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3 SPARE 4C9 4E3 aF9 Sh2 SAS SH2 Sh6 n 08 KS-14523 17 N TS A AFS,S5F6,  CINCH MFR CORP,326-20-04-004 BLK
: . st 566
: 4Kt ) 5A2 SAS SH2 Shg 32 ap9 KS-14523 117 RESISTOR
9 aco 48 _ i 09 Ko 1403 C2 s Lot CoE TS B 4D6,5F6,  CINCH MFR CORP,326-20-04-004 BLK
10 ac2 48 4E1 a9 5A2 ) 5H2 UNEQU1 PPED i 589 KS-14523 12 — = 566
— Ty A 3 R a9 KS-20289,L6C, 619
i acz acs a6 KEYED oH UNEGUI PPED J5 584 KS-14523, L7 ®r2 506 KS-20289,16C,68. 1K
12 4C3 48 4F3 4E4 sh2 SPARE SH3 TShb N SB4 Ks-14523,12
1 i acs 473 at4 UNEQU1PPED KEYED 9 e b KS-21546,L1
3 ¢ i o 5 8 504 KS-21546, 11 SWITCH
c 14 40 acr g 15 UN;Z::J:] :PED UNEQUIPPED 5A7 o 505 Ks-21546, L1 DESIC  LOC CODE . £
4c7 3Es UNEQU PPED SA7 B KS-2154 - -
15 acz. ar2 £ a 91 2ep Ke-14323°L3 51 480 C&K COMPONENTS, 71015YPZB
16 409 ac3 IGE UNEQU! PPED SPARE UNEQUI PPED SA3 s2 480 C&K COMPONENTS, 7101SYPZB .
17 460 4C8 AES UNEQU{PPED 5A3 UNEQUI PPED SPARE LAMP S3 480 C&K COMPONENTS, 7101SYPZB
18 4€1 4C3 AFQ UNEQUIPPED 543 SHZ KEYED DESIG Loc CODE sS4 4Bt C&K COMPONENTS, 7101SYPZB
] m o e 70 ) 5 e A ‘ s5 481 CBK COMPONENTS, 7101SYPZB
il 548 ®os1 SDb MARCO OAK, 22-35380-6P19-211 s6 a81 C&K COMPONENTS, 71015YPZB B
20 580 4h8 4F8 5A2 5H2 SA7 E/W R1B NEON LAMP s? 482 C&K COMPONENTS, 7101SYPZB
7 580 ah2 a1 a8 552 SA7 : $8 182 C&K COMPONENTS, 7101SYPZ8
2 ) acs aF2 AFg UNEQUIPPED UNEGU1PPED 59 183 C8K COMPONENTS, 7101SYPZB NOTES:
F 23 aca 4E9 4E0 4€8 SA4 shs ROWER SUPPLY PANEL ASSEMBLY 310 483 C&K COMPONENTS, 7101SYPZ8 1. OMK SWITCHES CODED 399-999-1XXD MAY BE OBTAINEO | F
2% "ac2 4E8 2E0 4E8 Y] BESIG Loc  CODE S 483 C&K COMPONENTS, 71015YPZ5 FROM DRW ELECTRONICS, FARMINGDALE, L.1., N.Y
. 5he POMER SUPPLY 503 ED~73554 s12 484 C&K COMPONENTS, 7101SYPZB ’ v Tl
E
id aca ace ik Ae4 bl /W $13 484 C8K COMPONENTS, 7101SYPZB
2 acy aco 4E2 44 KEYED CAPACITOR s1a 84 C&K COMPONENTS, 7101SYPZB
27 40 ac? 4E2 4F9 UNEQUPPED ese Lo CODE $15 485 C&K COMPONENTS, 7101SYPZ8 =
DESIG LOC LO0E 518 485 C8K COM YPZ8
” = pree s = T = e e ro4ss.L26, 800 15 &K COMPONENTS, 7101SYP
29 4c7 ac7 SA1 I 2 5F3 KS-20446,139, 5600 $17 85 C&K COMPONENTS, 7101SYPZB
- o Es KS-19658 L9, 1000 s18 486 C8K COMPONENTS, 7101SYPZB
30 40 ace 5h8 4F5 a 503 KS-19658.19. 1000 19 486 C&K COMPONENTS, 7101SYPZB
F F6 s20 486 C&K COMPONENTS, 71015YPZB
b aes 4c6 i cs 560 Ks-19658,143, 100 s o1 . G
32 4c6 acs 44 4Fe G 561 KS-19658 143, 100 s21 487 C&K COMPONENTS, 7101SYPZB
- 6 a5 7 = pod <D SPRAGUE. 196P1049684, .1 S22 487 C&K COMPONENTS, 7101SYPZ8
e SFs SPRAGUE, 196P1049684, .1 523 487 C&K COMPONENTS, 7101SYPZB
34 4c0 aca 4E1 SPARE 8 s24 488 C&K COMPONENTS, 7101SYPZB
c 3 SPARE
35 43 4cs 4E2 CIRCUIT PACK $25 488 C&K COMPONENTS, 7101SYPZB |
36 ace acs 4E6 SPARE —_— $26 488 C&K COMPONENTS, 7101SYPZB
37 . aco acs 267 SPARE DESIG  LeC CODE s27 400 GRAYHILL, 46-101B
38 ac3 acs aE7 UNEQUIPPED P4 501 ED-73579 528 01 0AK, 399-999-118D, SEE NOTE 1 —
39 ace 4c4 144 KEYED 010DE 45
I ' AN oo
4 el aca b UNEQUI PPED DESIG  LOC CODE
L4l 43 aca iad a8 CR26 5E4 MOTOROLA, MDA 952-1
42 SPARE aca 4F1 4F8 DATA TEST SET NO. 911NA
43 ac9 4R8 4F1 4F8 FUSE SD-73094-0I-Cl
B 44 4C9 4h5 4F2 aF8 DESIG LOC CODE
- s =S ]
. F1 spS BUSMAN, MDL 1/2 AMP BELL TELEPHONE LABORATORIES I 65 | momomorn
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£QUIPMENT NOTES:
CIREUIT NOTES: | : (CONT
101 CIRCULT MOTES: (CONT) N THEY ARE 201. CONTACTS CLOSE IN DIRECTION OPPOSITE To LEVER OPERATION-FOR
. ; 104. FOR TESTING ACCESS TO CP1, CP2 & CP3 WHE - . $32, 37, 538, 540, S43. 546, 549,
DESIG A,‘jSE POTENTIAL ONE PER REMOVED FROM CHASSIS, TEST CABLE ASSEMBLIES SWITCHES 1-526, $31, 332 8. 310
~73550,310) ARE REQUIRED.
FT 05 | 7157 ac APP FIG.1 (ED-73350, 8101 202. POLARITY (NFORMATION FOR CR1-CR25 (@ ONLY) IS AS FOLLOWS:
A —_  —e A
105. .
203. GROUND AND +5 LEADS ON FRONT PANEL ASSEMBLY SHALL BE
s NO. 20AWG,
~N
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
106. WHEN AN EXTERNAL CLOCK SOURCE IS_USED ITS ' - . I8 AW
B WAVEFORM MUST BE- A SQUARE WAVE. THE AMPLITUDE RIRING 10 TEAT OIS 5‘% o ;H%Aéaﬁr?sfnﬁeéz B
OF THIS WAVEFORM MUST BE +5+0.5 VOLTS TO GROUND. NO.24 AWG OR HEAVIER WIRE -
THE DUTY CYCLE OF THE WAVEFORN. SHOULD BE :
SYMETRICAL TO 50110 PERCENT. THE 206. THE FOLLOWING TERMINALS SHALL BE INSULATED TO PREVENT
FREQUENCY MUST BE 100 TIMES THE DESIRED BAUD POSSIBLE HAZARD FROM 120VAC LINE VOLTAGE:
RATE AND MUST NOT EXCEED S6OKHZ. ,
] _ A. TRANSFORMER T1, TERMINALS 1 & 2; -
107 THE 911P {SD-T3112-01) EIA TEST ADAPTER UNIT IS B. FUSE F1, BOTH TERMINALS;
AVAILIBLE kS AN AID IN TESTING DATA SET MODEMS C. CAPACITORS €7 & C8;
AND ASSOCIATED EQUIPMENT WHICH USE STANDARD : .
EIA STANDARD RS-232 TYPE INTERFACES. PIN JACKS D. TERMINAL STRIP TSB, TERMINALS 1 & 2;
AND SHITCHES ARE PROVIDED TO EMASLE A TEST PERSCN E. SHITCH $a9;
C TO USE EITHER A 911A OR 911NA DATA TEST SET TO F. RESISTOR R2, LAMP DS1. c
MONITOR, MEASURE OR TO CHECK VARIOUS FUNCTIONS OF
THE CIRCUITRY, DATA SET AND TERMINAL EQUIPMENT.
THE 911P FITS IN THE COVER OF EITHER Y11A OR 911NA 207. ALL SPARE LEADS ON CONNECTORS J1-J8, AS SHOWN IN GPP
DATA TEST SET. FIG. 1, SHALL BE LEFT AT ORIGINAL LENGTH AND TAPED
AND STORED.
I TS PROVI O B
FEATURE OR OPTION APP ] APP OR
fie | ke | auanTiTY
DATA TEST SET 1  PER ckT
SEE_NOTE 105
)] D
E E
F F
103: ["RECGRD OF APP. FIGURES, WIRING AND APPARATUS CHANGES
IF JOB | THIS
- CHANGED| RECORDS| OPTtON| SEE USE IN CIRCUIT —
ON.Iss | 0o NOT | was | woTe|T
SPECIFY| FURN ST | AsM f MO
) 7Y z Y z
B X NONE X
G 48 Uy U v ] G
A2 |
I,
H H
:
: DATA TEST SET NO. 911NA
: SD-73094-0I-Di
i BELL TELEPHONE LABORATORIES | Co-
INCORPORATED 6S | rewreomuon
P
0 1 2 ! 3 I 8 | 9
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INFORMAT ION NOTES (CONT) INFORMAT LON NOTES (CONT)
v 302: - (CONT) 102, "(CONT) NOTES:
INFORMATION NOTES: (C) HEX BUFFER DRIVER, b PER DEVICE, KS-20967 L7, SN7407 1 PIN NUMSERING. TOP VIEW
301. UNLESS OTHERWISE SPECIFIED: AND KS-20967 L8, SN7417, SEE NOTE 1. (E) DURL 4-INFUT POSITIVE NAND GATES, SN74H22,
VALUES PRECEDED-BY THE SYMBOL + (PLUS) .
A R -(MINUS) BRE AN VOLTS. . \ A
(8 A 2 (1)
302. INTEGRATED CIRCUIT DEVICE CIRCUIT ELEMENTS: / \
(R) e
~ (A) QUADRUPLE -2-INPUT GATES, KS-20968 L1, SN74L00 ) 5
s AND KS-20968 L9, SN74L03, SEE NOTE 1. \ (8) S ™
—] 1 3 8 4 ©a | * L
w— o / (2
¥ PE——
(H)—Z———— : :
R 6 S ¢ 6 I
B 5 & 0 +5 = B
_ - E— 12 8
9 \ B 14 {7 3.1
i 8 9 8
10 ¢ D 45 GRD  NC
- . B o= CERCUIT DESCRIPTION L—
11 l T THIS DEVICE CONTAINS TWO 4~ INPUT POSITIVE NAND
LI B pa ? RIS 10 GATES, EACH PERFORMING THE LOGICAL FUNCTION:
L/ 45 GRD - Y = BCD
Cc , C
CIRCUIT DESCRIPTION A LOGICAL 0 OUTPUT IS OBTANED ONLY (F INPUTS A AND
——— . 12 45 = B AND C AND O ARE LOGICAL 1. ALL GTHER -INPUT
THIS DEVICE CONTAINS FOUR 2-INPUT POSITIVE NAND F COMBINATIONS CAUSE THE OUTPUT TO BE A LOGICAL t.
GATES. EACH PERFORMING THE LOGIC FUNCTION: /
Y= AB .
~ 14 7 |
A LOGICAL O OUTPUT S OSTAINED ONLY IF INPUTS A +5 68D
AND 8 ARE LOGITAL 1. ALL OTHER .INPUT COMBINATIONS
CAUSE THE GUTPUT 70 BE LOGICAL 1.
CIRCUIT DESCRIPTION
, THIS DEVICE CONTAINS SiX BUFFER DRIVERS WHICH
D HAVE OPEN COLLECTOR, HIGH VOLTAGE OUTPUTS. EACH ' D
PERFORMING THE LOGICAL FUNCTION : (G) QUAD 2-INPUT EXCLUSIVE OR GATES, KS-20968 Lb,
SN74L86, 4 PER DEVICE, SEE NOTE 1.
v=A (F) 8~INPUT POSITIVE NAND GATE, KS-20968 L8,
SN74L30, SEE NOTE 1.
. Ay e
— (K) HEX INVERTERS, b PER DEVICE, KS-20968 L2, SN74LO4 ) 5
AND KS-20967 L6, SN7405, SEE NOTE 1. (8) —A—m—d]
&) J S
(D) TRUPLE 3-INPUT MAHD GATES, KS-20968 L3, SN74L10, (0) A—— s s
KS-20967,14, SN7A10, AND KS~20967,15, SNT412 ()
E 1 , SEE NOTE 1, ! T ’ (E) =2t 5 2 E
(n) - [ (§3)] F b ;
+ -
13 (6) A =
OF . 12 8
() —— A () (H) ———rd 10
, . o2 18 |7 9,10,13 5
— B s 45 GRD  NC -
LN b CIRCUIT DESCRIPTION
e m— THIS DEVICE CONTAINS ONE 8-INPUT POSITIVE NAND GATE, 3 1t
5 c L 9 PERFORMING THE LOG)CAL FUNCTION: 5 =
F 10 | e F
__ 1 o¢ 8 Y = RBCDEFGH
A I— 18 |7
' A LOGICAL G OUTPUT IS OBTAINED ONLY IF INPUTS A 45 GRD
S 8 +5 = AND B AND C AND D AND £ AND F AND G AND H ARE
_ D LOGICAL 1. ALL OTHER INPUT COMBINATIONS CAUSE THE CIRCUIT DESCRIPTION
OUTPUT T0 BE A LOGICAL 1. CIRCUIT DESCRIPTION -
14 4 THI'S DEVICE CONTAINS FOUR 2-INPUT EXCLUSIVE - OR
* GATES, EACH PERFORMING THE LOGICAL FUNCTION:
11 10 5 GRD _ _
E Y= €B=108+588
G 5 = CIRCUIT DESCRIPTION WHEN THE INPUT STATES ARE COMPLIMENTARY, THE G
QUTPUT GOES TO A LOGICAL 1. IF BOTH INPUTS ARE
13 12 THIS DEVICE CONTAINS THREE. 3~INPUT POSITIVE NAND THE SAME. THE OUTPUT GOES TO A LOGICAL O.
F s 17 GATES, EACH PERFORMING THE LOGICAL FUNCTION:
+5 GRD —
— Y = ABC b
CIRCULT DESCRIPTION
&IRCULT PESLRIPTION A LOGICAL O OUTPUT IS OBTAINED ONLY IF INPUTS
THIS DEVICE CONTAINS SIX INVERTERS, EACH A AND B AND C ARE LOGICAL 1. ALL OTHER INFUT = - . 1SS0E
PERFORMING THE LOGICAL FUNCTEON: COMBINATIONS COUSE THE OUTPUT TO BE A LOGICAL 1. : -
L
H Y= A ZD H
. & LOGICAL O (NPUT CAUSES A LOGICAL t OUTPUT AND
§ A LOGICAL 1 INPUT CAUSES A LOGICAL O OUTPUT.
: DATA TEST SET NO. 911NA
H SD-73094-01-D2
H .
] 9 owe suT
¥ BELL. TELEPHONE . LABORATORIES ' rE3 ——
8 | 9
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INFORMAT1ON NOTES: (CONT) INFORMATION NOTES: (CONT)
302. (CONT) 2. (CONT)
A
5 (H) QUAD 2-1NPUT OR GATES, KS-20967 L11, SN7432,, (4> DUAL, D-TYPE, POSITIVE EDGE TRIGGERED FLIP-FLOPS, KS-20970 L1, NOTES:
4 PER DEVICE, SEE NOTE 1. SN74L74, 2 PER DEVICE, SEE NOTE 1. 1. PIN NUMBERING, TOP VIEW.
1
() , L JcFF o b
2 () 2 0
(8) 3 ' A
B i__as 1 >
4q
3
2 8
13 ac FF 0
] 12
9 D
1 B
8 m—T 9 ' - 2. PIN NUMBERING, TOP VIEW.
10 +5 = S 1 T
T LT I'_']'T" 1
12 14 I?
c 1 1 l +5 GRD
13 +5 R CIRCUIT DESCRIPTION
THIS DEVICE CONTAINS TWD, D-TYPE, POSITIVE EDGE
TRIGGERED FLIP-FLOPS, EACH WITH DIRECT SET AND
| CIRCUIT DESCRIPTION CLEAR INPUTS WHICH ARE INDEPENDENT OF THE CLOCK.
THIS DEVICE CONTAINS FOUR 2-INPUT OR GATES, EACH A LOW INPUT TO S SETS THE 1 BUTPUT TG A LOGICAL 8 9
PERFORMING THE LOGICAL FUNCTION: . A LOW INPUT TO C CLEARS THE 1 OUTPUT TO A
- AsB LOGICAL 0. INPUT INFORMATION ON D IS TRANS-
FE| 1 THE POSITI . ) A EW.
A LOGICAL O OUTPUT 1S OBTAINED ONLY. IF EITHER OR mgnggo;g T:,EUT 'T}UTPUT ON THE PUSITIVE EDGE OF 3. PN N""BER'N,G TOP ViEN
D BOTH .INPUTS ARE LOGICAL Q. IF BOTH INPUTS ARE .
LOGICAL 1, THE OUTPUT GOES TO LOGICAL 1.
] (K) 4-BIT BISTABLE LATCH, KS-20969 L23, SN74T5,
1 PER DEVICE, SEE NOTE 2.
13 1Q ! :
Q-2 5 ol—16 1 16 Jia 15 n 10
2
L KT
E 3 » = 15
?ZQ L — =
4 < 3gdl a Q i Q b ) Q
(X) DUAL CLOCKED J-K MASTER SLAVE FLIP-FLOPS, KS-20970 LS, T34 10 (L) OPTICALLY COUPLED ISOLATOR, TIL111, 1 PER DEVICE,
SN74L73, 2 PER DEVICE, SEE NOTE 1. 6 3 39———8 SEE NOTE 3.
7 q—= T D T D T 7
4D 9 ! =
] 40
LLE P 12 .
: ! 5 12 s .
g 2 13 3 6
2 5 GRD
—“~—Qc A
3
< K 13
F . op
2 9 CIRCUIT DESCRIPTION 6
JFF 1 +5 = THIS DEVICE CONSISTS OF FOUR D-TYPE FLIP-FLOPS. THIS LATCH IS USED AS
=—gr . TEMPORARY STORAGE FOR BINARY INFORMATION. INFORMATION PRESENT AT A
£_dc DATA (D) INPUT 1S TRANSFERRED TO THE (Q) OUTPUT WHEN THE CLOCK IS CIRCUIT DESCRIPT.IGN.
10 X 8 HIGH, AND THE (Q) OUTPUT WILL FOLLOW THE DATA INPUT AS LONG AS THE
- O a i CLOCK REMAINS HIGH. WHEN THE CLOCK GOES LOW, THE INFORMATION (THAT THIS DEVICE CONTAINS ONE CPTiCALLY COUPLED ISOLATOR WHICH
5 GRD WAS PRESENT AT THE DATA INPUT AT THE TIME THE TRANSITION OCCURRED) ;R?xlbfi AN OPYIEAL COUPLING BEWEE?cTPUT AND QUTPUT WHILE
- AINTAINING A HIGH DEGREE OF ELECTRICA rsounou IT HAS
AUl DESCRIPTION r!“sﬁsz‘msn AT THE (Q) OUTPUT UNTIL THE CLOCK IS PERMITTED TO GO RPPLICAY TN o DA EGREE OF JELECTRICAL ISOLATION. i1
CIRCUIT DESCRIPTION . ISOLATION,AS AN INTERFACE DEVICE BETWEEN smeus AS WELL AS
THIS DEVICE CONTAINS TWO CLOCKED J-K MASTER LINE, DRIVER/RECEIVER COMBINAT IONS.
G SLAVE FLIP-FLOPS. EACH OF THE FLIP-FLOPS HAS
DIRECT CLEAR INPUT WHICH 1S INDEPENDENT OF THE
CLOCK.A LOW .INPUT TO C CLEARS THE 1 OUTPUT TO A
LOGICAL 0. INPUT {NFORMATION !S THAMSFERRED
TO THE 1 OUTPUT ON THE NEGATIVE EDGE OF THE
] CLOCK INPUT T, ACCORDING TO THE TRUTH TABLE.
1SSUE
H th tatl ZD
a J K Q
§ 0 [} [N
8 0 1 0 DATA TEST SET NO. 911NA
£ 1 0 1 SD-73094-01-D3
: 1 1 [N
% BELL TELEPHONE LABORATORIES |"é§’
— ) bbb P
0 l 1 3 | 4 ] 5 l 6 7 ! 8 1l 9
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INFORMATION NOTES: (CONT) INFORMAT ION NOTES: (CONT) )
302.  (CONT) 302.  (CONT) \
(M) 4-BIT BINARY COUNTER, KS-20970 L2, SN74L93, (N) 4-81T MAGNITUDE COMPARATCR, KS-20970 L6, SN74L85, /
1 PER DEVICE, SEE NOTE 1. 1 PER DEVICE, SEE NOTE 2. 15 {
A 3 '
15
—n3 4817
% - SR P MAGN| TUDE
A 13 2 X COMPARATOR -
ot 5 RES A
e, § 9 1 14
8 ! B2 B> B B3 =
4-8IT l s
BC 10 Y] 12
¢ . B1 A< B o=t
B A 0 10 o ; __/
C 1 .
2 | . BO A=B
‘ p>8
5 2 A <B
- b h=8 n2 l ‘
i +5 -
i 4 |1 ]3,5.6.7 T
i +5 GRD NC !”’ 8
+5 GRD
: c 13 9 10 12 CIRCUIT DESCRIPTION
THESE 4-BIT MAGNITUDE COMPARATORS COMPARE TWO 4-BIT WORDS AND 82
DETERMINE THEIR RELATIVE MAGNITUDE WiTH THE RESULT BEING T L/
0 A 0 B 0 ¢ 0 b INDICATED BY A HIGH-LEVEL VOLTAGE AT THE A>B, A<B. OR A =B
— 14 ~O| T8 i ™ QUTPUT. WORDS OF GREATER LENGTH MAY BE COMPARED BY CONNECT ING -
] K ¢ 4 K ¢ J K ¢ 4 K ¢ 4 COMPARATORS IN CASCADE. THE A>B, A<B, AND A =B OUTPUTS OF A
STAGE HANDLING LESS SIGNIFICANT BITS ARE CONNECTED TO THE
? T T T CORRESPONDING A >B, A<B, AND A =B INPUTS OF THE NEXT STAGE
HANDLING MORE SIGNIFICANT BITS. THE STAGE HANDLING THE LEAST - N\ \ .
SIGNIFICANT BITS PUST HAVE A LOW-LEVEL VOLTAGE APPLIED TO THE Jl A58
A>B AND A <B INPUTS AND A HiGH-LEVEL YGLTAGE APPLIED TO THE /
D A =B INPUT, il [ ‘
1w ’ COMPAR ING CASCADING
COUNT PULSE WPyl ;
] 0 TA B 7 INPUTS INPUTS ouTRUTS
- = = 9
P 5 o o o A3.83 | R2.82 | A1,B1 | A0,BO | A>B|A<B | A<B | A>B | A<B | A=B B1
1 1 0 0 0 A3>B3 X X X X X X 1 (] 0 [ e
2 0 1 6 9 A3< B3 X X X X | X X 0 1 0 — B ﬂ 2 0
E Z é ; ? g 83=83 | az> 82 X X X X X 1 0 0
s T o 1o A3=83 | A2<B2 X X x | ox X 0 1 0
6 o 1 1 o A3=B3 | A2=B2| A1>B1 X XX X 1 0 0 - \
7 1 1 1 0 A3 =83 A2=8B2{ A1<B? X X X X [i] 1 0
g ? g g : A3=83 | A2=B2| A1=81|A0>BO | X | X X 1 o o J
— = - - 10
10 o 1 o 1 83=83 ) a2=82| m=s1/n0<s0 | x [ x [ x | o 1 0 20 {
11 11 0 1 A3=83 | R2=82| A1=B1] AO=8B0 1 0 0 1 0 0
12 0 0 1 1 p3=83 | n2=82| n1=81}n0=80 | o | 1 0 0 1 0
13 oot a3=83 | A2=82| a1=81[A0=80 [ 0 | © 1 0 0 1
18 o 1 1 1
F 15 IR T B
9
X ~ IRRELEVANT, 1 - HIGH LEVEL, O - LOW LEVEL 80 . DQ T
CUTPUT & CONNECTED TO INPUT T8 — \1
— NOTES: /
1. PIN NUMBERING, TOP VIEW.
CIRCUIT DESCRIPTION
THIS DEVICE CONTAINS ONE 4-BIT BINARY COUNTER,” CONSISTING 4 :
G OF FOUR MASTER SLAVE FLIP-FLOPS WHICH ARE INTERNALLY A28
INTERCONNECTED TO PROVIDE A DIVIDE-BY-TWD AND A DIVIDE-
BY-E[GHT COUNTER. WHEN USED AS A 4-8iT RIPPLE-THROUGH
COUNTER, OUTPUT A MUST BE EXTERNALLY CONNECTED TO INPUT 5
TB. A GATED DIRECT RESET LINE IS PROVIDED WHICH INHIBITS A<B
THE COUNT INPUTS AND SIMULTANEOUSLY RETURNS THE FOUR j 3
v - OUTPUTS TO A LOGICAL 0. EITHER OR BOTH RESET INPUTS MUST h<B
w BE AT A LOGICAL O TO COUNT. THE OUTPUTS PROVIDE A BCD 2. 3 ./
= REPRESENTATION OF THE INPUT COUNTS. . n=B
1SSUE
-~
g /
3 H
5
o
T g DATA TEST SET NO. 911NA
E g H SD-73094-01-D4
E i
§ BELL TELEPHONE LABORATORIES ] 65 | omorn
g INCORPORATED
g 3 B (et} I ————
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IHFORMATION NOTES: (CONT) INFORMATION HOTES: (CONT)
302.  (CONT) 302. (CONT)
(0) DECADE COUNTER, SN7490, (P) S-BIT SHIFT REGISTER, SN7496,
1 PER_DEVICE, SEE NOTE 1. 1 PER DEVICE, SEE NOTE Z.
q g 9
A 12" 9“ . ¢ HQD PRESET PRESET PRESET PRESET PRESET
DECATDEER l ZA mmnn')B ouTPUT : * QUTPUT bD QUTPUT : ouTPUT
M “ COUN 2 | 6 L L £ A 8 c B £
& —— 8
—] A A J . S v oy L {n @ PRESET 15} 14 ] 13} 12] 10
— ! BD 9 €c 11 PE ENABLE i 1 1 )
-9 . B FIE A F/FB FIFC FIF D , | i
— Ro(1) 14 A
eyt 18 —t & 15
3 Ro(2) . 8 a mell ~O T T ——-"1 3 8 A
5 JRe(1) — « K K s W 4 ¢ ? _%
7 Ror > 1 —] ¢
B 9(2) 0 f—— 5 L/ - 6 g ey i 9 PRESET PRESET PRESET PRESET PRESET
D e
? S A S B 5 o = & 13 D f-4-4s E
7 E glo INPUT
< sER "—
+5 = N
= ro CLOCK FC CLOCK ) CLOCK rfJcLeck FO CLOCK
] s 110 {a,13 Ro(1) — > BIT R
! " . R AR B H—R t Hr b HHR £
¥ 6RO NC 92 — - : CLERR CLEAR CLERR CLEAR CLEAR
C Ro(1) 2]
3 - s |2 cLeag 28
Ro(2) 24 . ’
’ +5  GRD
eyt !
8D 1
CIRCULT DESCRIPTION CLock
THIS DEVICE CONTAINS ONE DECADE COUNTER, CONSISTING OF FOUR
MASTER SLAVE FLIP-FLOPS WHICH ARE INTERNALLY INTERCONNECTED
TO PROVIDE A DIVIDE-BY-2 COUNTER AND A DIVIDE-BY-5 COUNTER. CIRCUIT DESCRIPTION
D GATED DIRECT-RESET LINES ARE PROVIDED TO' INHIBIT COUNT INPUTS —_—
AND RETURN ALL OUTPUTS TO A LOGICAL O OR TO A BINARY-CODED- THIS DEVICE CONSISTS OF FIVE R-S MASTER-SLAVE FLIP-FLOPS . ;
DECIMAL (BCD) COUNT OF 9. AS THE OUTPUT. FROM FLIP-FLOP A IS CONNECTED TO PERFORM PARALLEL-TO-SERIAL OR SER{AL-TO-
NOT INTERNALLY CONNECTED TO THE SUCCEEDING STAGES, THE COUNTER PARALLEL CONVERSTON OF BINARY DATA. SINCE BOTH INPUTS AND
MAY BE OPERATED .IN ANY ONE OF THREE INDEPENDENT COUNT MODES: OUTPUTS TO ALL FLIP-FLOPS ARE ACCESSIBLE, PARALLEL-IN/
) PARALLEL-OUT OR SERIAL-1N/SERIAL-OUT OPERATION 4AY BE
| 1. WHEN USED AS A BINARY-CODED-DECIMAL DECADE COUNTER, THE BD PERFORMED.
INPUT MUST BE EXTERNALLY CONNECTED TO THE Qy OUTPUT. THE
A INPUT RECEIVES THE INCOMING COUNT, AND A COUNT SEQUENCE ALL FLIP-FLOPS ARE SIMULTANEQUSLY SET TO LOGICAL G STATE
IS-OBTAINED IN ACCORDANCE WITH THE BCD COUNT SEUUENCE BY APPLYING A LOGICAL O VOLTAGE TO THE CLEAR INPUT. THIS
TRUTH TABLE SHOWN BELOW. IN ADDITION TC A CONVENT IONAL CONDITION MAY BE APPLIED INDEPENDENT OF THE STATE OF THE
ZERO RESET, (NPUTS ARE PROVIDED TQ RESET A 8CD COUNT FOR CLOCK INPUT.
E RINE'S COMPLEMENT DECIMAL APPLICATIONS. THE FLIP-FLOPS MBY BE INDEPENDENTLY SET TO THE LOGICAL 1
2. IF A SYMMETRICAL DIVIDE-BY-TEN COUNT 1S DESIRED FOR STATE BY APPLYING A LOGICAL 1 TO BOTH THE PRESET INPUT OF
FREQUENCY SYNTHESIZERS OR OTHER APPLICATIONS REQUIRING THE SPECIFIC FLIP-FLOP AND THE COMMON PRESET INPUT. THE
DIVISION OF A BINARY COUNT BY A POWER OF TEN, THE QD ouTPUT PRESET-ENABLE INPUT IS PROVIDED TO ALLOW FLEXIBILITY OF NOTES:
MUST ‘BE-EXTERNALLY CONNECTED TO THE A INPUT. THE INPUT : EITHER SETTING EACH FLIP-FLOP INDEPENDENTLY OR SETTING €2
— COUNT IS THEN APPLIED AT THE BD INPUT AND A DIVIDE-BY-TEN TWO OR WORE FLIP-FLOPS SIMULTANEOUSLY. PRESET iS ALSO : 1. PIN NUMBERING, TOP VIEW.
SQUARE WAVE 1S OBTAINED AT OUTPUT Qg IN ACCORDANCE WiTH THE INDEPENDENT OF THE STATE OF THE CLOCK INPUT OR CLEAR INPUT.
BI-QUINARY TRUTH TABLE BELOW. TRANSFER OF INFORMATION TO THE OUTPUT PINS OCCURS WHEN THE
3. FOR OPERATION AS A DIVIDE-BY-TWQ COUNTER AND A DIVIDE-BY- CLOCK INPUT GOES FROM A LOGICAL O TO A LOGICAL 1. SINCE
FIVE COUNTER, NO EXTERNAL INTERCONNECTIONS ARE REQUIRED. THE FLIP-FLOPS ARE R-S MASTER-SLAVE CIRCUITS, THE PROPER
F FLIP-FLOP A IS USED AS A BINARY ELEMENT FOR THE DIVIDE-BY- INFORMATION MUST APPEAR AT THE R-S INPUTS OF EACH FLIP-FLOP
TWO FUNCTION. THE BD INPUT tS USED TO OBTAIN BINARY PRIOR TO THE RISING EDGE OF THE CLOCK INPUT VOLTAGE WAVE-
DIVIDE-BY-FIVE GPERATION AT THE 0g, Qc, AND Qp OUTPUTS. IN FORM. THE CLEAR INPUT 8UST BE AT A LOGICAL 1 AND THE
THIS MODE, THE TWO COUNTERS OPERATE INDEPENDENTLY; HOWEVER, PRESET [NPUT MUST BE AT A LOGICAL O WHEN CLOCKING OCCURS.
ALL FOUR FLIP-FLOPS ARE RESET SIMULTANEOUSLY.
—_ 2.
ouTPUT ouTPUT
G o comy RESET/COUNT FUNCTION TABLE
< A A_D T B RESET {NFUTS OUTPUT
0 L L L L 0 L L L L R R £ R D C B A
1 L L L H 1 L L L K 0ty Tot2) () 79(2) .
2 L L KL 2 L L H L H H L X L Lt
] 3 L L H H 3 L L H H H H X L L LLL
4 L H L L 4 L OH LL X X H H H L LH
g S L H L H 5 H L L L X L X L COUNT
; 6 L H H L 6 H L L H L X L X COUNT !
~ 7 IL W W H 7 |w LWL L ¥ X L CouNT ISSUE_ Mse
[ 8 H L L L 8 H L H H X L L X COUNT é 0 :
8 H 9 H L L H 9 H H L L - ‘
P -
o § NOTES: A. OUTPUT Qy IS CONWECTED TO IMPUT BD FOR BCD COUNT. DATA TEST SET NO. 911NA
— 3 . _ wO.
¥ § B. OUTPYT Qp IS CONNECTED TO INPUT A FOR BI-QUINARY COUNT
o [ -73094-0!-D5
o : C. H=1, L=0, X=IRRELEVANT. 50-730
. wmmvem—
g BELL TELEPHONE LABORATORIES l""s"s"‘ -
INGORFORATED B Rkt -

- 0 ! 1 ' 2 ’ 3 ! 4 l [ 5 ! 6 [ 7 | 8 [ 9



0 ] 1 | 2 | 3 ] 4 1 5 | 6 | 7 | 8 | 9

3

g INFORMAT {ON- NOTES: (CONT) INFORMATION NOTES: (CONT)
302.  (CONT) 302, (CONT)
: (Q) SINGLE SHOT MONOSTABLE MULTIVIBRATOR, KS-20969 L8, (R) 8-BIT SHIFT REGISTER, KS-20969 L25, SN74164,
SN74121, 1 PER DEVICE, SEE NOTE. 1. 1 PER DEVICE, SEE NOTE 1.
A oUTPUT ouTPUT ouTeYT QUTPUT ouTPYT ouTRUT OUTPUT ouTPUT
1 Qn Gp A 9 G o Qg O
5 0 3' : 6
B r—\ 8 9 ] 5 10 1 12 13
& .
— ——/ T CLR S L S Gpl4-5s Qc s Q@ S L1 W W O s %G |45 L
1 ni QA___i
J ] c crac -
1 o 5 i % P cLock cLock ctock | FQJeLock cLock | Qoiock cock | FQferock
- . . —qdBi ac 5 ~r Qn R QB R Uc R B R [ 3 R Qo R O 4 | R Oy
+2 =
B ) _{ : . woir 6 CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
AN 1y w9 1 |7 fa.8,12,13 sk Gl 10 ? Y ? ? 9 ? Y
At A2 < Site, o " L 4 )y q i 1 :
TINING ELEWENTS ¥ GRD - NC. =
[V} L
— Q 13
CIRCUIT DESCRIPTION H
THIS DEVICE CONTAINS 1 SINGLE SHOT MONOSTABLE CIRCUIT.

NO. EXTERNAL TIMING COMPONENTS (1.E., PIN (3) CONNECTED To

pIN D . piNs @, (D OPEN) AN QUTPUT PULSE OF TYPICALLY

30 NANOSECONDS IS ACHIEVED WHICH MAY BE USED AS A BC TRIGGERED

— RESET SIGNAL. OUTPUT RISE AND FALL TIMES ARE TTL COMPATIBLE

AND INDEPENDENT OF PULSE LENGTH. TR

AT AND A2 ARE NEGATIVE-EDGE-TRIGGERED LOGIC INPUTS, AND WILL
TRIGGER ONE SHOT WHEN E1THER OR BOTH GO TO LOGICAL O WiTH B

8 9

ONCE FIRED, THE OUTPUTS ARE INDEPENDENT OF FURTHER TRANSITIONS 5 '
ON THE INPUTS AND ARE A FUNCTION ONLY OF THE TIMING ELEMENTS.
c INPUT PULSES MAY BE OF ANY DURATION RELATIVE TO THE OUTPUT a |
. PULSE. OUTPUT PULSE LENGTHS. MAY BE VARIED FROM 40 NANOSECONDS
TO 40 SECONDS BY CHOOSING APPROPRIATE TIMING COMPONENTS. WITH ¥ GRD
1|2
BB CLOCK CLEAR
~

AT LOGICAL 1. CLEAR
D B IS A POSITIVE INPUT FOR SLOW EDGES OR LOW LEVEL DETECTION, ||

AND -WILL TRIGGER THE ONE SHOT WHEN B GOES TO LOGICAL 1 WITH A

EITHER A1 OR A2 AT LOGICAL O. SERIAL ! | [ l [ 1

EXTERNAL TIMING CAPACITOR (C) MAY BE CONNECTED BETWEEN PIN 10 INPUTS '

(PGSITIVE) AND PIN 11, WITH NO EXTERNAL CAPACITANCE, AN B ' [
] OUTPUT PULSE WIDTH OF TYPICALLY 30 ns 1S OBTAINED. H

cLock '

TO USE THE INTERNAL TIMING RES!ISTOR (2K NOMINAL), CONNECT

PIN 9 TO 14. ( — i T 1
TO OBTAIM VARIABLE PULSE WIDTH CONNECT EXTERNAL VAR!ABLE Mt e —
E RESISTANCE (R) BETWEEN PIN 9 AND 14. : ——

% 1 i | | L

Jd -

G 1 | I [

—_ TRUTH TABLE —_—- } ] I I NOTES:
P tey NPT — ootpuns Qn:::-: - 1. PIN NUMBERING, TOP VIEW.
3] 2 B a1 12 B €1 | ] |
1 1 0 1 1 1 INHIBIT
F 0 X 1 0 X 0 INHIBIT —--1 I I
X 0 1 X 0 0 CINRIBIT R ——
0 X ] 0 X 1 ONE SHOT . ——
X 0 o X 0 1 ONE SHOT o -'L |
1 1 1 X 0 1 ONE SHOT -
1 1 1 0 X 1 ONE SHOT —--1 j l
— X 0 0 X 1 0 INHIBIT He e - A i
I 0 X 0 1 X 0 INHIBIT \ ! |
£ X 0 1 1 1 1 INHIBIT I
& 0 X 1 1 1 1 IRHIBIT CLEAR CLEAR
g o 1 1 0 X 0 0 INHIBIT
g A G 1 1 0 0 X 0 INHIBIT
CIRCUIT DESCRIPTION
THIS DEVICE CONSISTS OF EIGHT R-S MASTER-SLAVE FLIP-FLUPS TRUTH TABLE
CONN ! -To-
X - 0 OR 1 MAY BE PRESENT DzTnFcrEo TO PERFORM SERIAL-TO-PARALLEL CONVERSION OF BINARY SERIAL INPUTS P AND B
tn - TIME BEFORE INPUT TRANSITION
— tn+1 - TINE AFTER INPUT TRANSITION THESE 8-B1T SHIFT REGISTERS FEATURE GATED SERIAL INPUTS AND INPUTS | OUTPUT
» . AN ASYNCHRONOUS CLEAR. THE GATED SERFAL INPUTS (R AND B) ATty | AT thy
] PERMIT COMPLETE CONTROL OVER INCOMING DATA AS A LOW AT EITHER T b 0
4 (OR BOTH) INPUT(S) INHIBITS ENTRY OF THE NEW DATA AND RESETS 1SSUE
ol THE FiRST FLIP-FLOP TO THE LOW LEVEL AT THE NEXT CLUCK PULSE. HooH H
o H * & HIGH-LEVEL INPUT ENABLES THE GTHER INPUT WHICH WILL THEN LH L 20
2 DETERMINE THE STATE OF THE FIRST FLIP-FLOP. DATA AT SERIAL HoL L .
¢ . INPUTS MAY BE CHANGED WHILE THE CLOCK IS HIGH, BUT ONLY
Q § INFORMAT{ON MEETING THE SETUP REQUIREMENTS WILL BE ENTERED. Lot t
é 1 CLOCKING OCCURS ON THE LOW-TO-HIGH-LEVEL TRANSITION OF THE DATA TEST SET NO. 911NA
2 ¥ CLUCK INPUT, SD-73094-01-D6
5 - ]
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INFORMATION NOTES: (CONT) NOTES:
INFORMATION NOTES: (CONT)
02 (coNi) 302.  (CONT) 1. PIN NUMBERING, TOP VIEw.
. CUNT.)
"
(S) &-BIT SYNCHRONOUS, REVERSIBLE UP/DOWN BINARY COUNTER, {(s) (CONT) g
KS-20969 L9, SN74191, 1 PER DEVICE, SEE NOTE 1. CiRCUIT DESCRIPYION
THIs DEVICE CONSISTS OF FOLR Jok MASTER-SLAVE FLIP-FLOPS AND
A " ASSOCIATED GATES INTERNALLY CONNECTED TO PROVIDE 4-BIT
cLock 14 - SYNCHRONOUS, REVERSIBLE UP/DOWN BINARY COUNTER. SYNCHRONOUS
OPERAT ION IS PROVIDED BY HAVING ALL FLIP-FLOPS CLOCKED
14 T — . SIMULTANEQUSLY SO THAT THE OUTPUTS CHANGE COINCIDENT WITH EACH
"—"Cs RIPPLE OTHER WHEN SO INSTRUCTED BY THE STEERING LOGIC. THIS MODE OF
=] pi/up 13 CLOCK OPERATION WILL ELIMINATE THE OUTPUT COUNTING SPIKES WHICH ARE
s v RT O—— s NORMALLY ASSOCIATED wiTH ASYNCHRONOUS (RIPPLE CLOCK) COUNTERS.
— B L MAX/MIN 12 DOHN/UP —— THE OUTPUTS OF THE FOUR_MASTER-SLAVE FLIP-FLOPS ARE TRIGGERED 8 9
. — ON 8 LOW-TO-HIGH LEVEL TRANS TION OF THE CLOCK INPUT IF THE
LI P a 3 ENABLE INPUT. 15 L0k, A HIOH AT THE ENAGLE INPUT |NHIB TS
4-BIT 12 mAX/MIN COONTING. LEVEL CHANGES AT THE ENABLE [Nyl SHOULD. BE MADE
T AN
10 ¢ sc 08 2 ’ QUTRUT ONLY WHER THE CLOCK INPUT 1S HIGH. THE DIRECTION OF THE COUNT
IS DETERMINED BY THE STATE OF THE DOMN/UP INPUT. WHEN LOW,
9 R o 6 - THE COUNTER COUNTS UP AND WHEN HIGH, IT COUNTS DOWN.
B 1 7 THESE_COUNTERS_ARE FULLY PROGRAMMABLE; THAT iS, THE OUTPUTS
———(j Lom 1Y - MAY BE PRESET TO ANY STATE BY PLACING A LOw ON'THE LOAD INPUT
. paTA 15 AND ENTERING_THE DESIRED DATA AT THE DATA INPUTS. THE OUTPUT
A 45 WILL CHANGE TO AGREE WITH THE DATA. INPUTS INDEPENDENTLY OF
INPUT A THE STATE OF THE CLOCK INPUT, THIS FEATURE ALLOWS THE
COUNTERS TO BE USED_AS MODULO-N DIVIDERS BY SIMPLY MODIFYING
s THE -COUNT LENGTH WITH THE PRESET INPUTS.
— = e SHESET TWO OUTPUTS HAVE BEEN MADE AVAILABLE TO PERFORM THE CASCADING
\ J 2 3 ouTeuT g FUNCTION: RIPPLE CLOCK AND MAXIMUM/MINIMUM COUNT. THE LATTER
n A QUTPUT PRODUCES A HIGH-LEVEL OUTPUT PULSE WITH A DURATION
w e / APPROYIMATELY EQUAL TO ONE COMPLETE CYCLE OF THE CLOCK WHEN
enete 4 | ] a THE COUNTER OVERFLOWS OR UNDERFLOWS. THE RIPPLE CLOCK OUTPUT
S GRD —0 p-CjcLock PRODUCES A LOW-LEVEL OUTPUT PULSE EQUAL IN WIDTH T0 THE LOW-
G Lo—~ _ LEVEL PORTION OF THE CLOCK INPUT WHEN AN OVERFLOW OR UNDERFLOW
c \ ¢ iy CONDITION EX§575. THE COUNTCRS CAN BL LASILY CASCABED BY
FEEDING THE RIPPLE CLOCK OUTPUT TO THE ENABLE INPUT OF THE
/ ¥ CLERR SUCCEEDING COUNTER IF PARALLEL CLOCKING 1S USED, OR TO THE
—Q 0 QUGCK-INPUT I PARALLEL ENABLING 1S USED. - THE MAY IMUM/MIN MM
COUNT QUTPUT CAN BE USED TO ACCOMPLISH LOOK-AMEAD FOR HIGH-

SPEED OPERATION,
TYPICAL LOAD, COUNT, AND INHIBIT SEQUENCES
ILLUSTRATED BELOW IS THE FOLLOWING SEQUENCE:

:N%TTAB ! . 1. LOAD (PRESET) TO BINARY THIRTEEN.
COUNT UP TO FOURTEEN, FIFTEEN (MAXIMUM), ZERO, ONE, AND TWQ.
INHIBIT.

COUNT DOWN TO ONE, ZERO (MINIMUM), FIFTEEN, FOURTEEN, AND

D PRESET ) " THIRTEEN.
J O OUTPUT Qg
B -} CLOCK , L0AD l l
— kO i
CLEAR ’ r
. | I —_— —_—

oV T

DATA

1 1
1 |___ — —_—
INPUTS _r:_‘i"
el e - —
1
t

EEREEEN
NEREE NN
NEREE NN
NEEEEEN
RN

|

|

|

|
NN

NEREREN

10
DATA e -

INPUT C

PRESET DOWN/UP

6

F J Qc OUTPUT Q¢ .
ENABLE H

b cLock )

. K cLear k a : :3 ‘
: ‘ = o =l
. : : Qf — — !

W

r

i

] i
] i
! i
] 1
' ]
1 )
| }
i - Lo
'
—_— ] ]
ware 2 GC___1 i1 ! . ) I
G INPUT D P i ! !
- 1 J___—....———-
D TR : -
1 H
——a i b ]
L I l i t !
MAX/MIN = = — : ;
— PRESET ; ] ] y
" b OUTPUT Cp - LT T i : | |
e RIPPLE CLOCK—— — ) i Lo O T
- L cLock 11301 14 15 0 1 2! 2 b2 1 14 i3
ol 8 | | je— counrue ——-al-—mmm —-*' l-— coum DON — ZD
@ H K b o
e CLEAR LoRD
8 L
o i DATA TEST SET NO. 911NA
5 : L SD-73094-0I-D7
N : s -
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INFURMBT EON NUIES: (CUNT} : 5.
302. - (CONT} ° 302.  (CONT) 1. PIN NUMBERING, TOP VIEW.

(T) 4-BIT SYNCHRONOUS, REVERSIBLE UP/DOWN DECADE COUNTER, (T) (CONT)
KS-20969 L10, SN74192, 1 PER DEVICE, SEE NOTE 1. . CIRCUIT DESCRIPTION
A THIS DEVICE CONSISTS OF FOUR MASTER-SLAVE FLIP-FLOPS AND AssocmTED GATES
. 13 BORROM INTERNALLY CONNECTED TO PROVIDE 4-B!T SYNCHRUNOUS, REVERSIBLE UP/DOWN
1 DECADE COUNTER. SYNCHRONOUS OPERATION IS PROVIDED BY HAVING ALL FLIP-FLOPS
. OUTPUT CLOCKED SIMULTANEOUSLY SO THAT OUTPUT CHANGES COINCIDE WITH EACH OTHER
14 WHEN SO INSTRUCTED BY THE STEERING LOGIC. THIS MODE OF OPERATION ELIMINATES
—C BOR O—A THE QUTPUT COUNTING SPIKES WHICH ARE NORMALLY ASSOCIATED WITH ASYNCHRONOUS
(RIPPLE CLOCK) COUNTERS.

LIS Y 1 . 12 CARRY
— CAR. JO——— QUTPUT THE OUTPUTS -OF THE FOUR MASTER SLAVE FLIP- FLOPS ARE TRIGGERED BY A L0y-To-
1 3 HIGH-LEVEL TRANSITION OF EITHER COUNT (CLOCK) THE DIRECTION OF
2
6
7

21

Ga RATA 15 COUNTING 1S DETERMINED BY WHICH COUNT INPUT IS PULSED WHILE THE OTHER
CCUNT INPUT 1S HIGH.

Py ALL FOUR COUNTERS ARE FULLY PROGRAMMABLE; THAT 1S, THE OUTPUTS MAY BE

/ PRESET TO ANY STATE BY ENTERING THE DESIRED DATA AT THE DATA INPUTS WHILE
(IR PRESET . THE LOAD INPUT IS LOW, THE OUTPUT WILL CHANGE TO AGREE WITH THE DATA INPUTS
QA OUTPUT g INDEPENDENTLY OF THE COUNT PULSES. THIS FEATURE ALLOWS THE COUNTERS TO BE
T ) A USED AS MODULO-N DIVIDERS BY SIMPLY MODIFYING THE COUNT LENGTH WiTH THE

4-BIT

DN

PRESET .INPUTS.

5 DOWN 4
A—— T COUNT — ] T
/ A CLEAR INPUT HAS BEEN PROVIDED WHICH FORCES ALL OUTPUTS TO THE LOW LEVEL
i WHEN A HIGH LEVEL IS APPLIED. THE CLEAR FUNCTION IS INDEPENDENT OF THE
COUNT AND LORD INPUTS. .

+5 R | THESE. COUNTERS WERE DESIGNED TO BE CASCADED W!THOUT THE NEED FOR EXTERNAL
COUNT ,_._S CIRCUITRY. BOTH BORROW AND CARRY OUTPUTS ARE AVAILABLE TO CASCADE BOTH THE
1 . UP-AND_DOWN-COUNTING FUNCT{ONS. THE BORROW OUTPUT PRODUCES A PULSE EQUAL
. IN WIDTH TO THE COUNT-DOWN [NPUT WHEN THE COUNTER UNDERFLOWS. SIMILARLY,
6 18 THE CARRY OUTPUT PRODUCES A PULSE EQUAL N WIDTH TO THE COUNT-UP INPUT
| } WHEN AN OVERFLOW CONDITION EXISTS. THE COUNTERS CAN THEN BE EASILY CASCADED
C +5 GRD BY FEEDING THE BORROW AND CARRY QUTPUTS TO THE COUNT-DOWN AND COUNT-UP INPUTS
DATA 1 RESPECTIVELY OF THE SUCCEEDING COUNTER.
iNFUT B } TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES

TLLUSTRATED BELOW IS THE FOLLOWING SEQUENCE:

CLEAR OUTPUTS TO ZERO.

LOAD (PRESET) TO BCD SEVEN.

COUNT UP TO EIGHT, NINE, CARRY, ZERO, ONE, AND TWO.
COUNT DOWN TO ONE, ZERO, BORROW, NINE, EIGHT, AND SEVEN.

PRESET 2
0 OUTPUT Qg

5w o =

I
]

CLEAR
LOAD

L

j

F | ? COUNT
) DOKN

|
pATA 10 |
E INPUT € I b -
II |
B e e e e - ————— —— — — —— —— — ——
C DATA | e,
0 PRESET . c_.’l : T
— Q¢ OUTPUT Qg | . |
) L -
b QT \ 11 bl - T T
% COUNT
CLEAR up ||l|||||l||'l'| |
I I I | !
| | |
I | [
|

I
]
- ' I
-] pata 9 a M | I I I | | L 1 L__l ] |
INPUT D S B I o |
' 1 % L1 [ 1] [ 1] [ |
UTPUTS — = | i
cear A L —_ | | N
. S B e ,
: [ T T B | | I
W Lt v l P f |
PRESET 7 —_— I
. ap OUTPUT Qg bt l i
' - CARRY
— d- Fr o L o ] |
» 1 BORROL || I | | | |
¢ @ H " Cr T o 1
~ ] CLEAR I 0 7 8 5 0 1 7 ISUE |r
Py ? II_SEL?;TE;;:ED ey COUNT UP ——-I coum oom 2 D 72
o H 7 CLEAR ™7 PRESET® < H
t : I
.9 g . DATA TEST SET NO. 911NA
: 1" :
@ t Lo SD-73094-01-D8
: d TORI |
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INFORMATION NOTES: (CONT) INFORMAT [ON NOTES: (CONT)
302, (CONT)' 302.  (CONT)
(U) DUAL EIA DRIVERS, 41M, 2 PER DEVICE, SEE NOTE 1. (&) NEGATIVE-POWER-SUPPLY VOLTAGE REGULATOR, fC1463,
OPTION 1 1 PER DEVICE.
ONLY ON DEVICE A)
A ,_7( SIMPLIFIED CIRCUIT SCHEMATIC OF VOLTAGE REGULATOR
1] 15 14 13
oL s 5
N A oUT(1) +5 ¢ — 6
M {4 : 180 ‘Ewm I
- Y p
& i OPTION 1 : 10K - Rggll]TﬁgR - I2 ?
] : 750 L 9 - 5 VREF Vo(REF) 5
pTL 1060 ) L o | START-UP VREF ¥ .
IN — ViNe  anD AND S g —r Vo
ot (2 ’ BOTTOM SHUT DOWN IREF / Os. Se
N 50 5 — = VIEW : Ra s
B al=s ouT(2) H p ANV Lo
o mp H Re S oC LEVEL SHIFT =
IN 417 +5 = -12 CONTROL BIAS UNITY-GAIN REGULATOR
le ‘?,8 12 l; oNLY b 4
— +12 45 GRD -12 O L '
DEVICE fy 4800$1200 5k0 SHUT-DOWN CONTROL DC SHIFT OUTPUT
8 i CRSE/10 |2 L o sHiFT sense T |9 3| NOISE FILTER .
f ézsuu '\l * GROUND T | i M
GRD - -12 * l
C N INPUT ~— = [HVERTER— N LEVEL SHIFT & DUTPUT — & x
7 7, 4 10 510 1500 mug §noo 920
CIRCUIT DESCRIPTION LOGIC
= T | OUTPUT | OPTION 1 MODE S
THIS DEVICE CONTAINS TWO EIA DRIVER CIRCULTS WHICH PIN 4 | CONNECTIONS
CONVERT DATA SET LOGIC LEVELS TO PRESCRIBED EIA SIGNAL PIN JPIN 2 )
- LEVELS. DEVICE A ALLOWS NVERSION OR NON-INVERSION OF 1 T | >+6.8v | FPIN 15 10 ;
SIGNALS BY APPROPRIATELY STRAPPING THE OPTION 1 PINS 1 0 PIN 1o NON-
(SEE TABLE). DEVICE B DOES NOT HAVE THE OPTION PRO- T T 71 <7.5v P'PN”:‘gZTO | NVERT I NG 2370
VISION; NON-INVERSION OF INPUT-OUTPUT SIGNALS IS : 1«0 r
0o | o (OPTIONAL)
PROVIDED. INPUT-QUTPUT SIGNAL RELATIONS ARE GIVEN BY
THE NON-INVERTING OPTION OF THE TABLE. INSTEAD OF 1 1] <-7.5Y PIN 15 TO 2630
D USING LOGIC SIGNALS, DEVICE B PROVIDES FOR SIGNAL [ PIN 14 INVERT ING . \1 8 output
CONTROL BY AN OPERATIONAL AMPLIFIER ViA THE OP AMP IN 0 1 1 1 s+6.8v ] Pin13TO ~N b\_o/i SENSE
INPUT (PIN 11). 0 0 PIN 16 b 4 . L
7_ COMPEN-
I 4
: b Y ) SATION
— (V) OPERATIONAL AMPLIFIER, 741TC, 1 PER DEVICE, + + g + 4+
SEE NOTE 2.
INVERT ING
INPUT
> >
E AN _ . _ 7 %60&0 130 2K %mn 955 553 26100 S 1100 S 2K 5002 6100
4 : by
(‘1 [*1 rJ | In ‘ 0
b |\°9 42 ;\0” J CURRENT LIMIT |5
— s "7 4 CIRCUIT DESCRIPTION CIRCUIT DESCRIPTION (CONT)
e 2 { |« [ e 18 2t M VLG EGAATR CORTIE o) i
INPUT GLE CHIP. TIMPLIFIE
OFFSET 1 Ry BASIC SECTIONS OF IRE VOLTAGE REGULATOR: CONTROL, BIAS, DC T RN oL IFiER > D B T oL onL ety
NULL p s LEVEL SHIFT,AND QUTPUT (UNITY GAIN REGULATOR). EACH SECTION R L EREFORE MY BE S IoEReD S TLAEIER 13 quitE
P W $hs IS DETAILED' IN THE FOLLOWING PARAGRAZHS. CONVENT |ONAL OPERATIONAL AMPLIFER. CONSEOUENTLY, NEGATIVE
F b 6 CONTROL FEEDBACK CAN BE EMPLOYED USING TWO EXTERNAL RESISTORS (Rp
- o THE CONTROL SECTION_INVOLVES TWO BASIC FUNCTIONS, START-UP AND Bg) 10 ST T Lo O O our voLiace, o
: - REFERENCE VOLTAGE TO THE DESIRED OUTPUT VOLTAGE. A CRPACITOR,
0 LR AND SHUT-DOWN. A START-UP FUNCTION 1S REQUIRED SINCE THE CN, S NTRODUCED EXTERNALLY INTO THE LEVEL SHIFT NETWORK
10 BIASING 1S ESSENTIALLY INDEPENDENT OF THE UNREGULATED INPUT
L\ VOLTAGE. IT MAKES USE OF TW0 ZENER DIODES HAVING THE SAME (VIA PIN 3) TO STABILIZE THE AMPLIFIER AND TO FILTER THE ZENER
50 ; ‘ NOISE. THE RECOMMENDED VALUE FOR THIS CAPACITOR IS 0.1 uF AND
a7 BREAKDOWN VOLTAGE. A FIRST OR AUXILIARY ZENER 1S DRIVEN
DIRECTLY FROM THE INPUT VOLTAGE LINE THROUGH A RESISTOR SHOULD HAVE A VOLTAGE RATING |N EXCESS OF THE DESIRED OUTPUT
] (60K) AND PERMITS THE REGULATOR TO INITIALLY ACRIEVE THE VOLTAGE. SMALLER CAPACITORS (0.001 uF MINIMUM) MAY BE USED
Qs Q Q10 Q19 Q2 DESIRED BIAS CONDITIONS. THIS PERMITS THE SECOND, OR BUT WILL CAUSE A SLIGHT INCREASE IN OUTPUT NOISE. LARGER VALUES
! REFERENCE ZENER TO BE DRIVEN FROM A CURRENT SOURCE. WHEN THE OF Cy WILL REDUCE THE NOISE AS WELL AS DELAY THE START-UP OF THE
1 Q REFERENCE 7ENER ENTERS BREAKDOWN, THE AUXILIARY ZENER 1S REGULATOR.
OFFSET NULL. 20 ISOLATED FROM THE REST OF THE REGULATOR CIRCUITRY BY A DIODE
Mo g | gn froa gr I O s B i it e
! U HE :
THE OUTPUT OF THE SHIFT AMPLIFIER IS FED INTERNALLY TO THE NON-
G w50k 1kA | 3 sKA 50 2 PERFORMANCE OF THE REGULATOR. INVERTING INPUT OF THE OUTPUT ERROR AMPLIFIER. THE INVERTING
V- THE SHUT-DOWN CONTROL, IN EFFECT, CONSISTS OF A PNP INPUT TO THIS AMPLIFIER IS THE OUTPUT SENSE CONNECTION (PIN 8)
TRANS|STOR ACROSS THE REFERENCE ZENER DIODE. WHEN THIS OF THE REGULATOR. A DARLINGTON CONNECTED NPN_POWER TRANSISTOR
5 TRANSISTOR (S TURNED "ON", VIA PIN 2, THE REFERENCE VOLTAGE IS USED TO HANDLE THE LOAD CURRENT. THE SHORT-CIRCUIT CURRENT
OFFSET 15 REDUCED 10 ESSENTIALLY ZERQ VOLTS ﬁN?HE"EUEESS'{AS%. 15 LIMITING RESISTOR, Rge, IS CONNECTED IN THE EMITTER OF THIS
~DOWN. - TRANSISTOR TO SAMPLE THE FULL LOAD' CURRENT. THIS CONNECTION
. NULL THE_COMPLETE 1C REGULATOR DROPS TO Vn/60KQ OR 500 uA FOR ENABLES A FOUR-DIODE STRING TO LIMIT THE DRIVE CURRENT TO THE
" A =30V INPUT. POWER TRANSISTORS IN A CONVENTIONAL MANNER.
o CIRCUIT DESCRIPTION NOTES: NOTES: (CONT) BIAS
4 THIS DEYICE CONTAINS AN OPERATONAL AMPLIFIER CONSTRUCTED 1. PIN NUMBERING, TOP VIEW. 2. PIN NUMBERING, TOP VIEW. ﬁei%’#“&“%ﬁ?fa';ﬁsTE‘?R’éﬂE%‘FFE?‘%'§°§o§ﬁ'§'§'€Tréﬂgs§2¥ﬂéeT”E SUE_|te
ol ON A SINGLE CHIP. 1T IS INTENDED FOR A WIDE RANGE OF ANALOG COEFFICIENT IS BALANCED BY THE NEGATIVE TEMPERATURE Z D
8 H APPLICATIONS. HIGH COMMON VOLTAGE RANGE  AND ABSENCE OF COEFFICIENT OF FORARD B 1ASED DjODES myﬁgaazéggegmgmsn
LATCH-UP™ TENDENCIES MAKE THE OPERATIONAL AMPLIFIER |DEAL : 3 '
e 8 FOR USE AS A VOLTAGE FOLLOWER. THE HIGH GAIN AND WIDE RANGE ?E»ﬁggsmﬂg%ggg|gfeﬁgpggxéﬁ35§§}%?'SYND%DW'?OQ.TWI%AL
o § OF OPERATING VOLTAGES PROVIDE SUPERIOR PERFORMANCE IN CIRCOIT ALSO PROVIDES A REFERENCE CURRENT WHICH IS USED TO N
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DESIG CODE DESIG CODE DESIG CODE DESIG_ CODE.
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¢7 Ks-19774,L1, .01 1059 KS~20969,L9 R63 K5-20616,114,5110
8 KS-19774,01, .01 Ick0 KS-20969.L8 R6a: KS-20616,L10,5110
I i g s o ey i e
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£ R e e e, SR &
. 4 - . g
y o267, 2.0 & KS-20676, L 1A, 18,200 SYMBOL
13 KS-19774,L1 .01 DELEVAN CORP, ICH5A-C KS-20968,L3 R69 KS-20616 114,224
s I S EAST ARORE .. U & i AR e
: - 674,B 0 -
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‘B L o i (e
(23 KS-19774.L1, .01 INTEGRATED CIRCUIT 79 K5~20616, 11412260 1. UNLESS OTHERWISE SPECIFIED:
c2a KS-19774.L1, .01 B 780 KS-20616,L1A,2260 RESISTANCE VALUES ARE IN OHMS,
DESIG CODE_ RESISTOR CAPACITANCE VALUES ARE (N MICROFARADS
C KS-20676,1.1 = e _ ,
3 197701 01 101 K5-20%9, L9 BESIG conE Ro? Koo 16 LN 2ot VALUES PRECEDED BY THE SYMBOL
] gg? g-}g;;:.u..m IEZ Kg ?969,L9 —_— ——— gss Kg-gge:e,un,zz?o +(PLUS) OR -(MINUS) ARE IN VOLTS.
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e eSS i R (- L1 200 % cwo ser
Egg 5‘;’ }3;;4 L1_.m %gza-o %{g zlr:sr , SN7403N R4 KS-20616,L14,10K0 ggg ﬁ-ggg}sit}gi;g;g
C34 KS-19774, Ll IOOOPF Ic7 TEXAS |d§”§ﬂ;49a RS KS=20616,L12,10KQ k88 KS~20616,L14,5110
D €35 KS-19774.L1,.01 1c8a-F TEXAS INST. 5N7404N S(; ﬁg‘ggg}g:“g :gann R89 KS~20616,L18.10K0
36 KS=19774,1.1,.01 IC94,B K5=20970,L1 R8 KS-20616,L1A 10K R90 KS- 20612 L£10.10KD
c37 KS-19774,L1, .01 IC10A-E K5-20967.L7 R91 K5-2066, L 1A, 18,200
C38 Ks-19774,01, .01 i KS~20968,L8 R9 KS~20616,L1A, 2260 R92 K$-206167L18.2260
¢59 KS-20676,11,560PF fe1z K5-2098.L8 e K 20etencia 00 R93 KS-20616,L14,2260
1@ i e S L2 = s
gg% KS~ 19774 S0t IC15 TEXAS INST.,DMA4 14 R13 KS=~20615,L14,1620 R96 KS-20616,L14,3010
w0t e TEAS ST /DNATE 314 K??ﬁ"‘i:ﬁ"ﬂ" R97 K5-20616.,L14,3
5 KS-20616,L14,3010 -20616,L14,3010
44 KS-19774.,L1,.01 17 TEXAS (NST,,DMA417 | [SEE NOTE 302 (Z)] R1b KS- 2061:,[.111’3010 R98 Ks-zogw,un,}mo
cas KS-19774,(1, .01 I¢18 TEXAS .INST.,DMA418 R99 KS-20616,L14,3010
E gg{; Kg f()?}b L?,.m 1C19 TEXAS INST.,DMA419 R17 KS-20616, L14,3010
KS~19774,L1,.0 IC20 TEXAS WST.,DMMOEV mg g-sgg"jz,‘_}g’gg‘lg
cag KS-19774,L1,.01 1C214-D KS-20968,19 R20 KS-20616.L1A’ 2260
o e e ey
Ic23a° K5-20968.L9 R2 KS-20616,L14,2260
| c51 KS-19774,11, .01 1C24A-D KS-20968,19 2% §§'§8222t135§23 TRANSISTOR
€52 K5-19774,L1, .01 €25 K5-20968,L8 R22 K5-20616,L1A, 2260 DESIS CODE
% B fieoe o
V. 7€ KS-20968,L2 R25 KS-20616,L14, 2260 Q1 518
AL e B ks et e &
- 5
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61 KS-19774 U,.Oi Ic3a TEXAS mér DMA407 [SEE NOTE 302 (2)] VARISTOR
E‘g% KS-19774,L 0 IC35 TEXAS INST. DMAQD& : ‘R33 K5-20616,L14, 10KD .
— Ks-19774, u IC36A~C KS-20967,15" K3 K- §32}§ﬂﬁ‘}3§8 DESIG CO0E HIGHEST CAPACITOR
€oa KS-19774,L1,.01 1C378,C,0 KS-20968,L9 R3b K5-20616,L1A,10K0 RV 1006 USED ON THIS DRAWING
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PART 0’-‘ CPS Z
DISTORTION MEASURING SET MANUFACTURING REFERENCES
CATEGORY NO.
COMPONENT_ L1 ST COMPONENT LIST (CONT COMPONENT {}ST  (CONT COMPONENT LIST (CONT)
A CAPAC | TOR CONNECTOR INTEGRATED CIRCUIT _(CONT) RESISTOR (CONT) CIRCUIT PACK CODE cP 2
DESIG CODE DESIG CODE DESIG CODE DESIG CODE
1 Ks-1977,L1,.01 P INC. NG, 1C498 KS-20967,L11 R60 KS-20616,L1A, 10K
2 K5-19774,L1. .01 P3 2247;'_‘5 . ;22;9_2 IC508-D KS-20967.L11 R61 KS-20616,L1A 10K
g 3 §§~}977g L]' 13?0” 1651a-F K$-20967.L8 R62 . KS-20616, L1A 1OKD
ca 9774,1 - WP INC., PART NO. IC520-C K5-20968, 13 R63 KS-208616,L1A 10K
] [%3 KS-19774,L1,.01 86479-1 & 86479-7 IC53A,B K$S-20970,L5 R64 KS-20616,L1A ,3010
b KS~20676.L1. aropr 1654 K$~20969.L10
7 - KS-197747L1, 1C55 K5-20969.L10
c8 Ks-19774, LL.m €56 K$-20970,L2
%) Ks-19774,L1,.01 IC578-F KS-20968,L.2
B c1o KS-19778.L1. .01 IC580-D KS-20968 L1
Ci1 KS~ 20676 Lt,220PF IC59 KS-20968.18
c12 K5-19774,L1,.01 INDUCTOR IC60 KS-20968,L8
€13 KS-19774,L1,.01 DES|G CODE 1Co1 KS-20969, L9 SYMBOL
€12 K$-19774, Lyt —= IC62B X5-20968 |
cis KS-19774.L1..0 L1 BP-2657, 2.4UH 1Ce38 K3-509¢5 ’ SHOWN IN FS
— 16 KS-19774,011, 01 DELEVAN” CORP, IC64A TEXAS ms’r Nr403n
EAST AURORA, N.Y.
17 Ks-19774,L1,.01
C18 K5-19774.01..01
c19 020
€26 K5-19774,13,.0
c 21 Ks-19774,L1,.01
22 K$-19774,L1..01 RESISTOR
23 KS-19774,L1. .01 ——
22 Ks-19774,L1, .01 DESIG CODE.
€25 Ks-19774,L1, INTEGRATED CIRCUIT k1 K8-20616,L1R,6980 HoTES:
€26 KS-19774.11. — e R2 KS-20616,L18.10KQ 1. UNLESS OTHERWISE SPECIFIED:
- £z Eg-}g;gg L g} DES{G CODE R ,’g:%gg}g LI ‘Zoz'jﬁ RESISTANCE VALUES ARE IN OHMS,
" o8 8 K5-20970.L1 CAPACI TANCE VALUES SRE IN MICROFARADS,
M RS KS~20616,L14,3010 VALUES PRECEDED BY THE SYMBOL +(PLUS)
29 KS~19774,L1, IC2n%p KS-20968.L6 .
€30 KS-19774.41 01 1C3a-D KS-20968,1L1 Ré KS-20616,114,5110 OR -(MINUS) ARE IN VOLTS.
c31 K5-19774.L1. .01 ca KS-20969,18 R7 KS-20616,L1A8, 22
32 K5-19774.L1 .01 R8 KS-20616,L1R,221 2 L Grouwo RETURN
D cs TEXAS INST., DMA41S [SEE NOTE 302 (Z)] = .
€33 KS-19774,L1, 1C6A-F K5-20967,16" R KS-20616,L1A, 221 .
32 KS-19774001 " 1676-F K3-20967 |16 Rig - %8222 L) Eﬂu 3. CONNECT PINS OF UNUSED INTEGRATED CIRCUITS
C35 K5-19774.01 N IC8A-F KS-20968,L2 AS SHOWN IN THE TABLE.
€36 xs—137;4 11,00 8 ©OR12 K5=20616,L14,5110
1C9 KS-20968,18 s { piNs | comnecT To
C37 KS~19774,L1,.01 1C108-D KS-20968,L1 R13 K$-20616,L14, 1ok 5] 2 GROUND
] C38 KS-19774,11..01 ICH1A,B K5-20968,L7 R13 KS-20616.L14.5
C9 KS-19774,L1, .01 IC128,8 Ks-20968,L7 R15 KS-20616,L1A; 0 a9 |39 000 g,
c40 KS-19774,L5, 022 R1b KS-20616, L1, 10KQ o
IC138-C KS-20968,L3
c41 K3-19773,L1,1000PF IC13 K5-20969,L 23 R17 KS-20616,L1A,10KQ 51 13 GROUND
€42 KS-19772 IC1SA-F KS-20967.18 R18 KS-20616,L14,10K0 1,2,9, 10,
€43 KS~19774, u 0 iC16n,8 KS-20970,L1 R19 K5-20616.L1A.5110 62 | *33150] crounD
E caa KS-19774.11..01 R20 KS-20616.L1A.5110 2,
c K5-20676,L1 F T s %8328 tg_s R21 K5-20616,L1A,5110 % ! SROUND
15 5~ L1,560p C18 - ,L1a,
cas i ;gm U"ol 3 D ?Ex%s’ﬂm SN7403N ’rg% E?'%S‘;%ttlﬁ%%‘?g
ca7 KS-19774.L1,.0 IC208-~ - .
Cds Ks-19774,01,.01 R24 KS-20616,014,5110 CIRCUIT DESCRIPTION
IC21A-D K5-209
_ ca9 K5-19774,L1,.01 1€22A-D TEXAS INST ,SNT403N R25 KS-20616,L14,10K0
€50 KS-19774.11..01 IC238-D KS-20968, L1 R2b KS-20616.L1A.5110
51 K5-19774,11, .01 Ic2aa-F KS-20967,L8 R27 KS-20616,L14.5110
€52 X$-19774.11. .01 1 R2 KS-20616,014,5110
1625 TEXAS. INST,,DMA408  [SEE NOTE 302 (Z)
€53 K$~19774.L1,.01 1C2% K5-20970 16 KS-20616,L14,5110
o S e EHEE e i
F C56 KS-19774,L1, .01 28 R32 KS- 20616'L1A 224
IC29A-F K5-20967,L8
57 K§-19774,L1,.01 ic30 K5-20969,110 R33 KS-20616,L18,221
8 K$-19774,L1,.01 It K5-20969.L10 R34 KS-20616. 114, 221 INPUT/OLTPUT INFORMATON
£s9 Ks-19774,L1,.01 c32 K$-20970,12 R35 KS-20616,L14,221
60 KS-19774,11, .01 R3b KS~20616,L14, 221
€33A- $-20968,L1
— col K5-19774,L1, .01 s TRt R37 KS-20616,L14, 221
N3 Ktarat1 01 135, K3-20068.L7 £ K-gneecin oot
- - - 6
cea Ks-19774.L1. .01 ICS6°F Ks-20967, L R340 KS-20616.L14. 221
65 KS-19774,L1, e Ke ooaen:ts R41 X5-20616,L1A,221
Cob KS-19774.L1 . m 163948 K3-20969.01 R42 KS-20616, Uﬁ 221
G C67 KS-20676 L1, 220PF icap * TEXAS INST., DMA4O4 irrd & 532}2 Hﬂ §§$
te8 kS-20736,La,.01 [SEE NOTE 302 (2)]
c69 K$-19774, L1, 2200PF e X5 00aS] - DMad0s R4S K0-20616,L10. 221
c70 KS-15774,L1, .01 1€438,8,C,D K5-20968, L1 Rae (S ool tia 22!
c71 KS-16958, 132, 221PF faa K$-20965 125 Ras KS-20616.L1A" 221
_ c72 KS-20676, L1,470PF
10458 KS-20970,15 -
T s oo
Ic47 KS-20969 L25 R51 Ks—zoew'uu 5110
1Cas TEXAS INST., SN7496N ' =
RS2 KS-20616 ,L1A,10KQ lPART OF CPS 2 |
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H RS54 KS~20616,L1A 1OKQ
R5S KS-20616 ,L1A |10KQ
i RS6 KS-20616 ,L1A 10K
H gg; kg—ggg:g L1a, :gﬁg DATA TEST SET NO.91iNA SD-73094-0l J2F
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FART OF CPS 3
S YT 7
CLOCK; INPUT, DUTPUT AND FILTER CIRCUITS MANUFACTURING REFERENCES
COMPONENT LiST COMPORENT LIST (CONT) COMPONENT LIST  (CONT) COMPONENT LIST _(CONY
—_— CATEGORY NO.
CAPACITOR INTEGRATED CIRCUIT _(CONT) RESISTOR ) TRANS ISTOR
A DESIG CODE DESIG CODE DESIG CODE DESIG CODE CIRCUIT PACK CODE 3
IC9A-D KS~20968 L1 R20 KS-20616,L1A,4700
it e R G 7
118,8 TEXAS INST.,SN7473N " Ty ‘ N
R32 KS-20616,L1A.10K0 QG TJEXAS INST, 2N6336
3 ic12 TEXAS _INST., SN7490AN 0 0K Q4 TEXAS INST, 26536
— s KS-19774,L1,.01 Ic3 TEXAS INST,DMA409 R33 KS~20616,L14,34.8
6 KS-19774.11, .01 Ic14 TEXAS INST.OMNA410  |[SEE NOTE R34 KS-20616,L14.90.9 QZ {2’%
& -1orralLrlor ws TERS INSTIONIAT | 302(2)) S K-2061 601103320 & 51
- RN . TEXAS {NST, - LA,
c8 6 DMRA12 Y RCA, 205440
9 K5-19774,L1,.0% 017 K$-20969,110 R37 K3-20616,L14,4700
€10 KS-19774,L1,.01 18 KS-20969, L'IO R38 K$-20616,L1A,1500 Q9 278
B e K$-19774,L1,.01 €19 KS-20969, 110 R39 KS-20616,L1R, 221 Q10 66J
€12 KS-19774,L1,.01 ic20 FAIRCHILD, 721TC R40 KS-20616,L1A,5620 Q11 518 .
12 66J
c13 KS-19774 L1 .m R4t KS-20616,L1A,10KN q
12 KS-19774,L1, .0 Ra XS ;gg?g.ag 1130 Q13 518 SYMBOL
3 Ks-16390, 112, 2 Ra4 K3-30810;L14; 135 Q14 664 SHOWN N FS
Q15 514
— - _ 16 514
17 KS-19774,L5,.022 R45 KS-20616,L14,10KQ Q
18 KS-16742 134, I000PF 0SCILLATOR Rae K$-20616,L1A,22,100
19 S70CK., . ==l RA7 XS-20616,L14, 33,200
20 kS-19%74,15,..022 DESIG CODE R4S KS-20810,L1A, 10kn 813 g%
2 KS-19774,L5, .022 N MICROSON}CS, K1087A-1T18,9. 600 MHZ R49 KS-20810,L14,6190 Q20 RCA, 2N3440
C €22 K3-16742, L34, 1000PF Y2 VECTRON LAB. {NC.,231-2405,180.000KHZ ira) k- 50810 [L1873920
€23 KS-19774.L1, .01 Y3 VECTRON LAB. INC.231-2405,105.000KHZ Ral §5_23312 tm 2 Q21 66J
24 KS-197747L1, 01 Q22 666
23 278
758 KS-20616,L1A, 1040 N
2 R
- - ,L1a,70kn
_ L T S RE1 K5-20616, 110,866
R62 X5-20616,L1K, 287
€29 6020 OPTICAL COUPLER N2 Sostelertinid
3 KS-16742, £34, 510PF DESIG CODE R6A KS-20616.L14,392
b CONNECTOR oct TEXAS INST, TILI11
R67 K5-20616,L1A, 10KA
e oo = ERRThA,
£ — 4 .
P7 AMP INC., PART NO, 86479-1
p5 AMP INC., PART NO. 86479-2 & R70 KS-2016,L1A,33, 200
P8 AMP INC., PART NO 322'7]3# 555 g %8232 '[:2'%?»«1100
] P6 AP INC ) PART NO. B64T79-4 POTENTIQHETER R73 K$-20616,L14, 2670
e i R
R52 KS-19093, L1, 2K KS-20616,L18,10K0
Dlol R53 KS-19093, L1A 50K R7e KS-20616,L14,1300
RS54 KS-19093, L1A.50KN 7 §-12603.L1C,130
E DESIG CODE RS5 KS-19093, L1A, 10K0
ore b RS6 KS-18093, L1A, 2Kn RS0 KS-20616 L1, 3010 NOTES:
R8I KS-20616 ,L1A 1KQ :
CR3 258¢ 1. UNLESS OTHERWISE SPECIFIED:
CR4 426J R82 KS-20616, 11,3010 RESISTANCE VALUES ARE IN OHMS;
— cRs 446F sgz g—ggﬁg t;ﬁ ;o;o CAPACITANCE VALUES ARE IN MICROFARADS;
210 VALUES PRECEDED BY THE SYMBOL +({PLUS)
CR6 459€
CR7 a36p Res KS-20616,L14/5620 OR ~(MINUS) ARE IN VOLTS.
CR8 26F R86 KS-20616,L14,1KQ 1
R87 KS-20616 , L1A, 221 2. = GROUND RETURN.
CR9 4584
F gm ﬁgi 5. CONNECT PINS OF UNUSED INTEGRATED CIRCUITS
CR12 458¢ TERMINAL AS SHOWN IN THE TABLE.
cR14 4556 DESIG CODE
CR15 4264 P1-1P3 MALCO MFR CORP, 1300913 1C'S | PINS | CONNECT TO
] 4 (1,2 GRD
5 3 GRO
THERMISTOR . 6 | 1 GRD
RESISTOR I conE
INDUCTOR DESIG CODE R-—H _m
. DESIG CODE R12 KS-20616,L18, 10K
L1 BP-2657, 2,4UH R13 XS~ K
L2 DELEVAN® CORP, R14 KS- %32}2 Hﬁ }gKg HIGHEST CAPACITOR, DIODE,
L3 EAST AURORA,N.Y. RIS KS-20616,L1A,10K0 TRANSFORMER INTEGRATED CKT, RESISTOR AND
R16 KS-20616,L1A 10K DESIG CODE (SISTOR.USED ON THIS DRAWING
INTEGRATED CIRCUIT RI7 K$-206%6.L1A 10K S z_sson t31_[cRis| 1c20 | R87 |02
— R18 KS-20616,L12,10KQ 12 25600 NOT USED
DESIG CODE R19 KS-20616,L 1A, 10K
R20 KS-20616,L1A.10KQ c1-c4, | cR1 Jrc1-1c3{R1-R11,] 017
025,026, RES,R66,
fjgg Eg ggélg tm 10’58 30 R78,R79 ] 1SSUE
1648,C KS-20968,L9 R23 K5-20616.L18,10K2 LPART OF CcPS 3 3 /17
H R24 KS-20616, LiA | 3010 -
IC5A,C,D,E,F KS-20968,L2
. 1C68,C,D,F K5-20967.L6 R25 KS-20616,L14,3010
H %Eggg TEXAS INST.,SN7473N Rz K$~20616.L1A.3010
: KS-20967 L4 Rr kg—z%;e,m 3010 DATA TEST SET NO. 911NA
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