LI, .01 

C57 KS-19774,Ll, .01 
C58 KS-19n4,L1, .01 
C59 KS-19774,ll, .01 
CbO KS-19774, L1,. 01 

- Cbl KS-19774,Ll, .01 
C62 KS-19774,U ,.01 

'C63 KS-19774, L1, .01 
C64 KS-19774, L1,. 01 

Cb5 KS-19774,U, .01 

G 
Cb& KS-19774, L1 , .01 
C67 KS-20676 , L1, 220Pf 
C&B KS-20731,, L4, .01 

C69 KS-19774, L1, 2200PF 
C70 KS-19774,Ll, .01 
C71 KS-16958, L32,221PF - C72 KS-20676, L 1,470PF 

(/J 
C 
I 
~ 
(>I 
0 H co .. 
I & 

Q i 
I 

§ 
c:. ! N 
"Tl I . 

-..,a,(1~111 

0 I 1 

I 2 

COMPONENT LI ST ( CONJ) 

CONNECTOR 

.Qslli 
PJ 

P4 

~ 

.Q!lli 
L1 

£.ill. 
AMP INC., PART NO. 
86479-1 & 86479-7 

AMP INC., PART NO. 
86479-1 & 8bll79-7 

£QQL 

f BP-2657, 2. 4UH 
DELEVAN CORP, 
EAST AURORA, N. Y. 

INTEGRATED CIRCUIT 

fil!.Q CODE 

rem ,B KS-20970, L1 
IC2A-D KS-20%8,L6 
IC3A-D KS-20%8,Ll 
IC4 KS-20%9,LS 

IC5 TEXAS INST. , OMl\415 
IC!,A-F KS-20%7,L6 
IC?A-F KS-20967, L6 
ICSA-F KS-20%8,L2 

IC9 KS-209b8,L8 
IC10A-D KS-209&8,L1 
IC11A,B KS-20968,L? 
IC12A,B KS-20968 , L 7 

IC13A-C KS-20%8,L3 
IC14 KS-20%9,L 2~ 
IC15A-F KS-20967, LS 
ICl!,A, B KS-20970 ,L 1 

IC17A-F KS-20%8,L2 
IC18 KS-20969, L23 
IC19 KS-20%9.,!.2:i 
IC20A-D TEXAS INST., SN7403N 

IC21A::-D KS-20%8,Ll 
IC22A-D TEXAS INST. ,SN7403N 
IC2311-D KS-20%8,Ll 
IC24A-F KS-20%7,LB 

IC25 TEXAS. I NSL, DMA408 
IC26 KS-20970 ,Lb 
IC27 KS-20970 ,lb 
IC28A-C KS-20%8,U 

IC29A-F KS-20967 ,LB 
IC30 KS-20969,LlO 
IC31 KS-20%9,UO 
IC32 KS-20970, L2 

IC33A-D KS-20968,Li 
IC34A, B KS-20%9,L1 
IC35A, B KS-20968, L7 
IC36A-F KS-20%7 ,L6 

IC371l-F KS-20967, L6 
IC38A-C KS-20%8,U 
IC39A,B 

I 3 

[Sf£ NOTE 302 (Z)] 

[SEE NOTE :;02 (Z)] 

4 I 5 I 6 
DADT r,c CD.C: :, ,1'111 I VI r- -

DI STORTI ON MEASURING SET 

COMPONENT LI ST ( CONT) 

INTEGRATED CIRCUIT (CONT) 

DESI G CODE 

IC49B KS-20967,Lll 
IC50A-O KS-20967,Ul 
IC5111-E KS-20967,LS 
IC52A-C K S-20968, L3 

IC53A, B KS-20970, L5 
IC54 KS-20%9,LlO 
IC55 KS-20969, LIO 
ICS& KS-20970, L2 

IC57A-f KS-20968, L2 
IC58A-O KS-20968, L 1 
IC59 KS-20968,LS 
ICM KS-20968,LS 

IC61 KS-20969,L9 
ICE,28 KS-20968, L 1 
IC638 KS-20969 L 1 
IC64A TEXAS INs'f ., SN7403N 

.!l1ill.!filL 
DESIG .£Q!lI. 

Rl KS-20616, L lA, 6980 
R2 KS-2061 & , L 1A;tOKO 
R3 KS-20&1 b, L 1 A ,10Kll 
R4 KS-20616, L 1 A, 221 

R5 KS-20611,, L 1 A, 3010 
R6 KS-20!,ll,, L 1A,5110 
R7 KS-20!, 1 I,, L1 A, 221 
RS KS-20!,l!,, Ll II, 221 

R9 KS-2061!,,Llll,221 
RIO KS-2061!,, L 1 A, 221 
R11 KS-20!,1b,L1A,5110 
R12 KS-20&1b,L1A,5110 

R13 KS-20&16, L1 A,!OKO 
R14 KS-20!, 1&, L1 A, 5110 
R15 KS-20& 16, L1 A; 10Kfl. 
R1& KS-20616, L 1 A, 10KG 

R17 KS-2061 !,, L 1 II, 10KO 
RIB KS-206H,, L1 A,IOKfi 
R19 KS-20&1 b. L1 A, 5110 
R20 KS-201:,16, L1A,5110 

R21 KS-20&1!,, L1A,5110 
R22 KS-2061 !,, L1 A, IOKO 
R23 KS-2061!,, L1 II, 3010 
R24 KS-20616, L1A,5110 

R25 KS-201,16, L1 A, IOKO 
R26 KS-20!,H,,Ll A, 5110 
R27 KS-201, h,, L1A,5110 
R28 KS-20!,11,,LlA,5110 

R29 KS-20bH,,L1 A,5110 
R30 KS-20!,lb,LlA,221 
R31 KS-20616,LlA, 1KO 
R32 KS-206 H, ,L 1 A, 221 

R33 KS-201, 11,, L1 A, 221 
R34 KS-20b1b, L1 A, 221 
R35 KS-20610, L1 A, 221 
R36 KS-2061!,,LlA, 221 

RH KS-20!,1!,,LlA, 221 
R38 KS-2061 &, UA, 221 
R39 KS-20611>,L 1A, 221 
R40 KS-20611,,l 1 A, 221 

R41 KS-20!,16,LlA, 221 
R42 KS-20616,Ll A, 221 
R43 KS-201,1 b, L1 A, 221 

COMPONENT_LIST (CONT) 

RESISTOR (CONTI 

DESIG COOE 

R60 KS-20616,LIA, 10Kfl 
R61 KS-20616,UA,IOKfi 
R62 KS-20616,LIA ,10KO 
R63 KS-20616,UA ,10Kfi 

R64 KS-20616,UA ,3010 

IC40 TEXAS INST., DHA404 
KM09'9 L1 ] 

[SEE NOTE ~02 (Z)]R44 KS-20!,l!,,LlA,221 
IC41 TEXAS INST. , DHA405 R45 KS-201,16, L1 A, 221 IC42A-F KS-20967, LS 
IC43A,8,C,D KS-20968, L 1 R46 KS-20&16,Llll,221 

R47 KS-2061!,,LlA,221 IC44 KS-20969, L25 R48 KS-2061 &, L1 A, 221 
IC45B KS::-20970, L5 R49 KS-20616, L1 A, 5110 IC41,A-F KS-20967,LS 
IC47 KS-20969 ,l25' R50 KS-20!,l !,,LlA, 5110 
IC48 TEXAS INST., SN?496N R51 KS-20611,,L tA,5110 

R52 KS-20616 ,LIA,10KO 
R53 KS-20616 ,LI A ,tOKfl 
R54 KS-20616 ,LIA ,10Kfi 
R55 KS-20616 ,LIA ,10KO 

R56 KS-20616 ,LIA,10Kfi 
R57 KS-20616 ,L1A,10Kfi 
R58 KS-20616 ,LI A,10KO 
R59 KS-20616 ,LI A,10Kfl 

I 2 T 3 I 4 l I 5 I 6 

I 7 

I 7 

I 8 I 

MANUFACTURING REFERENCES 

CATEGORY 

CIRCUIT PACK CODE 

~ 
SHOWN IN FS 

9 

NO. 

CP 1 

NOTES: 
1. UNLESS OTHERWISE SPECIFIED: 

2. 

3. 

RES I STANCE VALUES AR£ IN OHMS , 
CAPACITANCE VALUES ARE IN MICROFARADS, 
VALUES PRECEDED BY THE SYMBOL +(PLUS) 
OR -(MINUS) ARE IN VOLTS. 

,½ GROUND RETURN. 

CONNECT PINS OF UNUSED INTEGRATED CIRCUITS 
AS SHOWN IN THE TABLE, 

1c's PINS CONNECT TO 
'15 2 GROUND 

49 1,2,9, 1Q 
+5V 12, 13 

51 13 GROUND 

62 
1,2,9, 10, GROUND 12, 1:5 

6:S 1 GROUND 

CIRCUIT DESCRIPTION 

INPUT /OUTPUT INFORMATION 

j PART OF CPS 2 I 

DATA TEST SET N0.911NA 
SD-73094-01-J2F 

BELL TELEPHONE·LABORATORIES 1-6S-JNCORP01tAuo 

I a I 9 

A 

B 

C 

D 

E 

F 

G 



C/) 
0 
I ..,, 
OI 
0 
(0 
~ 
I 

2 
I 
~ 
OI 
J> 

A 

8 

C 

E 

P7 

::: ] 
13&---

17~ 
I 

0 

NC 

2 
31 

_LZ L.!_ 
..-------'"'Y'Y'~---'"Y"l"'Y"\.-----+5 

e.4.,QH 2.4NN _L C Z7 '½' .01 

3 4 5 6 7 8 

PART OF CPS3 
________________ C.::,:Z:.:()C.~'/(:.:;~~IN..;.;_'PU'!:d:!1?f!! A_.v._'D_F._"IL_r._z_"H_c~_wc_'V-_'/r._:s ___________ _ 

2 

IZ 

3 

.IC/3 II 

4 
/() 

5 

I /?IZ 
z 

t;e 
1oic1L 

R/.!J 3 

li'/4-
toi<A. .IC/4 II 

4 
JOl<.n. /(/ 

5 
/()KA 

.; 

I,; 

---.u13 oV:c .----14-r--1_!?1 
,, e--+-----l.---+--+--l-'-o_lJ(_n_"'~""'/71"v----~'1;.1: , 7 .14 8 LJ .,.___J\l\j11,__. ___ _ 

10.' "vn." /OK. 

~/ 

IOKn. ~z~ 

()(/)_"l-+--4.:..j 7 
-~l IC-1B )o6 

H2!i ~ 
,11---~a-

"'· :a !!15' 

/OKA 

,f?J /OKA 

IOKit 

I 2 

7 
IZ 

14 
.IC/5 II 

e 4 

/.5 
/0 

.~ 
---+e ;[sc3 .,. -rc4c a A'cB _L __ 3 __ _ 

V O(J.•n----.7-'-4' Rt:'7 !!10/d 2.4.H/I l T -;5 
,11 . Cl/SC. . • B-. f--"INw------+-+-----4 CcB ~ Cc9 I •r- . !/Q/0 1_ .(71 I_ 40 

II _z.-;-;:;:-; ~ ---.-------+◄~t--:::...i~~ .,_...._-+--'5.:;.rJ·,,. T n r- L7 ... 
I _A'2'4 ~- CIC//.8 '---l-------~__;_/..51.::..J 

1

1 
lioia ,e(J() r-l_P_K __ o __ -+-------1--_:"~~~ 

~o er- (Erl• 
C/2 

H ,, C/3 

I 

7 

14 .IC/6 

B 

a 
!'fl 

.Of 
7 

9 

P/0 
?5 

' ,, 
I'\ . ,, 
..... ., . , . , 
I'-

r 
I'\. . , 
..... . , 
. ' ,, 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

// h!J 

..3 eB 
l.i? 3B 

2 4B 

ltJ ~ 

I ~B 
9 7B 

8 88 

z l-----+-~-4--1-~..,__-+ 14 ~ /!? 9B 

F---+-t-+-;.+-+--➔,➔ ~ eo /OB 

NC -#18 18 

/Z 

3 

II I'-'----+-+__.,_ ___ -'_,..:.,"' e1 1eB 

A 

B 

C 

D 

4 NC -Hl7/8B E 
/() ~---'------...a'~)zz NC 

NC ~15 NB 
NC ~I• /SE 
HC ~6 /{;8 +~~ ... :,-t---..... -~+++-~/.:...,1" ~::o;...:.~ ........ --=.3;..il~:::,i,.:[r-1-?--+----..=;,3 .__--=-_-=-':--r""--·:_. 1,7? 

r-t--lH---------;;..._----1~+--......::...i 5
1 .rcae~ 6 ~ 

F NC uJ~~ --~• :Z ~CF.,._ H....,i,,.._z_c_1,.,..tJ 

+ l L2 ~· ·•~·4 ~ 

8 9 

/() .z-c,c 

rl E---rl•• 
1.~"' 

B /.3 ~z 
- ICSr,;,v--v ~I) 

.__!!!. c .IC /8 

I -

F 

90 

._ _____ IO~C IC/5) 

G 

H 

rp30-= .............. i--11tJ: osc ~ c ~ J rr ; 6 
-~/ 

7
IC7.t9 -~ T .3 t;l/ I 15 • /.5 -

.__ _____ -=-ii 8 

/5 A 

0 

/.:' I ,:,_ .IC/Ill 11 " 
,__@?:_ ~"---h I~~ oe_ cn'o \ a>i! •l~CL 

BOA'~r/3::_ ____ ...:4-u;-w·· 

tl~~L 
__.!..V.P 

ICBC e -4. BO .Ic1,e I -- 7 ~t-:9--;r----1------H-----.::..4J.;,Jw;· 
/4 7 ,BelRo(lj 5~ T _____ ....;5';..iup 

C7 bl.E'o(Z} ..._-+-------+~----'-_;G::.i•~ C.IC78 > RBS ._B._..C_/4 __ 1/&.....J 

~ 11 7R9(!} O,qE- ....._&' K o '>6°~ZtJ II' 
.0/ ti _!1,.-~s{z) (;p.!L. A'86 ~ ., /,ffili' 1l,r1---.a-11'/t--... 

B CZ3 16 

•1: I/ 
I' 

.01 

~ PH 

•l~Cl 
~t/.P L'rf!--

.~'LI& 
,,, '' 

.0/ 

'----7 ~ /.K..ll. '; '1• / I 
A'83 1 5~ ,~, /0''' -------1--r---t--__;_·O.:.;'l __ +--+-----+-----t-------------'----------- .. -_-_-_-_.J_-_-_-:._-_-_-_-_-----_-_-_-_-_-_-_-_-... =.::1-_-_-_-_-_-_-_-_-_-_-... --

30/() .01 - - l PART OF CPS 3 I 13A 

2 

1--- - - - -- -- --- -~------- - - -
'I, 

.u-

~7PJ 

-EXT- ----------:E-::-:¥:-::T---C"'.'"L_OC._:.-r ___ ...,c.=:t=IX.=;r-=----
CL.K 

3 4 

------------------------'-
DATA TEST SET NO. 91 lllA SO-73094-0I-J3A 

5 6 7 8 9 

G 

H 



CJ) 
0 
I 
-..I 
(>I 

0 
(0 
.II, 
I 

2 
I 
c.. 
(>I 

CD 

B 

C 

D 

E 

F 

G 

H 

0 
31 

,o/lJ 

IN.t /:J 
PB 

Al 21 

Bl' I 

Acl·s 

C II 

I) 7 

E ?" 

Fl'/ 

RN 

0 

I II 

I IS 
P/IJ 

"' 
H?, ,fg HSI 

lllQ R~.7H /4IKD 

H.J3 

t:KS 
(!I/I, 

r eR7 'f:ft 

TPZ 

P/Q 
OC/ 

C.31 
".1'5110 
: PF 

t!R/1 

5 

-.,. 

HU 
39e 

= 

2 

6 
i' 

-fl' 

~M 

RJ/. 

N.~ 

I 
eli'8 

2 
G 

NI 
-It' 

/IKQ 

HSI 
rZI 

I 
RSP 

P/IJ 
P8 

-/L' 

I.Vi' 

-fl,? 

-It? 

/{~/ 

H73 

31211 

" 

lfS9 

?'Jt?Kll 

,f/,? 

fl 

J 

2 

3 4 5 

Pl· DT /">C:- /"OC' 3 Mnt vr vrv 
Ct.OCK~/NPUTjDI/TPl/r ANO r/Lrc.R C/RCVITS 

lf:J7 
ti 

1717# 

/f.J8 
/SIi" 

P/IJ K39 PCI l'L'I e1. 
··H ., r 

I 

VC i/3A/03 

/fl,0 
-12 

IMO 

/(7/ 
K7i' 

IIKD 

Qi'3 
vs G A 

/t7K[J 

4 

= 

/fl 

K 

3 4 5 

6 7 8 

lfN ~ 11\r--------,..-----------.;,~ WT/ s,211 I 

e21 
,O?l' 

C/7 CII 
.IIU Ill/HF RIF 

/30 

/KO 

""' /l)l(Q 

I 
+12~4 

I 
I 

-12---fs 
I 
I 

-IJ' 

CHI$" f-,.__-M---------------r7, CB 

K?T 
tl'l' 

/.JI) 

/11/JOPF 

!PART OF CPS 3! 

DATA TEST SET NO,_ 'lllNA 

B.ELL TELEPHONE LABORATORIES 6$,.. 
INCORPORATED 

6 7 8 

9 

A 

B 

C 

D 

E 

F 

G 

SD-73094-01-J3B 

9 



A 

B 

-

C 

-

D 

E 

F 

-

G 

-
(/) 
C 
I 

-..,I 
<,.I 
0 
(0 H 
~ 
I 

Q 
I 
c.. 
(>I 
0 

0 

CIJl!PONENT LI ST 

~ 
DESIG 

C5 
Cb 
C7 
CB 

C9 
ClO 
Cl 1 
C12 

C13 
C14 
Cl5 
CH, 

C17 
C18 
C19 
C20 

C21 
C22 
en 
Cl4 

C27 
C28 

C29 

C31 

CONNECTOR 

~ 

P7 
P5 

PB 
P6 

CR2 
CR, 
CR4 

CR5 
CR6 
CR7 
CR8 

CR9 
CR10 
CR11 
CR12 

CR14 
CR15 

INDUCTOR 

DESIG 

L1} L2 
L3 

31 
I 

KS-19774,Ll, .01 
KS-19774,L1, .01 
KS-19774,Ll, .01 
KS-19774,Ll, .01 

KS-19774 ,Ll,. 01 
KS-19774,ll, .01 
KS-19774,Ll, .01 
KS-19774,Ll ,.01 

KS-19774,Ll,.01 
KS-19774 ,LI, .01 
~5oli6390,L14 '12 

KS-1~774 ,L5, .022 
KS-16742 ,L34, IOOOPF 
570CK, .02 
KS-19774 ,l5 , .• 022 

KS-19774, l5,, 022 
KS-16742 ,L34,IOOOPF 
KS-19774,U, .01 
K!;-19774 ,l1, .01 

KS-20736, Lil,. 01 
KS-2073b,L4,.01 

602A 

KS-16742, l34,5110PF 

~ 

AMP INC., PART NO. 86479-1 
AMP INC., PART NO. 86479-2 & 

86479-4 
AMP INC., PART NO. 86479-7 
AMP me.:, PART NO; 86479-4 

458C 
458C 
426J 

446F 
459E 
426P 
446F 

458A 
448B 
426A 
45BC 

458C 
426A 

CODE 

rP-2657, 2.4UH 
DELEVAN CORP. 
EAST AURORA, N. Y. 

I IIITEGRATED CIRCUIT 

DESI G £QQL 

IC48 ,C KS-20%8,L9 

ICSA,C,D,E,F KS-20%8,l2 
1CoB,C,0,F KS-20%7,Lb 
IC?A,8 TEXAS INST. ,SN7473N 
IC8A-C KS-20%7 ,L4 

E,o.7a.1 [lg..TI) 

0 I 1 

I 2 I 3 
' 

COMPONENT LI ST (CONT) 

INTEGRATED CIRCUIT ( CONT} 

DES JG 

IC9A-D 
IC10 
IC11A ,B 
IC12 

1cn 
1[14 
IC15 
lCH, 

IC17 
IC18 
IC19 
IC20 

DSC I LLI\TOR 

~ 
Y1 
Y2 
Y3 

OPT I CIIL COUPLER 

Q1ill... 

OC1 

POTENTIOMETER 

DES IG 

R52 
R5J 
RS4· 
R55 

R56 

RES1S10R 

DESI G 

Rl 2 

R13 
R14 
Rl 5 
RH, 

R17 
R18 
R19 
R20 

R2t 
R22 
R23 
R24 

R25 
R26 
R27 
R28 

I 

CODE 

KS-20%8,ll 
KS-209b8,L8 
TEXAS INST., SN7473N 
TEXAS INST. , SN7490AN 

TEXAS INST, D1'1A409 ] 
TEXAS INST,DliiA410 [SEE NOTE 
TEXAS INST,DMA411 302(Z)] 
TEXAS INST, DMA412 

KS-20%9,LlO 
KS-20%9,LIO 
KS-20%9,LlO 
FAIRCHILD, 741TC 

£QQI 
MICROSONICS,K1087A-1HB,9.b00 MHZ 
VECTRON LAB. INC.,231-2405, iso.ooOKHZ 
VECTRON LAB .• INC., 231-2405, 105.000KHZ 

£i!L 
TEXAS INST, TI Ll 11 

~ 
KS-19093, L1A,2Kn 
KS-19093, L1A,50KO 
KS-19093, L1A,50KO. 
KS-19093,L1A, 10Kn 

KS-19093, L1A, 2KD 

£Q!!l 

KS-206 H, ,Ll A, 10KQ 

KS-20616,L1A,10KQ 
KS-20616, L1 A, 10KQ 
KS-2061f, ,Ll A, 10KQ 
KS-20616, L 1 A, 10KQ 

KS-20616, L 1 A, 10KQ 
KS-20616, L1 ll, 10KQ 
KS-20616, L lA, 10KQ 
KS-206 H, ,L 1 A, 10KQ 

KS-20616, L1 A, 10KQ 
KS-20b1 & ,L1 A, 10KQ 
KS-20&1 b, L 1 A, 1QKQ 
KS-20616, LIA, 3010 

KS-2061 b, L1 A, 3010 
KS-2061b,l1A,30!0 
KS-20bl o,l 1 A, 30IO 
KS-20616, L1 A, 3010 

2 I 3 

I 4 I 5 

PART OF CPS3 
CLOCK,IIVPVT.,OUTPVT ANO .F/LTEA CIACV/rS 

COMPONENT LI ST (CONT) 

RESISTOR 

DESl6 

R2'? 
R30 
R31 
R32 

R33 
R34 
R35 
R36 

R37 
R38 
R39 
R40 

R41 
R42 
R43 
R4.4 

R45 
R41:, 
R47 
R48 

Rll9 
R50 
R51 
R57 

R58 
R59 
R&O 
R61 

R62 
R/,3 
Rb4 

R67 
Ro8 
R69 

R70 
R71 
R72 
R73 

R74 
R75 
R76 
R77 

R80 
R81 

R82 
R83 
R84 
R85 

R86 
R87 

~ 
DESIG 
TP1-TP3 

~-

~ 

RT1 

TRANSFORMER 

DESIG 

Tl 
T-2 

CCONTl 

4 

£QQf 
KS-2061f,,L1A,4700 
KS,-2061b,l1A,26, 700 
KS-20f>16,LIA, lOOK!l 
KS-20616,LlA, 1 OKn 

KS-20616,LlA,H.8 
KS-20616,L! A, 90. 9 
KS-2061 b, lt A, 3320 
KS-20616,ll A,3320 

KS-206H,,l1A,4700 
KS-20f,11,,UA, 1500 
KS-20olo,L1A,221 
KS-20616 ,LI A, 5620 

KS-20&16.L! A, 10KO 
KS-14603,L!C, 1}0 
KS-20/,H,,UA, 10KO 
KS-2081 O,LlA ,732 

KS-20bl6,L1A, 10Kfl 
KS-206-lb,Ll A, 22,100 
KS-20611:,,ll A, 33,200 
KS-20810,LlA, 10KO 

KS-:-20810,Ll A,0190 
KS-20810 ,ll A,3920 
KS-20810,LTA,221 
KS-20b 16-, L1 A, 10) 

KS-20616,Ll A, 1 OKQ 
KS-20(,H,,Ll A,392Kfl 
KS-206H,,L1A, 10KO 
KS-20616,LIA,866 

KS-2061~ ,LI A ,287 
KS-20616 ,LIA, 1 Kr1 
KS-20616 ,Ll A, 392 

KS-20&16,llA, lOKQ 
KS-20616 ,LlA, 1KO 
KS-20616,LlA,4700 · 

KS-20!, 16, l1 A, 33,200 
KS-20f,1t,,l1A,22, 100 
KS-20616,LIA, 10KO 
K$-20f, 1 b ,Ll A ,21>70 

KS-2061 b ,L 1 A, 5&20 
KS-2061 b, l1 A, 10Kn 
KS-20616,Lll\, 1500 
KS-14603,LlC, 130 

KS-206.11, ,LI II, 3010 
KS-20616 , LI A , I Kn 

KS-20bl b , L 1 A, 301 0 
KS-2061 E,, L 111,3010 
KS-20/, 1 i, ,L1 A, 2710 
KS-20616, L 1 A, 5&20 

KS-20616,LlA, 1Kfl 
KS-20616, L 1 A, 221 

CODE 

MAI.CO MFR CORP, 13009·13 

£QQs 

17A 

CODE 

25600 
25b00 

I 5 

I 6 I 

COMPONENT LIST (CON)) 

TRANSISTOR 

Q§ili 

Q1 
Q2 
Q3 
Q4 

Q5 
Q6 
Q7 
QB 

Q9 
Q10 
Q11 
Q12 

Q13 
Q14 
Q15 
Q16 

Q18 
Qi9 
Q20 

021 
Q22 
Q23 

CODE 

66J 
51A 
TEXAS INST ,2N63% 
TEXAS INST, 2N6,,6 

66J 
278 
51A 
RCA,2N,440 

278 
66J 
51B 
66J 

51B 
66J 
51A 
51A 

66J 
278 
RCA,2N3440 

66J 
66G 
27B 

HIGHEST CAPAC tTOR, ll I ODE, 
INTEGRATED CKT, RESISTOR AND 

rnn1J<:t<:TQR USED ON THIS DR/.IWING 
C31 CR15 IC20 R87 Q23 

NOT USED 

C1-C4, CR1 IC1-IC3 R1-R11, 017 
C25,C26, Rb5,R66, 

C30 R78,R79 

I 6 I 

7 

7 

I 

NOTES: 

8 I 

MANUFACTURING REFERENCES 

CA1EGORY 

CIRCUIT PACK CODE 

~ 
SHOWN IN FS 

1. UNLESS OTHERWISE SPECIFIED: 

9 

NO. 

CP 3 

RES I STANCE VALUES ARE IN OHMS· 
CAPACITANCE VALUES ARE IN Ml CROFIIRAOS. 
VALUES PRECEDED BY THE SYMBOL +(PLUS)' 
OR -(MINUS) ARE IN VOLTS. 

2 • ..L GROUND RETURN. 

3, CONNECT PI NS OF UNUSED INTEGRATED C I RCU ITS 
AS SHOWN IN nlE TABLE. 

IC'S PINS CONNECT TO 

4 1,2 GRD 
5 3 GRD 
6 11 GRD 

! PART OF CPS 3 ! 

A 

-

B 

C 

-

D 

E 

-

F 

G 

13/i ,----------------------'---~H 
DATA TEST SET NO. 911 NA 

SO-73094-0I-J3C 

I s T 9 



(/) 
C 
I 
..... 
(>I 

0 
ID 

t 
Q 
I 

c.... 
.i:. 

A 

ii 

B 

C 

D 

E 

F 

G 

H 

0 
S1 

COMPONENT LIST 

CAPACITOR 

DESIG CODE 

C1 KS-19774,L5, • 1 
C2 KS-19774,L1, 1000PF 
c; KS-19774,L':i, . 1 
C4 KS-19774,L5, . 1 

~ 
DESIG, CODE 

CR1 MOTOROLA, MDA 920A-2 

INDUCTOR 

DESIG. CODE 

-fBP-2657. 2.4UH. l 1 l DELEVAN'coRP.;EAST AURORA, N,-v_. 

I NTEGRATCO C IRCU IT 

DESIG £QQ[ 

IC1 MOTOROLA, MC1460R 
IC2 MOTOROLA, MC 146:iR 
IC3 MOTOROLA, MC 1460R 

RESISTOR 

DESIG CODE 

R1 KS-20616, L 1A, 6810 
R2 KS-20616, L 1A, 18,200 
R; KS-1460;, L 1A, 1 
R4 KS-20616,L1A, 4700 

R5 KS-1460:i, L 1A, 2. 15 
R6 KS-20616,L 1A, 6810 
R7 KS-20616,L1A, 16,900 
RB KS-20616, L 1.11: 6810 

R9 KS-20616,L 1A, :i480 
R10 KS-20810,L 1A, 1 
R11 KS-20810, L 1A, 51. 1 

TERMINAL 

~ CODE 

E1-E8 MALCO fvfG, CORP. 13009-U 

0 

z 3 

.37"I El 
,v 

-v £2 · + 

.ST/ £.1 -
rv 

+V E4 

RS 

,:,"..i5' 

+5' 

RI/ 
j/,J 

.9,1 ES 

I 
~,z I U, -1-12 

-12 El -/2 

L.I 
t-5' E8~·f5 

2.4,,-"II 

2 3 

4 5 6 7 8 9 

CPS 4 MANUFACTUR 1 NG REFERENCES 

/'AK7 OF POWE~ SVPPi Y 
CATEGORY NO. 

CIRCUIT PACK CODE CP4 A 

3 R8 
f/2 

I 

IC/ 
,('/ l!Z 9 S' ~ 

11 
-a,o /1,,wo 1700 B 

8 SYMOOI. 

CA$£ SHlW IN FS 
2. Cl ., 

I• 

s ~ -IZ 
CZ C 8 

IOOOPF 
4 IC2 

R6 ,'?7 'J ,, 
.3 

CASE C5 
./ 

11 NOTES: 
D 

1. UNLESS OTHERWISE SPECIF I ED: 
RESISTANCE VALUES ARE IN OHMS, 
CAPACITANCE VALUES ARE IN MICROfARADS, 
VALlJES PRECEDED BY THE SYMBOL + (PLUS) 
OR - (MINUS) ARE IN VOLTS. 

3 / RIO 
-1/Z 

I 
q 4 E 

IC3 
.ea ,('"J 

' ~ 
II r~ 

~BIO 3480 
8 7 

CA$£ 
C4 
./ 

,, 
F 

G 

! CPS 4 ! 

DATA TEST SET NO. 911 NA 

SD-73094-0I-J4 

BELL TELEP~~ORATORIES ·ss 
4 5 6 7 8 9 



(/) 
0 
I ...., 
~ 
i-5 
I 

Q 
I 

fl 
ii 

31 

SHEET INDEX 

CONTENTS 

Sfff.ET INDEX 
CIRCUIT NOTES 
EQUIP"1ENT NOTES 
INFORMATION NOTES 

FS 1 
APP FIG. 1 

CIRCUIT NOTES: 

101. 

102. 

FEATURE OR OPT I ON 

COMMON EQUIPMENi 

SHEET 
NO. 

1 

2 

APP 
APP 

OR FIG . WR6 

1 

CIRCUIT NOTES: (CONT) 

103. RECORD OF CHANGES 
IF MARKINGS 

SEE CHANGED ON SET SPEC lfY 
ON ISS NOTE STD 

CODE SERIES 

PROV !DE 

QUANT I TY-FACTORY FURN I SHED OPTIONS 

CODE 

e: 
.;:; 

1 

I 

USE 

A&M MD 

IO-GH£1.-0S 

EQUIPMENT NOTES: 

201. 

INFORMATION NOTES: 

301. TYPICAL ARRANGEIIIENT OF THE 9·11 P EIA TEST ADAPTER. 

SUPPORTING INFORMATION 

CATEGORY NO. 

EQUIPMENT DRAWING J79911P 

EQUIPMENT DESIGN REOT J79911 

DATA AUXILIARY SET 

TERMINAL 
EQUIPMENT 
EQUIPPED 

WITH 

RS-232A,B OR 
INTERFACE 

CONNECTORS 
(COMPUTER, 

TTY,ETC) 
911P EIA TEST 

ADAPTER 

VOLT GRD VOLT 
OUT IN 
EIA £IA 

911NA 
Dll.Tll TEST SET 

SD-73112-01 

DATA SYSTEMS 
ST!IT I ON 

EIA TEST ADAPTER NO. 911 P 
FOR USE WITH RS-232A, B OR C 

INTERFACE CONNECTORS 

LOW 
SPEED 
DATA 

STATION 

LOW 
SPEED 
DATA 

STATION 

1L02 

@ 

AT&TCO 
STANDARD 

I 

SD-73112-01-1 
2 SHEETS r ~ 

BELL TELEPHONE LABORATORIES 65 ':::::-:-:::---------------:-------------------------------------,,-------------------------------...1...:.=:..:.::=-.21N~COIU'O~~M~:rED~:.:.:.~..:.::=.::...u~.1:=:.:::.:::::.. ___ .,:_ __ j 



0 2 3 4 
31 

FS i 
EIA 7'£.ST ADAPTER 

CAI CA~ 
c// Pl 

A I I 

I~ /J 
BA-T 8A 

;:j SW 
,! ,? 

88 
SW 

.3 $ 

B 
/0 /{? 

CA+ 
SW 

~ 

CA-
SW 

, 9 

C 'O 

? 

8 8 
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BA-T 2AO KS-14523, L6 
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