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1-0 LOAD AND CONTROL 

1-0 SELECT CONTROL 

1-0 SELECT CONTROL 

1-0 SELECT CONTR.C!.I .. ,_ 

I-05ELECT CONTROL 

1-0 SELE'T CONTROL 

1-0 WRITE 

INDEX CONTROL 

INDEX A AND B STAR GATES 

INDEX ADDRESS REGISTER SET 

INDEX STAR 

INDEX TAG LATCHES 

INDExING OPR CODES 

INDICATORS - CONSOLE 

INDICATORS CON50LE 

INDICATORS RE~ DwG 

INDICATORS-TAPE C~ CONSOLE 

INDICATORS-TAPE CE CONSOLE 

INH DR TERM RES' fiLTER CAP REF DWG 

INHIBIT 1 

1406 

1406 

PAGE 6 

44,33,31.2 

44.33,31.2 

44.34.21.2 

44,34,21.2 

44.32.11,2 

44.3l.11.2 

44.30.11.2 

44.30,11.2 

36.31.11.2 

36.31,11.2 

36.31,11.2 

36831,11,2 

36 .. 37.11.2 

36~ 37.11.2 

36.37.11.2 

36.31,11,,2 

42.!>6.1le2 

'42.76,11.2 

42.66.11.2 

42.'5,11,2 

42.65.11.2 

42.7!i.ll.2 

41.50.71.2 

31.24,11,,2 

31.09.2le2 

31.31,41.2 

31.31,21,2 

31.30.11.2 

31.31.31.2 

31.31111,,2 

32.34.21.Z 

32.34,11,2 

32.39.11.2 

31.05.11.2 

3l.0~.21.2 

31.0S.31,2 

7:;.11,41,2. 

73,ll.2l.l 

73.12.21,2 

73.11,11.2 

13.11.31.2 

"13.11,51.2 

13.11.61,2 

13.11.71.2 

13,12,11.2 

41.Sh6h2 

41,!>O.~H,2 

41.50.41,,2 

41,51,21.2 

41.50.01.2 

t.l.52.31.2 

37.20.11.2 

37,20,21,2 

U9.02.50.0 

n,alt11,2 

71,IH,12,,2 

42.40.43.2 

3!),1l.1l.2 

00.00.00.2 

GATE 

OZAS 

01Bl 

02A8 

01117 

02A8 

0167 

02A8 

0187 

'01A6 

01A6 

OlA6 

0146 

01A6 

OIM 

01A6 

elM 

01A1 

06SS 

0661 

OlAI 

06111 

06S5 

0286 

0182 

01B2 

0186 

0162 

0102 

0166 

011)2 

OlA7 

01A1 

01Al 

0182 

01B2 

0162 

OlA2 

02A2 

02A2 

02A2 

02A2 

02A2' 

02AZ 

02Al 

02A2 

0266 

0286 

0286 

0286 

0266 

01B1 

01Al 

01A2 

OlA1 

02Al 

OlAI 

OlAl 

01A3 

£c " 
llO,24V 
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TITLE 

REFERENCE ONL.Y 

lOGIC II 

INHIlHT 2 

INHIBIT 4 

INHISIT 8 

J NH 11:31 T A 

INHI61T 8 

IHHIS IT C 

INHIBIT C OIG AND ClONE 

INHIOIT CHECK LATCH 

INHIBIT CHECK SECTION 1 

INHIBIT CHECK SECTION 2 

INHIBIT DRI VERS 

INHItH TORI VERS 

INHIBIT DRIVERS 

INHlfjlT DRIV€RS 

1406 

1406 

INHIBIT GATING ANO ARITH CHEC~ LATCH 

INHIUIT RESISTORS&FJLTER C REF. DWG. 1406 

INHIBIT WM 

INPUT OUTPUT LINES REF DWG 

INPUTS FROM TAU REF DWG 

INPUTS FROM TAPE DRIVE 1'30 REF OWG 

INPUTS FROM TAPE UNIT 719 REF DWG 

INQUIRY ATTACHMENT CONTROL CKTS 

INQUIRY ATTACHMENT DATA CKTS 

INQUIRY ATTACHMENT--DAT~ CKTS 

I~aulRV ATTACHMENT-~CONTROL CKTS 

INQUIRY FEED THRU MOO-D 

INQUIRY-MODE MODIFY 

INTERLOCK STOP 

LAST ADDRESS & READ END CONT~OL 

LOAD LATCH AND G~TED WM 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX 

LOGIC H~l)E)( 

L.OGIC INDEX 

L.OGIC INDEX 

lOGIC INDEX 

LOGIC INDEX 

LOGIC INDE)( 

LOGIC INDEX 

LOGIC INOEX 

LOGIC INDEX 

LOGIC: INDEX 

LOGIC IND~X 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX 

LOGIC INDEX', 

LOGIt: INDEX 

LOG!C INDEX 

LOGIC IND[;X 

LOGIC INDEX 

LOGIC INDEX 

LOGIC rNDEx 

LOGIC INDEX 

TAU 

TAU 

TAU 

1406 

1406 

1406 

PAGE 1 

]5.11.51.2 

-"3'!I.12,11,2 

3S.12.51.2 

3S,13.1l.2 

35.130!)loZ 

35.14.11.2 

35,15.11.2 

35.17,71.2 

35,11.S1.2 

35.11.61.2 

42.58,11.2 

42.68.11,2 

4l.18.1l.2 

46.10.51,2 

44.13.21,2 

42.68.21.2 

3S.14.!::I1.2 

73,91.91,2 

B9.0Z,3!),O 

B9,02,21,0 

89.02.20,0 

17,01.11,2 

71,Oh 21.2 

71.01,21.2 

71,Olol1.2 

77.01,31.2 

77,01,0102 

36,02,11.2 

3f'a16,1l,2 

31.07.11.2 

B9,10.01. 1 

69,10,OZ,1 

89,10.03,1 

31,01,10.a 

31. 10.10.2 

32,30,10,2 

3/ .. 00.00.2 

)!!t,10.10.2 

3h20,10.2 

36.00,00.2 

36.0lo 10.2 

36.01.10.2 

36.0lt 10.2 

36.11.10.2 

36,30,10,2 

36.30,10.2 

36.31,00,2 

:H.OO.OO,2 

37,17.10.2 

41,1l.IO.i!' 

42,53,10,2 

42,63,10.2 

42,65.00.2 

42.13.10.2 

4 1 .. 10.00.2 

44.15.00.2 

1j.4,30.01.2 

44.30,10.~ 

00,00,00.2 

GATE 

OlA' 

OlA3 ' 

OlA3 

01A3 

OlA) 

OIAl 

OlA) 

01Al 

OlA3 

OlA3 

OIAl 

06131 

06B~ 

OlM 

0287 

061H 

alA) 

OZA2 

02Al 

02Al 

02A1 

0181 

0167 

02AtI 

02A8 

0187 

01A2 

01S .. 

01B .. 

0182 

01B2 

0183 

OlAl 

0186 

OlA' 

0181 

OlA' 

01A6 

OlAS 

01B .. 

01Bl 

OlA6 

01A6 

0185 

01A2 

01137 

0288 

0681 

06B4 

0665 

OZU1 

02A7 

02A8 

Olll7 

,EC Ii 

l103Z .. V 
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TITLE. 

LOGtc INUEX 

LOG Ie ~NDEX 

lOGIC iNDEX 

L06tC lNf)(;,l( 

LOGIC iNDEX 

LOGIC tHOE-X 

LOG Ie 1 NDE-:X 

LOGIC INO£)( 

LP PT & UUSY L REWIND REWlND UNLD 

LRCR ERROR & lRCR RESEt 

LRCR REG PSNS 1 2 4 AND 8 elTS 

LRCR REG P5NS A BAND C BITS 

MANUAL CARRIAGE (TAL 

MANUAL CONTROLS SECTION 

MANUAL CONTROLS SECTION 

MANUAL CONTROLS SECTION 3 

MANUAL OPERATION 

MANUAL OPERATION 

MANUAL OPERATION-C.E. CONSOLE 

MANUAL OP~HA1ION-QPtRATORS CONSOLE 

MAN0AL OPERATION-OPERATORS CONSOLE 

MANUAL OPERATION RESET AND LOAD TAPE 

MEMORV SWITCH DRIVE 

MOD. CTRLS IV TRAN &1400 CHAR CTRL 

MOO.ClRLS III LJNITS&Tt.:NS Bon. &. (R 

MODIFIER CONTROLS II MODC,3Gl-l 

MODIFiER CTRLS T PLUS 1 AND MINUS 1 

MODifIER EvEN DIGIT GENERATOR 

MODIFIER INVALID ADDRESS 

MODlfJfll 000 DIGIT GENERATOR 

MODIFIER 5((T 2 ~IT 

MODIFIER SEcr A HIT 

MODlflE~ SECTM ~ oIT 

HODlffER SECfD B ijlT 

MODIFIER SHT. B HlT 

MODIFIER SECT. eOR~Ow-CARRV UlT 

MODifIER SECTe (Z utT 

MODIF!ER SE.CT. (DIGIT BIT 

MOtilF1ER lONE CK GEN 

MODIFIER-SECT 1 BIT 

MODIfY OPERATION CONTROlS 

MOVE COLUMN BINARY 

MOVE RECORD 

MULTIPLY AND DIVIDl OP CODES 

o REGISTER GATING-WKITE LATCH 

ODD PARITY OPL~ATIONS CHECK 

ODD-EVlN CHARACTER :OUNTER 

OP REG ZO~t DECODE 

OP REGIST[R LATCH 

OP REGISTER UNITS DECODE 

OP REGISTER UHIT5 OECODE 2 

OPERATiON CODES n NOT A lONE 

OPERATION CODES A NOT B ZONE 

OPERATION CODlS AB lONE 

OPERATION COOES NOT.AU lONE 

OPERATIONAL DECODE 

OPERATIONAL DECODE 

OPERATIONAL DECODE 

TAU 

TAU 

TAU 

. TAU 

REfERENCE ON\oY 

\.OG 1:( tI 

41t,70.00,2 

46.10.001112 

46,36.10,2 

46,!H.lO,2 

10.10" \ ').2 

1Q.10,,11,2 

70.10 • .11112 

74~lO.lO.2 

B9.6ChOZ.l 

B9.50.42.1· 

69.50.40,1 

69.50.41,1 

36,41.1.1.2 

3l.0:h 11.2 

31.03.21.2 

31,03.31.2 

71,71.41.2 . 

71.7h6lt2 

7l.H.H.2 

71.71,11,2 

71.n.ll.2 
HII7l1l21.l 

46,31.91.? 

32.42.41.2 

32.42,3lt2 

32.42.21.2 

32.42,11.2 

32,44.2'1.2 

32.!44,41.~ 

32,44,11.2 

3-21143.21.2 

32t&43o!H.Z 

32043131.2 

32.43.41.2 

32043.61.2 

32.43.91.2 

32.43.61.1 

32,43,71.2 

32,,44.31,2 

3.2.43,11.2 

1406 42 0 65,,02,,2 

41"lle41.2 

41,51.11.2 

/t4."lO,91,2 

fAU 

"'4.11,71,2 

3':1&26,21.2 

tI9. I.O.6¢! .1 

~~.22·.1h2 

3!,.Zl.lle2 

35,13.U.2 

35.23.21.2 

35.25.11., 

35.26·.11.2 

35.24.11.2 

35.27.11.2 

10.11,,1.2 

70.11.21.2 

70.11.41.2 

PAGE 8 

OO.CO.OOH 

tiME 

021;)6 

01A4 

01A~ 

OlA5 

02A1 
OZAl 

02A2 

02~1 

OOXA 

OOKe 

OOXC 

OOXC 

0161 

01»2 

0182 

OTB2.· 

02A1 

02Al 

, 02,Al 

02Al. 

011\2 

02A1 

01A5 

OlAS 

OlAO 

alAS 

01AS 

OlAS 

.OlAB 

01A8 

01AS 

01A8 

. OlM 

01A6 

01A8 

01A8 

\1iA8 

OlA8 

alAS 

QlAS 

06134 

02B8 

02iJ6 

OllH 

0201 

Ol,H 

00)(( 

01B1 

OlUl 

01B1 

0101 

01iB 

Oil11 

oun 

0161 

02A2 

02A2 

02A2 

EC .' 

ll0:324V 
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TITLE 

OPERATIONAL DECODE 

OPERATIONAL OECOD~ 

OPERATIONAL D~CODE 

OPERATIONAL DECODE 

OPERATIONS CHECK LATCH 

OPR REG DISPLAy DRIVE 

OUTPUTS TO TAPE UNIT 729 REF OWG 

OUTPUTS TO TAPE DRIVE 1.330 REF DWG 

OUTPUTS TO TAU REF DWG 

OVERLAP RUSY AND COMPLETE CONTROLS 

OVERLAP CONTROLS 

OVfRLAP CONTROLS 

OVERLAP INTERLOCK STOP CONTROLS 

OVERLAP PROCESS INT~RLOCK CONTROLS Z 

OVERLAP STAR-GATING 

OVERLAP STAR-HUNDREDS 

OVERLAP STAR-TENS 

OVERLAP STAR-UNITS 

OVERLAP START CONTROLS 

OVERLAP-PROCESS INTERLOCK CONTROLS 1 

PFR CHECK LOGIC 

PFR CHECK PLANE REGISTER 

PfR ENCODE-VALID lTV 

PFR OP CODE GENERATION 

PR PAR ERROR 

PR ROY START-AFTER SP CTRL NUMERI~ 

PR ROY START-AFTER SP CTRl NUMERIC 

PR ROY TR-SET 201 202 2 3 

PR RDY TR-5ET 201 202 2 3 NUMERIC 

PR SCAN PR SCAN CaMP AND WM PR TRIG 

PR SCAN PR SCAN COMP AND WM PR TRIG 

PR SCAN PR SCAN cOMP l~S NUMERIC 

PR SCAN PR SC~N COMP TRS NUMERIC 

PR XFER'AND PR XFER caMP TRS 

PR XFER ANO PR XFER COMP IRS NUMERIC 

PRE-SENSE AND SENSE AMPLIFIERS 

PRE-SENSE AND SENSE AMPLIFIERS 

PRE-SENSE AND SENse AMPLIFIERS-2K 

PRE-SENSE AND SENSE AMPLIFIERS -4K 

PRINT BUFFER RING ORIVE 

PRINT DUFFER TENS RING 

PRINT SUFFER TENS DRIVE 

PRINT aUFFER UNITS RJNG ua-U4 

PRINT BuFFER UNITS ~ING U5-U9 

PRINT COMPARE 

PRINT COMPARE 

PRINT COMPARE NUMERIC 

PRINT COMPARE NUMERIC 

PRINT CONTROL CLOCK PULSES 

Pin NT ERROR 

PRINT ERROR 

PRINT ERROR ~U~ERIC 

PRINT ERROR NUMERIC 

PRINT INTERLOCK RD PCH 

PRINT INTERLOCK RD PCH NUMERIC 

PRINT READY START' AFTER SPACE CTRl 

PRINT READY START & AFT~R SPACE CTRL 

PRINT READY TR AND SET 201 NUMER!C 

PAGE 

R EfE R Et.CE ONL v 
LOGIC Ii 

1406 

1406 

9 

70.11.'.1.2 

11.11.11.2 

71,11.21.2 

11.11.31,2 

35.28.31,2 

l!h29,l1.Z 

89,02.25,0 

89.0Z.26.0 

li9.02.30.0 

74.21.11.2 

71.61.21.2 

74.21.31,2 

74.31.6'1.2 

74,31,51,2 

14,11,11.2 

1~.1l,4le2 

14.11.31.2 

7/ •• 11.21.2 

7/ •• 31,11.2 

11 .. :n,41,2 

S6.17,41.2 

'6,10.91,2 

56.13.11,2 

56.1S,l1.2 

46.36.91.2 

36.31.71,2 

36.31,71,2 

36.31.31.2 

36,31. 31.2 

36,31,41,2 

36,31.4!e2 

36.31,41.2 

36.31.41.2 

36,31.51.2 

36.31,!H,2 

42.69,11.2 

42.79.11.Z 

42,59,11.2 

42.,9.11.2 

46,31,71,2 

46,31,61.2 

36.37,91.Z 

46.31.41.2 

1.6.37.S1.2 

36.33.21,2 

36.33.21.2 

36.3'h21.l 

36.33,21,2 

, '16.37,81.2 

36,37.21.2 

36,37,21,2 

36.37,21.2 

36.37.21.2 

36.:H.~1,2 

36.31.~l,2 

36,31,71,2 

36,31.71.2 

36.31. 31.2 

00.00.00,2 

GATE 

02A2 

02Al 

OZA,I 

02A1 

0181 

UIBI 

02Al 

02A1 

OZA1 

02B1 

OlA1 

02B1 

02Bl 

02Bl 

02131 

0281 

0281 

02B1 

0281 

02Bl 

0187 

0187 

OlB" 

01B7 

OlA5 

01A6 

01A6 

0lA6 

0lA6 

01A6 

OlA6 

01A6 

OlA6 

OlA6 

OlA6 

06Bl 

068' 

01Al 

OlA1 

OIA' 

OlA!J 

OlBS 

OlA5I 

OlA~ 

OlA6 

01A6 

alA6 

01A6 

OlAS 

01A6 

01A6 

01A6 

01A6 

01M 

OlA6 

01A~ 

01A6 

OlA6 

£C II 

U03Z4V 
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TITLE 

PRINT READY TRIGGER ANU.SET 201. 

PRINT ~~AN (OUNT[H 

PRtNT SCAR COUNTER 

PRINT SCAN COUNTER NUMERIC 

PRINT SCAN COUNTER NUMERIC 

PRINT STORAGE LATCHES 1 2 4 8 

PRINT STORAGE LATCHES A-8-C-WM 

PRINT STORAGE 5tNSE AMPLIFIERS 

PRINT STORAGE ARRAY 

PRINT STRG LTCHS WM-PEC-PLC-EaC 

PROCESS CHECK AND MAR KEY CONTRO~ 

PROCESS CONTROL SECTION 

PROCESS CONTROL SECTION Z 

PROCESS CONTROL SECTION 3 

PROCESS CONTROL SECTION 4 

PROGRAM ACTIVITV RECORDING CONTROLS 

PROGRAM SKIP LATCH 

PROGRAM SKIP POSITIVE TEST 

PSS COUNTER 

PSS COUNTER 

PSS COUNTER 2 4 BIT DECODE NUMERIC 

PSS COUNTER 8 A B BIT DECODE NUMERIC 

pss COUNTER ADVANCES 

PSS COUNTER ADVANCES NUMERIC 

PSS COUNTER ADJUST CONTROL TRIGGERS 

PSS COUNTER CONTROL GATES 

PSS COUNTER CONTROL GATES NUMERIC 

PS5 COUNTER CONTROL TRIGGERS NUMERIC 

PSS COUNTER CO~TROLS 

Pss COUNTER CONTROLS NUMERIC 

PSS COUNTER NUMERIC 

PS5 COUNTER NUMERIC 

Pss MEMORY RINr. 

PS~ MEMORY RING 

PSS MEMORY RING NUMERIC 

PSS MEMORY RIN~-NUMERrC 

PSS TRIGGER 

PSS TRIGGER 

PSS TRIGGER NUMERIC 

Pss TRIGGER NUMERIC 

PULSE DISTRIBUTION 

PULSE DISTRIBUTION AND FEED THRUS 

PUNCH CB GENERATION 

PUNCH CHECK DECODE 

PUNCH CHECK DECODE 

PUNCH DECODE 

PUNCH O!;CODE 

PUNCH DECOOE 

PUNCH DECODE 

PUNCH DRIVER RESET 

PUNCH DRIVER RESET 

PUNCH DRIVE TENS 

PUNCH DRIVE TENS 

PUNCH FEED 

PUNCH MATRIX 0-1 

PUNCH MATRIX 0-1 

PUNCH MATRIX 2-3 

PUNCH MATRIX 2-3 

PAGE 10 

REFERENCE ONLY 

LOGIC II 

46.10.41.2 

31.09.11.2 

:.H.02.n.2 

31.02,31,2 

31,02,41,2 

74.11.81.2 

34,21.31.2 

36.34.11.2 

36,34,31,2 

3(a34.5lt2 

36.34,61,2 

36.34,21.2 

36.34.21.2 

36.34.11.2 

36,34,41,2 

36.34.11.2 

36.34.21.2 

36.34,21.2 

36.31,21.2 

36.3h21.2 

36.31.0le2 

36.31.01.2 

36.3ltOl.2 

44.10.11.2 

36.21.11.2 

36.23,11.2 

36.28.21.2 

36.28.21.2 

36.29.11.2 

36.l9.21.2 

01A6 

01A6 

0lA6 

01A6 

01A6 

01Att 

01"'+ 

01A4 

01A4 

01A4 

0182 

0162 

0182 

0182 

01B2 

02B1 

0182 

0166 

01A6 

01A6 

01A6 

01A6 

·01A6 

01A6 

01A6 

01A6 

01A6 

01A6 

01A6 

01"6 

01A6 

OlA6 

01A6 

01A6 

OlA6 

01A6 

01A6 

01A6 

OlA6 

01A6 

0281 

02137 

01B4 

0187 

01B7 

01B7 

OlB7 

01137 

alb" 
0187 

OlBl 

0181 

01S7 

01134 

01B7 

01B7 

01B7 

01B7 
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TITLE 

PUNCH MATRIX 4-5 

PUNCH MATRIX 4-5 

DUNCH MATRIX 6-7 

PUNCH MATRIX 6-7 

PUNCH MATRIX 8-9 

PUNCH MATRIX 6-9 

PUNCH SCAN GENERATION 

PUNCH SCAN COMPLETE 

QUI BINARY DOUBLER 

QUI-UINARY VALIDITY CHECK MATRiX 

QUJ-OINARY VALIDITY CHECK LATCH 

QUI-BINARY DOUBLER CARRY TRIGGER 

QUI-ijINARY DOUBLER ENTRY 

CUIN ADDER ao Q2 Q4 Q6 08 NOT CARRY 

QUINARY ADDER OUTPUT 

QutNARY ADDER-CO Q2 04 Q6 CARRV 

RD PCH COL BIN LATCH 

RD PCH COL BIN TRIGGER 

RD-PCH COL BIN MAR conTROL 

READ A REG VRt:, 

READ CLOCK 

READ. CLOCK GATING 

READ CLOCK ~ATING 

READ CLOCK DRIVE 

READ CONOI TlON 

READ DELAY CONTROL 

REAO FEED 

READ GATING 

READ GATlNG 

READ GATING 

READ GATING 

READ GATING 

READ GATING 

READ GATING 

READ IMP C~ LOGIC 

READ PU~CH RELEASE 

READ PUNCH INDICATION 

~EAD RECOGNITION 

READ RECOGNITION 

READ SCAN COMPLETE 

READ S"CAN GENERA TJON 

READ WRITE VRC 

REFERENCE DRAWING 

REG A AND HEG B C BIT PSN 

REG A AN[) REG ~ AND 2 BIT PSNS 

REG A AND REG U 4 ANO 8 BIT PSNS 

REG A AND REG B A AND a ~lT PSNS 

REVERSE SCAN 

R-W REGISTER BIT POSITION 

R-W REGIST~R ~tT POSITION 

R-W,REGISTER BIT POSITION 

ROW BiT CORE & RD aRSH CONN REF DWG 

ROW UIT CORES & p~ MAG (ONN REF DWG 

SEL&REAOY RD-&WRIT[ 

SELECT £. READY 

Sf.NSE SwlTCttES OPTIONAl. 

SERIAL DISTRIBUTION SECTION 

SERIAL DISTRIBUTION SECTION II 

REFERENCE ONLY 

LOGIC II 

TAU 

TAU. 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

36,29,3hZ 

36,29,31,2 

36,29,41,2 

36,29,41,2 

36,29, ~n.2 

36.29.H.Z 

36,22.11.2 

36.0lt21,2 

44,18,11.2 

34.32,19,2 

34,32,20,2 

44,18.21.2 

44,18.01,1 

34,32.14.2 

34,32.17,2 

34,32,15,2 

41,11,21,2 

41,11,11.2 

41,11.31.2 

59.S0.10.1 

69.10,20.1 

69c>10,30,1 

8911110.:n.1 

89.10.10,1 

89.60,20,1 

89030,10.1 

36 .. 10.11,2 

70,,61,21,2 

70,61.21.2 

70.6h31.2 

10,61-31.2 

70.61.41.2 

70,61,41,2 

7ltttle 11,2 

36.10.21,2 

56.10.l1.2 

36.18,11.2 

~9.40.60.1 

69.40.61.1 

36.01.31.2 

36.11,11.2 

B9.50.20.1 

73.00.00.2 

139,40.23.1 

69,40.20.1 

lH.I.O.Z1.1 

139,40.412,1 

31,04,11.2 

r:ll) .40.S0 .. 1 

69.40.51.1 

B9.40.~2.1 

4;2.40.51.1 

42.40.'~,1 

B9.60.10,1 

B9 .60. 01.1 

34,22.11.2 

32.41.11.2 

3l.41.Z1.Z 
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00.00.00.2 

GATE 

0167· 

0187 

0187 

0187 

01B7 

0187 

0184 

0184 

02A7 

0186 

0186 

02A7 

02A7 

0163 

0163 

0183 

02B8 

02B8 

02B8 

OOX( 

00X8 

00X8 

00X8 

ooxo 
OOXA 

00X8 

0184 

02A2 

02A2 

02A2 

02AZ 

02A2 

02A2 

OlAl 

0184 

0184 

0164 

OOXC 

OOXA 

01134 

0184 

OOXC 

02A2 

OOX( 

OOXC 

OOXC 

OOXC 

01~2 

OOXC 

OOXC 

OOXC 

OlAl 

OlAl 

OOXA 

OOXA 

011)6 

OlAS 

01AS 

EC II 

U0324Y 



124464 1401 ALPHA~ETICAL LOuie LISTING 

TITLE 

SERIAL DISTRIBUTION SleTION III 

SERIAL DISTRIBUTION SECTION IV 

SER IAL GA TE 

SERIAL GATE 4 ANU 8 81TS 

S!::RIALllING GATE (I) A~L> tiCZ 

SERIALIZING GATE HA AND H8 

SET STARS AND ADOlR CARRY 

SET UP A R€G CONTROL 

~ET"UP ADDR CONTROL 

SIGN CONTROL AND H tilT ZONE ADDER 

SIuN TRIGGER 

SIG~AL DISTRIBUTION SHEET 

SINGLE CYCLE PRINT CONTROLS NUMERIC 

SINGLE CYCLE PRINT CONTROLS 

SINGLE CYCLE PRINT CONTROLS 

SINGLE CYCL~ PRINT CONTROLS NUMERIC 

SKEw ERROR ~ A R~G VRC 

SOCKET RESERVATIONS 

SOCKET RESERVATIONS 

SOCKET RESERVATIONS 

SOCKFT RESERVATIONS 

SOCKFT RESERVATIONS 

SPACE COUNTER 

SPACE SKIP REGISTER 

SPACE SKIP COMPARE eQUAL 

SPECIAL CHARACTER COMPARE 

SPECIAL CHARACTER COMPARE 

STACKER SELECT 

START 

STOP BRUSH INTEGRATION 

STOP BRUSH INTEGRATION 

STOP 1-0 ATTACHMENT 

STOP 55 TIUGGER 

STOR ADDRESSING H8 LOCATION Cl4-D14 

STOR ADDRESSING HA LOCATION C16-016 

STOR ADDRESSING HS LOCATION C11-017 

STOR ADDRESSING HCD LOCATION (15-015 

STOR ADDRESSING HCl LOCATION C18-018 

STORAGE ADDR MANUAL CONTROL & RESET 

STORAGE ADDRESS ui LOCATION COI-0 

STORAGE A~L>RE5S T1 LOCATION (06-0 6 

STORAGE ADDRESS Hl LOCAT10N C11~Dll 

STORAGE ADDRESS u2 LOCATION (02-0 2 
-»<. 

STORAGE AODRES~ T2 LOCATlON (07-D 1 

STORAGE ADDRESS HZ LOCATION e12-012 

STORAGE ADD~ESS U4 LOCATION C03-D 3 

STORAGE ADDRESS T4 LOCATION C08-0 8 

STORAGE ADDRESS UB LOCATION (04-0 4 

STORAGE ADDRESS TM LOCATION (09-D 9 

STORAGE ADDRESS UA LOCATION (19-0l9 

STORAGE ADDRESS ue LOCATION C21-02l 

STORAGl ADDRESS uCD LOCATION C05-0 5 

STORAGE ADU~ESS TeD LOCATION CIO-01 

STORAGE ADDRESS uel LOCATION CiO-02 

STORAGE ADDRESSING H4LOCAlIONCIl-D13 

STORAGE CLOCK PULSE& Z1 l2 

STORAGE CONTROL PUL~E GENERATION 

STORAGE eOHE FRAME REf. DWG. 

REHRENCE"ONI.Y 

LOGIC II 

TAU 

TAU 

TAU 

TAU 

TAU 

TAU 

1406 

1406 

32.39.41.2 

36.49.11.2 

36.35.21.2 

B9,50.51.1 

89.90,11.9 

B9.90.10.8' 

36,44.11.2 

36,45.11.2 

44,31,l1,l 

31,01,11,2 

32.37,41,2 

32.38,11.2 

32.3tJ.21.2 

32.30.11,2 

32,35.21,2 

32,35,31.2 

32,36.31.2 

32,36.41,2 

42.61.03.2 

32.35.51.2 

3Z,J6.51.l 

42.61.02.2 

31.12.94.:2 

42.60,11,2 

PAGE 12 

GATE 

01A8 

01A8 

01A7 

01A1 

01A7 

01A7 

0287 

0104 

0184 

0103 

02B7 

01B1 

OlA6 " 

01A6 

01A6 

01A6 

OOXA 

ooxa 

oox' 
OOX, 

OOXA 

OOXA 

0181 

01B1 

OlBl 

02A8 

0101 

OlB4 

01B2 

t)llU 

0161 

0186 

0161 

01A7 

01A7 

01A7 

01A7 

01A7 

01A7 

01A7 

01,\7 

011\1 

0141 

01A7 

01A7 

01Al 

nA1 
OlAl 

OIAl 

OIAl 

01A7 

01A7 

01A7 

01A7 

01A7 

01133 

061:)4 

06B1 

EC , 

1l0321tV 



724464 1401 ALPHABETICAL LOGIC LISTING 

TITLE 

STORAGE CORE· ;:·RAt.1£ REf. DW". 

STORAGE CORE F~AMES REF DWG 

STORE CONTROLS 

STORE CYCLE D~IVtRS 

STORE I STAR 

STORE INDEX CONTROL 

STORE INDEX CYCLE TRIGGERS 

STORE INDEX CYCLE TRIG GAtEs 

STORe CLOCK PULSESRl R2 R3 STROBE A 

SW CORE DRIVE TERM RES 4K REF DwG 

SW CORE DRIVE TERM RES 2K REF DWG 

SwITCH MODE 

SWI TCH MODe. 11 

5wlTCH MODE-INQuiRY MACH ONLY 

SWITCHES AND INDICATORS CONSOLE 

SWITCHES CONSOLE LOwER PANEL 

SWITCHES LOWER PANEL 

SWITCHES MANUAL ADDRESS THOUSANUS 

SWITCHES MANUAL ADDRESS UNITS' TENS 

T TIME OOOM015 015-045 

T TIME 000-030 030-060 

T TIME 030-105 015-105 15-000 

~ TIME 045-060 015-030 060-015 

T TIME 04S-075 U TIME 0 60 

T TIME 060-000 075-090 030-090 

T TIME 060-'090 

T TIME 090-000 

T TIME 090-105 105-000 

T TIME 090-030 U TIME 075-10~ 

TAPE ANO RP OVERLAP MODE LATCHES 

TAPE OVERLAP CONTROL INTEKLOCK 

TAPE UNIT LINES 

TA?E UNIT LINES 

TENS ADDRESS DECODE 

TENS DECO~E S~ITCH 

TENS DECODE SWITCH 

TENS HAMMER DRIVE 

TENS R[NG SWJTCHES 

TENS RING SWITCH~S AND INHI~lT TERM 

TIE ~OWN LIST REFERENCE DRAWING 

TRANSFER PROGRAM 

TRANSFER PROGRAM SKIP 

TRANSFER SCAN MAR CONTKOL 

TRANSLATE AND CHECK DIGIT 

TRUE COMPLEMENT 

TRUF. COMPLEME~T BINARY ENTRY 

TRUE COMPLEMENT ANALYSIS 

TRU~ COMPLEMENT 'QUINARY ENTRY 

U TIME OOO~015 060-090 

u TIME 0.)0-030 030-060 TTrME 000- 6 

U TIMe O~U-045 U45-060 60-075 

U TIME lU~-OOO 090-000 

UO-U4 HAMMtR DRIVE 

US-U9 HAMMER DRIVE 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

REFERENCE ONLY 

LOGIC' 

1406 

TAU 

TAU 

1406 

1406 

TAU 

TAU 

TAU 

42.70.11.2 

42.40.11.2 

41.!ih41.2 

41.50.:U .• Z 

41.5h51.2 

41.51.31.2 

41.,0.21.2 

41.50.11.2 

31.12.93.2 

42.40.41.1 

42.40.42,2 

37.30.11.2 

37.30.12.2 

37.30.11.2 

37.31,11.2 

37.10.11.2 

,31.30.:H.2· 

37.30.2Z.2 

37.30.21.2 

31..12.22.2 ' 

31,12.12,2 

. 31.12.41.2 

31.12.31.2 

31.12.92.2 

31.12,32,2 

3ll.12.11.2 

3lL.12.2h2 

31,12,42,2 

31.12,91.2 

74,21.01.2 

74.41,11.2 

69,60.50.1 

89.60.51.1 

36.36.41.2 

42.64.11.2 

42.74.11.2 

36.38.31.2 

4(,.10.81.2 

46.10,91.2 

42.40.10.2 

75.01.09.2 

34.21.,U.2 

56.12.11,1 

34.32.18.2 

34.31.12.2 

44.18,31.2 

34.31.11.2 

44.18.41.2 

31.12.61.2 

31.12.51.2 

31.12.71.2 

31.12.62.2 

36.38.01.2 

36.38.11.2 

B9.90.11.1 

ll9.90.12.1 

69.90.51.1 

31.01.20.2 
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00.00.00.2 

GATE 

06fj5 

OlAl 

0286 

0286 

0266 

0286 

0266 

0266 

01B3 

D1Al 

OlAl 

01Al 

OiA2 

01Al 

OlAl 

OlAl 

01Al 

OIAZ 

OIAl 

0163 

018:1 

01133 

·01lj3 

Oll:)3 

011:33 

0183 

0163 

0'lt'!3 

01B3 

0261 

0261 

OOXA 

OOXA 

01B5 

0661 

06B5 

01B5 

OlA4 

OlA4 

OlAI 

02Ae 

0166 

01B7 

01B3 

01B3 

02A7 

01B3 

02A1 

01B) 

01b3 

D1U3 

01B) 

01S, 

01B5 

ooxa 
OOX( 

OOXA 

0162 

EC M 

1l0324V 



724464 1401 ALPHABETICAL LOGIC LISTING 

T ITL.E 

REFt::RENC~ ONL.Y 

LOGIC Ii 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNI1 PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHARt 

UN I T PLUGG I,NG CIIART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHAHr 

UNIT PLUGGING (HART 

UNIT PLUG~lNG CHART 

UNIT PLUGGING CHART 

UNfT PLUGGlNG CHART 

UNIT PLUGGING CHART 

UNIT PL.UGGING CHART 

UNIT PLUGGING CHART 

UNIT PL.UGGING CHART 

UNIT PL.UGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PL.UGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PLUGGING CHART 

UNIT PL.UGGING CHART 

UNITS ADDRESS DE~ODE 

UNITS DECODE SWITCH 

UNITS DECODE SWITCH 

UNITS DECODE SWITCH 

UNIT5 HAMMER DRIVE DISTRIUUTION 

UNITS RING SWITCHES 

£RM 

UNITS ZONE SERIALlllNG GATE 

UTIME90-l0~ 30-90 75-90 30-000 60 9 

VALIDITY (HECK 

VOLTAGE OISTRIBUTION 

1406 

1406 

1406 

1406 

1406 

WRITE CLOCK TAU 

WRITE CLOCK AND D~LAY COUNT DRIVE TAU 

WRITE CLOCK GATING TAU 

WRITE CONOITION TAU 

WRIT~D£LAY CONTROL TAu 

WRITE DISC TA.F?E.,./Io'ARI(,Er~A~E'''T;pi~i' 

WI~ J TE GAT ING 

WR ITE GATING 

WRITE GATING 

WRITE GATING 

WRITE GATING INPUT TO TAU 

WRITE GATING-O REG. STORE A REG. 

X POSITiON LAT AND MULTIPLIER LAT 

ZONE BIT GENERAlOR 

31.10.20.2 

3lelh3C.2 

)!).10,20.2 

35,20 • .20,2 

36,01,10,2 

36,17.20.2 

36.30,4?O.2 

36.37.10.2 

:n,10.10,Z 

41~lO.10.2 

41.50.00.2 

42,!)3,20,2 

42.63,00.2 

42.73.10,2 

44.15.10.2 

464151,00.2 

70 0 10,11.2 

71 41 10.11.2 

73011,82.2 

14811.10.2 

42.61,04,2 

31.12,8hZ 

89.20.10.1 

:~9.60.30.1 

10.51,l1.2 

10,51,31,2 

74,11,b1,2 

44.11.21.2 

34.33.11.2 

GATE 

01B3 

OlB6 

01Al 

01A8 

01A3 

01Bl 

OlA6 

01!:l4 

0lli1 

01U1 

01A6 

01A6 

OlA6 

018S 

OlA2 

02U8 

O,Zab 

OlAl 

06Bl 

0684 

06B~ 

02A? 

01~1 

02A8 

0267 

OlA4 

OlAS 

01A!) 

02A2 

OlAl 

02A2 

0261 

016S 

OlAl 

0661 

06b5 

OlB~ 

OlM 

OlA1 

0183 

0184 

OlAl 

ooxa 
ooxe 
ooxu 
OOXA 

OOXtl 

OOXA' 

02A2 

02A2 

02A2 

02A2 

02Al 

02Bl 

0261 

oun 

1l03Z4V 
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7229.)1 
1401 SYSTEM 

INSTALLATION· PROCEDUR£ PAGE I Of 6 , 
.' 

I. CHECK ALL MATERIAL RECEIVED AGAIHST SHIPPING CHECK OFr LIST CONTAINED IN 
SYSTEM INSTALLATION PARTS PACKAGE (THIS PACKAGE CONTAINS ALL DETACHABLE. 
CABLES ETC). . 

2. REMOVE ALL SHIPPING TAPE I • BRACES AND OTHER MATERIAL AS PER PACKING AND 
UNPACKING INSTRUCTIONS 'NCLUDED WITH EACH UNiT. . 

3. 

4. 

5. 

6. 

7. 

AT THIS TIME MAKE A THOROUGH PHYSICAL CHECK FOR OA~IAGEO, BROKEN OR lOOSE PARTS 
RESUL T I NG FROM SH I PMENT (I NCLUD I NG EDGE CONNECTORS I. 6~UTO~ - TURN FEED OVER 
MANUALLY WHEN REINSERTING BRUSH ASSEMBLY TO PREVENt BR H AGE. . 

INSTALL THE FfLE rEEO MAGAZINE ON THE 1402. (REFER TO 1402 CE REFERENCE 
MANUAL. FOR INSTRUCTIONS.) 

CHECK THE 1402 ~ELAY GATE FOR LOOSE RELAYS AND DISPLACED ARMATURES. 

MANUALLY TRIP CLUTCHES AND FEED CARDS THROUGH THE READ AND PUNCH FEEDS. CHECK 
FOR BINDS. . 

CHECK ALL MANUAL KNOBS. lEVERS, AND COVERS ON THE 1403 FOR PROPER OPERATION. 
II 

INSTALL (2) ANTI-WALK FOOT COMPONENT PARTS (2 SETS) TO THE 1403 fRAME NEAR THE 
CASTERS BY THE FOLLOWING PROCEDURE, 
INSERT THE MOUNTING STUD IN THE MACHINE.FRAME FOR ITS FULL THREADED LENGTH. 
ASSEMBLE THE FOOT COVER AND MOUNTING fOOT TO THE STUD. BACK THE MOUNTING STUD 
OFF FOR THE REQUIRED DISTANCE TO STABILIZE THE MACHINF.. 

" , 
i 

'j 

.~ -.. 

,~ 

A ; 

0.; 
.~ 

,. . -, 

" 
B ~ 

8. 

9. 

1403-CHECK FOR OIL IN THE HYDRAULIC RESE~VQIR. APPROX LEVEL TO BOTrOM Of MAGNETS. C , , 
1403-CHECK FOR Oft IN THE RESERVOIR AT THE RIGHT END OF THE IIT" CASTING 
( IBM #6) - 1403 . . 

10. ALL 1401 MACHINES FROM SERIAL NUMBER 20890 AND ABOVE HAVE BEEN DESIGNED FOR CABLES 
TO EXIT UNDERNEATH THE MACHINE. THE MACHiNE WILL BE SHIPPED WITH CABLES ABOVE 
FRAME AND SHOULD BE INSTALLED AS DESCRIBED BELOW: 

fA} AT 0181-01B8 - REMOVE THROW AWAY COVER AND DISCARD 

fBJ AT OIBI - REMOVE COVER SUPPORT BRACKET (1943701 AND RETAIN. 
OPEN GATE OIBI. 

fC) AT 0lB8 - RUN ALL CABLES DOWN THROUGH THE OPENING AT 0181-0188. 
STARTING WITH CABLE NEAREST REAR OF MACHINE6 PLACE A LOOP THROUGH 
THE OPENING SUCH THAT THE CABLE CONNECTOR G ES THROUGH LAST. 

(OJ AT OIBI - 0188 -
INSTALL HOUSING (723351). 
INSTALL fiRE BARRIER THEN lNSTALL FILTER. 
INSTALL COVER SUPPORT BRACKET, (194370) REMOVEQ IN STEP B, AT 
THE CENTER OF THE FRAME. 
INSTALL COVER (194372). 
FOR RAISED FLOOR INSTAl.LATION INSTALL KICK PLATE (597329). 
FOR ABOV~ FLOOR INSTALLATION INSTALL KICK PLATE (723359) 
CLOSE GATE OIBI. 

tE) AT 0284-02B5 -
REMOVE COVER {194372}. 
OPEN GATE 02B4. 
CONNECT CABLES - FIRST PASSING THEM UP FROM UNDERNEATH FRAME. 
INSTALL HOUSING (1233521. ' 
FOR ABOVE FLOOR INSTALLATIONS INSTALL CLAMP (723353) TO HOLD CA~LES 
AT 0265 SIDE OF MACHINE. THIS INCLUDES THE THREE 1403 CABLES If 
THEY PASS UNDERNEATH THE LENGTH Of THE 1401. 
INSTALL FIRE BARRIER THEN INSTALL fiLTER. , 
FOR ABOVE - FLOOR INSTALLAI10NS INSTALL KICK PLATE (7233601. 
FOR RAISED FLOOR INSTALLATIONS INSTALL KICK PLATE (591329). 
INSTALL COVER (194372j. 
CLOSE GATE 0284. 

II. CONNECT CABLES FROM THE 1401 TO THE 1402. - (SEE· NOTE It 

12. CONNECT CABLES FROM THE 140 I TO THE t 403. (SHOE WITH GOLD PLATED PINS CONNECTS 
TO FRONT RECEPTACLE. ON CURRENT MACHINES THESE WILL ONLY fiT ONE WAY}. 

12A. If SYSTEM HAS EXPANDED MEMORY t CONNECT POWER AND SIGNAL CABLES FROM 1401 TO THE 
1406 f06B7) (WILL ONLY FIT ONt WAY AfTER 1401-20010 - SEE NOTE I). 

13. CONNECT THE MAIN POWER CABLE TO THE UPPER TERMINALS ON THt INNER CIRCUIT BREAKER 
OF THE 1402 UNIT. THE GHEEN (GROUND) WIRE SHOULD BE CONNECTED TO THE FRAME O~ 
THE 1402. REFER TO 1402 WIRING DIAGRAM #609400 PAGE 11.01.11.1.". 
ON SYSTEMS WITHOUT THE 1402 THE MAIN POWER CABLE WILL BE CONNECTED TO THE 1401 
AT THE BULK POWER SUPPLY AT GATE LOCATIONS 02B7 AND 0268. REFER TO 1401 POWER 
SUPPLY DIAGRAM. (BE SURE TO TIGHTEN ALL TERMINAL SCREWS fiRMLY). 

4 
I 
J 
t 

o , 

( 

G 

t 

, 
• 

'f 

14. DO NOT CONNECT TAPE UNIT CABLES AT THIS TIME. 
H 

15. CHECK CUSTOMERS POWER RECEPTACLE FOR THE PROPER TYPE OF VOLTAGl: SUPPLY AND 
GROUND. GROUND CONNECTION SHOULD BE GREEN WIRE NON-CURRENT CARRYING EARTH 
GRo0ND. IF IT IS NECESSARY TO CHANGE THE SYSTEM VOLTAGE SEE STEP 1.0 OF 
REFERENCE MATERIAL: 

KEY LOCATION 

NOTE I - 1402 CANNON CONNECTORS-THREAD ON OUTSIDE OF RING-SMALl-NEAR PIN 3 
-LARGE-NEAR PIN 3 

1406 CANNON CONNECTORS-THREAD ON OUTSIDE OF RING-SMALL-NEAR PIN 6 
-LARGE-NEAR PIN 15 

,- . 

SEE INDEX CARD 11-20-.61 113401 ,;9-~-62 11.5586 
3 - I 2~' 6 3 I I 6 7 7 59 - 24 ··6 3 'i 8 S 7 5, H ~"'- 2 I - 64 I 14096 _

lATE EC NO DATE EC NO DAr£. EC NO 

8 - , I .. 64 t I 4 2 I r 2 - I 9 " 6 5 I 2 34 1. 6 

. ., ' ;' 
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722951 
1401 SYSTEM 

INSTALLATION PROCEDURE PAGE 2 OF 6 

16. LIFT CARRIAGE BRUSHES AND OPEN '~T" CASTING ON THE 1403 BEFORE APPLYING POWER. 

17. APPLY POWER. CH£CK ALL SLOWERS FOR OPERATION ON THE 1401 (AND 1406) ESPECIALLY 
THE ONE OVER THE CORE STORAGE UNITS. ALSO CHECK THE CARRIAGE BLO~lR ON THE RIGHT 
S I DE OF THE 1403. PLACE A CARD OVER THE LOUVERS IN THI S COVER. I F THE CARD IS 
DRAWN AGAINST THE COVER, THE BLOWER IS OPERATING·CORRECTLY. 

IS.A CHECK FOR PROPER PHASE ROTATION ON THE 1403. SLIP A PIECE OF PAPER OR TAB CARD 
THROUGH THE PAPER FEED ROLLERS ON THE BACK OF THE MACHINE. THE PAPER OR CARD 
SHOULD BE n .. u DOWN. IF TH 1 SIS CORREC T CLOSE THE liT" CAS T I NG AND CHECK TO SEE 
THAT THE CHAIN IS TURNING COUNTER CLOCKW1SE,LOOKING DOWN AT IT. FINALLY CHECK 
TO SEE THAT AIR IS BLOWING INTO lHE HAMMER UNIT. THiS CHECK CAN BE MAOE BY 
PLACING A CARD OVER THE LOUVlKS IN THE COVER ON THE LEFT SIDE OF THE 1403. If 
THE CARD IS DRAWN AGAINST T~fE COVERt AtR IS BEING BLOWN INTO THE MACHINE. 
COMPLETE THE CHECK BY fEELING THAT AIR IS BEING BLOWN OUT OF THE ~AMM£R UNIT. 
AT THE SIDES OF THE UNIT. IF ALL THREE OF THE ABOVE ARE INCORRECT REVERSE ANY 
TWO LEADS ON THE MAIN POWER CABLE. IF ONE OR TWO ARE INCORRECT FOLLOW PROCEDURE 
OUTLINED IN THE 1403 REFERENCE MANUAL PAGE 6, FORM 11225-6493. (IF THE SYSTfM 
DOES NOT HAVE A PRINTER BUT HAS TAPE DRIVES USE STEPS 2,A OR STEP 278 FOR CHECK&NG 
PHASE RELATIONSHIP). 

B. IF AL l Pf-IAS 'n~G IS CORR E CT J TIS NOW SAfE TO LOWER CARR I AGE BRUSHES. A CARR' AGE TAPE 
SHOU~D BE INSTALLED. 

19. PULL EMERGENCY OFF SWITCH AND POWER SHOULD DROP. REACTIVATE SWITCH AND APPLY POWER. 
20. CHECK 140l

J 
1402 (AND 1406' POWER SUPPLY VOLTAGES. THEY SHOULD BE ±2% WHEN 

MEASURED A) DESCRIBED BELOW. 
fA} MEASURE -6V +6V AND -12 VOLT OUTPUT AT GATE LOCATION OIE3. 

ADJUST FOR ~ROPER OUTPUT. ALWAYS ADJUST -6V BEFORE AOJUST~NG -12V 
SEE 1401 WIRING DIAGRAM FOR LOCATION OF SUPPLIES LOCATED ON 02A4. 
AND 02A5 (1401 ONLY). 

(8) MEASURE -6V +6V AND ·12V AT GATE LOCATION 02AI ON MACHINES WITH TAPES. 
IF THIS FEAtURE Is NOT PRESENT. MEASURE AT GATE LOCATION U2A7, 02AS 
OR 0286 DEPENDING ON WHICH MAY BE PRESENT. ADJUST FOR PROPER 
OUTPUT FROM THE SUPPLIES WHiCH ARE LOCATED ON 02A3 AND 02A6 ALWAYS 
ADJUST -6V BEFORE ADJUSTING -12V. REFER TO 1401 WIRING DIAGRAM, 
( 140 I 0 NL Y ) . 

(Cl M[A5URE -36 VOLTS ON 02B2 ON MAGNETIC TAPE SYSTEMS WITH TAU 2. 

(D) MfASURE -60 VOLTS ON 0lB8 AT THE -60 VOLT BUS BAR. ADJUST FOR THE 
PROPER OUTPUT FROM THE SUPPLY LOCATED IN THE 1402. IN MODEL 0 
TillS SUPPLY IS LOCATED ON 01B4 (1401 ONLY). 

(E) MEASURE -20 VOLTS ON DIAl AT F26R AND ADJUST FOR PROPER OUTPUT FROM 
THE SUPPl Y LOCATED I N THE 1402. 'N MODEL D, SUPPL Y IS LOCATEO ON 
GATE 02A8. (TURN OFF ALL POWER-INCLUDING LINE POWER INPUT TO 1402-
AND MOVE TAPS ON SUPPLY IF ADJUSTMENT IS NECESSARY J -

NOTE - -20 VOLT POWER SUPPLIES (PART NUMBER 473430) ON 1402 "M" SUffiX 
AND LATER, ARE NOT ADJUSTABLE. 

A 

8 

c 

o 

(F) MEASURE +30 VOLTS ON OIAI (AND 1406 CORE ARRAY GATES) AT F26N. MEASURE E 
+12V FIXED ON alAI (AND 1406 CORE ARRAY GATES) AT F26Q. 
MEASURE +12V VARIABLE (18V DIFF) ON OIAI (AND 1406 CORE ARRAY GATES) 
AT FI3Q. ALWAYS ADJUST +30V BEFORE ADJUSTING +12V. IF VOLTAGE 
VARIATION OF THE MEMORY IS DESIRED R£FER TO 1401 REFERENCE MANUAL. 

(GJ THE MARGINAL VOLTAGES ARE NOT MEASURED.fIF THE ABOVE STEPS ARE 
FOLLOWED, THESE VOLTAGES SHOULD BE WITHIN TOLERANCES). 

(H) ON LATER MACHINES THE MARGINAL VOLTAGE SUPPLY WILL ~OT BE PERMANENTLY 
INSTALLED IN THE SYSTEM. A PORTABLE SUPPLY CAN BE ORDEkED BY THE 
BRANCH OFFICE. THIS WILL PROVIDE GREATER FLEXIBILITY FOR CHECKING 
THE SYSTEM INCLUDING ANY PERIPHERAL EQUIPMENT. A SPACE FOR STORAGE 
Of THE PORTABLE SUPPLY IS AVAILABLE IN THE LEFT END OF THE 1402 
DIRECTLY UNDER THE PUNCH DRIVE MOTOR. THE PORTABLE SUPPLY CAN BE 
PLUGGED INTO ANY I 15V RECEPTACLE AND IS USED THE SAME AS THE FIXED 
MARGINAL SUPPLY. 

21. RUN READEr. AND PUNCH WITH NON-PROCESS RUNOUT KEY. 

22. RUN READ WITH PROCESS UNIT. (PUT IN READ OP MANUALLY). 

23. RUN PUNCH WITH PROCESS UNIT. 
24. RUN PRINTER WITH PROCESS UNIT WITH NO INFORMATION IN THE PRINT AREA. 

24A CARRIAGE CONTROL SINGLE SHOT ADJUSTMENTS. 
MAKE THESE ADJUSTMENTS ONLY IF THE 1403 IS BEING F!ELO MERG[D. OTHERWISE, 
PROCEED TO THE NEXT STEP.· . 

(A) 4.5 MILLISECOND SINGLE SHOT ADJUSTMENT. (LOGIC 36.43.21.2). 

f 

G 

A TAG LOCATED ON THE 1403 TRANSLATOR HANDLE SHOWS THE TIMING 
FOR THE 4.5 MS SINGLE SHOT. ADJUST THE 4.5 HS SINGLE SHO! lOR H 
THIS TIMING. 

(B) 16 MILLISECOND SINGLE SHOT ADJUSTMENT. (lOGIC 36.{,.31.2J. 

SUBTRACT THE ACTUAL TIMING OF THE 4.5 MS SINGLE SHOT FROM 21.4. 
ADJUST THE 16 MS SINGLE SHOT FOR THIS TIMING. 

(C) 10 MS "CARRIAGE INTERLOCK 1
• SINGLE SHOT ADJUSTMENT. (LOGIC 36.46.21.2). 

SUBTRACT '1.7 MS FROM THE FINAL ADJUSTMENT OF THE 16 MS SINGLE 
SHOT. ADJUST THE 10 MS SINGLE SHOT rcy{ THIS TIMING. 

246. IF IT IS DESIRED TO TEST THE RESET CHECK CllieUIIS PHOCEEO TO THE REfERENCE 
MATERIAL STEP 2.0. 

25. RUN COMBINATION OP CODES 3,5,6. AND 7. 

DATE EC NO DATE EC NO I DATE: EC NO 
SEE I NDEX CARD 11- 20 -61 11340 I e ~,62 115586 
3-12-63 11677~~24-63 11857srt 5-21-L>4 114096 
8-11-64 11421 1)2-19-65 123446 
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26. REMOVE POWER AND INSTALL TAPE UNIT CABLES o 

(A) FOR C~D AND F SYSTEMS - WHEN 729 AND 7330 TAPE UNITS ARE iNTERMIXED, 
CABLE~ CA~~yT BE CROSS CONNECTED. t.E. EACH END OF ANY TAPE CABLE 
MUS T CORR TO THE SAI-1E TYPE T APE UN I T ON EITHER END. THE t IRST 
TAPE UNIT IN THE SYSTEM MUST ALSO BE CONNECTED TO THE PROPER 
CONNECTOR IN THE PROCESSING UNIT. AFTER THE INITIAL CABLE ~OOKUP HAS 
BErN MADE AND CHECKED OUT 4 THE CONNECTORS ON EACH END OF THE CABLES 
f-;USr BE IDENTIFIED WITH ",2910 OR "7330" LABELS PROVIDED IN THE 
SYSTEM MAINTENANCE PACKAGE FOR THIS PURPOSE. (NOTE' - 729 Aim 7330 
CABLES HAVE IDENTICAL CONSTRUCTION.) 

27A. IF SYSTEM HAS TYPE 729 TAPE D~IVES APPLY POWER AND CHECK ROTATION OF MOTORS BY 
HITTING LOAD REWIND. IF THE HEAD DOES NOT COME DOWN CHECK FOR VACUUM IN 

A 

COLUMNS. IF AIR IS BLOWING OUT THE PHASING IS REVERSED. IF AIR IS BEING SUCKED 
IN, PHASING IS CORRECT AND SOMEtHING ELSE IS PREVENTING THE HEAD FROM COMING DOWN. 
IF ROTATION IS INCORRECT, TURN OFF ALL POWER TO SYSTEM (LINE POWER INCLUDED) AND 
REVERSE ANY TWO PHASES Af CIRCUIT BREAKER #2 IN THE 1402 'REFER TO 1402 lOGICS B 
FOR DIAGRAM-SEC IA) 
NOTE: ON MOD ° SYSTEMS, CIRCUIT BREAKER IS LOCATED 02B8. 

TURN PO~ER ON AND RECHECK ROTATION. 
27B. IF SYSTEM HAS TYPE 7330 TAPE DRIVES. 

fA) CLEAN TRANSPORT AND CHAMBER. 
(8) TURN OFf 7330 POWER CONTROL SWITCHES. ~ 
f,C) 'f) INSTALL TERfvllNATOR SHOE. t. 

CAUT ION: D~ NOt, AT ANY T I~~~ TURN pmJER ON WITHOUT A TERMINATOR SHOE 
INSTALLED 0 TH 7330. DO NlU PLACE THE TERMINATOR SHOE ON TI.E 1401. 

-(D) TURN ON 1401 MAIN LINE POWER. C 
(E) TURN ON 7330 POWER CONTROL SWITCHES. 
(F) SYSTEMS WITH AN INTERMIX OF 729 AND 7330 TAPE DRIVES'OMIT THIS SECTION AND 

PROCEED TO SECTION G. SYSTEMS WITH ONLY 7330 TAPE DRIVES CHECK LINE POWER 
PHASING AS FOLLOWS: WITH TAPE IN THE VACUUM COLUMNS PUSH HEAD DOWN AND 
CHECK TO SEE THAT THE DRIVE CAPSTAN IS ROTATING IN A COUNTER CLOCKWISE 
DIRECTI9~. If CAPSTAN IS ROTATING IN A CLOCKWISE DIRECTION THE PHASING 
IS R~V[I<)EO. TURN OFF ALL POWER TO SYSTEM (LINE POWER INCLUDED) AND REVERSE 
ANY l\.U PHASES AT CIRCUIT BREAKER #2 IN THE 1402 (REfER TO 1402 LOGICS FOR 
DIAGR~M - SECTION IA). . ' - . 
NOTE: ON MODEL D SYSTEMS CU. ~'JIT BREAKE'R IS LOCATED IN 02B8. 

(G) TURN POWER ON 7330 TAPE DRIVES. LOAD ONE OF THE 7330 TAPE DRIVES (PLACE 0 
T~f~IN VACUUM COLUMNS AND PUSH HEAD DOWN). CHECK TO SEE THAT THE DRIVE 
l./~l·~,fAN IS ROTATING IN A COUNTER CLOCKWISE DIRECTION. IF CAPSTAN IS ROTATING 
IN A CLOCKWISE DIRECTION THE PHASING IS REVERSED. TURN OFF ALL POWER TO 
SYSTEM (LINE PO'dER INCLUDED) AND SWITCH WIRES ON THE "AU SIDE or FUSES 2 AND 
3 IN 7330. USE 7330 REFERENCE MANUAL AS A GUIDE REPEAT ABOVE PROCEDURE 
FOR EACH 7330 ON SYSTEM. . 

(H) CHECK: READ BUS SIGNAL LEVEll. WRITE CIRCUIT rEED THROUGH SKEW AND TRACKING 
AS PER 7330 C.E. REfERENCE MANUAL. ' 

E E 

F 

G 

H 

28. CHECK TAPE OPERATION FROM THE t.E, CONSOLE (02AI) 

(A) WR I TE TAPE WITH TERM I NAL AT A26 ON PIN A fOR CONT I NUOUS WR IT I NGt ON 
PINS B~C, AND 0 FOR WRITING WITH GAPS AND ON PIN J FOR I CHARAC ER 
RECORD~. 

(8) WRITE TAPE MARK 

(C) BACK SPACE AND READ RECORD TO CHECK TAPE INDICATE. 

(0) REWIND AND READ 

29. CHECK TAPES WITH PROCESS UNIT. 

(A) MANU~L TAPE OP WRITE 

(B) MANUAL TAPE OP READ 

30. IF SYSTEM HAS EXPANDED MfMORY~ RUN THE PROGRAMS SHOy,,'N BELO\\ TO INSURE THAT THE 
1406 SIGNAL CABLES CONTACTS AKl MAKING: 

(A) FOR BK SYSTEM, HANUALLY ENTER A "C" BIT IN LOCATION 7999 AND THEN 
ENTER L 7999 7998 IN ANY MEt-1ORY LOCATIONS. BY SlARTtNG THE LOAD 
OP, THr ENTIRE MEA6RY SHOULD BE LOADED WITH "C" BITS,!. STORAGE SCAN. 
MANUALLY ENTER C,AJ.B,S{4 t2 t I iNTO 7999. THEN PROCEEu AS ABOVE BY 
LOADING C,A,B.8.'l,l, IN 0 THE ENTIRE MEMORY. STORAGE SCAN. 

(B) FOR 12K SYSTEM~ MANUALLY ENlER IN LOCATIO~~ 11,999 AND USING PROGRAM 
~ 11,999 1 1.99~_. PROCEED AS IN STEP fA). 

te) FOR 16K SYSTEM,!. MANUALLY ENTER IN LOCATION 15,999 AND USING PROGRAM 
L 15,999 15,99~_. PROCEED AS IN STEP (A). 

31. RUN CE DIAGNOSTIC TEST AS OUTLINED IN THE DIAGNOSTIC TEST PROCEDURE GOOK. 

32 

33. 

340· 

35. 

IF SYSTEM HAS EXPANDED MEMORY, PERFORM A FULL STORAGE PRINT OUT. 

IF SYSTEM HAS 131 I DISK STORAGE DRIVES - REFER TO 131' CUSTOMER ENGINEERINI· 
REFERENCE MANUAL !NUMBER 227-5649-X) AND ITS SUPPLEMENT (NUMBER 227-5758-X: 
SECTION I .2.X FOR COMPLETE INSTALLATION INSTRUCTIONS ANn CHECKOUT PROCEDUR S. 
FOR CAI3LI~G 1·~09-14ld ill. ATTACHMENT, seE FEATURE HIM 4:)S081 PI~OVIDED IN lu,09 
MAINTENANCE PACKAGE. 
IF SySTEM HAS 1051 ATTACHMENT INSTALL CABLES AS fOLLOWS: ) 

(A) THE AC POWER CABLE ATTACHED TO THE 1051 MUST ENTER THE 1447 FROM THE 
REAR AND CONNECT ON T81 AS INDICATED BY (ORO ASSEMBLY DRAWING 737855. 

I B) 

(C J 

THE 1447 END OF THE SIGNAL CABLE (737090) MUST ENTER THE 1!~47 FRO~'; 
THE REAR ALONGSIDE THE' 1051 AC PCWER CABLE. rEED THE CABLE LIP. 
THRU TIIE'47C2 TNQ HINGE AND PL.UG HiE PAl'DLE CARDS AS INDICATED BY 
SIGNAL CABLE PRINT 1737090) 

PLACE T~I[ CABLE CLAMP(737063) OVER THE TWO CABLES JUST TO THE RIGHT Of 
THE EXISTING CAr3LE CLMlP, !'\AKING SURE TIlE WIDER SECTION cr THE CLAMP 
ISO'J E R Till L /. R G [1-: C ldH. [, pus 1/ THE C t AH PST tI REA 0 ED END S H HUT H E 
[XISl ING r-HM1E IIOLES. IASlEN THE CLJ\~1P WITH TWO WASHERS (22478) AND 
n·JO NUl S (23 9 ~ I ) • 

SEE INDEX CAHO A-II-64 114215 
3-12-(d 11677~ 2-19'"65, t23446 
9-2S-63 11857:,ti 
5 - 2 I -. () l, I I 4 096 

EC NO DAH [C NO DATE EC NorMTE 

______ ~_. ______ . ___ . ___ L________ _____ - -----

G 



722951 

A 

B 

C 

0 

E 

F 

G 

H 

35. 

1401 SYSTEM 
INSTALLATION PROCEDURE PAGE 4 Of 6 

(D). THE 1051 END OF THE SIGNAL CABLE ENTERS THE 1051 FROM THE BOTTOM SIDE 
CLAMP CABLE ON EXISTING OPEN ENDED C~BLECLAMP AND RUN LEADS THRU GATt 

, HINGE TO CARD SIDE OF GATE. PLUG PADDLE CARDS· AS INOICAT[O ON CABLE 
ASSEMBLY DRAW I NG (737090). . . . 

3b.' SERIAL I/O CABLE INSTALLATION· 
A 

W~E~ THE SERIA~ I/O DEVIC, E HAS A SHI£LDED CABLE WI~H A BRAIDED STRAP, ~ROUND ~ 
THE BRAIDED, STRAP USING AN I/O CONNECTOR MOUNTING SCREW. I 

37. 1~01 METE~ CHECKOUT PROCEDuRE 
! ' 

I MPORT ANT N6TE!, 
• ~ w • 

NOT MORE THAN 50 HOURS ALLOWED TEST TIME ON ANY OF THE METERS. (IN-CUSTOMER-
MODE}. " " 

RUN METER TEST OFT 9~OO. CH~CK METt~ OPERATION OSING D~T IN~TRUCTIONS. 

~ " 

i • 

~' . . .. ' J ' 

~ 

\. , 

,,' 

REFERE~CE HATERIAl 
1.0 TO CHANGE THE S~STEM FROM 208V TOJ~30V COMPLETE THE FOLLOWINGc 

. 140 I 
. (A) 

GATE 02A3 - MOVE WIRE OR WIRE ON BULK REGULATOR T8·4 TO 1B-5. ' 
EXPANDED BULK REGULATOR (ALL ,'ODELS EXCEPT AI ' 

(8) 1250 WATT REGULATOR. LOCATED IN THE LEFT SIDE OF THE 1402. ON MODEL D 
SYSTEMS LOCATED ON GATE 02A7.; MOVE THE WIRE ON THE 12S0 WATT REGULATOR 

(C J 

TB-4 TO TB-5. i 

115V AC ISOLATION TRANSFORMER~ LOCATED BEHIND THE RELAY PANEL ASSEMBLY 
IN THE 1402. ON MODEL D SYST~MS LOCATED IN 0287-8 GATE AREA. REMOVE 
THE WIRE ON THE TRANSFORMER SQLDER TERMINAL 6 AND SOLDER TO TERMINAL 7. 
ON LATER MODEL 0 NACHINES TERMINAL 7 IS WIRED TO TERMINAL POSITION 7 Of 
THF 8 POSITION BLOCK NEAR THIS TRANSFORMER. ON THESE MACHINES REMOVE 
TH[ WIRE ON TERMINAL POSITION!6 OF THIS BLOCK AND INSTALL ON TERMINAL 7. 

(D) 24V AC STEP DOWN TRANSFORMER.j LOCATED IN THE 1402 BEHlhO THE FUSE 
PANEL. (DOES NOT EXIST ON SY~TEMS BELOW 20000) ON MODEL 0 SYSTEMS 
LOCATED IN 02B7-8 GATE AREA. ,REMOVE THE WIRE ON STEP DCWN TRANSFORMER 
TB POSITION 2 AND INSTALL ON TB POSITION 3. 

(E) -60V AT 10 AMP OR -60V AT 20 AMP SUPPLY. LOCATED IN THL BhCK OF THE , 
1402. ON MODEL D MACHINES LOCATED IN GATE AREA 0184. I'EMOVE WIRE 
FROM,VRI-4 AND INSTALL ON VRI-5. (VRI IS THE 12 POSITH'N TERMINAL 
BLOCK LOCATED TO THE BOTTOM OF THIS UNIT.) 

{F' 3V MARGINAL CHECK SUPPLY. (EXCEPT PORTABLE SUPPLIES, L0tATED IN THE 
LEFT END OF THE 1402. LOCATED IN GATE 02A8 ON MODEL O. REMOVE ,WIRE ON 
Me POWER SUPPLY POSITION VRJ-4 AND INSTALL ON POSITION VRI-5. \THIS 
WIRING CHANGE IS MADE INTERNALLY OF THE SUPPLY ASSEMBLY DIRECTLy. ON 

8 

C 

0 

( 

F 

G 

THE TRANSFORMER.) 
H 

1406 

'(A) 415 WATT REGULATOR IN 1406 GATE 0688. (NOT ON EARLfER SYSTEMS) REMOVE 
WIRE fROM T8 POSITION 4 AND INSTALL O~ TB POSITION 5. 

1~03 

(A) ONLY THE CHAIN MOTOR IS AFFECTED. WIRE TB7 AS PER WIRING DIAGRAM 
PAGE 01.09.1. 

1405 
(A) CHANGE TRANSFORMER TAPS fOR 3 TRANSFORMERS AS ~HOWN ON LOGIC PAGES 

75.50. II AND 75.50.2/. 

Il. 07 

(A' NO CHANGE REQUIRED. 

IL.09 

{A l I NPU T THANSFORt-ICRS , GATE 47C4 ' 
REMOVE REAR COVER, REMOVE CONNECTION AT TERMINAL #4 AND RECONNECT TO ~. 
T LfU·11 N A L If ~~ DAlE EC NO DATE 

SEE INDEX CARD 11-20--61 
3-12"63 116775 9-24-63 
8 - I I .. 64 I 142 15 2 - 19-65 

EC NO DATE 
1/3401 8-2-62 

1/8575H 5-;~1-64 
123~~ 6 

[C NO 
115586 
114096 

, , 
l 

',1 

--, '_ .. _-._----
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7330 

(A) REfER TO 7330 SERVICE AID CEM - NUMBER 73 

729 

PAGE 5 Of 6 

(A) ADD FIB 352075. THIS BILL INCLUDES A 230V TO 208V STEPDOWN TRANSfORMER. 

1311 

MOD Ii AND MOO II 

REFER TO CUSTOMER ENGINEERIW~ REfERENCE ~\NUAL SUPPLEMENT (NUMBER 227-5158-X) 
FIGURE 1-3 

ME.TER DEVICES 

(A) I~E1ER POWER SUPPLY (ALL CONfiGURATIONS ONLY THE INPUT AC POWER TO THE 
TRANSFORMER IS CHANGED. MOVE WIRE FROM TB-AC-4 TO TB-AC-S. 

IF IT IS NECESSARY TO CHANGE THE SYSTEM FROM 230V TO 208V REVERSE THE 
INSTRUCTIONS IN STEP 1.0 ABOVE. 

IF A VOLTAGE CHANGE IS MADE ON THE SYSTEM ENTER AN MES ORDER SO THAT RECORDS 

A 

B 

WILL BE PROPERLY UPDATED. C 

PROCEED NEXT TO STEP 16. 

RUN PRINTER WITH PROCESS UNIT WITH NO INFORMATION IN THE PRINT AREA. 

A. IF THE 1401 MACHINE NO. IS 10000-20000, PROCEED NEXT TO STEP 2.3. 

B. If THE 1401 MACHINE NO. IS 20000-AND ABOVE, SKIP STEP 2.3 AND PROCEED NEXT 
TO STEP 2.4. 

TEST RESET CHECK CIRCUIT AS FOLLOWS; 
(A) 

(B ) 

(C ) 

CLEAR THE ENTIRE PRINT AREA AND EXECUTE A PRINT OPERATION WITH THE 
SCOPE SYNC ON CI7N +U NOT FIRST SCAN GOING PLUS ON 36.35.11. I IOIA6). 

SCOPE BO;~N AND B04N ON GATE 0185, LOGIC 36.37.51.1 SHOULD GO TO +T WHEN 
NOT PRIN"fING AND -T WHEN PRINTING. SCOPE D03H, G AND 004G LOGIC 
36.37.41. I AND C04H, G AND D04H LOGIC 36.39.91. I THEY SHOULD BE AT +T 
WHEN NOT PRINTING. WHEN PRINTING, THEY WIl.L GO +1 IN THE HALF OF A 
SUBSCAN JUST PRIOR TO THE TIME 1/6 OF THE HAMMERS MAY BE OPTIONED TO 
PRINT (SIX RESETS PER PRINT SCAN). 

SCOPE Plt~ E OF TRIGGER IN E21 ON OIB5J. LOGIC 36.37.51.1 SHOULD TURN 
ON (GO TO +U) 110 USEC AFTER SYNC GOE~ POSITIVE. SHOULD TURN OFF 
220 USEC AFTER IT TURNS ON. PATTERN SHOULD REPEAT ITSELT EVERY 555 USEe 
WHILE PRINTING. 

(D) SCOPE PIN E OF TRIGGER IN F20 ON 0185£ LOGIC 36.37.51.' SHOULD TURN 
ON (GO TO +U) 190 USEe AFTER SYNC GOE~ POSITIVE. SHOULD TURN OFF 
220 USEC AFTER IT TURNS ON. PATTERN SHOULD REPEAT ITSELF EVERY 555 USEC 
WHILE PRINTING. 

(E) IF ABOVE TRIGGERS ARE OPERATING PROPERLY l PROCEED TO STEP F. IF NOT, THE 
HAMMER DRIVER RESETS ARE NOT WORKING PROrERLY. CHECK LOGIC ON 
36.37.41. I TO GET RESETS WORKING PROPERLY. THEN REPEAT STEPS C AND 0 
THEN PROCEED TO F IF C AND D ARE O.K. 

(F) SCOPE PIN G OF F02 ON 0lB5 (LOGIC 36.37.51.1) FOR THE FOLLOWING STEPS. 

(GJ BEING _~LL~'LCAREFUL,' TIE PIN E OF TRIGGER IN E21 TO IIGROUND" WITH CLIP 
LEAD. -/RTS' CHECKS LOG:C BLOCK 4B ON 36.37.51.1, AND PIN G OF F02 ON 
0lB5 SHCULD GO TO +U AND STAY THERE BECAUSE THE RESET CHECK LATCH 
HAS BEE!'i IISET" WHICH WILL HOLD ALL THE HAMMER DRIVERS RESET. AFTER 
REMOVING CLIP LEAD, RESET THE LATCH WITH THE 1-0 CHECK RESET SWITCH. 

(H) TIE E21H TO "GROUND " WITH CLIP LEAD. THIS CHECKS LOGIC BLOCK 4C AND 
RESULT SHOULD BE AS FOR STEP G. RESET LATCH AS FOR STEP G. . 

(I) TIE F20E TO "GROUND" \-11TH CLIP LEAD. THIS CHECKS LOGIC BLOCK 40 AND 
RESULT SHOULD BE THE SAME AS FOR STEP G. RESET LATCH AS FOR STEP G. 

(J)' TIE F20H TO "GROUND 11 WJ"rH CLIP LEAD. THIS Ct-IF::CKS LOGIC BLOCK 4E 
AND RESULT SHOULD BE THE SAME AS FOR STEP G. RESET LATCH AS FOR STEP G. 

(K) A llill-I--1r~~L21OR~I. - TIE E 20B TO "GROUND" WITH CLI PLEAD. 
~ I K~GIC BLOCK 3F AND 4F AND RESULT SHOULD BE THE 
SAME AS FOR STEP G. RESET LATCH AS FOR STEP G. 

B Wl11iOUT PRINT STORAGE - TIE FI5B TO "GROUND" WITH CLIP LEAD 
WFITI [ E~ E C U T rFrG"""-A--pf{TN TOP ERA T ION. TH I S C HE C K S LOG I C B L 0 C K 
2G AND RESULT SHO~LD BE THE SAME AS FOR STEP G. RESET LATCH 
AS FOR STEP G. 

(L) A llilHPRLNT STORAGE - OPEN T-FRAME ON 1403 V-JHILE EXECUTING THE 
AfHY\FE--pR:nn-cfPITfATI O~J WI TI-I THE PR I NT AREA CL EAR. 1H I S CHECKS 
LOGIC BLOCKS 5J AND 6..1 ON LOGIC 36.31.01.1 (GATE OIA6). RESULT 
SHOULD BE THE SAME AS rOR STEP G. RESET THE LATCH WITH THE 1-0 
CHECK RESET SWI1CH. 

B \.,J.lllIOUT PRLNJ STORACE. .. OP[N T'-FRAME ON 111(H WHIL[EXECUTI~G HiE 
;moVr-prrnJr'OPU{ATlON \"'1 III HI£: PRINT AHfA lLLAH. IHIS CHECKS 
L.llGIC BLOCKS LtJ,5J, A~:D 6J ON LOGIC 36.31.01.1 (GAlE OIA6) AND 
kESULI SHOULD BE TH[ SAME AS FOR STEP G. RESlT THE LATCH WITH 
lilt I~O CH[CK [<[SIT SWITCH. 

DATE EC NO DATE EC NO Ol\TE 

o 

E 

f 

G 

H 

EC NO 
SEE I ND[X CAHD 11- 20-61 VI 340 I 8 ~'6? 115586 

3-12-63 11677S 9-24-63 11857~H 5··21-6L. il4096 
8 - I I - 64 I I 4 2 I S 2 - I 9 -6 S I 2 >4 4 6 

_.,_. __ ._-_._-_ .. _--_._----'-----
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(M). TRY TO PRINT IN ONE POSITION ONLY. IF O.K. EXPAND THE PRINT FIELD 
AFTER PRINTING IN ALL POSITIONS CHECK TO SEt THAT THE -60V HAMMER • 
RESPONSE. COMMON FUSES (Z) ARE NOT BLOWN. IF FUSES HAVE BLOWN AND 
SLOW A SECOND TIME, CHECK FOR GROU~qS ON THE HAMMER RESPONSE L1NES. 

'1.~'.~ 

. .... 

2.4 ' TEST RESET CHECK CIRCUIT AS FOLLOWS: 

(A) CLEAR THE ENTIRE PRINT AREA AND EXECUTE' A PRINT OPERATION WITH THE 
SCOPE SYNC ON CIIN -T NOT FIRSTSC.AN GOING NEGATIVE ON36.3S.'I.2 fOIA6). 

(B) 

(C) 

. SCOPE B03N AND 804N ON GATE 0lB5 LOGIC 36.37.51.2 SHOULD GO TO +T 
WHEN NOT PRINTING AND -T WHEN PRiNTING. SCOPE D03H G AND 004G lOGIC 
36.37.41.2 AND C04H, G AND D04H LOGIC 36.39.91.2. tHEY SHOULD BE AT +T 
WHEN NOT ~RINTING. WHEN PRINTING THEY WILL GO +T IN THE HALF OF.A 
SUBSCAN JUST PRIOR TO THE TIME. 1/& OF THE HAMM&RS MAY BE OPTIONED TO ' 
PRINT (SIX RESETS PER PRINT SCAN). . 
SCOPE PIN E OF TRIGGER IN E21 ON 0185 t LOGIC 36.37.51.2 SHOULD TURN ON 
(GO TO +U) 110 USEe AFTER SYNC GOES NtGATIVE. SHOULD TURN OFF 220 USEe 
AFTER IT TURNS ON. PATTERN SHOULD REPEAT ITSELF EVERY 555 USEe WHILE 
PRINTING. 

(Dl, SCOPE PIN E OF TRIGGER IN F20 ON 0185,1. LOGIC 36.37.51.2 SHOULD TURN ON 
(GO TO +U) 190 USEe AFTER SYNC GOES NtGATIVE. SHOULD TURN OFF 220 USEe 
AFTER IT TURNS ON. PATTERN SHOULD REPEAT ITSELF EVERY 555 USEC WHILE 
PRINTING. 

(E) . I F ABOVE TR I GGERS ARE OPERAT I NG PROPERL Y, PROCE ED TO STEP F. IF 'NOT 
THE HAMMER DRIVER RESETS ARE NOT WORKING PROPERLY. CHECK LOGIC ON 
36.37.41.2 TO GET RESETS WORKING PROPERLY. THEN REPEAT STEPS C AND D. 
THEN PROCEED TO F IF C AND 0 ARE O.K. 

(FJ 5COPE PIN G OF F02 ON DIgs (LOGIC 36.37.51.2) FOR THE FOLLOWING STEPS. 
(G J BEING VERY CAREFUL, TIE PIN E OF TRIGGER IN E21 TO "GROUND" WITH CLIP 

trAl'J-. 1 His CRrC'R'S BLOCK '+B AND 36.37. 5 1.2 AND PIN G OF F02 ON 0 I 85. 
. SHOULD GO TO +U AND STAY THERE BECAUSE THE RESET CHECK LATCH HAS BEEN 

ItSET" WHICH WILL HOLD ·t,LL THE HAMMER DRIVERS RESET. AFTER REMOVING 
,CLIP LEAD t RESET THE LATCH WITH THE I-a CHECK RESET SWITCH. 

fH)TtE E21H TO "GROUND" WITH CLIP LEAD. THIS CHECKS LOGIC BLOCK 4C AND' 
RESULT SHOULD BE AS FOR STEP G. RESET LATCH AS FOR STEP G .. 

(I) TIE F20E TO' "GROUNO II WITH CLIP LEAQ. THIS CHECKS LOGIC BLOCK 4D AND 
RESULT SHOULD BE THE SAME AS FOR STEP G. RESET LATCH AS FOR STEP G~ 

(J) T IE F20H TOJIGROUND" WI TH CL I PLEAD. TH I S CHECKS LOG I C BLOCK 4E . 
. AND RESULT SHOULD BE THE SAME AS FOR STEP G. RESET LATCH AS FOR 

STEP G. 

(K) A ¥ATH tRt~~ SI.Q.RAGE - TIE E20B TO "GROUND" WITH CLIP LEAD. 
;1 SH~ S lO~BLOCKS 3F AND 4F AND RESUL T SHOULD BE 

THE SAME AS FOR STEP G. RESET LATCH AS FOR STEP G. 

B WITHOUT kRI~l_SlOB.AGE - TIE FI5B TO "GROUND" WITH CLIP LEAD 
WHILE EXC~~ ~NT OPERATION. THIS CHECKS LOGIC BLOCK 
26 AND RESULT SHOULD BE THE SAME AS FOR STEP G. RESET LATCH 
AS FOR STEP G. 

(L) A ~IT~ PRI~T SO~~~GE.. - OPEN T-FRAME ON 1403 WHILE EXECUTING THE· 
80 E PR Nt ~rtON WITH THE PRINT AREA CLEAR .. THIS CHECKS 

BLOCK 6G lOR 6F) LOGIC 36.31. I 1.2 (GATE OIA6) AND RESULT 
SHOULD BE THE SAME AS FOR STEP G. RESET THE LATCH WITH THE I-O 
CHEC~ RESET SWITCH .. 

B ~ITH2UT ~~tN6 ~~{LRML ,"' OPEN T-FRA~1E ON 1403 WHILE EXE.C.UTING'THE 
. BOV PR' P l~ WITH THE PRINT AREA CLEAR. THIS. 
'CHECKS LOGIC BLOCK 6G ON LOGIC 36.3Iwll.2 (GATEOIA6) AND 

RESULT SHOULD BE THE SAME AS· FOR STEP G.RESET THE LATCH WITH 
THE I-O CHECK RESET SWITCH. . 

'. '(M) ·TRY TO PRINT IN ONE POSITION ONLY, IF O.K., EXPAND THE PRINT FIELD. 
AFTER PRINTING IN ALL ,POSITIONS CHECK TO SEE THAT THE -60V HAMMER 
RESPONSE COMMON FUSES (2) ARE NOT BLOWN. IF FUSE'S HAVE BLOWN ,AND . 
BLOW A SECOND TIME, CHECK FOR GROUNDS ,ON THE HAMMER RESPONSE LrNES •. 
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·f 

G 
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J 

DATE EC NO DATE EC NO DATE EC NO 
SEE ~No.EXCARO 1.1 -20-6 J I f 340' ,g".J -6.2 f 15586 l 
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LOGIC II 

99.99.99.0 

HACH 
1401 STAGE II 

POWER $UPPLY WlRING SCHEMATIC 

PLUS/M'lNUS 6V AT a A""PS 

PLUSI~INU$ 61/ AT 12 AMPS 

PLUS/MINUS 61/ AT 12 AMP$ 

PLUS/MINUS 6V AT 16 AMPS 

PLUS/MINUS 6VAt 16 AMPS 

PLUS/MINUS' UY AT. 12 AMP' 

PLUS/MINUS 121/ AT 12 AMPS 

PLUS/MINUS 20V AT 6 AMPS 

FLUS/MINUS 20V AT IS AMPS 

PLUS/MINUS 20v AT 15 AMPS 

PLUS/MINUS 30Y AT 1 AMPS 

PLUS/MINUS 30V AT , AMPS 

PI,.US/MINU$ 31/ Me AT 5 AMPS 

PLUS/MINUS 3V MC AT , AMPS 

PI,.US/M'NUS 12\1 AT 20 AMPS 

PLUS/MINUS l2V AT 20 AMPS 

PLUS/MINUS 60V AT '10 AMPS 

PLUS/MINUS 60\1 AT 20 AMPS 

SMS O/V PROTECTION SCHEMAtiC 

PART , 

123163 

411401 

aouo. 
413Ul 

201211 

4'U471 

20JU2 

" nSOl 

477Ul 

lOU"l 

473411 

210009 

473561 

4lUil 

21084it 

208U9 

47U81 

22090) 

410166 

6\1 SUPPLIES 208948 

12V SUPPLIES 201961 

lOy $UPPI.I ES 2089'1 

PAGE 1 ' 

£C " 
113544 



FILE 3 

L06IC NO. 

CARD CAP 

AA F­

AD 8-

AE A-

AE C-

AE D­

AE N .... 

AE E-

AJ H-

AJ T­

AK B­

AK C-

AM --

AQ Q­

AQ U­

AQ V­

AQ W­

AQ X­

AS u-

tA C-

CE A-

CE D-

CE E­

CE H-

CE K·· 

CE M­

C6 -­

C6 VW 

C6 VV 

C6 101101 

CH -
i 

CH VV ~ 

tH VW 

CH \oIW 

CJ VI) 

CJ· WF 

CJ WV 

CJ YC 

CK VU 

CK WF 

CK WV 

CK YC 

CL YQ 

CL VR 

CL VS 

CL VT 

CM -

CN WT 

HACU SMS CARD CAP CODE INDE~ 

l~Ol 

NAME 

CTDL FAMILY DELAY INFO 3 SHEETS 

SDTOL fAMILY DELAY INFO ~ SHEETS 

ALLOY UNIVERSAL DELAY CIRCUIT 

CARD ASM TSTR ALY STOR ADDRESS REG 

CTOL LOAD CARD 

ALLOY HAMMER DRIVER LATCH 

CTOL HISH SPEED TRISGER 

ALLOY HAMMER DP LATCH - HIGH SPEED 

POWER SUPPLY SEQUENCING 

POWER SUPPLY SEQUENCING 

ALLOY DIODES TYPE AAS 

ALLOY MEMORY THERMAL SWITCHES 

MEMORY EMITTER RESISTORS 

ALLOY ONE WAY N BLOCK 

GENERAL DELAY CIRCUIT 

ALLOY SWITCH DECODER NO 2 

ALLOY Z DRIVER 12V 

ALLOY CURRENT SOURCE 

SENSE FINAL AMPLIFIER 

SENSE AMPL RECTIFIER + CLIPPER 

CTOL t AND 6ATE 

DELAY L!NE LUMPED 1 USEC 

STANDARD CABLE TERMINATOR 

'CT~LPNP THREE WAY t GATE 

CTDL INVERTER LATCH NPN 

CTDt PNP INVERTER LATCH 

CTDt-CARD TSTR T LINE LATCH 

CTOL TWO WAY AND PNP NO LOADS 

CTDL TWO WAf AND PNP TWO LOADS 

CTDL TWO WAY AND PNP ONE LOAD 

CTDL TWO WAY AND PNP ALL LOADS 

CTOt TWO WAY AND NPN NO LOADS 

CTDt TWO WAV AND NPN ONE LOAD 

CTDt TWO WAY AND NPN TWO LOADS 

C~DL TWO WAY AND NPN ALt LOADS 

CTDL 3 WAY AND PNP ONE LOAD 

CTDt 3 WAY AND PNP NO LOADS 

CTOt 3 WAY AND PNP AtL LOADS 

CTOL 3 WAY AND PNP Att LOADS 

CTOt 3 WAY AND NPN ONE LOAD 

CTDt 3 WAY AND NPN NO LOADS 

CTDt 3 WAY AND NPN A~L LOADS 

CTDt 3 WAY AND NPN ALL LOADS 

CTOt EXTENDER CARD 

CTDt EXTENDER CARD 

CTDt N OR EXTENDER CARD 

CTDL tP OR EXTENDER CARD 

CTDL COUPLING NETWORK 

CTDL EMITTER FOLLOWER NPN 

PAGE 01 

PART NO. 

6123162 

PART NO. 

311884 

313000 

311929 

311940 

311946 

371 .. 15 

311945 

316429 

310564 

310425 

310~26 

311203 

. 310703 

370833 

370834 

31()835 

31CJ836 

312285 

311922 

3119 .... 

31()145 

31()140 

31()139 

31()143 

3703S1 

371263 

371261 

371262 

311251 

3712b6 

371265 

37126 .. 

371252 

311261 

371268 

311253 

371071 

371269 

311270 

31125 .. 

371072 

371255 

31HH5 

371074 

311673 

311256 

37'266 

EC NO. 

120g10 

REF NO. 

31188" 

31366eJ 

311929 

3119 .. 0 

311946 

311 .. 15 

316~29 

316"29 

37056 .. 

376425 

370426 . 

3769611 

370703 

370833 

31683" 

310835 

31"836 

312285 

311922 

3719 .. " 

3701 .. 5 

310140 

370139 

3101 .. 3 

316351 

37CJ915 

370915 

370915 

310975 

316916 

370916 

370916 

370916 

370911 

370971 

370917 

310971 

310978 

376918 

376978 

318978 

376979 

370979 

370979 

370979 

371256 

371260 

C.f. RH NO. 

729955 

12995 ... 

129800 

7298!Jl 

729862 

72981l] 

72980" 

129805 

129953 

729953 

1299()2 

129806 

129867 

129868 

131J3 .. a 

1298"9 

729810 

129811 

729812 

129956 

129813 

729814 

729815-

729816 

129811 

729818 

129819 

129820 

729822 

729821 

729823 

12982 .. 

729825 

72982.6 

729827 

729828 

7't)S2.? 

7:1'930 

7:U8!J. 

119tn2 

129633 

72983-. . 

129835 

729836 

729837 

729838 

129839 

7298 .. 0 

7298~1 



LOGIC NO. 

CARD CAP 

CN WU 

CP WT 

CP WU 

CO -

CO YG 

- CO ZT 

to Zv 

tR -

Cil YS 

Cit ZT 

tR ZV 

CW -

CV -

DA B­

OA Z­

DB Z­

DC K­

DE F­

DE 6-

DE J­

DF J­

OF 0-

- OF R­

DS P-

06 0 

D6 5-

06 T­

OS U­

DS Y-

06 ill-

_ DS X-

'OS y­

. 06 Z,,:, 

'DH A-

DH B­

DH C­

DHD-

- DH E­

DH F­

"DH S­

OH H-

'DH J­

DH K­

DJ 0-

DJ E­

.DJ F-

FILE 3 

OK A­

DZ A­

EY 

FP 

, MACH 

' .. 01 

NAME 

CTOL TRANSLATE BLOCK NPN 

CTDL EMITTER FOLLOWER PNP 

CTDL TRANSLATE BLOCK PNP 

CTDt ONE WAY PHP NO LOADS 

CTDL ONE WAY PNP ONE LOAD 

CTDL ONE WAY PNP 2 LOADS 

CTOL ONE WAY PNP ALL LOADS 

CTOL ONE WAY NPN NO LOADS 

, CTOL ONE WAY NPN ONE LOAD 

CTDl ONE WAY NPN 2 LOADS 

CTDL ONE WAY NPN ALL LOADS 

tTl)L TRISGER 

CTOL POWER INYERT~R 

OIOl AND SATE 

Dlff BASE OSCILLATOR 2 .. 0KC S L SATED 

CONY DIFF BASE SPLINE TO SOTRL 

CONV DIFF 8ASE N L TO SDTRL OR $010L 

SDTDL FOUR 2 WAY N AND LOS BeKS W LD 

SDTDL 4 2 WAY N t L06lC ILKS W'D LDS 

SDTDL 3 WAY IN t LOSIC OlK W~O LOADS 

TDL t TRL LOAD CARD 

SDTDL INVERTING POWER DRIVER 

SDTDL NON INVERTING POWER DRIVER 

CARD ASH UTR CLK t WITH EMn fOL DR 

'CARD ASH TSTR CLK t WITH EMIT DR 

SDTOl INDICATOR DRIVER 

SDlDl 2 WAY ~OGIC BleK ~OW SP W LOS 

$DTOL 3 WAY L061C BLK LOW SPW'O LDS 

SPlDL 2 WAY LOGIC SLeK LOW SP W LDS 

SDTDL 3 WAY L061C BLCK lOW SP W"O LO 

SDIDL 5 WAY LOGIC BLCK LOW SP W·lDS 

SDlDL 5 WAY L06IC 8LCK LOW SP W"O LD 

SDTOL 18 WAY LOG ILK LOW SP W LOAD 

SDTDL 10 WAY LOS ILK LOW SP WO"LOADS 

$DrRL INVERTER LOW SPEeD WITH LOAD 

sprDL INVERTER LOW SPEfD W'O LOAD 

SDTDL t SDTRL 3K RESISTOR CARD 

SDTRl SINSL[ SHOT 

SOT ilL TRISGER AND DRIVER 

SDTOl RAND W RF6 BIT POS 

STOTL DDL LEVEL LI L2A lOW SP WO lDS 

SDrDl HUP NUHBER ~ 

SDTOl LATCH WITH GATE OUT 

TWIN CARD ASH FILE PROGRAM 'KIP 

TWIN tARD ASH FILE OP DECODE 

TWIN CARD ASH liNE DRIVERS 

ALLOY CURRENT SOURCE 

SENSE AHPL RECTIFIER t CLIPPER 

DRIFT DRIVER RESISTOR 

ALLOY LOAD RESISTOR 

PASE 02 

PART NO. 

a123162 

PART NO. 

31l2S8 

311259 

311251 

311273 

311218 

311212 

.. 311211 

311216 

:nun 
:n1215 
nu7ft 
lnu .. 
5115 .. 2 

31192 .. 

:na121 

U038S. 

nO~68 

naZI6 

3111211 

31a219 

310232 

310225 

31a226 

3103 .. 3 

3J03 .. 2 

3103 .. 1 

31038B .. 

na31' 
llall8 

310371 

310316 

ll0315 

310313 

310n .. 

31BJ .. a 

310312 

31031' 

310202 

310350 

llOlS) 

310358 

Ua352 

3103 .. , 

JUJU 

nun 
313335 

310"U 

312359 

31i199 

11'''53 

EC NO. 

\21010 

REF NO. 

3112~8 

111259 

31125' 

310981 

31098' 

31898) 

31098 , 

n0981 

310988 

51.,981 

3lotea 

31153 .. 

3115"2 

31192 .. -

51OI27 

nOl8S 

JlOlt68 

31a216 

31CJ211 

310219 

~10212 

3111225 

na226 

3103 .. 3 

31a342 

J1ll .. , 

nUJ80 

nR319 

310318 

310377 

310955 

lJ195S 

310955 

J1095S 

3109':.0 

31095CJ 

310311 

310262 

UCJ150 

310551 

310358 

31CJ352 

3103 .. , 

313336 

371335 

313335 

376 .... 3 

3123S9 

311199 

3714S3 

e.E. REF NO. 

1298 .. 2 

129S .. 1 

129(1 .... 

129(1"5 

1298 .. , 

1298"1 

1298 .. 8 

129S .. 9 

129850 

129851 

729852 

129853 

12965 .. 

1291155 

129903 

12990 .. 

129905 

129906 

729901 

729908 

129969 

1299 to 

129911 

129856 

T29851 

129912 

129913 

1299 'It 
1299'5 

129916 

129911 

129918 

129919 

129920 

129921 

129922 

129923 

129924 

129925 

129926 

T29'l21 

129928 

129929 

313336 

373)53 

313335 

129858 

729951 

729930 

129859 



LOSIC NO. 

CARD CAP 

FT -

FW -

6J -

6K -

HB -

HB WW 

HN -

clB -

JF 

JF VA 

jF VN 

JF VP 

J6 -

J6 VV 

j6 VW 

J& WW 

jH --

JH VU' 

jH WY 

JJ '­

jJ VA 

JJ VN 

jJ VP 

JL VB 

JM VO 

IN -

J'Z -

KA -

NB -

N6 XX 

NT -

NU -

NW -

~P -

PO -

OC -

QD -

P,K -

TA B­

rB 6-

TB Q­

TB R­

TB S-

TB V-

TC K-

FILE 3 

TD B­

TD C-

TD D-

MACH SMS CARD CAP CODE INDEX 

140\ 

NAME 

ALLOY uSC 360KC FREE RUN CRYSTAL 

ALLOY SWITCHES 

6ENERAL PURPOSE FILTER CARD 

CABLE DE COUPLE CARD 

CAP SENSE AMP NPN NO LOADS 

CAP SENSE AMP NPN ALL LOADS 

ALLOY DRIVERS READ WRITE VM 

CTRL OSC 10Ke FREE RUNNING CRYSTAL 

CTDL HI SPEED 1 WAY PNP NO LOADS, 

HIGH SPEED ONE WAY PNP ONE LOAD 

CTOL HIGH SPEED ONE WAY PNP TWO LOAD 

CTOL HIGH SPEED ONE WAY PHP ALL LOAD 

CTDL HI SPEED 2 WAY AND PNP NO LOADS 

CTDL HI SPEED 2 WAY AND PNP DNE LOAD 

CTDL HI SPEED 2 WAY AND PNP 2 LOADS 

CTOL HI SPEED 2 WAY AND PNP ALL LOAD 

CTOL HIGH SPEEO 3 WAY AND NO LOADS 6 

'" CTOL HI SPEED 3 WAY ANO PNP ONE LOAD 

CTDL HI SPEED 3 WAY AND PNP ALL LOAD 

CTOL HIGH SPEED ONE WAY NPN NO LOADS 

CTDL HIGH SPEED ONE WAY NPN ONE LOAD 

CTOL HI SPEED 1 WAY TWO LOADS 

CTOL HIGH SPEED ONE WAY NPN ALL LOAD 

CTDL LOGIC INVERTER PNP ALL LOADS 

CTDl LOGIC INVERTER NPN ALL LOADS 

CTDL TRIGGER GATE EXTENDER 

CTOL TRIGGER NO 2 

INDICATOR DRIVER ~O M~ 

CTOL SINGLE SHOT T INPUT 

CTDL SINGLE SHOT U INPUT 

CTOL INTEGRATOR -U AND -T 

CTDL INTEGRATOR -U AND -T 

ALLOY DIFFERENCE AMPLIfIER 

CTDL POWER INVERTER TYPE 

27B MEG RESISTOR CARD 

CTDL EMITTER FOLLOWER PNP 

crDL EMITTER FOLLOWER NPN 

ALLOY CLUTCH MAGNETIC DRIVER 

ALLOY RELAY DRIVER 

ALLOY OSC 347.5KC FREE RUN CRYSTAL 

SDTRL 93 COAX LINE DR DISPERSED LDS 

SDTRL OSCILLATOR 32B KC S LINE GATED 

SDTRL OSCILLATOR 115 KC S LINE GATED 

SDTRL OSCILLATOR 366 KC S LINE GATED 

SDTRL OSCILLATOR 667 KC S LINE GATED 

SDTnL OSC1LLATOR 1 HC S LINE GATED 

SDTRL END OF LINE TERMINATORS 

SDTRL DIST LINE TERM W OPT LD RESIST 

snTnL SOTRL 6.61 KC OSCILLATOR 

SDTDL SDTRL "5 KC OSCILLATOR 

PAGE 03 

\ 

PART NO. 

IHU162 

PART NO. 

3n~05 

3111.90 

371501 

311533 

371561 

37150" 

3n~63 

3112~5 

371519 

311518 

311517 

371576 

311583 

311582 

371581 

371580 

371586 

371585 

31158 .. 

371590 

371589 

371588 

311587 

311011 

371079 

311081 

311 B82 

3115166 

371591 

311592 

311635 

311996 

311071 

311676 

371598 

311,365 

371370 

311633 

371078 

311188 

310066 

310296 ' 

370295 

370297 

310298 

370299 

3'1033lj. 

310389 

310401 

310IJaO 

EC NO. 

120070 

REF NO. 

3711605 

3111691J 

371501 

371533 

371561 

311500 

3711663 

,11\245 

370982 

310982 

310982 

3709B2 

370983 

310983 

370983 

37tW8 .. 

31098 .. 

37098~ 

310985 

370985 

376985 

310985 

311Q71 

371019 

311081 

311082 

371546 

371591 

311592 

311635 

311996 

311611 

, 371616 

311598 

311365 

311310 

311633 

371078 

371788 

370066 

310296 

310295 

370297 

310298 

376299 

31033 .. 

370389 

370401 

370400 

t.E. REF NO. 

729860 

129861 

729862 

129931 

141800 

74'416 

129863 

129932 

129864 

129865 

729866 

1296b'T 

129868 

129869 

72987(J 

129871 

729872 

129813 

7298116 

'129815 

729'H6 

729811 

129818 

129819 

129880 

129881 

129862 

129883 

729884 

129885 

129886 

729881 

729688 

729889 

129890 

129891 

729892 

129893 

129894 

729895 

129Y33 

1299316 

129935 

129936 

129931 

129938 

129939 

129940 

729941 

129942 



LOGIC. NO. 

CARD CAP 

TO E­

.. TD F­

TD G-

• TO H­

TO 1(.-

; WL-

W ...... 

• VB v­
~'t8 z-
.. YC A­

-YC 8-

• YC c­
'YO M­

,V6 A-

• '1'6 D-

• '1'6 0-

~ '1'6 E-

ve f­

-'1'6 G­

'1'6 K­

'VG L­

'1'6 M·· 

"V6 Q­

n v­
~2J MI( 

3J MX 

-"J M)t 

bJ )tD 

C6 

'CH 

"CJ 

.. Cit 

CL 

-CQ 

·CR 

,JF 

"J6 

.JH 

'JJ 

.,5'1' •• 

-bY •• 

FILE 3 

MACH SMS CARD CAP CODE INDEX· 

' .. D. 

NAME 

SDTDL SDTRL 2~0 ItC OSCILLATOR 

SDTDL SDTRL 320 KC OSCILLATOR 

SDTDL SPlRL 360 ItC OSCILLATOR 

SOTDL SDTRL bb7 ItC OSCILLATOR 

SOTDL SPTRL • MC OSCILLATOR 

ALLOY SENSE AMPLIFIER NO 2 

ALLOY AMPLifiER PRE SENse NO 

,SENSE AMPL INPUT FILTER AND SEt 6ATE 

SENSE ANPL RECTifIER + CLIPPER 

SENSE ANPL-CLIPPING LeVEt CONTROL 

SENSE ANPl SEt G READ 6 + DO P CTItL 

PEAK DETECTOR INTE6ATOR·t V " DRIVER 

SENSE AMPLIFIER CLIPPIHG LEVEL eTR 

'OWER SUPPLY bV OVERVOlTAGE 

POWER SUPPLY 12Vo.VERVOLU6E 

POWER SUPPLY lOV OVERVOLTA6E 

POWER SUPPLY 20V OVERVOl'A6f 

PO~ER SUPPLY 20V AMPLifiER 

POWER SUPPLY 10V AMPLifiER 

POWER SUPPLY 20V 'SA AMPLIFIER 

POWER SUPPLV bV AMPLIFIER 

POWER SUPPLY 12V AMPllfIERAEF-6V 

PoweR SUPPLY 3V AMPLIFIER 

ElK DELAY c,aeUIT 

CTDl NPN TWO WAY GATE W' CalL LOAD 

PNO TWO-WAY WITHOUT COLLEC~ORS LD 

crDL PHP TWO WAY GATE WITH COll LOAD 

CTDL STANDARD CABLE DRIVER 

ALLOY-FIELD REPLACEMENT.AM tARO 

'TDL 2 WAY AHD PHP fiELD REPLACEMEHT 

crDL 2 WAY AND NPN fiELD REPLACEMENT 

CTDL 3 WAY AND PNP FIELD REPLACEMENT 

CTOL 3 WAY AND NPN fiELD REPLACEMENT 

CTDl EXTENDER CARD FIE\.D REPLACEMENT 

CTOL WAY PNP fiELD REPLACEM(NT 

CTDt ~AY HPH FIELD REPLACEMENT 

CTDL HI SPEED 1 WAY PNP FLD REPLACE 

CTDL HI SPEED a WAY AND PNP FLD REP 

ClDL HI SPEED 3 WAY AND PHP fLD REp 

CTDL HI SPEED WAY NPN FLD REPLACE 

FIELD REPLACEMENT L5 

fJELD REPLACEMENT L6 

'AGE 04 

PAU NO •. 

• 'AAT NO. 

310399 

370398 

310391 

3l039{) 

31055' 

3n'9' 

Ute". 

SlOft". 

nOft" 

)ta ... , 

110"20 

310"Z' 

nosol 

.n05lS 

JloS16 

nOSJ8· 

370519 

370001 

n060a 

3106" 

310612 

1106U 

1116'1» 

312b81 

no ..... 
no)~, 

310142 

310089 

31190~ . 

3109lS 

n191. 

310911 

310978 

311919 

31898) 

310980 

310982 

3189U 

51098 .. 

370985 

370950 

.318955 

EC NO. 

I2CJ070 

REf NO. 

31ft!99 

310398 

nun 
310396 

!lCJSS' 

3n.9. 
Uta .. 

3JO ... , 

no .. " 
310 .. " 

.170 .. 20 

no .. 21 

1105o, 

311)515 

110516 

nOS18 

310519 

n060} . 

310608 

310'" 

310612 

310613 

310b" 

312681 

. 31 In .... 

310''', 

nO,.,2 

510089 

37090" 

310985 

.)70950 

31"9~5 

C.E. REF NO. 

1299 .. 3 

1299 .... 

1299"·5 

1299 .. 6 

1299111 

1298,. 

129891 

729961. 

1299 .. 9 

lJ01l19 

1299511 

1299S' 

129952 

3115151 

31051b 

370518 

3111519 

na'''1 
31068B 

1106" 

310612 

310613 

n061. 

' .. 6bOI 

129898 

129899 

129900 

12990' 

37090" 

370915 

318976 

318911 

370918 

370919 

37098 , 

118980· 

310982 

310983 

31119S .. 

310935 

310950 

310955 

....., 

i 



v 

A 

'(42 

I TI S CR6 
T81-IO 

~II~ ) 
o ~ 

~ I ~ 6' C7 
g I ~ , 
0' ~ 

.g g LJ 
FACTORY ~)OV ~ ~ 
ADMT IJ)V ~I~: eR] 

I 
I 8 

CB2 

I 
r ,'1 ~ 

TBI-2 12 _~ 1 ) 9 

I 1 1 II : L. I AU: 1 ~_~IO 
L:_J 

COl 
r---lril 

TIl-) , ~ __ .~ I 
TBI-4 ~ 4 5 1 

T81-5 ! I 
/lUX 

:: ..@ 

:~ R21 

• 

" 
:::::: C3 

.. 

::- CJi 

IIOTE 1l -

EI 

u 

r--:: -
III 
;;<, 

hf, 
'rtj 

D I 
r-tj 
~i 
i l 

ri"t~ - --
-

or ---' --
.000-'-< 

'[ I 
J 
I 

I 
I 
I 0 

I 
I 21 L _______ ~~J------------+-----------------~~----~' 

.M:"', Nt 4 

2 I SlIrET 147340lD 

5-10'f;\.\1 \4-4 4W 
t ; 

-- -- I; S-31-61 : 111'+455 

L 1-17-61 I 1114'+88 

11-17-62 : 113176 

1 

1-24-62 112578 

6-28-62 114008C 

19-/6063 103958-A 

I 

~~'EI 
I 
I 

_J 
TB2. (+) 

A .....-- NOTE JJJl -- --- ----, It 
T81-6 

I 
I '" I ~;:: c4 

I H .t~ 
I ~ZO~~ 

I + > 

Cf 
I L 

[1 
I--

-I 
L _____ .-1 

TII-8 o----I? ~HASSIS 
- -1...!'ROIJNO 

B 

J'o"= \--NOT£ n:t 

HEA1ilNK 

p 1t8 

N , 
4 

P2 AAA V 
vv 

RI9 
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C3 208296 

C4 208229 

C~-6 201:1224 

C1 491228 
C81 208~0'1 

C62 220913 

CH(,-l 598479 

• RU . 
T 

CCIfIP'ONlNT CHART 

DUCRII'TIOH CODE !'ArtT NO DESC!" PT tON 

R20 207)40 POTlNTtOl1ETER 2S001i'1 1/2101 

CAPAC I TOR "I 750M1'D 10V DC R21 321888 PfStSTOR 100 Otfol 211 

CAPAC I TOR 700 liFO 15V DC 

CAPAC !TOR 14,000 fifO IlV DC R23-2" 20])%4 RfSISTOR 0.1 O!-91 5101 

c"r~CIlOR 001 MF 100 VDC 
CIRCUiT BREAKER 

CIRCUIT BREAKER 

T I 47351(, Tn/".N5FJRMfR 

RfCT !rtER CELL 

EI-2 BUS PLATE 
-----r-----+------------------------~--T-81--+-----~T-[-~'-~I-H,-~L-8-L-OC-K------------­
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A " B R£ CEPTACLE X7-8 
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rrrr 
xU! 

OV£RVUlTACE CARD "SUfI_LY 3 7 0 5 -, 5 
lINIT RFCEPTArLE ..... 
COHPONENT CARC ASSlHIILY "370 b I 2 
UNIT RECEPTACl.E "A" 
FOR REHOTE ntIS I NG PEHOVE JUMPERS 
IN!llCJITEO AHD U"S[ IlLTIIF£~ 161-6 
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CODE Min NO, DUCAII'TION 

A) 208256 R£:SISTOR 1.9K 5W 

Ait 207)74 "ESIS10R I. 2K 5101 

"5 3170 .. ' R[5IS10R 1t70.ll. 1/'1101 

R6 ))S)29 RESISTOR 1t7I\. 2101 

A7 3110" R£SIS10R 9.IK 1101 

R8 210H32 RES I STOA 2K SW 
f\C) 207290 R£ S I SlOR 770 J\. SW 
RIO 2011190 RESISTOR 70n. 5101 

1111 20 )40 POlEN1IOH£1[R 2S0.n. 1/2101 

IIU-AI7 207)2" RHISlOR O.ln sw 
1'18 )17009 RHIS10R 39QA 112101 

CA6 "91 )00. DIODE TYI'[ ~ 
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HEAT SINK 
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p 17 , xl 
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PI .1' ~t"" ., 
A A. ... ....... 

I • -> ~> 

:> It%) ~~ U4 
? fa ~ ... 
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""HINT CHMT 

CODE PART MO. DISCIUPTION COOl 

no 
C} 2Q1296 CAPACITOR 1,750 HfO lOY DC III 

C8 49l~~8 CAPAClTOR .01 M F lOO V OC 
C5-1 208224 CAPACITOR 14,000 HFD 13V DC RU-2S 

c4 208229 CAPACITOR 700"FD 15V DC 

CBI 208198 CIRCUIT BREAKEI\ 
CB2 22091S CIRCUIT IlREAKER 

TI 

CR6-7 1'213'24 RECTIfiER CELL 

EI-2 IUS PLATE 111 

T82 

A " 8 F\ECEPTACLE X7-' 
RI9 lUB88 RESISTOR Ion Ottl 2W 

PM' NO 

. 20711tG 

208190 

207324 

471566 

:l69214 

I. 
t ' 

L __ ----~J . , c" . NOTE III ~ 
r "- NOTE lUI 

L-______________________ • ______________________ ~~--------~TB2 (-) 

Hscal'TION 
POTENTIOMETER 2S0 OHK ./aw 
RUISTOR 10 O~ 5W 

R£$ISTOR 0.1 OHM 5W 

TRANSfORMER 

TERMINAL BLOCK 

TERMINAL BLOCK 

TRANSISTOR T'fPt lOS 

~-

NOTEI OVrRVQLTACI CARD AUEHBLY 370575 
Il' I-.INI r RECEPTACLE tlau 

JI:[ 'OKf'ONEtdr CARD ASSEM8LY 37 0 0 t 2 
x:o:r UNH RECE'TACl.E "All 
JIlt fOR REMOTE SE"tSING REIi0VE JUMPERS INDICATED AND 

SENSE BETWEEN T61-6 ANO TBI-7 

B 
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OV[IIYOL TAG' 
RECEPTACLE r- ------1 

1 I TZ ~-+-j--------~ 

I 11 >----o-t-ll L~;~~ 

L"xm 
I 

CODE MRT NO. 

1.1 222789 
':~I.(Rl 127324 
til), (R4 207316 

CRS" , 40~O02 
tR6" . 1t~1 ~OO 

Ci-Cit ~082 24 
CS 40d230 
C6 2~8228 

cel lonSo 
x I·X2'~ S3S441 

P9 

~ 

COI1PO~ENT tHAAT 

-
O[SeRI "T ION 1 (00£ 

TRANSFORX[R i R8,R21 
DIODE RIO 
DIODE RII-Rle 
0100( 

I 
RI9 

DII'O[ TY'E AU 1120 
eMAC I TOq 14,MO /'Iro I3Y DC CB2 
croPAC ITOR 7,000 I'IFO I3V DC "9 
CJlPJlCITOR S,SOO /'IFO. 19V Dt I ca· 
C I Reu I T eR[f.II.Ek I TRANSISTOR TVPr 026 

-

"ART NO. OUtRI PT ION 

. '17019 lIES/STOR 2K liN 
1351)8 lin I ~TOII 2CO OHl1 zw 
2:;898S RESISTOR 0./ ?HI1 SW 
207)58 POTlNTIOHUlR ISO 0 ... 'zw 
207)19 Ii.ESISTOII 500KH Sill 
22091.6 (; I Reu IT 8!tEJlr,t/\ 
,INI4 RUISTOR 6t{j Ott\ 1/2'1 

,1.92'.' I r.AMe/lOR 0.01 I1FO ICOV DC 

MOUS 
I 
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m:t 

Tlt-' 

I 'I~~ 
CNA$SI$ 
'ROUND 

.·INOICA1[S COKf'ON£N1S LOCAT£1I 0.: . 
COMPONENT (MO MUMBLY , ~ _ ,.~.~ 
tOI1l'014[/;l CARD ASUHBLV MO. J71'S. 
..ciT USkO ON , YOLT SUPPLIES , " . 

WHfN THi " VOlT OY(RYOlTAGE "SS,~, -, .,' 
MUtlBER 20691t7 IS USED, RUER TO OIV • 'I' • .' 
WlnlHii OlA,CII\H NUt\IIER :l08!f1t1 

.,-,. .... 
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I xp 518689 TIVINS I S TOR Type 028 
, xlt,', .. 2(716) TRANSIS~OI; TYPE 0)6 - .' 

XS-X I 2 209001 TRANSISTOR lYPE 
INTERNATIONAl ,BtJSD ~~CHINES·: CORP .. 

,-. 

RI',r 207320 RE~IS10R I OHM 5W , . -. 
R2':- .. 207321 R[!lIStOR a. OHl1 IW r:,.: . / ... NA~E I \/lAIN:i DIAGR..~ -. P(I\I£R-SU9r[~ -

R3 206987 RESISTO~ 1.2SK SW 
Rit 207371 RE;I~JOR 800 OHI{ 511 

'6Y ~c II~ 16A 

R5 lI70/} RE dSl0R 620 OIlM I/2W 
fl6 )228f3a RHI~TOR 100 OIlM 2W 

.. 
k7 )(10721 RE'lIISTOf\ 10K 1/'1'01 I 

-.- --- -------- ----l 

DESIGN P£to 5- 2!j·59 tYPE ',*,!5r. 

8-27·S9 SCALE' 
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TlI-, o-....... I-~~__ ~ I" 1 Q

r TlI-4 PI' 
I ~5 21 TB 1-5 O-~-.... >--60--+---+-.. 
t AUX 0 I L ___ O:"r.Ja---------1....---.....--........... 

1 

l~tQ--,-+-.....t 

t '>-'-OM .....-. 
TBI-8 ~ ~HASS IS 

-LGROUHO 

HPT SINK 

..L 
p x9 

H -T 
41'" 

10 :> RIS 
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I I 
L __ -:~::. NOTE m 7 t XtO -Nf--
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:: 126 

PI 
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~ ____ ~ __ ~ _________________________________ ~-----------uTIZ (-) 

COHfIOI.I!ZHt' CHMT 

CODE PAllT NO. DESCRIPTION COO£ 

alO 
C) 2082)0 CAPACITOR 7 000 MfO IlY OC RU 
C4 . 208n8 CAPACITOR S.SOQ KFP 19V DC 

C5-8 20822.4 CAPACITOR 14.000 MFe ')V OC R1)-26 

C9 49l1:28 CAPACI rOR .01 MF 100 V PC 
ell to 0 CIRCUIT 8REAKtR 
CO2 220916 C IRCU IT BR~AKER 

TI 
CR6-7 1'Z1~'l4. It£.CT IflER CELL 

Tel 

£1-2 IUS 'LATE Til 

'ART NO. DUCRI".,," 

107]CiO POTENT.OKEliA 250 OHM I/IW 
505)01 RES.STOR 50 OHM W 

107)24 RES1STOR D.I OHH SW 

NUTI D TRANSFORMER 

TERMINAL 8l0CK 
TERMINAL BLOCK 

HOltS 
r 

n: 
xn 

:tID: 
tIll 

D 

DV£RVOLTAG£ CARD ASSE"a~Y ~705 75 
UNIT RECEPTACLE ItB" 
CQKPONWT CARD ASSEtt8LV 970GIZ. 
UNIT RECEPTACLE "A" 
fOR REMOTE SENSI~ REMOVE JUMP~RS INDICATED AND 
S£NS£ BETWEEN 181-6 ANO Tat-1. 
T I TRANSf'OAAER PMT NUMBER z08184 FOR 60 CYCLU 
ANt 'ART HUKU£R "1118 fOR 50 CYCLES 

A 

8 

A " • RECEPTACLE X7-tO 
RI9 3USSa RESISTOR 100 OHM aw 

~G9Z14 TAAHSlSTOR TYP~ l08 
INTERNATIONAL BUSINESS MACHINES CORi 
N~E" rW-':R'-NG '0 I A§~~~~~~~~~~=.= 
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• 

10 

B~--~--------...... ----------------~--------------------~ 
CO or 'MT NO. orSC."TlOM COOl IIMT NO. DUCAIHIOH 

B 

TI Z2279Z 

C I-C" Z08U I CAI'ACITOA 11,000",0 1''1 DC 

C5 Z08U9 tNAt I TOR 7OO,..,D 'fY DC 

Al • 107U6 RU • STOR I. 711 $V 

'" ,,\1)8 RES I STOP.;. 200 OHM 2'01 

NOTIS 
I .,NDICATES COHIIONINTI LOCATIO OM COftIIOHIIf1' 

CARD ASS£I'IIILIEII 
XI COI1l"ONfNT CAAD ASsrl>llU NO. )71'f' 'DA IlUI.fMCI TO lMUfCO 

XIX COI1PONENT tAllO ASSEI'IILY NO. )71655 'Oft ftEfEIUNC( TO .. VOLTI 
zx::c: WHEN TIi! 12 \'OLT OV!RVOLTAGI ASSWLY *,"IIA 108-' .. USI •• 

~,u TO O/V Wlft'HI DIACftM HUI'II£ft 208961 

x,. • 207)6) TRANSISTOR TYPE 0)6 fl9 "7005 RESISTOR 16001fol "N 

XS-XIO 209001 TRANS'STOR TYPE RIO 206~=-6--11--f\_E_S~'S...;..TO"_R;....'::..;2_..:tS:.....;..OH..;.;.M"'_"5_W_,_._ 0 ,I , 
till 208198 CIRCUIT BREAKER RII ,,073~1 RESISTOR 2K SW._ ' 'j 

~C;...A..:..II L.;.2_+......;1~2~71~2,.---+_..;...0 1;...;.0_OE'--________ __t-R..;..12--t-2-'-07 ..... ;3;..:;.S-=-7 __t_P __ O_TENT IOl1ETER 200 OHM ~_W __ -1 , 
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tOfflON£NT CHART 

DESCRIPTION 

VOLTAGE REGULATOR 

TRANSFORMER BUCK-8ooST 

lRANSFQRI1ER, AUTO' 

CAPAC ITOR 3500 MFO. 7SV OC 

CAPACITOR .5 MFD '3301/ N. 

DIODE 

RESISTOR ISO OM SOW 

RES ISTOR 50S\50W 

RES I STOR 2S.n..sOW 
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I + CAPN.ITOIi 8US PLATE PART MJHBER 221982 

U - CAPAC ITOR BUS PLATE PAIH NUMbER 222011 
Ill: fOR IISV N. OPERAT ION CONNECT TAPS I TO 3 

• , AND 2 TO 5 AHO CONNECT INt'UT TO 1 AHO 2. 
REt\OV£ JUHP'~ 2 TO ). 
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NAME WIP.ING DIAGRAI1 - POWER ~UPPLY 

.; 60 V DC AT 10 AHf'S .. I I' " ., , 
DESIGN TYPE ·r,"··· PEeo 1-17-59 I1I~C 

,,-, ,'. 
.1 . DETAIL RLB . 9-1-59 SCALE NONE 

'" \~ . CHECK OPG 9-1-59 DRAW 

2 ,. APPRO REW 10"22-59 CHECK 
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CONNECT lAPS Z AND 3. S:-OS:Z 230V \NPUT 

XI. 

MOVE LEAD FROM TAP 4 ,0 TAP 5. rOQ U5V OPR 
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~ I CIOL DELAV nWORMAT ION [ ........ T7m55 
0\ 
0\ 
N ,... GENERAL 
-

THE TURN ON TURN OFf DELAYS OF THE CIRCUITS USED IN A 
PARTICULAR MACHJNE ARE COMPLEX FUNCTIONS OF MANY VARIABLES SUCH 
AS THE TRANSISTOR DELAY, INPUT-OUTPUT LOADING, FALL AND RISE 
TIME ETC. 

tHE DELAY SPECIFICATIONS ARE GIVEN BELOW AND ARE CLASSIFIED 
Bye I R CUlT T YP E . 

WHEN POSSfBLE, REPRESEN,TATIVE RANGES OF DELAY ARE GIVEN ON 
EACH INDIVIDUAL C R~UIT SHEET .AN

b 
SHOULD BE USED AS A GUIDE. 

SPECIFIC CIRCUIT APPLICATION AND OR CAPACITIVE LOAD (EXAMPLE: 
WIRE CAPACITANCE} MAY RESULT IN ELAYS WHICH ARE OUT OF THE 
GIVEN RANGES. 

THE FOLLOWING INFORMATtON 'IS PROVIDED FOR THOSE CASES WHERE 
CARD REPLACEMENT DOES NOT RESULT IN IMPROVfMENT AND A MORE 
DETAILED ANALYSIS IS NECESSARY. 

THE DELAY OF THE SIGNAL IN THE CTOl BLOCKS IS A FUNCTION OF 
THE TRANSISTOR DELAYS PLUS THE LOADING EFFECTS OF THE INPUT AND 
OUTPUT CIRCUITS. DELAYS FOR SEVERAL STAGES IN CASCADE ARE 
NUMERICALLY EOUAL TO THE SUM OF INDIVIDUAL STAGES. UNLESS, 
OTHERWISE STAfEDf DELAYS ARE MEASURED FROM THE "ME THE INPUT 
SIGNAL CROSSES I S REFtRENCE VOLTAGE TO THE TtME THE OUTPUT 
SIGNAL CROSSES iTS REFlRENCE VOLTAGE, AS SHOWN. 

MPM TYPE PNP lyrE 

INPUT 

OUTPUT 

UBAS IC LOGIC BLOCK DELAY I NFORMATf ON** 

¥A~A f8~&~bE~~~ OF DELAY IN A STRtNG OF lOGIC WHEN DRIV t THE CTOl OUTPUT AND CURRENT MODE BLOCKS 
FROM THE CURRENT MODE OUTPUT. . 

TURN ON 
IV SEC I 

TURN OFF 
(U SECt 

MAX MIN MAX MIN 

DELAY PER PNP BLOCK IN STRING .70 ·20 .18 .06 
DELAY PER NPN BLOCK IN STRING ,52 .18 .12 .05 
ADDITIONAL DELAY ON STRING 

.00 -.03 .22 .06 FOR THE FIRST PNP TYPE LOAD 
FOR THE SECOND PNP TYPE LOAD ~OO - .03 .30 .07 
FOR THE THIRD PN? TYPE LOAD .. 00 -.03 ... 0 .08 
FOR THE FOURTH PHP TYPE LOAD .00 -·03 .50 . to 
FOR THE FIRST NPN TYPE LOAD . - .Ot - .03 .09 .01 
FOR THE SECOND NPN TYPE LOAD - .Ot -.03 .13 .ort 

. FOR THE THIRD NP~ TYPE LOAD - .01 ' - .03 .18 ,03 
FOR THE FOURTH NPN TYPE LOAD -.0 I -.03 .22 .04 

DELAY PER PNP TYPE CS LOADS .02 ,00 .02 .005 ON STRING 
DELAY PER NPN. TYPE CS LOADS ·0 f S .00 .02. .005 ON STRING 
DELAY PER PARALLEL COlL£CTOR .007 .00 .0 t .08'+ 
DELAY PER DtOOE INPUT *.02 .00 .OOS .0 0 
DELAY PER 100 PF .OS ' .02 .06 .03 

• WIRES ASSUMED ON GATES -- INCLUDES WIRING CAPACITANCE EFFECT 
BETWEEN ADJACENT CARDS· 

EXAMPLE OF CTOl DELAY LOGIC STRING. CONSIDER THE fOLLOWING 
[OGIC stRiNG: ,-----

2 CURRENT TWO ADDITIONAL ' 
MODE BLOCKS '-WAY T BLOCKS 

'TWO ADOn tONAl, 
. 2-WAY U BLOCKS 

T T U 

FOUR 
ADDITIONAL 
PARALLEL 
,COLLECTORS 

U T 

THREE 
ADDITIONAL 
'-WAY 
U BLOCKS 

B 

I"TUMATl6"U mlNESS MiCftiifiTalP, 
"'·£1 C il~~J.J!L ___ -
rNfi:~ - R~~~_ 

DUICII Ji!DOn 

C 
DETAil IItf ·1J-i=iZ sw"i 
Cllttll 

'" 
1)-1-62 O-~A" I 

."PAD eRWI I .. 

SHEET I OF 3 

IN THIS EXAMPLE ALL MAXIMUM DELAYS Will BE USED, 
JURN ON DE,lA Y 

l T BLOCKS 2 X 0.7 
. 2 U BLOCKS, 2 X 0.52 

S ADDITIONAL U BLOCKS S X'-O.OIJ 
2 ADDITIONAL T BLOCKS 0 
2 P-TYP£ CS BLOCK 2 X O.OIS 
Z. PARALLEL COLLECTORS Z. X 0.007 

23 INPUT Of ODES 23 X 0.02 
TOTAL TURN ON oElAy'fROM A TO B 

TURN OFF DELAY 

2 T BLOCKS 2 X O. 18 
2 U BL OCKS 2 X O. I 2 
2 lST U BLOCK LOAD 2 X 0.09 
2 2ND U BLOCK LOAD 2 X 0.13 
t 3RD U BLOCK LOAD 0.18 
, ~ST T BLOCK LOAD 0.22 
I 2ND T BLOCK LOAD 0.30 
2 P-TYPE CS BLOCK 2 X 0.02 
~ PARALLEL COLLECTORS ~ X 0.01 

23 INPUT DlOOES 23 X 0.005 
TOTAL TURN OFF DELAY FROM A TO B . 

··tOGIC INYERTtR*~ 

- I.~ 
• 1.04 
s -0.05 

o 
: ·0.03 
II 0.028 
• 0."6 
~'u SEC 

: 0.36 : 8. 24 
: .18 
: 0.26 
• 0.18 
: 0.22 
a: 0 . .30 
:: S·04 . :: .04 
: .! IS 

•. 935 U SEC 

TURN ON TURN OfF 

DELAY PER PNP INVERTER IN STRING 
DELAY PERNPN INVERTER IN STRING 
ADDER lOGIC INVERTER DELAY. 

PER PNP INPUT LOAD 
PER PNP OUTPUT ,LOAD 
PER NPN INPUT LOAD 
PER NPN OUTPUT LOAD 

DELAY ACROSS PN~ BLOCK DRIViNG 
LOGtC INVERTER IN SlRING 

DELAY ACROSS NPN BLOCK DRIVING 
LOGiC INVERTER IN SlRING 

A031TfONAl DRIVlNG BLOCK DELAY 
PER PNP INPUT LOAD 
PER PNP OUTPUT LOAD 
PER NPN INPUT LOAD 
PER NPN OUTPUT lOAD 

DElAY ACROSS PHP BLOCK 
DRIVEN 8Y lOGIC INVERTER 

ADDITIONAL DELAY DUE TO lNVERTER 
OUTPUl LOADING 

1ST PN? BLOCK 
2ND PNI' BLOCK 
3RD PN? BLOCK 
4TH PN? BLOCK 

DELAY ACROSS NPH 8LOCK 
DRIVEN 8Y LOG1C INVERTER 

ADOlT.ONAL OELAY OUt:: 10 INVERTER 
OUTPUT LOADtNG 

1ST NPH BLOCK 
2t1O NPH BLOCK 
3RD MPH BLOCK 
4TH NPM BLOCK 

W SEC I (U SEt) 
MAX MIN MAX ~IN 

-.08 • • f,. .55 .06 
0 ".06 .~I -.02 

0 0 .01S '8' 0 -.005 .0 I . 06 
-·02 -.01 .Olt .02 

0 0 .0& 0 

.8, f .26 .30 .26 

.38 .28 .20 . I It 

0 0 0 0 
0 ··°3 .01 0 
0 0 0 

~ .013 ... 043 .01 .01 

.14 .32 .22 .20 

o 0 .16 ·07 o e .02 .22 .08 
o -.02 .33 .09 o -.01 .39 .11 

.35 .28 .17 .09 

-.02 -.02 .18 ·08 
-.01 -.01 .21 .to 
- .0 I - .02 .22 . 10 
-.01 *.02 ... 2 .15 

---------f tllCli1t AND 'ACMlIe",. ITAIIDUI 
, --

.','ROUt OAT[ ----r-.--,--,----
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I11111DUDI 
COOl 

DELAY INFORMATION 

TEST CIRCUIT 

5 tooWAV PNP 

I-'WAY NPN 
LOGlC BLOCKS 

5 i-WAY NPN LOGIC BLOCKS 

4 I-WAY PNP LOGIC BLOCKS 

PNP EM.TTER "OR" DELAY to SEC) 
T I ' 

TON TOFf 
MAX. MIN. MAX. MlN. 

DELAY PER BLOCK' • 92 .28 • t S • 10 

DELAY PER ADDED 
BLOCK ON DRIVER 
INPUT 

.00 .00.06 .03 

DELAY PER ADDED .00 ~.o, ·00 
CTOl BLOCK Ot: 
OR I VER OUTPu'r 
DELAY PER ADDED .Ot -.008 .00 
CTOL SLOCK ON E.F. 

.00 

.00 

T2 

, 1·0N TOfr 
MAX. MIN. MAX. MIN. 

.50 .12 .}2 .1 Z 

.00 .02 .00 

.ot ... 02 .O~ .06 

.00 ' •• 01 . 006 .01 

DELAY PER ADDED .01 .00 .00 .00 -.03 -.Ot .00 .00' 
CTOl BLOCK ON 
DRIVER BLOCK 
DELAY Wll E.F. .29 .28 .30 .to .50 .25 .24 .12 
ON ORIV R .. NO 
LOAD R IN DRIVES 
DElA Y PER ADDED .00 .. :02 .02 .00 .00 .00 -.01 .00 
E.F. 
DELAY PER ADDEO .00 -.Ot .0;· .00 .00 -.OOS -.oos .00 
CTOL BLOCK ON 
DRIVER INPUT 
DELAY PER ADDED .00 .002 .002 .00 .00 ... 01 ·Ot 5 .00 
SlOCK ON E.F. UTPUT ' 
DELAY PER ADDED :00 .00 .004 .00 .00 ... 02 .00 .00 
BLOCK ON DRIVER 
BLOCK 

NPN EMITTER "ORl1 DELAY (U SEtt 
~~~~~~-----

" T2 

tON TOFr TON TOfF 

DELAY PER BLOCK 
DELAY PER ADDEO 
BLOCK ON DRIVER 

DELAY PER ADDED 

&~?bERL85~p3' 

MAX. 
.42 

-.02 

... 01 

MIN. 
.36 

.Ot 

-.01 

MAX, MIN. M4X. MIN. MAX. MtN. 

.15 .14 .70 .19 ,10 .06 

.OS .• 08 .00 .00 .0" .02 

.005 ,.OO~OO .po .03 .01 

OELAY fER ADDED .00 .00 ' .00 ,.CO .00 .002 .005 .005 
CTDl BLOCK,ON 
E.f. ' 

._--"-P" co;;] 7.H9"fs 

SHEET 2 OF 3 

TON TOFr TON TOFF 
MAX. MIN. MAX. ~HN. MAX. M1t4. MAX. MIN. 

DELAY PER ADDED .00 ' 
CTOl BLOCK ON 

.00 .00 .00 ".04 .00 .00 .00 
DRIVER BLOCK 

DElAY Wi3 E.F. 
ON DRIV R - NO 
LOAD R IN DRIVER 

.32 .36 ' ,f 5 . ,,. .70 .20 .16 .06 

DELAY PER ADDED ·02 
E.F. 

·00 -·02 .00 .00 .00 .Oc, .00 

DnAY PER ADDED ,'00 
CTOL BLOCK ON 

-.02 .02 .00 .00 .00 .01 .00 
DRIVER tNPUT 
OELAY PER ADDED .005 .00 .00 
BLOCK ON [.f. 

.00 ... 005 .00 .01 .00 
OUTPUT 
OElA Y PER ADDED 
BLOCK ONOr<tVER 

.01 .00 .00 .00 -.01 -.00 .00 .00 

SLOCK 

uTRANSLATE BLOCK DELAY DATA·· 

NPN BlOCK 
T U 

0- 9 AD\H TI ONAL 
LOADS 

TOTAL N~M8ER TURN 2" TURN OFF 
OF LOAD (U Sf J !U SEca 

MAX. MIN. MAX. MIN . 
I .70 .16 . Jl. .12 
2 .70 .16 .36 .13 
3 .70 .16 .40 .14 .. .70 .n .43 .15 
5, .70 .17 .46 .16 
6' .70 .18 .,.9 .17 
1 .70 . '8 .50 .18 
8 .70 .1B .51 :l~ 9 .70 t 19 .51 

10 .70 .20 .60 .21 

!~!LOCK 

TOTAL NUMBER TURN ON TURN Off 
OF LOADS (U SEt} (U SE~J 

MAX. MIN. MAlL MIN. 

t .52 .17 .26 .14 
2' .52 .17 .11 .16 
3 .52 .17 .35 .17 
4 .52 .18 .38 .19 
5 .53 .fa .41 .20 
6 .53 . '8 .~4 .21 
7 .53 ., 9 .41 ·22 
'S .53 .\9 .50 ·23 
Sf .53 • t 9 .S4 .24 

to .53 .20 .56 .25 

r-----------i CttCUIf An. PUUQllII IWIDAtn 

DATl 
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5

---, 
'" .......... CIt ..... DE--r 

~I-----' 
0\ 
N ,.... 

**EMITTfR FOLLOWER DELAY. ... 

NPH - .. 

. . 2-1" 
ADDITIONAL LOADS 

c 

TOTAL HUMBER 
OF LOADS 

3 
.. 
S 

6 

7 

B , 
to 
II 

.2 

13 , .. 
15 

T OT A~· N~M8EA . 
OF lAO . 

3 

It 

5 

6 

7 

8 

9 

to 
II 

12 

t3 

14 

IS 

...... , .. .,.. 

TURN ON 
fU SEC J 

MAX. MIN. 
.68 

.68 

.68 

. 68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

.68 

TURN ON 
Cu SEC t 

MAX. 
~48 

.50 

.52 

.54 

.S6 

.S8 

.59 

.59 

.60 

.60 

.61 

.6* 

.62 

.14 

• f ~ 

• t6 

~ t7 . 

.18 . 

.19 

.20 

.21 

.2 t 

.21 

.22 

.22 

.23 

MIN. 

• f 8 

.19 

.20 

.2 t 

.22 

.23 

.24 

.24 

',25 

.26 

.26 

.27 

.27 

.f;' 

,f 

TURN OFF 
to SECt 

MAX. 
.25 

.26 

.21 

.21 

.29 

.30 

.. H 

.32 

.33 

.3,. 

.35 

.36 

MIN. 
~OS 

·06 

.06 

.07 

.01. 

.08 

.08 

.08 

.08 

.08 

.09 

.09 
,37 , .09 

TURN OFr 
to SEt) 

MAX. MIN. 

.17 .06 

.18 .06 

.19 .07 

.21 .07 

·22 .08 

.2~ .08 

.24 .09 

.26 .09 

.28 .09 

.29 . to 

.30 .10 

·3 t .• 0 

.33 . to 

SHEET 3 Of 3 

DELAY OATA ----
TURN ON (u SEC J 

IN PHASE INVERTED 

MIN MAX MIN MAX 

BASteN BLOCK DELAY .100 .100 .1 S8 .200 
PER CTDL BLOCK LOAD ".010 -.005 - .02 . - .005 
~ER ADDEO FAN-IN DieDE -.002 ··.002 -,001 ".001 

BASIC P BLOCK DELAY .080 .110 .210 .21+0 
PER CTOL BLOCK LOAD .000 ·010 ~ .020 ~.OO; 
PER ADDED FAN-IN DIODE -.001 -.001 -.002 -.002 

BAStC CTOL PNP DELAY .230 .S60 .200 .500 
PER CTDL BLOCK LOAD .000 .020 .000 .020 
PER ADDED fAN-IN DIODE -.020 •. 020 ·.022 -.012 

BASIC CTOL MPH DELAY .200 .450 • J 00 .400 
PERCTOL BLOCK LOAD .020 .020 *.010 ·.010 
PtR ADDED FAN-tN DIODE .015 .030 ... 019 ... 006 

.TURN Ofr IMU SEC, 
IN PHASE IN\'lRTEO 

MfN MAl( MIN MAX 

BASIC N 8LOCKOELAY .090 .090 ,090 .130 
PER CTOL BLOCK LOAD .010 .010 .CIO .010 
PER AOOEO fAN-IN DtOOE .001 .00' .00' .00t 

BASIC r BLOCK DELAY .060 .130 .too .120 
PER CTOl BLOCK LOAO .000 -820 .010 .010 
PER ADDED FAN-IN OIOOl .002 • 02 .... 001 -.001 

BASIC CTOL PNP DELAY .060 .340 •• 40 .350 
PER tTOl BLOCK LOAO .020 .100 .000 .100 
PER ADDED fAN-IN 0100£ .• 002 .021 .01Z .020 

BASIC CTOl WPM DELAY .16~ .220 . t"8 .170 
PER CTUL SlOCK.LOAO v 10 .260 .06 :3f8 PER ADDED f lUI" t M D lODE .00 .010 .005 

I--------t-,----~---

elWIU 110. """liOYAl fWftlOnlUY NO. 



~uo CODE 729954 

, ,:~ 

(iENERA:L 

SOTOL ,LOtiU': FAMILY OELAV~ fNfORMAT tOrt 

OEflNITiONS SHEET 1 o.F 4 

. THE' TURN ON . TURNOfF' Q,EL4V$ ·QF THE CtRCUH SUSEO f N A 
PARTI CULAR MACHUk ARE C,OMPLEX.fUNCT IONS .Of. MAONV. VARfABLE$ 
SUCH AS THE TRANS t STOR DELAY ,.lNPUl-OUTPutLQI\ lNG, fAlLANO 
RISE TIME& ETC. ',". .' .. '. ' . .... " 

THE v£LAV SPE£IFlC,.HONS.'.4f\~ GH'EN8Et.OW A;NO ARE, ,1" 

~~A::~~t~:bYh1m~ ;bHnE~MHVi~Awa~6tgf Bf£htl~~£t,G {YEN 
GUI DE. SP EC l FtC C ' .. Rtti. '.1', APPI;. i,CAJ. '." E, N,. ANn./,OR . tAP. At.ltVE ·OAD. 
J~~Ag~L~~E ~JeiN CAl~fi~I~CE) MAt R SUl!. IN ,OElAYSWHt CH ,.fli 

THE rOLLOWlN' iNFORMATlo.N IS' PROV toEO fOR THOSE CASES . 
WHERE CARP REPLA. tEME .. NT 00£5 NQ.TRE. S,ULT H1 JMPROVEMENT ANt) A 
MORE OETAtLED ANAlYS1SI,S NEC£S$ARY.' . .... .: ,'. if' , 

HlGH SPEED" LOW SPEED CIRCUITS 
. , ·t,. .' '. ", .' 

, "THE SOTDLCtRCU I lS 'ARECL4SSl' lED iNTO TWO MAJOR.. . . 
fAMILI ES THE LOW SPEEO AND THE HJGH.SP[£()<tIRCUtlS.· THE 
DlfFERENtE BETW£ENTHE TWO FAMILIES C'ONSlS1S QflHE INPUT 

. SPEED UP, CAPAC IT OR ·THAl ·IS USED ONLVfN TH£HlGH SPEEO LOGiC 
,S: OCKS. ,.... . 

'DELAY CHARTS I ' 

. NUMEROUS CHARTS GIVING D'ELAVIN,·QRMAHON HAVE BtEN , . ' 
!, INCLUDED IN T. HI S '.Oi.CU.M.ENT ~'.' B,OTH.' .M. 1.,ti'''M~M:,:AND M. A. XIMUM,D:£L.'AYS ~. ,ARE GIVEN AS A fUNlIOt{Of SOME VARIAS €' 'SRVARIABLES,' " 

No.MI NAL DELAYS HAV . BHN;AV01DED DUE·r . P'S'$ I BLE .. ' 
MtSINTERPRETAT.'O.NS, .. 'Hi MAXIMUMOt .. ·:tAY GtVEN ARE S.Ll.GHO·'.EIll.· .. lESS THAN THE THEORETICAL MAXIMUM 0 LAY. THE MAXfMUM ··L.VS 
G I!JEN SHOULD NGT 8E EXCElD£D HiPaA~ ,ltCALAPPLJC-AHON·S .:':' . 

USE OF GRAPHS. . 
' .. THE FOLlOWlt~G STEPS, ARE.' Rf..f;,OMMENOEO t.OR'USJN(i'THE 

tNFORMATION PROVIDED IN lHE ACCOMPANYING GRAPHSi. '. . . 

I. GIVEN. A. LOAD CONfJGU ... A.~TtON.·REF£.'~ .TO TH.£G.R.APlf OUTPUT 
FALL TIME' 'VS. LOADING TO OET.EltMlNE TH~ OUTPUT fALL 
liME. .- " ! 

2. GIVEN THEtNPUT fALL 1U1£, THE OUTPUT RiSErs 
DETERMINED FROM THE GRAPH or OUTPut Rt'SElIHEVS. 
INPUT fALL II ME'. ..' .. '. ". " 

3. KNOWLEDGE o.F THE RISE TIME AND USE Of THE GitAPH o.F 
TURN-o.fF DELAYWS.INPUT RISE TtME RESULTS ,IN 

, TURN-OFFL,IMITS\.' ' 

It. KNOWLEDGE Or:: INPUT FALL "ME AND USE o.FTHE GRAPH Of 
TURN~ON DELAV VS. I HPUT fALL TIME R['St;L TS I N TURN-ON 
LIMITS. .... 

~ 

• ' < 

, .•... 
. >.~. ,', ~ •. 

, tHEil.iSE AND fALL TIMES WERE MEAsuRED FRO'M "THE "0% TO 90% ' 
POlNlSQfTtiEINPUTAND OUTPUT WAVEFORM. THE TURN-ON DELAY 
WAS MEASURED AS THE T I ME. INTERVAl BETWEEN 10% DOWN AT THE INPUT 
TO. to%UPAT. THE OUTPUT. THE TURN't,",OFF DELAY WAS MEASURED AS THE 
TH'lEI,NlEftYAlBETWEEN 10% uP AT nt. INPUT TO 10% Do.WN AT THE 
OUTPYT j .' UNLESS. O.lH£RWI SE STATED THE R j Sf. FA~L AND DELAY TIMES 
ARE,G,IYEN f N N SEC (NANOSECo.NDS). ' 

.. '.0% ___ :::1 Tr.t .. _. ~ ___ _ 
tNPttT I· 

90% ~ _ ~ 

90% 

OUTPUT! 

10% 

TON : JURN-ON DELAY 
TOFf : TURN-OFf DELAY' 
Tf : fALL TIME 
TR : RISE TIME 

*.*HIGH SPEED SINGLE LEIIEL l.OGiC BLOCK** 

OUTPUT FALL llME VS iOAD I NG .' OUTPUT" ALL ,T" ME VS LOADING 

us 

--- 100 
u 
LI.I 
lit 

lIS 15 
I .' 

.~~ r--. Ri.o .'?6K 
"'3

I
L06', C 

1 
i-.- ~ L&Gll ' SLOCK LOAO -

BLOCICLOAll ., '. 

.. 

," 

. 
1\ NOTE: ADO 10 N SEC PER 

~ 
Oo.T OR TO. Tf "I--

RC~6.2K 

\ ~ 
i\ " ~ "I, R ~ 

I $() 

\.a.. 
t- 25 

.. 

NOTE. &DO to N SEC PU 
t OT OR TO If· 

~ 
~ 

-.~~ 7 l GIC BLI CK 
~~ 

i-- LOAD -......... -:---, 

It ~GtC BLOCK 
r--~ 

LOAD , BLOCK LOAl' 

, 2 LB 3~a LOAD 
LOAD 

0 t ], t J J J, J 
~ 1 2 .3 

I I 
I 2 3 4 5 6 

NUMBER Of LOADS SWHCH£G NUMBER Of LOADS, SW ITCHED 
. ., . 

.' , CIReLlIT AND '~C~AGINli STANDARD 
! 1· 

APfROVAL 

i·'f· 

i 

C 
t', 'f. c ••.. CO •• NO " .. '" 

f 
'i 

.'It". 



SlAliOARO$ 
..:t r-_C .... Oll .... [ -'-i 
~I--__ ..J 

m 
N 

" 

lOO 

4J 1'0 
~ 

,2 

I 120 
-----I-= L 

I- eo :::;) 
Q 

ct:: 
I- , 

40 

0 

tOO 

u 60 
w 
VI 

z 
60 

I-
:::;) 
Q.. 
I- 40 ::;) 
0 

VI 
t-

20 

0 

75 

u 60 
L\J 
VI 

:z 
45 

.... 
::;:J 
Q.. 
I- 30 as 
0 
t-

IS 

0 

c 
.... ce ...... • ' •• 

, OUTPut fUSE UHE VI fHPIJ' FALL, TIME 

, :, .. 

RC~G.J6K ... 
' , 

" 

~~ -Low'a ' 
",- .1 lOGIC ': ,. , SLOCK LOAD ',. 

/ 
, -- , 

y 
V • 

v ~ [...-I ~ ......... HIGH 8 ,. -~ ~ 
~' 

t LOGiC, . 
~ ~ BL.OCK. lOAD 

",. 

4 0' 80 12Q 160 200 240 2BO 320 

TURN-OFfVS INPUT RISE 'tME 

RCQO~56K A 1 J 

V HiGH B -fi LOGtC 

/ 
I" ,LOCK L,OAD , 

~ . 
/ 

/ 
/ 

/' 
~ 

/ --~~ 
v'" ~ 

~, i"':"'" ' 
LOWS -, 

~ 
...-. ,l lOGIC 

l/ BLOCK LOAD 

20. 40' 60. 80 1O0 12(1 140 160' 

TR INPUT N SEC 

HtRN"ON \IS "NPUT fAll. TIME· 

ftC=O.S6K • 1 1 ,7 Of .' , , lOW B 
V - ,3 U1GIC .. 

8LOCK LOAD • 
V 

~ , I l 

I 

V 
v I :T 

,~ 
~' 

t.-;... JIG~fB " !: . 

? ~ i""" I LOGlC·' 
J ~ BLOCK LOAD ) 

~~ 
","'" 

ioIi"'" 
.. ~ t, t I 

\, 

:,vl"" ·U)GI C BLOCK DRlvtNG,~ 
........ LOGIC 8LOCK ,-

~ I t. , I l . t I 

40 80 120 t60 200 2,40 2BO ' 

TF INPUT" N SEC 

4W 

; ,"tit 
Z 

I' 

• ... 
,::;l 
ca-
B 
'" I-

u 
loW 
VI 

: 
I ... 

::;) 
,Q., 
l-

I 's 
! V) .... 

I 
: 

U 
W 
!A 

,Z 

J s 
I 

a.. .... 
5 

i Q I 
! 

l-

i 

729954 

SHEET 2 Of 4 

OUTPUT RISE TtME VS INPUT FAL~ TIME 

~~O 

RC·6.2K LLbw ~J _ 
7 1 LOGIC 

~./ 
BLOCK LOAD 

240 / 
/ 

- -, 
/ 

160 

---
l/ 

v -,V ~HI GH B 
4 LOGIC 

/' v; BLOCK LOAD 
./ 

80 _v ~ 
~ 

~,... '-, 
:1 . 100 200 300 400 ~;oO 600 700 

TF INPUT ~ N SEC 

TURN-OFF VS H~P'UT RI SE T I ME 

25 0 " RC:ll 6 . 2K 
:, 

20 

IS 

A J"~ 
'" 

~~GH B 

:/ ..., 1 LOGIC 
1\' BLOCK LOAD 
'" ~/ 

",. 

I L 

to V 
/' Y .~ --

/' 
, 

/ .,.,. lOW B 

/ "" .".",..,."'" 4 LOGIC 
~ 

.,-. BLOCK LOAD 
",. 

,... ..--------.--~ " 

50 

o 40 80 120 160 200 240 2 10 ,:t: a 
JR INPUT - N SEC 

TURN-ON V$ IN~UT fALL riME' 

2S.Q 
R~~6 :2K • 

.)/1+ , 

. LOW B 21)'0 
/ 1 LOGIC 

.... '/ 
BLOCK LOAD -

~ 
V -

V V 
v .... HIGH B 

V ~ V 4 LOG Ie· 
/ BLOCK LOAD 

, ' v ,.,- --I-- -'~ ~-

/' -" V 
"... 

? ;/ 
/" -- ---- -'-f--. 

lOa 

50 

o 
12Q 240 360 480 600 720 840 

TF INPUT - N SEC 

ClaCUIT AIID PACUCING $lAItDAAD 

"nQVAl DATE 

ABC 4-2-62 
CIIAIUIi 110. APPROVAL DUE CH,ANGl NO. APPROVAl O[YllOPIoIlNI NO. 

. H5S99 
-...I 
N 
1.0 

--+-.----,----------,-- ---_. ---. ~ 
-+--.......,....-+--.....:..~II----+ ------' . .&:-



. ~ 
IlANOAHIIS i 

.J}. f . .-- -- •... ---....,-
COPl , , . I tUO eaPE I 72 9954 

:i 
l I ;.; 

. ~ 
ii' SHHT 3 OF 4 
f, 

;: ~. 
; 

I 
;. 

. (fiOG'C BLOCK 
TURN-OFF VSJHSE ,'HIE iNPut * TURN-ON VS FAil T.IME INPUT ; RIVEN BY 

: POWER DRIVERS) 
I" 

> , 
150 

ftC~f). ,6K .,,:,JI! 125 -,--

'" . , 
~ ". ' . V ; /: 120 ··IOC. 

u V u /'" "'" 1.1.;1' 
Vl - .1.1'1 

,2 I, V 3, '/ 
,/' 

90 f--- -.-... : .' 
75 

., 

I 

L 
,,-

~. 4 '. / .... --.. - ,.......:... ..... ~ 

::t V. 
, ::::I V 

.......- ......... ,". 

Q.. / Q... J :/ I- 60 i--_ .•. _. 
& SO :::I /~" .",. ;7 ·0 ./ ./ 

l.n ~/T ",. co 
./ -... / .... -30 ;;CW" ,./ ....- * LOGIC to KS ORLVE~ 

25. 
_. 

.---- B V POWER DRH'ER - ., ,'-;...-- . 

I 0 t • J, ' I . . 'r /' 0 2: SC 1 100 125 ,~O· .75 -zeo 40 80 120' 160 200 240 
" 

ta • NPUT .. N SEC iF INPUT .. N SEC 

: ; 

\ ~ 

i , 

, 

.' 

, . 
.. 

" 

! 

',~ 

" 

~: 
': ~ 

+ t ; 

t .. 

. / 
, , /' 

.. CI8CUII AIIQ PACKAGING SIAHDARD 

~ , ~#', --AP'ROVAL DAI( 

.. , 
ABC 4-2*62 F 

IHf£I~AnfNAl'USIHlSt M~CHlH($CORP. DAfl CIIA/Hlt/IO. APPROVAL DUE CIiAft!t.r "0. ~'PROV.u DtYHOP"'lNl NO. ...., 
------,._--"- N 

Ie 
H~MtI $ :f,)r.bL LC> G It:. QCLAY ~~'''62 IISS99 IJ) 

4, NFQ, ~ REI:'. >W~ 
IJ) 

~---.- ..... \J1 
Il1SIdN Monn .J:" 

~A1! -4:» 13 :-1-{,2 SCME r----' -"_.-

eN,Eell RQ. 1~-1-'2 DRAW I 
APPRO' . CH[C~ I : .. . , .. .. 

•• Q, ... o 1l'4 ..... LI G 6 4 62 



i 
I 

;\. ' 

SJAHOAROS 
CoDf 

.::r t----'---f 
~~.--...I 
en 
N ,.... 

l 

200 

II U 
LIJ 
VI 

Z 

I, 

I- 100 
:;:) 
Q.. 
I-
:;:) 
0 ... 
I-

o 

400 

u 320 
LIJ 
VI 

:z 
,', 240 
l-

. :::l 
Q.., 
I- 160 :::) 
0 

ex: 
I-

80 

C4RDCOD£ 729954 

SHEET 4 Of 4 

eUtOW SPEED SINGLE L£VEL LOGIC BLOCKS'" 

FALL tiME VS LOADiNG fALL TIME VS LOADING 

J 'l 
. r 

La lOADS 
I--

_. , f 
4 2 LB 2 LB r--- -"- LOAD LOAD'S 800 

u 

, 

_ .. ", -'-
, 

-, 

WJ 
VI 

z 
600 

l-
=> 
Q. 

400 I-
:;;:> 
Q 

\. 

"\ 

" "' " " t •• : " 
...... , 5 LB lOAD, ~ r--

. Rc~ .',6K I;.i,. ..... 
200 -

RC: 6•2K 7 LB LOAD 

2 ,3 
0 

l 4 3 4 5 ~ 7 

lOADS SWI TCHtNG LOADS SWITCHING 

OUTPUT RISE TIME VS INPUT fAll TIME TURN-OFF VS INPUT FALL liME 

. 
A~ RC:6 .2K 

250 ...,..---.,-" . .----b·'~(-Rc=6.iK 
~' ~ i"'" " 

RC= • S6K"" 

~ ~ I 

~ ~f-'" . 
~ r Rt=6.2l\ ./ 

u 200 
UJ 
VI 

:z 
ISO 

l-

/" 
,. 

~C:;·56K -- ./ 

V .,/ 
-

/ .JI" 

./ 
/' ~ V RC=6.2K 

~ !""'-/' ,."....... i"" ~~ /~ ."'" L.-

~ /' -----~. / .-
~ 7" ~ 

..-
~ 
~", 

,;..... ~ ---- RC-: .~6K -- ...-" 
,......-; ~ ---..,..,- ------

=> 
Q. 
l- 100 :::l 
0 

Q 
I-

50 

.. V ..,..,. .... ...,- ~ 
,... 

I--~ RC=·56K 
.A"'" -.--. ...--. 
~ ::::: ------ 1-

-'" 
. 41""""', 

.-

0 
120 240 360 If SO 600 720 840 96 0 

0 
120 21.0 360 4tO 600 720 840 96 o 

600 
t, 

c.,J M30 
LIJ 
VI 

;I: 

160 
5; 
Q. 

~ 240 0 

VI 
t-

120 

0 S 

'. " 

, ., 

c' 
C, •• CQ,. trio • • 1,1JiII' .,,,,. •• 

TF INPUT - N SEC 

TURN~orf VS INPUT RISE: TIME 

~ ~ 

RC::6 .2K .... 'v -"" rRc;·56K /' 
~v 

I"'" V .". 

~ 
~ V ;- RC: 6 •2K . ...,... -

/" 
V '/ -~ 

~ 
~ I- RC= .56K ./ ---~v V ~ i-""'" ./ ..".,..... 

~/ V ~ ./ / 
-;:~ '\ 

" 

t ;0- 24ty 3 ~o 40U 460, 560 
CIRCUIT AflD PACKAGING StANDARD 

is. INPUT - N SEC APPROUL DATE 

ABC 4-2-62 
(IAn CHANG£ NO. API'Ail~.u OAH Ct>ANjl[ kO. APPROVAl DEVelOPM[NT NO. 

~~;:::~~~:';:':"~':':::'::'::-';::::~I~......io...:,-:-f--.,..,...--4~-~----I--'----t----I-----'--·-- -...J 
·62 11~599 N 

I.D 

~~~~-~~=~------, 
DEfAI~ WIi, 11-------1---'-----,1---, 
CH~C~ RQ. 
APPRO 

--------- 1.0 

LIG 6-4-62 

Ul 
~ 

'\1. '.' 

','. 



ITAIIOAlOI 
o r--..;;C ..... OD"'£_-I 0..-___ .-1 

~ 
N ,... 

7-36 USEC 

_BOLV. . 
-P N-
rG 

6oo0~30.000 USEe 

-B·OLY -P N-

rG . 
-AJ 

60-,340 VSEC 

-BDLY -P N--

r G 

- CJ 

300-1700 USEC 

--SDl.Y . ~~ H--

r-G 

- CF 

5HlllENC.F. OF OPERATION 

I. AlL I NPUTS UP ALI. TRANS I STORS ARE ON OUTPUT I S DOWN 

2. ANY DO\1N INPUT \4ILI. CAUSE T3 "0 GO OFF, TI AND 12 WILl. REMIN ON UNTIL Rt CAPACITOR 1$ CHARGED. WHEN 
THE CAPAC I TOR I $ CHARGED TI AND T2 WILL SF. OFF ANI) 
THE OUTPUT W'LL 8E UP 

-I 

PiNS SIGNAl. WAVE SHAPE 
tiME 

I r ~ 
8 U I NPU'( 

I , U INPUT I 
• • 

N T OUTPUT .--LJ 
• tXTEHDER r----·-

INPUT -I 

• 
, 
Q 

Dn 
AN 

DI' 
AN 

"" 

LtVElS 
"IN MAX 

UP "5.26 0.24 
DOWN -7.44 -12.S 

UP -5.26 0.2.4 

DOWN -7.44 -12.5 
UP 1.41. 6.2.4 

OOWN -5.46 -6.24 

UP n6 

DOWN -12 

CAIO COOl 

A A F ~ 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 37188~ 

ALLOY UNIVERSAL DLlAY CIRCUIT 

) 

DZ. 
AU 

I 

2 

~
I! 
14 

. 

"92ltll 1& 
16 

. 17 

ISK 

6S0A 

COMPONENT SIDE 

L2I 
S6UH 

Ie 

CIIICUIT AltO "AC~AQI'" Sf""DARD 

DATI 

ABC At-2-62 



r-~Il~A"~OA=*DI~---------------------~--------------------~------------------------------------~------__ ~----~ 
COOl 729801 REFERENCE DRAWING 0t--___ -' 

~ 
N ,... 

( 

A o-Qt-+---I 

8 
AN 

065 
G 0-+.1-

AN 

D62 

r---------~a---~--. -," ... 

AN -6 

-6 

0129 

--------------~~---------AN 

+6 

~ RI27 
680il 

.SEE PROOUCTION DRAWING 373000 
PAGE I OF I 

-_ .... _-----------;111'--------; 

+6 

-6 DI26 

~----.--------------~~.--------..--~ AU 

--"'''''''-'" -12 
lIN 

X Q--fO-.... --I 

Q 

i 060 ( I/2W r' tQ-O---f 

I 

D89 
Ho-~~~~~~""·-I 

AN 

0<>- 891576 JC <>-
3 

SO- .11t-- 0 
CO- 89107' 

14 I-I~ r-

IT CHWW 

~ -

891576 

I 
JG--

891922 
JO 

CAe-

po- 891922 89'922 

180 PF 

w 

jOe>- J .91576 d 891576 - 891922 

2 10 I 17 i-

JG-- UO- JG-- CAC-

TO- 8gl071 L 891922 
~ 9 ~~ 8 ~ 

r CtW so- CAe-

XO- 89107' Ro- 89206i 0.0-L .9,.61 
19 ~) .... .8 1 ~ 7 ~~ l 6 -4 15 ~W_ ""---' . CAe- CAe- CHIN CEK~ CEK-

N 1l.9~O71 8gl011 ... 891922 892061 891546 
I) i-oI K' " )0- 12 r-<>-- 5 f-oL ,0- Ho- E V Z 

J 892061 
i6 

eu-

AN 

-6 

VOL TAGE 
GROuNi) 

-6 
+6 
-12 
+30 
+6M 
-1211 

SEQl,JENCE OF OPERATION 

-I': 

m 
1 
2 
3 
4 
5 
7 
8 

I. THE ONE ANCJ TWf) DIGIT NUMBERS SHOWN IN THE INDIVIDUAL 
BLOCKS OF THE BI.OCK DIAGRAM REFER TO A 'rAA:;SISTOR or 
THE SAME NUMBER IN THE DETAILED SCHEMATIC 

2. THE BOO,OOO SERIES NUMBER IN EACH BLOCK REFERS TO THE 
ENGINEERING SPECIFICATION FOR THAT PARTICULAR CIAcLlIT 

. 3. THE CARD AND CAP CODE IN EACH BLOCK REFERS TO TH( 
RESjlCCTIVE. PORTION OF THE DETAILED CIRCU',RY 

4. FOR INFORMATION PERTAININC TO WAVE FORMS OF EACH 
INDIVIDUAL CIRCUIT, REFER TO THE CARO AND CAll CODE OF 
THE CIRCUIT 

CtfIN CAC- 1 CEX- CHIN !(A--
c,.CUIT AN" 'ACUGIIIQ STAIIDAlO 

AI'PIIOYAl DUE 



----...-------,--------....... ~ 
--------'---------------------~--------r_--------~------~ 

REFERENCE DRAWING <:) 

&1 
N ,... 

'os 10 
SEE PRODUCTION DRAWING 373000 

IS 20 15, 30 35 40 If5 SO 55 60 65, 70 75 80 35 90 95 1,00 10$ 

u 111111, '" I" J' I,uilillll, 1'1111111111.1 u..ulu.uluuhllJu..tJ.WJJ I.' ,1:"1.1, J I d..u.· I 

PAGE :r Of Z 

PART NO. VALliE QTY. 
r-' 

216445 flC , 
216458 3.9K 8 

85 • 8S 2161160 4.11t t 
216116' 5. flit , 

... ,.. : 80 
2'61,611 10K 8 
216471) flit It 80 

! 
75 

2161+72 15K S 
1110'4 1680 nllIW t 
3504]1 . 240" Ii 
148)05. It) II t 
Its)OSI JOn f 

65 

1091007 AN I, 
tJ91008 

~'" 
J 

HOItj" , 
491)H 56 liN , 

~~-. 

60 3I1JU" OJ) J 
)!lnS .) H 
SJS0C9 0)\ , 

55 

so 50 

)0 ]0 

25 

20 '0 

15 IS 

1 n(1 r1 f1 f1 f1 f1 n n n r H 1r-rfl f1 HOLE f-'ATTERN f1 n n n r1 r, r1f1 fHl f1 n nr1nHf' , 
181171 tII15It4\IJIIZIIIIIII1YIIXllWllvItUIITI lSi 490000 RIIQIIPIINIIMI fLI1Mt'IJI ,t'IIGIIFI IE. '01 let faf fA,·. 

• 1J I'l II II II flllJLUJ 

POSITION VAWE lOWER tl:L£ U'PE:R HOlt POSITION VALUE lOWER HOLE UPPER ~L£ POSITfOH VALVE """'fR HOlt UflPER HOLE !'OS 11 I Off TYff , 10K 08.4 0814 63 56 UH 9838 
2 JO.55 12,t, 1225 64 151( 8339 
3 JO.) 151LI 1520 65 AN 9339 
4 JO." tS'4 1822 66 15K 87"0 
5 00 ntlJ 2011t 2028 67 AN 9141 
6 II< 2414 2424 68 JO.9 181'9 
7 JO.9S 2814 2833 69 20 fI 2849 
8 JO.35 3414 3421 70 680 01/2\11 4049 
9 JO.4S 4114 41H 71 AN 5249 

10 AN 5114 5124 72 56 UH '6549 
II AN 5414 5424 7J 680 nt/2W 5949 
12 4) n 7"'" 7124 74 AN '250 
13 JO.4 8414 81122 75 56 UH 3350 ." 12K 8814 882" 76 240 PF 475C1 
IS JO.5 9214 9224 77 4.7K 1551 
16 AN 9614 9624 18 680 01/2\1 31st 
17 AN 1001" 10024 79 JO.3 57St 
18 JO.6 0616 0628 80 AN 6351 
19 JO.3 2616 2622 81 56 UH 8451 
~o JO.3 3016 3022 82 5.1'1( 41*52 
21 JO.S 49.6 4926 8) JO.4 3SS3 
22 JO.S 82.6 8HG 84 ].9K S05] 
2) JO.S 8616 8626 85 JO.) 615' 
2it 12K 9016 9026 86 680 nJ/'N 80S} 
25 Alf 9416 9426 87 JO.) LIZS4 
26 AN 9816 9826 88 240 Pf 6654 
27 12K lOZt6 10226 89 AM 69:;4 
28 JO.8S 2218 2235 90 JO.3S 8255 
29 JO.SS 1020 10H 91 Jo.95 0956 
30 JI.O 6921 6!141 92 AAs 3056 
)1 ].91( 3722 3732 93 3.9K 7156 
,2 JO.7 4722 i!n6 94 AN n56 
33 190 " 3423 3437 95 S.IK 7358 
34 JO.9 7523 7541 96 680 nt/N 2160 
35 56.UH 1624 1638 91 AN 7SM 
36 JO." 3224 3232 ~ JO.3S 266. 
37 fOK 3924 39)" 99 JO.1 1163 
38 AN ItS2" 4534 100 20 n 156, 

" AN 6)2" 6H" 101 &80nt/N 666) 
ItO JO.S 2625 26)5 ,102 56·0it 9063 
Itl JO.l 6725 67)9 10) AN 976) 
.. : JO." 7725 77 ..... 104 JO." 1016] 
"3 JOtS 1826 18)6 105 AA$ ,,65 

" JO.5 ]026 )O,() 106 JO.) 8865 
ItS 15K t..U6 43)6 f01 ,. II( 936S 
4' JO.' n26 5HZ lOS 240 ,., 4966 
41 AN 5726 S7)6 f09 ;240 " 5)66 
..a AN 6126 6')6 110 ).91( 5666 .. , AN 24:!1 2431 tit 10K 6066 
SO Jo.1 73':.7 73lt3 lIZ 140 " to)66 
SI ISK 1328 1138 H) fOK it467 
SZ AN 4US 4H8 H4 tOK 9561 
53 AN 4928 "938 tiS ).91(. 9967 
54 'SK ssz8 SS)8 .. 6 S.tK 5869 
5S 12K 5928 5938 1t7 AN 6268 . 
56 JO.)S 6Sl~ 6537 "e J.~ 2869 
57 JO." 1t3' 7t" 
58 AN 80)5 8045 
S9 AN 95)6- 9546 
60 AN aSJ7 "-, a,47 

" &80 nt/IV 102)1 --"":t02,1 
6! Nt 

89_ 
89tt8 

C 

9852 
8349 
93'.9 
87S0 
915t 
1861 
2859 
4063 
5259 
6563 
591H 
1260 
3364 
'+764 
1561 
)76~ 
5757 
6361 
81~65 
4462 
156t 
506J 
6159 
8067 
4260 
6668 
6964 
8262 
09/~ 
)066 
7166 
7766 
73GB 
2174 
1570 

·2668 
1177 
1573 . 
8677 
9077 
9773 
10111 
1315 
0871 
9375 
4~0 
5)80 
5676 
6076 
10380 
~77 
9571 
9971 
5878 
6278 
2879 

119 f80 PF 3169 3183 
120 101( 38~9 3979 
121 5.tK "269 4279 
122 3.9K 4669 4619 
123 10K 7M9 7879 
WI 56 UH 3510 3$84 
f2S Zlto fI' 8310 8364 
126 AN 4011 "061 
121 6SO Ili/N &571 6585 
128 56 UH 6971 6985 
t29 AN 8071 80fU 
f30 JO.f, ))72 usc) 
1)1 56 UH 1873 1887 
1)2 'OK 127) 128) 
III 3.,i< 7673 768) 

. Jl4 . JO.) 88n 8879 
US JO.'. 6,75 679' 
13& ,. tl< 7 rt 1&iS1 

CIIIlIIl NO. onO'"t tAft 

I 034 8ln 80ll 82Z9 
2 O}4 9'H 8931 9129 
3 O}4 100)) 98)1 10029 
It 083 124t 1044 1242 
5 on llltf 1944 21lt2 
e o lit ]04t 284" )Ol,t 
7 083 3941 )1lt4 191+2 
8 083 484( "6"" 4842 
9 083 57/tb 55"" 5742 

10 o)ft 6648 6446 66
'
.4 

" 083 7551 7349 7541 
,2 0)) 1)57 2155 2353 
tJ· 083 "59 89S1 'ISS 
14 08) lOOS9 9851 'OOSS 
IS OJ) t087 0885 106) 
.6 o~ 2S87 U85 258) 
11 oe) 4687 ItWJS 1t683 
.f 08) 5987 518S 598) 
I' OS) I", ,.as 8987 
IG 09) !i087 '''' ., 

'ttleun I'"'''CUI''' I' ... DUI 

ABC 

taft 

'·2"62 

.... 
N 

r-----1~ I 

• 
. ~~~~--~--~------.------.~----~----~ __ ----~I 



N 

IYAIIOUOS 
COOl 

0t---__ ..JI 

~ 
N 

" 

c 

0'-,-D 

A-
, H-

0'--E 

A-
l-

--Q ' 0"-,-
"-

ON--, 
P-
L-

SF-QUENCE OF OPERATION 

I. AS COLLECTOR lOAD FOR CTDl BLOCK TO PROV I DE CURRENT 
MODE OUTPUT 

Z. AAHD' CONNECTED TO +, VOLTS; D~ E, G, , ARE T LEVEL 
INPUTS AND C, 8, H, " ARE N LEVEL 01JTPUTS ' 

). A ,-"0 , CONNECTID TO -II VOLTS, 0, l, ., , AkE U I.IVItL 
'"'UTI AND C. I, H. N ARE ,. LEVEL OUTPUTS ' 

CAIO COOl 729802 
A E A -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371929 

CTDL LOAD CARD 

A 

RJI RJIt I") ,\I' ")0 A It,o A ")0 .n. ")0 A 

llO LIZ LIS 
56 UM 56UH S6UH 

C' t' " N 

lUg 1\32 "" "I" 
210 A 220 A 220 A 220 A 

D E G 

-
-
-
-
-
-
-
-

1- 2,17007 

- "9131 I 
170~ 

- IZOO.L 
1.~ll11 

- 1]010 

CIRCUIT UD 'ACU01NQ STANDARD 

OAT( 

ABC 4-2-62 r-----_______ ~ __ ~~__rr-~--,__---....,.---.."...--~r__--'---_r----,...L-----" ,-
INlERNA TlONAl BUSINESS MACHINES COit_u __ D_A_H",,; ~,-+_C_HA"ot "_0_, -t-_A_'''_"_OV_A_L +_D_AT_E_+-_C_HA_"_Qt-,' _"0_, -t-_A_P'_"O_Y_AL_t--~~l_OP_M ~~_~. 

DESIGN 
DETAIL RQ. 
CHECK WH 
APPIIO 

-..J 
N 

-----;\.0 
co 
o 
N 



IfAMOAROI 
COOl 

«\1------1 

~I-----~ 
0\ 
N 

" 

-AO·H- C o--ot-----1 

c 

-8 
, R-

-c 

-I·ON-
-f 

D­
-c 

SIQUENCI OF OPERATION 

E 

, 
-12 

;; 
I. WHEN INPUTS AT E (GATE) AND , (SIT) ARE IN COINeIKNeE T) 1'UIIMS OM 

2. WITH T) OM. Tit TURNS ON. TS TURNS ON AND LAYC",S ,It 

). 12 TUAHS ON THE OUTPUT IS GND 

It. WH'EN C (RUn) IS .. T5. Tit, T2 TURN OFF AND T .... OUTPUT 1$ -6OV 

S. FAILURE TO RUIT PROPERLY WILL RESULT IN ILOWN fUSl 

SIGNAL 
'INS NAHE WAVE SHAPE 

E,' N GATE -, I 
A,f T SET ~ I 

c T RESET I 
H,N HAMMER CHECK DRIVE 

D.R V OUTPUT ~ I 

UP 

DOWN 
UP 

DOWN 
UP 

liO\JI~ 

UP 

DOWN 

UP 

DOWN 

R8 

D29 
C>t 

AN 

Llvns 

"IH MAX 

+5.61 , +6.24 
-1.19 -3.91 
-3.91 ... JI 

·5.46 .. 6.24 
+1.44 +6.24 

-.81 -6.24 

"'2.S -0 

-54 -60 

'IURlAIIONAl BUSINESS M'CHINES CORP, 

J 

CA., COlI 729803 
A E C -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371940 

ALLOY HAMMER DRIVER LATCH 

OAU 

~~~~~-4~~~~' 

.1 1)2422 
. 213697 

491237 
D 

CHAIIG' 110, .. nOVAL 

-60 

DI 
"~~~~--.---~-----o' 

" 

o 

-60 

.1 .....,iiTirij,..--4 
11 t-.i=r7"i----i •• II t......:r~~--i 

20 
21 ~~~-..... 

22 
21 t--" ..... ----I 

. 
)17008 

491007 
491001 

TI ')0 
T2 ..-;;;.,c;..;::-=+-_-t1l0 
n 0)) 
T4 278 
T, 0)4 
T6 014 
T7 278 

COMPONENT SIDE 
TI OJ) 

CIICUII .MO ,.CIASIMS IIAIOAR. 

A".OVAL OAU 

ABC "-2-62 
CHAIIGl 110, .. nOVAl OlVlLO'MUlI 10, 

1 
f 

i 
I 

i 
I 

, J 

1 



tUilO ... 
-ll't-_C ... O .. " __ -t 
0t-___ .. 

~ 
N ,... 

+6 

019 

-J AN 
. RIS 

loon 

RIt' 

)K 

-! . C)9 D,U -"D' ~. G ........ "'.11--p. 
-tl A o----tt---......-t~..-_! 
-A nOPF AN 
-I ,-
-c: 

cO'------

S!I1UENCE OF OPERATtO" 

t I 13 ANO T5 ON, T2 ANO T6 OF' 

I, 'IN N MUST 1£ CONDITIONED TO A DOWN LEVEl 0,58 U Ut. tEFORE 
A NEGATIVE SHIFT •• APPLIED TOPIH G FOR A lIP._LEVlL AtllAND 
OOlom lEVEL AT , - - ~=.- -_. 

,. TO FLIP TRIGGER TO ORIGINAL STATE PI" H AND A HUST 81 CONOITIONED 
AS WERE 'INS NAND G 

_, DOWN INPUT AT • WILL RF.Ul' TRIGGER TO CONDITION t AND 'DOWN '"PUT 
AT E WILL PoUET TRIGGER TO CONDITION Z 

S, , AND C ME exTENDER INPUTS 

SIGNAL PlNI 
NAfoIE WAVE SHAPE 

LEVELS 

"IN 
'-'--r----

A,O U SET 'LIU~ 
.. T GATE 1 .f 

" T GATE: I J 
0 T CKITI'UT IJ I J 
, T OUTPUT 1 I l 
I U RElIT I 

-
OtLA' .. USEe 

f. DELAY FROM .NPUT TO OUTPUT 0' OFFSIOE (LOADED) 
D'RIVIHC'I CTOL LOAOS; T ON. .11t M'ft .16 MAX 

TO" .08 HIN .n MAX 
DlltVI", HI SPIED HESA: T Olt .0' Hut .t1 MAX 

T M' .f MIN .n MX 

I. OnA., FROM INPUT TO OlfSlor (UNLOADED). 
D.UYING H. "IUti OTDL MESA: T OM .11 HIN 

T 0" .08 HIN 
, PIVlfC tTOl. LOADS: T ON .11 MIlt ' 

TO" .08 Htll 

, 

. 

, 

t 

UP -.54 

DO'WN -:7,'v-; 
UP 3.85 

nOWH -' •• 46 
UP ,3.85 

DOWN -4.46 

UP ,.85 
DOWN -~.46 

UP 3.85 
DOWN -tt.46 
UP -.54 
DOWN "'1.44 

~ 

MAX 

+.24 
r-'-

~~ 
6.24 

-6.24 

6.24 

-6.24 

6.24 

uG.2Jf ---
6.24 

-6.2'. 
+.24 

r:lliL 

CTDl HIGH SPEED TRIGG£R 

• '2M 

+6 

~
20 13 ,..-

I~ 

.. 

}600) ,e 
, 11 

~
. fa 

..•. !f 100 . ~ 
It 
22 

[:: 

12980 .. 

REFERENCE DRAWING 
SEE PRODUCTIONDRAWtNG '7''''' 

LIT 
200 UK 

D24 ct4 
r-'-~-'---~~---o. 

I'M lltl " 

----0' 
(I' 

-----.--t;lt-----o I 
AM 

. -. . 123920 

't~IOO7 



.Utlo •••• 
'" I-_C-.,OD-.'_ .... 
01-__ '-' 

~ 
~ 

c 

-. ' .. 0" 0-
-I 

H-
";"C 

_AO.·."-...... 
. R-
·-c 

SlcttJEHCE OF OPERATION 

. , • WHEMfNPUTS AT E (GATE) ANDF (sn) ARt: 1M' 
COINCIDENCE T, TURNS ON 

Z. WITH n OH , T4 TUf!.NS ON. T5 TURNS OK. AND 
1.ATCHES T't 

, )'0 0 T.O TURNS ON. THE \lUTPUT " QItOUHO 

It. ,!'HEN (: (RESET) IS Ufi'. TS TUftNS 0". 'If TURNS 
OFF, TIO TUANS' OF' AND THE OUTPUT 11 -60v 

. lIeNAL 'UIS NAME WAVE SHAP( 

',A T IlT ~ 
I,. .. CAn ~ 
·c T Rnn I 
N,H ·~l~o 

ORIVI 

'.' . • OtITfJUf .-...J .. ~ 

.. .. 

~. 

729805 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING )1''''5 

ALlO,Y HAMMER DRtVER LATCH HUGH SPEEOt 
+6 o 

co------c*-----~ 

-6 -= 
+6 

+6 

JU, 
lion 

"20 

9.1 n ,U8 
··'I~_o ... - ......... ---..... "'V'IJV........, 

.' ,6K' 

00----

A 0--------------

LEVR$ 

HIN HAX 

UP. -).91 -.71 
DOWN -5.46 -6.24 
UP 5.71 6.24 

DOWN -1.'9 -1.91 
UP 1.44 6.24 

. DOWN ... 81 -6.21t 
UP 

OOWlt 

UP' -z., 0 

»IN -SAt -60 

C 0---(:.--.... 

COMPONENT SIDE 

48)OItit (6) TMNSISTOA sr, 
NOTE D, III I D'Jll 

100601 EPOXY * 
(It AREAS) 

CIICIIIJ ..... f'uu"tt Sf.ttI ... t 

''''OUl OAn 

ABC 
C.UlltE 110.. A,,,toUt 

.:.:::.!.:.....Il-...:..----:'-+-------.~---_t_---. -----t-----t-
!-,S599 

OAfI CIlAII" lito • ".110, ••• 1 "'. 

..... 
N g 
U'I 



c 

-l ,-D'S 

'D6S' A_ -K -

-..-D
t 

SEQUENce OF OPERATIONS , 

I. THESE THREE CIRCUITS ARE SINGLE-STAGE RELAY DRIVERS, 
USEO TO SENSE A G IYEN VOL -rAGE. "PRESENT, THI S VOLTAGE 
ALLOW~ fA, TRAN~'STOR TO CONDUCT AND OPERATE A RELAY"" 
THE COLLEtTO" CIRCUIT. IF THIS VOLTAGE OROJtS OUT CURING 
NORMAL OPERAT IONS THE RELAY WI LL ALSO DROP. 

Z. THE OUTPUT VOL TAG! LEVEL WHEN THE, TRJ\NS I STORS ARE OFF 
CEPENDS,UPON THE RETURN VOLTAGE or THE RELAY IN THE 
COLL£CTORC I RCtllT. 

3. THEt6 V01. T SENSE (TI) AAY OPERATE A RELAY RETURNED 
TO NO MORE THAN 35 VOLTS. THE ·6 VOL 1 SENSE (T4) 4S VOL T.:\. 
AND THE -12 VOLT SENSE (13) 40 VOLTS. 

""$ SHiMAL WAVE SHAftE 
NAME 

~ 

K V -6 I, F , I • OUTPUT ... _~.J \'_---1 SEE NOTt 2 , 
.1."'''-1 StE H~Tr. I " OUTPUT r-._J 

L y +~ ~_J L-. ---, r--- SUNOTE Z , OUTPUT I J 
It Y -u 'I r 
t OUTPUT I-..;~.J l __ ... 511 HO'TI 2 

+6 0-,-' ....r'IJ'+J"I'-___ 

LEVELS 

I1IN MAX 

UP -I.I +.24 

DOWN -S.76 -6.24 

UP •. 24 +.211 

DOWN 

UP -.24 +.2!t 

DOWN 

UP +5.76 +6.24 

DOWN +1.8 ;'.24 

UP 

OOWN •. 24 -.:i'. 
UP ~I.O ·~.2~ --DOWN -f l. 52 12~48 

UP -6.1" ·5.76 
D~ .-

REFERENCE DRAWING 
SEE PROOUCT'ON DRAWING 370~29 

POW~A SUPPLY S~QUENCfNG 

+)0 

A8 
"I * o--:---.NV'v-.... --......f 

56 n 
2W 

32.3920 

',.~',", ',. ',"3 
, .. 14 
... . " 

II' 
r' 

DUt 

o 

....... ~,:o;:.:.... ...... 016 _ ........ _ ..... , .. 

ill_nIT AlII I'AC ... ,,,, 'UIID"" 

OUI 

A8C "-2-62 
(lluer '0. 

-------+----001 



Nt'UeATIOM MOTU 

THIll 'tOOll eM tl Uti, AS ,..,un TO IITIfEA , __ . It TVItE LOIte 
'LOCltS "PI ...... 011 HOW T","NI ARE CONNlct! •• , 

729902 

REFERENCE DRAWING 
SEE PRODUCTION DRAW'NG 3705'" 

~llOV-OtOOES. TYPE AAS 

" 

tAU 
·r-,;~~::'"-.::~::-:::-:-~':"':::::---"""1~~'"::;V:~6a , 

, CIIAIUIl 110. 

H5592 

• 
III 

• · -.-
• t§3;i:_ 

Ie I. 
20 

" 22 

-
-
-
--
-
-

n 
241 
25 
le 
27 

,. r---.-_.-
-28 
29 

-t-~L-

~!:E : J 

Si-
II 
-30~. 

" I 
~~mnrnT~~~~~ ~ 

COMPONENT SIDE 

tlllcim ARO "talC/lo'IUllue 

DUI 

ABC .... 2-62 
un ("'all/If 110 

_ .... _-_ .. _- -._-



'~r-'?--------r---------------------------------------------------------------------------------------4--------------r----------~~~~~ srANOI:~OS CUD CO Dr 729806 
COOl 

~I------I 
oot------' 
0'\ 
N ,... 

c 

-AD' THER ',c-
D-

E-

I. CARD CONTROLS DRIVE CURRENT BY DECREASING 
CURRENT FOR AN INCREASE IN MEMORY MIIIENT 
TEMPERATURE 

A K B -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370425 

ALLOY-MEMORY THERMAL SWitCHES 

r-------oc 

,..----'"---0 0 

A 0------1 -----. ,..-----0 £ 

~ 

10-
If-
12 

F-]:~ 

r====tj~ t=317 

~ 
T2 
~ <€;9 
n T4 • 

• 

COMPONENT SIDE 

HOLE ~ATTERN 

491329 
ABC 

21 
28 
29 

-

-
-
-
-
-
-
-

~!~ I 

~ 33 

4-2-62 



r~~~.n,t~::=~··~·~----------------------------'-------*--------------------~--~--------------------------~------\---------~-7-2-9-S-0-7~ 
M..-----' 

·N ,... 

c 

"QUIlICI Of' OP.~MrfOll 

t. CAfiOCOHTAIHS PORTION 0' £H.TTlA ~UISfAHtI-O' A 
MtMORY CONSTMT tURRENT DRIVE 'GURU 

I. IlIiUTOftSLOCATEO 8ENtEN 'HITT£A MO EMttTl" "E1'UIUf 
VOLTAGE ME IWtTCH!D OUT Of' eUteUtfAST£MPIMTURE 
1.left""11 ' 

REFERENCE DRAWING 
, SEE PRODUCT ION ORAWI .. ' 370-'26 

MEMORY EMft'rEA RES'STORS 

RU c o----------~~ ....... ----------.JV\IV---·-, 
"If, 

Sf. it 
2V 

DO------------~.~---------------------------·6t." 
N· 

ftl' 

eo.-----.-·~---------------------------~~·----~ 11.1\ 

Daft 

IV 

§113 
.- - t4 

15 
.• __ - II .. ... " 

t.P.tvlf ..... AtUI'.' IfAllilno 

aUI 

ABC 
ell""CE "", ."'''I,I'At 1Ilr! (:IIIIICI 11ft .''''''At a .. ilO' ... ' MO. ------------ -_._-+--_. 

~ 
.-.--.~-- --.---.,J..:..-~_t_--~:I 
---- _._------..._---........( 

----t~ 



"IlII""n, 
~ ...... _C_OI;,;,I_ ... 

8i: 
N ,... 

c 

-'D'C .. ':' 
" 1-

-10. N-

1-

SEQUEtfC,! OF OPERATION 

I. JMPUT 'DOWN,15. nON; T", T2 OFF 

Z. I'HP\'~ UP TS',T) OFF; TIt,TZ ON 

,.' 'N' OUT OF' PHASE OUTPUTS AVAILAIIlE 

".' COLLECTOR" T1 ED TO COUPllHG NUWORK 

, 
" .... SIGNAL WAVE 

HAM! 
" 

O,'E' iNPUT I " , ' 

A,H P OUTPUT I 
',G' " 'OuTPUT ~ 

OILAY • UIII; 

fIItNtMII" 
1\1'" OM ,tl, 
'lV1U! ." .17 

' . 

SHAPE 

I 

• 
I 

.. TIl 'M' OIlA,S 11£1\£ MEASURED AS M TfME tNTERVAt. 
'110M ntr eftaSI1. OF M, 'NPUT I'ttnRENcr n 
'rMt "PUT SIGNA\. to THE CftO$St" or M OUTM 
mrRtNCr IV T .. OUTPUT StOMAL. 

LEVELS 

"'1" MAX 

UP +0.4 ;.0 
DOWN ~o.lo -].0 

UP -S.6 -3.0 

OOWN -6.4 -1. , 
UP -5.6 -'.S 
OOWH -6.1t -1·,1 

REFERENCE DRAWING 
SEE PRODUP110N ORAWI~G 3ltJG) 

729808 

Al.lOY ~ONEWAY ttN" BLOCK 

TP, 

r---.... - ....... -a " 

~
II 
IZ 

21 6 t3 

r 

T'8 

,---"'---..0 It 

--.... --'--0 G 

21162J 

§~ ::1 I 
'--w,,",,"':;:;;:;::;;~~;:;;:;:;:;:;;!....1 01, '" 

'1.' OR. 'EiE3:" "'~ GIS 015 T, T. Of, 
01, TI TI 

ClltV" .,," ,leu .... "aIlDUI 

ABC -.-2-62 
OUI tllAltI! 1111. ."""YAI. ."n.,,,,, It, 

..., 

F=t-.~~~W~~r--~"--- =~=~'.' ~--·--4·--+~-r-----1i 
--_._ ..... 1-'---, 



-

I 734340 

AQQ-
REFERENCE DRAWl NG 
PRODUCTION DRAWING 370703 

GENERAL DELAY CIRCUIT 

WIREA8LE -[ A-I,Q,R ULY C 
CAPACITORS P-".~ . L - SUPPLY VOLTAGE 

INPUT f E +12 VOLTS 

R 

1.20 r 2.7 UF 

Po--•. 

SEQUENCE OF OPEMTION 

O. INPUT LEVEL DOWN, OUTPUT C UP, OUTPUT E DOWN. 

2. INPUT SWITCHING TO UP LEVEL, OUTPUT C DELAYED THEN SWITCHES TO 
DOWN LEVEL.. OUTPUT £ DELAYED THEN SWITCHES TO UP LEVEL. 

l. niE DELAVOF THE POSITIVE EDGE IS OETERHUI~O BY THE WIR£ABLE CAPACITORS. 
THE OUl"PUT REM I hS AS LONG AS INPUT REHA I NS UP. 

~It: PIN D GR~NDED 

LEVELS 

PINS SIGNAL NPJotE WAV£SHAPE 
HIN HAX 

F INPUT ~ 
UP -S.3IV ft-.24V 

DOWN -6.95V t--12.48V 

I L UP - .S4v 1+-.24v 
E OUTPUT 

DOWN -S.8IV 12 .4BV 

I r UP +1.44v 1-6.7v I 

C OUTPUT -III DOWN -4.47v t--6.24v 

RELAy~: 

fQT SU AT QIS e21 sn 8T 15:i 
INPUT F 7 USEC 34 USEC 
A~Q 72 USEC 3]0 USEC 
F-G 3GO USEC 1.75 MSEC 
A-R 1.80 MSEC 9 MS£C 
A-B 9MS£C 39 MSEC 
P-H 140 MSEC 650 MSEC 

t, DELAY IS HEASURED FROH THE T tHE D28 REVERSE 
BIASES TO WHEN OUTPUT C CROSSES GROUND. 

Q 

leu 
r~1 UF 

~R6 
~3.9K 

" L 

~ R40 .> 680 n 
> IW 

8 

I ~~ -6 

C48 C4S -'- CI8 

I 12 "F 1""1 "J 100 ~ 

RI2 
100 n 

I 483356 I-Pl- @ ~ot 

1-4- • 
~~- • 

317022 ~6- • }.9K 

• 
• 
+ 

PIN; 370703 

....,c 

:> R'" 
<I~ 8.2K 

~8 

AAS 

<II> Rn 
" S 820 n 

0 
D 

0" It • 
• " • • ~ 
~ .... 5 UF 

• • EB 
~7- • .... 100 UF 
1-8- • • + JO.] ~ 1-9- • • f JO.7 
1-10 - • ++ 100 UF 

E3 1-11- • • • · 213535 1-12- ~ 100 n. 
• JO.7 ~ 

·4" 
31]011.l H3-

• I.6K • t 820 n] 

~ 317529 1-14- ~ 8.2K • + *AAs~ 
I-I~- • • • • 
~- 16 • • -~go n Iwl 

~ 1-11· • • + JO;-j ] 
_~ooa H6- ~ + ~OO UF + • 

.... 19- ~-iO.7 -. • • ~ 133859. ~20- ~.~ • • 
1-21 - • • t .01 uH 

~ 491320 ~22- [-:> UF • 
1-23- • • • • 
HM- • i ... 12 UF + 

I '-___ .... t-T9 

COMPONENY SIDE 

- -'1 
> RI) 
.;> 1.6K 
> 
~£ 
~ 
~ 
0)" 

--

I-m-
26-

..... 21-
28- 491008 
29- 1}3820 

~3Q-

1-31- 483008 
~32-

~33-

1-34- 48300a 
1-35-
~36-

.... 31- 317016 
~38- 491008 
-39-

1-40 3 I 7 OUT 
~41-

.... 42-
~43-
t-44-
t-4~- -492411 

1-46-
.... 41-
1-48- 13386] 

TI-I-___ _ 

T2-l-___ -I 
n-l-____ 

I 
T4-53soo9 0)4 
T5- 318325 (8) 
T6- __ 

T7-~ ___ -I 
T8 L..---' __ -' 

CIRCUIT AND rACIIAGllCG SlA,\(j/lRD 

APPROVAL DUE 

DATE INTERNATIONAl BUSINESS MACHINES CORP. r..1TE CHANGE NO. APPROYAL 

~NERAL DELAY CIRCUIT ~-.?'--b3 116800£1 
9~-~12~--6i~3'+--~II~7~8~32~4-------~------+------

CHANCE NO. APPROVAL O(V(lf)PMENI NO. 

I 
--

-.-- ..... 
~ """ -1 ~ 

OfSIGtl MOOH SHS 1460 -----f.------4----il-----i------t------

C 
O£l;ll SCALE NONE ~' 7-1-64 119012-6 
~ECI\ _____ ~~~DETI-3-63 ___ ~-____ --~------_~--__ ·~----__ ---I--

~ ____________________________ ~ ______________________ _C"~pp~R~OR7.~£~~~~q~.;~~~s~~~CH~[c~K1_ __ ~lL___ , ___ ~~ ________ ~ ____ ~~ ____ ~ ________ ~ ________ ~ __________ ~~~ 

I w 
-- ~ 

0 
I ----I 
I 

i 
I 

I 



~ 

g..----
C\ 
N ..... 

-<lD'SW,' D ,',1- , -c 
--I 

~A 0-, 

-R,'D" two '.',',- ' 
-H 
-e ,'" ,_~_ 

-, , L-

srQUEHt.E ,OF OPERAnON 

I. UP INPUTS TO T). DOWN INPUT T9, TJ ON, T9 0" 
MX. CUR~~NT FLOWS .f" Tl 

Z. urt 'NPlITSTO T3. UI' INPUT T9'. 13 OFF T9 ON 111M 
tUMENT FLOW' IN 13 

). T6, T7 CONDITIONF.:O IV$AHE SEQUENCE 

It. WHEN IN 0'" CONDITIO"j OUTPUT ON T3 AND T7 Witt 
REFueT THE VOLTAGES NOUUD fRO'" tORES •. 

PI,N5 SIGNAL WAV£: SHArE 
"ME ' A 

A,' U IftItUT 
S J 

Q.R T INPUT 1 
., 

l t.H T INPUT 

.,' T IHiJUT I 
, 

I ',1. T OUTf!uT~ 

I 

• 

.4 

, 

~ 

~. t,P Z OUTPUT .. ' 

; 

TJ 
T7 

OtLAY .. ,USlC 

'Nf". ON 
'NRH OFF 

,WUT I," 

"'lffttlM' , MMf~ 
0.36 
0.45 . 

I J. 

. , 

0)" 
I 

,\,AI 

to 

--
04 

A 
AAS 

C21 

+)0 

LEVELS 

I1IH MAX 

ur ·4.,")6 0.24 

OO\o!M -6.84 -12.5 
UP '.74 ---~ 11t.76 , 

DOWN ·5.46 -6.2'1 .. -
UP 1.74 '4.~6 
DOWN -S.46 -6.24 

UP 1.74 14.76 

DOWN -5.46 -6.24 

Uf' '..L1t IlttL6 
DOWN -5.46 -6.24 

UP !:l4 0.14 

OWN 

~ UP t.7! 
Dam -1.14 -9.16 

729809 

REFERENCE DRAWING 
SEE PROOUCTf ON DRAWl NG '70833 

AllOY SWITCH, OECODER NUMB£R 2 
+30 

R., 
t. ftc 

tIlAJlU"'. 

.. 0 

D2 
l RIa 

Ms t. K 
zv 

O'lt6 
H 

MS 

'l:~ . AAs 

£,38 
. ~----

220MMF 

.)0 

COMPONENT SIDE 

"'''OfAL OAn 

ABC 
lUI .""'0'111 . -_._-- ,,-.-~-.- ..... 

...-----"""Ii I 
~c=_ __ ~ __ ~ __ ~ ____ ~ ____ ~~ __ ~~~~~jf~~~Jr_~_~Jr~~_~~~· ___ "=~~~~~~L_ __ ~ _____ ~ ___ ~ __ . ____ ~I 



"." ... .. 
0 ........ ' .... °° .. 1_-1 

~ 
N ,... 

o-AO' ..... 0-
-c .,-

tf-­-0.-
-,. 1-

HQUENCE OF OPERATION 

,. PI" H TIED TO q (+12) 

2. WAVE SHAPE A T8.TS,T6.0N;Tt,U,T3,T4. 
T7 OFF 

J. DOWN 1 NPUT AT A, T8 OFF Tf ON. OUTPUT 
AT G DOWN 

It. 17, T8 OFF I INPUT AT TI. +3. TO It. VOltS 

5. DELAYS FROM "IPln TO OUTPUT. MEASURED FAOM 
-6 VOLT LEVEL ON INPUT TO +6 VOLT LEVEL ON 
OUTPUT. 
TUFtN ON 0.9 USEe MAX 
TURn OFF 0.35 USEe MAX 

PtNS IIGHAL 
WAVE SHAPE HAI'IE A 

A U (NPUT --u 
B 

c 

lit 
·M 

RI6 

t5K 

C20 

.'.0-;1I--:L 
·6 10", 

, 

':'" 

+30 

~ IU2 .$. 'SK 

LEVElS 

MIN 

UP -4.66 

DOWN -7.44 

, t. 

~ 
UP -4.66 

U ;NPUf 10-
DOWN 87.44 

en 
220 ..,., 

)0 

/)It 

Ms' 

Mt~T tum 
NOTlID 

MAX 

0.24 

-12.5 
0.24 

-12 .5 

." OP -".66. ~! t u INPUT 

• DOWN ~7.44 -12.5 , 
UP -4.66 0.24 

0 u fl'fPUT 
.- OOWH -1.44 -12.5 

~ - • , 
UP HZ +12 

I U our,ut 
-0.74 .f' DOWN +0.24 , • lIP +12 +12 . , u OUTfut 

DOWN -0.74 +0.24 
t , , 

UP HZ +12 • U OUTPUT 
~OWN -(1.74 +0.2.'. 

I " IUTPUT ~ ~, +/2 "12 
DOWN. -0.74 +0.z4 

,. 

c 

H 

'- 129810 

REFERENCE DRAWING 
SEE'ROOUCTION DRAWING J7083~ 

AllOY-DR fVER.·, Z, f2VOlfS 

027 
AA$ 

1(26 

I.8K 
zw 

1128 

AAS 

03f 
AAs 

D6 

+30 Ms 

011 Li&} 'I· 

4'))1) . 

• 

A 

"J 
tSK 

R2, 

1.8te. 
2W 

,. 

+)0 

-= 

COMPONENT StOE 

_"'OUt 

-'M 

0)6 

AAs 

11.01 

T'I086* Tt . 086* 
T5 ) 1 016* 
T4 OIl. 
feruo 071 
T8 ru 071 
T1 Z 07' 

lUI 

• 

ABC 4-2-62 
eMllOI 10. '''I'IOU' 

--_._-
,-+-~-.-- -- --.... -, ... ~-.-

'---·4-~,··--·-'.""--:'-"''''''''''-----+--

..... 
N 

~ -0 



c 

IfAlIIIUOI 
COOl 

SEqUENCE OF OPERATION 

t. THIS CIRCUIT PROVIDES A CONSTANT tUMENT 'SOURCI 
WHEN POWER IS UP. TRANSI STOR 1 S OM WHEN POWER 
fSON 

'UtS "elflN.. 'lAVE SHAPE 
NAHE 

./ 

e YOLTM' 'U, 
.~ 

'-.... 

.~ • OUTPur ~ 

, . 

LEVELS. 

""" I'IAX 

IJII +28.8 .'1.2 
OOllN 

UP +11.0 

OM "iO.Sl -fl.1tS 

CUI coor 7298 II 
A Q W • 

. REFERENCE DRAWING 
SEE PROOUCTtON ORAWlNG 310835 

ALlOY·CURR£NT SOUACE #2 
AECIJoIHEND MOtINT ON ONE INCH ClItTE"! ".on Un: 

r---·--------~~··-:-:-,------'----.. -=~-6-n~~· 

1t-....... --o+1I 

· .. ,0 

t09262BAftE ""IE CRIMP TERMINAL 
*tOfts J:t,DI . 

E 

~.' .. 9263 ... :: . f 61 " 
.. tl 

.' , t1 

... 

CIS 

+'10--,-1 b.. 
S.6 UF'":,, 

C]O 
+)oo--;.th 

6 UF ': 

1-
t~ t.8lOS) 
~o-
1-

z-,. 
it 

&~ J,9Z4)O ,- JIl190 
1- 21.s.~.l 

~ ... 2~ ,. 
is-
I· 

COMPONENT SlOE 

CltCUIT AU ncucllo sUllun 
IlTl 

ABC 

-----4 

..., 
N 

! 



.. flUENtl Of' OPIMT1OH 

I. I NPUT. UP, flWt$UTO~ OM, outPUT DOWN. TM .. C utelltT 
'ROVIOU A -, UHE FROK A +U LU.E INPUT. THlO" 
OUTPUT, VOLTACE O£PENDS ON I.OADDR1Vltt 

I. DEl.AV· uue ' 

1\JRN ON 
TURN OFF 

"ONAt., 'Ufl ... 
E,A. 
0,1 'J INPut 

""NtMUH 
0,'09 
O.1t4 

'.' 

f'\AlWtJ" 
n.I, 
•• 00 

---.N 
WAYI StWl 

. 
O,t. .. 1 OVT'PUT ,'.--u--' 'f" 

.' 

72S8.2 

'sEt PRODUCT lOO, ORAWH~1i 370836 
. .~ 

, .. ~: 

SENSE • F t"Al~P~4f:"~~":': 
; ,.-: :'~ ': "~, '. ··t(.:;:~.··:f-/::~/~1F+'{ .. -

o 

1""'" , , tOW 
, . 

h r ;; ·1 ... 21 ___ ............ __ ~. 'B, ::""., .. ".'.:'.", .. '~.'.'.:.'.·.1.·,~.9ft' ' , " ' tW, 

:. e)1 , 
,."'.',.'. , ...... ~--

, 100 " 

LEVU.S 

"'M HAl( 

UP "S.2 +.24 

DOWN ·tt .52 -12.48 
UP 
OM .. s ... , .. ',l" 

. 100 PF 

"; 100 "F 

COnAPONtNT SlOE 

-6 

..-.c.oo;~ __ -I 08) 

t-~~--I 08, 



.""OAIIDS 
..01--' .-C.;;.;OO;.;..I_-I 

~t--_....J 

0"1 
N ,... 

·-.'8CJ'-
-I . C-
-I 

APPLICATION HOTU 

CUD coot 729956 
A S U -

REFERENCE DRAWING 
SEE PRODLICTION DRAWING 372285 

SENSE AMPliFIER-RECTIFIE~ AND CLIPPER 
fiQ.'NT CARO ON ONE AND ONE ~L' INCH CENTE"S NOli II:! 

+12 
+ C2" 

PUf 
.[:1: ··t~ .1"" .. ., .. UI 

Tf 

- 1-, I 0 

DI' 

III 
"18 
6. 19K 
1/811 

.-----~------------o , 

"21 
S.49K 
I/ew 

...---..... ---oC 

I 

R46 
16.9K 
lIaw 

.... 25~·--·-
VOLTAGES AT PIN G AND • 'ROM CLlPPI'" CARD 124591 -2- +22 UF I fooZ6· 

-3-

c 

l",lIT WAVE '0"" AT 'IN E 
8.0Vp-p NOMINAL 

~~;~~:"rE"t:J~H+I.59V TO -.s.88V 

OUTPUT WAVE fORM AT 'IN C 0" , 

t. LCN ACCEPTANCE CHANNEL 
OV TO IlV P-P READ CONDITIONS 
OV 10 II.IV"" READ WHILE WRITE 
CONDITIONS 

Z. HIGH ACCEPTANCE CHANNEL 
OV '1'0 10.1V '-P READ CONDIT.IONS 
OV TO 11.5V'" READ WItt LE 
WRITE CONDITION 

INlUUlIONAl BUSINESS ImKINfS COIP. 
NAME I CARD ASH TST.R • SENSE 
AAPLIFIER-R~CTIFIER AND CLI~~ 

OlSle" MODEl SMI 
DETAIL RQ. 3-1-62 SCAU HONE 
CltlCK WH 3-1';'62 OR.~ ltG 1)-I7"'6Z 
.""0 CMtell I 

124591 -4-
I-~-

jl7020 r-6-

- 1-7-
r008-
1-'-

124588 roo 10-
HI-
-.2-
-13-
-1"-
-15-

1,!4911t -ICS-
550020 -17-
~l -11-
_'+91300 .... 11-
5~0020 r20-
1t}911t] rooZI-

1-22-
~!-

17.1t~88 1-84-

I rT• 

, ,99563 

OlfE r.MA"8l 110. .,'UYAL 

j,-J/j - 62 115599 

+22 UF 

l~ r-:--I':-:-t 2.21':' 

+ 10 UF 
1'6.21<V8w ~, I J I 0 
'AAS* 

Q 116.21< I/8w 

6.21< I AAS*" 

~ II< 1/8W 1 100 n 
6 19KIA3~ 
.~ -K}-, 1 JO.7 ~ II( 1/8W 

15..491(.1/8\-1 JO.7 

~ ll6.91<1/BW 
1tI-* 

10 UF + 

I. i, :iii ~ I,ll ill! II ~ IPllli/ II 1I:'!!1I /11111 1111 
iii;, illl ~ d ii II J~!dlll:,' 
Ibl~Jq~lGl~l~ll 
"Ip "" KIH , D • 

til 

+ !! 
t 

COMPONENT SlOE 

f-27'-
f-28 

29-
-11- 492b04 
31 

-32 
~33-

~~ .. 
r-~ ~IOI6 

~36-
f0031- 491008 
r-3I) 491016 
f-39· 
~~ 49'008 
f- .. I - 213516 

42' 
- .. 3· 
-44-
-4!!o 
.... 6 ... 479180 
~7- 491300 
~ ... 
TI 
TZ 

r--'--'-

T!-
T4 36908 
1'&- 36908 

086 
086 

'h ~::-="~-..., 086 

T' 086 T8 ____ .... 

CllCUIl .". ,.eu"". STU!)"D i 
",aOUl DAn .-=1 

ABC 1t-2-62 

DATI eM''''1 "0, 1I"a"u DlynO,IU"T liD. ~ .- ,'-.) 

-- ----, \.(.0 

"" -- Vl 
(7\ 



r-""'''':.::O:''':-:II~DA:-:'~D':-'1~---''''''---------------------------------..;... ___ ........ ~~~,~ ... 'OI+_. -"" ... ..."-.,..,,'~ • .,.,,... ........... "~ 
CAU COOl 729813 COOl 

_eD+I'IA Q-

-D 

-ED. ,-
-I 

-p -HD·A-

SEquENCE OF OPERAtION 

I. ALL I NPUTS UP TRAAS ISTOR ON OUTPUT OOWN 

2. En'HER OR 80TH INPUTS DOWN TRANSISTOR OF' OUTPUT .. 

J. DELAY WHEN DRIVING eTDl lOADS 
TURN ON .1 USEe MAX 
TURN OFF .25 USEe MAX 

It. DELAY WHEN DRIVING CLOCK LOAD 
TURN ON .26 USEC MAX 
TURN OFF • 12 USEe MAX 

SIGNAL PINS NAHE WAVE SHAPE 

e,D -.J s 
H,P' T INPUTS 
E,8 
G I A T OUTP'UTS , 

+30 

RI6 
10K 

042 
C 

Nt 

DIll 
0 

AM 

R) 
10K 

D6 
H 

Nt 

DIt , 
AN 

LEVELS 

MIN MAX 

UP +].68 +6.24 
DOWN .. 4.46 -6.24 

UP +1.44 +6.24 

DOWN -4.62 -6,2,* 

"" 

CAe -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371922 

CTOl + AND GATE 

A 

1:1)5 

It, 
10K 

I o-,~~t-..IV~A.-..I .... 
AN 

D)6 
• ·o-~~ ..... -.u--... 

AM 

§
IO -II 

.t 
2 
21 
22 

c 

, 

TI 
T2 08~ 

13 ............. ~c..-..j083 
T4 ..... ___ ---4 

T5 }-~~~....j 
T6 01 
T11-___ -I 
11 ""-___ ..... 

COMPONENT SIDE 

tlllCUIl AND I'''C~''GI''G tTA""".D 

DATI 

ABC 
INTERNATIONAl BUSINESS MACHINES CORP, om CHANGE liD. unll'fAl om.1 CH""Gf flO ~"IOYA~ .... _D_lV_tL_O_'M_t_I'_"_D_.-! 

AHD GATE ------.;;,.;.;;.~.".--!l .. ..!:..=..;~=+-:...:.::.:~--I----.Jt-------.~.----.-- - N 

D[$!GII ---+----- --_. ~ 
... , CARO ASII mR - • 0.. i;T?-6Z 115599 ------,---- -I - .... 

C ~~~.~~;;..j.:=~,~~~~1-··---: ... --------+---+----1-- --- -. w 
~ __________________________________________________ ~,,~,,~.O~ __ ~ __ ~~~~~ __ ~~ _____ ~ ________ ~ ______ _L:::_--__ ~-__ -_-:~---. __ -_--_-_~_ _ ______ ~~ 



n~=:: •• ' 
4>t--....... ---I 

~ 
N 
"... 

. C 

, -AD."" .... G. -. 

'1-
F-

, . t-
1-

"QUEMCl OF O~£RA~tON 

, t. ,I NP\IT up. OUTPUT UP AFTlR 01 LAY 

'2. ' "W,,:' G • o~z U SEC • ~ 0." u SEC 
F .. 0'.6 U SEC 
C "0.8 U SEC 
I: · .... 0 U SEC 

:S. Tn t.SK R£SISTO~("IN 0) TO ·6 VHEN DRIVING 
. '"'£SA," AND GATE. Tt E RES I STOR TO GROUND 
WHIN DRIVING .,. 1'"0 GAT! 

-
IfGMAL 

'ltn ·NAM~· , " 
.. WAVE stWE 

, A' T INPUT 

~ : 
• T OUTM 

II I 

'. 
T OUTPUT. 

i 

, " T . Ou'l?UT ' i' I . 
: i 

• . 
I,e; . if 

! """" 
,I 

t' MPvr I ' " • 
,II" I ~ 

I 

;'1 

I' 
I jl j 

, , 

LEV!lS 

HIN MAX 

UP +3.85 +6.24 
DOWN . -4.46 -6.24 

UP +3.45 +-5.82 

DOWN , -4.48 -6.24 

UP +,.45 +5.02 
DOWN .. 4.ft.8 -6.24 

UP .).45 +5.81. 

DCNN -4.48 .. 6.24 
UP +).4S +5.82 

DOWN -It."!. ....:!:~ 
,~ +,.45 +5.81 

""" -It.ita -6.zlt 

--------------.--.-----..,...------r----""t 7298 fl. 

REFEREN9E DRAWING 
SEE PROOUCTIONORAWtHG 37t94~ 

DELAY t.INE·LUMPED, r USEe 

"-

roo 
.... 
... 
.... 
.... 

492406 .... .. 
.... 
:.. 

... 
-.,21t0i !-

.... 
!-

'; , 

~ \ , 

. (.Mlttet: fI&, 

24 
..... ~ __ ofI25 

ttl 
....... ~;..;...;,..--fI If 

-.--._--
-
- '-"111011 
- 1111"7 
- 2111\t -, 
-' ~9Z406 .. 
- II"'" 

'1171 .. ' 
• 

""":;:.L;;..":'::"'.....II t9 

~:1 :J 
=:£::9' 

::~~~~::: :~ 

COMPONENT SIDE 

t. :~. (:11. CIII' att. 'ICUI.,.tltlaN .•• • "",Yt, •• " 

ABC' . ~~2·'2 

.--~.- -_ .... _- ~,.-. ' W 
- I If-;---+-·----f_ .. _-_.- .--" _._".,-,.' .,--- --... 

=-: --~:::=-~:.:':1~.1~.~.1.~.=·.:·~"~~ u. ;1-

--.+-----+---' - . ~:.::~.~ =::::::._ I ...... ____ ........... _____ ...... __________ ..-.;;.;.;..;.;.;.,.-..a.-.-...L;;.;.;::,;;.;;.I;_ ...... _ ..... __ ...... __ --.l ___ ---..... -- .~'.fI, 



,""fIlU.I 
U\ ........ 0.0 .... " ... _ .... 

-. . .. :.[J ............. O ..... T .....•.. · ...•... : ...... ' ................ . 
I •• , 

. . 

-N· ..... ,-
, .. "'."'," .. '., " 

-en ..... PT.: ..•.••..•. · ••.•....••........ : . ..... Jl_ .. J~ .... 

SEQU(r-lCE OF' OPERATION 

I • Hlf'VT GOWN TRAMS I STOR Oft OUTflUT (IP . 

2. IWPUT UP TI\ANSfSTOR QrF OUT~VT OOWN. 

" 

SltJlfAL "INS V~V(. SHAP£ 
1WIf: (J' 

. 

A~I. It INPUT c." 
G,H. ,"OqHD 
J ... 

0," ouTPUT £.1' u 

. .' 

onAv .. uue 
Jlfl"t~. 

TUIU! ON "'.0' 
NIUe 0'" tlMl 

. : ':~. 

I 
.. 

l 
. ... 

. . . 

'~11'M'\ 
•• o~o· 
n~.o, 

~ 

. t· 

'. 
I 

+6 

,1; LEVELS 
. 

"'N .. 
t;p 0.65 

DOWN wO.37 

UP ... 54 
.' 

OOWN "7." 

. 

HAX 

I~01 

.. 4.46 

0.24 

-u.s 

~. 1 

~ T ANDAROCABlEn:RHtNATQR. 

.....--""0 £ . 

.. fl 

. Ol'l t 

il H 

~. .... 

""Jltt 

J 
o 

~ 
11 

~ 
@ 

TJ 

~ 
e~ 

T5 

~~i 680 ncr 
iiOri 1-' 
~~~'!.. ~ 
~20_ll. 

~~1-In"l I tllllpl. II ~ II 'I'll 
Ih "~'f~IIIIII.::~: f.ftt" . N l J Gte I-

",ltd .. 
!~ i _ U'I 

J 

'O,,",PQNENT SiDE 

:.!) 

24 

2' -)6'in ,'-'-
26· ·_U:;f~L..~ 
27 
20 
29 
lO· 
)1 

32 

<It, 

Tt 
n- O)" 
1! 0)' 
r4 OJ" 
T!'i 
i$ 

~ 1" 
'fI 



c 

" j ; .• , 

O"AO, ,A~ -c ' , 
-0 ' 
-E. , 

"rL 
, ' , , 

, DOOM ,"-,._q . 
-p , 

,-N ' 

r-" , .' 

. ,'OaUl, "A--K 
-G 
.--:- , 
r" . 

SEQUENCE OF' OpERAT' ON 

.1 ~ ALL t""lIt$ DOWN TRANSISTOR ON OUTPut UP 

------2. ANY I "PUT lIP TAAH$I STOR OFF OUTPUT DOWN 

,. ' COLLECTOR ,LOADING REQlIIR£O 

4. ..NpUTS ON EXTENDER CARD MUST BE DOWN IN 
COINCIDENCE, WtTH INPUTS ON CARD FDA UP OUfPUT, 

'!i. 'LOGIC 'SLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN . 

!,,'MS ' , S1GNAl 
MAHE 

C.O •. T ,NflUT 
E .. 
Q.,fI'. T INPUT 
N 

tt~". T ' INPUT , 
L.', UTEltOl" 
H INP\I1' 

A .U oyTPUT. 

DUA, .. vue ' 

NRN ON 
.~ftN OFF, 

'UN,,.l1,,, 
0.,10 

, o;os' 

I~ 

I 

P1IIXII'tIH 
0.80 
o.80·~ 

WAVE SHAPE' 

U 
'4' 

L •. J • 

n 

'4THIS DELAY, CAN otCUR O~LY ON HEAVILY LOADED ItlotK~., 

tiP 
DOWN 
UP 

oil DOWN 
. up, 

DOWN 

UP 

DOWN 

UP 

.. OOWN 

; HOT!: THE' ABOVE' MNCts OF DELAVS ARE REPRESENTATIVE. SPEC I r: It I: 1 RCU IT 
, " APPLtc~TtOIt ANnlOR WIRtNG CAPACITANCe MY RESULT IN O£l.AYS WHit)! 

ARE .OUT OF THE GIVEN RANGES. tM SUCH CAsn; CA,ftO REPLlICEMENT ' 
SHOU~D"NOtCATf,'F THE CIRCU'T IS OUT O"S'ECU'·,CATIONS. 

, IXAAPU: lOGIC BlOCK DRIVING iF "OR". 

LEVELS 

"'IN MtlX 

1.44 6.~4 

-0.74 -6.24 

1.44 6.2" 

-0.14- "6.24 
t.44 6.24 

-0.74 -6.24 
..44 . 6.24 

0 O. 

-0.54 O.Z" ' 

-l.1t4 -12.5 

CTOl l'NP-j WAY 

03) 
C, 

AN 

0, ; tU% 

OlS 
I 

AN 

. 026 
q. 

. , AN 

Ii CI D~ 
AN 

'029 
·N 

, ·AN 

•• 

tt 

G 
AN 
otto .,. 
AN 

H: 

t 

AND GATE 
·'2" 

'5 0'" 

= 

': 

-'I" ' 
,1.'J7 
12K 

': 

'1 

729816 

REF~R~N'CE DRAWING 
SEE PRODUC;IONORA\fI.ttG 3701"0 

A 

COMPONENT SIDE 

2 3 
4 ,. )00722 

491007 
7 491007 
8 
9 491007 

I 
'. }00n2 

3· 49100] 
4 ' 4,1007 

491007 
~ . 

r"' ]00722 
a· 1fi,IOOl 

9 
0 4,1001 
t· ""O~ 
t-

13-

TI 
12 I-"'""'""-....... --.o,a. 
n 1-----1 
Tot 
Tli I-:::':':~::"J:':"--IO)II 

TI 
t?t-----t 
U 0,11 

Cllcun .". 'AU~111II IUIIO'" 

tAn 

Aac "'-2-62 

..., 
~---~.~----,r-------~; '+----t----- ,"i~---'''-1-,~.~.~-----



~t---­
N .... 

-, F"OlL , , ,1,--0, " 

-A, 0-

-to" f~, ","--0 

-, "-

SEQUENCE OF OPERATION 

I. TI 0 ... n, T3 OFF 

I. UP LEVEL AT , " C TlmNS 1) ON, TI O'F. 
T2 ON BY COLLECT J VE PULLOVER 

). OOWK LEVEL AT A WILL ftETURHClflCUtT TO 
CO~OIT\ON (I) 

SIGNAL PlHS WAVE SHAPE NAME 

F.G. --'1-... U SET 
C,8 

A,PO U RUET L 
OM ~ E,It T 
OUTPUT 

0.111 T orF ~ ,ooT,UT 

DaM. SET 
CONS IDER P tH fI 011 H AS OUTPUT 
TURN On:' 1.26 OSEe MAXIMUM 
TURN ON 1.50 USEe 

I. CONStDER PINE OR H AS OUTPUT 
nJRH OFF 1.66 USEC MAXtltlK 
TV"" ON .86 uue MAXI~ 
RESET 

t., PIN 0 OR N AS OUTPUT 
TURN 0" 0.4S 
TURN ON 0.45 

2. PI" I OR M AS OUTPUT 
'FURN OF' 0.40 
TUM Ott I) 

UP 

DO\ItI 

UP 

OOWN 
UP 

towN 

UP 

DOWN 

:(TOL ~NVEfn£R LATCHNPN ' 

M 
17 

D43 08) 01' c ,~ 
AN AN 

01+2 
9()-

AM' -6 

LEV£LS 

MIN KAX 

-5.26 +.24 

-7.44 ,~12.48 

"S.26 ' +.24 

~7.44 -12.48 
t .1tI. 6.24 

-S.At6 -6.24 
f.4lt 6.2" 

"5.46 -6.2" 

DAn 

'~~--ill~~~~.-_+· __ ~~~~~ __ 

REFERENCE DRAWING 
SEE PROOUtTfON DRAWING 310.39 

~'2tl 

l' 
Z411 

2' 
X 
21 
28 
29 
30 
31 

31 
3] 

34 

35 
3G 
37 
38 
39 
410 
41 
4Z 
4! 

Tt oe,) 

T2 08) 
n 08) 
T .. 
TIS 083 
T& 08) 
T7 08) 

SIDE fl 

Aac "-2"62 
lut DlWUO'.flt' 10. ..., 

N 

t------+----t---.--f-.--- m 

I~~,_------------------------~~~~~~--,~--~~--~~:==::===::===:~~-~~~-~~""_I ~ ~~~,~-~=+:~~~~~~~--~+-------~-----r-----r-- I 
limo 



COLLECTOR PULLOVER 

SET 0 oJ' 
IET-H 0 D

L Ie 

o 00 t - ON OUT'UT 
AtsET-O . 

A- 0" OUTPUT 

U(lIJENCE OF OPERATION 

I. Tl • Tit ,ON ,TI ,. 13 OFF 

Z., OV SET- AT H OR C TURNS T2 OFF AND TI OM 
,T, TURNS ON AND T4 TURNS OFF 

J. 6'1 RUET AT 0 RETURNS CIRCUIT TO CONDtTlON 
(I) 

'INS SIGNAL 
NAME WAVE SHAPE 

~~fi T sn ~ 

: 

,>," . ., RUET r~ 
,f," ,ON 'S-L. o~ U OUTPUT 

A.' U OfF l r ~ ......-r 
OI..l1'PUT "-
COLUCTOIt ---iI,C u . ~~tlOV£R ~ L......t 

SiT AND finn'DELAY: 
TUM Ot!', - .. 15 USEe FOR SET TO OUTPUf_T OFFStDE (PIN A. n 
A\ltO,'O~,MSI!~'TO OUTPUT OF ONSIOE (Plff!. !'),t ,0 , 

I" 1UItN ON '.40U~EC FOR SET TO OUTJlUT At ONSiO" ('IN E, p) 
M~rOft .ESt~ TO OUtPUT OF OFf'S IDE ('IN A, ". ' 

729818 

REFERENCE DRAWING 
SEE PRODUCTIONORAW'NG 370 ... 3 

crOL PHP .. 'NVERTER LATCH 

sn 
c 00---·-...... --,----.... --1 

OJI 

LEVELS 

HIN MlIX 

UP 1.44 6.24 

nOWN ·5.46 -6.24 
UP 1.44 6.ztr 
OWIt -5.46 -E..a4 
tIP ' -1.24' .24 

DOWN -9,29 *12.48 

... " -,,24 .z4 
OOWN -9.Z, "'2.48 
UP -.54 .z4 
COWN -7.44 -t2.48 . 

A £ 

~. J r 
UG","" F P "'6 

. DS 
I--~I--.o 1t 

DIIt 

stt 

G 
sn 

"'"--.. I'\.,' ... Ac:""'O +6M 
7.5K· 

( TI 0)) 
T2 0)4 
r:s OJ'I 
T4 0)] 

"""7 T5 OJ) 
11 0)" A .,., 0)) ,.. oJit 

COMPONENT SIDE 

tlJCUI1 ~1,,"eUftl~' IfUtA .. 

DUI 
----.----.~----------~ 
ABC 

CUltU 116. .",.1: •• 1. tut 
.-1----4------

!~----,~-J~·t~S5~~~ __ --~ 
...., 

----L-----r-------~~ 
0> I ........... ---l~--.,--. ---



r--r-~If::-.'!":IIO:-i'AI~':":"I"""-----"""'-----""'--------'-'--~!Ifo~~~J("""""'---' ~----~"""",,*-.. ~~~~ .. __ ................ _ ....... .J.'--

729819 0'\ COOl 

c 

_'·OLSf'IA' H-
-c 
--p. 

-'OLS"" ... :.' .. 1-
-I 

-A 

SEQUENCE OF OPERATION 

I. T6 IS ON, TS. 11 OFF 

2. WHEN B " C AR£ UP; T7 TURNS Ct., THE OUTPUT 
I S DOWN I T6 TURNS OFF I TSTURNS ON 

3. WHEN P IS D\NH I TS I S OFF. 'THE OUTPUT I SUP. 
T6 TURNS ON 

StGHAL 
PINS WAVE SHAPE 

WAllE 

~I a,c U SEt .. - ...... 
H T OUTPuT ~ 

t-~ 

- r-.--------~--

t.CVlLS 
~-

I'IIN MAX 

UP -~.?E> 
t--:--

.24 (----- ~---
DOWN -7.41~ -12.46 --- ~·.44 uP 6.1.4 _ ... _-
DOWN -S.lf6 -6.24 

~ -- I 1 

-~ UP ).68 6.21, 
p T RU£T 1---- ----t---

DO'rIN -4.~~ "6.24 , 
t---

I 

f.1i u sn 

E T OUTPUT 
..... ' .. ""', 

A T RUn 

oniw • USEe 
I • SET TO OUTPUT 

1U1\H ON 
TURN or, 

~ 
~ 

"'tH. 
0.05 
0.0$ 

AA)f 
0.70 
1.50 

L-. 

2, RESET TO OUTflUT: 

TURN ON 
'fURN OFf' 

.08 

.2) 

UP -i,. 26 .24 

OOillN .:.1.. 44 -U •. 48 '--._---
UP 1.44 b.l" 

-5.46~ r------(lOWN -6.2.4 

UP ).613 6.~4 

-4.r.6 1----
OWN ~6.2~ w __ 

r--' .--_ . ..,..... .... 

REFERENCE DRAWING 
SEE. PRODUCTION DRAWING )70)57 

LATCH 

HO -10'14 

1"6 ' 
...... -.p::J---.. ...JVv\I'- ,-----I 

C::· ::::::1-T9 

J.9K 
cr 

08J 
08J 
08) 

t-~:~--I 08) 

t-~~_ ... 08) 
J-I ....... ----i OIJ) 

.-.-----....,-'----1 CllItlln All. P~UAr,II" "UIIAII) 

ASC "-2-62 

,.." 
N 

J-------i~ 



r-"'-':''!':''A~ID~AA~OI~-----------------------''---------"'''-'''''· _ ... -"-.~"""". -.-~-.-. ~. 
729820 01-_' ... ° ... °1 .......... 

N 
~t----... 
N ,..., 

-8 
-c 

-F 
-0 

-D 
-i 

D
AH-

DA .N-

DA. A-

SEqUENCE OF OPERATI ON 

I. BOTH I NPUTS DOWN TRANS, I STOR ON OUTPUT UP 

2. ANY I NPUT UP TRANS I STOR OFF OUTPUT DOWN 

3. EXTERNAL COLLECTOR LOAOI NG REqUII'ED 

4. LOGIC BLOCKS MAy HAVE SYMBOLS OTHER TWIN SHOWN. 

PINS SIGNAL WAVE SHAPE NAME 

8,F ,0 T INPUT I r I 
C,G.E T INPUT 

H.N,A U OUTPUT 

DELAy· USEe 

MINIMUI'I 
TURN ON 0.10 
TlIRH OFF 0.05 

MAXIMUM 
0.80 
0.80>" 

I 
n. 

n 
I 

*THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS. 

UP , DOWN 

UP 

... DOWN 
... UP 

DOWN 

NDTE: THE ABOVE RANGES OF DELAYS ARE REPRI:SENTATIVE. SPECIFIC CIRCUIT 
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAVS WHICH 
ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT 
SHOULD IHDICATE II~ THE CIRCUIT IS OUT OF SPECIFICATIONS. 
EXAMPLE: LOGIC BLOCI( DRIVINQEF "onn. 

LEVELS 

MIN 

1.44 

-0.74 
1.44 

-0.74 
-0.54 

-7.1t4 

REFERENCE DRAWING 
SEE PRODUCTiON DRAWING 37126) 

CTOL .. TWO WAY "ANO" PNP NO LOADS 

MAX 

6.21• 

-6.24 
6.24 

"6.24· 
0.24 

·'2.5 

DATE 

,..---+ON 

I 

213547 2 

2135 7 3 

" 5 
-6 

1 
B 

491007 

~
'OO 16 

-17 
18 

0)4 ~'OO TI 
03" 35009 T2 

11 

528991 

tMAIIG' 110. ·A"ltOWIlL 

1 I 559!) 

151( 
15K 

JO.7 

o 

0 • 
• 
• 

• 

CIIAfI" flO. 

T4~OJlt 
T5 
11-

CIRCUIT AIID 'ACUlal"; nAIIDAU 

.vPftOYAL DATE 

ABC 4-2-62 



-G tt--'··D .... "· . 
-OD·. A-. -t • 

SEQUENCE OF OPEAAT I Off 

.. 80TH INPUTS DOWN TRANSISTOR ON OUTPUT IN 

2. ANY UtPUT UP TRANS I STOR OFF OUTPUT 0010114 

). T4 COLLECTOR HUST n LOAD EO 

4. LOG It BLOCKS liAv HAIJE SYHDOL~ OTHEft TW\H SHOWN 

IICNAl 
PINS NAME WAVE SJoIAPE 

e,F ,0 T INPUT -, J ~ 
-L: ::.:.0 e.c,f. T \twur 

: ::::i.. 
It,N,A IJ OUTPUT 

,. ,. OUTPUT 

DELAY .. uue 

"""IMUM 
TURN ON 0.10 
TUP\N OFF 0.05 

--It 

AAX I I1.IM 
0,80 
o.eo,~ 

-

"nus Of\.Av CAM OCCUR ONLY ON HEAVilY lMD!O BLOCKS. 

~-
D~ 

UP 

DOWN 

UP 

DOwtl 
'IN 

OWN r-
Uf'I 

OOWN 

NOTE: THE ABOYE RANGES OF OtLAn ~E AEPRESENTATIVE. SPECiFiC CIRCUIT 
APPLICATION ANO/OIt "HUNG tAPACI'I'AlItE AAV RESlJLT IN OE'LAYS Willet{ 
ARE ooT OF THE IBVEN MNGES. tN SUCtt CASES, tARD 1tEPLACEMENT 
'HOlILt 'HOltAn IF THE CIRCUIT IS OUT OF S'ECIF1CATION$. 
UAHPlE: lOGIC 8l0CK "HVfNl " nOft". 

729822 

REFERENCE' ORAW1NG 
SEE PRODUCTION D~AWI'~ )71261 

CTDL, ... ·tWOWAyftANO .. PNP TWO LOADS 

c. 

._--
LEVELS 

HIN MAX 

1.44 6.;.!4 

"0.74 "6.24 
1.44 6.24 

-0.74 -6.24 

-0.54 !l.24 

·7," 12.5 

-".93 -).54 

·1,82 i2.s 

'" TftZ .. : ........ ~ •.. · .. '.:7: 
~. 

--
213547 .... 
Z13547 fo-

I-

l.91JII r-
Jll007 t-

t-
~'"'J;ii'jiT - to-

I 

Z 
1· 
4 , . 
• 1 

e 

§ .... · .. n 12 
13 

r ~'IOOt t-., 

::Dqo 
. Nt 1St( i 

-tIM :-

~'007 ] 

] 
T4~O'.O'" fS T.· v 

C'.CUll .fIt 'ACIIIIlIIII nUD .. I 

.• "to,U DAn 



N 
~t---.-
('III .... 

-t. -IDA. '."-

-0 _'O-.A ... H-

-[ , 

_OO_A A-

~. ------'D .. -A ... fI-

SEQUENCE OF OPERATION 

I. BOTH I NPUTS DOWN TRANS I STOR 014 OUTPUT IJI!' 

2. ANY I "PUT UP TRANS I STOR OFF OUTPUT DOWN 

). 12. Tit. COLLECTORS MUST 8E LOADEO 

... LOG Ie. 81.0CKS HAy HAVE SYMBOLS OTHER THAN SHOWN 

SIGNAL PINS NAME WAVE SHAPE 

e,F ,0 T INPUr it I 

• 

Lr
04 

e,G ,E T INPUT l n --H,N,A u 

P p 

Of LAY • USEe 

TURN ON 
TURN OFF 

OUTPUT 

OUTPUT 

t1fH,mM 
0.10 
0.05 

-

/"II\XIMUH 
0.80 
0.80,:, 

*1MIS DELAY CAN OCCUR OMLY ON HEAVttv LOADED BLOCKS. 

rL.. 
~ 

UP 

DOWN 

UP 

OOWN 
UP 

OOWN 

'JIII 

DOWN 

NOn: ntt ABove MNGES OF DELAYS ARE REPRts£NTATtVE. SPECIFIC CIRCUIT 
APPLICATION AND/OR WIRING CAPACITANCE MAY R.E~ULT IN DELAYS WHICH 
ARE OUT OF' THE CIVEH AANGES. IN suet' CASES, CARD REPLACEMENT 
SHOULD .NYHCAn IF TNt CIRCUIT IS OUT G'S'UfFICA'tIONS. 
!XAMflLE: LOCICIlOCK DI'UVIHG EF "OA". 

""Ift 

LEVELS 

HIN 

1.44 

·0.74 
, .44 

0.74 
0.54 

729821 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371262 

eTOl .. two, WAY "ANOu PNP ONE LOAO' 

"12 

RS ' 

. 220 n . : ,-0 tN ., IS 

..-......-4-0.. ,o--Ilt-. 
AN 

016 
00--

Aft 

-0"7 

r----.... O • 

0 

15K • 
IIjK • 
JeT • 56 U~ • 220 n • 

/'tAl( 

6.2t, 

§. " 12 
. . 13 

w6.24 

6.24 

-6.24 
0.24 

TP2 
OlO ...--.... -0 A 

AM 

_ DJ!. t tt20 
Iv----p-' .SIt AN . 

4"007 I· 

-].44 H2.5 

-4.!H -).54 

"8.0% ·t2.$ 

c,acan AIIO '''nUllO nAIl .... 

DaTI 

ABC ft"2-62 
(MAllet 110. DCnlOP, .. r t4. ------_. __ . ___ .~_,_ ...... __ -.I 

__ -t"-----:-;N 
~ 

,,"""" ___ - .. +_-__ -_.-_".-==:======:'---. --- ·----"'f------~N 
V -~ ----- .. -----1 L~ ______________ .......... ____ ~.;;;.&..--..L_--&.;.;,;;;;.;.;.a._'----''---.-.-, _....-....._ ......... -L-__ '"'-__ -'-_ .......... .......£.. ____ .L......J 



r-'-~"~~:~:~:.~.~I~----------------------------------~~----·--------~----------·----~-·~··------··-·--------------------~--------~---'-----------r-.~7~2~9-8~2~J--' 
""t---.-...--t 
Nt----.. 

~ 
N ,.... 

·-e D
H~ 

.-c: . 

O-A .... ,-

-8 
-c 

.. OAO H-

-F 
-G 

SEQUENCE OF OPERATION 

I. IOTHIHPIJTS DOWN, TRANSISTOR ON. OUTPUT ~ 

2. ANY I NPU; UP TRANS' STOR OFF OUTPUT OO\/M 

3. LOO Ie ILQCt<.!i MAV HAVE SYMBOLS OTHER 'i'HAN SOOWH 

SIGNAL 
IItNS NAME 

Ii ,F ,0 T 'NPUT 

c .c.£ T t"PUT 

tI.ft.A u OUTPUT 

, P OUTPUT 

DELAY - uue 

MINIMUM 
0.10 
O.os 

WAVE iHAP£ 

I I 

L-....4 
r--" -r 

WlX'MUM 
0.80 
O.80,~ 

*nttS IltAY CAN occun ONLY ON HfAVILY tOAOfO ILOCl\S. 

.o---~..., 

t 

UP 

OOWN 

lIP 

DOWN 

UP 

OOWN 
lIP 

(lOWN 

NOTE: T1f£ ABOVE MMen OF DELAYS ARE REPRESENTATIVE, SPEttF It CIRCUfT 
APPLICATION ANO/Ot:! WIIUNG CAPACITAHC£ MAy RESULt IN DElAvS WHtCH 
ARE OUT OF M CHV£N MHGES •. IN SUCH CASES, CARD ftEPLACEMENT 
SHOULO n"HeArt t' THE CIAttHT IS OUT OF SfltC".tAtlOMS. 
EXAMPLE: lOCHC 'lOC~ ·ORIYING £t no""~ 

.,21'1 

LEVELS 

,.,1" /'lAX 

1.44 6.2 
-0.7 -6.1 

1,44 6.2 

-O .. "t -6.2 
-0.$ 0.2 

-7.4 -u.S 
-1t.9) -,.§4 

-8.82 -'·2.5 

T"6 

:iJ1
r c o--tt- 1\2 

M 15K ... 

"'lM 

4S1131 I 

) 17001 

~. 
1.00 ··.16 ., 

.f8 

O'It~OO ~TI 
OJ" .• SlSOG· .. T 2 l' 

~I2 

-

REFERENCE . DRAWING 
SEE PRODUCTION ORAWtNG 371251 

... --... ~ .. 

- 19·· 

··200: 
l'}-·----t 
lZ -::i9-;)ti--
23- -)"1 "(cllr.·--
24 -1i70~ 

-2' 26 t--"'!'"] -::11O~1:-:-4"-1 

C}il6h _] 

31'L!2i@LJ 

T"~OO 0, .. 
f' 
TI . 

t'ICUI' "' •• UU'I" IU ..... ' 

ABC "-2"62 
tlm'AlIO"AI BUStIns IUHIWU en" (tI",.1I Ito. uno¥At. nm e""' .. 1111. .""""t 

- ....... ---II.::::.-;:...;..-.~.......,:..fij'" -t-----,~==----~. '~-'-.. -~:---.:-t-.----'"i. ;:: 
~:=-~- ----=--. ........... =~l=---.. --.--~-+"";". ---...;----l~--I e ~ 

LC:~ ____________ ~--L-....;....u,:;.:~",,"-~---+--..""""""--_ -~_r --_-....... -.~ ':::-_' .. 1:-.. -. _. ---- I 



i 

I 

l 

... t--............. - ... N .... ___ .. 

~ 
N ,... 

-c " -iD"-
-(1 -'OM-

-I ' _DOA-

SEqUENCE OF OPERATION 

,. 10TH INPUTS UP, TRANSISTCf't OH, OUTP\Tf OOWH 

Z. AllY INPUT DOWN, 'tRANSISTOR O'F. OUTPUT UP 

,. COLLECTCFt~ ~ST liE lC/AflU 

~. LOGIC tROCKS AAY HAvr SVMMLS OTHER lllt\H SHO\oIN. 

'INS 
SIGNAL 

HAME 

e,' ,0 u 'NPUT 

I"',G,I: u INPUT 

~ ... ,A T OUT'UT 

DELAY .. USiC 

TURN ON 
WAN orF 

"'I N I HUH 
0.05 
0.05 

--1 
-

MAXIMUM 
0.10 
t ,SO'" 

-
WAY! SHAPE 

I 
J t 
U 

"'Ttf'S onAy CAN OtCUR ONLY ON .. rAYIU lOAOi1> flOCKS. 

0)3 

• AN 

1)32 
C 

AM 

I 
.. UP 

OOWN 

r UP 

OM 

"L UP 

DOWIt 

ttOTE! THE ABOVE AANGiS OF' DELAYS ARE AEPRESENTATIVE, SPECIFIC e!ACUI' 
APPLICATION ANO/O" "UIING . CAPAC ITANCE MAy RUULT IN DELAYS WHICH 
AItE OUT OF TtfE G IviM RANGES. INSUC" CASU, cARD AEPLAC£MENT 
SHOULD INOtCATE IF mE CIRwn IS OUT OF SPECIFtCA'flONS. 
EXAMPLE: lOGIC &LOCK ORtV1HG £F 1I0ftlt. 

Ie 

TP9 

fU 
'5K 

LEVELS 

MIN ' HAlt 

-S.26 0.24 

"'7.44 .. u.s 
"5.26 0.24 

",7.44 -u.s 
1.44 6.2" 

-s.46 -6.21t, 

72982~ 

REFERENCE DRAWING 
SEE PRODUCT tON DRAWING !7.266 

crOL - TWO WAY "AND". NPN HO LOADS 

'" TP8, .. 
DfS , 
AN 

Of6 1'2 
I ISK 

AN 

+6M -6 

a,"', 
,~ 

.__ 13 

( '}'4 

( : 49100Z J-I! 

1'1 

N 
030 

Ilo-b-
AM 

AN 

.-..-"---... : £-"5~-
• 
II 

COMPONENT S.OE 

TP' 
TPI 

" 

...,. ., 

"Jcun AlII 'ACUCII. IUIIIIAIO 

ABC 

IAU 

DUIl.'".,,, 110 . 

..... 
N 

J-------4~ 

-t-------oo4~ 



! 
: 

-8 D,t-A ',"-, , 

-c. ,_' 

-, 
-0 

-0 
~I 

D' ,"A ,N-

D " +A"I11-

D"'A'-, 

-G, 
--c 

U'''£Ne£ OF OPEMTfOIl\ 

I. ,10TH I NPUTS uP f rRANS' STO~ ON. outPUT OWN, 

I. ANY I MPUT O~N, TRANS I STO~ Ot:F. OVfPUT UP 

,. n. Tit COLLEt'TORS MUST IE LOADEO 

Ii, 

Ito. LOS It BLOCKS MAy HAV! SYMBOLS OTHER THAN smWN 

SfGMAL PUIS NAME 

•• F ,D u 'NPUT 

e,G,£ II '"PUT 

tf,N,A T QUTPUT 

" N OUTPUT 

DfLAY • USEe 

TURN ON 
TURtl OFF 

""" 'MUM 0.05 
0.05 

WAV£ SHAPE 

..-..r-L. 
J -. 

-u-' 
-u-' 

AA)(fHUM 
0.70 
1.S0·'< 

*1"" O!t.AY CAN OCCUR ONLY ON H£AVILY LOAOEO 'lOCKS. 

IJP 

DOWN 
UP 

O~N 

UP 

DOWN 

,I.P 

OM 

~TE: THE MOVE RANGES OF OELAvS ARE REPR£$!HTATtVI. SP[CIF'lt CIRCUIT 
APPLttATlOMANDioR WIRING CAPAttTANC£ MY RESULT I,. D£d~YS WHtCIot 
loRE OUT OF THE OWE" RANGES. 1ft SUCH CASU. tARO REPLACEMENT 
SHOULD 'HlJttAn 1FM CIRCUIT IS OUT OFSflrU"CA't'OHS. 
UAMPU: LO~'Ht BLOCK O'''Y'"G IF "OR". 

'~---------------------------------------------------_T----------,~------~ 

,.", 

LEVELS 

litH 

-~,26 

-7.4lf 

-5·26 
-7.44 

1.44 

-,.46 

2.82 

-t.07 

729825 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 37'26S' 

trot - fWO WAY "ANO'" MPH OH,ELOAD 

t---<J , 

• 

AAl( 

0.14 
-t2.5 

0.24 

-12 .5 

6.24 

-6.24 

6.24 

-Z.40 

If6 

M 

.~' ",.t,-, ., 
,t 

OIlJ .. ~t .. Z ." 
. 01) ,.', ..• 'I 

. ", 

". _"'-D. 
o 

"1 41.007 1 

CIICV" A.I,AtUiI'li "'AItDUO 

I ~----------__ ~~~~~-r'------r--------r------Y------r--~----~--~'-~----------~~ 
I ,UI i--C_"_i"_II.,-ItD_. -+-', •• ""._L;.., ....... (I_*'_. --tr--""C,~~!!...~!~ .'''IOYAl H"'"O'.", .t. 

'A" 
ABC "-2,,62 

, ~ 

1 'i------+------4~ I Ie "" · L---, ____________________________ ~~~ __ ~~----~-~~--~----~~~--~--~ ____ ~ ______ ~I 

---.-... 



I"'"OAROI 
\,l) 1-_'..,0 ... 01 __ -1 

~J----'" 
C1"I 
N ,... 

-C -80"-
-0 -'0"-
·-E ~o-

0'-,-8 

SEQ.UENCE OF OPEMT ION 

I .' 80TH I NPUTS UP, TRANS I STOR ON, OUTPUT DOWN 

2. ANY I NPUT DOWN TMNS I STOR OFF OUTPUT UP 

3. T4 COLLECTOR MUST 8E LOADED 

4. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN 

PINS 

I,F, U 
D 

C,G, U 
E 

H,N, T 
A 

, 
N 

DELAY - USEC 

TURN ON 
TURN OFF 

SIGNAL 
NAME 

INPUT 

INPUT 

OUTPUT 

OUTPUT 

,'MINIMUM 
0.05 
0.05 

1---1 

MAXIMUM 
0.70 
I.50>'t 

WAVE SHAPE 

~ 
I 

., 

LJ 
u----

*'"15 DELAY dAN OCCUR ONLY ON HEAVILY LOADEI) flLOCKS. 

0" • Nt, 

D32 
C 

AN 

UP 

. DOWN 

UP 

DOWN 

UP 

DOWN 

UP 

DOWN 

NOTE I THE AIIOVE RANGES OF DELAYS ARt REPRESEI~TAT I VE • SPEC I F I C . C I RCU I T 
APPL CATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH 
ARE OUT OF THE GIVEN RANGES. I N SUCH CASES. CARD REPLACEMENT 
SHOULD INDICATE IF THt CIRCUIT IS OUT OF SPECIFICATIONS. ' 
EXAMPLE: LOGIC BLOCK DRIVING EF "OR". 

+6 

TfI, 

+6rI -6 

LEVELS 

MIN MAX 

-5.Z6 0.z4 

-7.44 -IZ.5 

_r .26 0.Z4 

-7.44 -12.5 

1.44 6.Z4 

~5.46 -6.z4 

2.eZ 6.z4 

-, .07 -2.40 

729826 

REFERENCE DRAWING 
SEE PROOUCTION DRAWING 37126~ 

CTOL-TWO WAY "AND" NPN TWO LOADS 

+6 

fI 

TP6 '"~ 

H 
A 

::Ji-
AN 

-6 -6M -I,; 

I 
2 213547 
1 
4 
5 
I 
7 

491311 8 

a " 12 
13 

491007 
L::=:J-14 

491007 )-15-
491007 

491007 

~.' 9100 ','7' 
::~ J 

18 ~~~~~~~~~~" _ 

083~' 32qS TI T4~8 2 08) 
08)~_ T2 T& 

.... __ .... --i TS TI 

528993 

CIRCUIT AIID 'ACKUlltCl STANDARD 

U'ROYAL DATE 

ABC 4-2-62 

DAn 

"," .t'-62 

CMA"'~_"_O_" -+-..,..'''_'_.O_y_Al-il_;.... O_A'_'_-+-_C"_A_"'_'_"_O_, --+-_""_"_"0_V_AL~f--o_£_n_l_O'_M_£ "_'_"_0_"_ --l ....., 
N 
\.0 

c ~i.j;;~~~3~==t====t===r===r-==~~==t=====~~ 



"AIIOAIIDI 
,..... I-_C;;.;;O.;.;OI __ -t 

"'1-----~ 
N ,..... 

[J+A ,-

-B 
-C 

O
H ...... 

-I 
-C P-

. D+A N-

-F 
-G 

DA. A-

-0 
-I 

SEQ.UENCE OF OPERATION 

I • 80TH I NPUTS UP, TRANS I STOR ON, OUTPUT DOWN 

2. ANY INPUT DOWN TRANSISTOR OFF OUTPUT UP 

3. LOGIC BLOCKS MAY MAVE SYMBOLS OTHER THAN SHOWN 

SIGNAL 
PINS NAME 

B,F,D U INPUT 

C,G,E U I NPIIT 

H,NtA T OUTPUT 

P " OUTPUT 

DELAY • USEC 

TURN ON 
TURN OFF 

MINIMUM 
0.05 
0.05 

WAVE SHAPE 

--.J L 
~ 
~ 
-~ 

~IAXIMUM 
0.70 
1.50>" 

"THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS. 

UP 

DOW:. 
UP 

DOWN 

UP 

DOWN 

UP 

DOWN 

NOTE: THE ABOVE RANGES OF DELAYS' ARE REPRESENTATIVE. SPECIFIC CIRCUIT 
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICII 
ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT 
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIFICATIONS. 
!XAHP'U: LOGIC BLOCK DRIVING EF 1101'". 

'---"'0" 

LEVELS 

MIN MAX 

-5.3 0.1 

-7.4 -12.5 
"5.3 0.2 

-7.4 -12.5 
1.4 6.24 

·~.5 -6.24 

2.82 6.24 

-1.07 -2.40 

. 

CUt CODE 729827 
CH WW 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371252 

CTOt. - TWO WAY "ANO" NPN 

+6 

"1 
.---+ON 

, o--to-_ 

• 

"1007 

~
oo II 

I" II 

08J~8Z TI 08) I 2 . Tt 
fl 

, DAn CMAIIU 110. 

15K 

UTI 

D 

I 

o • • 
• 

CHAIIIl NO, 

491001 

...... '_18_'_2S_-It 

AP'ROVAL DAll 

ABC 4-2-62 
A' .. "OVAL DlVUO,liIllIf 110, 

I 

~'.:~:::i:::;M~~~:':"::=':;'~~-:.:i-11-'-:-:-~-9-_""'6-2 +--II""'"s-Sg-g-+-----IIr-----+-----+------ -.-.----

~j. c ....... 
. __ --'--, I 



ITAU .... 
C'De 729829 

CD 

N ..... ---"" 
~ 
N ,.... 

c 

-.00-N-
-£ 
-'F 

rG . 

-A.D.-A. H--. -c 

D
A P-

-D 
-r --, 
r G 

IEClUENCE OF OPERATION 

,. ALL INPUTS DOWN TRANSl STOR ON OUTPUT In' 

2. ANV INPUT IJP TRANSISTOR OFF ourpUT DOWN 

). INPUTS ON fICTEHDER CARD OOWN IN COINCIOENCE 
WITH DOWN INPUTS ON CARD FOR UP OUTPUT 

~. TI COLLECTOR /'\UST- 8E LOADED 

5. LOG It SLOCKS HAv HAVE SYMBOLS OTHER THAN SHOWN 

"INS SIGNAL 
NAHE 

D. A T INP.UT 

E •• T INPUT 

'. C T I'",UT 

G EXTENDER 
INPUT 

tt ... U OUTPUT 

,. p OUTPUT 

DELAY .. usrc 

TURN ON 
TURN OFF 

111N'I"A./H 
0 •• 0 
0.0; 

-, 

AAXIIiJM 
0.80 
0.801, 

I 

WAVE SHAPi: 

L 
C, 
n 
n 

frTHIS DlLAr CAN OCCUR ONLY ON HEAVIU' LOADED aLOCK. 

t 

j 

, 
, 

,0----

Lt.: V t.:.Li 

MIN MAX 
UP 1.44 6.24 

DOWN -0.74 -6.24 

UP 1.44 6.24 

DOWN "0.74 -6.24 

UP 1.44 6.24 

DOWN -0.74 -6.24 

UP +6.0 

DOWN 0.0 --
LIP ·J!.£4 ~4 

OOWN -:1.41+ -t2:.1 

UP -4.93 ").54 

OWN -8&2 .f2~.5. 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371267 

CTOL .3WAV nANDH.PNP ONE LOAD 

-11. 

317010 

317007 

§ ... 11 
12 
13 

------... ,. 
[ - f-'~ 

§~ 
Q)lt ~. '. -. Tt O)lt f2 

" 

A 

• 
c 

5 
TfIt 

026 .. 
Aft 

029 

AN 

030 

AN -= -1211 

:1 

COMPONENT SlOE 

NOTE: THE AeOVE RAMGIS OF OELAY'S ARE REPRESENTATIVE. S'£CI~'t CIRCUff 
A"LftATWH ANOIOR WIRING tAPACtTANCE MAy RUUlT IN DELAYS WHICH 
AR£ our OF THE GIVEN RANeES. .N SUCH tAUS, tARO REPLACEMENT ABC "-2-62 
SHQUlO tNOftATE ,IF THE (IRCUff tS our -OF SPEt"'CATtONS. 
1XN41'U I \.OGle BLOCk Dill V tNQ i!F "OR". -;:';'1I-T-U-"-Af-,g'-NA-t-8--US~!"~ES~S-::'~A~C.~IN':'::'n:-'· -::C.:-:.tp.=--... "1I' .. -.tI-Af-I ...... r-~Cfl.~.= ... ~,~,,:G_.--I"r_-_.::,~,.~O:"~t~;::~.:._f::'t_·-_-+1 ___ :-Ctl~A~II.~t~tI::e....,..""""l-:'l:-:":: .. :.":'::n:lr..:..::v_,::-:t._o:-::,~.t_..... I" 

ttAlilifiAi.'UU~it1.lS~"c.rn..-:~. 1'5599 N WAY "ANOh-PNPotil[ LOAO-:-:--- __ ~ 

DIS"" $H ~ 
omIt. Ito. Nom-' 
(Httll WH 



,fAIIOAID. 
COli 

~J----"" 
~ 
N ,... 

-OD"--E 
-F 

r G 

-8 ' 
-c 

033 
DO, 

AN 

031 
£ 

AN 

D32 
i, F 

Nt -AD"-
r' . " 00----' 

SEQ.UENCE OF OPERATION 

.. ALL I NPUTS DOWN TRANS I STOP. ON OUTPUT UP 

2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 

3. INPUTS ON EXTENDER CARt' DOW'" IN COINCIDENCE 
WITH DOWN INPUTS ON CARD FOR UP OUTPUT 

It. COLLECTORS MUST 8E LOADED 

S. Loe Ie BLOCKS HAY HAVE $YI180LS OTHER THAN SHOWN 

P,,.s SIGNA:' 
NAME 

D, A T INPUT 

E. 8 T INPUT 

'. C T INPUT 

EXTENDER G.' INPUT 

N. H \I OUTPUT 

DELAY" USEe 

TURN ON 
TURh OFF 

I'IINIKJH 
0.10 
O.OS 

,I 

MAXIMUM 
0.80 
0.80>~ 

1 

WAVE SHAPE 

U 
L....J 
I • 1.._ .... 

n 

*THIS DELAy tAN OCCUR ONLY ON HEAVILY LOADEO BLOCKS. 

UP 

DOWN 

r 
, 

UP 

OOWN 
.. UP 

DOWN 
\ UP 

DOWN 

UP 

DOWN 

NOT£: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPEC IF IC C IRCU IT 
, APPLICATION AND/OR WIRING CAPACITANCE MY RESULT IN DELAYS WHICH 

ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT 
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECt',CATiONS. 
EXAMPLE: LOGIC SLOCK DRIYI,NG EF "OR'f. 

, 
LEVELS 

HIN 

1.44 

-0.74 
1.44 

-0.74 

1.44 

-0.74 

+6.0 

0.0 

-0.54 

-7.44 

•• 2Ii 

MAX 

6.24 ' 

~6.24 

6.24 

-6.24 

6.24 

"6.24 

0.24 

-'2.S 

729829 

,REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371268 

CTOL 3-WAY "ANOu PNP NO LOADS 

, 

L. A 

• 
C 

[ 

1t92301 
fit 

I 
:II 
~ 

026 

AN 

029 

AN 

0)0 

/1M 

G'Z" 

• COMPONENT SIDE 

rf19 

I. 

t----~ 

4rOO~ 
4 100 01 
491007 

491007 

491007 

elllCUIT AIID ,,,,eU;I"1 STANDARD 

UPItOYAl IIATE 



'_DO A,' "N'--£ 
-F 

r G 
. 

-AD, H-
-8 
-t . 

_DO-A ,'--E -, 
r G 

'-"0·" ,"--I -, 
r'

p
_ 

SEQUENCE OF OPERATION 

I • ALL INPUTS OOWN, TRANS. $lOR ON. OUTPUT UP 

z. ANY 'NPUT up. TRANSISTOR OFF. OUTPUT DOWN 

). THE INPUTS ON THE rxTlHOER tMO MUST BE 
DOWN Ut COHfCIOENCE W'TH INPUTS ON CMO 
FOR AM UP OUTPUT 

4. lOGIC nOCKS KAV »AVE SYMBOLS OTHER THAN SHOWN 

"HS 
SIGNAL 

NAAE 

D, A T 'NPUT 

E, I. T INPUT 

F. t T I NPlJt 

N, H U OUTPUT 

.,. , OUTPUT 

,:.'-1: 

:. '.'t· T (lTENDER 
';, INPUT 

DUAY .. USEe 

TUftN ON 
TU'" 0" 

... ,NIH.lM 
0,10 
O.OS 

WAVE SHAPE 

l , 
L-~ 
~ 
-IL. 
~ 
~ 

HAXII't.IM 
0.8c. 
O.80;~· 

.'l'MIS DEl.Ay tAN OCtulil ONLY Ott ttEAVU.v t.Mon aLOCKS. 

UP 

DOWN 
UP 

DOWN 

\.If' 

DOWN 

UP 

OOWN 

UP 

DOWN 

UP 

DOWN 

fIOTI, THE ABOyr flANGES OF DELAYS AlliE RU!AESENTAftvt.S,£ttFIC CfRCUIT 
A',t.,CATtON AND/OR WIRING CAPACITANCE MAY RnUI.T rH OELAYS WHltH 
ARE OUT 0; TME Q I VEN MNGU. tilt sueM CASES. CAIt/) R£PlA~(HENT 
SHOULD UtOlCATI iF THE ('''tUlf IS, OUT Of s,iC,nCATlONS. 

-'2 

[U-. 

)17010 

a" 12 
__ ' 13 

LEVELS ,~~ L=::::=J- , .. 
MIN MAX 

•• It 6.2 [ 
·0.7 -6.2 

a'· .1 
, .' 18 

1.4 6.2 
~O.l *~.2 

. 1.4 6.2 
Olft ~T' 0'" 35 09 . T 2 

TS 

-0.7 ·6.2 . 

"0.5 0.1 
-].4 ·I~.S 

.. 4.9) -).54 
.~8.82 -li.s "9t)01 

+6. 
0.0 

" 

7298J 

REFERENCE DRAWING 
SEE PROOUCTION DRAWING 31125) 

fii3 0 

• 
• 

56 UH • 
man' • • 6130 n • 26 UH • JO.7 

~-

R6 
680 R 

l7 
s6UH 

s!--{ ';1001 

:~t----l 

~:§ 

DArt 

ABC 
IXNtPI.II "OGte 'LOCK OfUV.,. IF "Oll'f. .......fI-f-(l-"-U-IG-K.-.l·-8-YS-~"~U-S--M~~~CHiiiSiir" • ." C.II'.U fio. ",,1I0'U tAft f!UIIIl fl.. "'.0 .. ' _'_l ... "_t'_"!.~_f_.o_._. 

~.!M~t!._~~_!!1!."-1TOL .: ~---li'5s"---'"'''' .~,.-.. - ... -=_~-=--==. ;:j 
t-(I(-SIGlt-::T_W_AY-r-"~~~ r;~it ~~-- ---+-----"'i---.-,- .. -----+----f-----l~ I 
Otl.l\ fif :t.;~-sc~i' '-·-MltNE·~~"- '---t----' -- ... _.'- -" -:-----~ i 

C, tHrCIL ~1oM.... ~l:i~IlM-!, U1:t':--,;gr I 
L:~ ______ ~ __________________________ ~ __ --____ --~-~rp~RO~--~~~c~~I~a~~-----L------4-----__ ~~~ __ _4; ______ ~ ________ ~ __ ~--.. --____ ----.~-J 



.... 1----... 
~ 
N' ,... 

c 

-D 
-£ DA.I-

~, . 

I.e 

.0' 

.

C_ ".'- . -A 
-t 
-e 
r' 

IEQUENCE OF OPERATION 

I. ALL INPUTS DOWN TRAHSrSTOR ON OUTPUT UP 

2. ANY INPUT UP TRANSISTOk OFF OUTPUT DOWN 

J. I ""UTI ON 0 lODE EXTE~IOEfil tARO MUST 8E 
DOWN IN COINCIDENCE \Ii'ITH INPUTS ON CAAO 
FOR IJII' OUTPUT 

At. LOGtC ILOCKS t'rAY HAYE SYMBOLS OT.HEfil THAN SHOWN 

SIGNAL 
PINS NAME· 

G,A T INPUT 

E,D 1 INPUT 

',C T INPUT 

N,H U OUTPUT' 

EXTENDER I,' I,.ur 

DUAy • USEe 

MINIHUM 
0.10 
0.05 

Wlj(HtJM 
0,80 

I 

0,801' . 

I 

WAVE SHAPE 

I 1 

l ... J 

*1'I41S DELAY' CAN OtCUR ONLY ON HEAVILY lOADED BLOCKS. 

03) • 
·AN 

, Dn 
AN 
en ., 
Nt 

• 

UP 

t DOWN 

UP 

DOWN 

UP 

DOWN 

UP 

DOWN , 
lIP 

DOlIN 

NetTlI THE AlOYE: AANoES OF DELAYS AAE flEPRUEHfATfVe. SPEC,FtC CI"CUIT 
AP',",ICATION AND/Oll WIIUNG tAPAtITANtE HAy RESULT til DELAYS WHICH 
ME OUT OF THE GIVEN RANGES. 1M SUCH CASES, CA~O fU:rLAtEMENT 
SHOULD 'NDltAn " ntE C'RCU,T tS OUT Of' "Etnq(ATfONS. 
rXAM1'L11 LOGtC Il.OCK DRIVING E·J lIOWI, 

-il" 

LEVELS 

I1IN MAX 

1.li4 6.24 

-0.74 ~6.Z4 

1.44 6.24 
-0.74 . -6.24 

f.44 6.24 

. -0.74 -6.2it 

-0.S4 0.24 

-7.44 -12." 

+6 

0.0 

729831 

REFERENCE DRAWING 
SEE PRODUCTION ORAWtN' 31101' 

'. I crot l-WAY "AND" PNP 
[XTENOA8L£ tNPUTS 

" 
026 

A o--e+- " AN 

029 
I 

AN 

c 
AN 

-12 .. 

a" 12 
'3 

4gl007 

.[ ..,fool:J 

iloal' J 

S" .. .' . '1' ::1 . .8 

o,,, E!§TI "8 0)\ .. 5.. . Tl Tt 
T3 TI 

..,UO 

cllcvn alii PACU"" " .. "n 
.AU 

ABC "-Z-62 
e"."., u. "'lIl1ta .. Clfl"" '0. .,,..,ll 

...... 
N 

.--4-----~---t"---'-- ~ 
~--t_~-----_t------~----_;~------~------~----------~w 



IT." ..... 
~ t-_C..,O_OI_ ..... ~'~729UZ 

. tK .vti_ ~J---­
N ..... 

c 

-. A·O·.H--I 
-c 

D'" -D .. ,-
-E -, 
r G 

'0 -D· . N-
-I 
--F. ,,_ 

r' 

SEQUENCE OF OPERATION 

I • ALL I HPUTS UP TRANS I STOR ON OUTPUT DOWN 

2. ANY I NPUT DOWN TRANS I STOR OFF OUTPUT UP 

). INPUT$ ON EXTENOtR CARD UP 1M COINCIDENCE 
WITH UP INPUTS CARO FOR DOWN OUTPUT 

&to T I COLLECTOR HUST tIE I,MOED 

S. 'LOGIC BLOCKS MAy HAVE SYMBOLS OTHEA fAAN ~HOWN 

PIN$ 
SIGNAL 

WAVE SHIIPE NAME 

G,A U INPUT --.J 
f.a U INPUT I 
FtC U' INPUT' n 

IXT!HOER· r"-l a IMPUT 

H.H T OUTPUT U 
, H OUTPUT U 

DfLAY .. USEC 

HtNIMUI1 ""'''IMUM 
'NAN ON 0.05 0.7(l 
tu"N OFF 0.05 I.SO~' 

*'"11 O[~V CAM OCtUR ONLY ON H£AVILV LOADE08l0CKl. 

I 

.0--_ .... 

LEVELS 

MIN , 
UP -5.26 

OOWN -7.44 
UP -S.26 

...... COWN ·7.44 
UP -5.26 

..... OOWN -7,1.4 

UP -6. 

• OOWH -IZ. 
t UP 1.44 

(lOWN -S.4( 
-t UP z.St 

DOWN -f .07 

" 

+6 

/'lAX 

0.24 

·I~. S 
0.2'. 

-12.S 
0.24 

-11.5 

6.24 
-6.24 
6.24 

-2.40 

REFERENCE DRAWING 
.. SEE PRODUCTION DRAWl .. " )7126' 

CTOl'" .WAV nANO· t NPN ONE LOAD 

§ " 12 
13 

S .. ··,e 
l' .. 

OIJ~t.2 'i't OIJ Tt 
'I 

+61'1 

,....-.... ~c tt 

1t,1!' ) 

:: 1 
~~:t===l ,.=t=::=j 

COMPONENT SIDE 

CIte"" ..... aU.I' .. "'''U' 
THf A80VI MHGU or DELAYS ARE REPREstHTAT-tVI. SPfCIFtC CIIIClHT 
APPLICATION ANO/01l w,AiNa CAPACITANCE M/W "nUlT IN DELAYS \/H"H 

"-2-62 
AM OUT OF THE GIVEN RANGES. lNSUCH CAst'S, tARO REPLACEMENT 
str)uu INDICATE tr ~E CIRCUIT IS OUT OF SPECIFICATIONS •. ABC 
ElUIIMPLI I lOG f C BlOCI<. Oft I V fMG EF ''0'"'' -1-.'-tl-'-A'-tO-.A-l-'-US~I.:":':"(~S$~'~."!":CH"'I.:":':"(':"'S ~C'~IP::-. .."... .... --r--t .. -"-II.-t:-II~O.-. oor-.~'''.:'''.~O-''-L-r-.-.'''''·.-'--C"...1''''lf'-I-.-O-. ..,...-,-,,-.. -,-... -,..... .. '!'-ft ... , .... '-.~II-'-Itt~.-r--1 

!lAM' CARD ASI'I TnR~ClDL THREE ~ 
If ~'~PN~~.~~--~~~~t-~~~-;~-----t·--~--+-----

OfSlOft. .OOIl i"~si--...-..;;--f---...... -1----+---+--;----!~---r------1~ 
~ ~ = t .. tCII 



It •• O .... 
f'I'\ t-_c_O.,; .. __ .... 129833 

..,.. .... ---"" 
~ 
'N 

""" 

c 

-OO·.+A.··· ."-
-, -, 
·r' 

-·· .. "O··+A·· ."--t· 
-c . 

r' . 
0)) 

oo-f<1-
AN 

CTOl':3-W-AV nANOH NPN NO lOADS 

, 

,.....--4It-Ol 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371270 

TPt-

,.--_-0 .. 
A o-'1Q--. 

C o.-::J.-'4II------............... 
AN 

"2 ,0-+0--. 

SEQUENCE OF U,ERATION 

t. ALL ·',.,UTS UP ,TRANS tsTOR OH OUTPut OOWN 

Z. ANV' i "PUT DOW" THAHSt'STOR OFF OUTPUT UP 

). ,INPUTS ON'EXTENDER CAM UP IN COINCIDENCE 
WITH UP I NPUTS ON tARO FO R DOIoM OUTPUT. 

... COLLECTORs..un IE LOADED 

S. lOti it iLOtK S HAy HAVE SYMBOLS OTHER THAN SHOWN. 

, SIGNAL 
'INS NAME 

O,A U INPUT 

E •• U INPUT 

F. C u '""IlT 

a, , EXTENDER 
INPUT 

N, M T OUTPUT 

D~LAY • vsrt 

'fUM ON 
'IV"". OFF 

MINIMUM 
0.05 
0.05 

_J 
_--.J 

MAXIMUM 
0.70 
t.5~t 

WAVE SHAPE 

n 
R 
U 

*TMtI OELAy CAN OCCU" ONLY Oft HEAVILY LOADED BLOCKS. 

, UP 

DOWN , OP , OOWN 
UP 

• OOWN 

lIP , OOWN , I.J' 

DCMN 

IIOnl THE ABOVE RANGES OF O[Uh'S ARE REPRESENTATIVE. sprCIFIC CUICUIT ' 
APPLlCATtON' AND/OR WIIUHG CAPACITANCE f4AvRESUlT IN DC1AvSWHICH 
ARE OUT OF THE GIVE,. AAHGES. IN SUCH CASts, tARO R£PlACEHUn 
SHOULD JftOfCATEIFfHt CIRCUIT n OUT OF SPECIFICATIONS, 
lXAMPl!1 lOIHt SlOCK ORIVfllG rF "OR". ,f; 

" 

LEVELS 

"IN AAX 

-5.26 0.24 

-7.44 -u.S 
"5.26 0.24 

-7.44 1-12.5 

-5.26 . 0.24 

-7.44 1--12.5 

·6. 

-12. 
, .44 6.24 

-).46 "6.24 

C o--fO--' 

§ ... . I. ., .. 
9 1001 

OI'~'I T. 
013. I 2~ . TI . Ta 

T4§ TI 
TI 

CI.CV" .... 'ACnCI" ".11 .... 
""OVill u" 

ABC 
OAfI 

...., 
~---+~----~----r-------~~ 

~~~~~~~~~~~~t-----1--------1------~------t----- --~------+----------4~ 



c 

.' 

-'0"--l 
-F 

r' 

_ao"--I 
-I: . 

~'o'--[ -, rO ' 

-'00

-

-E 
-F ' 

r' ,-

UQUENC£ OF OPERATION 

t. ALL INPV'fS UP, TRANSISTOR ON OUTPUT OM 

2. MY ..... UT DOWN TRP.NS I STOR OfF OUTPUT UP 

,. THE I NPUTS ON, EXTENDER CARD' MUST BE UP IN 
CO I NC' DENCE WITH I NPUTS ON CARD FOR A DOWN 
OUTPUT 

4. LOG It alOCKS MAY !iAV£ SVM80lS OTHER THAt. 'StIOW/t 

'INS 
SIGNAL 

NAME WAVE SHAPE 

O.A U INPUT --1 
, 

[,a u INPUT , L.... 
, ,c U INPUT 

N,H T OUTPUT 

, .. OUTPUT 

EXTENDER • INPUT 

DnAY .. uSEe 

TUM ON 
TUAN OFF 

MINIMUM' 
0,05 
0.05 

~ 
------u-' 
------u-' 
~ 

MAXIMuM 
0.70 
1.50':' 

~ 

D3! , 
AN 

OJ. 

'. AN 

, 
11M 

" 

l:P 

o OWN 
tiP 

DOWN 

UP 

OOWN 
UP 

DOWN 
UP 

DOWN 

UP 

DOWN 

'ltTM' S DflAv C#\Ij OCCUR ONL V ON HEM I LV LOAO[O BLOCKS. 

NOTI: "H! MOVE RANGES OF DElAYS ARE IUPRES£HTATIVE. ' SPECIFic 'CIRCUIT 
APPLICATION ANO/O" WIRING C~,PAC'TAHC£ HAY RESULT 'M OHAYS WHICH 
AI\E OUT 0' THE GIVEtt RANGES. IN SUCH, CASES, tMO «EPlAtEMENT 
SHOULD iNDICATE If THE CtACIJ.T IS OUT OF SPECtF,CATlONS. 

+6 

LEVELS 

HiN AAX 

-5.3 0.2 

·7.4 -12.5 
-5.3 0.2 

-7.4 -12~S ' 

"5.3 0.2 

-7." -u., 
1.4 6.2 

-5.5 -6.2 

l.SZ 6.24 

-1,07 ·2.40 ' 

+6. 
0.0 

IXAI1'UI lOGIC noel( CRIVING EF "OR". . r--'tR~n~RR~Al~'O""'NA""l ~Iu~s,·iis IU"'NU ,CII',· 

OtT.lt !!Jt 
CMfCfl WH 

72983 .. 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 37t25_ 

ClOt. .. 3- ,WAY "ANDu NPN 

5 

" 
• 
C 

§~ 
08J~,t 2' T,' 08) 'I TZ 

TJ 

+6 

~ 
680 n 

Fl1 56 UH 

T" 
026 

TP, .. 
AM 

TI 
029 H Of, 

AN 
H 

DO 

':ow 

+6" -6 

'-".1r'I'MI'''';:;;:;;:;;::;;::~~~, f4§ TS 
Te 

COMPON£NT SIO[ 

A8C 
C".IIIt It.. , .,pt .. 11 

-...# 
N 

~--4-----+---~------~* ~ 



tUIIIUtl 
~J-_C;.;;O;.;;Ot;""-I 

.. ~ 
N ,... 

-0 .. 0"--E -, 
rO 

0--A 
-I 
...... C 

r-' 

SEQ,lIENCE OF OPERATION 

t. ALL I NPUTS UP TRAItS I STORON OUTPUT OOWN 

2. ANV ItlPUT DOWN TRANSISTOR OFF OUTPUT Uf' 

J. I NPUTS ON THE EXTENOER CARD I1U5T IE UP I H 
COINCIDENCE WITH '"PUTS ON CMD FOR DOWN OUTPUT 

It. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN Sf«)WIf 

on 
• AN 

OJ' 
t 

AN 

flU , 
AM 

C 

U.VELS 
II GNAt. 

"INS NME 

O,A U INPUT 

E,I U INPUT 

F,C U INPUT 

H.H T OUTPUT 

EXTENDER 
Ct

' IHflUT 

DELAY .. ustc 

TURN ON 
TUM OFF 

HIHI""'M 
0.05 
0.05 

MAXIMUM 
0.10 
1.50;} 

r 

WAVE SHAPE 

I 
I 

n 
U 
~ 

*THII OllAr CAN oeCUR ONt. Y ON HEAY I LV 1.0110£0 nocKS, 

UP 
a [lOWN 

liP 

DOWN 

UP 

.. DOWN 

UP 

DOWN 

UP 

DOWN 

HOTI; THE AaOVE AANGfS OF OHAU MEREPRESEHTATIVf. SPECIFIC CIRCUIT 
APPLICATION A"IO/OR WIRING tA,.At:ITANC£ MAY RESULT '" OELAYS WHICH 
ARt: OUT OF T!otE GIVEN MNGE.S. tH SUCH CASU, tARO REPLACEMENT 
SHOULD tttOICATE IF THf CIRCUit IS OUT Of SPECIFICAtiONS. 
UAA"LE: (OGIC 1l0C~ DRlvrNO .ff' ''OR''. 

HIN 

-5 .. 26 
"1.44 
-5.26 

-1.44 
. -S.ot£' 

-1.44 . 

1.44 
-5.46. 

. -6 

-12 

729835 

REFERENCE DRAWING 
SEE PRODUCTfON D~AWIN6 371072 

CTOL - 3-WAV "AnD" NPN EXTENDA8LE: f NPUTS 

+6 '+6 

~ ; I) " 
p 

;" 1116 
(> .. 680ft 

!p, -ON A 
026 

" AN 

O~9 
• ()--f()-

AN 

0)0 
t 

AN 
dill .4 .6'14 -6 

HAX 

0.2/, c::::::::t-'5 
-U.S 

0.24 

-U.S 

0.24 

-12.5 

6.2.4 

*6.2'+ 

528991 

tlUUtt a". PAtlll'" IT.waUI 

1-__ '_'_"_0_"'_\ --.f--- urt 

ABC 
e"III01 110. 

...., 
'" 

OUAll ~ I C . (NJCI( .._ •. _._--.. _ .•.. ---- '" • 

.-:----'4-~--~ 

L. _________________________________ ~------------~A~'~,.~O~~--~~~--.----A------~----~~------~----~------.--~----__ ~ __________ _L_JI 



'-ADE T'O-
-8 -e . 

D
' 

-E, U . U. H-
-f' 

. -I 

-,0·-
SEQUENCE OF OPEMTION 

•• OUTPUT FROM PI" 0 EXPANDS INPUTS TO N TYPE 'LOCI( 

2; OUTPUT FROM P!N H £)(PANDS INPUT$ TO P TYPE notl( 

,. 06 USEO TO EXPAt40 tNPUn TO P OR " TYPE BLOCK BY 
REVERIfNG CONNECTIONS ON TERMINAL PINS 

',tNS .... GNAL WAVE SHAPE 
NAME 

I ,.. T INPUT . 

• 
INPuT t , . T 

---t 

U 
, 

t T 1Nf",VT 

,EXTENDER J..;.-f 
, 

D T OUTPUT ( t 

--1 
.. 

E v 'm'UT 

r , , u '""VT 

n '0 U ,wur 
f 

'UTEND£R R If U OUTPUT , 

A 

" 
c 

LEVEI.S 

1'1 IN HAX 

UP 1.44 £024 

OO\.l/f ~o. 74 -e.;lll 

UP 1.44 6.24 
OO\.lN -0.74 ~6.24 

UP 1.41. 6:24' 
DOWN -0.74 -6.2" 
UP +6 

DOWN 0.0 

UP -:2..26 0.24 

OOW" -].44 12.2 
UP -5.26 0.2'" 

DOWN ·7.1fl. 12.S 

lIP. -5.2.6 0.24 

[lOWN -7.44 12.5 

UP oft 

DOWN -u 

OJ) 

.\II 

OJ! 

Itt 

on 
Nt 

729836 

REFERENCE . DRAWING 
SEE PRODUCT tON DRAWING J71255. 

CTDL £XTENDER CARD 

H . 

, 

D • 
D6 

.. 0- t<I 0,. 
Nt 

0 • 
• ---• 
• • 
• 

321 ..,'001 

~~ 
~!i ~~~~~Y¥~~~~ 

518999 • 

CIICUIT Altl ,aCUIIII "a""1 

Dlfl 

! ABC 4-2-62 

II .. " elf All" 110. .".0 .. , Dllt CtllIIlI W., U'UflL ",n .. "., It, N--

05599 -. 

I ! I Ie ._-- -~; 
l_._. ____ "'"!'-__ ..... _________ ....... _.-..l~;::.a....__'_"""'"'=~--"-....,"-------........ ------'"'-"-----... ,---~ _____ ........ -.J 



I 
I 

ITAIIDUD.' I"' ,.... cell " 
t¥\ J 
~ 
N ..... 

'0' ; -H ,', E ..... 
-F G-
-p N-

_EOE H -

-G F-
-It, P-

r---l 
.. A f , . 

I • 
,......-0' , , . 

..... -r ... 
, I 

W
'-I! 

-A' fJ'--. -...... : 

SEQ.UENCE OF OPERATION 

I. All INPUTS DOWN IN COINCfOEHCF. WIYH INPUTS 
ON OUTPUT tARO FOR EXTENOE~ DOWN OUTPUT 

2. AHYINPUT tift WILL GIVE UP EXTENDER O"'TPUT 

). 06. DIS. 016 £)(PANO INPUTS TO 80TH P .. N 
TYPE BLOCKS HAY I HG £1(1 ENDER f NPUTS I BY 
REVERSING COHNECi'lONS ON TERfUNAL PtNS 

"GNAL \lAvE SHAPE 'IHS NAAI 

A T INPUT L_ 
a T INPut . I 
C T INPur LJ 
D T UTENOER t:=.J OUTPUT 

UP 

f GOWN 
UP 

, oOWtt 

- ·4 UP 

. DOWN , 
UP 

OOIN 

on 
A_ ... 

Ii 

on ...... . ...... - ,.,r 

tI~. 
C!: 

M' 

l£V£LS 

KIN HAK 

1,44 .... h~i 
wo.74 -6.24 

1.414 6.2" 

~o. 74 -6.2" 
t.44 6,24 

. .. O.t4 "6.24 . 
t.44 6.24 

-0.5. 0.1 

I ... 10111 I 729837 
I Cl VR J-

REFERENCE DRAWING 
SEE PRODUCTfON DRAW'"' J7f07' 

CTDl£KtENOER CARD" 

,..' ,-7 

r~ 

If' ItO -«* o I 
Nt 

'. OfS 
, o--f.iIJ-{fr~ • 

0 

a tl 
12 

. " .' 13~ 

f :: : ""4-

E3" I ",'. 
.• f" 

- 'II-

§ 'f ;,' l't 
. ., 'f' 

D6 
~o t;4 '0" .. 

CllCIUl IIlte 'u .... ". If." •••• 

ABC '''-2-62 

I
i IIUlIRTl8ftA1 IUSllm IACRIIU C811. 1m ~~tt "I~ __ 1_'_' •. ,_O'_Al--f-_'_I_n ____ t--c_tl..,.*"-.OI_"_O_, -t-_I_'_'''..;.,'_M._t--"_ft_lO_I'_.I_._' _IO_'-f 

" 
it"MU CARD ASH UTR .. eTOs. '·,j' .... 62 ' 'SSM '~~ 

£liT ~HDEf\ ( AM --- , -,-~f-----.J;...-.;.-----i~--""""!"'r--------1 II[SIGIf Moon ~HS I------+--.-...:...lf--

t 
' ticii"ii.unl'toQ"i1fr..J,,·;"f· f_:i.~{j:2rtl~C.~t£tr;tiMO~NIE{--II---4~----"":"f------1-----"':1------- .....,.---*-------1\11 I c: ~c~M~C.~'~~I~J~~I~-6~:2~D~.A~W~JL~lu~ll~rl£~~J~~----r-~--~'_r--~---+-------+--------+--~--~ ~ ; 

~"~ ______________________________ ~ ________ ~~ __ gA~"~"~~~ __ ~t~'H~£C~k~-~I __ _L_.~ .... ; ______________ &-____ ~ ____________ .. __ ~--________ ~~ 



i 

0
, 

, -t"" 0-

SEQUENCE, 0' OPEAATfON 

, -P N-

-DO' c--N P-

,.---, 
I OE , 
I I 
, f 
Ell' 

,r, ,~i. "'1"'--' T,· 

L-.l-' '!;"I 
=:D.J 

, • OUTPUT FROM PI H H EXPANDS THE I HPun TO 
OE CARD," PREFORMS • OR 'UNt T ION 

Z; 06, 0", EXPAND INPUTS TO 80TH P ~ N TVPE 
BLOCKS tv ~EVE,RSING CONNECTIONS OM TERMlhAL 
PI,NS 

, SIG~AL 'PUtl 
NAME WAYE SHAPE 

! T IN'ptJT lJ 
, T INPUT LJ 
, T INPUT Le· 

EXff.NO£R --u-LrLr 11 T OUTPUT 

.f; 

'/298 

REFERENCE DRAWING 
SEE PRODUCTION DRAW'NG 37.07 .. 

CTtlt., -N nORflEXTENOER CARD 

," itO It3 0' • lIN 

Il' 

" 0 * oe 
Nt 

• 

lEVELS 

"I" MX 

UP I.at 6.24 

DOWN -t.74- -6.24 
Ul' 1.81 6.24 

DOWN ·1'.711 -6.24 

UP 1.81 6.24 

OOUN -1.74 -6.24 

UP ,,8' 6.24 

now" .. , .74 .. fJ.Z4 ' 

COMPONENT SIDE 

, cltel/It AIIO 'ACUI.tI If A .... , 

DAn ! ~~ 

I ABC' "-2"62 

I
I 'Ol" ......... , ..... ," .... .. .... ", ........ "", ....... t, ~ 
, ~~~~~~~~~----~,~·~~~~~.;6~2-+~-_1~'$~5"~ __ ~ ____ ~·~~:_~----+--------+-------+---------~~ 

Ie !\ 
L_< ___ ...;..... __________ a=::"'"'_.t.._~:.:.._.......a..____' ........ ....._.. ............ --~--~-""""--...---............ ---I---' I 



''''WIl." 

! 
I 

I 
I 

I 
Ie 
I 
t,,~ 

COOl 

UQ.UEHCE OF OPERATION 

r---· .. · 
I OE , 

t t 

c
f 

'.-t tNT , 
""'-T",f 

t , 

_AOf 

-8 
-t 

.' . ClVT 0 

-... "0. ' .... t:--, . 'C-
-,' N-

0
" 

-£ '." H-
-Q F-, 
-NP-

t. OUTPUT 'flOK PIN 0 EX'AHO$ THt INPUTS TO 
DE lARD" PREFORMS + OR FUNCTION 

Z. 06. DIS. 016. EXPAND INPUTS TO BOTH P , " 
TVPE BLOCkS IV REVERSING PIN CONNECTIONS 

SIGNAL 
PINS HAI1£ WAVE iHAPE 

Po U INPUT r--.n 
• U '""ut.. n 
c u ."UT . 

EXTENDER 
!. 0 U OUTPUT 

UP 
00'0>101 

UP 

• OWN 

IL. UP 

DOWN 
UP' 

DOWN 

;298J9 

REFERENCE· DRAWING 
SEE PRODUCTION DRAW'NG .17107) 

, CTOL +p ttOR" ExtENDER CARD 

• CI---o....C ...... --I 

C o-----I~---I 

S. tit 

,,--_.-
loEVElS 

Mit' HAl( 

-4.26 0.24 

-1.81 -12.S 

·4.26 1).21• 

-7.81 -12.5 
-4.26 0.24 

"1.81 -12.5 

'!'4.:t6 0.2" 

-1.91 -U.S 

• 

)1102" 

a lt 
. _' II 

, '3 

C ••• II Itt. 

tiS 

tiO 
0,6 
04 •. ---001' 

-AM 

M • 

• • 'N 
T 

COMPONENr SlOE 

tfte"".'" PAC .. I'" "AliItAl' 

APplont, 

ABC 1t-2-62 

e".1111£ '1'_,_' ..... _n_'_IO ... vA_"-+_ •• _y_U_,,_II_ •• _'_._ •• ..,... 
..... ..... 

~~~--------~--~-i-~~~--~,--~--~--~--------~: I 

~~~:~~~~~~'::=:;~----- ~ I 



I , 

.. t:::····· 
it----... .... ,... 

IEQUtNU 0' OPEAATION 

f. tOLUCTOI't LOAIHNQ .FOA CURRENT MODE \,OGle It.OCfiCS 

t. A. If G. ", 'ROVIOE , UVEL OUTPUTS,t. I, If 'fl 
'ROVIDE tt UVIl. OUTflUTS 

J. 'OR fJE',.AV' DATA REnA TO 1m ctN£AAl .INfOAAAflOH 
Off CTI);.. DELAy UffDER CUftRtHT MOtI! TO tm CooPL IHII. 

lc 

" 

-12 

ft') 
LSI 

_A~ 
'~.II~" ..... 

-- C 

" . 

C 

-6 

7298 .. 0 

REFERENCE DRAWING 

SEE PRODUCTION ORAWt~' 371156 

CTDL - COUPLING NETWORK 

• ' "'It 

IUO 
1.)1( 

8 

17 
Nt 

.,. ... 
D 

" 

., 
'M 

'.)K 01ft f.)K 
Ms 

.. II ., ·11 

I , 

lut DIS .. t. I MS "Ill 

+6 ... 

-.~ 
c ,. 

-.~ 
c ,. 

COMPONENT SJDE 

Us .. 

9. 

-.~ 

~ -, 
c .. 

)17007 

r4~ 

.~~.~ 

C •• CIUJ ... ,ac .. I .. 1 IUIIIU. 

ABC "-2-62 
un CIIAflOI 110. . .'''.OUl CII.llet Ifli. 

~~~~~~~~~r.-~~~A9-h .... ...., 
~ ... 

--~--'----~~----.~~---+~----~r------4~---------;~ 



.uIIOAlle. 
CODl 

.REFERENCE DRAWING 
S·E E PROOUC T f ON DRAW I NG 371260 

I . CrOl - (MITTER F'OlLOWER NPH 

It,f 

DE. 

_C 

. e-

SEqUENCE OF OPERATION 

I. OUTPUT WI LL FOLLOW INPUT, TRANSISTOR ALWAYS 
IN COHOUtTfON . 

Z. LOGICAl. FUNCTIONS 'R!FOR/1ID WHEN OUTPUTS 
SHME COMMON LOAD 

,. TI, TI, E~"TTER HUST BE l.OADED 

1ft1"1 . StGNAt. 
NAME "'AVE 5HAE'E 

It, 0 -T 'NPUT E, F 

A, I. 
IH. ,. T OUTPUT 

DELAY 

LEvn S 

"ftf "AX 

UP 1.9 6.24 
.. DO\.I" -S.46 -6.2,* 

UP 1.44 6.24 
COWN -0.74 -6.2" 

-
THES£ IS NO APPRECIABLE OELAY Bt'MEN THE fNftUT AND THE OUTPUT OF THE tF WtltN THE lOGIC 
BLOCK 'tHAT DRtVES THE tF IS TURNED OFF. . 

WtlEN MlOGIC BI.OCK THAT DRIV[,S TH!EF .I~ lVflHEO ON •. THE EF DELAv U A 'UNCTION 0" ITS 
CAPACITIVf LOAO (EXAMPLE: WIRING CAPAttT#lHCE). IN SOME C.RCOIT APPLICATIONS, THIS· 
DELAY tNt if: IN TtIE ORDU OF J (\ft It USEC. tM NO~L APPI.ICATION (NO APPR£C IAau: V, "lIfO 
CAJ'ACITANCt ON THE OUTPUT 0' M EFl THE OELAY .fS MOt Af"RrtIA8LE. 

1.1K· 'f" .· .. ·.'''1. 

... 

Itt. 00) • 

, 

-6 

2. '(It. F'U6 tI 

COMPONENT SIDE 

Clllcuif ... ,.CU .... "uu .. 
tAlI 

ABC 1t-2-62 
• UI tuno,.,,,, H • CIt.llee fiO. '''IOVl1 

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

! 



c 

; ,; 

-DO··' . ,,-

-cD' . 
1-

-,D.' c ..... .. -

-, D
· . 

.. ..~-

SEQ.UENCE OF OPERATION 

. I. TRANSISTOR ALWAYS 'N CON()UCTtON: TI. 12. EHITTER MUST 
BE LOADED 

2 , OUTPUT W' U. 'OLLOW INPUT 

,. LOGICAL FUNCTIONS PR£'ORl'l£O WHEN OUTPUTS SAAR! 
to..toH lOAD 

PINS SIGHAL WAVE SHAlt! 
NAME 

D.C, 0 INPUT I E,F 

A,', r OIJ'TPUT .1 H.G 

DELAY 

LEVELS 

PItH 

r UP "0.54 
DOWN -7.1.4 

r uti' J.k.lt 

DOWN "0.74 

THE OELAY CMAAACTE"I$Tlt$ 0' THE TAAHSLAT£ BlOtK ME SlI1ILA'( TO 'liioSI! OF THE EF. 

Nil APPRECIABLE OElAY SHOULD 8£ HOTICED WHEN THE DIUVINC BLOCK. IS TUJI,.ij£C ON OJ! 0"'. 
APPP.ECtABLE DELAy C~ e£ 08SEFlV£O (t TO i.S U$lt.) WHEHtHt D'ttVING nocI( IS lttnNED 
Olt AND THE OUTPUT OF THE TRANSLATE StOCK IS DRfV,MG SttlMtFltANT W'"IHG CAPACI'fANCE 
(S[VfAAl 'En OF WIAE 'ROM QN! GAn TO" ANOTHER.) 

AAX 

0.14 
"uS 

l'U 
"5.23 

--

CTDL-TRANSLAT£ 8l0CKNPH 

F'Z."J" I:! 
. -.13 

7298 .. 2 

REFERENCE 'DRAWING 
SEE PRODUCTION ORAW;N' J7.25. 

T4~182 08) r, . 18 '2 08) 

T' 

COMPONENT SIDE 

---------------------,----~ C'RCIlIf All' 'Aeu"., ITU.UO 

un 

ABC "-2-62 

&----+._----



'. 

-0-
-·0 1fI-

, ( 

-,0, 
u-

IIQUlIKI 01 .DATI. 

...-1. OUTI'UT VILl. 'ou.OII INPUT, TMMI,nOA AWAVI .1 
tOltOUCTlOI 

I. LOIltAL 'UNCTIONS nu~D WN£. OUTPUTS ...... 
COfNII &.OlIO 

S. TI, Tl ,"tnD MUll H LOADUI 

o. c. U 
I, , 

A •.•• U 
H. , 

DELAy 

• 

OUTPUT 

WAVI ... 1 

eo---[!} 

• 10 

, .. 
~ 

UVlU 

fiI'. fWl 

'" -5.S +.1" 
DowN ~ -, •• ~I 1.5 

'" -5.) 0.1 

DOW. -7.Jt !-I 1.5 

THERE IS NO Af"RECIAeLl DELAY IEMEN nt£ INP'UT AHO nt£ OUTf'\lT Of THE £f WHEN THl LOGIC 
ILOCK TItAT Oll VES THE EF 15 TURMfO OF'. 

\MEN TItt: LOCiIC .LOCK tltAT OIllIVES THE (F IS TUlIHfD OM. THl IF OELAv IS A FUNCTION OF ITS 
CAPACITIVE lOAO (EV\HPLE: WIRING CAPACITAHCE). IN $Of4E CIItCUIT APPLICATIONS. THIS 
"ELAY CAN IE IN THE ORaEA Of ) 0111 .. USEC. IN NOAML APPLICATION (NO ,\PPREC IABLE WIAING 
CAPACITANCE ON TtIE OUTPUT Of THE £f) TtIE OELAY U HOT Aft'AECIMI.f • 

• 

~ 

" 

I ......... I 7298~J 
l CP WT I 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING )71259 

CTOl - EHITTER FOlLOW£R PNP 

~ 

-.. . ~ 
4:.. Q • 
4>ao • .. ~ 
~r .!..-.. 
...L 

f 
T ~A 

I 

-II I 
Q 

}A" 
~ZOA 

~~ ut 
.~ '.7& 
~ 

I 
'""';-~ 

...!!... 
~ 

T 
~II 

~' A" . . . -~ 

2.1&" • 
.~ 

.. ... 

.... -
'-I-
~J 

-4-
,. '-I-

~ .. 
-r-" -. 

~
021 11-

'7-
II .. 

OJ"L 535009 T I 
0)"1 5)5009 T Z 

1 n 

..,1005 
D 

"'l' 

.... 

e 5 It 

at' 

, • , 
. 

. 

.. .. . 
,7 

.. 
] 0 1 • 

• 
• 

\. • · . 
e 

• • 

COMPONENT SIDE 

ABC 
IJIUUlIUAl IUSI.US MAUlln ClIP. ..... ell .... ao. &PHI,AI. ... ra cu •••• 1. ..' .. ,AI. ""LIParI' ... ...., 

.AM'I CARD /I.$K Tnll - CTOL , • .It' £I fl55" N 
~~~EK~I~Tl~E~R~f~O~LL~OW~Er.A~,~~-----~~~~~~~L-~--------~-----~~---------+--.----- ~ 

~·~~~ii~~irlM~O~N~L~~~'~~:3::::::~::::::::t:::::=1::::::~::::::::t===::==4===========~, 
C 

~lf.,l RQ )-'-62 ICAU HONE -,- --w I 
• ,. ClIlC. WH 13-1-62 Dil" LIG ".,7<62 I 

~ ______ .. ________________________________________ ~A'~'.~O~...L ____ ~C=.(~Cl~ __ I~ __ -L ______ ~ ______ ~~ ____ -L ______ ~ _______ J_~ _________________ ~~ 



Ifall ••• t. 
Jltl-..;C.-OD ... I_ ... 

... 1--_ .... 
~ 
N 

-00 A,-

_eO 
t-

. Dc 
.... p--I· . 

'De .' , . 

-aH-

SEClUEHCI 0' OPERATION 

, • OUTPUT '" ILl. FOl.LOW 'NPUT. TRANS 1 STOR ALWAYS 
IN CONDUCTION 

a. LOGICAL FUNCTIONS Pfl£FOAH£D WHIi" OUTPUTS SHME 
COMMON LOAD .-

,. TI. f2 EHtm~ HUST II LOAO£O 
--......... 

I'CHAI. riMS NAME WAVE SHAPE, 

Oft -. 
t j T ,..,UT 

Iff 

Af • 
. , r U OUTPUT 

HfG 

DIt.AY 

•• 

LEVELS 

HIN , lIP 1."4 
GOWN ·S.s , 
lIP "S.2 

DOWN -7.4 

THI DELAy CHMPAtTU,STtts OF THE TAAHSlATI tL()tK ARE SIHIt.AfI 1'0 THOU OF TNE n. 
NO AfI'RECtAILI OW"f SHOULD IE' JIOTICrO WHEN 1'ME OA.'VIHG fROCK IS TURNED ON OR 0", 

APf"REC"ADU DELAy CAN I~f 08SfAVEci (I TO 2.5 unt.) WHEN T"! DRIVING BLOCK IS TUI\NED 
Olf AND M OUTPUT OF M TAANSIJ\TE noeK IS DRIVING stOHtFtCANT W,RIHG CAPACtTANce 
(SElfERAL nn OF W,M FROM ONE tATt to AMO.'fH£A). 

HAX 
6.11+ 

-6.24 
-0.8 

",.2 

7298 .... 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371217 

crDL - TRANSLATE BLOCK .. PHP 

t 

F " 
"" ~ .. ~ .. 

amw=:t-'4 

~.
t021· t. 

It 
tI 

OJii~ .. Tf .". TI 
11 

.., .• 
o 

~ 
i.'·'" 
-:-. 

f4~')\ T' .,. 
1', . 

COMPONENT SIDE 

tllttllf AIIO '''CUI'M IUIUID 

l"raOUL tafl 

ABC 

CIIAWIfIlO. II'fU,O'Mlllf It . 

..... 
N 

1 

Ie 
~--~--~--~~~--~~--+----r------1~ 

"==J-~+---.,.-+.;.;;.;;..;;..;;t--:"'~---1I :: I 
, ...... I 



IfAIlDAIIDI I 
COOl 

U'\ ~--;';';"--tJ 
4'~ ___ ... 

~ 
N ,.... 
t-

, ".' 

O
G-

-E 

rH 

.DC c-

-, 
r 8 

I 

-H D'-

-0 O·A_. 

SEQ.UENCE OF OPERATION 

I • DOWN I NPUT TRANS I STOR ON OUTPUT UP 

2. UP I NPUT TRANS I STaR OFF OUTPUT DOWN 

3. INPUTS ON EXTENDER CARD DOWN IN COINCIDENCE 
WITH DOWN I NPUT ON CARD FOR UP OUTPUT 

4. COLLECTORS MUST .E LOAO~D 

5. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN 

SIGNAL Plhll 
NAME 

E,F, 
T INPUT H,O 

N.a EXTENDER 
INPUT 

G,C, U OUTPUT P,A 

DELAY - USEC 

TURN ON 
TURN OFF 

MINI,..,M 
0.10 
0.05 

n 
~ 
~ 

MAXI,..,M 
0.80 
0.80# 

WAVE SHAPE 

I 

I 
-' 

I 

*THIS DELAY CAN OCCUR ONLY ON HEAV ILY LOADED BLOCI(S. 

H-
1 

~14 
I 

AI. ? 
RIJ ~ 
15K ') 

0 

".2" 

UP 

DOWN , UP 

DOWN 

UP 

-' DOWN 

NOn, THE ABOVE RANGES OF DELAYS ARE REPRESENTAT'VE. SPECIF'C CIRCUIT 
APPLICATION AND/OR WIRING CAPACITANCE HAY RESULT IN DELAYS WHICH 
ARE OUT 0' THE G'VEN RANGES. IN SUCH CASES, CARD REPLACEMENT 
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIFICATIONS. 
rXAiotl'u: LOGIC BLOCK DRIVING IF "OR". 

CUD COOl I 7298it5 

CQ -- J 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371273 

CTDL - ONE WAY PNP NO LOADS~ 

TP8 TP2 TP9 TPI 

1 .... G' 1 JOOoC I '~p I -A 
r-L J. T5 1 T2 + T~ TI 

.e>-...:.-...., 
to!. 034 ~3 ~ oJ" 0,!..6 .!.. OJ4 031 r- 0,Jtt N , ... N H .!.. 0 ~ N 

AA ? 
... 

AN ? tp to- AN (1 r-
R32 ~ 

P 

ItlS ~ 
P 

IO~~ 
P 

15K ',> 15K )0 15K ~ 
":' 6 

"'::' 0 - ' --'1M -1211 -1211 

I-t ~ 0 1 -19 
1-2 • -2~ 

f-3 

~ 
• 1-2 I 

f-4 • 1-22 
f- 5 - • -- f-?3-• --- r------
f-6 t-24 • --1-1 t-25-
f-8 • t-26-• 

U5]j4H3U2!1I 110191817161514131 2 III 1--1 

~". I JO.7 1 • 00 1-29~ 
21354Z 3 12 JO.9.iL:· 15K 1-30 

213547 13- l 15K I 
~. \-D+- AN) @ .... 31-\ 491007 ) 

C4il1iliLJ- 14- I AN -t<:l- C 
TI I I 36 T4 

I-u-i I (l> . J 15K J® 213547 
CiTmrJ-IS- 'B[~ 

TZ . ,17 T!I 

~ !-C+-AN\ ~ t-3l-\ 491007 I 
~ .. - U'lAN-:l<l-:.I. c,_ 

\ 11- L ~:::t- I II l JO;'i 1_ 

LEVELS 

MIN MAX 

1.44 6.t~ 

-0.74 -6.24 

+5.0 
0.0 

-0.54 0.24 

ci34~TI iillllllli"tI"II" I1I,tllliil T'~ 034 
034 009 T 2 111"",,""1111 11 11111'"1'11' T ,. 5 50 034 

TS I U I: : !: : !: ~ ll: 1! U n ~ ft III n 

l&l~l~l~l~l~ltll 
.. " .... ' "I" MltelH , D • 

~a l-IO 
~ -+-: 

~ ., 

-7.44 -12.S 

I COMPONENT SIDE 

CIRCUIT AIID 'ACUGIIIQ STII!lDARD 

DATI 

ABC 4-2-62 
-----------~~~---r--C"-A-!lCI-£-II-O • ....,-A'-,.-O-Y.-L,...-O~A":":n-l-:C::MA~II:-:IIl:-:II:::O-, "'--A::"::'R::O'::':YA::-I''-:O::(V::H:-:D::''III:::(-:'IH~II::O:-. -T"'--



~t----'" 
~ 
N ,... 

1 ,C 
! .. 

_E 
-N DA G~ 

D, -A .C--

-r 
-I . 

Dc, .,p-

"0--............ 
-H 

-D D
CA~ 

SlQ,UENC£ OF OfIEAATlON 

I • I HPUT DOWN TMNS' STOR ON OUTPUT UP 

Z. I NPUT UP TRANS I STon orFOliTPUT OOWN 

J. I "PUTS ON UTEHOER CARD MUST 8E DOWN 
IN COINCIDENCE WITH INPUT ON CARD FOR 
UP OUTPUT 

Ct. 15. 12. T4, COLLECTORS I'IUST 8E LOADED 

5. LOG Ie BLOCKS MAY nAVE SYMBOLS OTHER THAN S .. O"",, 

PINS SIGHAL 
NAME 

E, f T I~PUT 

H, 8 [IITENOE" 
INPUT 

Q, C U OUTPUT 

H. 0 T INPUT 

P, A u OUTPUT 

DflAY .. USEt 

TUR" ON 
T\IRH OFF 

MI"IMUH 
0.10 
0.0$ 

MAXUfJM 
0.80 
0.80,.': 

WAVE SHAltE 

1 • t , '---... ... 
r 

I , , 

"'THIS DELAY CAlf OCCUR ONly Olf H£AVIU LOAO£O alOCKS. 

UP 

DOWN 
UP 

OWN 

UP 

O(1/N 

UP 
DOWN 

UP 

OWN 

NOTE: THE ABOVE RANGES OF DELAyS ARt REPRESENTATIVE. SprtlF Ie C IReo tT 
APPL.fCATION ANGlO" WIRING CAPACITANCE HAy IUSUlT tH DEI.MS WHICH 
ARE OUT Of' THE GIVEN RANGES. IN 5uCtt CASES l CAN) Ilf.PI.ACEHENT 
SHOUlO IHDICAn " 1M! CI'M:UtT IS OUT 0' SP~t"ItATtONS. 
ElWInEI lOO.t Ilotk OfllfWtNG r~ Il(JRIf. 

..--..... 000 

LEVELS 

MIN MAX 

1.44 6.24 

"0.74 -6.24 

+6 

0.0' 

-0.54 0.24 

-7.44 "12.5 

1.44 6.21• 

.. 0.74 -6.24 

-0.54 o.zlt 
-1.\4 -u.S 

AN 
RU 
fSK 

., 

7298,., 

REFERENCE DRAWING 
SEE f'ROOUCTt ON DRAWl KG 31' 278 

CTOl "'ONEWAY PNP 

TP2 T"9 

~
If 

, Il 
, u3S 7 ., 

ttl.fln Ito. U"'OltU liU 
t-~---+-

T4~'5 OJIt, 
Y5- 00 0)" 
TI 

~IICVtf ill' 'iCUOIIII If till"" 

OIU 

ABC 1t-2-62 

"VI •.• "'" It. -t-___ +;.-__ ---_-f ;:t 
I ,_---1------1 , 

I 
,_-..... ....... 1 



..... 

... 1>--_ ..... 
~ 
N ..... 

c 

D
c 0-

-! 
r N ' 

Dt,.c-, 

-f' ' 

rl 

'DC .-
_H, , 

Dc.-
-0 , 

StQUENCE OF OPERATION 

I. I NPUT DOWN TMHS I STOR ON OUTPUT !JIll 

Z. INPUT UP TRANSISTOR OFF OIJTPUT DOWN 

). INPUTS ON EXTENDER DOWN IN COINCIDENCE 
WITH DOWN INPUT ON CARO FOR UP OUTPUT 

If. T2. Tit COLLECTORS MUst 1£ LOADU 

5" l.OG Ie ILOCKS HAY HAVE SyHtlOLS OTHER THAN SHOWN 

'UtS "GNAL 
NAME 

E.F. 
H.D. 

T INPUT 

N.' EXTENDER 
INPUT 

G,e, 
U OUTf'UT tt,A 

D£LAY • USEe 

"UtlmH 
0,10 
0.05 

WAVE SHPI£ 

II J' 
--, ' ______ d 

I-

J 

MAX J ffjH 
0,80 
0.80'>" 

I 

*"'fl DILAY CAMaceUR ONLY ON IlEAVILY LOADED BLOCKS. 

-,. 

, UP 

OOWN 
UP 

DOWN 

UfI . GOWN 

NOTiI THE Alon FlANGES OF DtLAYS ME REPRESENTATIVE. SPEelFIC CIRCUIT 
A'PLICATlOtt AHOIOR lURING CApACITANCE ""Y RESULT IN OELAYS WHICH 
ARE M 0' THE tHVEN MNCE$. fN 5utH tASU.t. cAN! REPlACEHEHl' 
SHOULD "")lCAn IF' THE CIRCUIt ,S OUT OF SPfCt'fCATtONS. 
IMMPU: I.OOIt 8LOCK "HVING rF ut)jtI'. 

,-';2 , 

.... - .... 00 

, ·'IM 

L£HI.S 

""N HAX 

t.44 6.24' 

-0.7", -6.2.4 

+6.0 

0.0 

-0.$4 o.zft. 

'-7." -u., " 

AM 
lUS 
151( 

-t2M 

I 
2 
1 

"~tI , Il 
2135 7 13 

1298,. 7 

REFERENCE" DRAWING 
SEE PROOUCTION DRAWING 371272 

1P9 

.,,,. 

a r-• t.--.-

• 
• 
• 
• '. 

ABC 

c .... , "'. 



CD t---..... - .. 
~...-..-.. 
N ,... 

Dc. G-

_E 

IN . . 

D e-' 

;::: . 

1·0----, 
Otl. ,·0.·" ,-

-H . • D-~ ____ -'" 

-0 

'0. '."-

IfQUENC£ OF OPfRAT! ON 

I • DOWN I HPUT TRANS 1 STOR ON OUTPUT UP 

2., UP f"Pur TRANS f STOR OFF OUTPUT DOlIN 

) • I NPUTS ON EXTENDER CARD DOWN iff' tOl Nt IOENeE ' 
VI TH OOllff IttflUT ON CARD FOR UP OUTPUT 

4. loale BLOCKS HAY HAVE SY""OU OTHER THAN'St«>WN 

"N' SIGNAL 
NAME 

E.' , 
H.O 

T '..,UT 

Nt' EXTENOE" 
IMPUT 

G,C, 
P.A 

U OUTPUT 

D(LAY ... USEe 

NRN ON 
NIIf OFF 

"INIf1J" 
0.10 
0.05 

WAVE SHAPE 

I I 
r . --, 

'- •. _---_ . .,. .. ; 
' --1 

AAXHtJH 
0.80 
0.80-:; 

I 

*114,. DELAy tAN OCCUR ONLY OM HEAVILY LOAOED 'LOCKS. 

, 
• 

Nt 
RU 

. ISK 

.. , .. 

UP 

DOWN 
UP 

OM 

UP 

OOllN 

NOn: THt AGOV£' RANGES OF DEtAYS AR£ !tl:PRESENTATIV£. SPECIFIC CIRCUIT 
APPLICATION AHD/OR W,RING CAPAC'TANCE HAY ftESUt.l' IN 9ELAYS WHltH 
ARE ttrt OF THE GtVEN RANGES ... fN SUCH CASES. CARD MPLACEHENT 
SHOULD INDICATE IF THE C,RCUIT (S OUT or SPECIFICATIONS. 
1)(MtI'L1: LOIII& ILOCK OR'V'NG EF tlOI~". 

LEVELS 

foIlN 

1.44 

-0.74 
+6 

.0.0 

..:o.S" 
-7 ..... 

G' 

• , 

-'2M 

AAX 

6.2" 
·6,24, 

0.24 
·12;5 

REFERENCE DRAWING 
SEE PROoUCTlON DRAWl"' J1.271 

tTDl" ONE WAYPNP ,. LOADS 
touR ON CARD 

( 

'f6 
H 

AN 

fUS 
• SIC. 

-12M 

, 
2 

lf9ll" 3 
)1701 • 
31701 S 
491311 6 

1 
-8 

~
.II 

'2-
. 21357 13 

:. r=rt;I§OCJ- 14 

21)541 

~I2 

, 

• 

0 

J~.7 • 
56 \Iii • 
680 n • 
680.n • 
56 UM • 

• JO.7 

-" 

• 
I" 
Nt 

lUG 
15K 

-'2M 

r== 

03"~T' T"~) "O)&r 
O)iJ', 00 TI TI JS 0JJt 
,f3 TI 

it""". 

''''OUl OUI 

ABC ""2-62 
,UI 

-4----~---_+.-:...--_f--.-

..... 
N 

~ i C COl 

L-__________ ~ __ ~--~--_.------------------------~A~P'-.~D~~----~ .. --~----L---.--~--------~ ____ --~~--~--------_L ______ ~ ____________ L_~I 



c 

.U"D .... 
COOl . 

D
c-

-E 
r-""~' .. 

D .. ' .C-

-F 

r B 

Dc .• -

-H . 

SEQUENCE 3' O'EMTt ON 

t. UP INPUT TRANSISTOR ON OUTPUT DOWN 

2. DOWN I HPUT TAANSI STOR OFF OUTPUT tIP 

,. INPUTS ON EIIT£NDER CAIID. UP IN COINCIDENCE 
WI TH lift I HflUT ON CARD '0" DOWN OUTPUT 

4. COLLECTORS HUST IE lOADED 

5. LOGIC BLOCKS MAy HAVE SYMBOLS OTHER THAN SHOWN 

IIGNAL "NS NME 

E,F, U INPUT 
M,O 

H,_ (XTENDER 
I NflUT 

G.e, T OU"UT 
P,A 

OILAV • USEe 

TURN ON 
TUAH OFF 

KIHIHIJI1 
0.05 
0.05 

WAVE SHAPE 

I-.J I r--------, 
I---J 

~ 

MAXIMUM 
0.70 
1.51)1' 

1 

I 

"TN" DELAY CAN OCCUR ONLY ON HEAV! L Y LoAO£D 'LOCKS. 

UP . DOWN 

UP 

DOWN 

• UI' 

oo.tH 

NOTf: THf AIOVI: RANGES or DElAYS ARE REPRESENTATIVE. SpECIFIC CIRCUIT 
MPLICATtOH AHD/OR ""RIHG CAflAtITANC£ HAY RESULT IN DELAYS WHICH. 
ARt OUT or ntE QIVrH RANGES. IN SUCH CASl!S, tARD REPLACEMENT 
SI«)ULD 'NDICATE IF M CtRCUtr IS OUT or SPECIFICATIONS. 
rlW1f1Lt:: LOGIC fLOtK DllfVIHG EF 'toR". 

t'8 

LEVELS 

MIN HAl( 

-5.26 0:2" 
-1." "12;5 
-6; 

-,2:. 
t .44 6.24 

':'5.46 -(,,24 

7298 .. 9 

. REFERENCE DRAWING 
SEE PRODUCTION DRAW.NG 3712·16 

CTOl -ONE WAY MPH NO LOADS· 
rOUR ON CARD 

TP2 TPt 

rds'z 

'fl. 

2.!S!7 ) 

~~ .~_,"",,~~;r;;:It-..I!;:;:;;;;:;r:-J 
OS'§!§:. I . . Tt T.~I 08) 

. 081 I'·· fl f. t 08, 
TS TI 

cllcun AI, ... c .... ". Sf." .... 
lUI 

ABC "-2-62 



c 

O
e 'a-' 

.-E:' 
"N ' 

.... ·oe ,;...., 
·-F ',8 ' 

·-H 0,,-' 
,.0--............. 

0,,-' 
'-D . 

SEQUENtE OF OPERATION 

,. UP INPUT TRANSISTOR ON OUTPUT OOlolH 

Z. DOWN INPUT TRANSISTOR OFF OUTPUT UP 

J. fHPUTS ON EXTENDER tARO UP I N COl Nt I DENtE 
WITH UP INPUT ON CARD FOR OOWN OUTPUT 

If. TIt Tit, TS COLLECTORS MUST liE LOAOED 

5. LOG Ie BLOCKS HAl' IiAVE SVM80l S OTHER THAN SHOWM 

SIGNAL 
"HS NAME 

£,F, INPUT U 
H,D 

IInNDlft .... 
INPUT 

• ,C, T OUTPUT P,A 

DnAl' • USEC 

TUfIH OM 
TURH OF' 

HtNIKUM 
0.05 
0,05 

I'IAX I HUP-t 
.0.70 

1.50-:1 

WAVE SKAP£ 

J 
,.-~--.~---... 

'*THIS trlAv CAN OCCU~ ONLY ON HEAVILY lOAO£t'I nOCKS, 

I UP 

• OOWN 
UP 

,. DOWN . UP 

DOWN 

MOTiI M AIIOV' MHGES OF DELAYS ARE RfPP.E'SENTATIV£. SPECIFIC C'RCUIT 
APPLICATION 'HD/OR \"RI~G tAPAtf.TMC! HAY RESULT IN DELAYS WHICH 
ME OUT OF THE CIVEII AANGES. rtf SUCH CASES, tARO REPLACEMENT 
SMOUlD INOICATt IF THE CIRCUIT f5 OUT OF SPECIF'CAT10NS. 
rXAMflLl1 "OGlt noel( O'HVINQ n ''OR'', 

+6 

LEVELS 

"IN 

-s.a6 
-1.44 
,,6. 

-u 
1.44 

-5.46 ' 

on 

MAX 

' 0.2'+ 

-u.S 

6.24 
... ,.2ft' 

1z98501 

REFERENCE . DRAWING 
SEE PRODUCTION DRAWING 311271 

.CTDl .~.ONE WAY NPN ",LOAD-
' .. :FG,UR ON CARD . 

Of6 
M 0--40-.......... 

Nt 

"'5 15K 

I===t:~ 
·~t3 

491007 

OJI 
• o--ta-.... --t 

AN 

1U0 
15K 

-'-"" .-...--... ~, ~ ... -•. ~.------.,--.:,-: -

C'ICUll' IIID 'ACU"" ty"'~ ... 
• ",tou .. .A" 

ABC "-2-62 

"""OVAL .an tU1l1t II •. 

!lAM ( CARD ASH TSTR-tTDt. - ONE 



c 

tTOl - ONE WAY UPH 

+6 

D
C-

-F r' ... 

72985 t 1 

REFERENCE DRAWING 
SEE PRODUCTION DRAWIN; 37.275 

T'9 'tfOi 
1;( 
1 

e-........... .ftG ,..-...... !j)ooo. -oA 

,,0-....... --. .... 
t c' --«1-..... -.. 

SE(1UrNeE OF OPERATtON 

, • UP I HPUT TRANS I STOA. OM OutPUT DOWN 

2. DOWN rHPUT TAANS tSf~ OFF OUTPUT UP 

3. turUTS ON urENDEA CARD til' IN 
COINCIDENCE W-ITK UP 

... T2. Tit COLUC1OflS MUST Ie LOADED 

5. 1.0G'C 'LOCKS MAY HAVE SYMBOLS OTHER THAN SK)WM 

SIGHAt. 
'1N5 NAM! 

E.', 
H,D 

U fNPUT 

N,' IXTlNOt" 
,NPUT 

G,C. f OUTPUT 
',A 

DELAY· USEe 

MINIMUM 
tuM 0/11 . 0.05 
1UM 0" O.OS 

WAVE StlAP£ 

i..-l I 
,--------, 

:----1 I 

~ 

MAXIMUM 
0.70 
I.S()1'c 

frTMfS DtlAY (Aft OCCUR OMLY ON HEAVILY lOADED !lOCKS • 

~-
,~ DOWN f. 

UP 
.. DOWN 
-. UP 

OOWH 

... tI, M AIOvl MNCU 0' OHAn ARt ,"'RU!HTAf"'. $,rCIf'!c. CIRCU'T 
A'PLICAT'Oft ANO/OR WflUMe tAPAC'TAHCf MAY AUULT IIf DELAYS WHICK 
ARE OUT OF THE CtVEN RANGES. :,. StitH CASU. CAltDREPlACEf1EHT 
SHOULD tHOtCATt " net ~t~111T 1$ 'XIT OF sP£t"ttAT10tfS. 
IICIMPUI LOift t"DtK OIUVIItGIF .'Oft". 

LEVELS 

Nt" 

"5.26 

-7.44 

t." 
-5.46 

MAX 

1).24 

sl2.5 
-6.0 
-12.5 . 
6.24 

-6.a .. 

'0--_ 
0'" Of' 

, o--t(~t---I H 0--«-..... __ -' 
Aft 

")I 
tSl( 

~:~ 
~Il 

491007 

Nt 

,us 
t511t 

<") 

• .to.1 
S6 IJH • 
6800 • 

• 
• 
• 

~~ 
. 08J§!§',' .2 '. T I '-, ....... ~;:;;~:;t..,Jt;;.;;::;;::;;::;t.--I '4 ~2 GI, 

083. I '. t Z T t , 08' 
'I ,.. 

~BC 

t:'::17Xl~m~W:nl~im1r':':':~!f.-.,..."";::;"-4, . CIf."" JlO. A''''O'U IAf' eft .. " N. .,,.,,," ",nOIlIIllI' ... 
I ISS" . '-+--~---II-------.J-"';';"'''':------ ;::: 

--~~--__ ~ ____ -4 ____ ~ __ ~ __ ~ ____ ~--------1! 



n ... ,Attl 
N t-_C..,O,;.;OI __ -t 

"'t----... 
~ 
N ..... 

. DG-
-E 

r N 

·0.' ,-
-H 

0·."-
_0 . 

SEIlUENCE Of' OPERATION 

I. UP INPUT TRANSISTOR ON OUTPUT OOWN 

2. DOWtt IftPUT TRANS I STOR OFf' OUTPUT UP 

). INPun ON EXTENDER CMO UP IN COINCIDENce 
WITH LIP I "PUT ON CARO FOR DOWN OUTPUT 

4, LOGIC nOCKS MAv HAVE SYM80LS OTHER THAN SHOWN 

PINS SIGNAL 
NAHE 

E. '0 '..,UT u 
H. 0 

Nfe EXTENDER 
INPUT 

Gte. T OUTPUT 
P.A 

DELAV G USEC 

TURN ON 
T\l1IN OFF 

MINIMUM 
0.05 
o,os 

YAVE SHAPE. 

---1 1 
r--------l 
~·1 

I~ 

MAKIMUM 
0.10 
1.50>~ 

I 

frTHIS DElAy CAN OCCUR ONLY ON HEAVILY lOADED BLOCkS. 

-UP 

f DOWN 
UP 

• DOWN . UP 

DOWN 

NOTE: THE ABOVE RANGES OF llELAYS ARE REPRESENTATIVE. SPF.CIFIC CIRCIJIT 
APPliCATION AMD/OR WillING CAPAC ITANCE MAY R£$ULT IN DELAYS WHICH 
""E OUT OF THE GIYEN MNC£!. IN SUCH CASES, CARD REPLACEMtNT 
SHOULO IHOltAT£ IF THE ClftCUIT IS OUT OF SPECIFICATIONS. . 
IICN1Plt: LOGIC eLOCK O.uytHC IF "OR", 

LEVELS 

I'll" 

-5.26 

-7.44 

I.'''' 
"5.46 

HAl( 

0.14 

-U.S 
-6.0 

-12.5 
6.24 
-6.a4 

729852 

REFERENCE DRAWING 
SEE PRODUCT'OH DRAW.lNG J~'27" 

CTOL-ONE WAY NPN FOUR lOADS 

G 

DO--

; rm 
M 

t%U 
'SK 

.~ 

t . 

01' 
H 

AM 

-6 'HS 

~
tI 
12 

21' 7 13 

~
91 Ii. 

11 
-18 

081~2·. 1'1 
O8J. I)Z·· T '. 

TS 

• Sill 

+6M 

'Aft 

U 
083 

·6 

• 
OJI 

0 
Mt 

111)0 -6 
I SIC 

c-'--" --
~-JO:T-

S6 UM 
680 n 
680 n 
56 UH 
JO.7 

+6f1 

4'1007 

f.~" .J fa I 013 
'to 

------------~----------~ Cite'" ••• ,.tt ..... " •••••• 
"'" 

ABC "-2-62. 
(l"filltll"O, .",.0,,, .t,unPlU' ... 

~~----~------~~--------~~ 
~~~=---.----~--~ I 

~----r-' ----~------f-------~~~ __ ~ ____ ~-; ______ ~_~ ______ 4-__________ ~N 



"" ""t---_ ... 
~, 
'N .... 

QHAy • USEC . 

nfl,ICAl INVERTER AND EF OIlTPUT WAV£FOAH 

. Im!T£R Q£!:A! , KINIMUH 

0.15 
0.10 

~ 
0.8 
D.3 

T OFF 
TON 

IF PEL'AY. ' 
TOFf 
TON 

~ 
0.05 
0.10 

~ 
0.1 
0.1+ 

MFOllOWIN(: DElAv IHFDRMATlOJf APPLIn WHEtoi 
, THE' At TRiGGERING I "ruT PULSE HAS A ",51 TI"£ 

OF 0.45, V,$£C" (SEE fOLLOWING FIGURE) 

TRtGGU' NO ,-ulSE 

"M'" At SET TOINVf"TE~ OUTPUTS 
, ~'" At sn TO, U . OUTPUfS 

"'IttIHUH . 
0.10 
0.'0 

WV£tJC£ OF oeEMTI OM 

I • Tit. T2 ON. T3. Tt O'F 

• '. 'ATE UP TOPtN It At In TO PIN A fl. H ON T~ ,Tl 0" 

J. fiATE UP TO P'M C. At SET TO PIN 0 f). 11 0" T4; T2 ON 

".' GATE f1UST 8£ UP ). 75 U 5£C IEFORE At SET 

S. DC sn PIN G. fl, TI ON f4. 12 OFF 

6. COL1.ftTIVE 'ULLOVEn MAY 8E USED TO TUAN Tl OR Tit ON 

7.0C SET ON PIN F UP WHEN TI, T3 ARE ON WILL RESET TO 
CONDITION I, 

8~ ac SET OR RESET PULS£ WIDTH: O.S USEe MINIMUM. 

I ".,.AL 
PINS , NJ1IH£' WAVE SHAPE 

• u QAU. I 
A,D U At SET 

, 
'. 

Ii T DC SET 11, 
~ I I 

, 
£ U OUTPUT 

--, I , H T OUTPUT 
t 

C· u .ATE I I 
, 01: Si:T T 

• 
~ I I ..... ,. T OUTPUT 

I '" u ~ 'OV'!'PUT ' 1-, I I 

I 
I 

LEVELS 

I1IN 

UP -0.51! 

OOWN -7.44 

UP "o.~4 

DOWN -7.44 
UP 1.44 

DOWN -o~ 74 
UP -5.2 

DOWN -7.4 
UP 1.44 

DOWN -0.74 

UP -0.54 
DOWN -7.44 

UP 1.44 

DOWN -0.74. 

UP 1.44 
DOWN -0.74 

UP -S.2 
OQ\fN -7.4 

," 

MAX 

-... 

0,'24 

-12.4 

0.24 

-12.4 
6.2', 

-6.24 

-0.8 

-,.2 
6.24 

-6.24 

0.24 
-12.4 

6.24 
-6.24 

6.21• 

-6.z4 

-0.8 -,,2 

72985) 

.REFERENCE DRAWING 

. SEE PROOUCrfONDRAWING J715'-. 

CTOL TR f GGER 
+6 -r. -12M 

.... -40....;.---...0 , 

~8T' Ll..!.!!!li. Tt -----_ .... 

, , tiltlllt AU PAC .. ,I., Sf ...... 

."'. 
.... 2-62 

1,1 . ~----~~ __ ~~~ _____ ~ ____ ~ ______ ~_~ ____ ~~ __ ~~ __________ ~~ ,I 

L~ __ ~ ___________ ~~~~~ .............. ~ ___ ......a...-~--"'ro_-'-_""""_"""""""'~ ____ ~--'--'w 1 



4-

.UtlNIIII 
COOl 

U\J--__ "" 

31 
N ,.... 

c 

, SEQUENCE OF OPERATION 

D,
P' 'N-

,-8 ' 
-C rA 

0
,-

,_D, ' 
.... r ,-0 ... 

1. All INPUTS DOWN Tit, TI ON; 13. 12 OFF OUTPUT UP 

2. ANV I NPUTS UP Tit. TI, OFF; T3, T2 ON OUTPUT DOWN 

3. DOWN I NPUT OF AT lEAS,T I U SEC REQU I REO TO TURN 
Tit OR TI ON 

It. EXTENDER INPUTS HUST DE DOWN IN COINCIDENCE \ltTH 
I NPUTS ON tARO FOR UP OUTPUT 

"GNAl 
"HS NME WAVE SHAPE 

1.0 T INPUT I I 
, 

U . -----4 
C,E T INP!JT 

A,E EXTENOER 
'INPUT 

NfF U ,OUTPUT 

DElAy· USEC ' 

, "'NIHUM 
TURN ON 0,20 
tuM 0'' 0.25 

MAXIMUM 
O.6O>~ 
O.40frlr 

R 

*nltS DELAY tAN INCREASE 10 O.7S USEe FOR CAPAC tTIV£ LoAD. 

**nul HLAY CAM 'NCIt!AS£ TO 0.55 uste FOR tAPAC'."V£ 1.0AO. 

NOTtI LOttC ILOCKSMy HAV! $yMlOLS OTmR THAN SRlWN. ' 

• 
~ 

LEVELS 

MIN 

UP 1.44 

DOWN ·5.46 

UP 1.44 

DOWN -5.46 

UP -6 

OOIoIN -12 

UP ..5.2 
DOWN -1.4 

-12M 

+6, 

MAl( 

,6.24 

-6.24 

6.24 

-6.24 ' 

0.8 ·,.2 

72985 .. 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 11t542 

CTOl POWER INVERTER 

- 2 

... - .... -oft 

·'2" 

IH3 
fSK 

-tl 

.7 
IlO It 
tv 

,." 

Of5 
D~-Q~""--t ,--... -0' 

AN 

Co-... °A--4 
AN 

(5 
-fIO--;~ 

fO' UF ,Ir 

• • • 
• • •• + 110 n .2\1 t .~--

• • • J .~-.,.--:. 

~-----.~. 

15K • §j3 JO.,- • AN 
-""'t AN • AN 
-1Q- AN • • • 

" t , 
COMPONENT SIDE 

CIICU!f III. 'AeU""1 &fUDAlI 

.,PlO'U .. " 
ABC 1t-2-62 

~ 
"-----t-~--_1 N 

.---,------- -,---r-------l~ 
'" .r:-



IJAllvUDS I 
~ t-....;C.;,;OD..;;.,' --I. 
~ 
~ 

-, -EON-

-c -100

-

-, _DOO-

SEQUENCE Of OPERATION 

I. INPutS DOWII TRANSISTOR Oil OUTPUT .. 

2. EITHER OR lOT" INPUTS" TRANSISTOR Of' AND 
OUTPUT IS DOWII 

J. DR I V I NG CTDl lOADS: 
MAXIMUM TURN ON DELAV •• 28 USEC 
MAXIMUM TURN OFf DELAV •• 09 USEC 

DRIVING WORST CASE CLOCK LOAD 
I'\AX I MUM TURN ON DELAV - • IS USEC 
MAX "'t.lM TURN OfF DELAV - .144 USEC 

SIGNAL PillS HAH£ WAVE SHAPI 

I,F, 
0,'_ , INI'UTS I 
C.I 

H I A U OUTPUTS I G , 

c 

DTDL - AND GATE 

-12 

-12" +)0 C) 

9 Q .) R29 

~ Rig :> R28 
.> 620 n 
)I 

~ H .> 4.JK ~ 62K 
~ ...... -

E .... ~ R26 ~ All. N - AA~ V",,,, 

'Ioi ~.2K 

~ T FA. C2S ~7 - lUI 207 Gs t 
C .---12 

-12M +)0 ~ R17 (> 
"-

:)tRI6 ~ "" 620n • -
.~4.1K 62K A 

~2 RI4 ~ D- AAA - AA' vvv N 
2.2K ~ 

P A. D!.I CI) D,!j T - ..... ~ ... , 
J-AM 20,.. GS 

1-1-
1""2-
.. l-
... 4-

5-
"'6-

21412) 7-
8-
9-

10 
214121 -II -

r- 12-

492411 11-
LlVILS 317020 -14 -

503592 15 
"IN HAl( ) 1702) 16 

UP +1.44 +6. a .. 17 -

DOWH - ..... 6 -6.2" ]1702) 1-J8-

UP -.89 +,a" }17021 19 
1-20 

DOWH -7.44 -12.48 491007 21 

f-o---o 
22 

I I- Tt 

491217 
A 

I CAiD CO.. I 729855 
I DAB - J 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371924 

-12 
-12M +q (J 

Q • Rllt 
: RI8 ~~ 17 620 n 

:>62K 
> 

~G .~ 1t.)K 
) ryr;-

D,!9 R)) 
AA I--

;;. 'V2~2: 
N 

I--
102 

D~ C)O D~2 T 
r . .. 

~ IIH 20 PF GS 

Lr-€.'j) ..... 0 I 21 

~ 
24-

1'49ilti1-1 20 PF 25 
2.2K T I --26 JI1020 
GS ~ 

~ 
27 50l5~2 

~ 
1"'"28- 214123 

62~ I 2 n T2 29- )IZ°1) 
1 20.fF 

~ 
r-lO- 492413 

I JI.O. ~ 31-
Gs :-I<l- 32 503592 

62K 2.2K ® :33- 317010 
JO.7 1620 (I 34- 317JI) T4 

20 PF e9 35 
JO 7'-2.2K T!) 36-

~~ 620 n €J 37- 31701,1 
J!.JL_ ~~ 38- 491007 
JO.l AN ---tct- - 39- 491007 

~ _1o,)K IAN -to- 40 491007 
4.1K IAN 40-

f7 
~ 41 491007 

~ JO.7 IAN -to- 42 491007 
-0.- .N4 T8 43 

I I 

: :: ;: :: n ;: ~ ~ II : ~ :: :: :: iI ~ 11 T I -
1 II :~ U :: ~l ~ ~lll ~ l: ll:l ::l: ~ : T2 )69179 102 

lJl~J~lJJ!ll!~ll fl-
T4- 369179 loa 

It P!M RJH , u-I I Q T6 - )69179 102 I +~ $ T7-
- I ra.., I COMPONENT SIDE 

c •• cun AIID PACIlACIIIC "A!!DUD 

APP.OVAl DAll 

ABC 4-2-62 
II'UIAIIO.AlIUStlm lAeltln eel.. om CHAIlGE 110. A".OVAl DAII CHAIIIl( 110. A".OVAL DIVllOP .. Uf 110. J 

~.-A~MI~I~C~AA~Ol~A$~"~T~$~TIR~-~D~T.IDL~·---~~~~-?-.~~~~-'-IS-S-~------~------~--------~----------r--------+------ !~ 

~~~NWJt~G~A'~E~~~~:===~'=.1~-~6~1-1~1~16~0~14~ ___ t-______ ~ ______ ~ ______ ---~~-------r-----------i~ 
I-DlSIGIi 

1-=. IiIOoU $HI I"'" t:F~n:-:,AI:'t~ 7:Rq~l!-l-t-7--:-62~s:-:c-.:Al~1 t:-:-::N~0T.NE::-:-::.-:=- - ----i------+-----II---- --+-------j----I------. ~ 
CHm ')1")-1-62 DRAW LIG 11-17-62 
Ar,ao - CHfCK I 



IUItOAlII 
f¥\ ........ C .... D_I_ ..... 

~t-----0'\ 
N .... 

-CD'. OK . A-
-I . . . 

".7K .. 
C· n-J'VVV"-' 

".~ 

REFERENCE DRAWING 
SEE PRODUCTION ORAW'NG 370127 

OfFF' 8A$1._ .. OSCILLATOR.! 2 .. 0 fCC 5 liN( GATED .__ .,_~_---:-._o;o:-------' ----... -~~...,. .. . .... - ----

. 1/811 , ra.2-

.

1.'.2«. 

·,a 

'U' CIf . 
It" ft ..... f." 
"IN 
ttl 

. +12" 

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

1.02K 
tl8W 

-------01\ 

-It .C21 

c 

IlQUIIICE 0' OPERATION 

•• WHI" 'NPUTS CI ME up. fa TURNS M' OSCILLATOA TUMS ON 

I. WHI" C ok I .1 OM, T' TUkNS ON, OSCILLATOR TtMS or, 

"GlIAL pt,es 
N.W 

Ct' S 'MPUl 

A • OUTPUT 

DELAY'" Nsrc 

"'HIM 
70 

160 

WAVE SHAPE 

..r ~. 

-flfifll1IlflfL .'0 kt 

I'tAXIHUI1 
no 
100 

*AP'LlIS ONLY teN 'ATfNI. WHEN OUTPUT " A1' A + S U:VEL. 

UP 

ClOWN 
UP 

toWtt 

4~2S12 -,-
-2-

IffJ,09S ... 3-..... -
"92407 ... ,-

~8-
IffJ)09S .... 7-

-8-
5S001J ..... -
419046 HO-
12ltS55 HI-

H2 -
1tB1096 H3-

i-, .... 
H5~ 

10-'.-
1t~1275 H1-

~,.-
t.EVf.L§ 

"t" MAX JOO720 H'-
.1'-100'- ;..eo. 

·.45 -.os 124587 -I'· 
lIl028 --!l-
"'9071 . "U-

--.... ·6.87 poU.S .... , -.05 
.... 87 "11.$ 

I t T• 

4t3, 1 I 

"12 
.'2o--t~ 

6.8 tlF •. ..,. 

I 100 ,., 1 0 I .... 25-
~2.-

240 UH ~ 10-21-
1'4 '.S ,.r 1o-2t- 4t1l90 

:"00 fir 1 

~ 
1o-2t 

i2'40 UH ~30- ... )O~ 

240 UH ro31-
JO.7 lJO.7 

~ 
i-!2-

,5&2flWW ,""3'· 
IISOll8W 1JO.7 -34 
•• 1 Of 1.J0.7 ~ -35-
JO.7 LID2K Il8w .. S&- "7910) 
470 UH 

~ 
-31 

. II( I/BW .. 31- 550020 
~75flV8W "'39 """7 

JO.7 

~ r40-
I4t2n 1/4\01 ttl, f-"! 
JO.7 ~:B2X~~ 1"'42 ~9121l 
7.51<. 11( 

€:J 1-.3 '}69 
1220 n [4.71( r-'* 'Wi 
~!. It.7K 

~ 
~I- 13$4 

18K JO·7 1-4'~ 
l8) n 1/810 t2ltnVtlw ~ ~1904t1 JO_,] JO·7 

I, iI H II ~ ; Ii i~ n ~~;'ltiH~~ 
fl't" t1 ~ It" 1111 J~!~Hg:t' Tt-
,n~illt ilflii at il TI P>' I 7 

41 ~FI ~.I.-lll£11 TS- 26 
M- 26" 

~fPMtKfH ,. 1'S 261' 

.•. -
OtS 
065 
065 

.,.. - . - - - 06S 

T1t-!!~!'I"""""" ,.. ,ft· 

,------------Clltun II' ,.CUtlN' ", .. ut 

"'IO'U OATI 

ABC 

...... 
N 

D----+----~-_t---.. -... I-------+----..J-----....:-----'4 \l) ~~~~~~.~=-~ ~ I 
F:.;.~~-t!-+_7H::::_:::_17 ~~~_,.A----r-----_r--_1r_--_r--- ----I-------tw I 

_-""-...... 1 



c 

129904 

REFERENCE DRAWING 
SEE PRODUCTION OkAWI~G 370385 

CONVERTER-D'ffUSED 8ASES' P-LINE TO SDTRl. OR ~DTDl 

-"0,' OT ,M-
.-G 
-f . 

, -A 
-c. 

"26 
Ag.-4~~~r-~~-----+--~ 

aa.SA uav 
C2 

alP' 

fI)O 
,.O------oI'IJ'V\".... ... 

4.1K 
RZ4 

cg---~~v_--------~ 
It.1K 

a'7 

R6 
2.67K 
t/'N 

r--------O. 
.-----OD 

J
Q 

.29 IU" 
IX . L6K 

~A.------r---------~--4r __ -4~ ____ -o +12M 

+ 
(lit -::-
6.2 UF 

, ""£0.' ot eo-, 

, . e-----+-~~---------------+------+---------~--_4----~~~~~-11 

. ell . -i'D' Dl.' .. 8Q.--A 
, -c . 

J;l
2~ . 

IU' .. ~------~ 
a.s :t 

t/8W 

SlQUlNCE Of' ~£AATI_ON 

'NPUT A UP UV£t.. T2 COHOUCTS. THIS tAl/SIS ,It TO COMDUCt AND THE OUTfUT 
IS 1JP. lITHER PHt 0 OR Q IS 1110 TO • DEPENOING IF SOJAt. OR SOTOL notls M£ 
DRIVEN. THI OTHER "lCUIT WITH INPUT I. WORKS tit THE SAK£ HANNER. Tm ClRCUlT 
ACCEPTS A '''LUlE SIGNAL fROM THi COAX'AL UN£ ,AND COHVERTS ,T TO AN $ LlYEL. 
THE GATES ACCOI1(ILISK " THREE WAY NOR fUHtT'OH~ THAT lS, IMY NEGAtiVE INPUT ON 
i, t OR OUTPut Of' n IN OM UVEL WILL cnVi AN UP UVEL OUTPUT 'AGH tit. IF THi 
1t.7K GATE IS N,OT TO 8£ USED, IT ItJST aE ll£·O TO GfUllINO. 

'_N$ SIGNAL 
tWtE . 

L,A P UIPUT 

[.c. S GAT£ FIG 

,.0. 
$ OUTPUT 

Q 

R,H, s OIlT'UT K 

". 

DElAY .. NSEt '. 

lVRK ON 
lVRNOfF 

"INIHUH 
'·50 
.50 

WAVE SNAP, 

---'L--, r 
~ 
~ 

HAXI/1UH 
80 
80 

WI 

GOWN 
UP 

DOWN 

UP 

OOWH 

UP 

GOWN 

uv£u 

HIN 

"5.' 
.. 6.52 

-• .lts 
-6.87 

-,45 

-6.87 

",45 

"6.81 

MAX 

5.a 
-6." 
-.os 

"&2.48 

-.OS 
-U.48 

-.oS 

-u.46 

at' 
1.67K 
UItW 

RI) 
L6K 

A 

1--------0 K 

R]] 

:~--.-)-2-===~_~_·_7K_....I. 
~ 

;:::uJ::: 
i170if J 

ClICUIT ... PACII.UIIUI nAII.AI. 

AP'IOVAL OA" 

ABC "-2-62 
(1Il1iGa 110. "'IOVAL 'AU eHAIIG( NO. AP'IOVAl .nll.PalUf 10. ........ -_ . 
.. 5599 ...., 

N 
1--------1 \D 

- .. ------"t------! ~ 
4:" 



c 

_'Olt,'-
....... " , 

_LO·--
-CJ 

SEQUENt' CW OPUATiGM 

•• WITH GATE INPUT UP OR n£o TO GAOUND A OOWN .. tPut AT A TUIUt$ 
fa 0" AND" Tit ON AND GIVIS AN UP OUTlUl 

J. lit ANI) T) COt.UtTOR$ HUn 81 LOAD£D: 
'.6K RU1STOR fOR SOlOLOUT'UT 
l K R£$JSfGR 'ORSOlA\. OUTPUT 

I. If THE 4.1K RESISTOR (P.N c. G) IS HOT TO II USEO. IT HUST 8£ 
TUO TO G~NO. 

Stc~RAL 
PINS MAttE 

A,L N ,NeUT 

GATE Gtt S INPUT 

'ItDTO&. e.K s OUTPUT 

A.tt s 10TAL 
OUlPUT 

DELAy - NSEC 

TUf\H ON 
TUflNOff 

MINlHUM 
-50.0 
-60.0 

--I 

tlAXltlUK 
72.0 
12.0 

I 

I , 
WAVE SHAPE 

f 
, 

• 

I , 
I I 

A 

+12 

L 

G 

UP 

DOWN 
UP 
DOWN 
UP 

DOWN 

UP 

DOWN 

729905 

REFERENCE DRAWING 
SEE PROOUCTION DRAWING 370468 

CONVERTER-DIFFUSED BASE N-ltNE TO SDTRl OR SDTOl 

C25 

12" 

R26 

&2.50 
liS'll 

RIO 
1.1OK 
1/4\1 

T 

AU 
L10K 
1/4W 

lu6 

22 Pf 

All 

".7K 

UV£LS 

MIM MAX 

'''0.4 +0.5 

-0.4 -0.8 
-o.s -.OS 

-6.9 -u.s 
-.65 "0.' 
-S.ll -u.' 
"0.45 -0.05 
-6.87 -t2.S 

c I, D It 

1129 R,It 
IK 1.6K 

01 

AA$ 
U,. 

R6 

,.2~ 1.62K 

1/"'" +12 

-12 

AS JUS RI) 

1.62K IK 1.6f( 

1/4W 
:-

02 IU9 K p 

AAS t. 2K' 

tOI ~m=l-T I " 

tOI ~m::J-T2 _---------..... 
TT~-i )?I71 1101 
"'-I _691 Zl _ 101 

'--__ ~J_I 
]'7276 

SIDE 

,.aclln AID PA'UIIIIIG nAlOUD 

""ROVAl 

ABC 

IAU 

DtvlLD'lIllll 110 • 

....... 
N 
1.0 

~ ------I"" 



c 

·0,8----A . -. 
·OA ,'-

-D 
-I ' 

, 0' A'-
-N 
-L 

Oa-

-t -" ' 

5ltulMCI 01 OPERAno .. 

•• ALL INPUT\ OOWH TRANSISTOR ON OUTPUT uP 

a. ANY INPUT.'" TRANI,nOi Off OUl'Ul OM 

I. lOGI' ILCI'1tS HAv ~VE 5YfoI8OL$ ontfR THAN SHOW. 

IIttfAL 1".' IWl£ WAVI $HAPI 

A.'. I Y •• tIl H.Q 
~ I.'. y .. "UT L.' 

G,e. ". V Ql.I"UT 

OlLA ... I SDTtL,· HIG" SPUD 

LOGIC ILOCK WitH 560 0"" COlUCTORRU'$lOtl 

TURH ON {NSfe) 
rURH Off '""'.; 

~ 
to 

. 

*'"1 S If LAy CAM INUlASE TO 7S NSEt WHftt 1'Hf GA' WING aLOCK 
HAS •• aK COLLlno" RESISTOR RI'I\.IRH£O TO -I2W. 

rnu, OE4.AY CAN tHCMAn TO 120 NSIC WHEN 1'Hf DAIVING alOCK 
OR THE a"OCK THAT DRlvn THE oR'VINe BLOCK HAS6.IK COLUCToa 
RlS I STOR aETUANfO TO -'IV. 

~. 729906 

REFERENCE DRAWING 
SEE PROOUCTION DRAWING 370216 

SOTOl-FOUR 2 WAY NAND LOGle BLOCKS WITH LOADS 

De 
AQ...-oCr--iH""'V"VV-.-t---t 

OJ 

09 
• 0---1)1---

OJ 

OM r~-.., -:: r------' -6 1 
j RC . It ); 

t"u 560 n I 
I t 
I 2 4 t 
t _.J 
I S.III. 

t 
0'" I S.6K ":tJiJ t·'~~~6~~--~ 
05 I 

L J ~1~-' 
OJ l. __ _ 

)61600 

)61600 

)61600 

L£VlLS 

KIN AAX 

lIP -.65 8.1 

DOWN -S.81 -6.' 
UP -.~ ".1 

OOWN -5.81 oij.8 

UP -.65 0.1 

DOWN -5.8 -0.8 

)99585 

02/00 

OJ 

02) 

OJ . 

r-----~-l 

; RC 6 ): 

l-U 560 n I 
t I 
• 2 I 
t 4_...J 
I 
I 
I 

• 

Ott r--' - -6 t r---':'-...J t 
J RC 3 I 
r 12 +12/'1 f 
, S600 n I 
1 It J I _ 

I 
I 
I 

R 

DI2 t 
Qo---~~-.~I~~VV~~~--i 

OJ 

01' 
P Q--'Pt----J 

OJ 

£ED 
IH211141'lil ~~~ E3 

T • 

.. -----.. c:3 
T2 

"-'-="""'!:--i E3 
n 

------. E3 
T4 

~......o:::":-iE3 
tt 

-~'-"'"' ....... )0-........ --1 E3 ,I. 

COMPONENT SlOE 

ABC 
0&1' CHUCI 110 

016 

. DH 

T I '02 
Tl t---;.:;....: ....... -t 

T) "'--"''''"''''--f .01 
T4 .02 

'5 t-__ -~-i 
'6 10Z 

4-2-62 

DI Htor ..... , 110. 



r-~~~~------------------~----------____________________ ~. ------------------------.--------T--------T------~ ,,~:g~lD. ,.... 
~t_--
0\ 
H ,.... 

~·o·-
-8 

_DO'-
-E 

~HO'-
-I. 

-qo"-
-p 

SlQUENCE OF OPERAT,OH 

t. All. '"PUTS OOWN TRANSISTOR ON OUTPUT UP 

Z. AMY I",UT UP 'TftAHS I nOR OFF OUTPUT DOWN 

,. tOLLEtTORS HUST It LOA~EO 

It, lOGIC tLOCKS HAy HAVE SYMBOLS OTHER THAN SHOWN. 

SIGNAL PIN5 WAVE SHAPE NAM( 

A,D, I y INPUT 
H,Q. 

8.E, L Y INPUT L,P 

Ii,e, I Y OUTPUT 
F ,f! 

DELAY: SOTOl· HICH SI'££O 

LOGIC SLaCK WITH S60 OHM COLLEtteI' RESISTOR 

nJRH ON (NSEC) 
nJRN OF' (NSEC) 

~ .. 
5 

10 

, 
I 

"'THIS DELAy CAN INCREASE TO 7S NSEC WHEN THE DRIVING SLOCK 
HAS 6.2K COLUCTOR RES'STOR ftETURH£O TO -f2V. 

**THIS DELAY CAlf INCREASE TO 120 NUt WHE.N THE OIHVtHG BLOCK 

REFERENCE DRAWING 
s£t PRODUCTION ORAWING 310211 

SOTOl FOUR 2-WAY NAND LOGle BLOCKS WITHOUT LOADS 

-12 +1214 G 

027 . 
A 

OJ 

028 • DJ 
":' 

-12 +121"1 F 

fl20 filS 
S.lK )91( 

on 
It 

OJ 
T4 

OZ. 
I. 

DJ 
":' 

36921 
369218 
6 2,18 
50 0 

)17"30 
300]2 
31 024 

LEVELS 

HIN MAX 

UP -.6S -.1 
~. 

DWN -5.81 ·8.8 

UP -.65 ~.I 

DOWN -5.81 -8.8 

UP ".6$ -. f ' 

OM -S.8 -8.8 *'02' J'?17' 

-12 +1114 C 

9 
'''' R19 
5.11<. 19K 

04$ 
0 

DJ 

D44 
t 

DJ 

-= 

-12 +12M R 

RIO 
19K 

05 q] 
06 

p o---{;)t-
OJ 

-:: 

1-1- Ir-@ .... 0 J t-25-
-2- . -kJ- OH 

~ 
r-2&-~92U--

r- :5- JO.l * OJ r-21- 3692'" 
t-4- 11H -PI- '* OJ ,..28 .l6n 18 
1-5- "I<)- OJ ,~ PF 

e9 r-zt- ~50lt08 __ 
I- 6 ' "I<)- OJ ~-- r-X> 
~7- 15 f'F S.6K T2 ]1-~~lO __ 
... 1- JO:r, ...... 

J9K e9 -32- 300724 
r-9- 5.61<. 5. II<. 53 3170?~ 
'-10- 39K n -34-
t-II - 5.11<. ~ ~ ~ 'Jl9"flT-
HZ- 36 

,-,~ 

.... 13- JO.7 l....:!.9..7 

~ 
t-3l'-

t-I4- $.61<. -- r-38-
r-15 - 391< J9K ~39 ~0721t -
r-16- ,10.7 5.61< 

~ 
r4K>- }ll'tiO 

r-.1 - ~F ~'?:.L_ 4'-
t-18-

,-
~I>H 042 ~.!?~-HI· 5.1:< !.2. PI' \? t-"] .li oa 

,....,"'0- 5.11< &...QJ t-44 r-3t')~ 
r-21- ~ OJ -1<3- OJ-

e9 t-"'. lfl9Zltl 
,..22- JO...L f'''. rtJ - L-f()- OJ fa ~1-
!-24- .I.. JO.~ l--4e 

r"''''rrp.~lf li!im hlfttU, HItIl ~ t \tl" . 
t-n . a:W n ,t 1I11111t~ ~ ,1'fl'" I Tf-

lii.itll1t.iltljiJ1il i a iiit It 12-
1-s6911'- --Ibl~lLI~1:.ll1bl! 13-

T4- 1691 " 
fit P M ICtK , D • ,., 

lOJo" 
I02'h 

,.. 
T1 t-:)::T::''!'':f z==,--i '01* 
T8 ____ ... 

COMPON£NT SIDE 

OR THE I!IlOCK THAT DRIVES THt DRIVING BLOCk HAS &,2K COllECTOR 
ItESlSlt)" ft£nJAMEO TO -tav, 

Clilcun II. 'Ac.Uf.C nuu .. 
,-----1 

""lOYAL lUI 

ABC ft-2-62 

lMlUtlAltOftAl IISINUS MACRlftU Ct.P, out CftAIUlf Ito. ""'OVAL OAfE Clil!tn JlO. 

::....r--....., ....... --r--- --I~-.......;.-1------- -.-,------

DUIGIt 

c on·1l4~~fl;~~~~h-.~~;:z:rIt---~r ........ --_r-....,......--i 
tHECA -J.----+__ 
,,"10 



,~~~ ______________ , ____________________ ~ __________ ~ ____ ~_________ 7_ 

rI "ANOAROS ----'--....----;=r: co CODE CUD ceo., 7 2 99 
~t----"'" 0 E J -
0'\ 
N ..... 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370219 

SDrDl THREE 3-WAY N AND lOGIC BLOCKS WITHOUT LOADS 

D
~A L-

-E 
-F 
-G 

'. D-A· P-
-H 
-q 
-R 

-A ' . D
A .C-

. -I 
-0 

SEqUENCE OF OPERAT I ON 

I • ALL I NPUTS OWN TRANS I STOR ON OUTPUT UP 

2. ANY I NPUT UP TRANS I STOR OFF OUTPUT DOWN 

3. COLLECTORS MUST BE LOADED 

4. LOGIC BLOCKS MAY HAVE ~YMBOLS OTHER THAN SHOWN. 

PINS 

E, H, Y 
A 

F, q, Y 
B 

SIGNAL 
NAME 

INPUT 

INPUT 

WAVE SH ,PE 

£120 

OJ 

019 
F 0-

OJ 

DIS 

G 
OJ 

-12 +12M 

D3 
H 

O~ 

010 
Q 

DJ 
D9 

" DJ 

LEVELS 

MIN MAX 

UP' -,6!J -.1 

DOWN -r:.BI -B.B 

UP _,_-_. 6-.5-1-_-_. 1--1 

DOWN -5.BI -B.B 

G, R, Y 
o INPUT 

. U • UP -.65 -.1 . 
DOWN -;.81 -8.8 

L, P, Y 
C OUTPUT 

DELAY: SDTDl· HIGH SPEED 

lOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR 

TURN ON (NSEC) 
TURN OFF (NSEC) 

11t!!s. 
5 

10 

MAX 
W 
80''''''' 

*THIS DELAY CAN INCREASE TO 15 NSEC WHEN THE DRIVING BLOCK 
HAS 6.2K COLLECTOR RES I STOR RETURNED TO -12V. 

"'*THIS DELAY CAN "NCREASE TO 120 NSEC WHEN THE DRIVING BLOCK 
OR THE BLOCK THAT DRIVES THE DRIVING alOCK HAS 6.2k COLLECTOR 
RESISTOR IU:TURNED TO -12V. 

-12 

":" 

+12M 

":' 

P 

A 

B 

D 

§I
I! 
14 
I~' 

. -I • ,? 

484029 

L 

0)4 

OJ 
D33 

CJ 
D2) 

OJ 

5. I K 
5.IK 

-l<I- OJ 

5.IK 

39K. 
JI.O 

5.6K 

-12 +12M 

r 

=-

- 369218 
- 36921B 
1- 36921B 

0 
• 
• 
• - 317430 

'- 350408 • 
36921B 

1- )OC724 
,- 300724 

It 

" - 369217 
369217 

3691 Z9 102* 

SIDE 

CIRCUIT AN!' 'ACKAGING SlUDARD 

DATI 

ABC 4-2-62 
r-~ ______ ~~ ______ ~~"II"'---..,..._---..._---r---__r_-.L..-----r----.,..L-----~,-----

c 

OATI_+-_C_"A_"_GI_"_O_. -+-_."'''OVAL.-II-_.O_A_Tl_+_C_"_AN_II.:....E_"_O.---t~A_'_'._O_VA_L-+_D_EY_l_lO_'.IU __ "_T_"_O'--j 

~~~jt~~~~~~::~t',_~_J_'~~_·6_2t-_I_IS_5_99 __ -t__ l------4--------~------~---------------1~ 
~~~~~~~~~~r----~----~--~---+~--~--~~----~~ CD 



1 elF.\' .:t'~l 1 729909 I 

I D f J - I 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370232 

TOl , TRl lOAD CARD 

.. .'l)! Al' 
AO AAA - G .. YI:6l .... ~6I. 

'0 A~l ,..Rl!. 
H '" "'I:&i ... ':'6i 

~ A"lt co----- L 
1.6K ~ 1:'6l -

D- A~)r AR1~ -, ... vl~6K v'.6i 
£- A~l AR1~ OQ 

i~6K ". i:"6i 
R)) R.S 

'0 ~AA 

''i~6K 
A",J'Iy 
" i.6K OR 

c 
-12 

1-1- ~::Effi • o. • • 1-25-
a- · -9-•. __ 

@ 
26 

APPLICATION 1-1- ._-_. • • 21-
I. USED FOR TOL ANO TAL COLUCTOR LOADING . I- " - • • .-. 28 
3. HAV 8£ usn IN PARALLEL IN CERTAIN APPLICATIONS S - • -e C!:E1 ~. 

19- ]170,8 
6- .-. • • )0 -

I- 1 - .-. CI:lD """'- 111018 
1-8- .---. • • E3 r-32 -

9 - .-. (IEJ 1-)) - )' 70.8 
.. 10- .-. • • 

~ 
1-)4 -

JI10lj H" G:i:1 c:L::iJ. 1-35 )'!Oll 
12- • • • • 36 

"70Itt i-IJ- (IE] £1I] 
~ 

)7 311018 
14 - • • • • 18 -

W!L0-!L IS- (IE] (IE) 49- 311018 
1-'6- • • • • ~ r40 

3170'8 :.. '7- f.'LE:1 t:L:JLJ ~. - JI70.8 
18- - • • • 

~ 
~2-

.. '9- .-. u::E:) 4) 11 ,0'8 
20 {]§I} ._--- ~ 
2'- ---_. ~ ~ r-16 -
22- ._-_ . • --!' 46 

r-21- ._-_ . • ---1 r'"4 7 
24- ._. .-----!t 48. 

I .i-fg : i ii: If Ii:' ~:i ill::i:i,';' :ii' I 
1,::' \l 111111":~ 1111 II~! I~ ::~ I TI -
II i;1i IIi ii.!"" III il" ! II n -

J&JJI~IJIJJJI~11 n -
TIt 

484421 Rip H KIH F 0 8 TS -
I I T6 
~ UJ T7 
• T8 

COMPONENT SIDE 

C •• CUII 'I. PACUI .. I "'It"I' 

APPIOVAL 

ABC 4-2-62 
'.JUNAIIONAlIUSINfSS MACHINES CORP. DAn CHANGE NO. APPROVAL DAU CHAIIGE NO. APPROVAL DUlLOPIHHl NO. 

~H~A~M[~~C~AR~D~AS~M~T~S~iT='R-~'T~OIL~A=ND~~TIRL~L~6_~~2r-~I~IS~5~99~~ ______ ~ _______ ~ ___________ +-________ ~ ;:: 
~~ __ LO,ArD_C_A_RO'-~r7~~~~1~74~~·~3£O~·b~~~~~11~7~82~4~~ _____ ~~. ___ ---___ +-----------~-------~--------------~~ 

DESIGN "DOU SI!S 8018 ...; ~ I 
IED~E1~A!I~L-..!R~~QWilll:·.LI·~·6~;2.I.!sC~A~L£-!-~N~ON~E~ __ lr----j---.----t----jj-----t-------t------t--------- ~ ; 

CHECK ~. 3- 1_-~6~2. ~~_.,£, R P 17-11- 6'3 ____ 1--___ ---1 ________ ~_I--____ . __ .. - •.. -~.-~ .. -.~_. P 

~PPAO CHfLK ·/-11", ;.':':- ~ i -1 ~ 



HAIIIDAHD~ 
CODE 

o 2-7045 
0-. 

729910 

E REFE~ENCE DRAWING 
SEE PRoIDUCTfON DRAWING 370225 

INVERTING POWER DRIVER 
-12 +12H -12 L -6 

C34 

iUt RZO Rn .Oln DA- ).It( 3)K 820 n 031 ":' 
AAs 

A 

-8 R2S 
8 

).61( D'- CI9 OZ1 

OH 
33 PF ":" 

-R -12 +1211 -12 C -6 

R4 RS R24 DP- l.lK : 31K 820 n 02) 
AAS 

0 

-Q. 
R! 

R 
3~6K 

c6 029 

33 PF 
; 

OH -: 

-12 +121'\ -12 -6 
C ( 9 4 

~: RI6 • ~= R1 4: RS ~. 09 
: .. J.)K : .. 33K :~ I. SK AAS " ' 

~ 
: b 0' 

1"""-
I TI RI) I--

SEQUENCE OF OP!B&!.Q! Q: ,AAA N ..... """' tm 
I. INPUT DOWN. TRANSISTOR ON. OUTrUT UP, 1~6K :r ~I{ 011 

....... 2. IN~T UP, TRANSISTOR OFF, OUTPUT DOWN. II -. -:l: 33 PF OH 
J. 820n COLLECTOR RESISTOR RETURNED TO -12 VOLTS WHEN CRIVING 

HEGATI VE "OR" I HPUTS OF DOUBLE LEVEL LOG I e BLOCKS AND WHEN 
r I- • • • • • 0 • • • • "'11-DRIVINC TRICGER AC INPUTS. 

~ 350416 334923 r 2- 3.61( -. n PF "'11-
317029 r- 3- 33K • 13K 20- 317029 
213692 t- 4- 3.3K • 3.3K 1"'21- 213692 
317017 r 6- 1.5K • 1.5K 22- 317017 
1 5 ()It; 6 t- 6- II PF. • -c:+ AAS ~23- 491008 

t- 7- JO.7 • 820 n ~24-~17~ 
LEVELS 317029 to- 8- 33K • 3.6K 26- 334923 

PINS SIGNAL NAME WAVE SHAPE 491008 to- 9- AAS * • JO.7 -26-
HIN MAX 1-10-· JO.7 • DH -to- ~27- 369217 

369217 1-11- OH *' • JO.7 ~2&-. B,R, I . UP -0.65 -0.10 
1-12- ... -~ * DH ~29- 369217 V INPUT ~84 JI.O Q POWN -1.14 

104
1 

~TI- ~ e~ ffi ~ ~;!:1 3691H2 
1

104 
-0.65 

~62'82 
369162 A,D, 

l 
UP -0.10 104 OUTPUT 12 .. V P . DOWN -6.06 -6.8 

334923 r-13- t:iJQ • JO.7 -30-
1-14- • • • oCt-AII.,i 31- 49 1008 

t ~~3~F:I 350416 1-1'- • I. SK -32- 317017 
2U~2 I- :6- • 820 n 33- 31701 b DELAV - NSEC 1-17- • • .01 UF ,..34 491228 

! MINIMUH MAXIMUM !: ~IIIJ I. II .. ': '! r. p. "': I~ !i I I TURN ON 10.0··-:' 50.0" II1I111111 1111111111111,1111111 
TUP.N OFF 14.0'·"" 3S.0~: I: :; :l ~lll :! ~~ :1 :! ~ ~ ~: :: :: :: ': :-, 

"ASSUMES LOAD Of 10 LOGIC BLOCKS AND TR INPUT OF 70 NSEC AND INPUT TF OF 135 NSEC. 
16 j ~ I ~,l t 1 b Ii! .~! 1 

'''ASSUMES LOAIi OF 4 i.OGle fll "CKS AND INPUT TR OF 35 NSEC AND INPUT Tf OF 70 NSEC. 484041 ~~IMKIHF DB 

RISE TIHF. 16.0 70.0/1 TO 110.011# A ~I Ii 
-"" ~'" fALL TIME 75.0 125.0#" TO 190.0# .. - I I 

NOceu~s WHEN DRIVING TRIGGERS. COMPONENT SIDE 
##OCCURS WHEN DRIVING LOGIC BLOCKS. 

. C'IICU" AND PUIlAGtllG SUIIOUD 

APPROVAL OAT( 

ABC 4-2-62 

INTERNATIONAL BUSINESS MACHINES ~ORP. DUE CHANGE 110. APPROVal DUE CHANCE 110. APPROVAL IlBllO'MUT liD. J" --
l~ NAME I CARD AS SEMBl Y TRANS I S TOR - 6-29-62 115599 

INVERTING POWER DRIVER 
/d-}ti,L 119217 1~ I DESIGN MODEl SMS ----

-l------RQ 3-1-62 SCALE NONE -_. -- 1° DETAIL J ------ CIRCUIT FAM:lY I 

Ii-:- 1-62 LlG 13-17-62 ! CHECK a-h'l!- ilRAW ------
APPRO CII[CK I SDTDl c 



~~-r~~~-r------------------------------------------------'--------------------------------------------------~r---------~--------~ IT~~~~.D' I. I CAli CODI I 72991. 
~~~----II I 0 F R - I 
~ REFERENCE DRAWING 
~ SEE PRODUCTION DRAWING 370226 

-

-"rD· .. 
L-

-ODOP 
£-

SlQUINCI Of' OI'£~TlOM 

•• OUTPUT WI.c.L ,'OLLOW INPUT 

2. PINS R " I, AND G MAY If CONNECTED TO 
PIN M (-12) fOR CERTAIN APPLICATIONS. 

SIGNAL PINS HAH£ 

H.C, 
0,1' '( INPUT 

L,A. 
E.ct Y OUTPUT 

OE~Y - NSEC 
HINIMUH 

TURN ON 6.(1 
TURN Ofll 6.0 

MAXIMUM 
20.0 
28.0 

WAY' SHAPE 

I 
I 

I 

OUTPUT R,SE AND FAl.1. "'IH[5 ARE WITHIN :t10 NSEC'S 
OF THE INPUT RISE i\tI.fj.lFALI. TIHES, RESPECTIV£LY. 

UP , DOWN 

UP 

DOWN 

II! 
~ R2S 
~ 2.7K 

.t 

LEVELS 

MIN MAX 

-0.65 -0.10 

-5.81 -a.8 
-'.10 -0.22 
-7.)0 -5.8) 

SOTOl NON-INVERTING POWER DRIVER 

n, 
r- ..... 

~ 
c o--e---.;~ 

~ IU6 \/ 
~ 2.11. 

it 

r- ..... 

~ 
, ... - .... ---4 P 

~ 
\V 

~ 
~"!O <,. 2.71( 

_A 

4~'~1 .. 
;- 140 ; ASI 
~ lit I.Ut 

le. 
1

.01 UF ) 

oC . < "IZ 
<~ IK 

-'1 
~ 

..: AI) 
~I.IK 

-6 
o 

-u I .. ~ ? r-C-28--" 
J .01 UF -')2 

...... __ -11--1 001 

1-__ -11-1-

..... ---1"',­..... __ ........ "'4-
1--1 

..... -.-. J ;17-(OO-, ........ ~. -

roo" -..... "'!'4-9'-2"""!20-ol ... -

213693 -t-
31702' -to-

-It-
1-"11'2" I.I!?I!I'tJ~J--f· tl-

GI, L1!8llL)-11-
01) DI~TI-

)1]001 I-t3-
)17021 ~14-

t--_-l~II-
1--_-.;,..11-"'-_____ Hr. 

ItIIlOftJ 
II 

..... _ .... 1 ~ 1..-__ ...... 

• 
• · ..--­
It 

I IK I • 

1-'1.-1-__ -1 

-11-1--....... -1 
~-
i-'ZI -1----.; 

"'22-t--__ --I 
1-21-t--__ --I 
,..24-

.01 UF 1 : I 2. 7K -2S-I-~ll"'!"70~2 .... , --f 
11\ I. 2.7K -26 )17021 

2. 71( I -'Z1-t--r=':"::'!!"--i 
JI.O 1 1 .01 UF "'21- 4912211 
I K I • 1 JO. 7 29-

n n n n T'-L.l.!!~' J:::;;:!.?.LJ~ 08) 
~ ~ w ~ ... T4i:NITLl OIl 

T, TIt " T4 
I.IK • IK -50- 21369) 
2. 7K :. I I II 31 - J l10~J 
JO.7 JO.7 -S2-t--"l"':'7~--I 
JfJ.7 • IK -"- 21)623 
,l JO:SJ f.IK -14- 3170(\1 

I it l!llil q II ~ :111 1111 a I IP~"T1f-
I ~n~ll ~ ~ ~ ~! ~ Ill!!! H ~ 'i 

& 1 ~ ! '1 t ! ~ , l ! c ! l' 
!!J 
! • 

COMPONENT SIDE 

CIIC:"" AND PACKAGIIIG STIINDARD 

"".OVAL DATI 

ABC 4-2-62 

C ~~~- !:' ':!~ .!E..A}.!. ~g~!""':l 
CllleK WH 3- H2 OI/lW L I (j 1.)- rt=M . 

~ ______________________________________ .-.. ..... ____ ~~A'~'M~O~-L ___ ~~CH~(C~II~~I ____ ~ ____ ~ _________ ~ _____ ~ ______ ~ ______ _4 ______ ~ ___________ __ 



REFERENCE DRAWING 
SEE PRODUCT10N DRAwt .. , 370JIt) 

CLOCK .. AND WtTH EMITTER fOLLOWER DRJVER 
-12 

-:-c O· -AAO D ...... 

-I. . 

Os 
AN 

CIS 011 
P~I--__ ~'---4~'~--. 

AN 

05 
C 

--·D"";'" 
-M 

AN 

-12 
-12 +]0 06 

" AN rut 

048 ftU 

AN 2.21( . 0]3 

041 

AN 

SlQUENCE 0' O'lRATlOI'I 

I. ALL IN'urS DOWtt T5 TURMS OM, T" 0". OUlM IS \II' 

2. ANY I "PUT up. TS 0". Tit ON; OUTPUT .. OM 

3. DELAY OR I V I NG CTOL LOADS 
nJRN ON .28 USEe MAX 
TURN OFF .1 USEe HAX 

4. DELAv DRIVING CLOCK LOAD 
nJRN ON .1$ USE'C 
nJRN OFF· .15 USEe 

"NI stGNAL 
WAYI SHAP!! 

L£VF.LS 
NAME 

I1IN MX 

I.,'. 
~ 

UP I." 6.24 
C ,I, T INPUT 
I,M DOW" ·".46 -6.24 , 1-, r UP -.89 .14 • " OUTPUT 

" DO',," -7." .1!~1t8 

COMPONENT SIDE 

'"CUII I .. '''Cutllll IUIIOUI 

.PfltlYll OUI 
~----- .---~-+----.--------~ 



IU.O .... . 
~ ... ' _t .. ,OI ... I_ ... 

~ 
N 

" 

c 

-'0 H-
-P , 

-0 -C', D-

-'0 -' .. '-

SlQ.UEHCE OF OP£kATiON 

I • ALL I "PUTS ..". T4 IS ON. 13 ,S 0". OUTPUT IS DOWN 

I. ONE IHPIJTOOWN~ T4 IS OFF'. T3 IS ON. OUTPUT IS UP 

3. ,DELAY ,WHEN DRIVING CTOl LOADS 
ruRH ON .1 USEC MAX 
TU/{N OFF .25 USEe MAX 

4. DEI.AV WHEN OtHV I NG CLOCK LOAD 
ruRN ON .26 USEe MAX 
TURN O~F .12 USEe MAX 

....... 
SIGNAL 

PlNI NME WAVE StlN'l 

I,'. ----Fl..... T INPUT, 8 

11,1, T '..,Of 1-:1 r C ' 

".At u: T OUTPUT • 

-. ---. -r;~-*~~ ... -[ _"""""'ir--_72 .... 9_8 ... 5 .... 7 ........ 

REFERENCE DRAWING 
SEE PROOUCTSON DRAWING 3703 .. 2 

CLOCK + AND WtTH EMfTTER FOLLOWER DRIVER 
+6 

to- 038 

AN 

DI6 
It 

AM lItO """ 

'''30 

t ... 
'Ok 

"1 • AM 

0It8 
Co---~~~--~~---­

Nt 

I.f.V£LS 

"'" HAl( 

IJfI ).68 6.!!. 
DOWN 84.46 -6.2t• 

UP 3.68 6.2" 
OM .... " -6.zlt 
UP ).8g '.21t 

lINN v-.." -6,2" 

.. , 
+6 

.. , 
AN 

+6 

1.5 
680ft 

+6 

" +10 
AH 

D,,. , 
+6 AN 

on 
G~ 

AN 

T I t-~~--1 OIl 
T2 OIl 
T3 08) 
T4 08) 
1'5 
T8 08) 
T7' 08) TI ____ , ... 

C'Rcun AltO ,ACUArlo JUIIO .. I 

.Ul 

ABC 
CUIlt( Ilfl. t,\,uo,.uit II'. ...., 

N 

---1~ 
".IU" .. ~"--t------t----1-----· ------

\I't i -,---------1...., * 
,~----- I 



t!' 

I--r<~~,,~----------------------------------------~~--~~~,t-' ~~----------------------------------~~---C-AR-O-CQ-O-l--r--7-2-9-9-1-2-.~~,· 

D G S .; l 
REFERENCE DRAWING 

SEE PRODUCTION DRAWING 370347 

INDICATOR DRIVER 

_ -L . A- --:-R , -Dx DX 

_, .f- -K ·0-Dx 'D 
-QC-Dx 

D
x 

_0 . "_. 

H 

! d . 
; 

t·· U'(JIINCr _OF OPfRATION 

I •. INPUT tOWN TMMSISTOA ON OUTPUT U, 

I. IIlPUT UP TMNSISTOR 0" OUTPUT DOWN 

Lflltt.S 
. 

PINS S IONAL tIAKE WAVI SHAPE " 'U,. '~l 

L,ft, 

I UP -0 •. 6s .oJ'd 
:~:~, y INPUT ' .. DOWN -5.81. ·i:"04 
IA,~, 

f 
l UP -1.61' .~. 

£,0, 5 OUTPUT 
C B DOWN -962 ' , 

',:T 

I ~!>1616 hel 1,12hI IiJslij°@. 
um::::J Ii ilZoo) 10.71 

Itllhlt'I*I@ . t ~§1616 ~1IC2 

~ 21 )17003 10.71 
11121j11i15161~ . 

iN Il6i616 ~ lit} 

(3lO 1; )1700) !0.71 
Id2hllil~61@. .. I )616i6 ~ fie 

PER. t:3lL) "-I )1700) 10.71 

It laIJII,Js@@.. ". I ~61616 tAes 
GiD 5-1 }17003 10.11 

"1213\4 I$I6I@j .. Il~I~I~ t lIe6 

(J!}j~ '~ ~ 31 lOa) I~:~I 
' . . ', 

TI 0)3 
T2 03) 
13 OJ) 
TAt. 0)) 

,,' 
7"7935 T5 OJ) 

T6 0)) 

I' . ";' ".,;., 

cIReU"1f AND 'ACKAGING SIlHDARO 

ABC 

~1~~,~~_C_HA~"~Gl_"_O"~_A~"~'~OV_AL~ __ D_A~H __ ~C_H~AII_~[~"~O'. ~_AP'_Rb_VA_L-+~~ ______ ~~ 
115599 N 

c 
~~I~~~3btJ~~~+-"6026 -1---"-lI----l-----l-~"'--_r---_1 ~ 

119685 N 



IlANDAI., 
tv\ ........ G ... OD .. L _-I 

;:;1----' 
0"1 
N ,... 

c 

0" ·-A 8-

-I . 

OA 
-D . C ___ 

-I 

OA 
-H ,-

-L 

[J" -Q • 1-

-, 

UQUlNt, OF .. IllATION 

3. AU. ""UT' OM TIWI$lITOIl OM OUIM \II 

I. ANY I .... UT loP l~"'iI"TOR Of' OUTPUT DOWII 

S. 'LOGIC ILOCKS HAY HAVE SYHIOLS OTHER THAN SHOWN. 

SIGNAL '"I' MMI WAVi: 1ttAI'1' 

1',0, I Y INPUT 
H.G 

I.'. I Y INPUT L.P' 

G.C. OUTPUT I Y F.1l 

DELAY: SDTDL.. LOW SPUD 

LOGIC BLOCK WITH 560 01tH COLLECTOR MSiSTOR 

TURN ON (NSEC) 
TURN Off (NSEC) 

'" 

"'THIS DELAY CAN INCRfASr TO 200 NS!C ~E" T"E DRIVING ILOCK 
HAS 6.2K C()~TOR RESISTOR RETURNED TO -IlV. 

**TtIIS DELAY CAN INCREASE TO 350 NSEC ~EH THE DRIVING BLOCK 
OR THe BLOCK 1HAT DRIVES THE DRIVING BLOCK HAs 6.2K 
COLLECTOR RESISTOR RETURNED TO -.aV. 

027 
,,0---1[:;6-_ 

0" 

028 
'()--Dl-~ 

." 

. 011 
Lo--1'. 

OJ 

UVi:U 

"1M 

UP ·.65 
DOWN -5.81 
UP -.~S 

DOWN -5.81 
UP -.65 
DOWN -5.81 

729913 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370380 

SDTDL p 2 WAY LOGIC BLOCK LOW SPEED WITH LOADS 

-12 

G ') 
DItIt 

! 

":" 
... -; 

.. , ., 

OS 
~ 

OJ 
a 

.wi 

-.1 

-8.8 
-.1 

-a.8 
-.1 

-8.8 6112 I HIlIZ2 TI! T2 
n 917 INA' 
Tot l> 1 111* 
n-
T' 
T1 I 1Ia.-
TI 

COMPONENT SIDE 

.~'ROVAl 

ABC 
c".,," 110. A".OV'L-i __ .a_u __ I-_c~!:~_G' _"0:.._. ~~!y~-+ ___ _ 
115S99 '-I 

~~ __ "_615j ~-----4-------~------~----------I~ 
11=-"-,--,-,,,-+-~1",-,,182.!L- ----, w 



c 

D -A .'-
-8 

D -0 C-, 

-I 

D -It ,-

-L 

D -Cl, ,R-

-P 

Il(lUEN(I or OPIRAT ",. 

I. ~L IIII'UTS 00WtI TAANst ITO" ON OUTPUT UI' 
, . 

I. ".V INPUT OOWH TAAHSISTOR Of' OUTPUT DOWN 

). COLLICTOR. MUST 1£ lOADED 

4, lOGIC ILOCKS HAV HAVE SVf\80LS OlllU TKAN SHOWN. 

.. 

PINS SIGNAL WAVE SHAr' 
NAKt 

A.D. IHIIUT ,I y 
H.ll 

',I, I V INPUT l,' 
G,C, I Y OUTPUT 
'.R 

DlLAV: SDTDl. lOW S'EEO 

LOG IC ILOCK WITH 560 OHM COLLECTOR ft£SI5TOR 

NAN ON (N5EC) 
TURN OFi, (NSEC) 

• 
I 
I 

"'THIS DELAv CAN 'NCRIASE TO ZOO NSlie WHCH ntE O."VING ILOCK 
HA5 6.,2K COLLECTOR IInl'TOIt RE'NRNID TO .. I:ay. 

**TitlS DUAII (:;'t, INCREMf TO )SO NSiC '*'IfH THr DRIVING IlOCK 
OR THE 8l~'(~ THAT DRIVES TItE DRIYING ILOCK MAS 6.ZK COlLECTOA 
RESISTOR RETURNED TO .12V. ' 

·11 

027 
A 

IIJ 

028 

OJ 

-II 

OU 
M 

DJ 

L~ 
OJ 

LEVEll 

"IN 

UP -,65 
DOWN -5.81 
UP -.65 

DOWN -5.81 
UP -.65 

DOWN -5.81 

72991~ 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING '70379 

SOTOL2-WAV lOGIC BtOCK LOW SPEED WITHOUT LOADS 

-'2M -II ·12H 

AU RlZ IU, It" ~1 5.IK )91( S·IK - )9K 

Clt5 '1 
&I .~} 

DJ 

lUI A~ J 

5.61t 5.61t J 
, .'~ 0" ':1 

IIJ 
~:1 

-:- -:- , 
i 

+12H MU +12M " 
RIO RIS Itll IUO 
S.IK )91< 5.IK stll. 

0 
Q 

111.1 

I.1t A, 

S.61t 5.6K 

D6 

OJ -::-

tIAlI 

-.1 
-a.8 
-.1 

-S.8 
~.I 

-a.8 101 

.--3 .... 6 .... 9 ... 1 _~ 102 

COMPONENT SIDE 



IfA"DAnIlS I 
LI\ ... __ t;..;;O_lIf_--I 

~ 1------..-' 
N ,... 

OL--I: 
-F 
-G 

0'--H 
-Cl -
-1\ 

D'--.' -8 
--0 

$£QUENCE OF IoIPERATI ON 

t • ALL t NPUn DOWN TRANS I STOR ON OUTPUT UP 

a. ANY I NPUT UP TRANS I STOR OFF OUTPUT DOWN 

). LOGlt BLOCKS HAY HAVE SYMBOLS Of HER THAN SHOWN. 

PINS SIGkAL 
NAAE 

WAVE SHAPE 

E,H. Y INPUT ---, 
A 

f,Q, 
V INPUT I B 

G.R. y IHPUT 
0 u 
L.P, 
(, y ourpUT 

DELAy: SDTDl· LOW SPEED 

LOGIC BLOCK 'WITH 560 OHM COLLECTOR RESISTOR 

TURN ON (NSEC) 
TURN OFF (NSEC) 

.t!.!!L. 
75 
40 

~~ 
100", 
200';'~' 

~'THIS DEL'\'( CAN IHCRlASE TO 200 NSEC WHEN THE DRIVING BLOCK 
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V. 

-:,I'THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK 

f 

G 

A 

• 
0 

---I 

-12 

D 0 

OJ 

019 

OJ 
018 

OJ 

- 2 

03'* 

OJ 

0)3 

DJ 

023 

OJ 

LEVELS 

HIN 

UP -.65 

DOWN -5.81 

UP -.65 

DOWN -5.BI 

UP -.65 

DOWN -5.81 

UP -.65 
DOWN -5.81 

CUD tOOl 129915 
D G V -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370378 

SDTDl • 3-~AV LOGIC BLOCK LOW SPEED WITH LOADS 

R4 
S.IK 

MAX 
-.1 

-B.8 

-. J 

-8.8 

- .1 

-S.8 

-.1 

-S.S 

t 12'" 

R25 
39K 

OJ 
Ho-~t--., 

OJ 

- 2 

R2 
S.IK 

010 R7 

+12H 

Qo--i*--~~~~~-e-----1 
DJ 

09 
-6 R o--ot---' 

10)0 

~~. 
e----oc 

10 
II 
12 

I02[]Iffg3 TI 
102 )591 9 T2 

484029 
A 

OJ 

JI.O 

~ 
T4 

560 n J 

-6 

--0, 

300]24 

300724 

I'OJ 

OR THE BLOCK THAT DRIVES THE DP.IVING BLOCK HAS 6.2K COLLECTOR 
RESIHOR RETURNED TO -12V. CI.tlll! UD PACUCiIIiCi I1A11DAlD 

0'" 

ABC .. -2-62 
DAI£ INHRNAliONAl BUSINESS MACHINES CORP. AHIIOYAL DlVllO' .. llll .0. ---1------+--------

IIA"'I CARD ASK TS m-SDTDL-J-WAY ,I. . ;, i ~1J2 ;:j 
LOG:,.c~ii~·f.l<~~_~ ~piI~.-WTTt[L~l!fllr·I_3~63--- ~------1 \,0 
O,SICN 1 ~"'O{)II SMS ~ .... -; ... __ .. _- -'-- ---.--- \,01 

~c: _________________________________________ . ___ ..... ____ ~~t~~~t~l_i~_~_lLll_~_~~_~_~·~~I;~~~~~I_~_I_ri~L'_~_;_i_i,~J!_I_~_~_~_-?_}~-__ -_-_-_-_-_-_-_-~~_-_-_-_-_-_-~~_-_-=.-.=-=-=-=:-:-=:~_-:::::~.:-:":':-:.:'-~~_-_-.-~~~~~_-_~-_~~i 



~~~·'~~t~:~~·~D~.-r~.-.. -.,-. ~~------------------------------------------------------------------------------------------------,-----------r--7-2-9-9-1-6--~ 
\0 

"' ...... ---0\ 
N ,.... 

c 

-It ,-O
A 

-Il 
-II. 

C­
-A O

-A 

-a 
-0 . 

SI!QUENCE Of OPERATION 

I. ALL I Ml'UT5 DOWN TRANS! STO" ON OUT'UT UI' 

2.· IIIIV INPUT UI' TRANSISTOR OP, OUTPUT DOWN 

• ). COLLECTORS HUST lIE LOADED 

It. LOGIC BLOCKS KAy KAVE SVHIOI.S OTHER THAN SHOWN, 

SIGNAL J PINS WAVE $tW1 
MAli' 

E,H, I v INPUT A 

f,ct. 1 V INPUT B 

0,11, U 0 y INI'UT 

I.,,,, 
C v OUTPUT 

DELAY; SOTDl ~ LOW S,fEO 

LOGIC BLOCK WITH S60 OHM COLLECTOR MSISTOR 

TURN ON (NSEC) 
TURN OFF (Nl'.Et) 

i!!.. 
100* 
20(»Wt 

, 

• 

"'THIS rHI''' CAN INCREASE TO 200 IISEC \MEN THE I)AIVING BLOCK 
HAS 6.2K COLLECTOR RESISTOR RETURNtO TO -.2V. 

,,,"THIS DELAY CAN INCREASE TO )50 NSEC IMEN THE DRIVING alOCK 
OR THE BLOCK TfiI\T ORIVES THE DRIVING BLOCK HAS 6.2K COLLECTOR 
RESISTOR RETURNED TO -1:lV. 

to 

Q 

It 

• 

OJ 

DID 

DJ 

09 

OJ 

UVlU 

MIN 

UP -.65 
OCMI -S.SI 

IJf' -.65 
DOWN -S.BI 

UI' -.65 
DOWN -5.81 
... -.65 

DOWN -5.81 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370377 

SCTDl 3-WAY LOGIC BLOCK lOW SPEED WITHO~T LOADS 

OJ 

DIS 
fA ~--It:»----II 

D,J 

mil +IVt 

HAll 

-,I 

-B.B 

-.1 
-S.8 

-.1 

-B.8 

-.1 

-8.8 

RI 
5.11( 

1121 

5.6K 

OJIt 
A~ 

OJ 

On 
8 

DJ 

023 
oo---t;f 

OJ 

CI.eVIl All' '~CUGIIIG UAIIPAIO 

ABC 4-2-62 
CHAIIGE 110. APUOVAL OAll DtVHO'IlUI "0. 

II I!I " -------- ==~~--_+---_i------r----I ~ 
"" --~----------~~ 

·~----~---------r------~ 



c 

-ADA G--B 
-c 
-0 
-E 

-FDA P--H 
-L 
-/1 
-R 

SE/1UENCE Of OPERATION 

I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 

2. MY INPUT UP TRANSISTOR Off OUTPUT DOWN 

3. LOGIC BLOCKS HAY HAVE SYHeOlS OTHER THAN SHOWN. 

PINS 
SIGNAL 
NME 

A.F Y INPUT 

8.H Y INPUT 

C.l Y INPUT 

0./1 Y IN?UT 

E.R Y INPUT 

G.p Y INPUT 

DELAy: SOTDl - lOW SPEED 

WAVE SHAPE 

1 
lJ 

lOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR 

TURN ON (NSEC) 
TURN OFF (NSEC) 

!l!!h 
75 
40 

~ 
100", 
200':"" 

"'TH I S DELAY CAN I NCREASE TO 200 NSEC WHEN THE DRI V I NG BLOCK 
HAS 6.2K CClLECTOR RESISTOR RfTURNEO TO -12V. 

>,c-:'THIS DElAy CAN INtREASE TO 350 NSEC WHEN THE DRIVING BLOCK 
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6.IK 
COLLECTOR RESISTOR RETURNED TO -12V. 

SEE PRODUCTION DRAWING 370376 

SDTDL·S·WAV LOGIC BLOCK LOW SPEED WITH LOADS 

.-v 

DJ 
_ ~~l 

B ..... o--,..DI---.... 
OJ 

032 
..... 

OJ 
o _ D}I 

" OJ 
OlO 

EO----Ic;-
OJ 

DIS 
-v.-

OJ 
016 

H~ ... 

-6 
Q 

J
_12

R19 '&'" ~ ~~ n 

S.IK ~R20 ·r------a-..... c 
S 19K r-'-':-

RI2 ~. 
______ ~AVJ~V~~~A------~~~~~ 

-12 
~ 

5.6K 101 

+12H 
Q 

~ R3 > 19K 

<:> R7 > 560 n 
'jIo 
__ -----OP 

......0-. OJ )0 

014 RS 1.!-o-____ ~~~ ____ ~ __ ---J~~·~AJA&~--------~--~ 
l ..., oj .,. Y v -IONZ 

/1"" 
D!~ 

OJ 
01 

LEVELS 

"IN MAX 

UP -.65 -.1 
IiOWN -5.81 -S.8 
UP -.65 -.1 

DOWN -5.81 -8.8 
UP -.65 -.1 

DOWN -5.81 -8.8 
UP -.65 -.1 

DOWN -5.81 -8.8 

UP -.65 -.1 

DOWN -5.81 -8.8 

UP -.65 -.1 

DOWN -5.81 -8.8 

5.6K 

369218 1-1- OJ" * c:. ~DJ -II~ 369218 
,-1.!!~~2- 5.IK • 5.IK 19- 317024 

300]24 ~ 3 - ~I{ • 39K -20' 300]24 
I--___ ... ~ 4 - 21 -I--__ .....".._-~ 
l..l!Z.1.12--1- & - 5.61{ 1 • I 5.6K 22 311430 

~ 6 - JI.O ~ -2)-

32m7~ 7 - 56~ n r 560 n "24-t-~3~22~3~4:7--1 
...... ___ -11-- 8 -A. - -2~-t-___ -I 

4q12C;0 1--9- 0.00'-5 UF I 1 JO.7 "26-~ __ ---1 
1-___ -11--&0- JO.7 1 ~ JO.7 -27-1--___ -1 
...... ___ ... 1-11- 11 0 -28 - ...... ___ -1 

:=::;:::::::::;:=~·IZ- • 1 JO.7 29-~===~ 
1021 369179 r T

T
z
l.: n /[A.e ~.c 0 "1 I . ~.- '" W W W ~T"; 3G!J1]910J 

TI TZ n T4 • 369218 ~'3- OJ, --ct • -i:)-OJ ~!O- 369218 
369218 ~ ... - DJ·"* -t:J-DJ 1-31- 3692.8 

H&- -0.3 -tJ-DJ f-3Z- 3692.8 
....-3:'"l16 ... ~9~2MI8r---f~16- "'D""J",~--+:r~t-=~ ~DJ f-33- 36921S-

'--__ ~~ t 7 - '-rnr"ll~'lnr;;;:n:;:;;:ij1..."n:...r;;::;;:. O;:I,Jr;:LJ~l4- 369218 

1 ~ : r. :: ill: : II ~ ~ :: 1111:: :: 'il 

1.84031 
B 

II! !! ~!I til,!~ 111111111111"1111111 
3LilltJ1 H ii tHlli U II Ii 1I i 

cllcun ,UID 'ACUGlIIG stUDAlD 
~.--

A".OV'L DUl 

ABC 4-2-62 

~1~.I:;;ER;;;:N~Al;;;;IO;-;;N~Al;:.:B~U~SI;;;:NE~S-=-:S :F.:M:;;At~H.:.::IN.;:lS:..::C;;O;:RP..:... _n __ D_Al_l_+-_C_"A_NGE NO. A"ROVAL DAl[ -+-_C "_'_" "_[_"_0_, --+-_A_'_Pl_O_VA_"-4_._I'I_l V_(_lO_""~9111 110, ~ 
NAM' CARD ASH TSTR-SOTOL S,,:_W£,-Y 6';9 -62 115599 ._ 

LOOIC B~~.~W ~~WWI~~~A~0~S~~~7=-~3~0=-~~~:::~I~'..:.7~S~O;3::1:::~~-:~:~~~---1:=::::::=1:=::=:=~~-.~~~~1~ 
U[SIGN MODEl SMS r-- - ..... 

'p!T~I~ ~Q..._l: 1-62 SCAL[ NONE -- -'!:-'-'15"---=-64..;;....j.---..:I:..;;2..;.I_6;:..::;'..::2_-4-~ __ -4-_~ __ -4-___ . __ ~ __ . __ ~!--_____ .I- i 
CHECK WH 3-1-62 DRAW LIG 13-1r62 -J..... : 
APP,IO -- CHECK I i 



c 

-AD -a 
-c 
-0, 
-I G~. 

-'D -H 
-L . 
-q : 
-R .,-

$I(lUIINC£ OF OP£RATIOH 

I. ALL I Hl'UTS DOWN TRANS 11T0Il OM OUTPUT UP 

I. NlY' IIII'UT UP TRANSISTO.R 0" OUTPUT DOWN 

J. COLLICTOR' HUST IE LOADEO 

It. LOGIC BLOCKS KAY HAVE $YH80LS OlllER THAN SHOWN. 

SIGNAL PINS NAHE 
WAVE SHAPE 

A,' Y INPUT I 
I,H Y INPUT ~ 
C,L Y INPUT I 
D,q y. INPUT I 
i,R v INPUT U 
II,' Y OUT'UT 

OELAY, $!;ITDL - LOW SPEED 

LOGIC aLOCII' ~ 560 OHH COLLECTOR RESISTOR 

TURN ON (Nlo[C) 
TURN OFF (NSEC) 

~ 
100>" 
200** 

"'THIS OELAy CAN INCREASE TO 200 NSEC WHEN THE ORIVING BLOCK 
HAS 6.2K COLLECTOR RESI STOR RETURNED TO -12V. 

~n'<THIS OE!.AV CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK 
OR THE OlOCK THAT DRIVES THE DRIVING BLOCK HAS 6.2K 
COLLECTOR RES I STOR RETURNED TO -12V. 

729918 

AEFEAENC! DRAWING 
SEE PRODUCTION DRAWING 370J75 

SOTOl 5 WilV lOG I C BLOCK lOW SPEEO WI THOUT LC AO 

OJ" 
-,a .'2" G 

A 
OJ 

11I9 OU R20 eo- 5.IK 
39K 

OJ 
0)2 1122 

OJ S.6K 
D31 

0 
OJ 

0)0 -:-
OJ 

018 -u -Ult , 
OJ 

016 R2 RI 
N J.tK 19K 

tJ 
DIIt RS 

OJ 5.61( 
Oil 

q 
OJ 

01 
R 

OJ 

LEVELS 

HIN !WI 

UP -.65 -.1 

• DOWN -5.8 -8.~_ 
UP -.65 -.1 

~ DOWN -5.8 -8.8 

UP -.65 -.1. 

• DOWN -5.8 -8.8 

UP -.65 -.1 

• DOWN -5.8 -8.8 

I UP -.65 -.1 

DOWN -5.8 -8.8 

UI' -.65 -.1 

DOWN -5.81 -S.S 

CIRCUli AND PAC'AG,NG SUNOARO 

ABC 4-2-62 

t-,:::':';~~:;';'::'::'';=~;='':~'''::;:;:':'''~I- OAT_[_+-~t"~l_NC_f_N_O_. -+-_Af_'_IO_V_AL---lI-__ DA_'_[ CHANGE NO. Up.OVAL 

-~~f:;= 
DlVILOPlIl"Hr NO. 

-----+------~-----

..... 
N 

I------~\O 
\0 

CD 



~r-~'~IA~N~OA~.O~I-r-------------------------------------------------------- 729919 en ..... _t;.;;O.;:D[=----1 

0'\1-----' 
0'\ 
N ,.... 

. , 

~AD'--8 
-C 
-0 . 

-E 

I • 
I I 
I 1 

-. F[jI_A,1 -G 
-H 
-Q, 
-R' 

OELA,,:. SOTOL • LOW SPEED 

LOGIC ILOCK WITH 5~ 01tK. COLLECTOR RESISTOR 

tuRH ON (NSEC) 
TURH O~f (NSEC) 

& 
100'~ 
200,w, 

"'THIS DELAV CAN INCREASE TO 200 NSEC WHEN THE DRIVING 
BLOCK HAS 6.2K COLLECTOR RESISTOR RETURHED TO -I2V. 

**THIS DELAV CAN INCREASE TO )50 NSEC WHEN THE DRIVING 
BLOCK OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 
6.2K CbLLECTOR RESISTOR ~TURNED 'f0 .. IZV. 

If:Q.UEN~E OF OPERATION 

!. AL~ INPUTS DOWN TRANSISTOR ON OUTPUT UP. 

2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 

). LOGIC IILDCKS HAY HAVE SVMBOLS OTHER THAN SHOWN • 

. -. 

SIGNAL PINS 
NME WAVE SHAPE 

II y INPUT 1 
• y IIII'UT -, 
C Y INPUT --, 
0 't INPUT 1 
E y INPUT , 
F V INPUT I 
Ii y INPUT I 

,N y iNPUT I 
'Q .v UU~ I 

G 

• 
... 

I 

, 
R Y INPUT ~ 
P Y OUTPUT ~ 

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 370373 

40 WAY LOGIC BLOCK lOw SPEED WITH LOAD 

-6 

II 
oJ) 

0)2 DJ R7 
5.'K 

OJ OJI 

0)0 DJ 
DCK:t-

OJ 029 

D.J R8 

028 5.6K , 
DJ 027 

026 I .. 
HCH*--

II" D6 
Q 

tJ 
05 

!\ 
OJ 

LEVELS 

KIN HAl( , 

UP -.65 -.1 
DOWN -5.81 -S.8 

UP -.65 -.1 

DOWN -5.SI -S.8 

UP -.65 -.1 

DOWN -5.SI -S.8 

UP -.65 - ,I 

DOWN -5.SI -S.8 

UP -.65 -.1 

DOWN -5.SI -8.S 

UP -.(,5 -.1 

DOWN -5.81 -S.8 

UP -.65 -.1 

DOWN -5.81 -S.8 

UP -.65 -.1 

DOWN -5.81 -S.8 

UP -.65 -.1 

DOWN -5.81 -8.S 

UP -.65 -.1 

DOWN -5.81 -8.8 

UP -.6S -.1 

DOWN -5:81 -8.S 
CINtUIT AND PACU"INC IIUDANO 

A'flOVll OAI( 

ABC 4-2-62 I 

L 
CHANGE NO. 

IIS~",--+ ___ -Jl.. ~ 

119217 -~-----+----t-------j~ 

c: _ .. ______________ ~----.... ---------------~~~--~--~~~~~--~-----.--~---------~----~------~--______ ~ ______ _LC_.-----_R_CU~I~T~F~~_'_l_Y~L::~ so OL 

II-_D_AJ:.:,..t --II- CHANGI NO. DlVllOPIHNI NO. 



.,::::'.. I I I 
-..; 

0 
cu. colIC 729920 

N J I o H A . j C7'I 

'" COol .... 
REFERENCE DRAWING -

SEE PRODUCTION DRAWING 370'7" 

DELAy: 'OTOL • LOW ,,,ro IO-WAY lOGIC BLOCK lOW SPEED WITHOUT LOADS 
LOGIC ll.OCK WITH 560 Oltlol COLLECTOR USISTOR 

lUlU! OM (NSf C) ~ !& 
100* 

1 
TUIU! OFf (NUC) 4tO 200-

~nus DELAY tAN INCIHAS( TO 200 NSEe WHEN THE DAIV,,,, ~ 

BLOtK KA5 6.2K COLLECTOR RUISTOR RETVRNED TO -IIV. 

-nus DELAy CAN INCRtAS£ TO )50 Nue WrlEN THE DRIVING i 
BLOCK OR THE BLOCK lnAT DRIYES nt[ DRIYING eLOCK "-S -II +IM I 

6.21t COLLECTOR RESISTOR RE1\JRH£D TO -12Y. 9· ! 

I ~ 
A- D!' ~ ~A" 

DJ 
» 

~ "" _·W'- - ~> ., D,!I C:II> i -I •• ? , .• 1' • 
-C 

D" OJt 
.» .. i 

-0 C- -;;, ~ -[ - DJ 
010 

I 0 
t I Dol o~ 

r-i-• I ,- DJ A!'AA 
T. 

-'[j ~ 

5:6: It 
-G D2a ..-

F_ tOI 
-H oyDJ -0. G -,.; 
-R ,..., OJ -.. _ O~6 -

06 OJ 
Q "'" - DJ l' 

. "-
~~ . 
OJ 

I£CJJfNCE 0' O'EMTIOM , . -~ or 

I. ALL IN,un DOWN TRANSISTOR ON OUTPUT UP_ 

I. AN., INPUT U' T~SISTOR 0" OUTPUT DOW. .. '\ 
, 

J. COLLECTOR .. 'ST If LOADfD." .. .. .. 
It. LOGtc BLOCKS KAy KAVE Sy..aOLS OMR mAN SHOW. 

'. "! 

" ~ 1- '0 1 - -.t-.. ~, ~2 • I'" • oofO-. ) . • - ..... )001210 41- )fji(. II 

'69218 "'5- ~ Di • l2 , ." • 369218 ..... *OJ • n 
,1702'+ -,- S. III -Z4-
3' 7"30 S.6"- • -2$-1-. • "GHAL UVILS -,- JO.1 DJ* -zt- 1692,1 PlNI kAIU: 

WAY£ SHAPf • DJ~ ~Z7- 6921' "I" AAl ~IO-

~II- • DJ 1J 1-2'- ~2" 

l Oft -.65 -,I ~12- JO.7 • D,.I-U .. 2.- 692" 
A y I..,LIT • 

.. ~:~ I . I DOWN -5.81 -8.8 IOJI ~6:2IZ2 ~~: Q> ~ ~ ~ ---, IJII -.65 -.1 T, " TI ,. • Y I.."UT • • DOWN -5.81 -8.8 §' .. JO.7 gJ -t-J- -30- )69218 
1.- • OJ ~l- "SI- .3692" 

~ 
UP -.65 -.1 • C y I .... UT 

-8.8 
. • !I,. JO.7 .1 OJ ~- -31- )6U" 

• "DOWN -5.81 . 1'- • DJ ~)- ...". '69218 

I 
UP -.65 -.1 17- I -)4-

0 y INPUT 

I ~ :: :: :: ~ ;:: it ~ : :: ~;: ~ ~ il , DOWN -5.81 -8.8 

I 
UP -.65 -.1 .11111111 • II till"" 111111 hIli , y IN'UT Ii till uli 11 ~ 1111 i: 1111111111 

I DOWN -S.81 ·8.8 1~1~llPl~llFl1 . 
I 

UP -.65 -.1 " ~I ... KI .. , 0 , y INPUT -S.S 1t84077-I DOWN -5.81 ~I . ! 
-.65 

,. -... 
l 

uP -.1 .. -
C y INPUT I 

DOWN -5.81 -a.8 COMPONENT SlOE 

I 
UP -.65 -.1 

H y INPUT 
-5.8\ -e.8 e OO\olN 

I UP -.6s -.1 
Cl y INIIUT 

• DOWN -5.81 -e.8 

U • UP -.65 -.1 
R y INIIUT . 0010111 -s.el -8 •• 

n UP -.65 -.1 , y OUTPUT t."uu ••• 'a, .. , •• , " •••••• 
• DOWN -5.81 -8.8 

",raOUl aan 

.. 
ABC ""2-62 

IRllINA1IONll 8USIN[SS IUCHIMlS tORP. II . ~" cu." 110 . ",.o,,~ tall eM."" 110 a"'oval a .. llor.'" .0. 
"A_'II~ CMD AS'" TS 1 R I O-W~Y.. -l~ ".n-61 115599 -LOCI~ BLOP; LOw ,SPEE~ WO/LOAO$~I ,-)-6) 1160Jit N 

\D 015.'''; , ;IIO~l\l SK~_.. ~I 12-)0-61 "'217 
\I) • C 

\II !A'l. kQ. ~-I-02 FLAil' Nlllll 
ClicUIT '''''''Lf 

to.) 

(~I~!l~H ~.)-I~~ ~i'R~.q-L-ic-:t~Ji~1 0 
"DTOL A"'U irHIC~ I 

IT-

I 

I 



c 

_-Or-
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SEQ.UENCE OF OPEkAT I ON 

I. INPUT DOlIN TRANSISTOR ON OUTPUT UP ' 

2. INPUT UP TRANSISTOR OFF oUTrur DOWN 

). ALL COLLECTORS HUST BE LOAD!:!) 

4. LOGIC BLOCKS KAY HAVE SYM80LS OTHER THAN SHOWN. 
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SEQUIN" 0' OPfl!B.IW! 

THE R£SET INPUT "ESPONOS 10 A NEGATIVE VOLTAGE LEVEL. REUTTING WItHS 
T6, T7, T5 AND 18 ,ON AND THE OTHER TRANSISTORS WILL BE IN THE OPPOUU 
ST.'\TE. THE GAnS AilE CONDITIONED IY A POSITIVE VOLTNlE LEVEL AIIO THE 
IIC SET IS RESPONSIVE TO A PC:i.mVI VOLTAGE Lf'/EL.'mIS, 10 SET THE 
TRIGGER HEANS TO TURN OFF THE TRANSISTOR WHOS£ GATE AND SET ARt: 10TH 
POSITIVE. THE DC SET RESPONDS TO A NEGATIVI VOLTAGE LEVf:.. 'miS, 
WHEN THE TRIGGER IS OC sn. n.ll.TI AND"" WILL IE ON. 

pElAy • NSEC 

IlNARY OPERATION~ 
GATED: 

TON 
MAX HIN 
ta3 )6 

135 "0 

T,USE TO" 
MAX "'N MAX MIN 
6J 16 240 tiS 
"8 16 20S 82 

T,ALL 
MAX HIN 

200 '5 
160 61 

NOTE: TON IS OEFINro A5 THE DELAY FROM THE TItlE AN At INPUT SlGAAL MRIVrs UNTIL 
THE ''OF'" TRANS.ISTOR HAS TURNED ON COHPLETILY. THIS IS HEASUlIO FROM THE 
TItlE THE At INPUT Wli SHIFTED 101. 

PINS SIGNAL IW\[ "VE SHAPr LEVELS 

C.O 

N.F 

A 

Q.p 

1.1 

G.L 

"'N MAX 
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GATE. 

DOWN -5.81 ·7.~ 

AC SET --' UP -.65 -.1 

-\ DOWN -5.81 -7.~ 

DC SET L UP •• 65 -.1 
DOWN -5,81 -7.~ 

UP ".65 ".1 
RESET 

-5.81 -7.~ DOWN 

OUTPUT 
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DOWN -5.81 -7.3 

OUTPUT UP .,., -.12 
. DOWN -5.8) -7. ) 

QA'I'r UP. -.ft' ".1 
DOWN -5.81 "7. 

IN THE POSITIVE DIRECTION UNTIL THE ,tp"" TAAt:SISTOR HAS SHifTED 90~ POSITIIIE, 

TO F, IS MEASUREO FROM THE TIMI! AN At IHPUT WlS SHIFTED 101 POSITIVE UNTIL THE 
OUTPUT OF 'THE ''ON'' TRANSISTOR HAS SHIfTED 90% HEGATIV£. 
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~. T7 AND Til ACT AS A LATCH WITH GATE IN CONTROLS. THE LATCH BACK IS 
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I. PINS 8 AND C HUST 8E DOWN TO HAVE A DOWN LEVEL AT )22 
2. PINS 0 AND A MUST 8E DOWN TO HAVE A DOWN UVEL AT 021 
). EITHER LEVEL DOWN AT 1)21 OR 022 WIll CAUSE THE 
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s. EITHER D OR AWILL CAUSE AN UP LEVEL AT DU 
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SEQUENCE OF OPERATION 

I. THE FIRST LEVEL,Of DIODES OF 80TH TIS AND TIO PERFORM A N~GATIVE 
AND, AND THE SECOND LEViL OF DIODES PERFORM A NEGATI VE OR INVERT 
FUNCTION. THE DIODES OF T7 ANO T7 PERFORM A NEGATIVE AND W:;ERT 
fUNCTION. THE OUTPUTS Of TIS AND TIO DRIVE TnE DIODES OF T7. 
THE OUTPUTS OF TIS. TID DRI VE THE DIODES OF T7. THE OUTPUTS OF 
TIS, TIO AND T7 ARE FED INTO THE fiRST LEVEL OF DIODES OF TI4 
WHICH PERFORMS A NECATIVE AND FUNCTION. THE SECOND LEVEL OF 
DIODES AND TI4 PE~FORM A NEGATIVE OR INVERT FUNCTION. THIS 
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ARE ODD OR EVEN PARIY\" AND THEN Tl4, ANOTHER EXCLUSIVE OR, 
COMPARES THE OUTPUTS OF TIS AND TID TO DETERMINE IF ALL FOUR 
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SEqUENCE OF OPERAT ION 

I. FIRST SET OF 0100£5 TO 13 AND T9 IIIRFORH A POSITIVI AND fUNCTION 
AND THE SECOND SET A NEGATIVE: AND. • 

l. LATCH CONFIGUIIATION IS PI"O,,"£O BV COUPLING THE OUTPUT Of T! 
lACK TO THE NfGATlVE AND OF T) AND IV TlJ TO T9. 

J. THE INPUTS TO TlIt'ERfOAH TWO LOGICAL FUNCTIONS. fI"ST SET 
'IRFDfWoi A NEGATIVE AND AND THE SECOIlD A NEGATlV~ 011.. 

It. THE ONE ANO TWO DIGIT NUI'IIERS SHOWN IN THE INDIVIDUAL lLotKS Of' 
BLOCK DIAGFWI REFER TO TRANSISTORS ON ntl CARD. 

S. 1). T9. TI AND TI J COLLE .. rORS MUST I' LOADED. 

6. INPun AND OUTPUTS ARE ALL V LINE LEVELS. fOR WAVe 'OMS AMD 
VOLTAGE LEVELS REFER TO CIRCUITS INDICATED IV CARO CODES IN 
BLOCKS; 

7. THIS CIRCUIT PERfORMS A LATCH "}UlATION WITH A GATE OUT. 

8. DELAY· NSEC 
HIN MAX 

PIN C, DDR 8 TO PINS A .. f: TURN ON 120 1t58 
TURN OfF 115 565 

PIN C. 0 OR 8 TO PINS G ~ H: TURN ON 80 258 
TURN OFF 100 "65 

PIN C' 0 OR I TO PIN i; TURN ON 95 )B3 
TURN OFF 107 523 

'IN L TO PINS A .. F: TURN ON 75 100 
TURNOFF 1.0 200 

PINS p. 1'1 AND Cl TO PIN I: TURN ON 7 58 
TURN OFF 15 us 

MOTE; THESE DELAYS BASED ON A .68K LOAO RblSTOR AT PINS 
G AND H All!) A .56K LOAD RE:oISTOR AT PINS A ,.,.0 F •. 

. TtiEY CAN IE fXtEEDED WITH A a.ARGEI'I COLLECTOR RESISTOR, 

0.5 
o. 

REFERENCE .DRAWING 
SEE PRCIDUCllON DRAWING 370349· 
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POSITION 

I 
2 
) 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
l7 
28 
29 
30 
31 
32 
33 
34 
]5 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
:;3 
5'+ 
55 
!;c. 

c. ••• c ...... • , .. -

r'rlr~rlr'rlr'r'·'rlr'r'r'r,r'rl 
leI mlll.ID/I"! 1311all,IIlIIYI hq Iwllv1lutiTIISI 

VALUE LMR HOLE UPP;"R HOLE POSITION VALUE 

15K 0614 0828 57 JO.7 
JO.8 2~14 243c· 58 AN 
15K )215 32251 59 JO.7 
AN In6 Il2fi 60 JO.5 
JO.6 18.16 ,828 6, 6801ll/2W 
JO.) 2716 272:l 62 JO.3 
JO.5 30'17 102', 63 JO.l 
AN 1't.17 3421 64 AN 
AN 3817 3827 65 JO.S 
AN 4217 4227 66 j5K 
AN ~17 4627 67 56 UH 
AN 5017 5027 68 JO.5 
AN 54.17 5427 69 AN 
AN 5817 5827 70 AN 
AN 62'17 6227 71 JO.l 
AN 66.17 6627 72 15K 
Jo.4 0618 0626 ]'j 15K 
AN Ill8 1328 74 JO.5 
JO.5 7~18 7628 75 JO.9 
AN 4019 4029 76 JO.7 
AN 4419 4429 77 15K 
AN 4819 4829 78 JO.3 
AN 5219 522S 79 4.7K 
AN 56.19 5629 80 Jo.4 
JO.8 6019 6035 81 JO.3 
AN 6<i19 6429 82 Jo.6 
680l\1/2W 69.19 6933 8] JO.5 
56 UH 8319 8333 84 15K 
680l\1/2W 8719 8733 85 AN 
56 UH 9219 9233 86 JO.] 
680nt/2W 9619 9633 87 AN 
56 UH 7420 7434 88 15K 
680i1ll2W 7820 7834 89 JO.5 
A.~ 3621 ]631 90 15K 
JO.5 8121 8131 91 15K 
JO.5 8521 tl'::31 92 JO.4 
JO.7 9021 9035 93 JO.5 
JO.5 9421 9

'
.31 94 56 UH 

56 UH 10021 10035 95 JO.5 
IK 1/2W 1622 16)6 96 15K 
JO.I 7222 7236 97 Jo.4 
43n t/2W 2026 2040 98 AN 
JO.5 2228 2238 99 Jo.6 
AN 2829 2839 100 JO.3 
JO.5 3031 3041 101 JO.8 
JO.4 6231 6239 102 Jo.4 
JO.7 2632 2646 103 JO.5 
AN 1233 1243 104 AN 
JO.7 4133 11147 105 AN 
JO.] 2434 241+0 106 AN 
Jo.3 0635 0641 107 AN 
15K 1035 1045 108 AN 
Jo.4 4335 4343 109 JO.) 
JO.l 0437 0443 
JO.3 0837 0843 
68onl/2W 5037 5051 

100 

HOLE PATTERN rlr1rlr,r,r1rlrlrlr,rlr,rlr1r'r' 
490263 IRllQllpllNilMllLI h<II"IIHt IGIIFIIEI JOlletlel,.t 

LOWER HOLE UPPER HOLE POS. ITl ON TYPE E B C 

5739 5753 I 083 3439 3637 )8)9 
5340 5350 2 08) 80)9 78' .. 7639 
5542 5556 ) 083 9639 941+1 9239 

10042 10052 4 03) IS45 1743 '94S 
2343 2357 5 083 6445 6247 6045 
7341+ 7.350 6 083 9552 9350 9548 
3245 3251 7 083 2163 2361 2563 
6945 6955 8 034 )767 3965 4167 
8145 8155 9 08) 9&77 9675 9an 
8946 8956 10 083 4179 4377 4579 
341+7 3461 IJ 083 7979 7781 7579 
6747 6757 12 083 1882 1684 1482 
7847 7857 13 08] 5682 5484 5282 
8647 8657 
2848 285'• 7148 7162 
7548 7562 
S31tS 6358 
1049 1067 
1650 1664 
4450 41+64 
0851 0857 
1251 1265 
0653 0661 
1954 1960 
3255 3267 
9355 9365 
9656 9666 

10156 10166 
5957 5971 
0859 0869 
88!i9 8873 
6461 6471 
6861 6875 
8261 8275 
1462 1470 
3063 )073 
5063 5077 
5763 5773 
6663 6677 
7864 ;872 
5565 5575 
2067 2079 
5267 5273 
8467 8483 
2269 2277 
.1673 3683 
6475 61185 
8675 8685 
9075 9085 
6277 6287 
8877 8887 
6079 6085 

IlmUliONAL BUSINESS MACHINES COl', OU[ CIIt.lIQ[ 110. APP.OVAL 
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:.!!.47 
:..!! 4. 
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:..!!.so 
-S4 :-un 
::-;0 SI 
-at -2' :at I? 

NOTES 
X 

]I 

XlI 

xo:r 

DATE 

PART NO. VALUE QTY. 

132399 43nllZW I 
213693 IK II2W I 
216460 It.7K I 
216472 15K II 
317014 680nl/2W 6 
491001 AN 32 
491311 Sf. UH 6 

318324 03) t 
]ltl325 OC3 II 
535009 0)4 I 

CIRCUIT /iUST C~F'ORl1 TO ENGINEERING 
SPECIFICATION 893160 
ASSE/1BLE TO ENGINEERING SPECIFICATION 
89301')/ 
IIJII I N BLOCK DENOTES MRE WI RE JUMPER 
491296 
ALL RESISTORS ARE 1/4 WATT AND 15% 
UNLESS OTHERWI SE NOTED 
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POSITION VALUE 

t 
2 
) 
It 
5 
6 
7 
8 
9 

10 
It 
12 
I) 
lit 
15 
16 
17 
18 
19 
20 
21 

, 22 
2) 
24 
25 
26 
27 
28 
29 
)0 
)1 
32 
)) 
)4 
JS 
]6 
H 
)8 
)9 
40 
41 
42 

JO.S 
AN 
AN 
PM 
AN 
JO.7 
JIoO 
JO.S 
AN 
AN 
AN 
AN 
AN 
JO.) 
AN 
AN 
AN 
AN 
JO.7 
AN 
AN 
AN 
AN 
AN 
JI.O 
AN 
JO.S 
AN 
AN 
AN 
AN 
JO.S 
JO.S 
JO.1 
AN 

, JO.S 
An 
JO.5 
JO.3 
AN 
AN 
JO.5 

LlWIER UPPER 
HOU HOLE 

11rt4 
1714 
33'i4 
7 ...... 
8714 
9914 
29.15 
2016 
61'16 
89J6 
3517 
4717 
52J7 
9717 
UI8 
4018 
6018 
7918 
)119 
9219 
2520 
55'20 
6920 
8120 
8S20 
4221 
7621 
2722 
5722 
7122 
8)22 
942) 
)824 
4524 
9725 
1)26 
89~9 
1730 
64,l0 
87.)1 
92)1 
(l8)2 

1424 
1724 
))24 
7424 
8728 
9928 
2935 
2026 
6126 
8926 
3527 
4727 
522,7 
9723 
2228 
4028 
6628 
7928 
)1)) 
9229 
25)0 
5510 
69)0 
81)0 
8540 
42)1 
76)1 
2132 
5712 
71)2 
8332 
9433 
)8)4 
4S)8 
97)5 
1336 
8939 
1740 
6436 
8741 
9241 
0842 

POS ITt ON VALUE 

4) 
44 
45 
46 
47 
ItS 
"9 
SO 
51 
52 
53 
54 
SS 
56 
57 
58 
59 
60 
6. 
62 
63 
6It 
65 
66 
67 
68 
69 
70 
71 
72 
13 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

AN 
AN 
JO.3 
JO.) 
JO.S 
JO.S 
JO.5 
15K 
JO.5 
AN 
15K 
JO.5 
AN 
AN 
15K 
680n 112W 
7.SK 
ISK 
680n .law 
).9K 
]00 PF 
JO.7 
20n 1/2W 
680n 1/2W 
JO.7 
7.SK 
AN 
JO.) 
15K 
56 UH 
JO •• 
].9K 
]00 PF 
56 UH 
AN 
680n 1/2W 
).,K 
]00 PF 
s6 UH 
7.5K 
JO.S 
JO.7 

HOLE PATTE AN 
.tOa60 

LOWER UPPER 
HOLf HOLf 

'932 
13)2 
42ll 
673) 
06)4 
21)4 
8115 
8ns 
10)6 
9TH 
1238 
7938 
4342 
5142 
1(4) 
4844 
5344 
1845 
0746 
S546 
5946 
6246 
4047 
)648 
5748 
7248 
9448 
)849 
4549 
6449 
9949 
2250 
26SC1 

1050 
)350 
6850 
7450 
7850 
8251 
2052 
2452 
7652 

1942 
2)42 
42]9 
6739 
0644 
2144 
81ltS 
8)49 
1046 
9747 
1248 
7948 
4352 
5152 
165] 
4858 
5)54 
18S5 
0160 
5560 
5960 
6260 
4061 
)662 
5762 
7258 
9458 
)855 
4559 
646) 
9965 
2264 
2664 
)064 
))60 
6864 
7464 
7804 
826S 
2062 
2462 
7666 

POSIT I ON VALUE 

85 
86 
87 
88 
89 
90 
91 
92 ' 
9) 
94 
95 
96 
97 
98 
99 

100 
101 
102 
10) 
104 
105 
106 
107 
108 
109 
110 
III 
112 
II) 
114 
liS 
116 
117 
118 
119 
120 
121' 
122 
123 
124 
125 

AN 
.10;7 
680n 1/2W 
JO.5 
AN 
JO.7 
JO.3S 
JO.) 
JO.5 
56 UH 
]00 PF 
).9K 
680n U;tw 
56 UH 
JO.5 
)00 PF 
7.SK 
JO.S 
6800 II2W 
625 PF 
,).9K 
JO.7 
56 UH 
)OOPF 
6II0n 1/2W 
680n II2W 
2.7K 
).9K 
JO.5 
JO.5 
15K 
).9K 
56 UH 
7.SK 
JO.) 
7.5K 
56 UH 
7.SK 
56 VIi 
JO.} 
JO.) 

LOWER UPPER 
HOLE HOLE 

8S5) 
975) 

1015) 
4)54 
9254 
8755 
Sl56 
8056 
9461 
0563 
0963 
5063 
566Lt 
6064 
1165 
6465 
5366 
5866 
7266 
g066 
n67 
))67 
4267 
4667 
8067 
1868 
)868 
6768 
)569 
4869 
7669 
9869 

10269 
6970 
7871 
8771 
8472 
1573 
31H 
68&2 
9082 

856) 
9767 

10167 
4)64 
9268 
8769 
SJ6,) 
8062 
9471 
0577 
0977 
5077 
5678 
6078 
1175 
6419 
5)76 
5876 
7280 
9080 
1381 
)3BI 
4281 
4681 
8081 
1882 
3882 
6778 
3579 
4879 
7679 
9879 

1028) 
6980 
7877 
8781 
8486 
1581 
)18] 
6888 
908S 

'CHAIiCt 110. 'A"IDWU 

=nil 
=u-" --.. -II =ill. 
-u .. 
=n-" -'I -f. 
::.!!..,. 
-." _. -'0 - .. 
.... f •• 

--" -II -I. --Ill 
--II 
-II --'0 
-,1 II 

-I' =ii'"" --... -I' 
=11" --.0 -ot' 
--ott 
-47 --4, - .. --... '-4' --41 
-41 
-.-40 -I' --I' -IT 

=it" =0-'. 
-II 
-II 
=i8"'10 
=U

1
' --.. -II 

--14 
-II --I' -II 
=-;;-'0 
--II -I' --I, 
-II 
--14 

PAil' NO 

216458 
216465 
216472 
317014 
)17021 
334949 
35(4)9 
491007 
491311 
492414 

318)25 
535009 

373333 

VALUI on 
J.9K 1 
7.SK 1 
'SK 6 
6808 1/2101 9 
2.1i( t/2W t 
20n 1/2\,; • 300 ?F , 
AN 36 
56 UH 9 
625 PF • 

083 10 
0)4 .. 

POSITION TYPE E • 
I 08) 7436 76)8 74',0 
2 08) )6)8 )840 )642 
) 08,) SI)4 53)6 51)8 
4 08) 5938 6140 5942 
5 08) 6742 694!1 6746 
6 08] 284) ,3045 2847 
8 os) 8944 9146 8948 
9 034 2473 2271 l469 

10 034 1482 2684 248(' 
II 081 0886 0684 0882 
12 08) 5285 508) S281 
13 (8) 6386 61134 6]82 
IS 034 7285 7483 768$ 
16 0)4 9)84 9582 9784 

IIOTES 
X CiRCUIT HUST CONFORM TO EN.INEERING 

~PECIFICA'(ION 8931~,7 
n ASSEMBLE TO ENGINEERING SPECIFICATION 

893001 
xu "J" IN BLOCK DENOTES BARE WIRE JUMPER 

"91296 
1lJ:I ALL RES I STvRS ARE t/4 w ANO t5% UNLESS 

OTHERWI SE NOTED 

CIRCUli AND PACUCING SUNDUD 

A'PIOVAL DATE 

c--:: ·-C· (~~ 

OAU CHAIIGE NO. • '''O~AL DEVlLOP.,lNJ NO • 
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D114]28 MDL 

CIRCUli AIIO PACKAGIIIG SlAIIDAIIO 
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~ ~2 __ -.:..7 ;.....;..5 ---' 

C't\ 
:--.. 
C't\ 

N 

7t .,., 

.. .. 

17 
15 
n 

395655 
A 

POSITION 

I 
a 
) 
4 
5 , 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3. 
J2 
33 
34 
35 
36 
37 
38 
39 
40 
4. 
42 
43 .... 
45 
46 
47 

c 
c .•• c ...... It ... 

.... ce., 5 
D J f -

II 

PART NO. VALUE OT"I. 

3J7006 200n .. 
i~ iI? it:>-

3170'0 4)on tt 
317027 11K .. 
491007 AN II 

3.8325 083 II 

'* '£*~~ ~ g: ~ 
• • 
tI 

N 

r1fl rlflrlrlrl,1rlrlr",r'rl r ", 
,.,,11 ,.\ UH'., Jillall"111 IVllxllwl,v1 Jut ITJ '" 

VALUE LOWER HOLE UPPER HOLE 

PM '429 , .... , 
AN 4829 484) 
AN 2930 2944 
200n 2031 20"S 
200n 37l' 1745 
AN 7231 7245 
AN 7631 7645 
loon 5432 5ltIt6 
200n 6532 6546 
200n 8432 8446 
4301l 2334 2)48 
430R 4035 4049 
430R Ins 5749 
43 OR 6935 6949 
43<¥l 8715 8749 
11K U)6 3250 
JO.7 2617 26 !I I 
JO.7 .... 17 4451 
11K 11.)8 1752 
11K 5138 5152 
11K 62)8 6252 
11K 8118 8152 
AN 2054 2068 
AN 3354 3368 
11K 1758 1772 
11K )058 1072 
JO.7 3658 3672 
11K 4558 4572 
11K 6058 6072 
11K 7258 7272 
11K 8458 8472 
430R 1160 1174 
4)OJ1 2460 2474 
4)on 3960 3974 
430R 54EO 5474 
4lon 6660 6674 
430n 7860. 7874 
AN 9961 9975 
200n 1463 1477 
200n 276) 2777 
200n 426) 4277 
200n 576) 5777 
200n 69£3 6977 
200n 816) 8177 
AN 4865 4879 
AN 6365 6379 
AN 7565 7579 

HOLE PATTE"" r1rlrlr",rlrlrlrlr,r1"rlr'r'r, 
490262 IRllollp" .. ' IMI ILlIKI t",btUQti,II£'IOI leU".,t 

'OSITION TVPE I • C 

I 08) 2)27 2US 2)2) 
2 08) It027 )825 402) 
1 08) 5727 5525 Si723 
It 083 6927 6725 6921 
5 083 8127 7925 8.23 
6 083 1979 2181 1983 
7 081 3279 3481 3283 
8 083 8579 878. 8583 
9 08) 118. 7)83 7.85 

10 08) 4482 4684 4486 
II 08) 5982 6184 5986 

HOrn 

If 
II .. 

I CIRCUIT I1UST CONFORM TO ENG INEERING 
SPEC I F I CAlIaH 893159 

XI ASSEMBLE TO ENGINEERING SPECIFICATION 893001 
III IIJII IN BLOCK DENOT[S BARE WIRE JUMPER 491296 

n:n: ALL RESISTORS ARE 1/2 WATT AND ±5% UNLESS 
OTHERWISE NOTED 

NA F /?-t·tL 
G <: 

OAf( CHAIIIG( NO. UPiOVAl DlVllO'MUf NO. 

X 1242 
W 
'-J 
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SEQUENCE OF OPERATION 

I. H. O. £ TIED TOGETHER 

Z. DOWN OUTPUT AT I, G. T4, 12 OFF, liAS( Of TS 
GOES TO A MINUS LEVEL ANO O'F 

,. WITH 15 OFF ITS COLLECTOR IS AT PLUS lEVEL; 
THIS FORWARO BIAS THE DIODES 0)0 TO 34 
ALLOWING ClIRRENT TO FLOW 

MOTt: FOR -36V USE AS IS, FOR -20'1, JUHPER BACK 
PANEL PINS UF'" AND ItR" 

~IGHAl. "'H' WAVE SHAPE 
NAME 

ACTIVATE LJ 1'1 U STORAGE 

G u INPUT 

A 
+34 -

r\ 
A ~ 

GRQUNO_ ~ 

DELAv 

lEV£tS 

MIN /'tAX , 
UP -5.26 0.24 

DOwN -7.44 -12.5 
UP -5.26 0.24 , DOWN "7.44 ~IZ~S 

L, 

t .. TURN-ON DELAy SHALL BE MEASUREO F~H TM£ 90% POIN'" OF THE FALL OF THE INI'UT Ptll5£' 
TO TM' ,ax. PO INT ON THE IUS£ OF THE OUTPUT PULSE AS MEASURED ACROSS R\. AND SHALl. 
IE HOT GR.fATER THAN 200 I',AAO SECONDS. . , 

2. TURN-O" D£lAV SHALLa! I1EASUREO FROM THE 10% 'OINT ON THE RISE OF THE INPUT PULSE 
TO THI 10'l POnlT ON THE FAl.t .. OF mE OUTPUT PUUE AS MEASURED ACP.OSS Rl AND SHALL 
I' NOT GREATiR TMAN 100 ""NO SEtONDS. , 

503591 

t 8639' (I) 'CltEW 

497534 CONOIJCTtVE 
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CUD CODE 729957 
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REFERENCE DRAWING 
SEE PROD~'CTION DRAWING 372359 

SENSE AMPLIFIER-~ECTIFIER A~D CLIPPER 
MOUNT CARD ON ONE AND ONE AALF INCH CENTERS NOTE D:ll 

+12 
019 

P4J 
RI8 

6.19K 
1/8101 

0(; 

RI5 

C24 

F 

r~o ur + ..... ~~_. _UF_+.·_'~4_2 _U_F-e 

l 10 UF 

TI 

4 

·12 

1-1- I 

+12 

R21 
5.49K 

-12 

1/8101 

R46 
249n 
1/8101 

R2S 
750.1 
1/8W 

~ 
o U50fl 1181011 I -25-

-:-

~C;OOII 

-12 

VOLTAGES AT PIN G AND 8 FROM CLIPPING CARD 
124 91 r-2- +22 UF I r-26-

1-3- ..... 21-

c 

INPUT WAVE FORM AT PIN E 
1'0. I VP-P NOM I NAL 

11.2VP-P MAXIMUM 
REFERENCE LEVEL +1.S9V TO -3.88V 

OUTPUT WAVE FORM Ai PIN C OR F 

I. LOW ACCEPTANCE CHANNEL 
OV TO ~05V REF TO -12V. READ CO NO • 
1.55V TO 1.91V REF TO -12V. READ 
WHILE WI\ITE CONDITION. 

2. H.IGH ACCEPTANCE CHANNEL 
1.92V TO 2.18v REF TO -12V. READ 
CaNOl TlON. 
2.S3V TO 2.90V REF TO -12V. READ 
WHILE WRITE CONDITION. 

I"TUHUlONAl 80$1"($$ MACHINES coap. 
IIAlIIE CARD ASH TSTR - SENSE 
AMPLIFIER-RECTIFIER AND CLIPPER 

DESIGN SHS 

124591 

I 020 

12 5 

399679 

OAT( CHANGE 110. 

11-21-64 122721 

r-4- +22 Uf 

l~ 1-5-
r-5- 2.2K 
1-7-
1-8-
1-9-
1-10- + 10 UF 
1-11- JO,7 16.2KV8w ~ rtZ- JO.7 I .& 

-13- 'AAS* 

~ -1"- JO .7 16.2KV8w 
-I~- 249fll/8w 
-16- 6.2K AA5*' e9 -17- 750nl/8w 1 100 fl 
-18- 6 19KIfcl~ T6 

..... 19- P4J -I<l- 1 JO.7 €:9 -20-
T1 ,.,21- lS.49KV8w JO.7 
@ ~22- 1f..9K 1/814 z:.9n 1/8~ 

.... 23- JO,7 P4J -Kl- TS 
~24- 10 UF + 

j'li:i!ii:I:::;illl:i:iill~ ~T9 ::::'111111111111""11,1111111, 

~CA 
Rip M KIH FOB 

o z 
~ " I 

COMPONENT SIDE 

r-28 
-29-
I-Tl- 492604 
1-31 

32-
33 

1-34 
1-35 4Ql01,!> 
1-36-

31 491008 
1-38- 491016 
1-39-
~40- '91008 
1-41- 213536 
1-42-
1-43-

44-
45-
46-' 491206 

-41- 491300 
48-

Tlo< 
T2-< 
T3-
T4- 2391057 
T5- 2391057 

278 
278 

T6 r-2::-::3--=-9-:-:1 0=5-=-7 --, 278 

T1 2391057 278 
T8 '--___ ~ 

CIRCUIT AND PACKAGlliG STANDARD 

APPROVAL DATE 

ABC 4-2-62 
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SEQUENCE OF OPERATION 

I. Wtll:N THE I NPUT I S uP t THE TRANS 1ST OR I S Off, 
THL OUTPUT IS O(Mt. 

2. WHEN THE I NPUT IS DOWN.' THE TRANS I STOR I S ON. 
ntl-: OUTPUT I SUP. 

). T2. Tit. T5 MUST BE COLLECTOR LOAOED. 
1+. LOG I C BLOCKS MAY HAVE SYMBOLS OTHH THAN SHOWN ~ 

SIGNAL 
PINS NAt-IE 

E,F 
T INPUT H,D 

Gtt 
PtA U OUTPUT 

DnAY • UUC: 

nJRH OM 
'1U1tN OF' 

'UNI"."., 
0.05 
O.tO 

MJI'''''H 0.2S 
0.40 

L 

I 

WAVE SHAPE 

, 

-t2M 

UP 

DOWN 

UP 

OIMt 

I .. Uti ~rn9865 
_=~[VA -r-

REFERENCE bRAwl NO 
SEE PRODUCTt'OH· DRAWING 371518 

CT.DL HIGH SPEED ONE WAY PNP ONE LOAD 

-12 

I 

..... --o11t5 

• 

LEVELS 

"'IN /'\AX 

t.~ 6.24 
-.74 -6.2." 
".54 .24 
-7."1t ·,2.&.8 

02 1007 

E3". ' ·t. 
. iT 

It 

O)lt f:i!!§:' T' 0)\ S fl 
fl 

T4~. 12!! 0'" 
fl. O)at '._--'-

r-------------------------~ C'IICUIf Alii ,acOIUIO IUIIIIUe 

ABC "-2-62 



Dose. A.-

SE'lUENC! OF OPEMTION 

, • WHEN POWER l$ up. THE ose I LlATOR TURNS ON 

2. PIN fit HUST n TlEO TO PI" • 

SIGNAL I'tff' HAI'IE WAYE SHAPE 

~ Out,UT ~l60KC 

729860 

REFERENCE DRAWING 
SEE PRODUCT tON DRAWtNG 3""05 

AllOY .. OSC IllATOR 360I(C,'FR~r RUNNING (CRYSTAlJ 

LEVELS 

HIN MAX 

UP .697 .8(i 

Dowtt -.92 *2 .... 

~.-

l 49t281 

'r 

tNAIIOt 10., .'1'110.,.' 
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COMPONENT SlOE 
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SEt!U~NCE OF OPERATION 

t. COLLECTORS:W 13, n., 16, T5 ARE TIED TO +6 iHftU A TERMINArt. 
RE$IS10I\ CARO AU,,) THf:IR £""TrEftS ARE TIED TO tUAR£NT ORIV£R 
SOURCE CARD THRU WINDINGS 1M CORE AARAY. 

2. A COWN INPUT AT A Wll!. TIJR.H Tt ON /VIti TJ OR 12 OE'END'", ON 
WHICH TRAN'SISTOA 1$ SUf'PLtED EMITTER CIJI'U\£MT FROM CURRENT 
DRIVER CARD. 

PIN' 
SIGNAl. 

HAN:: WAYl IHN'l 

"9; .... .".... 

A,_ I " .. lIT ..... J _ L:-:. __ ~ __ UP 

OM 

lEV£LS ' 

rAIN 

-.1 
01,.6 

"UOY - SWITCHES 

12' 
, 2 It 

• 00--.. _-_. ---

HAl( 

.... , 
"'2 

124 
HOA 

REFERENCE'DRAWING 
SEE PRODUCTION DRAWING '71490 
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I. THtS tARO uno TO "LTl" SuPPU 
VOL~AGES TO GftOUNO POTlNTtAt. 

1 cUlColI"1-729862 
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REFERENCE DRAWING 
SEE PRODUCTION DRAWING )1.501 

GENERAL PURPOSE FflTt.R CARD 
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IIqVENCE OF' OP£AATtOH 

•• eMU DECOUPLES TttE NEUTR'.L 'flUtE 0' A TWtlTlO 'Atft 
OIl THI SHICLD OF A COM.At., eMU ' 
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SEE PROOUCTION DRAWING 311S33 
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CABLE DECOUPLE, CARD 

C26 
10 UF 

C9 
10 UF 

'u~:h I.Do-~~ . 

: '---n-Jl: '''~~ 
eta 

.001 UP' 
ell 

.00t Uf' 

(20 e22 C5 , .. ~t~ ,"c~~, , •• ~'~. 
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.00' up. .00' \IF .00t UF 
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1t91727 1-1-

1-4 
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SEQUENCE OF OPERATION 

I. GATE AND SIGNAL UP, TRANSISTOR ON, Dalm OUTPUT 
2. GATE OR SIGNAL DOWN, TRANSISTOR OFF, UP OUTPUT 
3. INPUT DOWN, TRANSISTOR OFF, OUTPUT UP. 
4. INPUT UP,TRANSISTO~ ON, OUTPUT DOWN. 
S. LOGIC BLOCKS KAY HAVE SYMBOLS OTHER TfiAN SHOWN. 

PIN 
SIGNAL 

NAME 

B, E. INPUT 
T 

C SIGNAL 

G, F, INPUT 
U 

H GATE 

N, A. 
T OUTPUT 

0 

DELAYS - USEe 

TURN ON 

TURN OFF 

~ 

MINIft.IM 
o 

0.20 

WAVE 'SHAPE 

l~ 

"J -

MAXlttlM 
0.07 { 

0.55 

I 

032 
F 

FS 

LEVELS 

MIN MAX 

I +1.44 +6.24 UP 

t DOWN -5.46 -6.24 

L 
UP -5.46 +0.24 

PWN -7.44 n12.48 

, " UP +1.44 +6.24 

DOWN -5.46 ··6.24 

INTERNATI'OHAL BUSINESS MACHINES CORP. 
NAME CARD ASM TSTR-CAP SENSE 

AMPLIFIER - NO LOS 
DESIGN ~:ODEL 

DUAll SCALE 

CHECK DRAW VE 12-12-64 
APPRO ., .0,. '-_ CHECK 1 

H B - -

REFERENCE DRAWING 
SEE PRODUCTION DRAWING 371561 

CAP SENSE AMPLIFIE~ - NO LOS 

A 

cO-

DAlE 

3-2.5-64 

014 
H 

FS 

C7 

R6 

10K 

-12 -6 

§:~ 
083 ~,5 TI 
083 31 32 T 2 

T3 

492201 

0 

B 

DIS 
G 

fS 

C5 N 

10K RJ 
15K 
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LI\ 
,... .. c( 
LI\ ,+ 
0 lD ,...... 
C'f\ >-

R.4 + 
en ." 400A 
a .. tW . "" !Q 0 .... • 0 I C U 
~ (IJ 
en 

.3 
400B ,w 

8 II'S 

483127 (2) SCREW 

OVERVOLTAGE PROTECTION 6 VOLT 
MOUNT CARDS ON ONE"INCH "ENTERS NOTE XV; 

C5 IUO 
0.22 UF 560 n 

2089'62 BRACKET 

83462 NUT 
76574 LOCK­

WASHER 

'PI 
750 n 
IW 

RI6 
750 n 

Dt' R8 ON 
11K 

., 
1t.71t 

• • • •• •• •• 
JOeZ • 

• 
• • 

JO.7 • 
• • JO.7 , 

NOTES [!JO .. EJILJ 
JO • .1 
JO.7 

X CIRC.UIT MUST CONFORM TO 
ENGtNEERING SPECIFICATION 892575 

:J[ ASSEMBLE TO ENGINEERING SPECiFiCATION ..... --:0= ___ -04 
895'396 ANO e9l999 

n ALL .. RESISTORS ARE tl2 WATT ANO t5% 
UNLESS OTHERWISE NOTED (AS NOTE llJ[) 

XII[ ''Ju IN BLOCK OENOTES BARE WIRE 
JUMPER, 491296 

DJ[ ALL', WAn RES I STORS ARE :il % 
III MAX I HUM HE I GHT THAT COMPONENTS MAY PRo.­

JECT·ABOVE THE SURFACE OF THE CARD WILL 
8E .850 

%KI EPOXY CEMENT 483002 TO 8E APPLIED TO 
ftESIST~NCE TRIMMING SCREW AFTER A 
V(llT~GE SETTING OF ,.78+·~gg VOLTS IS 
MADE -. 

POTENTIOMETER 483218 NOT TO 8E SUBJECTED TO 
lIQUIOS. . 

DPD CIRCUIT' a PACKAGING STANDARD 

APPROVAL DATE 

HOL.E PATTERN 
JHT 1-24-62 .91474 

113950 

AP,,.OVAL 

awa 
.wa 
MOL 
MOL 

• •• • 
iS60 n + .---
• • + ................... ..., 
• •• ~~--. 

R P M K H F 0 

~ \. y J"-y 

a:a + 

8 

) 

COMPONENT SIDE 
OATE CHANGE NO. A",.OVAL 

.r, ;... 113606 t... 
.4-'5-63 0116t" 
2·' 1-64 Df 19678 GWS 

5-4-64 1:l0096 GWS 

22- , 
23-
24-
25~ 

26-
27-
28-
29-
30-
31-
32-
33-
54-
a&-
36""" 
37-
11-

9-
~ 
41· 
42-

TI 
T2 
T3 
T4 
T5 
T6 
T7 

370575 

317002 

)17007 

208955 

tUG 
0.05 A 
5W 

039 
C3SU 

026 
026 
086 



...0 ,..... 
Lt\ 
0 ,..... 
CV\ 

C'I 
0 

!~ .0 
C U 
I-' 
en 

co 
UJ 

> 

II) 

~ ,... 
I 

N 

+ 

0)9 
tlSu 

R20 
0.1 A 
SW 

OVERVOlTAGE PROTECTION 12 VOLT 
HOUNT CARD ON ONE-INC,H CENTERS NOTE XII 

R8 
'.8K 

R1 
]K 

PI 
7S0 n 
IW 

+ t5 
0.22 UF 

) 

R17 
ltoo ft 
IW 

370516 

02) 
DN 

R25 
680 A 

t% 
~o-~~-----4----------~----~~----------------~----------

81M o-______________________ -J 

483127 (2) ,SCREW 

NOTES 

"'.296 WIllE 

127697 WiRE 

208942 BRACKET 

8]462 NUT 
76574 LOCI<r 

WASHER 

X CIRCUIT MUST CONFORM TO 
ENGINEERING SPECIFICATION 892576 

:I[ ASSEMBLE TO ENGINEERING SPECtf.CAr.ON 1--"';:;";'::';;;'::':::"'--1 
895396 AND 8il999 

D. ALI,. RESISTORS ARE 1/2 WATT AND ts e• 
UNLESS OTHERWISE NOTEn 

:1m I'J" 'IN BLOCK DENOTE S BARE WIPE 
JUMPER, 49129' 

JJJl MAXIMUM HEIGHT THAT COMPONENTS MAY 
PROJECT ABOVE THE SURFACE OF THE CARD 
W'L.l BE .850. 

Xi EPOXY CEMENT 483002 TO BE APPLIED TO 
RES"ISTANCE TRIMMING SCR£W AFTER A 

JJZI 

. lJlII 

VOll-AuE SETTING OF 12.96!:~: VOLTS 
IS HADE. 

POtENTIOMETER 483218 NOT TO BE SUBJECTED 
TO LIQUIDS 

OPO (.;IRCI&IT a PACKAGING STANDARD 

APPROVAL 

JHT 

DATE 

1-24-62 
HOLE PATTERN 

4":5474 
APPROVAL 

'WB 
NGJ 
IWS 
IWS 
MOL 

• • • •• •• • • . .----. 
~ JOJ, 

• JO~.l 
JO.] 

4-0. 22UF l .. . 
CE:J 
o:JD 

4 FE 04 
• 

• •• t .---+ IK 

• 
• • 

COMPONENT SIDE 
DATE CHAN.,E NO. 

5-23 .. 62 011 J950 
::.~ t"J.,· 113606 

4-15-63 D116148 MOL 
2- t 1-64 Oll9678 GWS 

$-4-64 '120096 GWS 

Tt 
T2 
T3 
T4 
T5 +-___ ~ 

T6 i-----~ 
T1 

026 
026 
086 



370578 
OVERVOLTAGE PROTECTION 30 VOLT 

MOUNT CARD ON ONE INCH CENTERS HOTE %I2 

'. 
+~----__ -----------4~---------------4~--------------~---------4~-.~ 

'" .. 
o .... 
• 

N 

R27 
2.7K 
IW 

R2 
4.7K 

R4 
2.6K 
SW 
til 

P) 
........ - ....... x....750 n 

D" 
ON 

+ e23 
0.22 
UF 

IW 

R7 
3K 

,. r..30 
51 11 
IW 

RI 
220 n 

IIASa-------------------------------------------

483127 (2) SCREW 

491296 WIRE 

127697 WIRE 

20894 2 BRACKET 

-.8]462 NUT 
,:76574 LOCK­

~ 
WASHER 

CIRCUIT MUST CONFORM TO 
ENGINEERING SPECIFICATION 892578 

323920 
317025 

~ ASSEMBl.E TO ENGINEERING SPECIFICATION t---~--f 
89~395 AND 891999 ' ,~ 335138 

:rm:. 
ALL RESISTORS ARE 112 WATT AND t~% 
UNLESS OTHERWISE NOTED 
tlJ " IN Bl.OCK DENOTES BARE WIRE 
JUMPER, 491296 

MAXIMUM HEIGHT THAT COMPONENTS MAY 
PROJECT ABOVE THE SURFACE OF THE CARD 
WILL BE .850 ; 

X2 EPOXY CEMENT 48)002 TO BE APP.LJED TO 
RESISTANCE TRIMMING SCREW AFT-ER A 
VOLTAGE SETTING OF 32.4::~gg VOLTS IS 
HADE 

• 
~ 48)218 AND 208975 HUST NOT BE SUBJECTED II:) TO ANY LIQUIDS 

r OPO CIRCUIT. PACKAGING STANOARO 

APPftOVA&. DATE 

207328 

483200 

• • • • • • • • • • 

1 220 n t • • 
t+012~Ft 4·ZK 

• 
! • 

• • 
2.7K IW 

• • 
• 
• 

• • • t 1;00 n S'J ! 
• • • 
• • • tJ n 5W ! 
• • • 

• • 
! 

• • 

RPMK HF DB 
I '----y---J '--v---' 
~ 
- + I 

• 

JHT 1-24-62 HOLE PATTERH 

493474 COMPONENT SIDE 

• 

RII 
200 tl 
2W 

TI 
T2 
T3 
T4 
T& 
T6 
T7 

R20 
l n 
SW 

D.l9 
C3Sf' 

"OT£~ 

208975 

IHTEa::.HJO:!Al BUSINESS r.~ACHm[S CORP. CHUGr NO. " .... "OVA &. OArr CHANe,; "0. A~~ftO'tW.. D£YfLO'IiIUr "o. 
~~~~~~~~~--~~~.~------~--------~------~------~--------_+--------~------------~w ....., 

Q 88-2128 
:~~~~~~~~--4-------~------~--------~------~------------1~ 

~~--i~~=-==-~~-+-'::"':":"':'~--Jla I 13606 '- co 
[) 116180 LHR 

120096 GWS 



. ...; 

!, • 

OVERVOLTAGE PROTECTION 20 VOLT 
HOUNT CARD ON ONE. INCH CENTERS NOTE III 

0'\ 
....... LU 
LI\ 
0 c.!J ....... -
N'\ >-

ito .. 
"" R2 A4 D R27 

I~ 
.. 
0 IoSK 2.1K I.SK 

.0 .... SW I c U N :i:1% ; 

P) 
t--~....-~I:K.. 750 n 

. , 

033 
1)N + C2l 

0.22 
UF 

IW 

IIASQ---------------------------------------

127697 WIRE 

208942 BRACKET 

,483117 (2) SCREW 

8)462 NUT 
76574 LOCK .. 

~OTES 
WASHER 

X CIRCUIT MUST CONFORM TO 
ENGINEERING SPECIFICATION 892579 

2[ _SSEMBLE TO ENGINEERING SPECIFICATION 
895396 AND 891999 

n ALL RESISTO(S ARE 1/2 WATT AND t5% 
UNLESS OTH£RWISE NOTEl> 

xm I'J" IN BLOCK DENOTES BARE WIRE 
JUMPER. 491296 

XDl MAXIMUM HEIGHT THAT COMPONENTS MAY 
PROJECT ABOVr THE SURFACE OF THE CARD 
WI LLBE .766 _ 

Xi EPOXY-tEMENT 483002 TO BE APPLIED TO 
RESISTANCE TRIMMING SCREW AFTER A 

llZI 

: Jl[[[ 

BnraI 

VOLTAGE SETTING OF 22.6::~gg VOLTS IS 
HADE 

483218 AND 208975 MUST 'NOT BE SUBJECTED 
TO ANY LI QU I OS 

DPD CIRC,",!T a PACKAGING STANDARD 

APPROVAL DATE 

JHT 1-24-62 

INTERNATIONAl BUSINESS MACHINES CORP. DATE 

.llIOQI ~ 

31]021 

2073'l1 

323920 
317025 

51~00 

512400 

208970 

208970 

l-

I-
~ 

l-

I-

I-

l-
I-

I-

~ 

~ 

I-

~ 

l-

I-

l-

I-

I-

l-

I-

484339 
D 

-: 5-21-63 DI16180 

I 
t 
;S 
4 
5 
i 
7 

• 9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

It 
• a 

a 

IUlt 
200 n 
IW 

a' 

RII 
200 n 
.W 

:·~'ZK P~g n t i+O.22UFJ ~ a • a a 
tl.SK SW.,%a i • 

• • a 

• t 1.5K + 
a • • • 
aSI n'IW 

a 

a 
000 n 
• 
• • 
£0.5D ~W • • i 
a • • -- • 

• i 

COMPONENT SIDE 
CHANG£: NO. ... '10YAl 

-4-64 1200 6 • GWS 

TI 
T2 
T3 
T4 
T5 
T6 
T7 

370579 

120 
0.1 n 
SW 

D39 
Cl5F 

DEVELOPMUT NO • 

88-2127 

-----

026 
026 
086 

W ......, 
0 
V1 ......, 
\.0 



rt. 
t 

...... .!-&-a 
'" a <.D 
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20 VOLT OIFf. AMPLIFIER 
HQUNT CARD ON ONE-INCH CENTERS - NOTE xut 

~) .~9 

370607 

N\ 
>- HEAT SINK­

O 
Q.~----.-----------'----~---------------o~--------~ 

I 
! 

! 
! . i 

Iw It) ..... 
3 a ·0 
zO to-
!ICy . I 
I;; ,.N 

048 

FO ! 1~692 :: 045 . 

INl692 

NOTES 
• X CIRCUIT MUST CCWFORM 10 

ENGINEERING SPECIFICATION 892601 
· :II ASSEMBLE TO ENGINEERING SP£CIFtCA11ON 

L 
(+) 

..a)098 

483129 SPACER . 
483.38 SCREW 
620)1 LOCKWASHERiL 

EC 

• 895396 AND 891999. . 
'm ALL. RESISTORS AREal! WATT AND t 00/0 "-'-"":''';''';'';;--f 
· UNLESS OTHERWiSE NOTED 

2K 
JO.~ 

B 

.::J1Il "" II IN BLOCK DENOTES· BARE WIRE 
_ JUMPER 491296 UNLESS OTHEAW t SENOTED 

. ,DlZ 

-. III DO NOT CR IMP TRANS I STOR LEADS. 
.~ MAXIMUM HEIGHT THAT COMPONENTS HAY 

PROJECT ABOVE SURFACE OF THE CARD 
IS .850 

XxII CASE IS ELECTRICALLY CONNECTED TO 
COLLECTOR, CONNECTION COMPLETED 
THROUGH JUMPER. 

XiIII WASHER 8446 TO BE PLACED BETWEEN HEAT 
SINK AND CARD SURfACE. 

XII: ' 
"*XI HEAT SINKS 4924)4 OR 4924)5 TO BE 

SELECTED AS REQUIRED 
134 (241lta06 

CIRCUIT ANO PACKAGING STANDARO 

DATE 

HOLE PATTERN 
747800 

INTERNAT10NAL BUSINESS MACHINES CORP. DAU CHANIE Ito. 

.Ot UF 
JO.7 • • 

ED 
,,-~~;..--+---..... ~ 

~ 

COMPONENT SIDE 

DATE CHANGE NO. APPROVAL 

111822 8"30-62 113136 NOTE DJl 
112448 ,2-19-63 117838 

NAME CAAO A SM -FTTrSTf;;;R:.::..----=.;20;--:..VO,;;..:l::..:.T_tl-..:::6-.:-8~-..:::.6!_1 ---'-!.!..!..::;::.._-+.:.:.:..::.::....::=-I-..::...,;:!.::.-::.!:..+---..!...!..~~_+-~!::...!~-I I OIFF. AMPLIFIER '2-1-61 GWS 
I I 2448A 8-10-64 121671 FVL 

t 1168) 
113967 NOTE 1m 

--+=-=-~~.::-+---t-=-~;"--~I 12-26-61 

I ., .. '-1,.. 
APPRO HO·~3.. 3-28-62 

6 .. 22-61 

R9 

2K 

84If6 (2) WASHER 
48) 128 StREW 
]8051 (2) NUT 
620]1 LOCKWASHER 
NOT ES .Jjill:.IllllJ: 

213692 

...-. .... 47 .... 7_28_2_ ..... I t3 

317095 

483202 

026 
"'-'=~--f 026 

DEV£LO'MUT "0. w 

88-2150 
......., 
0 
()"\ 

0 ......., 



'\Q 

co ) 

0 (,!J 
...0 
0 c.p ,...... 
n"\ >-

f:!/.. 

30 VOLT Dlff. AMPLIfiER 
HOUNT CARD ON ONE-' NCH. CENTERS - NOTE xn: 

(-) 01' 

370608 

! V) ., Q o---__ --------~.--~~------------~--------__ .'" !g 0 
to-lu I t; N 

Fa 

oJ68 

t ~692 
• N.692 

:: 

R41 
1.7K 
Iwt., 

L-----K 

. NOTES ' 323920 

B 

• X CIRCUIT MUST CX»IFORM 10 
• ENGINEERING SPEC I f.tCATa ON 892608 
;II ASSEMBLE TO iNGINEERING SPEClF1CATtON 

895396 AND 891999 
m ALL RESISTORS ARE 112 WATT AND t 5% s..--::;..;.....;.~--I 

. UNLESS OTHERWWe: NOTED 
'SUI. 1f.J If IN BUlCt< DENOTES BARE WIRE 

JUMPER 491295 UNLESS OTHERWISE ,NOTED 

D 00 NOT CRIMP TRANSISTOR LEADS 
DlI MAXIMUM HEIGHT THAT COMPONENTS MAY 

PROJECT ABOVE SURFACE OF THE CARD 
, .5 ,850 

X2II CASE IS ELECTR'CALLY CONNECTED TO 
• COLLECTOR,' CONNECT JON COMPLETED THROUGH 

JUMPER. 
liIrI WASHER 8446 TO BE PLACED BETWEEN HEAT 

, SINK AND CARD SURFACE. 
XIX . 

*1([[ HEAT $'NKS 492434 OR 492435 TO 8E 
SELEC'(ED AS REQUIRED 

Ctr.C,utT ANO PACKAGING STANDARD 

APPROVAL DATE 

484335 
C 

HOLE PATTERN 
747800 

K 

l 
(+) 

EC 
_---0£ 

84!16 (2) WASHER 
ltS)t28 SCREW 
)80$' (2) HUT 
6203. LOCKWASHER 
NOTES ~.XJIIt . 

COMPONENT SIDE· 

lMTERNATlONAl BUSINESS MACK1KU CORP. DAU CHANU Ito. APPROVAL OAT£ CHANG£ NO. APPROVAL 

89 

2K 

535441 026 
)..-";;":53::":;5"";"44--,--1 0 26 

DEVELO'MUT 10. 

6-8"61 NAME CARD ASM TSTR -30 VOLT 11 t822 NOTE J.lll 8-)0-62 JJ 3136 NOTE llJl 88 _ 2 I 5 I \..v 
DIFF·, AHPLIFIER 8 8 WS -...J ;1 r~~~~~~~:-'----1W'~2-~I~-~6~t~1'~12~~~~~N~0~T~E~xm~~12~-~j9~-~61~~~'~j7~· ~l~~~~G~ __ -t-----------1~. 

1
~~~~~~--~~--~--~II~.t~~~2~6-~6_1~~"~2~~~8~4~~N_O_TE~xm==~8;·_·~lO~-~64~~~.2~1_6~71~~ __ ~FV~L~~~ ________ ~~ 

.. or". ~)... II ]685 NOTE. XIY 
• I.\O-G:t":t 3-28-62 '013967 NOTE x:oz: 

6-22-~1 



, .' ;~~-r--~~------~------------------------------------____________________ ~ ________ ~ 

'-0 
0 ,...... 
N'\ 

h ; 

B 

20 VOLT AT 15 AMP OlfF AMPLIFIER 
KOUNl CARD ON ONE INCH CENTERS -, NOTE DI 

~. ( .. ) 
c..!l. QU-----~------------------~._----_, 
>--

\0 
J' 

0 ,... 
I 

N< 

D 

L(+) 

NOTb 
X CIRCUIT MUST CONFORM 10 
. ENGINEERING SPECIFICATION 8926. I 

::II ASSEMBLE 1'0 ENGINEERING SPEQFlCATtON 

015 
Ee 

", 89&396 AND 891999 
E;t ALL RESISTORS ARE 112 WATT AND t a% t-3 .... 0_0 ..... 72_'_ .... 

UNLESS OTHERWISE NOTED 
'ElI .t -I It IN BLOCK DENOTES BARE WIRE 

• JUMPER 491296 
Dll 

x2 DO NOT CRIMP TRANSISTOR LEADS. 
Xi! MAXIMUM HEIGHT THAT COMPONENTS HAY 

~ PROJECT ABOVE SURFACE OF THE CARD 
. as .850 

%KIl CASE'S ELECTRICALLY CONNECTED TO 
.. COLLECTOR, CONNECT ION COMPLETED 

THROUGH JUMPER. 
JJII1 WASHER 8446 TO 8E PLACED 8ETWEEN HEAT 

~ SINK AND CARD SURFACE. 
XIX 
i~ HEAT SINKS 492434 OR 492435 TO 8E 

SELECTE~ AS REQUIRED 

CIRCUIT AND PACKAGlNG STANOA"D 

APPROVAL DATE 

209002 

HOLE PATTERN 
747800 

E 

Rit. 
2K 
tWt11 

8AA6 (2) WAStIER 
483 .28 SCRE\# 
)80S' (2) NUT 
620)1 LOCKWASHER 

NOTES XDII.XIIII 

i:::=J, ., ~ 
£====! ~ E;-, • 

!' C. • • 

COMPONENT 51 DE 

K 

370611 

R23 
1.65K 
Iwt.% 

317019 

1--...,;47-.7_28_2_-1 113 

t--~ __ 44 __ 1_-f 026 

....... -------1 026 

DAil CHANGE NO. APPROVAL DATE CHANG£ NO. APPROVAL 
~~~~~~~~~~~~~~~~--~~--~~~~r-------+--------~~~~-r----------~w 

6-8-61 111822 NOTE Dll NOTE XDl 88 - 2 160A -....J' 

DUUOry,", NO. 

6 112 '·"'8 GWS 0 : I 12-1- I 't&f' 1-------1 '" 
r-~~~~r=FV~L----~ 

I 
t:-:::::-::+-'-;-i-:--t;';::-~?":"t::'::":':"-:t-:: -::-::-?:=----il 12- 26 .. 61 I I 2448A 

2 • to • (, "... II 3685 
. 3-28-62 I tl967 

6"22 .. ~1 

I 
i 



N 

B 

I· 
6 VOLT DIFf AMPLIFIER 

MOUNT CARDON ONE INCH CENTERS· NOTE XII 

NOTa 

, 

048 
INt692 

C 

D4s 
IN1692 

:J: CIRCUIT MUST awFORN 10 
• ENGINEERING SP.ECIFlCATION 892612 

K 

:JI ASSEMBLE TO ENGINEERING SPECIFICATION 

L 

8446 (2) WASHER 
483&28 SCREW 
38051(21 Nut 
620) tLOCK\-IASHER 
NOTES xm.xm:n: 

. • 895396,891999 , .... --.;.-----1 
:JII ALL RESISTORS ARE In WATT AND t 5% i--::~-=-=----1 

" UNLESS. OTHERWISE NOTED 
:JIll. .. J If IN BLOCK DENOTES BARE WIRE 

JUMPER 491296 UNLESS OTHERWISE NOTED 
'XIi 

III DO NOT CRIMP TRANSISTOR LEADS. 
XiI MAX HEIGHT THAT COMPONENTS MAY PROJECT 

ABOVE SURFACE OF CARD IS .850 . 
~ .CASE IS ELECTRICALLY CONNECTED TO 

COLLECTOR, CONNECTION COMPLETED THROUGH 
.. JUMPER 

XiIII WASHER 8446 TO BE PLACED BETWEEN HEAT 
SINK AND CARD SURFACE 

J:I.[ 
~ HEAT SINKS 492434 OR 492435 TO BE 

SELECTED AS REQUIRED 

CIRCUIT AND PACKAGING STANDARD 

APPROVAL OATE 

.34 [24,4806 r T9 * 

HOLE PATTERN 
747800 

RI5 
L2K 
SW a% 

COMPONENT SIDE 

370612 

Q 

"'8) t 29 SPACER 
413'38 SCREW 
62031 lOCkWASHER 

tl3 

INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO, APPROVAL 
~~~~~~~~~~~~~~~~--~~----~----=--+-t2---'~~63~~H~78~3~8~--~G~W~s-----+------------;~ 

88-2149 0 

Ir~~~~~mr.~~--i~~~.~~~~~~~----~~----_4------~-------~~ 

I 
12-26-61 N 

J.L-L=~~~~ ____ ~~~~r_-----~--------_+------~ 
• APPRO 3-28-62 

6- 22-61 
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ItUJ 
88 
Zu 
;! 
en 

B 

r------'---------------------------T----------370613 REFERENCE'rd:"6 VOLTS 
MOUNT CARD ON ONE I NeH CENTERS - NOTE JJl[ 

:E: Rtg 
c.D (.)Q o-------._---9------....... .--...,.AAA ........ 
>-

It) .,. 
o ~ ,... 
I 

N 

D 

L (+) 

048 
,....--aG--oG A 

• N,692 
F 

D4s 

'N.692 

NOTES 
X CIRCUIT MUST COOFORM TO 

ENGINEERING SPECIFICATION 8926t3 
:II ASSEMBLE TO ENGINEERING SPEClF'CATlON 

995396 AND 891999 

Rll 
2.~K 
tw 
'% 
RU 
t.71< 
IW,I% 

RII 
.60 II 

EI ALL RESISTORS ARE 1/2 WATT AND t &0/0 1--..;.:;.----.... 
.. UNLESS OTHERWISE NOTED 

"JIll. "J 1\ fN SLOCK DENOTES BARE WIRE 
JUMPER 491296 UNLESS OTHERWISE NOTED 

, JIlt 

DO NOT CRIMP TRANStSTOR LEADS. 
MAXIMUM HEIGHT T'~T COMPONENTS MAY 
PROJECT ABOVE SURFACE OF THE CARD 
IS .B50 
CASE IS ELECTRICALLY CONNECTED TO 
COLLECTOR. CONNECTION COMPLETED 
THROUGH JUI1PER 
WASHER 8446 TO 8E PLACED BETWEEN HEAT 
SINK AND CARD SURfACE. 

,'I.[l. HEAT $ INKS 492434 OR 492435 TO BE 
SELECTEn AS REQUIRED 

C:IRCUI" AND PACKAGING STANDARD 

APPRIlVAL C1ATE 

317005 

209002 

483208 

4i84367 
c 

HOLE PATTERN 
747800 

OATt CHAMGE MO. APPROVAL 
6 .. 8-61 111822 NOTE nJl 

12-1-6\ 112448 NOTE n:u 
12-26-61 112448'" NOTE XlJl 

2.(,,· I. '2.,. 113685 NCllrTnt 
1-\0",- "'- 3-28-62 113967 NOTE llll 

6- 22-61 

Dll 
Ie 

'.8K 
tW 
II E 

Ii 

481U9 SPACER----
483t)8 SC,EW 
62011 LOCKWASHER 

COMPONENT SIDE 
I 

DATE CHANGE NO. APPROVAL 
6-21-62 DI13950 

8-30,,62 113136 
12-.9-63 11]838 

8-10-64 121671 

.... -OK 

R4 

-6 
REfERENCE 

8446(2) WASHER 
483 t 28 SCREW . 
3805&(2) NUT 
620)llOCKWASHER 
NOT£S .0:0:, 

113 

OEVUO'MUT NO. 
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3 VOLT MARGINAL CHECK Otff AMP 
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~ DO NOT CRIMP TRANSISTOR LEADS. 
'JJlI MAX I MUM HE I GHT THAT COMPONENTS HAY 
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COLLECTOR, CONNECTION COMPLETED THROUGH 
JUMPER. 
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B J -t~S~S. 

SEQUENCE OF CPERATION 

I-

2. 

NOFJ1Al orE RAT ION ? I NS A AND B TIEO 
TOG[THER (DRIVE EIMS FROM PIN G • 
POSITIVE GOING INPUT ON PIN B C USES 
8' TO TIME OUT 400 MILLSEC. lSEE 
TIMING CHART). 

3 .. THE N.C. REED RELAY IS DE-ENERGIZED 
(POINTS CLOSED) FOR A OR 8 1 UP 
OJ,El£R RUN CONDtnON]., . 

4. 

5. 

FOR A ONl Y . f N THE UP LEVEL THE NC' 
REED RELAY IS DE-ENERGIZED {POINTS 
CLOSED}. FOR A ONLY IN THE DOWN N.C. 
REED RELAY IS ENERGIZED (POINTS OPEN). 
THE LEVEL OF THE WAVE FORM APPEARING 
AT RRI-2 IS DEPENDENT ON TYPE OF LOGIC 
BEING DRIVEN. 

A. 

8. 

fOR DRIVING INTO CTRl. CTbL, SOTDl· 
AND SDTRl CONNECT THE fOLLOWING: 

fROM TO 
-E- r 

F P 
H J 

DRIVE FROM PJN E 

FOR DRIVING CURRENT MODE. CONNECT 
THE FOLLOWING: 

FROM TO 

-12 

........ -I 740601 
Z K V 
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SEQUENCE OF OPERATION 

I. BOTH INPUTS TO A TRANSISTOR UP, TRANSISTOR ON OUTPUT DOWN 
2. FOR UP OUTPUT. EITHER I NPUT TO 80TH TPANS 1 STORS HUST BE DOWN 
3. lOGIC 8LOCKS HAY HAVE SYMBOLS OTHER THAN SHOWN 

SI~NAL PINS 
NAME 

A,e, 
U INPUT F,N 

B,G. 
f..p U I»PUT 

C.M T OUTPUT 

DELAY - une 

TURN Olf 
lUlIIHOFF 

MINIMUM 
0.05 
0.05 

. 

MAXIMUM 
0.10 
1.50'>'t 

I 
WAVE SHAPE 

I 
I 

1ITHIS DELAY CAN OCCUR OlflY ON HEAVILY LOADED BLOCKS. 

.. 

f 

UP 

DOWN 

UP 

DOWN 

UP 

DOWN 

NOTal THE ABOVE RANGES OF DELAYS ARE REflRES£NTATIVE. SPECIFIC CIRCUIT 
APPl.ICATION AN~/OR WIRING CAI'AeITANCE HAY RESULT IN DElAYS WHICH 
ARE OUT OF THE GIVEN RAltGES. IN SUCH CASU. CARD REPLACEMENT 
SHOULD INDICATE I' TH£ .cIRCUit IS OUT 0' SPECIFICATIONS. 
t1W1PlE: lOClt It.OtK DRIVING Ef "OR". 

lEVELS 

HIN 

-5.26 

-7.41+ 
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SEQUENCE OF OPERATION 

I. 80TH I NPun TO A TRANS I STOR DOWN. TMHS UTOR ON OUTPU'f lit" 
2. FOR DOWN OUTPUT. E tTHER I NPUT TO 80TH TRANS I STORS MUST U \If' 
3. EXTERNAL LOAO I HG OF COLLECTORS REQUI RED 
4. LOG Ie IlOCKS MAY AAVE SYMBOlS OTHER TAAN SHOWN 

SIGNAL PINS 
NAME 

A,D. 
F .M T INPUT 

B.G, 
E.' T INPUT 

e,H u OUTPUT 

DElAY· une 
",NHUH 

O.fO 
o.os 

• d 

/oIAX'MlIM 
0,80 
0.80f : 

I 
I 
I 

WAVE SHAPE ,~, 

,~ 
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*lKlS DELAV tAN OCCUR ONLY ON HEAVILY lOADED 8l0C«S. 
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MoTEt THE PJOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECI'IC CIRCUIT 
APPLlCATfOH ANO/OR WIRING CAPACITANCE HAY RESUL'l' IN DElAYS WHICH 
ARE OUT OF THE GtVEN MH!lES. IN SI1CH CAsn, CARO REPlACEMENT 
SHOULD tND"tATE IF THE CIRCUtT IS OUT OF SPECH'.tATtONS, 
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SEQUENCE OF OPEAATION 

I. BOTH INPUTS TO ~ TRANS1S'fOR DOWN, TAAN$)STOR ON 
OUTPUT UP ' 

2. FOR OWN OlJTPUT. I fTHER 'NPUT TO SOTH TAAH'tSTOR$ 
MUST IE UP . ~-... 

l. LOGIC aLOCKS MAY lWtE SYMBOLS OTHEI\ THAN SHOWN 

SIGHAL 
I'INS MAAE WAVE SHAP!! 

A,F I T INPUT D.H 
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11,0 I T INPUT l.' .. 
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e,N u OUTPUT 

---
DELAY • vue 

HINII1.II1 MAlWtJM 
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tul\M on 0.0$ '. O.80f i' 

*TH •• oruw CAK OCCUR ONlY ON HEA~lLY lOAOE08lOCKS. 
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nquEMtE OF OPEAATtOM 

I. All t "PUTS UP TRAM" nOR ON OUTPUT GOWN 

Z. ANY HIPUT OM TRANS nTOR O'F OUTPUT Ufl 

PINS SIGNAL 
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F ,t. U INPUT 
0 
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