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AN 240 MMF
SEQUENCE OF OPERATION
I. ALL INPUTS UP TRANSISTOR ON OUTPUT DOWN
2, EITHER OR BOTH INPUTS DOWN TRANSISTOR OFF OUTPUT UP
3. DELAY WHEN DRIVING CTDL LOADS
TURN ON .1 USEC MAX
TURN OFF .25 USEC MAX
L, DELAY WHEN DRIVING CLOCK LOAD
TURN ON .26 USEC MAX
TURH OFF .12 USEC MAX
LEVELS
S1GNAL
PINS NAME WAVE SHAPE
MIN MAX
c,D i up +3.68 |+6.24
N I
E:E ! DOWN |-b.46 | -6.24
G up +1.44 | +6.24
[ e DOWN |-k.62 | -6.24

CARD CODE

REFERENCE

CTDL + AND GATE

+30
RS9
10K
D35 R34
E O—}—9—ANN—
AN 3.9
D36 €33
B
AN jo MHF

P T e

DRAWING

SEE PRODUCTION DRAWING 371922

(I & )
i | . 2 UH 23— k491311
31701k} 2 6301?' e fpel)
300721 |- 3 10K 5. 1K . 25— 317024
491007 a4 |43 AN 3. F26—{ 317022
— 5 — o 240 HMF 27 491009
491007 16| 4 AN _re
= 5 % 68q N T2 |29 17014
-8 J0,7 56 _ UK 304 hai3ni
300721 9| 10K Jo.7 ~31 -
—io—o [ Jo.7 5.1K T3 | 3o 1702%
X 317
11— o 240 MMF 33+ 491009
491311 12| 56 UH ; Ta |34 317022
44
=131 . o AN DF ~35-_ k91007
317014 ia—+| 680q | AN | 15 36 491007
5 2 51K . -37-{ 317024
300721 |-16— 10K JO.7 |3
317022 17 [ 3. jj,? T6 L3g
T a5 |'I'
491009 8- [ 2uo mr% 40
19— Jo.7 L an Dk 41+ kbotoo7
201 [ AN D+ @ a2 k91007
_2|j ) DT T J—dsq
22—\ 'II"T;‘"B% e ;:I:I:“{” L
I||"|ll!||l|l|l 1
m— TR
Jldhﬁﬂgudﬁl$:ﬁhrﬂ-¥ T2 318325 |083
E]N] LIJ IGIEI CIA 73131825 joe3
R|P|M|K[H F D 8 g
493213 HEHE ey
S1al¥|2 Te- 318325 |08
= o T74
g 7
1 T8+

COMPONENT SIDE

CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME][ CARD ASH TSTR - CTDL + L 27-62 115599 N
AND GATE P
DESIGN MoDEL|  SMS @
DETAIL| RQ  |3=1-62 |scaLe | NONE R
CHECK|WH |3=1-62 [oraw [LIG [3-17~ 62
APPRO CHECK

729813

FORM B8R 001
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KRR EEREENENNEN

STANDARDS
Ccopg

CARD CODE 7298 | 4
A A

REFERENCE DRAWING

SEE PRODUCTION DRAWING 37944

DELAY LINE LUMPED, | USEC

—A| oy |6—
B-_.
i R22
E: = fl o 1 e 1.5K
5 MMF 125 MMF — 125 HMF -

| 125 MHF 125 HHF

& o = I = 5 L
(’/{:\ = = = -JT =
» : D
(w
®
SEQUENCE OF OPERATION g
G - o [N S—
AL . INPUT UP, OUTPUT UP AFTER DELAY 2 e s 19+
- 3 - _ 20~
2. DELAYS: G - 0.2 U SEC Ll =% ¥ @ Bl
o~ B - 0.4 U SEC * o
(& F - 0.6 U SEC b < & 1.5k 22 317017
A C - 0.8 U SEC 8 = . 150 UH |23 217147
E - 1.0 U SEC 492406 = 7 125 MMF 270 UH —24- 217149
— 8 251
v 3. TIE I.5K RESISTOR (PIN D) TO -6 WHEN DRIVING B e Cr*
{ ﬁ MESA - AND GATE. TIE RESISTOR TO GROUND . — 125 JF 1261 ligoakos
g WHEN DRIVING + AND GATE 101 Eirg s 27 -
L=y | -270 UH |28 217149
h92h0E 112+ [TZ5 mer o 1 {270 un |}es{ 2i71k9
- TI~ FT3+
D 72
Ti T2 T3 T4
3 ::2- 125 HF —:cih 492406
e LEVELS il . By
{ D PINS 5,:&:2“ WAVE SHAPE — 15 = = 270 UH |32 217149
; MIN MAX 492406 F16- [ 125 HMF I T50 UR |33 217147
s up 3.85 | +6.24 i .0 J-34
o A | 1] npuT ' ; 2y ‘ LRI LR L L R
DOWN =L L6 | -6.24 Pl ’I il [l || [ |l I
( : 3 O R gy
! { upP +3.45 | +5.82 Illﬂ lllla u]u "I" lllll lllll iI[Il rlI
1
D el | DOWN | -4.48 | -6.2k I Q l N | L , J ‘ {;I E [ c | A
5 : uP +3.45 | +5.82 R P M K|HF D B
{ C g | 1| outpur i | 1 210 4932kl |
= \ DOWN | -4.48 | -6.24 o
! —————— up +3.45 | +5.82 i
P R e bown_| -b.48 | -6.24 COMPONENT SIDE
D i =5 up +3.45 | +5.82 |
UTPU i
BADE S | SR | DOWN | -k.u8 | -6.24
7 ! | 5 up +3.45 | +5.82
@ E DRI OVTEUT L DOWN -4,48 | -6.24
e
CIRCUIT AND PACKAGING STANDARD
; APPROYVAL DATE
i
L%
5 ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE KO APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
@ NAME] CARD ASM TSTR - DELAY {2762 115599 =
i LINE LUMPED, | USEC EEs B
DESIGN MODEL| SMS E 2
perail| RQ [3=1-62 [scaLe | NONE = E
F cHeck| wH [3-1-62 [oraw [LIG [3-17-62 i
: 4 C APPRO CHECK 2




@ STAMDARDS A
CoDE

= el g | CARD €ODL 72990 |
ST N
@ a 6J XD
™~
= REFERENCE DRAWING
SEE PRODUCTION DRAWING 370089
CTDL STANDARD CABLE DRIVER
+ADL
—_— +6M
+ADL
—C H—
—P
+ADL
—0D A
—E
SEQUENCE OF OPERATION o o i8]
L ]
I. ALL INPUTS UP TRANSISTOR ON OUTPUT DOWN 317027 -2 Lk . 1 -19-_317027
317027 |34 1IK - D AN ~20-{ 491007
2. ANY INPUT DOWN TRANSISTOR OFF OUTPUT UP - 4 - 03] - L2
= 5 JI1.0 S 22—
317006 | 6 200 N g -23
317010 | 7 430 - 241
317010 |- 8 430 430 n -25- 317010
-9 J1.0 26
317006104 2000 e 420010 -27 - 317006
491007 114 AN Dt A 28
LEVELS I - 12 AN 1 Jo. -
piNs | LA WAVE SHAPE R 2 . 2 2
MIN | HAX 083 318325 [ Ti L1
083| 318325 T2+ = L T3 e 747318325 083
FoC PUT ‘ RV up -0.98 | 0.24
bl |1 i — DOWN | -7.h4 [ -12.5 ||5{|4illi||2i|ti|0i9 g[7[6]5[a[3[21 —{ 216089 ]
—“{ =-U. . l“ = — = 2 ‘ = —
| B oy uP 0.98 | 0.2 5 | . AN 32-{ 491007
E ) DOWN | =7.4h4 |-12.5 491007 |16 AN <} —<3- AN 334 L91007
=17 15, 34
up LY —o o
ByHs |y | ouTPUT T T %
A < DOWN -1.25 | -2.66 it g g gy
uP I“P”“IIP"H"I“l”‘“”'
N,J GROUND | il Iillll “1“11 nluul Ll
DOWN ON|L|T|G|EIC]A
4 Rlp M k|n FoB
93369 % | lg
+ g (V107
i)
DELAY - NSEC
COMPONENT SIDE
MINIHUM MAX I MUM 1
TURN ON Ls5 652
TURN OFF L8 gk
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO. APPRDYAL DATE CHANGE NO APPROVAL DEVELOPMENT NO.
WaME] CARD ASH TSTR-CTOL Y -62 115599 5 ~
DRIVER sl eetenzied = et T o
DESIGH _|MopeL SHS L e 20 I O 3
nnm_Rg___g_v-l:Gz SCALE NONE — _h L = g
CHICK| WH |3-1-62 |0RAW | LIG 3=17-62 || : H
APPRO CHECK ﬂ 3




® @ @

rﬁ STANDARDS |
CODE |
= i
7o CARD CODE
& go\ 729816 |
i o~ GIEE = !
{ 2] .
SEE PRODUCTION DRAWING 370140
5
CTDL PNP-3 WAY AND GATE
-R0O - -12m
—_C
- o
o= 12K
L D33
s ¢
»QN TS
D34 034
D O— T " 3
AN
20 A — 035 P
—_—qQ £ o —{}—0
— AN
= L o -
I—B -12M
R25
026 12K oA
Q
-AD A— AN T
[ D2 2
! 034
- P o {4 2 N
—F AN
H D29 n
O N o———D—g
AN
B O =
-12M4
R37
124
K
"]
034
G N 3
F
SEQUENCE OF OPERATION H k
|. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN ) _[ r e - I\—23-
— - [ 1] L & . 4
3. COLLECTOR LOADING REQUIRED i I il 29
- 3 - 12K -25-4 300722
L. [INPUTS ON EXTENDER CARD MUST BE DOWN IN - 4 —D— AN T Feed 491007
COINCIDENCE WITH INPUTS ON CARD FOR UP OUTPUT L 5] * 95— nan L o7 1 431007
- 6 28
——————@
5. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN el I: o AN 2 s i
b [ 30
- 9 - Jo.7 T3 |31
SIGNAL LEVELS
PINS NAME WAVE SHAPE L 10 o T 321 300722
HIN HAX =11 —D AN Y2 33491007
C.D Up A 6,24 12~ s Dt an - 344 491007
S| (S THERT | ; L 13 D AN L 35{ G91007
. 4 powN | -0.74 | -6.24 T =
up 1.4y | 6.24 ol e sy
P, |7 INPUT l = . 15 12K @ -37- 300722
N —_ DOWN | ~0.74 | -6.24 - 16 = =G=an Y& 387 491007
! up 1.4h | 6.2h 7 o () RN Jo.7 L 39
';'G' T INPUT I | ] [ - 18 — AN @ - 404 491007
- -7 . - 19 Jo.7 —DF AN T7 L ai{ 491007
L,B, EXTENDER 1 J ¥ up .44 6.24 - 20 - 42
H INPUT ey powN | © 0 —-2I—L 5 T8 [ 434
-0.54 | 0.24 e : - /
A ful aureur e i EEEE R
3 DOW -7. -12. Pt it il
el e |i|:!1|||I!'|t|Illll}ulllnfn: Ll
inll llllllllll ll}ll ﬂll 1!!1 Il]u Llll T2 535009 034
I—(|2_|N|L|J|GEC|A T34
RPM "(lH DB o
DELAY - USEC 493333 ] o 154 535009 O34
2 Ly
MINIMUM MAX 1 HUM & 77 :
TURN ON 0.10 0.80 1 T84 535009 03
TURN OFF 0.05 0.80% COMPONENT SIDE
4THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.
NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE, SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH P S e g
ARE OUT OF THE GIVEN RANGES, [N SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIF ICATIONS, APPROVAL DATE
EXAMPLE: LOGIC BLOCK DRIVING EF "OR",
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES GORP. DATE CHANGE NO APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
WAME| CARD ASM TSTR -CTDL PNP 3 1 62| 115599 -
WAY AND GATE XY
DESIGN MODEL| SMS g 3
pETAIL| RQ  [3-1-62 |SCALE NONE 5_\ :
CHECK| WH |3-1-62 [DRAW | LIG 3-17-62 :
APPRO CHECK ]




STAKDARDS
CODE

CARD CODE 72 98 I 7
CETHS

729817

e REFERENCE DRAWING

SEE PRODUCTION DRAWING 370139

CTDL INVERTER LATCH NPN

—G
7N —A D
v =3
v — I Hi=—=
A= wl
fé. —_P N —

.
SEQUENCE OF OPERATIO
S Q N
I. TI ON, T2, T3 OFF
4 9 o -— N
- 2. UP LEVEL AT F & G TURNS T3 ON, TI OFF, 491226 ' < [oome ] O ] }23-
’B T2 ON BY COLLECTIVE PULLOVER 317022 o] T3ox T g | 24 I 591007
00720 L34 [7- : @ 25 ]
3. DOWN LEVEL AT A WILL RETURN CIRCUIT TO 19172 - Bl ek L5 . 25
CONDITION (1) 2 — 4 - |300 mMHF 71 [-26
317022 - 5 o 3.9 L 27 4
i br 300720 e [7.5k Jo0.7 5 281
491311 .74 |56 UH =3 AN 2 |29 horo07
491311 -8 |56 uH —+3- AN Lo 491007
5 LEVELS 317014 -9 [68040 15K T3 |31 213547
B pINS|[L - SAOHAL WAVE SHAPE 317016 104 [680 n 10.7 32 -
MIN HMAX L1 300 WiF | N7 |33 491226
upP -5.26| +.24 =12 - Jo.7 Jo.7 - 344
G Gl )| SET I ' I ho1226 13- [300mF @ L35 -
. \ C,B DOWN -7.45-12.48 s
6 a4 317022 144 |3.9€ Jo.7 - 36
; ap |U| ReseT | HE e b 300720 154 |[7.5¢ 3.9K 374 317022
DOWN -7.44 |-12.48 491007 - 16 - —T- AN Jo.7 Te [ 381
D oN ——I____'——4 UP L] 6.24 491311 17 |56 UH 15K - 39 213547
BH AT outeur DOWN | =5.46| -6.24 491311 18 [s6uH J J0.7 7 - 907
? 300720 194 [7.5k | 4J0.7 L 41 -
| o r e I e bl 024 31701420 [680 —DEAN - 42+ 491007
2 OQUTPUT : DOWN -5.46 | -6.24 317014 21 [680 n —DHAN ¥8 | 434 _L4g1007
D 22— S 0018 (1101 T
: T
C———Fvo figluahtglil il V1 0318325 083
\ Lo Lt En Bt o bt T2+ 318325 083
|. CONSIDER PIN D OR N AS OUTPUT 01N|,_ Jlelelcla s
TURN OFF 1,26 USEC MAXIMUM 4
TURN ON .50 USEC k93331 R | T'MLK‘LH PR 15 318325 083
|§ B b T6-{ 318325 083
g 2. CONSIDER PIN E OR H AS OUTPUT I+ o wd 174 318325 083
TURN OFF 1.66 USEC MAXIMUM S : 0
" TURN ON .B6 USEC MAXIMUM COMPONENT SIDE
RESET
£ g {.. PIN D OR N AS OUTPUT
e TURN OFF 0.45
TURN ON 0.45 CIRCUIT AND PACKAGING STANDARD
, 2. PIN E OR HAS OUTPUT APPROVAL DATE
L@ TURN OFF 0.40
o TURN ON 0
o ABC h-2-62
|NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
@ NAME] CARD ASM TSTR = CTOL L 2y-62]| -115599 o
: INVERTER LATCH NPN 2
DESIGH MODEL SHS &0 §
petail| RQ [3-1-62 [SCALE NONE ~ |
@ CHECK| WH [3-1-62 [oRaw | L1G[3-17-62 :a.
e C APPRO CHECK .




STANDARDS
CODE

CARD CODE

LRENR

729818

s

G@@@@*w

y

O

@ @ © © ©

CTDL PNP -
=12 -12
®
R10 R35
680 n 200
L34 T4
SET 56 UH 013

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370143

INVERTER LATCH

-2
®

R26
200

TI

P o33

COLLECTOR PULLOVER
SET —|
I C
SET—H
E— ON OUTPUT
RESET— D
A—— OFF OUTPUT
COLLECTOR PULLOVER
SET J 680 n 20
L B
SET—G 17
p—— ON OUTPUT [ P {033
N
RESET—N F— OFF OUTPUT o3 7]
AAg
F
SEQUENCE OF OPERATION
i. T2 & T4 ON Tl & T3 OFF
% (T 1/w] 0T 3.5k )
2. OV SET AT H OR C TURNS T2 OFF AND TI ON 2:6 5 i~ |75 1 3.9x | ] pesq 317022
T3 TURNS ON AND T4 TURNS OFF 350443 |2 - [680 HWF 20 0 -26-{ 334549
216665 |3~ [F5K1/4W [ J0.7 57
3. 6V RESET AT D RETURNS CIRCUIT TO CONDITION 37016 |a- [680n —-ARs w7 |28 B91008
(1) 431007 5 [DEAN 0.7 L 29
350449 -6 - |[680 MMF 56 UH 30{ L9131l
L 74 [Jo.7 —D AN T2 314 hgtoo7
317022 8- [ 3.9x —K]-ARs 32 L9008
-9 — 30,7 33~
317014 10— [ 6800 56 UH T3 Lagd Tg3n
LEVELS 11— JO.7 20 -35-{ 334949
PINS SIGNAL WAVE SHAPE L2 [J0.7 30.7 ¥ 36
HAKE MIN MAX -1 3 — Jo.7 Jo.7 37
T 6.2 491007 14+ [—DHAN 20 -38- 334949
G,H |T SET i - . 317014 15 — 680 n —} Afg T5 |35+ 491008
: 5 DOWN | -5.46 | -6.24 300720 16— | 7-5K J0.7 a0
up L4 | 6.2b 216458 17T [39KI/MM 56 UH > L a1+ L9131
p,N | T | RESET 350Llg (18— (680 MMF 0.7 42
e e— DOWN | -5.46 | -6.24 Lo [J0.7 K1 Ahs 43| 491008
oN upP -1.24 .24 300720 20— 7.5K 20 N 7 44 334949
E,P |U L o1 [ Jo0.7 3.9K1/4W a5 216458
X u 3 by =9 - .“
bl = S = oWt | =ai2d 1old 22 ' 1680 mF €% |as-{ 35045
OFF ’ ‘ T = up -1.24 .2 317014 23 [680n 10.7 T8 |ar-
LA OUTPUT powN | -9.29 [-12.48 Lg1o007 24— |—DA=AN 56 UH F4a- 491311
\. W,
o] poe I RN SRR
B, = \
et e L (BRNN [ [l o [kttt {3 o
“IMIH nln u]unlin ulnluI T2 535009 034
T34 535009 034
AT =
S r|e|;I=|n|.n|sl<|H F DB 151 318328 | ¢33
DELAY x| |el|2 8- 009
|: SET AND RESET DELAY: A =0 §+?g iy ;?g}zh 333:‘;
JURN ON  -.15 USEC FOR SET TO OUTPUT AT OFFSIDE (PIN A, F) 2 : T8+ 535009 3k
AND FOR RESET TO OUTPUT OF ONSIDE (PIN E, P). ] [ 535009 o
2. . TURN ON .40 USEC FOR SET TO OUTPUT AT ONSIDE (PIN E, P) COMPONENT SIDE
AND FOR RESET TO OUTPUT OF OFFSIDE (PIN A, F).
CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
\ ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP., DATE CHANGE NO. | APPROVAL DATE CHANGE NO APPROYAL DEVELOPMENT NO.
NAME] CARD ASM TSTR-CTOL-PHP 62 | o
115599
TNVERTER LATCH >
DESIGN MODEL[ SMS @
petail| RQ  [3-1-62 [SCALE [ NONE ae
CHECKIWH |3 -1-62 [oRaw |LIG [3-17-62
APPRO CHECK

FoRM B2-501
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STANDARDS
CODE

L22

CARD CODE

729819

GEslG

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370357

CTDL "T' LINE LATCH

— B[ LSMA
H—
—c
—Pp
—F[ Lsma
E ——
—6
Sy 240 MMF
+6 +6
£
R6
680 0
+30 -12M
L5
56 UH
240 MMF -6
SEQUENCE OF OPERATION e = \
- [ ol5.k | | }es{ 317024
1. T6 IS ON, T5, T7 OFF 491007 2+ [+ AN 240 MMF 26~ 491009
3007213 [10 AN O . 27
2. WHEN B & C ARE UP; T7 TURNS ON, THE OUTPUT s m: A bggu g?;ggz
1S DOWN, T6 TURNS OFF, T5 TURNS ON S e TS @ o
3. WHEN P IS DOWN, T5 1S OFF, THE OUTPUT IS UP, 317014 -6+ 680 N 3.9% . | 20 317022
T6 TURNS ON 300721 -7 - 10K 5.1K T2 31 317024
491007 8- [+ AN 2LOMMF 32 491009
317022 |9 [ 3.9 J0.7 33
igroog 1o [z50 mer | [KE an T3 L3a{ ngi007
11— J0.7 £} AN -35- 4g|007
S1GNAL LEVELS 213547 |12 15K ¥4 |36
PINS NAME HRVE SGHARE 317014 |13+ [680a J0.7 37
MIN HAX 317024 |14 5. 1K 56 UH -38- 491311
upP -5.26 .24 300721 15— 10K Jo.7 T5 |39+
B,c |u | SET I [ 317022 p-16— [ 3.9K AN F . 40— 491007
DOWN | -7.44{-12.48 491009 |17 [200 MWF J0.7 @ 41
up 1.6 6.24 Lis— [J0.7 N o] T8 |42 591007
H [T | ouTPuT I e ) 317025 19 | 5.1 56 UH -43- 491311
317014 20— 680 n Jo.7 7 - 44
up 3.68| 6.24 =y 0.7 AN OF |45 491007
PARN | T SERESET , : =rr Fa) R 531311 22 56 UR AN D @ 46| 491007
5 526 2k 213547 23— [ 15K Jo. 7 T8 474
] SET : - - 317014 24— [680 N J0.7 48
F,G DOWN | -7.44 |-12.48 N T s
— o AT
.._._-] __[—-—-+ up .44 | 6.24 ::}hl|“li“||”llﬂll||]qll
ERNE| | SROUTPUT DOWN | -5.46 | -6.24 C——Fre  Lhyenlngitimgagnety - T
- gt bt g g T2 318325 083
UpP 3.68 6.24 I [ Il Il TTITRTITI Ta-{ 318325 083
A |T | RESET L 1 DOWN | -b.46 | -6.24 QFNLL SR L€ 1A Ta-{ 318325 | 083
o rlp|mlxln Foes 1s-{ 318325 | 083
kL = glelg Te-{ 318325 | 083
2y AYA 174 318325 | 083
T T8
DELAY -sgifgro TRl COMPONENT SIDE
I,
MIN. MAX
TURN ON 0.05 0.70
TURN OFF 0,05 1.50
2. RESET TO OUTPUT: CIRCUIT AND PACKAGING STANDARD
TURN ON S 08 APPROVAL DATE
TURN OFF ——-- .23
ABC 4-2-62
F—Iﬂi[RHATIUHﬁ[ BUSINESS MACHINES (ORP. DATE CHANGE KO APPROVAL DATE CHANGE NO, APPROVAL DEVELOPMENT NO.
"anc] CARD ASH TSTR-CTDL L 52| 115599 o
wTit LINE LATCH 2
DESIGH MODEL| SMS i s | i
DETAIL _@;__3—1-62 SCALE NONE — 0
C CHECK] WH_|3-1-62 [DRAW | LG 3-17-62 I
APPRO CHECK
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(74

g/’

f

SEQUENCE oF OPERATION

. BOTH INPUTS DOWN TRANSISTOR ON ouTPUT UP

2. ANY INPUT yp TRANSISTOR OFF OUTPUT DOWN

34
e

EXTERNAL COLLECTOR LOADING REQUIRED

LOGIC BLOCKS mMAY HAVE SYMBOLS OTHER THAN SHOWN,

PINS SIGNAL

C &

ARE OUT OF THE G|VEN RANGES,

IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE iF THE CIRCUIT

1S 0UT oF SPECIFICATIONS,
EXAMPLE: LoGIC BLOCK DRIVING EF '""0RY,

ITANCE MAY RESULT [N DELAYS WHICH

LEVELS
NAME WAVE SHAPE
MIN MAX
R
B,F,0|T INPUT up 1.44 6.24
DOWN =0.74 | -6,24
up .44 6.24
C,G,E[T INPUT , l
— DOWN =0.74| =-6.24
up -0.54 0.24
H,N,AlU | outpuT l l '
DOWN -7.44 | -12.5
DELAY - USEC
MINIMUM MAX | MUM
TURN ON 0.10 0.80
TURN OFF 0.05 0.80:
*THIS DELAY CAN OCCUR ONLY gN HEAVILY LOADED BLOCKS,
NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE, SPECIF|C CIRCUIT
APPLICATION AND/OR WIRING CAPAC
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( SEQUENCE OF OPERATION
I. BOTH INPUTS UP, TRANSISTOR ON, OUTPUT DOWN
@ 2. ANY INPUT DOWN, TRANSISTOR OFF, OUTPUT UP
3. COLLECTORS MUST BE LOADED
(s 4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN,
[
A PINS s:{g:?rh WAVE SHAPE pak

MIN MAX

< B,F,0|U| 1nPUT _'—L—‘——' up -5.26 | 0.24
(Q powN | -7.44 | -12.5
up -5.26 .24 \
c,G,E|U| INPUT —J—U 5 0
DOWN | -7.L44 [ -12.5
Q ' H,N,A | T | ouTpuT | I | = o
DOWN | -5.46 | -6.24

S

DELAY - USEC
e MINIMUM MAX | MUM
4 .Y TURN ON 0.05 0.70
: TURN OFF 0.05 i.50%
#TH1S DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS,
Jtl}\ NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
\ APPLICATION AND/OR WIRING CAPACYTANCE MAY RESULT IN DELAYS WHICH
ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT 1S OUT OF SPECIFICATIONS.
L EXAMPLE: LOGIC BLOCK DRIVING EF "OR'.
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SEQUENCE OF OPERATION

0)

. ALL INPUTS DOWN TRANSISTOR ON QUTPUT UP
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN

[NPUTS ON EXTENDER CARD DOWN IN COINCIDENCE
WITH DOWN YNPUTS ON CARD FOR UP OUTPUT

D)

L, TI COLLECTOR MUST BE LOADED

)

LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN

0

P =
-
LEVELS
iy PINS SIGNAL WAVE SHAPE
(“\\' NAME MIN MAX
- ——— up Luk | 6.24
D T INPUT
5 — DOWN -0.74| -6.24
e p———————— P ——
5 up [ 6.24
~
o Bl ] o LNELT powN | -0.74| -6.2%
2 up 1.4k 6.24
nl LR DOWN -0.74| =-6.24
S; = up +6.0
G EXTENDER
{NPUT Lmeimad DOWN 0.0
o l uP -0.54 0.24
8{, H, N |U OUTPUT sy T 7.4k | 1225
ﬁ up -4,93 -3.54
# f oUIELT — DOWN -8.82 | -12.5

2 o

DELAY - USEC

MINIMUM MAX | MUM
TURN ON 0.10 0.80
TURN OFF 0.05 0.80%

#THIS DELAY CAN OCCUR ONLY ON HEAVILY LDADED BLOCK.

NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
APPLICATION AND/OR WIR|NG CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE QUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT 1S OUT OF SPECIFICATIONS.
EXAMPLE: LOGIC BLOCK DRIVING EF 'OR'.

€ 0 & & @

® 060064 0o




s e

taamT

croL-2

o T e R ot

dNd GNY AVM € T0L2

3002
£0EVANVLIE

S W

¢

e o A A A e e A A R SN

HOILYENOISM0D d¥D

*® 00O

e T

™~ M F 1 3 =¥ &7 | _.lal.wn _ s\%
~ £ — {05 -5 -[| 307 FL.L{a37R3 ~ i T
N , ] o rg._.o: 31v3 15:. L 3002 4v2 . 92 7< \m 7
S SoTon | 05- izl st (\.Jmn_ w %._.um.w._m%.WmEqumwomn oum._ n_ummmwww_m Sv g3sn 38 ATC 2LV0 1TACNASY
. Al Bl 2 — LIVLNOD 3VH 3I9NIYII3Y
A _mOO:ulw.Ouu.Om.‘m_,q ald GHY AuA E _.”.) : 962169 QuvOmLS 0CTRIVE B AiNDwd €47
Zn9601  |C -7 -5 1013 ~NiSL w5y O5vI[IRvA WIdWNr 3uA JHYR SILON3IC %0078 N f IIX
‘0N 4MIM40TIAD | TTAOuSEV | 3iv0 | aweowasy || on 3maved 140 || 2400 Shendn S5DaSNG TYROLYHAILNI %es ane ...»«wmu._%_z uu%@xmmﬂmm_nwwnﬁ"um = c.;...m
666168 ONV 962668 SpREelE
NOILYDI 410345 ONIMIINIONT OL 378wW3ssy IX slaldiz| 10826%
NOILYI 1313745 OMIUIIN i Wi g4 :_ _n;z
o k MIEIINIINT 0L WHOJHOD LSMw LiNJYUI2 mex d_w_ _m_..: ﬂ_ ol
a1 51 &1L
Gl “___ 21-{ B0CSES
t1 L__“ V1= 6003t%
\ -Gt =91~
v i P T
_ wno_ma T.mml @
, 3 b
e e O T @ .
e e @ e &
- L&
7ooen hosd [ wwDH [ seor | |2
L0016 =62+
MR HHH}
Wil s sa9v1d 51— {0015y ..mmu Hy =D _... Lor -8
y It nss1z Fs2 %51 HN95 e
..loamu Q3 nzi- e bno G Ins61z Fre- 51 w U 089 Lo wiolit
. ez .o Jvom L ¢ { zoolit
%51 22 %5 HN9% - ¥ — 11€16%
nY 5 Ny e . % B
2 ' U 0% - 2 - T
] &—3—0 8 $ S—t—01 . ..mT r 5 i ..wl 010l1E
weo[ 620 T o S, 2
L _ i1 2 € 65 9 6 01 1 21 St G
d 000000 0000000~
) 141
Ny Y 00000 0000GC0O0Q—
[ —iG—ov T —g—oca
£dL 920 & £€q ooo00O0Q0 0000000 —
5] [5] 0000900 C000000—
%mm o000 O0C 000000 0~—
8
d Q0O 0GCOo Q00000 0—
% G oco000O0 o000 ora——
H 000000 000000 0—
000Q0Q0C0C 000000 O —
0O0CQQ000 0000000 —
o E D0000C0 OOOOOOOI'!
o C0000 O0QO0O00 0 —m -
i
i H 000000 00000 0— { ! oy
Z1- el= Co0Q00O0 000000 — | 3
CO00O0GCGO0O OcCC000C—m
» 00000 6000090 —
OQOLOCQCCO0 Q00 0000——
C000CQO0 000000 Q~——m
QCO0O0CO 00 000 Q"
O0C0O0Q0Q 0QQ00O00 Q00—
o000 Q000000 —
oocoC@ s @ 00 mooo.lln 120168] 990148 | 4 M L0 ON-gN4 0N MY E T2
”0, 0000 3] 00 — 110168 L9714 | DA Q01 i-<Hd Ged a¥h £ 711D
cCCcoQ0 ,r“... —— | 120168] £SZILE | AMI dNd QNY AYA B
)
0009 &9 Q0P O —— | 140168 | 1£401£€ | I8 Simadl Q3QN3LXE OGN AYH T
aanni IN02SId I 28 ¢ G & Ci he TS {3348 lonwmsvify YN LINDED
IHIWIIVILIY QT34 2

e i s e <




SEQUENCE OF OPERATION
i. ALL INPUTS UP TRANSISTOR ON OUTPUT DOWN
2. ANY INPUT DOWN TRANSISTOR OFF OUTPUT UP
3, INPUTS ON EXTENDER CARD UP IN COINCIDENCE
WITH UP INPUTS CARD FOR DOWN OUTPUT
. 4. TI COLLECTOR MUST BE LOADED
5, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN
LEVELS
= SIGNAL
PINS NAME WAVE SHAPE
MIN HAX
.|
1 -5, .2
D,A | U| INPUT | = i g
DOWN -7.44 | -12.5
uP -5.26 0.24
E,B | U| INPUT | I
DOWN -7.44 | -12.5
up -5.26 0.24
F,c | u| INPUT
- DOWN -7.k4 | -12.5
G EXTENDER e up -6.
INPUT 21| | ST DOWN |-12.
— uP 144 6.2k
N,H | T| outpuT I I
DOWN -5.46 | -6.24
£ i uP 2.82 6.24
& N| outeuT l_____Jgi DOWN -1.07 | -2.40
DELAY - USEC
MIN [ MUM MAX | MUM
TURN ON 0.05 0.70
TURN OFF 0.05 1.50%
#THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.
NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE QUT OF THE GIVEN RANGES, IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT 15 OUT OF SPECIFICATIONS.
EXAMPLE: LOGIC BLOCK DRIVING EF ''OR'"™. =

5,

et e R T T T i TR R
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SR

SV D R DR AR Y

g S1GNAL WAVE SHAPE HELS
NAME
MIN MAX
upP 4| 6,24
a |t | weut l
{ﬂ _ DOWN -0.74 | -6.24
- uP I.4h| 6.24
g |t | ineur ‘
| oown | -0.74] -6.2%
~ =
e ¢ |t | iweut l I el e
A DOWN | -0.74 | -6.24
—
o |7 | EXTENDER R ] = =
L QUTPUT i
= ' DOWN 0.0
e E ] INPUT 2 = -5.26 U.zu
powN | -7.44FI1Z.5
L — | w -5.26 | 0.24
’ E u | NPUT ol M A
O DOWN -7.44 F12.5
up -5.26 0.24
= ¢ lu | weur _[ I ==t __Dj'i"___'l_“if_'z_i_-
(9, : EXTENDER p=moy = =
H oY | outpuT g — | oown 412
1 _______..,__—————-__'
{.4'\
() L——‘—‘L‘
U
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SEQUENCE OF OPERATION ] : EE
317429 |2 o 1.3K 1 1 oo
. COLLECTOR LOADING FOR CURRENT MODE LOGIC BLOCKS 491008 | 3- |+ AAs # 2200 | F21- 317007
[ ]
2. A, B, G, H, PROVIDE P LEVEL OUTPUTS; C, D, E, F, 317423 -4 1.3k 2 AAs —OF | ~22- 491008
PROVIDE N LEVEL OUTPUTS 317429 |5 1.3K % 220 0 |23+ 317007
317429 6 - 1.3K e AAs O+ | 244 491008
3, FOR DELAY DATA REFER TO THE GENERAL INFORMATION 491008 -7 - [ Ms 2200 |25 317007
ON CTDL DELAY UNDER CURRENT MODE TO CTDL COUPLING. 317k e T . 2500 |26 313007
k008 o [ormas | o 2200 | F27-{_ 317007
317429 |10 1.3k Sl 2200 | 284 317007
491008 11— | -D+AAs 29
L2 :’I__z_z_'rL_ 30+ 317007
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317429 |13 .@ 3_:_3. el
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SEQUENCE OF OPERATION V,
-1 aQ - 19
|. OUTPUT WILL FOLLOW INPUT, TRANSISTOR ALWAYS |5 ———————l . L——————— e
IN CONDUCTION 158l ' L2
- g ] p———e L ] B —e
2. LOGICAL FUNCTIONS PREFORMED WHEN OUTPUTS . o o ® g
SHARE COMMON LOAD - 6- % —iz—
3. TI, T2, EMITTER MUST BE LOADED S S e e W T
f———-—e [ ]
8 (5 5 gl -
r5m1ﬂmhnd98h1ﬂ54|ﬂ2h!———|lﬂﬁﬂﬂ.l
| S = a L | | S
yigom . Fud  [EE ] o 1EK ] |eed{ 317021
124 [ Vi 30
13 2
—31 334949
PINS SIGNAL LEVELS 334949 14
NAME WAVE SHAPE
= -se{aigs ]
up 1.9 6.24 33494 15 —
g' E T I NPUT ‘ = E
: e Ty T 33
A, B | 1 SUTEUT uP | hd 6.2 3717071 16—
i DOWN -0.74 | -6.24 L7 ;34_
18 35
N ]]uun'rl!l" LLEAIE 2 LIS LI /
083 [ 318325 T "'“I{”liﬂilﬂhliﬂi‘ﬂ"ﬁi T4+ 318325 083
L INININIE =
083 | 318325 =120 i ;:_- 318325 083
DELAY FT3 IIHHIHUIHHH“iWHIHHHflﬁ
THESE IS NO APPRECIABLE DELAY BETWEEN THE INPUT AND THE OUTPUT OF THE EF WHEN THE LOGIC aln|L|JdlG|ElC|A
BLOCK THAT DRIVES THE EF IS TURNED OFF. gl MIK'HF L
491003 ©
WHEN THE LOGIC BLOCK THAT DRIVES THE EF IS TURNED ON, THE EF DELAY IS A FUNCTION OF ITS 9D _+l
CAPACITIVE LOAD (EXAMPLE: WIRING CAPACITANCE). IN SOME CIRCUIT APPLICATIONS, THIS ;
DELAY CAN BE IN THE ORDER OF 3 OR 4 USEC. IN NORMAL APPLICATION (NO APPRECIABLE WIRING
CAPAC | TANCE ON THE OUTPUT OF THE EF) THE DELAY IS NOT APPRECIABLE. COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO. |
NAME] CARD ASH TSTR - CTDL / ., -62 | 115599 B
EMITTER FOLLOWER NPN o3}
DESIGN MoDEL] SHS f_
pEIMLRQ [ 3~1-62scate | NONE
C CHECK|WH |3=1-62|oraw [ LIG 3-17-62
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i CTDL-TRANSLATE BLOCK NPN
(8
f. o R3 I R32
. 20 n 20 n
C
> T A
B— 0 >
R33
. 2. 7K
.
-6
P s C R29
-
—
HP — L RI4
(_p 20 a 20 n
N
’f'"-._ C
v,
—F
— GN — L—OH Y—o G
g(" P N
: RI6
RII 27K
P~ SEQUENCE OF OPERATION e P
4 = e
= |. TRANSISTOR ALWAYS IN CONDUCTION TI, T2, EMITTER MUST = 5 - N
BE LOADED -6 360034 =2+ 390MMF - -2 0
317017 |- 3 1.5K 390MAF | (21| 360034
;ﬁ 2. OUTPUT WILL FOLLOW INPUT 213718 - a TR oK L 22317017
‘ -5 OMMF | 23 0
i 3. LOGICAL FUNCTIONS PREFORMED WHEN OUTPUTS SHARE i | S g L
360034 7 390MMF 1.8K =25~ 213714
O 213714 -8 1.8K ] 5 I.8K l-26- 213714
= | in e i e | | o |
[E[afafiz] Jolelel7Ie 51432 [ H—{ 216089 |
pINs |  SIGNAL WAVE SHAPE PR s i 20 31702
O NAME MIN HAX 12 304
= |3
D,Cy |y | 1npUT | uP -0.54 | 0.24 31 { 334949
: ;:’ E,F DOWN ~7.44 | -12.5 334949 14—
i{ e e ot upP 1.bb 3.12
S A,B, | 7| ouTPUT A T 32- 334949
H,G DOWN 0.7 5. 335559 B <
i
{ .’ 33
‘u,’ 317021 16 i3 6
17 T o P
o SE OF THE EF 1B o B e
o F THE TRANSLATE BLOCK ARE SIMILAR TO THO ; TR
) THE DELAY CHARACTERISTICS 0 083 [318325 T4 Jind |=|:“””:”;i|“:”in}i| ta-{ 318325 ]o83
/ I | i 4]
= NO APPRECIABLE DELAY SHOULD BE NOTICED WHEN THE DRIVING BLOCK 1S TURNED ON OR OFF. 083 [ 318325 -:g ::::I L “,,:I,, i “ :” I_:_ 318325 |083
. S TURNED
APPRECIABLE DELAY CAN BE OBSERVED (I T0 2.5 USEC.) WHEN THE DRIVING BLOCK |
7Ty ON AND THE OUTPUT OF THE TRANSLATE BLOCK IS DRIVING SIGNIFICANT WIRING CAPACITANCE L
S (SEVERAL FEET OF WIRE FROM ONE GATE TO ANOTHER.) |
: 491003 o
D to
3 1
U COMPONENT SIDE
T CIRCULT AND PACKAGING STANDARD
APPROVAL DATE
e ABC L-2-62
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SEQUENCE OF OPERATION
'
L o 19
. OUTPUT WILL FOLLOW INPUT, TRANSISTOR ALWAYS IN ool 19 | e
CONDUCTION 5 L ~20—
5] e
2. LOGICAL FUNCTIONS PREFORMED WHEN OUTPUTS SHARE el K : i 22
COMMON LOAD - 5 - = ¥ 23]
6 = (s -24.
3. TI, T2 EMITTER MUST BE LOADED B S ey S S ey i 0
] [ ] [
=8 B 26
||51|4i|3]|2||r]|0|9[81716 5 4|3|2i| —_'_089
317021 il (2.7% ] .: 2.7K 29 317021
—12 30
..-.-|3._
L3 {3365
LEVELS
SIGNAL 334949 |- 14
PINS
NAME WAVE SHAPE T R
—_— —32 334949
D, Cafy| anpUT up el il 334949 |15
E, F e — DOWN 7.6 kiz.s
1= 0.2 —33 —3|702|
A, B,y | output i 53Ul 5 717021 16~
H, € 1 DOWN -7.4 |-12.5 17 L34
e 35+
- h LU e LALLM
o3[ 535009 F-Ti [ LI T4 { 535009 034
& RN il 4
034 535009 T2 Lyt ity Tg 535009 034
DELAY T3 I
THERE 1S NO APPRECIABLE DELAY BETWEEN THE INPUT AND THE OUTPUT OF THE EF WHEN THE LOGIC
BLOCK THAT DRIVES THE EF 1S TURNED OFF.
491005
WHEN THE LOGIC BLOCK THAT DRIVES THE EF IS TURNED ON, THE EF DELAY IS A FUNCTION OF 1TS D
CAPACITIVE LOAD (EXAMPLE: WIRING CAPACITANCE). IN SOME CIRCUIT APPLICATIONS, THIS
DELAY CAN BE IN THE ORDER OF 3 OR 4 USEC, IN NORMAL APPLICATION (NO APPRECIABLE WIRING
CAPAC I TANCE ON THE OUTPUT OF THE EF) THE DELAY IS NOT APPRECIABLE. COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
ABC L4L-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO. |
NAME] CARD ASH TSTR - CTOL & a7h 115599 N
EMITTER FOLLOWER PNP ek
DESIGN MODEL| SMS 3
peTaiL] RQ [3-1-62scaLE NONE
cHeck| WH [3-1-62]|oraw [LIG 3=17-62
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CTDL - TRANSLATE BLOCK - PNP
c
—0D
A— R3|
20 n
c
—C
B=— p——OA
o [
. L5]
c =
=i
HP— R14
20 n
C
—F
GN—
FO 13
RI6
2.7K
SEQUENCE OF O ON
EQ! F OPERATI | ] o Y9
|. OUTPUT WILL FOLLOW INPUT, TRANSISTOR ALWAYS 360034 =2 9 -2
IN CONDUCTION 317017 = 3 21 360034
PIEVIDI o —22- 317017
2. LOGICAL FUNCTIONS PREFORMED WHEN OUTPUTS SHARE - 5 ~ 23
COMHON LOAD 234 360034
317017 -6 24— 317017
3. TI, T2 EMITTER MUST BE LOADED 360034 =7 =~ 25— 213714
213714 -8 26— 213714
216089
317021 — 11— —29- 317021
—12 30
13
LEVELS —31- 334949
PNAHE .
PINS NAME WAVE SHAPE 14
MIN MAX
I.44 | 6.24 32 334949 |
i : - [ 334949 |15
0,€ | ¢ | inpur | I 3349k |15
E.F DOWN |-5.5 | -6.24
| [T up -5.2 -0.8 —33_.]1@-
A8 ly | output 317021 - 16
40 pown |-7.4 | -9.2 Bl 34 '
18- 35+
034 | 535009 —T1 T4- 535009 o34
034 | 535009 —T2 T5- 535009 034
DELAY T3 T6-
THE DELAY CHARACTERISTICS OF THE TRANSLATE BLOCK ARE SIMILAR TO THOSE OF THE EF.
NO APPRECIABLE DELAY SHOULD BE NOTICED WHEN THE DRIVING BLOCK 1S TURNED ON OR OFF. 491005
APPRECIABLE DELAY CAN BE OBSERVED (1 TO 2.5 USEC.) WHEN THE DRIVING BLOCK 1S TURNED D
ON AND THE OUTPUT OF THE TRANSLATE BLOCK 1S DRIVING SIGNIFICANT WIRING CAPACITANCE
(SEVERAL FEET OF WIRE FROM ONE GATE TO ANOTHER). COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHAKGE NO. | APPROYAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME] CARD ASH TSTR -CTDL ¢ 62| 115599 =
TRANSLATE BLOCK - PNP D
DESIGN MODEL] SMS g i
DETAIL| RQ [3-1-62|SCALE| NONE |3
C cHECK| WH |3-1-62[oRaw | LIG |3-17-62 5
APPRO CHECK 2
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SEQUENCE OF OPERATION

. DOWN INPUT TRANS[STOR ON OUTPUT P

UP INPUT TRANSISTOR OFF OUTPUT DOWN

3. INPUTS ON EXTENDER CARD DOWN IN COINCIDENCE
WITH DOWN INPUT ON CARD FOR UP OUTPUT

4. COLLECTORS MUST BE LOADED

5. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN
SIGNAL LEVELS
PINS NAME WAVE SHAPE
MIN | Max
:,;, Tl i [ — uP LG | 6,24
; L_A, oowN | -0.74] -6.24
N,B EXTENDER |—— -2 +6.0
INPUT ' = 0.0
s e e —d DOWN .
uP -0.56| 0.24
g'g' Ul ourpur -
. ’ = DOWN | -7.44| -12.5

DELAY - USEC

HINIMUM MAX | MUM
TURN ON 0.10 0.80
TURN OFF 0.05 0.80:

*THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.

NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE, SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH

ARE OUT OF THE GIVEN RANGES. [N SUCH CASES, CARD REPLACEMENT
SHOULD [INDICATE IF THE CIRCUIT IS QUT OF SPECIF ICATIONS.
EXAMPLE: LOGIC BLOCK DRIVING EF "QR",
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SEQUENCE OF OPERATION

I UP INPUT TRANSISTOR ON OUTPUT DOWN

2. DOWN INPUT TRANSISTOR OFF QUTPUT UP

3. INPUTS ON EXTENDER CARD UP |IN COINCIDENCE
WITH UP INPUT ON CARD FOR DOWN OUTPUT

4. COLLECTORS MUST BE LOADED

5. LOGIC BLOCKS MAY HAVE SYMBOLS DTHER THAN SHOWN

SIGNAL WAVE SHAPE LEVELS
PINS N
MIN | MAX

E.F, |u I NPUT up -5.26 | 0.24
el — — DOWN | -7.44 1=12.5
N,B EXTENDER i e i 1 up -6.

INPUT | S i DOWN |-12.
G,C, |7 OUTPUT | ; o be il [ETE B
P,A DOWN | -5.46 | -6.24
DELAY - USEC

MINTHUM MAX | MUM
TURN ON 0.05 0.70
TURN OFF 0.05 I.50%

*THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.

NOTE .

THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE QUT OF THE GIVEN RANGES. IN SUCH CASES. CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIFICATIONS,
EXAMPLE: LOGiC BLOCK DRIVING EF ''OR",
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® CTDL TRIGGER
+6 =12 =12H
f DELAY - USEC Xa
200
TYPICAL INVERTER AND EF QUTPUT WAVEFORM
“ €23
| 100 | [ MHF
1\
oo I
4 s
| c29
T OFF , —I T ON
s INVERTER DELAY MIN [HUM MAX I HUM e
390
{ T OFF 0.15 0.8
. T ON 0.10 0.3 i
EF DELAY M 1N JHUM MAX 1MUN

. T OFF 0.05 0.1
{ T ON 0.10 0.4
THE FOLLOWING DELAY [NFORMATION APPLIES WHEN

THE AC TRIGGERING INPUT PULSE HAS A RISE TIME
. OF 0.45 USEC, (SEE FOLLOWING FIGURE)

TRIGGERING PULSE

90%h — — —
‘. APPROX. 10 VOLTS o) S l l
+6 -6 P N -6 +6
0% — — —
' _]_ RISE TIME
MIN IMUM MAX | MUM
FROM AC SET TO INVERTER OUTPUTS 0,10 0.40
e FROM AC SET TO EF OUTPUTS 0.10 0.30
{
SEQUENCE_OF OPERAT]ON TR -
I. T4, T2 ON, T3, Tl OFF 318325 }-T2 T4— 535009
et T
{;,ﬂ' 2. GATE UP TO PIN B, AC SET TO PIN A T3, Tl ON T4 ,T2 OFF :- T ] | [ ﬂ..iu_
5K ]/ an\\19- 317017
3. GATE UP TO PIN C, AC SET TO PIN D T3, TI OFF T4, T2 ON 2_@ R @
R 2 | o
- 4. GATE MUST BE UP 3.75 U SEC BEFORE AC SET JE 1.5k @
q) o TITN L (/NP | &) S T
. 5. DC SET PING, T3, Tl ON T4, T2 OFF a2 I R T 422
17014 |5 680 n | 100 MMF |23 317266
i 6. COLLECTLVE PULLOVER MAY BE USED TO TURN T3 OR T4 ON oo L & [ - St oe 451007
ft ‘ 7. DC SET ON PIN F UP WHEN TI, T3 ARE ON WILL RESET TO 213714 |74 1.8k A 56 UH _ |}-2s< 4SI131I
e CONDITION i 317014 |- 8- 680 N AN 4|26 491007
317017 | 9 1.5K “300 WHF |27 491226
8. DC SET OR RESET PULSE WIDTH: 0.5 USEC MINIMUM, 360033 104 | 390 WF P 36K 28— 334923
. L9ioo7 - [OF— AN 100 WHF  |}294 317266
s 491007 |12 [O— AN . 91.0 |}-30
213547 |13 15K . J1.0 3 —
= 213547 14— 15K AN Dt |32 491007
7 LEVELS
i ) pins | SIGNAL o are [ 300w |33 kgi226
5 A HIN | MAX 317021 |16 2. 7% . 3.6k |34+ 334923
17 = 358
________1 = S e 317021 7 L T ?""::“{3; 491007
7 B U | GATE HHHHH TR
§ . == DOWNCT} 7.t =12, It it ltl:l:lllil”::; |: I |::
1 n INIRINIE nmhi
: D SET I I I ‘ r - =0.54 D2k ] EE I ul:! :EI}I ||I|| ulu IIIII ”l" u!
AD |U | AC ‘_. DOWN_| -7.uk|-12.4 I NlLIJ|G|E|CIA
" UP P.4b] 6.24 : |? wlk|H Fo o8
"’ O e DoWwN | -0.74| -6.24 493211 R
f — UP -5.2 | -0.8 £+ o 0
-— 1)
B E |u| outpur bl o A e :
fi . m up |.4| 6.2k
- UTPUT
s e pOWN | -0.74| -6.24
£ up -0.64| 0.24
i . LU GATE ____r__-l___{ DOWN | -7.44|-12.4
‘ U L.hh 6.24
E T DC SET 4.‘ DONN _0.?4 ‘6-2“*
[ ‘. up L] 6.24
e P T | outPUT DOWN -0.74| -6.24
uP -5.2 | -0.8
H |u| ourtpur DOWN | -7.4 | -9.2
CIRCUIT AND PACKAGING STANDARD
* APPROVAL DATE
ABC L-2-62
(NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME ] CARD ASM TSTR-CTDL TRIGGER |f/ 62 | 115599 =
0
DESIGN MODEL| SMS a §
peTaIl|RQ |3~ =62[sCALE NONE w |z
C cHEch| WH |3-1-62|praw | L1G [3-17-62 5
APPRO CHECK -
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. CTDL POWER INVERTER
®
i
1k -12 -12M 12
(‘ - A
” 130 a
0 2w RI3
o ilis= 15K e 2
. —B
A P TPI
- 4
D31 ! . T
DOo—0t N [ F
AN i i
C % b \ e DI6 033 FEEA R
S A
P F R NREAN £ b p | 73 |
{ N | AN |
== - eame— ’ eI
S s |22 = R9 | [030
.5K ;
: —° L_i__l 1.5K e J\
. = HRAY SHHK HEAT S INK
\ 2 ¢ L
c5
-120—]
& = ]
. 10 UF =
*
r‘ SEQUENCE OF OPERATION W B s e
S DOWN Tk, TI ON; T3, T2 OFF OUTPUT UP =2 e Sae oo ® 19+
il ; P Goz4a8 |- 3- § 1300 e2W¢ o ® |20
f‘. 2. ANY INPUTS UP Th, TI, OFF; T3, T2 ON OUTPUT DOWN S = e s o e 214
G97541 | 5- PloUF +e ¢ e e |22
= 3. DOWN INPUT OF AT LEAST | U SEC REQUIRED TO TURN L el & e o o * |23
Leon T O hosihs 7 41300 2we § ¢ JO.7 ¢ 24
'—‘ 4. EXTENDER INPUTS MUST BE DOWN IN COINCIDENCE WITH g~ ® « o o o 25
% INPUTS ON CARD FOR UP OUTPUT 317017 F9- & 1.5k ¢ I.5K 26— 317017
i - 10— b JO.7 b o @ e |27
LEVELS e ) bJ026 ¢ * 28
.T’"‘. PINS SLE\:‘EL WAVE SHAPE 24 ¢ J0.7 ¢ °* ° e a9
MU= ] hak 033[ 318328 }-T1 @ @ @ T3 369099 | 030
—I J———" up (N 6.24 %030 369099 T2 T4~ 318324 033
B, T INPUT
e b poWwN | -5.46| -6.2h4 T g S ) . R s ST35H)
i b . up l.4h | 6.2k | a- 0.7 ¢ o ¢ TEAN ¢ |3 b91007
! CLE T INPUT DOWN 'S.‘i6 -6.24 h9|007 15— b K AN ¢ ) S+ AN ¢ 321 49'007
P 49100 —16-4 ¢ K+ AN s o e 33
= A,E EXTENDER T ' 1 0 17 . § e J0.95 ¢ )34
) : INPUT J | o powN |-12 :H:IHHMHHHHM
= uP 45,3 0.8 el Hll”IlI[I
Il
N,F |U OUTPUT =" DOWN -7.4 -9.2 |11]1| uluh]n ﬂ|"“‘l:l RREE
r'"". lo N|L|J| 1EICLA
S/ R P wlk|n F oD
492219 1 It.o a
C + Z
3 N ©
- ‘ DELAY - USEC ? 1
i
S’ MINIMUM MAX [ MUM COMPONENT SIDE
TURN ON 0.20 0,60%
TURN OFF 0.25 0.40s
. #THIS DELAY CAN INCREASE TO 0.75 USEC FOR CAPACITIVE LOAD.
##THIS DELAY CAN INCREASE TO 0.55 USEC FOR CAPACITIVE LOAD.
O NOTE: LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN.
b~ CIRCUIT ARD PACKAGING STANDARD
APPROVAL DATE
‘»9 ABC 4-2-62
s
INTERNATIONAL BUSINESS MACHINES CORP. DATE CNANGE NO. | APPROVAL DATE CHANGE D, ATPROVAL DEVELOPMENT NO.
NAME| CARD ASM TSTR - CTDL AELD 115599 =
POWER INVERTER R
DESIGN MODEL| SMS eg ;
OETAIL| RQ |3-1-62[scAie | NONE r
C cneck| WH [3-1-62|praw | LIG R-17-62 E
APPRO CHECK 0
| e
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e
DTDL - AND GATE
4 —E| -MA H—
—F
L
& e
—c
@
—b0| -1a  |A— ¢
—p
*® :
SEQUENCE OF OPERATION e
_|_L__..“O' o3
I. INPUTS DOWN TRANSISTOR ON OUTPUT UP =8 B 24
- 3 1T %0 pr 25 -{ L9213
= 2. EITHER OR BOTH INPUTS UP TRANSISTOR OFF AND - 4 - AN 57 [26-_317020
OUTPUT IS DOWN o B & Gs —- F27- 503592
3, DRIVING CTOL LOADS - 6 62K 28— 214123
£ . : L - 7 20 29
1 MAXIMUM TURN ON DELAY - .28 USEC 2hiz3 7 o R B
MAXMUM TURN OFF DELAY - .09 USEC S ) Bl
) 24 DRIVING WORST CASE CLOCK LOAD L 10 - 5 Gs | I3 324 503592
| MAXIMUM TURN ON DELAY - .15 USEC 223 4 [6x 2.2K 331317020
Ay MAXIMUM TURN OFF DELAY ~ . I44 USEC 12 J0.7 ézcll fl Ta 341317013
l 44
492513 13 20 PF 354
7 S1GNAL LEVELS 317020 |14+ 2.2K Jo,? TS5 364
‘ . PINS NAME WAVE SHAPE 503592 154 [k Gs] .620, 0 -37__317013
MIN MAX 317023 164 | 4.3K AN K- > 38 491007
H17 JO. AN - -394 L9100
E.F, U |+1.bh | +6.2b ] [a5 2100
— p'p) | T | InpuTS €%
‘. C.B v DOWN |-4.u46 [ -6.24 317023 Fi184 [&.3k AN K| 5 a0 49007
e H ; up -.89 | +.24 317023 F19- [4.3k AN K- 414 191007
A |u| ourputs ] "'| e iz 20 J0.7 AN - a2 L91007
G DOWN | -7. 12. TR a1 o ] =Lz
. - 22 - 5 | J
N Y T T T
e ]' gt g i It
C———Fro (lugangynnnpnunnutf 71
EINTHIR HE RIS T2 -4 369179 1023
SR
' 8 T - | T4 369179 |102%
: 493217 BrRlANEle TR B T5
| gl = 16 369179 | 102%
= tn o 17 4
' Bl T8
5 ' COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE KO, APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO,
NAME| CARD ASM TSTR - DTDL- Y 2 62 115599 =
AND GATE 0
DESIGH MODEL| SHS 3 3
pETAIL| RQ  [3-1-62 [scALE | NONE Al B
C CHECK|WH  |3-1-62 [oraw [LIG [3-17-62 3
APPRO CHECK 9
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o0
| 729856

CLOCK -AND WITH EMITTER FOLLOWER DRIVER

O

-2 12
- -12 +30
—€[ -nr0 |F— R36
20 n
PN
—p Th
N
033
P
-12 i
—c¢[ -0 Jo— D34 ;
AN -12 +30 R27

620 n R28

. —B i 20 A
. T2
+— N
—G| -Ma0 |[A—
-12 033
-12
. D26
— -12 +30 ik J
RL3 AN
. 20 n =
16
# o
033
.“i Dh|
g D
AN
(—'2 SEQUENCE OF OPERATION : i By _(f o ﬂ_gg,_
s e [ @ T EEra [ -26-{ hL91007
1. ALL INPUTS DOWN T5 TURNS ON, T4 OFF, OUTPUT IS UP e 2 — 2ot 2
2. ANY INPUT UP, TS5 OFF, T4 ON, OUTPUT IS DOWN - 4 20 f 7 (28334949
- Loloo; F5- [+ A 29
(' 3. DELAY DRIVING CTDL LOADS ST e e — Bl
- TURN ON .28 USEC MAX 377083 74 [B3K —— = e
TURN OFF .| USEC MAX 350411 |- g 20 PF J0.7 - 32
g G .@ L33 503592
[“ L, DELAY DRIVING CLOCK LOAD 317020 9 2. 2K —? S 2 32 29;:337
: TURN ON .15 USEC b3 o [ex ,jo_u_ | 24
TURN OFF .15 USEC 't 7 35
L9007 12+ | AN Ok 20 0 T4 36334943
7 13— J0.7 620 n 37+ 317013
( . 317020 |14 22K 4} AN 38— 491007
po 350411 -I5- [20 pF J0.7 5 -394
214123 16— 62K 4 Gs -40-{ 503592
317023 —17 - L.3K AN D4 “Z 414 491007
o LEVELS , ig = J0.7 42
( . PINS S,L‘QE’EL WAVE SHAPE 2k 19 ng.(y 720 .@ 43 334909
100 e 503557 J20- | 65 OF] 162008 | Y7 [44{ 317083
Epks up 144 6.24 350411 21 (20 PF jg-; @ r-:.';—
= c,8, | T| (INPUT | | = = 317020 |22 2.2K : ~46
f . G H DOWN |-4.46 | -6.24 e e 5 AN 55 a7 Gg1007
Y 3 uP -.89 .2k |24 | J0.7 K} AN I—as— 491007
p |u| ouTPUT
DOWN |-7.h44 |-12.48 g AR Y,
2 |I“”'"11"“'|‘["'1”'1'1I“
o IlH||I|l|IIII|l|l]1||||l|| %
(9 s Lttty |
e mlllu'll lllll “I” “I" |ill| ”ll“l T2+ 336193729 lng
T3 I ]
|Q|N]le|6‘_E|C|A Tat 318326 Jo33
: r|p|M|k|H F D B TS 369179 pozw
{ . 493433 |= glelg 16| 318324 033
o =9 Youtuos 174 363179 Joax
o ]
7 T8
(¢ COMPONENT SIDE
®
% CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
!, ABC 4-2-62
[NTERKATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
Q, WAME] CARD ASH TSTR-CLOCK - AND Iz - -62 115599 N
WITH EMITTER FOLLOWER DRIVER %
DESIGN MODEL| SMS 2 §
petait| RQ [3-1-62 [scate | NONE i [
C check| WH |3-1-62 [oraw | LIG [3-17-62 i
! APFRO CHECK .
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SEE PRODUCTION DRAWING 370342
CLOCK ++5AND WITH EMITTER FOLLOWER DRIVER
-" —E | +MaD
H_
. ~ F=f}
R5
680 n
. +6
. —B | +MAD i
56 UH R28
20 0
® = =
TI
o— P
&
—F | +MAD
D26
@ —| - ey
& 0 | B
083 083
. D39
D
AN 240 MMF 6 AN
/ 4 & \
71 - 1 o | }25
Ll TI10 - =
SEQUENCE OF OPERATION T E _. = By
{. ALL INPUTS UP, T4 IS ON, T3 IS OFF, OUTPUT IS DOWN 3 NE I—z L 27 =
- 4 0n 28
/—-. 2. ONE INPUT DOWN, Th IS OFF, T3 IS ON, OUTPUT IS UP 317014 -5 €80 N I 56 UH L2994  L9i3l|
: 6 301
3. DELAY WHEN omv&:técc;g; LOADS s d e . =[5
TURN ON . | 35|
300721 - 8 — 10K AN Dt . 32+ Lgio007
" JURNEOEE il 2o lPEC Mk 300721 F9- [0k AN T+ 331 §91007
- 31009 |-10-{ [240 miF AN O 34-{ 451007
- L, DELAY WHEN DRIVING CLOCK LOAD
TURN ON .26 USEC MAX 317022 1~ [ 3.9K 20 351 334949
TURN OFF .12 USEC MAX 31701k 124 [ 680 0 56 UH ¥a tse— 491311
o 13 [ J0.7 Jo.7 37
. 49]009 14— (240 MMF AN D+ ~38— 491007
T 317022 15~ [3. K 0 AN T5 -39 491007
i) (a8 € by
17 5 b— —
bl LEVELS 3i70ih 18| [680n | [5.1K 16 a2+ 317024
. PINS SLAL WAVE SHAPE 19 20 0 | 43 336555
] o2 317028 t20- [5.0K /0 WF| 5 [-44-{_b91009
’—| .20 214 [ J0.7 3.9K a5 317022
P i E,F, INPUT e 2:50 oig 300721 —~22 — 10K Jo.7 @ ~-46
-0 8 g DOWN [ -h.46 | -6.24 >3- AN_OF| e [-47- 59i007
P,G up 3.68 | 6.24 24 - AN__—OF 48491007
cias i Down [ -h.46 | -6.23 F AN R H IR H
il il iy
- up 3.89 | 6.24 A |
(9 1A, |1 | ourpur | | : C——Frs  fihmlngiianth m-3082s o
= D DOWN | -h4.46 | -6.24 it ulllul ¥ T2 3lgg2§ gg:
T3{ 31832
°r|" Ll"IG.ElCI"‘ Te- 318325 | 083
T - rlp|mlklH F D B 5+
A 3343 |z gle|g T6+ 318325  |083
=P Poatos 7 318325 083
o ]
T T8+
) COMPONENT SIDE
:;'./'f
CIRCUIT AMD PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
DEVELOPMENT NO.
NTERNATIONAL BUSINESS MACHINES CORP. [  oare GHANEE NG, AL ) AT JOEAAE 0 ), ACERRAR 3 P
NAME] CARD ASM TSTR-CLOCK +AND |l 1 <62 | 115599 %
WITH ERITTER FOLLOWER DRIVER 0
DESIGN WMODEL| SMS \;: §
pETAiL| RQ  [3-1-62 [scaLe | NONE i
CHECK| WH |3-1=62 |oRaw |LIG [347-62 :
C APPRO CHECK 4
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ALLOY-DRIVER,

CURRENT

D

—B

—G RP —
DHE -

"

083
SEQUENCE OF OPERATION = 186399 (2) SCREW
l. H, D, E TIED TOGETHER
2. DOWN OUTPUT AT B, G, Th4, T2 OFF, BASE OF T5 483020 HEAT SINK
GOES TO A MINUS LEVEL AND OFF
3. WITH T5 OFF ITS COLLECTOR IS AT PLUS LEVEL;
THIS FORWARD BIAS THE DIODES D30 TO 34 b ﬁ%ﬁ??ﬁé“
ALLOWING CURRENT TO FLOW
"~ 7 Sg 7 A
NOTE: FOR -36V USE AS IS, FOR =20V, JUMPER BACK (/ v5 { 369561 ool
PANEL PINS MP!' AND "R @ fo)
T
503591 -7 Fs D1 24
317017 -8 1.5K A 56 UH 25 491311
323920 -9 3K 3 Jo.7 26
317004 10 120 n 2 Jo.7 27
LEVELS 133861 11 5.6 MFel ETH 28 335902
PINS SIGNAL WAVE SHAPE 592543 12 BRsKF | , LOEAAs] [29- 591008
NAME MIN MAX - T1 LT3
== 083 [ 318325 -T2~ T4~ 318325 083
s |y | AcTIVATE I I 1 up -5.26( 0.24 T 12 ] T ;
STORAGE DOWN | -7.44]-12.5 124588 |13 0 MF 4+ & Js | |30 492430
- 14— s | 31 Lg2k30
up -5.26| 0.24 317012 14 510 0 3
G u| INePUT & . L 15 0.7 : - Js| |32 B9zh30
1 DOWN =7.44(=12.5 L91222 |16 [5G0 meF 43— JS —33- 492430
< L= I\ e X Js| 344 Leaklo
i I g g i
e g e
A L e L
GROUND —» IQINlLl.lJl E cln
pimikln F D B
192705 i lwl"'l .
A R| 2
£ 50
DELAY :
| TURN-ON DELAY SHALL BE MEASURED FROM THE 90% POINT OF THE FALL OF THE INPUT PULSE COMPONENT SIDE
T0 THE 9Cf% POINT ON THE RISE OF THE OUTPUT PULSE AS MEASURED ACROSS Ry AND SHALL
BE NOT GREATER THAN 200 NANO SECONDS.
2. TURN-OFF DELAY SHALL BE MEASURED FROM THE 10% POINT ON THE RISE OF THE INPUT PULSE
70 THE 10% POINT ON THE FALL OF THE OUTPUT PULSE AS MEASURED ACROSS Ry AND SHALL
BE NOT GREATER THAN 100 NAND SECONDS,
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC Lh-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO, APPROVAL DATE CHAKGE NO. APPROYAL DEVELOPMENT KO,
HAME | CARD ASM TSTR- ALLOY- ¢ 27-62 | 115599 =
CURRENT DRIVER &
DESIGN MODEL SMS a
peTait|RQ  [3-1-62 |scALE NONE @©
C cHECK |WH  [3-1-62 jpraw | LIG 3-17-62
APPRO [cueck

FOmw 83.001
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SEE PRODUCTION DRAWING 371453
ALLOY - LOAD RESISTOR - 40.20 2W
i MOUNT CARD ON ONE INCH CENTERS NOTE XTY
il
& |—
=g
A c E G
RI Rl RS RS
40.2n L4o.20n 4o.2n Lo.2n
B |
—
8 D F H
R |
—3
1
-1 - - =
1 R L |- (O
B 5 hood
APPLICATION T oo ool V184
L ]
I. USED AS TERMINATING RESISTOR PRINT 2o ol N 19
BUFFER ARRAY 2] S e E:a
- 4 - 21 -
=8 ? j_ 22
6 — "23—‘
[ L-2a
-8 — 25—
_g_ "26_
10— =] c (=} (= 27
- 11— ~ ~ i I S il
12 g4l 2 2|2 29
114 T3
] L T4+
13 R0e
srfbebdl el
|15 32
ST B A A —33-
17 [ By —‘ ] 34
\ . ¢ /
TR

T

h

I
I

_/n PMKHEFD
hoLh31

i
g g g
feg gt I|i||l

B

COMPONENT SIDE

CIRCUIT AND PACKAGING STANDARD

APPROVAL

DATE

ABC

4-2-62

INTERNATIONAL BUSINESS MACHINES CORP.

DATE CHAKGE NO. APPROVAL DATE CHANGE NO.

APPROVAL

DEVELOPMENT NO,

NAME] CARD ASM TSTR - ALLOY

L 'r-62) 115599

LOAD RESISTOR 40.20t 2W

DESIGN monel|  sMs

prTaill RQ [3-1-62 [scate | NONE

ICHECR| WH 13-1-62 |oraw |[LIG [3-17-62

APPRO CHECK
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| 729860

ALLOY - OSCILLATOR 360KC FREE RUNNING (CRYSTAL)

<« ©0 0000000000 OO OO
L

OA
N
T6 S T
P_| 83
N
R3|
f 1K
——AAAS—O 12V
0sC )\ RIT RIB
AB— Dil 09 2.4K 360N
AS AS N
5
4 * P |83
l N +6H =
-6V
XTAL
360KC
Ra C6 L4
1.8K 680 250UH
HHF
0SC
B e
N
LFT[--]
SEQUENCE OF OPERATION L 1 [ 714
-
I. WHEN POWER IS UP, THE OSCILLATOR TURNS ON ‘23‘ BEEE LW g ”g‘l’:
2. PIN A MUST BE TIED TO PIN B 291285 | 4- [ 2500 1 22
| 5 | 23]
S 360037 |6~ | esomw | | -24
{ } b 7 ] u 25
213714 |8 8K g 261
agi281 o [as D=1 , XTAL  |2TH
10 — gl 1K 360KC |28
[ 41281 11 29
12— -30-1 491294 *

LEVELS

PINS SIGNAL WAVE SHAPE

NAME 5289317 —16—

323919 17—

{_‘ m m .6 .86 18—
A OUTPUT o 27
: . 360 KC DOWN | -.92 |-2.04 L1

] -T2

HIN MAX

-*®* ® @
>
|

-—34-{ 1
-39

T4
TS5 3i8325
16 318325

COMPONENT SIDE

- .-

:‘
M
~

CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO. APPROYAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME| CARD ASM TSTR - ALLOY ¢ 2762 | 115599 =
0SC. F/R NPN 360KC (CRYSTAL) 0
DESIGN MODEL SMS g 3
peTAlL|RQ  [3-1-62 [scaLe NONE of:
C CHECK|WR  |3-1-52 |oraw | LIG[3-17-&2 1
APPRO CHECK 2

o
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STANDARDS
CODE

CARD CODE l 72986 I

| 7209861

| AW -- ]
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SEE PRODUCTION DRAWING 371490

ALLOY - SWITCHES

—E SW

fi—
—8B

D—
—C
—F SW

p—
—A

N—
—H

<« 0000000000000 06 0656

Y
|

e o o

AT, -~
. -

A R EE B RN

SEQUENCE OF OPERATION 17007 il [ 390 7 ) T O
I. COLLECTORS OF T3, T2, T6, T5 ARE TIED TO +6 THRU A TERMINATING 317007 24 | 20 | , J.7 —20
RESISTOR CARD AND THEIR EMITTERS ARE TIED TO CURRENT DRIVER 3170193 [ 2K = 2K —21- 317019
SOURCE CARD THRU WINDINGS IN CORE ARRAY. 317019 44 | 2K 4 2 K 22— 317019
317021 3 — 2.7 K 220 QL |pH234 317007
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A TURNS T4 OFF T3 ON Wl 18% e
L5 I HH -22 492474
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Ti AND T3 1S CURRENT OUTPUT -7 — 825 N 1y |l2b{ 479094
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SEQUENCE OF OPERATION

I. WHEN THE INPUT |S UP, THE TRANSISTOR |S OFF, THE OUTPUT IS DOWN

WHEN THE INPUT Is DOWN, THE TRANSISTOR (S ON, THE OUTPUT [S up
3. ALL OUTPUTS MUST BE COLLECTOR LOADED

4. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN

SIGNAL LEVELS
PINS NAME WAVE SHAPE
MIN MAX
Eirs ‘L up 1.44 6.24
Hpo [T ] INPUT — DOWN [ =754 | -6.24
T up -.54 .24
Bl u OUTPUT
PL,A “.l DOWN | =7.44 |-12.48

DELAY - USEC

MINIMUM MAX 1 MUM
TURN ON 0.05 0.25
TURN OFF 0.10 0.40
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SEQUENCE OF OPERATION

1. ANY INPUT UP, TRANSISTOR IS OFF, THE OUTPUT 15 DOWN

2. ALL INPUTS DOWN, THE TRANSISTOR IS ON, THE QUTPUT IS UP
3. ALL OUTPUTS MUST BE COLLECTOR LOADED

4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN

PINS SIGNAL LEVELS
NAME WAVE SHAPE
MIN | MAX
8,F,D, uP +1.44 | +6.24
coElT INPUT 5 -
DOWN .74 6.24
e uP -
H,NA | U OUTPUT OWN 7-15: l;.‘z*:
] 0 -7. -12.

DELAY

MINIMUH MAX | MUM
TURN ON 0.15 0.50
TURN OFF 0.05 0.80%

#THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.

NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE HAY RESULT IN DELAYS WHICH
ARE OUT OF THE GIVEN RANGES. N SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE iF THE CIRCUIT IS OUT OF SPECIF ICATIONS.,
EXAMPLE: LOGIC BLOCK DRIVING EF 'OR",
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SEQUENCE OF OPERATION
I.

2,

3. INPUTS ON EXTENDER

ANY INPUT up, TRANSISTOR OFF, THE OUTPUT IS DOWN

ALL INPUTS DOWN, TRANSISTOR ON, THE QUTPUT IS UP

INPUTS MUST BE DOWN IN COINCIDENCE

WITH INPUTS ON CARD FOR UP QUTPUT

BOTH OUTPUTS MUST BE COLLECTOR LOADED

5. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN,

S1GNAL LEVELS
PINS el WAVE SHAPE
MIN HMAX
P ——
D,E | 1| iwpur up +1.44[ +6.24
F DOWN - 74| -6.24
— z
. up 5| +.24
DOWN -7.4k]-12,48
up
DOWN
=T . up +.44] +6.24
c 5 DOWN -.74| -6.24
] up -5k .24
H |u| outeur
—— ] DOWN ~7.44|-12.48
: EXTENDER MR Y up 16
INPUT o o DOWN 0.0
DELAY
MINTMUM MAX | MUM
TURN ON 0.15 0.50
TURN OFF 0.05 0.80%

“*THIS DELAY CAN OCCUR ONLY ON HEAViLY LOADED BLOCKS,

NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE,
SPECIFIC CIRCUIT APPLICATION AND/OR WIRING

CAPACITANCE MAY RESULT IN DELAYS WHICH ARE oUuT
OF THE GIVEN RANGES, IN SUCH CASES, CARD REPLACE-

MENT SHOULD INDICATE IF THE CIRCUIT IS QUT OF

SPECIFICATIONS, EXAMPLE:
EF "MOR!,

LOGIC BLOCK DRIVING
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SEQUENCE oF OPERATION

l. IF THE INPUT IS UP, THE TRANSISTOR |5 ON, THE OUTPUT Is DOWN

2. IF THE INPUT |5 DOWN, THE TRANSISTOR |s OFF, THE OUTPUT s up
3. ALL TRANSISTORS MUST B COLLECTOR LOADED
4. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN
=
LEVELS
PINS SLG”QL WAVE SHAPE
o MIN MAX
E.F T INPUTS up -5.26 +.24
¥ 1 ]
H,D \—r\{ DOWN ~7.44|-12 .48
—_— UP +1.44 | 46,24
G.Cof v outPuTS —
P,A DOWN =5.26 | -6.2k4
—-——._._5'
DELAY - USEC
HINIMUM MAX | UM
TURN ON 0.10 0.20
TURN OFF 0 0.30
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CARD CODE
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INVERTER PNP ALL LOADS

ad
N —
—G
—H
-12
I c
P —
==l R2
— 680 n
= L19
D14 (2 56 UH
I E— c O—{F———— =
AN )
— A
P
RIS
Tl R35
a gy " 3 \Q/y N B :
’ 034 3.9K
T 3.9K 034
ci2
— B o
| - cs 1 €33
625 PF —e =
625 PF 625 PF
RID
7.5K R9 F;ZEK
7.5K B
+6M 4)
+EM +6M
SEQUENCE OF OPERATION
034 [ 535009 71 73{ 535009 ] 034
1. FOR AN UP OUTPUT THE INPUT MUST BE DOWN 034 | 535009 |r2 T4{ 535009 | 034
2. THE GATING DIODE 1S PROVIDED ONLY TO RESET A RGeS 4 - 18
LOGIC INVERTER LATCH. IT SHOULD NOT BE USED L i9 491311
AS A SIGNAL INPUT SINCE IT IS POSSIBLE FOR 2
THE SIGNAL INPUT TO OVERRIDE THE GATE 20 s e
ez} :
3. IN APPLICATIONS USING BOTH INPUTS ON CIRCUITS @ = il -\y L
| AND 2 THE GATE (PINS G OR F) AND SIGNAL ”
INPUTS MUST BE DOWN FOR AN UP OUTPUT IS e N NTER e ST S - T
habis k51 b e25pF § 0.7 - 33 {NoTE xTU
4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN 64 ¢ Jo.7 {625 PF - 24 492414
Lozl b7+ b 56 UH e« b J0.7 ¢ [25-
317014 a8 - P 6BONY ® P 56 UH 26 491311
SIGNAL LEVELS 300720 9 1 p 7.5 ¢ . boB80n ¢ F27 317014
PINS NAME WAVE SHAPE 300720 F O 4 p 7.5K 4 o & 7.5 ¢ k2B 300720
MIN MAX F1 9 » JO.7 * ¢ 7.5K F29 1 300720
T8 [T T T bo2kis 124 p 625 PF 4 46BN -30 317014
H,D | U INPUT -3 ¢ JO.7 ¢ 56 UH ¢ 31 4 49134
SIGNAL DOWN -7.44 [-12.48 Lginoy  |ia . AN K- ¢ o Jo.7 - 32
G.F INPUT I I ue 1.4 | +6.24 317022 154 $ 3.9K ¢ § 625 pF 330 492614
B GATE DOWN | -0.74 | -6.24 - 16 J0.7 ¢ J0.7 - 34
up -0.54 | +0.24 k91007 Fi17{ o {ANKI-9 ¢ 3.9k ¢ [35{ 317022
NP |U OUTPUT I |
' A | oWl | ~7. k12,48 g gy I
A.B | up 0.54 | +0.2k TR TR I B N AT R T
2ol y INPUT | l
H,D DOWN -7.44 |-12.48
E.C, U UUTPUT UP “‘0-5“ +0.21} l\‘92?09 M
P.N —-l L L [ pown | -7.u4f-12.48 - |
r & =
O - (5]
+ ¥
COMPONENT SIDE
DELAY - USEC
' MINIMUM MAX | MUM
TURN ON -0.05 -0.15
TURN OFF +0.05 +0,55
CIRCUIT AND PACXAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO. | APPROVAL DATE CHAKGE NO. APPROVAL DEVELOPMENT NO.
NAME] CARD ASM TSTR - CTODL b 762 115599 ~
LOGIC |NVERTER PNP ALL LOADS T [
DESIGN MODEL| SHMS s gg
petail| RQ [3-1-62|scate [ NONE | ~J
C CHECK] WH [3-1-62 [0RaW | (1G [3-17-62 2
APPRO CHECK

FORM BA-001




STANDARDS
o CODE
(e 0]
o ‘ . CARD CODE 729880
toN]
o~ JM VB
P~
SEE PRODUCTION DRAWING 371079
CTDL LOGIC INVERTER NPN ALL LOADS
—F I p —
—0D
T E—
—na
-—G T N—
=y
T Jc—
—3B
’ N
SEQUENCE OF OPERATION -1 o 680 n 19 317014
L ]
_ 491311 |2 56UH o 56UH 20 491311
l. GATE AND SIGNAL UP, TRANSISTOR ON, DOWN OUTPUT. 491311 3 S6UR I Soomnr 21 491226
2. GATE OR SIGNAL DOWN,TRANSISTOR OFF, UP QUTPUT. 317016 4 €80 1 |22
3. INPUT DOWN, TRANSISTOR OFF, OUTPUT UP. . 234 atjoet
L. INPUT UP, TRANSISTOR ON, OUTPUT DOWN. 31701 5+ 68on | | [680n | 23131701k
5, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, 491226 |6 300MMF 56UH —24-{ 491311
317022 7 3.9k [ 3.9K -25- 317022
— 8 - _ | 300mAF -26~ L91226

T el 1]
i5[afizh2ifio]s[e[7[e]s[4]3[2]1]

11 o8 7.5K —29- 300720
—12 J0.95 T —30
300720 — 13- 7.5K
&S )
SIGNAL LEVELS 14—
P INS NAME WAVE SHAPE TI 36 T4
MIN MAX it
: —32
uP +1.44 | +6.24 [ 300720 }-15
INPUT __J L l [ T2 T3

H,0 [T| SIGNAL DOWN  [-5.46 | -6.2h

i TS
uP -5.26 +0.24 491226 16— 6 e

T3
DOWN  [-7.4h | -12.48 317022 17— - :_—[I L34
.44 | +6.24 491007 I—|3—‘\ J-35—

A

INPUT
G,F |U GATE

|

" L LA L L L T T
NP |T | outPuT | | : Sewi |=5.46 | -6.24 083 [ 318325 T Jlururu i IR0 pgt 8 jijrgi b t4-{ 318325 o83
' s e T R -y
B,A [T INPUT _l l l L up +1.44 | +6.24 T3 rluiﬂulimluulduiunlhﬂli T6
, . DOWN -5.46 | -6.24 !? ; T,',J[Glfic 1
t up +1 .44 +6.24 rlep mlxln F o 8
C,E|T OUTPUT —[ ’ | I DOWN -5.46 | -6.24 492711 IE lwlo
: o 1
A x4 N w0
o !
1

DELAY - USEC
MIN|MUM MAX IMUM

TURN ON -0.05 0

TURN OFF -0,05 40,40

CIRCUIT AND PACKAGING STANDARD

APPROYAL DATE
ABC L-2-62
[
i INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO, APPROVAL DATE CHANGE NO APPROVAL DEVELOPMENT NO.
i NAME] CARD ASM TSTR-CTOL - b2 115599 ~
' LOGIC INVERTER NPN ALL LOADS G
’ DESIGN MODEL| SHMS g
f' petail] RQ [3-1-62[scaLe | NONE o
i

CHECK|WH  [3-1=62[oraw [LIG [3=17-6
APPRO CHECK

#OmM 83001




333

[ STANDARDS
L CODE
I________-
: § CARD CODE ] 72988|
; & JN -- l
W r~
i SEE PRODUCTION DRAWING 371081
' CTDL - TRIGGER GATE EXTENDER
®
-—iB E r T _1
|
— ik Jox T ot ot |
" e " ’
—F e | o — bz | ; 3ot . 5.6
L et £ o H O——AAN—— 0I5
. AN
€30 L——{)l__.. /
(’. 300 HHF gé; e DA
A o——f p— ¢ e |
—oc¢ R
—_— D33
m e § E I T 1 AN :p:k
\\. ) — F | [ E O— ‘D*h
R — p |VUT T UT ut | D O ﬁ__
e | |
JN-=- 19z-- |
.
®
SEQUENCE OF OPERAT|ON
- | — 19
et I. AN UP INPUT AT PINS E, D OR AN UP INPUT [, ] i e | —zg—
- AT BOTH B, H AND A, F PROVIDES A POSITIVE L 3 | ]
OUTPUT AT PIN C, G. — e . [—21
L 4] . 22—
l:.S -5 Ry e 23
Ao & | e - 24
- 7 — o - 254
-8 — - 26
.
@ L'SllliIISIIZlII]IO]S!IBWIGISHBHll]—‘—{ |
[ _s91226  }i1— [ 300 mar 1° 2
12— [ 300 HHE |- L1226
13 @
=——"Tod——T& Jo o} ams ]
T % i
®
pos 15400 © o3 4gioe7 ]
X LS ialic AVE SHAPE LEJELS ® &
= NANE it in Y 334923 }16—{® € 3.6K ©or33-{_igioo7 ]
Hae e " 34
up -5, 0.2 18 HE T ]
il - l —
{!\ 2 DOWN | -7.4 | -12.5 2
& . T COMPONENT SIDE *=
A FIU L wpur J
DOWN [ -7.4 | -12.5 T3 T6
- &) DC SET uP L.ub | 6.2
T E, DT [ ynpuT
s 2 DOWN | -0.74 | -6.2
EXTENDER up 1.44 6.2
C, G ouTPUT .| ] el I ?
- DOWN | -0.2 | -0.2
‘-.-;;T';/‘!
A
.-_-"‘;;,{,f
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHAKGE NO APPROVAL DEVELOPMENT NO,
~J
name] CARD ASM TSTR - CTDL— { =62 115599 N
TRIGGER GATE EXTENDER 22 \9
DESIGN WODEL| SMS @
7y peTAIL[RQ  [3-1-62 [scate | NONE —_
@1: C cueek[WH |3-1-02[praw [LIG B-17-62
. APPRO CHECK

FORM B2 001
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STANDARDS
o~ CODE
§ CARD CODE 729882
o~ ’ JZ poes,
™~
— AD T E,H —
s REFERENCE DRAWING
i s SEE PRODUCTION DRAWING 371082
_— ] JZ ’ —
CTDL TRIGGER NO 2
DELAY - USEC
TYPICAL INVERTER AND EF OUTPUT WAVEFORM
B i +6 -12 -12m
RiL RS R2
15K 680 n 20 n RS RI3
680 n 15K
L21
56 UH €23 L25
I— 56 UH
INVERTER DELAY MINIMUM MAX | MUM 100 PF
T OFF 0.15 0.8 it
T ON 0.10 0.3 H o = b e cToL :
EF_DELAY MIN | MUM MAX 1 MUM €33
T OFF 0.05 0.1 cio 8l RIS €27
A o0—}—— . cé
T oN 0.10 0.4 o 390 PF oK 1.5k 390 F—o0o
THE FOLLOWING DELAY INFORMATION APPLIES WHEN THE R34 Th T2 T g
AC TRIGGERING INPUT PULSE HAS A RISE TIME OF 0,45 B3z ! L L D26 R28
USEC. (SEE FOLLOWING FIGURE) 8 O—ANVNV— D—LLAN. N P P | N -
TRIGGERING PULSE 3 o 034 A 3.6K
GO%— — — IN GO —¢ i i s
= R3 R7 -
APPROX. 10 VOLTS 1.8k > RI6 RI7 S e
& D12 2.7k 2.xS - s
10% — — — J_ AN L3
__]_ RISE TIME
N IMUM MAX | MUM
FROM AC SET TO INVERTER QUTPUTS 0.10 0,40
FROM AC SET TO EF OUTPUTS 0.10 0.30
o] o)
+6 -6 P N =6 +6
SEQUENCE OF OPERATION
I. T2 & T4 ON, TI & T3 OFF
083 318325 [TI T34 535009 034
2. PIN B MUST BE CONDITIONED TO AN UP LEVEL 083 [ 318325 -T2 Ta-{ 535009 034
3.75 U SEC BEFORE A POSTIVE SHIFT 1S APPLIED i:}' | N 8
TO PIN A TO GIVE AN UP OUTPUT AT PINS E & P AND gla
A DOWN OUTPUT AT PINS H & N. T2 &Th ARE NOW OFF —19— 317017
AND TI £ T3 ON. 334949 2
3. TO FLIP THE TRIGGER TO ORIGINAL STATE PIN C & D MUST 2o ]
BE CONDITIONED AS WERE PINS A & B ABOVE. 3|
L, COLLECTIVE PULLOVER CAN BE USED ON PINS E & H TO GIVE ~219 491311
AN UP OUTPUT. Ed —221
5. A (JN --) EXTENDER CARD PERMITS ADDITIONAL INPUTS AT 317014 =54 —23- 317266
PINS G & F TO CONTROL THE TRIGGER. 360034 |6 390 PF Jo.7 24—
6. IF SET OR RESET |5 ACCOMPLiSHED THROUGH PINS G OR F, 23718 -7 8K <6 un o5 Bor311
.5 USEC. i : a
THE MINIMUM PULSE WIDTH 15 0.5 U i T R Bl ey
-9 — 1.5K 300 PF F27— 491226
SIGNA LEVELS 317017
EINSH| RS SHAL T 36003k _}-10-  [3%0 PF 13.6c | [ee{ 334923
MIN MAX 491007 |11 —— AN 100 PF 29— 317266
491007 |12 [ AN J1.0 30
| up -0.5 | 0.2 -
A0 | T|A.C. SET J [ | ] [ | I_'2 7 = 213547 |13+ 15K J1.0 31
DOWN | 7. =12 213547 |14 15K AN | |32 491007
ﬁB- vl care ’ up -0.5 0.2 15— 300 PF F33— 491226
et DOWN | -7.4 | -12.4 317021 16— 2.7K . L3:6K 34— 334923
—_—— 317021 17 2.7K JO0.7 35—
: Pl up -0.5 | 0.2 \_ 4 /
- = pon e g g
' DOWN_ | =74 ] ciZ-% AT 400000140
up -5.2 -0.8 EULE IR I
Lok i de 0010 00 b 4000 e ae Lt BL Aot )
E U | ouTPUT L -.2 TTTTTTITITI I
| e | CRponi | 9. IQINIL|JIG|E|C )i
] i up '5.2 "0.8 Rlp IKIH F
H u | outPuT 493211 o Vel
A DOWN | -7.4 | -9.2 |z |elo
— > 30 oG
. e —| upP 1.4 3.1 arb T
DOWN | 0.7 |-5.2 i ' COMPONENT SIDE
uP 1.4 3.1
ouTP
sl s T _I DOWN | 0.7 |-5.2
CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO,
WAME| CARD ASH TSTR - CTDL ¢ 27-62 115599 S
TRIGGER NO 2 o
DESIGN mopeL| SHS g 3
DETAIL| RQ | 3-1-62{SCALE [ NONE N2
check|WH | 3-1-62{oraw | LIG [3~17-6 2
APPRO CHECK :
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STANDARDS
CODE

CARD CODE 729883
KA --

REFERENCE DRAWING

SEE PRODUCTION DRAWING 3715k46"

| 729883

ALLOY - INDICATOR DRIVER 40 MA

\
/

» -
B\
9 =1
@ =12M -12M
P ———
{(i‘ = RIE RI3
47K b7k
— D33 D30
: —8 A D
& AN AN
/(. e & P9 -12m < 7
N ox |
_ R6
(O —p RIS P
S b, 7k 43 n
- D32 L.t R23 o3|
{. B N 1K ¢
A AN AN
S 033

P
o

K

L
* )
L ]
L ]
L ]
L ]
®
S

SEQUENCE OF OPERATION L O e 67 % 18—
-2+ e e o o ® 19—
I. INPUT DOWN TRANSISTOR ON OUTPUT UP S [ = > o o o 20
’\ 2. INPUT UP TRANSISTOR OFF QUTPUT DOWN DEss S B T T
Ll /) 5] e e o & |[K 22— 213693
132399 b 6 FE_'i_n_* ° 1K ¢4 23~ 213693
74 e e o @ e |24
[.' 132399 8- ¢ 43n ¢ e ¢ Ik ¢ 25 213693
R = 91 g 0 e AlEsa
bes e 132399 |10 ¢ 430 _§ e e * 274
| 213693 |11 b 1K b o o e 28
f m SIGNAL LEVELS 359 124 ¢ Ji.0 e j ° e -29-

| ‘ p
L PINS NAME WAVE SHAPE MIN MAX 033 318324 PTI— @ T 318324 033
' 033[ 318326 |-T2 . 14 318326 | 033

" up .ub | 6.24

i m B:C: T INPUT I : DOWN -0_;4 -6.24 2|35h9 —13— [ ] u_?K L [ ] Ivm- AN 3 49|007
| { = = T 0.5k 0.24 213509 (14 ¢ L.7K 4 e ¢4 AN ¢ F3I-1 491007
e R EsGy y | outeur I 2 213569 15+ ¢ B.7K o ¢KE AN ¢ 32 491007
i P,H DOWN -10 213569 Fi6-4 ¢ LIk ¢ o s A ¢ 334 1491007
i 17_k ¢ J0.8 ¢ ¢ JO.7 34
i . 3 LRI T IRHLBIR
i == T g
| - i gy
| Il ll]ll h]u u}n lllu il]ll ulu ull

o) Q|N Ll.i|c;|£|cln

' ot

— RPMK|HFODB
i b= Lg22

92233 I 2
= (L]
: - o
i 4 1
| & COMPONENT SIDE
Z
| &
| >
i ( A
=
: GIRCUIT AND PACKAGING STANDARD
) APPROVAL DATE
iy :
| &) ABC 4-2-62
< NTERNATIONAL BUSINESS MACHINES CORP_ ]| oare [ cwanct wo. | aperova | OMIE | CHANGE Wo. | APPROVAL | DEVELOPARYT 0.
gfj NAME|[ CARD ASM TSTR- ALLOY- {62 115599
= INDICATOR DRIVER (40 MA)

DESIGN wope| SMS
perail|RQ [3-1-62[scate | NONE
check| WH |3~ 1-62]oraw |LIG |[3-17-62
APPRO CHECK

| £8862L
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729884

o @

CTDL SINGLE SHOT “T' INPUT

7.5 M SEC-90 M SEC

m ss PF—
AE—
=121
—D
»
5 15K
750 U SEC-90 M SEC
’((.\. SS PF— 032
AN— pO—A—2
D33
. — ;
Fo—Dt-
EXT
(‘ 75 U SEC-900 U SEC BO———""
$S PF—
—8B
AC —
® s
e{' 7.5 U SEC-90 U SEC
7 5§ PF —
—bB
»
‘-‘,‘_‘7‘ _D
NOTE XV
SEQUENCE OF OPERATION - ¥ =
D -1 - I_ 19
Lo I. T2, T2 ON; P TIED TO F FOR LATCH BACK AND A TO EITHER N,G, £ OR C 492593 2 — Fe I MFD  ||-20-{ 491315
- 3 — _OIMFD 214 491228
2. POSITIVE GOING INPUT TO D, T2, T5 OFF 300727} b — a2 ] T L 224
('. 3. R.C. NETWORK DETERMINES LENGTH OF TIME T2 OFF i JOMFD "23* 491316
: L, UP INPUT ON EXTENDER CARD WILL GIVE SAME SEQUENCE 300727+ 7 - 82k ] | .1 MFD 254 491320
1.8 26 4
. L9zh27 g o [L3K I/tW 1% I I 680N |}274 ZI7014
('~ 7, _190_ . 28
Lo T Jo07 )00 [CB80A ||29 49131
1~ J0.95 ] 56 UH_|}-304 4913l
4 EJ—L:*L__-}""“ 5608 F—m—Xc'dbr
| - : 491007
i
. PINS SIGNAL WAVE SHAPE LEVELS 291007
o) NAME
sy HIN MAX
? up 1.4 6.2 )
i D T INPUT I I B R L
L — | Dbown | -0.7 | -6.2 P b i Mgt T4
I =) 7 THEERAEE RN S porevrvrs
a =24 EXTENDER —-[ ol B 318325 -T2 (000 o 3000 ot 0 il e 0D
i B {NPUT l DOWN  |-12 T3 IRARARYBR N BAE T6-
| cl;_ N ]L i G|leE]c|A
| i 7 38 rRlp MlklH F o 8
b F |T| 1npUT
2 Ll | . [Toom [0 | 6.2 92839 £
i e up 1.4 6.2 3 ? e
i p (1| ourput '
& o I == [KEDONNTH ] =5 b5 oo COMPONENT SIDE
) — | -0.54 | 0.24
&=/
fe | | RN TRE | I DOWN | -7.Lk4 [-12.5
f SWITCH 1 : e
| T2
. & BASE | |LEVEL
1~
4 B
i e,
| &
i T3 CIRCUIT AND PACKAGING STANDARD
g APPROVAL DATE
1
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
[NAMEJCARD ASSEMBLY TSTR - CTOL [lp 2% -62 115599 N
SINGLE SHOT 'T'' [INPUT \9
[DEsIGH MODEL SMS =T =
o -l

perait] RQ |3-1-62 [SCALE NONE
CHECK] WH |3-1-62 [pRaw | LIG {3-17-62
APPRO CHECK

FORM BA:OO1




SR ISG, FN

® 9

g @

STANDARDS
CODE
wn CARD CODE 729885
o pF—
o NG
(R
A M~
® SEE PRODUCTION DRAWING 371592
CTDL SINGLE SHOT 'U" INPUT
®
7.5 U SEC - 90 U SEC . -2v
(f,‘ —Ee| ss
._‘\
PD— +6M
—N BG
({‘ ' RI3
\ 15K
75 U SEC - 900 U SEC
{ —e[ = o
'\ AN
PB— EO—t—%
sy = D16
(’. X e AN
co—k—¢
ﬁ. 750 U SEC - 9.0 M SEC it
—e| ss o T
PF —
ﬂ‘ —N AG—
{O 7.5 M SEC - 90 M SEC
—eE| ss
-
i —N AG—
= SEQUENCE OF OPERATION NOTE TV
I. T2, T5 ON; A TIED TO G FOR LATCH BACK AND P TO ol W_@
(. EITHER D, B, F OR C 592593 o 2z I—l'—‘ I MFD L 20— k91315
N 2. MINUS GOING INPUT TO E, T2, T5 OFF 3 ' . 2!
300727 | 4 82K T o1 hF0 | F22-{ 491228
3. R.C. NETWORK DETERMINES LENGTH OF TIME T5 OFF 300727 5 — 82K Eovr L o3|
(’ 4. DOWN [NPUT ON EXTENDER CARD WILL GIVE SAME SEQUENCE Fa o 1O HFD. 1ERT] A RIITE
2 317014 |7 68on | 25—
-8 % Y56 un | o6 kai3il
-9 — 5 0.1 MFD |27 491320
492427 10— 1.3K 1/hW21% . J0.7 28—
- L 11— T B 56UH F29- 491311
12 | J0.%5 1° 680 N[ 30— 317014
IFETH gy P | ) L1 E—
@ [ 14
(&
! 15
LEVELS
(’\, RINSH| e SHAL WAVE SHAPE 491007 116
% --_-'_,'. NAHE MI N HAX ,.t|7 —
18— &
e ] : s THTHTE
z = | W g bl g T4
- DOWN 7.4 |-12.5 T Enann ||1|||1||[|||;||1 ] -
== EXTENDER |—— ———————- uP -6 318325 T2 ulLJLIJl Il 1||Jl I LIt T5- 535009
B 1 ' L —
INPUT 1 | DOWN | -12 Ly Hl"l‘-lJ‘Gh‘clA %
' .__[—__I———H uP -0.5 | 0.2 FilP H]iI(IHF D B
) u | InpuT N
) -7.4 |-12. +1z
el i - 492484 ah 2
il - up -0.5 | 0.2 T 4
UTPUT
U DOWN | -7.44|-12.5 CONPONENT SIDE
"//’ up I.44] 6.24
= T | output | | k! DOWN | -5.46| -6.24
5 SWITCH
] BASE LEVEL —=-
A
i
<
i CIRCULT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. | oare cnange wo. | avemovat | omte  |°okANseka | RPERGUG GREXAANLHING
7amE] CARD ASSEMBLY TSTR - CTDL ¢ 27 62 | 115599 R
SINGLE SHOT "U' INPUT B
DESIGN MODEL| SMS o g s
perail| RQ [3-1-62[scate | NOKE wid
E;" oncck| WH [3=T-62]ornw | LIG [3-17-62 :
=4 C [aPPRO CHECK
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STANDARDS
CODE

CARD CODF 729886
NG TF

REFERENCE DRAWING

SEE PRODUCTION DRAWING 371635

@

| 729886

® @

CTDL - INTEGRATOR - U AND - T
+6 +6

@
m

INT R22 2 240} R20> 2400

R32 RIS
240 N 24001

]
2

s

—D INT
€33 c28
47 MFD . 22MFD
( _
+ = + =
—p[ Nt Rp MO0 R & 240 1
W [1%]
ﬂ‘ & » ON A | 2}—O6
= s RI16 R2
N 240.N0 240 O
®
— B INT
(. c1o c12 cis :Lz c8
A\ .47 MFD L 22HFD . 22HFD —I—_a;m:p
6 — L i F

;i’

(. APPLICAT I ON | - . L]
= 2 -2 240 L 19—
|. USED TO PROVIDE AN OUTPUT THAT 1S FREE OF I[NTERMITTENT 33320 i 25 240 nj-19- 333202
FLUCTUATIONS RESULTING FROM BOUNCING OF MECHANICAL =3 240 11 5W | |-20- 492612
OPERATED CONTACTS Lo2612 a - | 2500 5W. 21
(’ -5 ~ 240 N oW | 22— 492612
2, B, C, N, G ARE AT +6 LEVEL IF CONTACT IS OPEN AND -6 LEVEL 1492612 L6 4 240y 5w | o3
L LO3ED [ . 22HFD 24— 492613
/. 3, WHEN THE INPUT 1S MADE THROUGH A CAM TO 130 OHMS TIED 492614 -8 .47 MFD —-25-1
(" TO -12 VOLTS, THE QUTPUT IS A-T LINE. DELAY IS AS -9 - ~ L7 MFD_|+26~{ 6492614
S FOLLOWS: RTH=325 OHMS. 3T=3RTH C. 492614 10 47 MFD o7
11— 22MFD 28
MINTHUM MAX | MUM CAPAC | TANCE g B B v 2 = _2: 492613
(. TURN ON 372510 USEC 37=845 USEC .69UF : J0.7 2
(o TURN ON 348 580 LbguF 11+ 13-
. TURN ON 162 268 L22UF 7o | Ta—
RTH=480 OHMS [l |
TURN OFF 372755 1250 6OUF |5|é|_3;{:§!n]9{9 8[7]s]5 4!3!2!| |—{ 216089 ]
o TURN OFF 51k 852 JL7UF e [
G TURN OFF 240 400 "220F 492613 15— .22 MFD [ 2450 0 |32~ 333202
333202 |16 240 0 | L7 MFD | 33+ 492614
4, WHEN THE INPUT 1S MADE THROUGH A CAM TO -12 VOLTS, gl | Ja.8 G 34
THE OUTPUT 1S A-U LINE. DELAY IS AS FOLLOWS: LB LS (RS LRIN RRIRLE (B
RTH=240 QHMS p g gl
L= cp gt
MIN | MUM MAX IMUM CAPAC | TANCE Tl (TR et MR TR TN |
TURN ON 3T=377 USEC 626 USEC . 69UF TTITITRPITOTIT!
g[N[L|J]GlE|C]A
‘ TURN ON 257 426 L47UF | Ll L
v TURN ON 120 200 L22UF TFDP H\Dll(nH
=z RTH=480 OHMS 13 l’*\ng
TURN OFF  3T=754 USEC 1254 USEC .69UF o i)
TURN OFF 51k 852 JL7uUF i
") TURN OFF 240 koo . 22UF
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2
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I. USED TO PROVIDE AN OUTPUT THAT 1S FREE OF INTERMITTENT 333202 -2 240 n | 240 a | 19 333202
; _ FLUCTUATIONS RESULTING FROM BOUNCING OF MECHANICAL -3 o 5 240 n 5W| 2o 492612
- OPERATED CONTACTS k92612 } 4 24005W X i
| po= F S 40 22 261
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LEVEL IF CLOSED - = 2z 24- 492613
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ALL INPUTS UP TRANSISTORS ON OUTPUT DOWN.

ANY INPUT DOWN TRANSISTORS OFF OUTPUT UP.

INPUTS TO EXTENDER CARD MUST BE UP IN COINCIDENCE WITH
INPUTS TO CARD FOR DOWN OUTPUT.

LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN.

LEVELS
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PINS WAVE SHAPE
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u
B,0O INPUT DOWN =7.44 | -12.5
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17017 7 [1.5K e 24—

213547  +8- [15k L_t1omr 25 803005
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\ SIGNAL LEVELS 12— oon W | (29 335031
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NAWE] CARD ASM TSTR-ALLOY-03C ;S 62 115599 =
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ALLOY-SENSE AMPLIFIER NO. 2

MOUNT CARD ON ONE

+6V

INCH CENTERS

L |
| .0033 MF i
T TS
: 033 v o3
¢ ' R3 | .
- I ] [ 2K :
o o o tg o l
-6V -12v -6y -6V =-12v -6V
rd
SEQUENCE OF OPERATION STy = 3 = T\
L o F L 5
I. WITH NO INPUT ALL TRANSISTORS ARE IN CONDUCTION; OUTPUT 52359: e . (R s K| reoq 503591
IS DOWN. E AND D ARE TIED TO +6V. 50359 3 |Fg SR o Fs &+ )21+ 503591
et B b = s 2| [22-
2. 50 MV MIN. P-P ACROSS B AND C IS STEPPED UP AND RECTIFIED 492547 5 S0 e L23-{ L92547
APPEARING AS NEGATIVE SHIFT ON BASE OF Tk, Led |2 4 e 1| F2a-
IV SHIFT FROM Th EMITTER THEN TURNS T5 OFF AND THE OUTPUT Bl . B2
IS UP. . : 30.7 | Fee
3. AMPLIFIER OUTPUT DELAY IS 1.0 USEC MAXIMUM. o o 40.7 - ‘00336 HF :27“ 92426
AMPLIFIER DELAY SHALL BE DEFINED AS THE TIME TAKEN FROM 37 —10 9. 1K 2% J0.7 28
THE 50% POINT ON THE RISE OF THE “ONE' SIGNAL TO THE 492426 -—n] 0033 M| 29
10% POINT OF THE LEADING EDGE VOLTAGE TRANSITION AT 12 3095 19°T— 5Tk |30 317026
THE OUTPUT. 317618 _ il 20 @—zn_.m-
' }-1a-
| 2w (9
213697 .= [ 2tk ] .'-32 213697
Levers :
PINS S:‘g:iéL WAVE SHAPE 317012 16 33 317012
MIN MAX 17] ~34-1
18 JO.6 35
up 1.4 | 6.24 Ii[ T I|f: T :| ] :| Y] II
AH | T SUIEUT I l_l I_ DOWN | -5.46 | -6.24 033[ 318324 11 il IE:HI ;_:l |I bl 'IE !' ! Te1 28 jo33
o83 318325 T2 [ daniguiin 1! iy 15 318325 o83
— TTTTTTTITTTT]0N] 1] =
re IR [T
491429 R:I:P HJDKLH F D B
|5 [$] 2
= o~ WO
o~ — 1
- [
1
COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
IHTERH“]UHM BBSIHESS MAEH[HES E‘]RP DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEYELOPMENT NO.
WAME] CARD ASM TSTR - ALLOY ) 115599 D
SENSE AMPLIFIER NO. 2 N
DESIGK MODEL SMS %
petait| RQ [3-1-62scaLe NONE o0
CHECK| WH |3-1-62[DRAW | LIG [F17-62
APPRO CHECK
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ALLOY-AMPLIFIER, PRE SENSE NUMBER |

D7
ﬂ ot & &
CN [
T2
—_A AMP | g— R5 DN
R9 11K 33
e 1.78K
1/8W £
-—H | D
Pa AAg
-12
D2!
Adg ¥
Rl
1.78K
o 1/8W
R33
12K
5%
D14
*—4 &
cN
& STROBE
H
SEQUENCE OF OPERATION 222093 L 1 /{. T T TG = ,}23_
-2 4 912 W 11K 5% . 24
I. THE T-LINE STROBE PLUSE GATES THE CORE PULSE FROM THE gggg;g L ] ”E’(“I'//BBH o 5‘4" @ _:5_ 317027
DIFFERENTIAL AMPLIFIER INTO EITHER 033, WHICH THEN % ] e raw'nvau - Y5100
GOES INTO THE FINA N PLIFIER 08 : Ez=
! LSENSELAIPLIRIER, (370856) 317027 F 54 ¢ 11K 5% $12K 5% & @ 274 300722
2. AMPLIFIER QUTPUT DELAY 1S 0.4 USEC, 491008 | 6 { $—44-AAS }509 178V 4 L>g{ G79100
AMPLIFIER QUTPUT DELAY SHALL BE DEFINED AS THE TIME 369132 F 7 4 ¢4¢-CN § § JO.7 o L 29 4
TAKEN FROM 10% POINT ON THE RISE OF THE INPUT SIGNAL 550038 8 4 $iskuawh iskiBw | 304550038
TO THE 10% POINT OF THE LEADING EDGE YOLTAGE Gozhos - 9 4 {iBkvews $ 107 b [ 3 ]
TRANSITION AT THE OQUTPUT. -0 ¢ J0.7 ¢ 0.57 UF ¢ 324 492614
4925493 | iid $1.7BKUBWE ¢ 12K 5% - 334 300722
-2 o e JI.0 ¢ 34 -
222093} 44~ ¥+ 22 UF _§ a4 @
L 13 Jo.7 | J0.7 ¢ 35 4
369132 144 =43 CN 5. K £5% 4 L 364 317024
ST LEVELS L 154 § J0.7 ¢ 4200 ns5%p 37317006
bk NAME HANESHARE 4o2Lh3 116 ¢i158 ni/BWe 30 N¥5% ¢ -384{ 3227h2
MIN MAX 17 J0.7 ¢ $30 ni5% -39 322742
uP 40 M VOLTS § Jro § 45 @
A,C INPUT 3 = 5 [ 492614 |8 §0.57 UF_§ o - 40
' S y JO,7 4 - 4] 4
L 19 A 18w
: up 5.2 +.2h 479119 191 42.26K18 e BN e
F QUTPUT 1 479119 |F204 ¢2.26K|//BWd
‘ — DOWN |-11.52 | -12.48 591008 214 $—K AAsy $200 N4 a3 317006
— up +1. 4k | +6.24 Fe2- e ¢ JO.7 ¢ e
H STROBE % T T T e
!u DOWN =74 6.24 [:‘TQ ;:::]H I II’I Wi gt 14 318326 ]033
TR S v oo (5
Ll L0 b ULt od 2L i} 06
ISEEEEEEREENARN T3 526798 [065
AR B
493199 rRlp M klnFos T5{ " 526798 ] 065
A o | 2 Te1 526797 |0I5
+ ) ] T7T 4
! T84 526797 |015
COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME[CARD ASM TSTR - ALLOY L v b2 115599 =
AMPLIFIER PRE SENSE NUMBER | o
DESIGN MODEL| SMS S
pETaIll|RQ [3-1-62{scae [ NONE -~
cneck|WH  [3=1-62{praw | LIG [3-17-62
APPRO CHECK
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| 729898

CTDL NPN TWO WAY GATE W/ COLLECTOR LOAD

® 00000 0000 OQP OO @

R9
680 n
1 —na| 2+p0
LIO
—D
UH
+6M +6M
—F| 2+A0 &l R
L e |
G H D 15K | 5K
21 D7
—N A F
—p AN ¢ AN o H
TI
D23 D8
B O i Go ¥ P
AN AN
+6M +6H
R22 B RS
15K
> D32 ? ‘ D16 e
= P o—nu-—-+¥x—=e NO——F—¢
AN AN
T2
'\ 033 DIS 083
£ o K PO 3 p
AN AN
@
NS _6
SEQUENCE OF OPERATION
. BOTH INPUTS TO A TRANSISTOR UP, TRANSISTOR ON OUTPUT DOWN
h % {ogréw ouCTPuT,AEITHER INPUT TO BOTH TRANSISTORS MUST BE DOWN 23567 1 T5K o AT
. Lo BLOCKS MAY HAVE SY
MBOLS OTHER THAN SHOWN L 2 - : 680 n 19— 317014
j ~ 3 - J0.7 3 56 UH -20- 491311
‘ .\ . 213547 |4 15K . Lo AN 214 491007
1 213547 5 15K i 15K F22- 213547
| s - 6 . oE AW 23 491007
‘ L9007 | 7 o AN H Jo.7 24
; .‘_ 491007 |- 8 o+ AN 2 25
E v 31701k -9 680 N 2 261
; 591311 |10 56 UH T 27+
| - 11— J0.7 J0.7 28 -
| LEVELS .
R - J0. J0. - 29
-.‘u PINS S 1AL WAVE SHAPE i2 : ° 0.1 29
Lot NAME MIN HAX 083[ 318325 |-Ti+ @ T3 318325 083
‘i A,D == P -5.26 | 0.24 083(__318325 | T2 n LB NBAy RTAS(E918325 083
I 'y INPUT I
i . FyN DOWN | -7.44 |-12.5 |t3||4i|li]|2|n|ﬁ{9|3]71515i4|3§2|1| 216089
; ! B,G, — upP -5.26 | 0.24 — .
S/ ep [u| iweut I 491007 |15+ X AN o LK AN] -32-4 491007
DOWN -7.44 | -12.5 491007 |16+ X+ AN . - AN 33 491007
= uP .44 | 6.24 I [ e e et
2. ¢,H |T | output LT T Iy
. ] DOWN -5.46 | -6.24 g |I|I|} i
= :]liil!ll'llihull|1II|IIIII||l
R ETET TR BB TE W NI
TTITTITITITITITT
" T N[L|J[GIE|C]A
i
= DELAY - USEC 493339 TETIT“"T‘LH F DB
ol | 4+1Z
MINIMUM  MAXIMUM R
', TURN ON 0.05 0.70 T
£ TURN OFF 0.05 1.50% COMPONENT SIDE
& #THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.

NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIFICATIONS.
EXAMPLE: LOGIC BLOCK DRIVING EF “OR'.

CIRCUIT AND PACKAGING STANDARD

APPROVAL DATE
ABC L-2-62
TERRATIONAL BUSINESS MACHINES CORP ]| owre | cwamcewo. | aepsova | oare | ceawceno. | AveRowi | DVELDPRER O
RAME] CARD ASH TSTR-CTDL NPN PN 115599 5
TWO WAY GATE W/ COLLECTOR LOAD b
DESIGN MODEL| SMS o |3
m re

pETAIL| RQ =62 |scaLe | NONE
~62 |oRaw | LIG [3=17-6

3-1
(: cHEck| WH  [3=1
APPRO CHECK
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CTDL PNP TWO WAY GATE WITHOUT COLLECTOR LOAD

—A| 2-R0 |c—
® e
—D
—E
O -12M g
—F]| 2-p0 |H— Rl
O —G 2K p——0 ¢ H
bl 13
—N D21 P | o3
B G
O J P
@
SEQUENCE OF OPERATION
‘ . BOTH INPUTS TO A TRANSISTOR DOWN, TRANSISTOR ON OUTPUT UP ~
: 2. FOR DOWN OUTPUT, EITHER INPUT TO BOTH TRANSISTORS MUST BE UP o7z [z ] © [ 18
3. EXTERNAL LOADING OF COLLECTORS REQUIRED L o - el L 19
_ L, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN Bt
. =3 J0.7 - 20
> jo0722  F 4+ 12K o | 2t 491007

300722 -5 12K . 12K }22— 300722
» 49 i ] :;Q;AN b::— e
a9 1007 7 D ; 24—

% o007 8- [em] 25
Tl ot | o
L ]
- 11 Jo.7 J0.7 - 26 ~
LEVELS
. PINS SgﬁﬁQL WAVE SHAPE L 12 10,7 : 10.7 | 29 -
: MIN | MAX 034 [ 535009 Ti ~T3-{ 535009 034
4 -T2+ T4 00 4
A,D, e W |1.ub | 6,24 03| 52500 e 535009 | 03
AP ' R R TR T ENEEDREEEGE0EEN]| e M
O A= e Up ik, 6024 5007 F15H  [==m] o A pe{ G907
E5P =% DOWN  |-0.74 |-6.24 491007 164 | ==a] ., [P=an | 33 491007
3 w  [-o.s8 |o.24 -7 1 ] |-
=~ C,H |U | OUTPUT | s s T T AT,
¢z : Lt FoiE Lo g ':hu Mgl l””
ep e |
TR SR
@ NSARIRRBERA Y
e Q|NfL]J|G|E]|C|A
? DELAY - USEC 493335 Tl"l'i"l"é“ e
(U]
) MINIMUH MAX 1 MUM 5 ?
= TURN ON 0.10 0.89 -
it TURN OFF 0.05 0.80% COMPONENT SIDE
#THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS,
o NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE. SPECIFIC CIRCUIT
e APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE OUT OF THE GIVEN RANGES, [N SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT IS OUT OF SPECIFICATIONS.
’ EXAMPLE: LOGIC BLOCK DRIVING EF "'OR",
CIRCUIT AND PACKAGING STANDARD
! L APPROVAL DATE
=/

. ABC 4-2-62
! INTERNATIONAL BUSIKESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO. '.3
= NAME] CARD ASH TSTR-CTDL PNP TWO |/ -62 115599 o

WAY GATE WITHOUT COLLECTOR LOAD g
DISIGN MODEL] SMS 0
i} pETAIL| RQ |3~1-62 |SCALE | NONE

= cHECK| WH |3-1-62 [oRAW | LIG [3-17-62
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®
CTDL PNP TWO WAY GATE WITH COLLECTOR LOAD
®
@] —aAa| 2-A0
- _a c_
—0D
® =
O' —F| 2-A0
—N
® —v
2 H
) n
® :
11
: D
®
3 £
@ i
41
| n SEQUENCE OF OPERATION
[
v 1. ggﬁu%baﬁg'rs TO A TRANSISTOR DOWN, TRANSISTOR ON 300722 T T2K o AT
1 2. FOR DOWN OUTPUT, EITHER INPUT TO BOTH TRANSISTORS -2 . qoton 19— 317014
} 4 MUST BE UP -3 J0.7 . 56 UH 204 491311
| .\,u 3, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN 300722 =45 12K o X ANl 214 491007
i ot 300722 -5 — 12K - 12K F22-1 300722
! 6 - . oK ANl 234 491007
L 491007 7 =], 1407 241
l .\ 491007 |- B -] 25
i i 317014 -9 680 n = 26
491311 - 10— 56 UH . - 27 -
=11 J0.7 J0.7 - 28 -
9 SISHAL LRVELS L 12 30.7 el 6T 29
. o PINS NAME WAVE SHAPE .
: MIN | MAX 034 [535009 - T1 @ ~T3 4 535009 034
12 T4~ 535009 034
A,F uP 1.b4 |6.24 034 | 535009 T T2 TS T4
T INPUT l
.‘-, D.N 5 DowN | -0.74 |-6.24 [13]14]|§||2|||||o[s|e]71s[5i413[zl|]— J 216089 |
e —— —
= 56 A S : DR i 0] 8. oteor Fi15H [o=A . |=o—an| |-32{ 81007
E,P e DOWN | -0.7% |-6.24 491007 - 16 D AN —Di—an| |-334 491007
.n e up -0.54 | 0.2k Fds o . o JH‘““
c,H {u| outpur T Y
i =% : — DOWN -7.44 |-12.5 pp i ey g e II il
l I g g R
{ 1n]I|||I|| uln llllhlln uiu “1'1 |
N ITINlL'J'G Elcln
i nee/
] = RIP|M | K|H F D
: DELAY - USEC 493335 | l | ‘]3
3 = o 5
! _ MINIMUM MAX | MUM YT
TURN ON 0.10 0.80 ;
= TURN OFF 0.05 0.80% COMPONENT SIDE
#THIS DELAY CAN OCCUR ONLY ON HEAVILY LOADED BLOCKS.
\_/ﬂ NOTE: THE ABOVE RANGES OF DELAYS ARE REPRESENTATIVE, SPECIFIC CIRCUIT
APPLICATION AND/OR WIRING CAPACITANCE MAY RESULT IN DELAYS WHICH
ARE OUT OF THE GIVEN RANGES. IN SUCH CASES, CARD REPLACEMENT
SHOULD INDICATE IF THE CIRCUIT 1S OUT OF SPECIFICATIONS.
EXAMPLE: LOGIC BLOCK DRIVING EF "OR',
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHARGEZNG, EEROVAL DENEMQEMERTINOCHO S
waME]| CARD ASM TSTR-CTDL PNP " 762 | 115599 e
TWO WAY GATE WITH COLLECTOR LOAD v
DESICN MODEL| SMS 8 :
petail] RQ  [3-1-62 |scaLe [NONE 3
cHECK| WH [3=1-62 |praw |LIG 3-17-62 3
APPRO CHECK .
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e DT
® ol e |
A B
O —B 0T
O — — 7 -12H
e 4 d R7
680 n
—c DT
~a — E—
¢
—N DT
®
\ “
: TION e s N
SEQUENCE OF OPERATI o .o R
1. [INPUT DOWN TRANSISTOR ON OUTPUT UP L 2 - F‘. * * L 24
.\\ - 3 - DJ 254 369218
{ 2. INPUT UP TRANSISTOR OFF OUTPUT DOWN b T ok 77 L2e { 213587
; 213557 |54 [LI5k 10,7 L 27 -
317014 |} 6 4 680 n 15K s 284 213547
.\\ 317014 | 7 4 680 n 44 DJ 294 369218
A 491311 - 8 - 56 UH L 30 -
> - 15K T3 314 213547
491311 f10-4 | 56 UK Db DJ 324 369218
LEVELS 491311 11 6 UH L33
“ pins|  SIGNAL WAVE SHAPE A 3 T4
S NAME MIN MAX 12 - Jo.7 34
317014 13 680 n Jo.7 - 35—
: .65 1.03 369218 14 |-KEDJ T5 | ag
| ABaIn | npUT ot 2
.“-. e C,N DOWN -0.37| -L.46 - 15— JO.7 - 37
oo 491311 164 [ 56 UH 120 0 Y6 [ 38-__317004
G,H, GROUND 174 [ Jo.7 680 n @ -390 317014
5 317014 18 680 N 680 n . - 404 317014
; . up -.54| 0.24 317014 194 [680 n 120 o T7 Laid 317004
.? .Fuly | ourpur
el E,P DOWN -7.44[-12.5 317004 }-204 120 N 680 424 317014
- 21 e 120 N T8 | 934 317004
—22*\ THTH Y T l I BLAL —
@ EEERR
{ / I
e 034 | 535009 9 NRINIE]] l: gl gty P ,: : Tt
DELAY - USEC L 0000 b LS 00 oy B UL b LR an et T2+ 535009 034
MINIMUH  MAXIHUM BH'JI”&IH&IA T3] 535009 | 034
.-\ TURN ON 115.0 220.0 DR I V | LR T4 4 535009 034
i 12,
v TURN OFF 127.0 312.0 — | e 15 4
. 3 ot z T6
S o ) T7 -
v T8
3 COMPONENT SIDE
e
e
CIRCUIT AND PACKAGING STANDARD
'.. APPROVAL DATE
o
o ABC L-2-62
’-» INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROYAL DEVELOPMENT NO.
e NAME| CARD ASM TSTR - STANDARD L -62 15599 =
| CABLE_TERMINATOR N
DESIGN MODEL SMS cf
‘ pETAIL| RQ [3~1-62|SCALE NONE "
" C eneckl WH |3-1-62 [oraw [ L1G [3-17-62 [
o L,,i APPRO CHECK
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ALLOY-DIODES, TYPE AAg
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D33 D30 D27 06 012
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G A F B £ c D H L Q
®
.
i
C )
b N
‘ APPLICATION NOTES - | { 0] ::g—
2 il b e [ ] | ——
THESE DIODES CAN BE USED AS INPUTS TO EITHER P OR N TYPE LOGIC L 5 : 20
‘ BLOCKS DEPENDING ON HOW THE PINS ARE CONNECTED. B . iz
1 ad [ ] -
= 5 — - | I—zz—-
k91008 |6 KIARS | 3 23
- 7 ks __' 24
() B e l| =4
-9 — 2 ‘ b
(o] : st —22;— 491008
11— 28
[ ] P
@ Wi _Fle4 [Bas] . 29
N T~ T3
= T2-] @ mow
e @
13 ARs-DA- ~30- 491008
r p———a [ ]
b L 15 e 32
- 16 * ° Imsor]| (334 f91008
nag pra

il

g gt
(BTN
oty g

1‘923“3/3 PMKHEFDEB

COMPONENT SIDE

\
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>

CIRCUIT AND PACKAGING STANDARD
’7 APPROVAL DATE
e ABC 4-2-62
i [KTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO APPROVAL DEVELOPMENT NO. ,
i - — e -
’: RAMECARD ASH TSTR - ALLOY 7 62 | 115599 =
= DIODES, TYPE AAS 0
= \O
DESIGN MODEL| SMS b
ro

DETAIL] RQ [3-1-62[SCALE | NONE
CHECK| WH [3-1-62 [pRaw [LIG 3-17-62
APPRO CHECK
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DIFF BASE - OSCILLATOR, 240 KC S LINE GATED
+12M
\ R38 —ANNW Q +I12H
{e 1K 1.02K
1/8W
—C 0scC
N——
® —
T6 15
065 065
O‘ _ P
A [ cl I cs 1 cz28
100 400 k1.5
L3 PF PF PF
L. 7K RL42 470 UH
1.82K L3 L7 L30
1/8W Th ko UH(S 240 UH © 240 UH
RUL 065
E O_I\/V\/L-—l P
.
¥ RIO R20 RI9
118 n 220 n 7.5K
O‘ 1/8w OA
‘ +12M cz21
-12 o0——] l——]
: =12 g R ek
C\ SEQUENCE OF OPERATION Ten i e 1 1 }-254
. -2 — o 26
. WHEN INPUTS CE ARE UP, T8 TURNS OFF OSCILLATOR TURNS ON g |
Lo A 03095 |3 [2h0 UH ] 27
v 2. WHEN C OR E 1S DOWN, T8 TURNS ON, OSCILLATOR TURNS OFF - 4 = 1.5 PF ¥y [ee- 4923%
‘? 492407 | 5- [400PF L 29
- 6 — 240 UH 30 483095
483095 |7 [240 UH T2 314
-8 [J0.7 J0.7 - 32
‘ ss0013 o [2niev 33
= L9046 10— [118nl/BW J0.7 T3 | 34 I
124555 11 [+ .1UF 30.7 @ L35
iz [J0.7 102K |/BW 2 36 79103
‘\ 483096 |-13- [470 UH @ 37
14 e .‘IK 1/8W -38-{ 550020
S 15 ®  B2savew % |39 479097
16— ° TJo.7 40—
) £is Ro1275 |17 [Rza iAVHR a1
.? RINS | oA, WAVE SHAPE LEie 18 [J0.7 BKiew]| 16 a2 &9izh2
, NAME | 00720 o [T5K I3 |43 213693
317007 20— [220 A L7K il o 213549
- c,e |s| neut I ; : | L b5 | =05 124587 f-21- [+ 6.8UF] 47K | as{ 213549
‘ ’ Soullo6.87 Biz.5 317028 |22 [I8K 30.7 %) Fae-
o of 479079 23 [383nwv8wW] [i24nlBW Te 47 479047
A |s | ourpur I I I | I | | I | l | | | | gk i A et L 2a-| [J0.7 J0.7 |48+
2h0 KC DOWN |-6.87 |-12.5 %
e T R T
' ) IR R
= o l.,.|||||||1||||I|I|]|||‘|I||| |
"ldul” ulu Ll]llllilllld 11I T2 369177 101%
13- 526797 015
@ DELAY - NSEC l‘l“lTIT]HGIEIC A Ta-{ 526798 065
R|P|M|K|H F D B T5- 526798 065
; MINTHUM MAX | MUK
o TURN ON 70 120 “gatd | 2| gi,l%g T6- 526798 065
TURN OFF 160 200 Trge GO T7
< T T8-{ 369177 1o1*
. #APPLIES ONLY WHEN GATING, WHEN OUTPUT IS AT A + S LEVEL.
o COMPONENT SIDE
e
CIRCULIT AND PACKAGING STANDARD
' ' APPROVAL DATE
e
: ABC 4-2-62
"r. INTERNATIONAL BUSINESS WACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMERT NO.
-4 WAME] CARD ASH TSTR-DIFF. BASE |y ' -62 | 115599 T
OSCILLATOR 240 KC S LINE GATED e
DESIGN moDeL|  SMS 8 E
¥ pETAIL| RQ |3 1-62 |[SCALE | NONE G E
b C CHECK| WH  [3-1~62 [DRAW [LIG 3-17-62 -
o APPRO CHECK H
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STANDARDS
LODE CARD CODE 729904
DBZ-

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370385

| 729901

(K

CONVERTER-DIFFUSED BASE P-LINE TO SDTRL, OR SDTDL

o

= R30
.’r'e —L DT KH — E ™
\ —_— R24
= F ¢ O—AAN ) 2
, 47K
’s D3 R21 L L
l N
L AAs 510 n o
A Q
® 5
! :g DT |KR — aEE
—F R26 T R6 RY R22 R29 RIL
= A 2.67K 3.01K 22K IK 1.6K
e 82.5 0 1/8W
\ 1/8W
€25
,S, 22PF * Oy
i —e[ o1 |80 — g 9 —¢
—A
—c
f ;
L) L
59 R8 ,
53 n 2,67K y
6‘\ 178w 174w /8w T3
< N
D2 510 N
—€| o7 |BQ - I' 101
2 4 Ci2 == AAS
C T 22 PF s L
: 065 O K
RI
.. L R33
‘; 82.5n GO
- 1/8W L, 7K
R32
FO—N\ANA-
4.7k
[ )
SEQUENCE OF OPERATION 065 526798 TI 369177 | 101
26798 -T2
INPUT A UP LEVEL, T2 CONDUCTS. THIS CAUSES T4 TO CONDUCT AND THE OUTPUT 065 32873 369177 _|101%
: IS UP. EITHER PIN D OR Q IS TIED TO B DEPENDING IF SDTRL OR SDTDL BLOCKS ARE I
w» DRIVEN. THE OTHER CIRCUIT WITH INPUT L WORKS IN THE SAME MANNER. THE CIRCUIT 317012
= ACCEPTS A P-LINE SIGNAL FROM THE COAXIAL LINE AND CONVERTS IT TO AN S LEVEL. [ 431008 } 2+
THE GATES ACCOMPLISH A THREE WAY NOR FUNCTION; THAT IS, ANY NEGATIVE INPUT ON 00
E, C OR OUTPUT OF T2 IN DOWN LEVEL WILL GIVE AN UP LEVEL OUTPUT FROM Th, IF THE
‘\ L' 7K GATE 15 NOT TO BE USED, IT MUST BE TIED TO GROUND. 49100 37 P
S 579128 |4 323900
479128 |5- [3.01kv8w 10.7 23
N 491011 |6 2.67K1/LW L. 7K L 24-{ 213549
.. L7 J0.7 22PF |25 49122k
% 491011 8 2.67K1/bM s250U8w |26 491202
LEVELS 479083 9  [u53n1/8wl o L53n1/8vW| 27 479083
PINS SIGNAL WAVE SHAPE 479075 |-10-{ |316nl/ i J0.7] 28+
‘ NAME MIN MAX 491202 |11 82,501 1K 29— 213693
2t : L9224 12 22PF 4. 7K 30— 213549
up -5. 5.2 il - | o
LA [P| 1neUT l 317018 13 1.6K J1.0 31
‘m —_— DOWN -6.52 | -6.4 317018 |-14- 1.6K 2 4. 76| 32+ 213549
1 e —— 15— _0IUF 4.7% | 334 213549
i up -5 | -.05 49241115 ]
E:E’ S| GATE T 87 2.8 16— J0.7 _: +6.8UF 34— 124587
DOWN .87 . 217099 _|7_k sobni/W | 3 35— 213693
T =t/
- B,D, up -.45 .05 NUHE R RN BB R B
v Q s | OUuTPUT |u whogunupbuani
R DOWN -6.87 |-12.48 N g
i up b 05 ””HH{MHH.I iy
- - L oA
R,Hy [ s | output s TITTUITTITIITT
_ E et LEETRs DowN | -6.87 |-12.48 ol? L|yfe|E|c|a
, R P.M KEH F D B
’: 184137 8 8
: 3

COMPONENT SIDE

.‘_ DELAY - NSEC
=4 MINIMUM MAX | MUM
TURN ON 50 80
TURN OFF 50 80
B
_‘\\_‘/'
CIRCUIT AND PACKAGING STANDARD
. i APPROVAL DATE
!, ABC 4~2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
g (.ﬁ NAME] CARD ASM TSTR=CONV-D|FFBASE[l/ ./ -62 115599 =1
b %= S P-LINE TO SDTRL, OR SDTOL X
' DESIGN MODEL ol |2
: peTaiL] RQ [3-1-62 jscaLe | NONE g .3.
i C CHECK| WH_|3-1-62 |DRAW |LIG [3-17-62 :
| APPRO CHECK §
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STANDARDS
CODE

®

729905

K

CONVERTER-DIFFUSED BASE N-LINE TO

REFERENCE DRAWING

CARD CODE

729905

DiCoKis

SEE PRODUCTION DRAWING 370468

SDTRL OR SDTDL

-, 25
e e
— A oT B — 22 PF c B D R
o]
R26
'e A O——AN —
\ : 82.50 R24
: 178w 12 b, 7K
— N i
- R29 RI
e RIO 101 3 1K 1.6K
1.30K ™
—L DT Ko 1/4W s
4
\ R22 o c34
18% A 1L
| R ]
—u J 6.8 UF —l—
+ 20— [ ————O +12 -
L) e
R8 R20 R35 RI3
T';OK % 1.62K §18K 1 g LS .6k
’C i/ Fl Y 1.___
; RIG L
L O—9¢— "N\ v N
~N 82.5n
i i/8W T i0l
Cis
i 3
22 PF
101
O‘-‘ | D2 RIS Q o
ot ! K H P
AAg 1.2K
R33
N e AN
/ L, 7K
; SEQUENCE OF OPERATION 01 369177 T T3] 369177 101%
#10| 691 - d
I. WITH GATE INPUT UP OR TIED TO GROUND A DOWN INPUT AT A TURNS Al % Ta- 369177 101
‘-,1 T2 OFF AND T4 ON AND GIVES AN UP OUTPUT ! -1 L 18
i 2. Th AND T3 COLLECTORS MUST BE LOADED: FotgmoE L 191317276
[.6K RESISTOR FOR SDTOL OUTPUT L Spien
- K RESISTOR FOR SDTRL OUTPUT —20- 317028
‘\ 451008 3
- 3. |F THE 4.7% RESISTOR (PIN C, G) IS NOT TO BE USED, IT MUST BE —21-{ 317276
TIED TO GROUND, - ~22- 317028
-5 ¥ ; 23—
‘\ 482003 |6 1.62K1 /LW 4.7k 24— 213549
-7 — 40.7 22PF 25— 491224
482003 }-8 1.62K1/Lw [82.5n18W| 26~ 491202
=9 27—
- LEVELS
“- pans|  PhEAE WAVE SHAPE Lgakz7 104 k7] [07 28
= MIN | MAX 11— A ) [T 1K 29— 213693
4o2h2y |12 1.3Kk1/76W ] —~30—
4 Al T ——| ]———i up +0.4 40.5 317018 13- I.6K 2 Jo.7 —3 1 —
. DOWN | -0.k | -0.8 317018 |14 1.6K i 32
= GATE ? up -0.5 -.05 491224 15— 22 PF | TN 33— 213549
£:€ INPUT | s BT BT 491202 |-i6-{ [B25nVew 6.8 UF | 34 124587
17 1% 35 213693
3 SDTD up -.65 -0.1 \ '
L ) o |5 | SomL [ I : = T
SN TR
B,K SBIRL —__,—__I st ~0.45 | -0.05 quu'lIuTH Lll’lllll I'uulﬂ_!ll'
.1» ouTPUT — DOWN '6-87 =j2.5 HINILIJ’GIEICIA
v, RIPMKIHFDB
LBL 4| I =
o~ =z
— o
oo
¥ - []
9 EERYiSPNSEC COMPONENT SIDE
= = MiNIMUM MAX | HUM
TURN ON 50.0 72.0
TURN OFF 60.0 72.0
; CIRCUIT AND PACMAGING STANDARD
',_ APPROVAL DATE
e ABC 4-2-62
~ (HTERNATIONAL BUSIRESS MACHINES CORP. DATE CHANGE KO, | APPROVAL DATE GHANGE-NO: APEROYAL DEVELORMENT NO.
" NAME] CARD ASM TSTR- CONVERTER- |if .. -62 115599 =
DIFFUSED BASE N-LINE TO SDTRLOR SDTDL 0
DESIGN MODEL| SMS 8
perait] RQ [3-1-62[scaie [ NONE N
f C CHECK| WH |3-1-62[oraw | LIG [3-17-62
o APPRO CHECK

1
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FoRM 82-90F
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STANDARDS
CoDE CARD CODE 729906
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REFERENCE DRAWING

SEE PRODUCTION DRAWING 370216

®

@

[ 729906

o

SDTDL - FOUR 2 WAY N AND LOGIC BLOCKS WITH LOADS

-6 C24
.0015 UF

® @

A G D27 ol
iy A O—DH— Y Slad L
Iﬂ 0J 0J
—B
‘s A F D28 Dhk
' B g —— ¢ o—b—
DJ 0J
—D
L) =
A F—
®
i p23
H O——Dh—
) :
, e
~N
® -
4 t o—D—
P 0J

)

[

®

/ L 2
‘\ SEQUENCE OF OPERATION el W—. o : l\-z.':
X 1. ALL INPUTS DOWN TRANSISTOR ON QUTPUT UP -2 —+}- DH ~26-1 369217
= L34 [J0.7 - 0J 271 369218
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 369217 - 4 — DH ] —+3- DJ T [284 369218
369218 -5 [ _0J 15 PF 294 350408
s;‘! 3. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, 369218 6 Ex— 0J 30,7 20
: 350408 7 15 PF 5.6K T2 314 317430
- -8~ [Jo.7 39K -32-{ 300724
317430 9 — 5.6K 5, 1K 33 317024
"s 300726 104 [ 39K 560 0 T3 | 340 322347
317024 11 — 5. 1K DH @ F35-1 369217
322347 12+ [ 560 n 560 N F4 [-36- 322347
134 | J0.7 Jo.7 37
™ 317430 14— | 5.6K @ 381
' 300724 15+ [ 39k 39K 5 |39 ;oozzh
i 16— [Jo0.7 5.6K . 40 317430
350408 17 15 PF Jo.7 @ -41 -
: BINS SIGNAL REvLLs 18 K- on | 16 |e2{ 369217
‘v.: NAME WAVE SHAPE ] 317026 k19 [5.0K 15 PF | 43{ 350408
e 317024 20 [5.1K DJ 7 44 369218
A.Dy |y PUT = e 369218 |21 (- bJ K DJ -a5- 369218
: H,Q I =3 powN |-5.81 |-8.8 22— |J0.7 560 N 46+ 322347
‘ -.6 -, 3692|8 23— '—N— [1N] T8 47 —
o BoEM bt | ot i 03 1o Lgizso___tee- [0015 uF] [J0.7 48
: L7 i R powN |-5.81 |-8.8 h A
= = HLRH I LR L H L
- P D ET A .
) FuR 5.8 |-8.8 g e .
.,\' bt 'llTh“l"ﬂlﬂ "I"”iL u]!IuI l T2 .
. 4 3891 102#%
Q|N|L|J|G1£|C|A ::_ 363,;3 102%
< R H F
) S (P UM -
/ s o =
w DELAY: SDTDL - HIGH SPEED o:.l¥ o5 ) T TV Pore
Ta_.

LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR

COMPONENT SIDE

‘ ! MIN. MAX.
S TURN ON (NSEC) 5 30%
TURN OFF (NSEC) 10 80+

%«THIS DELAY CAN INCREASE TO 75 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -l2V,

N

+%THIS DELAY CAN INCREASE TO 120 NSEC WHEN THE DRIVING BLOCK
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6,2K COLLECTOR

RESISTOR RETURNED TO -12V,

r‘

CIRCUIT AND PACKAGING STANDARD

APPROVAL DATE
R ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE KO, APPROVAL DATE CHAHGE NO. APPROVAL DEVELOPMENT NO.
"‘ WAME|CARD ASM_TSTR-SDTDL-FQUR 62 115599 -
b 2-WAY N AND LOG BCKS WITH LOADS $
DESIGN MODEL| SHMS ] b
DETAIL| RQ |3-1-62[SCALE | NONE g :
\ C cHECK| WH |3=1-62 [oRaw [LIG |3-17-62 H
‘ APPRO CHECK H
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A
N

C Y

STANDARDS
CODE

729907

—A G —
—A (e
—A Fo—
—A R=—

SDTDL FOUR 2-WAY

+1 2M

SEQUENCE OF OPERATION r—
e = |__.' S 1 }as-
I. ALL INPUTS DOWN TRANSISTOR ON OQUTPUT UP |2 — = DH 264 369217
L x4 [0.7 X 0J | 7389218
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 369217 -4 DH D+ K 0J Y7 28 369218
3. COLLECTORS MUST BE LOADED ST o P el 15 FF 29 350408
369218 64 |+ 0J Jo.7 30—
L. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. 350608 L7 15 PF_] 5.6K T2 ka4 317430
- 8 — J0.7 39K 32— 300724
317430 - 9 — 5.6K 5.1K -33{ 317024
300726 10+ [ 35K T3 |34
31708 i [5.0K DR oF | 35389217
—I2~ T4 "'36-'
13— J0.7 Jo.7 37
317430 14— 5.6K @ 38~
300724 15— | 39K 3K %5 |39 300724
16— J0.7 5,6K 40-{ 317430
LEVELS 350408 17 — 15 PF J0.7 41—
IS SIGNAL WAVE SHAPE 18— x on| 16 a2 369217
et MIN MAX 317024 19 — 5.1K 15 PF | 43 350408
31702k 20— 5. 1K +«t DJ 7 44— 369218
.0, |y INPUT ————l e =651 =l 369218 |21 [#& 0J +& 0J a5 369218
H.Q powN | -5.81 | -8.8 22 [J0.7 ) % |6
upP -.65 -.1 369218 —23— 4> DJ T8 47
BiEs |y INPUT : 24 Rl T 48
L,P i DOwN | -5.81 | -8.8 L
HEAEH LR H
6.C. 1y |  outpur | L .65 L :“hh"ﬂuﬁﬂﬂﬁJQUﬂql
F.R pown | -5.8 | -8.8 woz[ 383178 1T P pmlag ity T
lT“&"uH“;“H““ﬂIH | T2+
T34 369179 102%
A s
PIM F -
yaknay R i TQH D B T5
DELAY: SDTDL - HIGH SPEED N 05 L
;g i T74 369179 102
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR L
MIN, HAX. COMPONENT SIDE
TURN ON  (NSEC) 5 30%
TURN OFF (NSEC) 10 80
%THIS DELAY CAN INCREASE TO 75 NSEC WHEN THE DRIVING BLOCK
HAS 6,2K COLLECTOR RESISTOR RETURNED TO -12V.
#%THIS DELAY CAN INCREASE TO 120 NSEC WHEN THE DRIVING BLOCK
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6.2K COLLECTOR
RESISTOR RETURNED TO -12V.
CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME|CARD NSM TSTR-SOTDL b4 2-WAY i/ : -62 115599

CARD CODE

729907

DEENGES

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370217

N AND LOGIC BLOCKS WITHOUT LOADS

=12

+12M

+12M

N AND LOGIC BLOCKS WITHOUT LOADS

L066CL

DESIGN MODEL SHS
perail] RQ [3=1-62|sCALE NONE
creck| WH | 3-1-62[oraw | LIG {3-17-62
APPRO CHECK

roau 81001




® 9

~ =
7
._,E

STANDARDS
CODE

CARD CODE 729908
DRES

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370219

| 729908

K

SDTDL THREE 3-WAY N AND LOGIC BLOCKS WITHOUT LOADS

)

i
f ] —=A L —
s =12 +12M
i B L
—F
/6' . —f
=A P—
()
| e o]
—Q
—R

]
]

—A

Tt -12 +12M

l

®

SEQUENCE OF OPERATION \
spo i[5k 0 [« os] He{ 369218
. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 317024 |2 o 5.0K i E T 19~ 369218
143 %9218} 34 [3a-09 K- 07| eo- 369218
"\ 2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 317026 a4 5. 1K s (i 21 317830
~ - - : ‘ b -
: 3. COLLECTORS HUST BE LOADED J00728 179 3K A 22-1 350408
- 6 J1.0 O -23-4 369218
. 4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. 317430 7 5.6K : 39K 24— 300724
“ 350408 -8 15 PF o L 39K 25— 300724
369218 -9 —+ DJ ) J1.0 26—
| 369218 |10 —+ pJ &}~ DH -27 - 369217
1 JI1.0 &1~ DH 28— 369217
= LEVELS \
.\_! PINS SLi:?L WAVE SHAPE 369217 12— 4 DH | 4 JI1.0 -29
g HIN MAX #102 [ 369179 TI . . . . FT3+
UP T T, #102 [ 369179 |-T2+ @ @ @ @ FT4-1 369179 102*
Ev Holy | inpuT I : T T2 T3 14
3 o L4 L o
.~ A powN [-5.81 | -8.8 Sl [l ek
4 e — —_——— P s Sl 14 St 15 PF —31- 350408
2ttt e INPUT 15 5.6K 324 317430
B - = = .
DOWN 5.81 8.8 16+ p * = 33 369218
‘ G, Ry, it 1 up -.65 | -.1 it | &K 0J | 34 369218
w D 2 T T
v DOWN | -5.81 8.8 |EI| “H" ,! |“TI" L :}"ﬂ’”: :I;
L, P, up -.65 | -1 I D 0 g
c Y OUTPUT 100000000 0 0l g LD o
- =) DOWN |-5.8 -8.8 ITITITI TTIy1
' Q|N|L|J E|C|A
= 4814029 R PJET T‘lH F DB
EN SDE
+

DELAY: SDTDL - HIGH SPEED
COMPONENT SIDE

@

LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR

o MIN., MAX.
. TURN ON (NSEC) T30 30w
- TURN OFF (NSEC) 10 80w

£
\

#THIS DELAY CAN INCREASE TO 75 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.

+~THIS DELAY CAN INCREASE TO 120 NSEC WHEN THE DRIVING BLOCK

L2K ECTOR -
ggsmiong{éﬁuTﬂ:?g ?’omff;v.fHE BRGNS BROEh o o ey CIRCUIT AND PACKAGING STANDARD ;
APPROVAL DATE |
ABC 4-2-62 %
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE HO. APPROVAL DATE CHANGE MO, APPROVAL DEVELOPMENT NO. i
NAME| CARD ASM TSTR-SDTOL THREE |l :» .62 | 115599 = L
3-WAY N AND LOG BCKS WITHOUT LDS g i
DESIGH MooeL|  SMS @ | 5
pEraiL] RQ |3-1-62|SCALE | NONE %':o 3
( : cHEek| WH [3-1-62 [oraw [LIG [3-17-62 ;
APPRO CHECK H ;

|
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STANDARDS
CODE

CARD CODE 729909
DskEdins

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370232

| 729909

TDL & TRL LOAD CARD

® @

R20 R28
AC ~AAA —& nVAVAYAY O G
) 1.6K 1 6K
R33 R6
BO— J\/{/\, L VA O H
I 6K I 6K

e VAN & WAN—0 P

EO RAAA" VAYAYAYS O Q

FO- AN, ~AAA O R

® ® 9

¢

® ® © @

h
-

APPLICATION Lo 4] ] © }ie
I. USED FOR TOL AND TRL COLLECTOR LOADING e - -19 -
N -3 Jo.7 | . I.6K -20— 317018
W 2. MAY BE USED IN PARALLEL IN CERTAIN APPLICATIONS. Eaim 5 J0.7 21 -
i -5 Jo.7 - i.6K -22- 317018
317018 =6 - 1.6K - J0.7 23
N -7 J0.7 S i.6K -2a-{ 317018
. 317018 8 1.6K A Jo.7 25
4 L g - J0.7 3 1.6K ~26-] 317018
3170i8 10 16K % Jo.7 27
3 11— Jo.7 < 1.6K 28 317018
" 12 I 0.7 | |29
e TI T3+
Ly
%2 T T2 T3 T4
. 317018 13- EI - —30-]
el -4 | 5 1.6K -314{_ 317018
317018 154 1.6K o 32
L 16 X 1 1.6K —33-4 317018
a K" 17 =2 :: 344
| N T
‘ e I g gl
ChOT g gl
LI LR 000G b g 0ol g AL LEEL 0B
i TTITT]1 & IHBEE!
. QIN|L]|J E|C|A
e P K|H F
492345 L T cl, L2
z
N O
) ‘
A COMPONENT SIDE
CIRCUINT AND PACKAGING STANDARD
'_ APPROVAL DATE
' ABC 4-2-62
i INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO. :
f ' naME | CARD ASH TSTR-TDL AND TRL {1y -62 115599 = t
LOAD CARD ~ ?
DESICN MODEL SMS % ; “
", petaiL| RQ  [3-1-62 |scate NONE S| i
.‘ - C CHECK|WH  13-1-62 [oraw [LIG [3-17-62 ol
i % APPRO CHECK 2
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STANDARDS
CODE

CARD CODE 7299] C
DF Q-

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370225

NN )
| 729910

ﬁ' SDTDL INVERTING POWER DRIVER
-12 +12H -12 L
~ ® c29
\ .0l UF
i b R32 R33
3.3K 1.5K 820 n 0%
AAg 3 =
ii; I |A— O A
R24
BO— @ AAAA
3.6K
_ —B
s DI8
-
I
IP D — 33 PF DH L
i -12 +12M c -6
—R R3 R8 R23
3.3K 33K 820 n . D22
® 4
Ie P — 00
RI
‘ N R O——@— "N
s —Q 3.6K
cé
Jl
11}
=
. 33 pF
-2 +(2M -6
o
RI6 R2
3.3K 33K ggs
® %
RI3
QO——9— "N\
3.6K
L ) cis
Il
1
33 pF
‘*.‘: SEQUENCE OF OPERATION
s ™
I. INPUT DOWN, TRANSISTOR ON, OUTPUT UP 334923 -1 H 3.6K o 33PF =184 350416
317029 |- 2 33K - 3. 3K 19+ 213692
2. INPUT UP, TRANSISTOR OFF, OUTPUT DOWN 213692 | 3 3.3K - 20—
‘ 317017 |4 - 1.5K I.5K 21 317017
3. B820n COLLECTOR RESISTOR RETURNED TO =12 VOLTS 491008 |- 5 - —-AAs * T5-aa -22-1 491008
WHEN DRIVING NEGATIVE ™OR'' INPUTS OF DOUBLE 350416 6 33 PF 2 820 n 234 317016
LEVEL LOGIC BLOCKS & WHEN DRIVING TRIGGER 5 . %
‘. AC INPUTS - 7 J0.7 . 3.6K -24- 334923
. . 317029 |8 33K i Jo.7 —251
.—9— = —25—4
10 Jo.7 7, ~C DH 2T+ 369217
= LEVELS 369217 Filq  |D=oH ) [ J0.7 28
. PINS SIGNAL H12- J0.7 = .01 UF| [29-{ h91228
NAME WAVE SHAPE MIN MAX 369182 F 11— . . @ . FT3- 369182 | Db
3 -T2 . —T4- 369182 | Qe
BRI i 1 up -0.65 ] -0.10 = R e
. Q __] DOWN -7.14 | =5.84 334923 13 3.6K —3-DH -30- 369217
‘ A,D up -0.65| -0.10 14 J1.0 1l [OEAAs] 31 491008
o0, | v | ourpur | 350416 15 33PF o 1.5K -32- 317017
P A pown | -6.06 | -6.8 21369216 3. 3K o L8200 | 33317016
o T [Jo.8 . 33K_] 34 317029
.‘ HII]]II“IH‘[TIFIIII
‘ g Y g el
00000y L g 0N g
DELAY - NSEC l|| “l" ul““i““"l""l" ll]l
" HINIMUH MAX |HUM |QIN|LIJ| |E cla
. TURN ON 10, 0¥ 50.0% | ,
TURN OFF 14, Qe 35.0% L8Lok | L8 T TQH R
. xr
*ASSUMES LOAD OF JO LDGIC BLOCKS AND TR INPUT ?? ]

OF 70 NSEC AND INPUT TF OF 135 NSEC.
¥%ASSUMES LOAD OF 4 LOGIC BLOCKS AND INPUT TR COMPONENT SIDE

OF 35 NSEC AND INPUT TF OF 70 NSEC.

RISE TIME 16.0 70,0# TO 110.0##
FALL TIME 75.0 125.04# TO 190.0#

A
A

#OCCURS WHEN DRIVING TRIGGERS
##0CCURS WHEN DRIVING LOGIC BLOCKS

CIRCUIT AND PACKAGING STANDARD
'. ‘ APPROVAL DATE
. ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROYAL DEVELOPMENT NO.
’ NAME[ CARD ASM TSTR-SOTDL t29 -62 115599 =
3 INVERTING POWER DRIVER N
DESIGN MODEL| SMS |
& pETAiL| RQ  [3-1-62[scatE [ NONE = E
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"- SEQUENCE OF OPERATION
\
1. OUTPUT WILL FOLLOW INPUT g 2 L 18
1 2 ST 19
X 2. PINS R, F, B, AND G MAY BE CONNECTED TO -3 2 % 20
PIN M (-12) FOR CERTAIN APPLICATIONS. L 4 = 2 -
il ———a ¢ o— 55
2 3i700 Fe4 [@oa] o 23+
() Eaema o e
- 491228 |8 .0l MF ) 2.7 25—  31702)
213693 9 1K 2 2.7K —26—1 317021
317021 10 2. 7K w 27
3 S1GNAL LEVELS 11 J1.0 .01 MF 28 h9l223
PINS NAME WAVE SHAPE 213693 124 1K I .I J0.7 291
HIN MAX 083 318325 T @ @ C) -T3 318325 083
= H,C, WP |-0.65 | -0.10 083 jiszes 129 N3 3 @n ) [Te{ 318325 o8
p,p |Y INPUT L S
] DOWN ~5.81 -8.8 317010 13- L43on o 1K 30 213693
: LA, ——m—— up -1.10 | -0.22 317021 |14+ 2.7K 3 430 n F314 317010
Y OUTPUT - 15 J0.7 J0.7 32
E!Q el 0 S B e .8
: ) L B B i 16 T2 () (e B4 313693
‘ el [ Jo.8 | ;ous]'lll 34317010
| || il ||. Il |,I 1 ||| gt ||I i)
PO B gy
o DELAY - NSEC Dogb e g e il
) MINIWUM  HAXIMUM Ja[w[L] 5] €]¢]A
TURN ON 6.0 20,0 |
TURN OFF 6.0 28.0 L8LOL3 R P T TSH F DB
A
2 QUTPUT RISE AND FALL TIMES ARE WITHIN *10 NSEC'S £ oe
‘ OF THE INPUT RISE AND FALL TIMES, RESPECTIVELY. !
; COMPONENT SIDE
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SDTDL INDICATOR DRIVER
A F E
= DI —
il R — 5 - R26 R25 = R32 R3 1 73 R29 R30
1K 47 n 1K L7 n 1K 47 n
T2
RIO 13 RS =
N P
0T T 033 = 033
=ik Bim== —H 0j— R7 R6
1.6K 16K
-12 +12M " -12 +12M -12 +12H
DT a1
—q c— - R38 R37 ic RLO RE = RI9 RUL
IK L7 o IK L7 n 1K 47 n
R3k4 T4
H N
DI 033
— Bi—
RI3 R35
1.6k 16K
-12 +12M -12 +[2M -12 +12M
—
SEQUENCE OF OPERATION 216452 L1 2K olta | 1\_25 216421
216450 -2 1.6K IK F26-{ 192591
. [INPUT DOWN TRANSISTOR ON QUTPUT UP B o @ Tl e
2. INPUT UP TRANSISTOR OFF OUTPUT DOWN B = G =
5 : Ti b
216452 |- 5] 2K 1K 294~ 192591
216473 16 - 16K 47 n 30+  21642]
216450 7 — 1.6K 47 a T2 |31+ 216421
216473 |- 8 — 16K 13 324 192591
-9 J0.7 J0.7 33
216452 10 2K 2K T3 | 3sf 216852
216450 |11 1.6K 16K 354 216473
L2~ [ Jo.7 J0.7 T3 36
216450 13 1.6K 47 n 374 216421
14 1K 38 192591
—15— | Jo.7 J0.7 T5 -394
216450 |16 16K Ix 40~ 192591
LEVELS 216452 17 2K 7N % a1 216421
B SIGNAL WAVE SHAPE 18— [ J0.7 16K a2 216473
i MIN | MAX 192591 }-19 1K J0.7 | 43
&5 [ 0.10 20 = 70 7 z',z'.4 216421
L,R,P ——I upP -0. : 21 Jo.7 a5
H’:Q)’G Y LA DOWN -5'8| -7_6}4 —:;—' J0.7 IEE @ '-:g- 2'6‘“73
o = 23 Ji. T8 47
AFEls | outeur i b 216450 |24 1.6K T as{ 216U452
B58 DOWN -9.62 P
HHAH LT R IR
l'}lnlllul il |||“1|
CFro Lyt Ti{ 318324 1033
“I'HIIMIMIHHlnulﬂulﬂl T2 §'§§§ﬁ gg;
T34 3!
°|“]L|"|G|Elcl‘“ Ta-{ 318326 | 033
rlplm|k|n F D B 1s{ 318326 | 033
aiadkd | 151 g T6-
TN O T74 318324 033
1
Ts...
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‘ SDTDL-2 WAY LOGIC BLOCK LOW SPEED WITH LOADS
-A
h, —A — -6
c24 -6
s 0015 UF
: u
3 =< R4S
N séon ¥ p1elt 560 1
D27 D45
AO“—Q“—DJ G 0 O—— C
0J
‘ -A i 17
® =R N i
7 276K 1y
D28 D4k
. = i L o :
| == 0J =
-A -
6 — F— ¢ P
- R36 R12
— 1 12 +2m 560 n 560 n
‘ D23
HO DHJ R20 RI5 §—FOF R
5.1K 39K
6 RI4 I
N N
-A
L6K
—q R— A 17 17
D21
o e i i
. —r 0J —
J
[}
.“\ SEQUENCE OF OPERATION - | ..’F S . ﬂ_%_
_ 24 | 7 = 26
I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP -34 [ Jo.7 +FDJ 27 369218
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN - 4 +«} DJ w7 |-28-{ 369218
N ? 369218 |5+ [+DJ | 294
3 3. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, 369218 6+ |40l J0é7 30} :
L7 5.6K T2 |31 307430
- 8 Jo.7 39K 32— 30072k
N 317430 9 — 5.6K 5.1K -33-{ 317024
. 300724 104 [ 39K 560 n| 1o |34 322347
317024 |11 - 5. 1K 351
322347 |12 [560 n 560 0 Y4 36 322347
o 13 J0.7 J0.7 37
.' 31763014 [ 5.6K -38-
300724 115 39K 39K T5 |-394 300724
16— J0.7 5.6K -40- 317430
17 J0.7 = 417
A LEVELS 18 = 42
SIGNAL »
. PINS v WAVE SHAPE e e 317024 }-19 - 51K | 43
! i 317024 20 5.1K «H0J 7 44 369218
e —_— UP -.65 | ~-.l 369218 214 |KHJ +1-0J @ 45 3692:‘8
N o Ly | INPUT = = =22 - Jo.7 560 N 46+ 322347
. H,Q 5 DOWN | -5.81 | -8.8 369218 |23 |- by Te 474
: B,Es [y | inpuT N meBS 1l 1491250 24— [.0015UF J0.7 r43d
L.E ) DowN | -5.81 | -8.8 R L LR %
y 5 up -.65 | -.l ””|||l||]|||I|II|I||1 '|li“ i
6.0 [y | ourpur Y - S O TR R T
FiR e T T *117 g e
; : : sl T2
x TTTTTTTITITTII]1 T3 369621 117=
5 2 Q ? LIJ[G|E|C|A T4-{ 369621 117
. i R P‘E':T :FLH F DB 12_
i DELAY: SDTDL - LOW SPEED T ?5 T7{ 369621 L7
13
S LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR L
. COMPONENT SIDE
MIN. MAX.
TURN ON  (NSEC) 75 100%
TURN OFF (NSEC) Lo 200k
. #THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.
#4THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6.2K
! COLLECTOR RESISTOR RETURNED TO ~-12V,
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SDTDL 2-WAY LOGIC BLOCK LOW SPEED WITHOUT LOADS
6 =12 +12M G
® 5
G o= D27
A O—D——
" —B §
\ X
6 T3
N
5.6K 10z
&
-A BO—D—
—> ¢ — Bx =
. .
-2 +12M F =12 +12M R
-A
—H F—
‘-\"
® o=
TS
N
..\ 5.6K 102 5.6K 102
. D21 D6
o—ph— b o—t— i
-A B = BX =
i —pr
’ﬁ\ B { o ov - \ -I
SEQUENCE OF OPERATION | = l__. ] |es
2 26
I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP - 3 J0.7 +1- Bx Lo7-{ 2123500
L4 +— BX i 284 2123500
.*\x 2. ANY [NPUT DOWN TRANSISTOR OFF OUTPUT DOWN 2123500 F5- [Fo Bx 59
; ] B S
3. COLLECTORS HUST BE LOADED L _g_ i ;né; _;‘?: i
k4, BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, - 8 J0.7 39K . 32 300724
~ LOGICH8L0 317430 |9 - 5.6K 5. 1K @ 331 317020
. 300724 |10 39K - T3 |34
317025 11 - 5. 1K 351
12+ - T4 36—
= 13 Jo.7 T J0.7 37
) 317430 |19 5.6K 38
300726 |15 39K 39K T8 (-39 300724
16— J0.7 5.6K a0+ 317430
= LEVELS Bl S0.7 yo (M
‘ PINS SIGNAL WAVE SHAPE 18 * | 42
i MIN MAX 317024 |19 5. 1K 43
31702k |20 5. 1K -Bx Y7 [44-__2123500
A, |y | ineuT | . =265 [ .=l 2123500 21— [ Bx K-BX Las-{ 2123500
‘ H,Q 2 DOWN |-5.81 | -8.8 22 Jo.7 - @ 455
> Z123500 23 [4a-8x Yo |-a7-
= .
BLE, 1y | InpuT | - L] 24 = _[ J0.7 48—
L,P DOWN [ -5.81 | -8.8 \ 7
- "']ll['["llll]lr’lifl"l
= G,C, v LT I'———i up -.65 ol ' ::H“I"'i ""]h |||Il:|| Il}l
FuR DOWN |-5.81 | -8.8 102 369179 T g hn bty I
u'ﬂulnuln HIIII|I|Illlllllll“|]l T2 - =
T3-{_369179 10
|°]”|"|“|G|E|°|A T4-{ 369179 | l02%
Y R Plm kln Fo B 5
484027 5, |g T
DELAY: SDTDL - LOW SPEED o B e Tors
T8

LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR

COMPONENT SIDE

£
2

HIN.  HAX.
TURN ON (NSEC) 75 1007
TURN OFF (NSEC) Lo 200

#TH]S DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO =-12V,

£
4

#%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6,2K COLLECTOR
RESISTOR RETURNED TO ~-l2V,

=
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SDTDL - 3-WAY LOGIC BLOCK LOW SPEED WITH LOADS
6 -12 +12M -6
-.A L_'
: —E a1 cl
6 —F e T o015 ur
L
N -12 +12M -6
i o)
-A P N
102
N ~—H R2 RS RIb
. = 5. 1K 39K 560 N
—R i
= D3
H O—H—— P
S BX
. TI
Dlo R7
Qo—D—e——" "\ N—8— N
-A ——
= . Bx 5ehR 102
.k » ;
. ______g ‘(!)2 +12H -6 R O_D?_ 1—
o ? i BX L
=
. RL R25 R30
5.1K 39K 560 N
D34
N AO——— ———oc¢
Bx
D33 R32 T4
s BO—Ch—9——AAN—6——— N
N B
. X 5.6K 102
D23
DO—A—
Bx s
.
; SEQUENCE OF OPERATION - N
317026 1 5.k ] 9 [ Bx Lis{ 2123500
. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 317024 | 2 51K o L 191 2123500
N 2123500 | 3 -J Bx 1 Bx -20- 2123500
\ 2. ANY SIS .
. INPUT UP TRANSISTOR OFF OUTPUT DOWN e MO = : == B ey
3. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, 300724 5 39K i 22~
- 6 L,Q_I'I KI-8x -23-{ 2123500
N 317430 |7 5.6K E 39K -24< 300724
. 8 - " 39K 25+ 300724
: 2123500 F9- |8 @ =T 26
2123500 10 -+t 8x il ) SR
~ 11 J1.0 7 -28
. PINS e WAVE SHAPE LEVELS 5] s 51 F2sd
HIN ] MAX wl02[ 369179 |} T+ @ . . . T34
w102| 369179 }-T2— @ @ @ -T4-{ 369179 1027
EH v | ineur _—I 212 Sabasf eyl T oo iTE L TBRe Tk
X e &
. A ) DOWN -5.81 -8.8 122347 |13 560 f . r 560 N 30 322347
F,Q uP -.65 ] ~-.1 322347 |14+ s6on] 31 -
it | VG| B LHRUT | i 4gi250 |15  [LooisuF] 5.6k | 3317430
4 DOWN -5.81 | -8.8 16 5.7 i €T L 332123500
" — - - 17 J0.8 BX 3a{ zi23500
SR ly | neur I | = - : X n|u_'ﬁ_ﬁznl_‘{lqal i
DOWN -5.81 | -8.8 l{l Il I][ rII e rl
g 0 Y T g 1R
L,P, up -.65 -.1 Pl Wl g
c Y| OUuTPUT | I 000008 0 00 w0t el 0008 0
3 — DOWN -5.8l1 -8.8 TTITTH]] TTTT1
. Q|N|L .IJ Ejc|a
R P IM x|H F DB
484029
=
; 1
DELAY: SDTDL - LOW SPEED
. COMPONENT SIDE
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR
- ' MIN. HAX.
' TURN ON  (NSEC) 75 100%
! TURN OFF (NSEC) 4o 2007
%#THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
“ HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V,
: #%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6.2K COLLECTOR T e e T T VLT T
RESISTOR RETURNED TO -12V.
'-, APPROYAL DATE
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INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
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LOGIC BLOCK LOW SPEED WITH LOADS 5
DESIGN MODEL SMS k_o 9
pETaiL} RQ  [3-1-62 [scae NONE w3
C cHEck |WH  [3-1-62 [oraw | LIG[3-17-62 :
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SDTDL 3-WAY LOGIC BLOCK LOW SPEED WITHOUT LOADS

‘XXX,

-A
[—
—E
—F
—c
B
-A
N —H p—
—Q
—R
-A

—A
=8
—0D

+12M4

*
o
[}
o
™

@

BX 5.6K
~ s 102
. D23
RO——D—— i DO ot |
Bx ks Bx
.‘\; =
_‘.:._
SEQUENCE OF OPERATION
.'\* I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP ; 5
317024 |1 5. 1K o |48y e 4 2123500
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN 7702k 2 - T : By Lo 7T23500
— 3. COLLECTORS MUST BE LOADED 2123500 -3~ HEEBRILT C EREOR 20— 2123500
. 317024 |4 5. 0K : 56K 21 317430
L, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. 300724 |5 39K 2 22
- 6 J1.0 -+ BX 234 2123500
s 317430 |74 5.6K i 38K -24- 300724
g -8 - 7 19K -25- 300724
2123500 9 [DHBx R 26—
2123500 |10 $4-Bx —27
11— J1.0 28
~ SIGNAL LEVELS L, . 1o -29-
.« PINS SR WAVE SHAPE = 7 - thl—| Jr. =
BN © 6 © @ o
7 e *102] 369179 -T2 @ @ @ @ ~T44 369179 102
E.Hs |y INPU LE ) : Ti T2 T3 T4
o A T . J [ J E 2
. — DOWN | -5.81 [ -8.8 ~ 134 30
' ———e ¢ &
. F.0, UP -.65 | -.1 Bl M- 134
B Y INPUT 15 5.6K -32- 317430
= DowN | -5.81 | -8.8 - 16— *  Taex 330 2123500
= G,R, 7 — up -.65 -.1 17 I o oEEBX 34 2123500
. b INPUT &) R T T T
PR G T g 0y
L,P, uP -.65 | -.1 o g g el gy
c Y | OuTPUT l—] L 0L 0000 Lo 36 1a 020 4 0100 g
£sl 4 DOWN | -5.81 | -8.8 LTI LT ET T
. : Q(N|L|Y E|lc|a
iiiads R PiM KiH F DB
al 2
|g o
" DELAY: SDTDL - LOW SPEED !
‘ COMPONENT SIDE
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR
HIN. MAX .
.- TURN ON (NSEC) 75 100+
TURN OFF (NSEC) 4o 200¢

#+THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.

2%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK

g?s'{;{;OngE?U;ﬁ; _I?SIVEEVTHE DRIVING BLOCK HAS 6.2K COLLECTOR s
= ; APPROVAL DATE
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LOGIC BCK LOW SPEED WITHOUT LOADS 3
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oetail] RQ [3- |-62[scaLe NONE —|3
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SDTDL-5-WAY LOGIC BLOCK LOW SPEED WITH LOADS

@

aw

z L
= D34 )2 L12H R25 .0015 UF
AO—P—, 560 N
DJ
— = — D33 RIS R20
s A A G 8O—D——@ 5.1K 39K ; -
S —38 DJ =
—c D32 R23
—D co > ® ANAN & N
—E DJ I
o D3I = 112
% D O———@
) 0 1
030
£ O—O— -
< —=F -A p— 0J
\ —H
—L
-_Q b
—R :
‘x\
-12 “2M
- R9
F = 560 N
~‘\ DJ
D16 R2 R3 P
H > 5.1K 39K
DJ
7 DIk RS 1
~N L O—————H—4 ANNN & N
. # 5.6K 17

DI3
DJ

[
=

) g
R
DJ
~N
! SEQUENCE OF OPERATION . \
369218 |1 - Dy b+ 0. —+3-DJ Lis{ 369218
I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 317024 2 - 5. 1K - 5. 1K F19- 317024
~ 300724 (=58 39K 39K 20 300724
.- 2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN Syl o 2 -
[
3, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. 317430 5 5.6K & 22
-6 - . 5.6K 23 317430
N -7 J1.0 = 24
.‘ 7 -8 03] [ 560 n 25— 322347
322347 =9 - 560 0 . 26—
10 Jo.7 Jo.7 27 —
= 491250 11 .0015 UF I-28
\ S|IGN LEVELS Lo
. PINS NAM?L WAVE SHAPE 12 Ji1.0 - I Jo.7 F29-
MIN MAX =N7[ 369621 T . . . FT3
-T2 @ @ @ @ FT4-{ 369621 117
- AE | vl InpuT [ e =65 ] -1 Tl 2 T3 T4
. - tit powN | -5.81 [-8.8 369218 |13 oy o -0 F30- 369218
up -.65 | =.1 369218 =144 DJ 4 —+}=0J F31-{ 369218
B,H | Y| INPUT | 15 o3l [-K-DJ -32- 369218
< | oowN | -5.81 |-8.8 tazi8 e [0 Rl .. 1oa0) | |33 369218
369 e :
: i ; e Up -.65 “ol '—I?—\ l +3-DJ 1_34_ 369218
; bouN | -5.81 | 8.8 T T
= Js - I g gt
uP -.65| -.1 }“;IH:'P”””"“ﬂ”l"”
D,Q | Y INPUT 1 LI L i e L il
3 I -5. -8. TTTTIT1 TT11]1
. 3 DOWN 52| 8.8 |Q|NILIT{£'E|C|A
t up -.65| -.1
Y INPUT R P/M K|H F D B
2 l__l pown | -5.81 [ -8.8 48Lo31 :lzl lg
up 65 [ =5, /i
~ - = +7
G,P Y INPUT
o : L _y [ oo | -5.81[-8.8 COMPONENT SIDE
. DELAY: SDTDL - LOW SPEED
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR
‘ MIN. MAX.
TURN ON (NSEC) 75 100+
TURN OFF (NSEC) Lo 2004 CIRCUIT AND PACKAGING STANDARD
B “THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK APPROVAL DATE
HAS 6.2K COLLECTOR RESISTOR RETURNED TO =12V,
ABC L-2-62
#%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
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CORLECTOR g "AME] CARD ASH TSTR-SDTOL 5-WAY |l - -g2 115599 ~
LOGIC BLOCK LOW SPEED WITHLOADS o
DESIGN MODEL|  SMS NS \0 3
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SDTDL 5 WAY LOGIC BLOCK LOW SPEED WITHOUT LOAD
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= BO—Df—9@ 5 1K g;g
DJ
. 032 R23 ik
e ) Co—DH4 AN N
e DJ 6K
- —C D31 d 192
. —¢ ) i
. DJ
—F e D30 =
£ Ot .
) DJ
—F| -a
- —H
. s
—Q
—R PP
-12 “12M P
=
R2 R3
2 1 39K
& AN N
5.6K 102
) .
®
i‘ SEQUENCE OF OPERATION
I % 369218 |- | putEnEl @ 43~ py] Fi18{ 369218
1. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 317024 | 2 51K & 5. 1K 19- 317024
: 200724 3+ 39K o 39K F20-1 300724
i 2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN | 21
} s o——
: 317430} 5 6K 22
3. COLLECTORS MUST BE LOADED E¥%1 I; . — Bl
sl 4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, -7 - J1.0 2 24
\ -8 - 4 25—
- g . 26—
10 J0.7 o J0.7 27
~ SIGNA LEVELS 11 pre
.\ PINS AGRRL WAVE SHAPE Fie Do o] 907 |es-
HIN | HMAX % 102] 369179 [T . . T3
P T 65| -1 -T2 @ @ @ @ T4 369179  |102%
AF |Y INPUT | : > T T2 .TB T4
N A DOWN | -5.8 | -8.8 369218 |13 pJ o] , |K-oy]| |30 369218
. uP -65] -.1 360218 Fia-  [0d 0oy - 1o og| |3 369218
B,H | Y| INPUT I 15 J0y | K- bJ| [32- 369218
? DowN | -5.8 |-68.8 e Fied [Tl °. o] 33{ 369218
D CE (| St '| e B e
1 DOWN -5.8 | -8.8 I il g Dy 1y TN
uP -.65| -.1 PRIEICR T g it gy
0,Q | Y| 1neuT l L4000 0 0 g 00 L 20 0L LD 34 3
e — DOWN -5.8 | -B.8 |élhllllll~'l’&lé|é|£
. E,R | Y| INPUT ] | ' L S, R elv k|n F oo
DOWN -5.8 | -8.8 484031 3 I S
up ~.65] =.l £ 20
- G,p | Y| outpur ]
® /1 r { oo o5 COMPONENT SIDE
. DELAY: SDTDL - LOW SPEED
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR
‘ HIN,  MOX.
TURN ON  (NSEC) 75 100
TURN OFF (NSEC) 40 2007 CIRCUIT AND PACKAGING STANDARD
& #THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK APPROVAL S
. HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.
«#THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK ABC 4-2-62
gg I:(E:Tglﬁoglés-{??grlnzéE;EEETgnlYécf RoskTh e INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | apPRovAL DATE CHANGE NO. ABPROVAL DEVELOPMENT NO.
2 NAME| CARD ASM TSTR-SDTDL 5-WAY -62 115599 -
LOGIC BLOCK LOW SPEED WO/LOAD &
DESIGN MODEL SHS \O E
DETAIL| RQ  [3-1-62 |SCALL NONE S 3
C CHECK| WH |3~ 1-62 |oRaw |L1G |3-I762 :
APPRO CHECK §

- . we

i
{
|
i
!
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s STANDARDS
o CODE
= CARD CODE 7299| 9
i 2 DG?Z -
M~
i SEE PRODUCTION DRAWING 370373
,'-f’-\\-
. SDTDL 10 WAY LOGIC BLOCK LOW SPEED WITH LOAD
=
"\\
—a[ -A P —
— ey =12 ¢ | 2M -6
.' P ci6
- i
—F 1500 PF .
= T D33 j
. P RIO RI3
1 | R7 39K 560 n
o 5.1K |
o
1 I
-~ —F -A
® = s
—H
—Q
= —R
DELAY: SDTDL - LOW SPEED B i
5.6K 7
P LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR i
. MIN, MAX,
TURN ON (NSEC) 75 100 -
TURN OFF (NSEC) 40 200+
. *THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING
g BLOCK HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.
#%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING
N BLOCK OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS
6.2K COLLECTOR RESISTOR RETURNED TO -2V,
SEQUENCE OF OPERATION
~
... I. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP 5 > s
=i l [ 18 -
2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN | 5> 2 L 19
[l L ] L —
=34 204
.—-‘" 3. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. | A . o o Egh
369218 5 [puoF EOR: 224
369218 -6 - DJ -0 A 23
N 317026 -7 e Bl
. 317430 -8 5.6K ) ’ 25
> G SIGNAL LEVELS —9 — = 0J D+ 26 369218
NAME WAVE SHAPE 300725 10— 39K i 0 - 27+ 369218
b MIN MAX 11 o LR F28- 369218
. o | B 12 0.7 ] o ] pee{ 3teas
A 8| 8] B HEUT j #l1 69621 T T3
Al DOWN | -5.81| -8.8 (117 | 369 . . . .
: 2 o] €9 &9 &) 69 [ra]
up -.65 = T T2 T3 T4
. SR |8 | G IREUT I N DOWN -5.81| -8.8 322347 13- 560 0 | DJ K+ F30- 369218
uP -.65] -.1 14 L DJ k| P34 369218
7 ¢ |y | ineur I . - - 15— J0.7 bJ 40| p32-{ 369218
Y DOWN -5.81| -8.8 350476 |16 1500 PF DJ x| 1334 369218
‘ uP -.65| .1 -7 [ J0.B_ ] =8
T e
L o |v| eur | . | oown | -s.81| -8.8 ,ii i :E :, T | i
PO By ot 00y g
L R up ~65) -l LML )
o | eI SUUHBRE
: up =65 ~-.1 R P MEK|HFODGB
484077 x
EO | g INEVT A pown | -5.81[ -8.8 S| |2
+N 0O
- up =, 65 il o
. ¢ [v| et I bl DOWN | -5.81| -8.8 COMPONENT SIDE
X I up -.65] =1
15 S PR - DOWN -5.81| -8.8
:. T uP -.65 =
\ NP
b Q| ) \—‘ DOWN -5.81| -8.8
i UP -.65 -1
. B N U DOWN | -5.81| -8.8
up -.65 -
P Y OUTPUT | | ¥ e 5.8 8.8 CIRCUIT AND PACKAGING STANDARD
"! - - - APPROVAL DATE
o ABC 4-2-62
- INTERHATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPRQVAL DEVELOPMENT NO.
' NAME] CARD ASM TSTR-SDTOL 10 WAY |z = -62 115599 e oS R
i L0GIC BLOCK LOW SPEED WITH LOAD N
DESIGN MODEL SHS et o g 2 =
1\ petail) RQ |3-1-62[scaLr NONE - — —o |3
g check| WH |3=1-62|oraw | LIG |34 7-62 ;:
i C APPRO CHECK ¢
i .

T e

- NN




¥

I
§ CARD CODE 729920
o) DHA -
Q"
t ™~
i SEE PRODUCTION DRAWING 370374
i DELAY: SDTDL - LOW SPEED ‘
SDTDL 10-WAY LOGIC BLOCK LOW SPEED WITHOUT LOADS
LOGIC BLOCK WITH 560 OHM COLLECTOR RES|STOR
=
.-- MIN.  MAX,
TURN ON  (NSEC) 75 100
TURN OFF ({NSEC) ko 200+
= *THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING
. BLOCK HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12V.
=<THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING
BLOCK OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS a7 +i2M
s\ 6.2K COLLECTOR RESISTOR RETURNED 70 -12v.
=Y RIO
.- —aAl A |p— R7 39K
—8 5. 1%
—g
—0 P
% =
I T
o
I {
=8 P =
| 1 R8
. —F -A /V\/\/\ N
— 5.6K 17
—H
& — 1
® —=
)
- -\':
. SEQUENCE OF OPERATION
1. ALL INPUTS DOWN TRANSISTOR ON OUTPUT UP.
s 2. ANY INPUT UP TRANSISTOR OFF OUTPUT DOWN.
3. COLLECTOR MUST BE LOADED,
L4, LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN,
L
L L 19 e
- 2 F19-
e
- 3 < 20
~ 4 - 1 =21 =
B
. 2123500 |- 5 - SRR o o R e 2o
2123500 6 SLEBxl S 23
317024 — 7 — 5.0K A 29
.“ 317430 |8 G 25
LEVELS =g Bx OF | o6 2123500
SIGNAL l—————— .
PINS WAVE SHAPE L o Bx K- | 2r+ 2123500
NAHE 300724 10 39K
HIN HMAX L1 - : By K- | |28+ 2123500
‘ up -.65 | -.1 12 - 0.7] . IBxa¥] peso{ 2123500
A |y| neut -] LT T3
. 3 -8. 1 17[ 369621 Tl .
+ | oown |-s5.81 ] -8.8 7363 B & €9 [ral
up -.65 = T T2 TS T4
e e
E B |Y| npUT | i oowN | -5.81 | -8.8 13 o Bx 1 | [30{ 2123500
. ~ 75 oy e 14 i BX K- F31- 2123500
¢ |y| ineur | - - 15 10.7 By K| [32-{ 2123500
N DOWN -5.81 | -8.8 - 16 o e By - [33- 2123500
up -.65 -1 r—1?—1\ ——:: >~ / 34
% INPU TV T T
. DR |8 1 ] v | oown | -s.81 | -8.8 I lfn ,[ Wt gy )
g5 | I T g g
N uP -.65 . JINEINTEN l]uuuulltlllTuuI
A | « oo 5[ s BUEHGLEE
.' uP -.65| -.1 R PIM KIH F D B
£ oly| neur | ! DOWN | -5.81 | -8.8 4h017 5l 2
2 O
UP -.65 =l Ty
| . ¢ |v| neur | . [oom | -5.81| 8.8 COMPONENT SIDE
‘ Up -.65 .|
H Y INPUT | = DOWN -5.81 | -8.8
.‘ up -.65 -
Qe |Y| IneuT L—. powN | -5.81 | -8.8
? up =65 ~-.l
R Y INPUT | I DOWN ~5.81 | -8.8
' |_L up -.65) -.l CIRCUIT AND PACKAGING STANDARD
P Y QUTPUT N DOWN -5.81 | -8.8 APPROVAL DATE
. ABC 4-2-62
DEYELOPMENT NO.
INTERNATIORAL BUSINESS MACHINES CORP. ||  oare CHANGE NO. | APPROVAL ||  DATE CHANGE B3, ATEERS
L NAME]CARD ASM TSTR-SDTDL 10-WAY /. 62 115599 =
{ LOGIC BLOCK LOW SPEED WO/LOADS 0
DESIGN MODEL SHMS S i
petait| RQ  [3=1-62 |scate | NONE o E
v cHECK|WH  [3=1=62 [praw | LIG[3=17- 62 L H
{ C APPRO CHECK
A [




[ A

STANDARDS
CODE

CARD CODE 72992 |
D'HB -

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370348

L

| 729921

&

aF

SDTDL INVERTER LOW SPEED WITH LOAD

w

-6 -6

I I
+1 24 22[; n

®
I
e}
p -]
|
I
=]
o]
l
1
r

*

)
!
=
|
i
=
|

L g
7

5.6K

5.6K

L 4
|
(2]

H
-

|

1500 pF |

R4 —
560 n %

@

&

5.6K 5.6K

» £ 1

o
]

b - N\
. F = I__ ) | |25
SEQUENCE OF OPERATION -2 1 Ji.0 % 26
- 3 ] 5.6K o7 216462
iy . INPUT DOWN TRANSISTOR ON OUTPUT UP 216850 | 4 - 560 11 51K ¥ 28 716581
.- 2, INPUT UP TRANSISTOR OFF OUTPUT DOWN 216482 5 | 35K 29
-6 J0.7 Jo.7 30
3. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN, 216482 7 — 39K Jo.7 Te |31
S 216462 -8 | 5.6K 560 ot 32 216hh0
' -9 - 5.0K 33 216461
10— Jo.7 T 34
216461 |11 5. 1K 1 5.6K e} |35 216562
216082 12— 39K £ T3 [36
n 216482 |13 39K Jo.7 37
. 216461  [-14— 5. 1K 560 n 38~ 216440
216462 |15 5.6K TS5 |-39+
16— J0.7 40|
4 216482 |-17 39K 560 N 4] - 2160440
. pIRSH S OO WAVE SHAPE LEVELS TIEheT 18- 5.0k T6 | 4o
e 216462 |19 [ 5.6k 30.7 43
20 560 n 44 216440
T7
A Ry QP y | ynpUT up -.65 ] 216482 |21 39K 45
. E,G,H I N DOWN -5.8l -8.8 216461 22— 5.1K 1500 PF @ 46 350476
. 2 % T 216062 |23 5.6K Jo.7 Ta |47
Pl i ! L 2 24— ° Is6on -a8-{__ 71680
D, F,H DOWN -5.81 -8.8 L )
3 HERLRH R RIR IR HI RHITEH D
:}HHHI,' u||1|I||h|1]ll||“:|
*102 [ 369179 79 1|I|||1”||"||||"H“I (il TiA
n.fm'uuln u]mliu uflnllillu T2 .
T34 369179 102%
i DELAY: SDTDL - LOW SPEED I o’ T| Ll J I G|E c’ A T4
R PIM K|H F DB 15 369179 Jioz*
LOGIC BLOCK WITH 560 3
. 0 560 OHM COLLECTOR RESISTOR 484123 él |g T 369179 oA
MIN.  MAX. i T7{ 369179  |102*
& TURN ON  (NSEC) 75 100% T8 369179 102%
. TURN OFF (NSEC) 4o 200 COMPONENT SIDE
#THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESOSTOR RETURNED TO -12V,
#2TH|S DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
| OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS 6,2K COLLECTOR
RESISTOR RETURNED TO -12V,
CIRCUIT AND PACKAGING STANDARD
APPROVAL ‘DATE
‘ ABC L4-2-62
I INTERNATIONAL BUSINESS MACHINES GORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
WAME] CARD ASH TSTR- SDTDL 62 115599 oy
INVERTER LOW SPEED WITH LOAD B
DESIGN WMODEL| SMS o 0 .
pETAIL|RQ | 3~1-62{scaLe [ NONE » E :
C CHECK|WH |3-1-62|oraw |LIG [3-17-62 :
} APPRO CHECK H

C.B.CO.HO BI8W a2

¥
i
|
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i
o 0 0

s, STANDARDS
CODE
od CARD c€ODE
S 729922
~ o DI G =
®Q
~
. SEE PRODUCTION DRAWING 370372
. SDTDL INVERTER LOW SPEED W/0 LOAD
I
=i A — —Fr e laet
T —H I L =12 +12M -12 +12M
= —G F—
® c
=
. i 102 e 102
= T
® el -
\\
® L
T9
7 N N N
‘ I
. ) B Bolik 102 102
. N
. SEQUENCE OF OPERATION L "'_’1 il - =1 kesd
A —2 JI1.0 26
i. [INPUT DOWN TRANSISTOR ON QUTPUT UP - 3 5.6K .@ L o7 216462
2. INPUT UP TRANSISTOR OFF OUTPUT DOWN = 3. 1K T7 28216561
£ 216482 5 39K 29 -
L 3. ALL COLLECTORS MUST BE LOADED -6 - J0.7 J0.7 30—
216482 -7 39K Jo.7 T2 |30
4. LOGIC BLOCKS MAY HAVE SYMBOLS OTHER THAN SHOWN. 216462 - 8 5.6K 32
i - 9 — 5.1K -33- 216461
. -0+ [ J0.7 T3 | 344
216461 11~ 5. 1K | 5.6K 350 216462
2‘61082 -I2-— 39]’( T4 36~
= 216482 |13 39K Jo.7 37
216461 14 5. 1K 38
216462 15 — 5.6K 5 -394
- 16 J0.7 40
2165482 17 39K 4]
. PINS SIGNAL WAVE SHAPE LEVELS 216461 -18— 5.1K Te 42
. NAME MIN MAX 216462 |19 5.6K Jo.7 - 43
20— ¥ 4
R,Q,P, | e '—l up -.65 ) -.1 216482 214 39K 3 45
~ e i 2 DOWN -5.81 |-8.8 216461 22+ 3. 1K @ 46
216462 23 5.6K Jo.7 Ta |F47-
A,B,C, J uP -.65 | -.1 o B
o E,L|Y OUTPUT _
£5 —J DOWN -5.81 |-8.8 \ >,
Ty
. *102 | 369179 LR TR |1|l|ll“|| Ti-
]11 ::In uln nluu]u ulul |r]|I 11' T2+
T34 369179 10z*
DELAY: SDTDL - LOW SPEED _/’QI?'ILl“’]G }:]CIA =~ L
b R P F 436
LOGIC BLOCK WITH 560 OHM COLLECTOR RESISTOR 484123 ,’E?‘LTLH i L 369179 Lo
i ol L= Te- 369179 |10z
MIN. MAX 2 i T7{ 369179 |l02%
TURN ON (NSEC) 75 Toow T8-{ 369179 102%
. TURN OFF (NSEC) Lo 200+ COMPONENT SIDE
%#THIS DELAY CAN INCREASE TO 200 NSEC WHEN THE DRIVING BLOCK
HAS 6.2K COLLECTOR RESISTOR RETURNED TO -12v,
N #%THIS DELAY CAN INCREASE TO 350 NSEC WHEN THE DRIVING BLOCK
. OR THE BLOCK THAT DRIVES THE DRIVING BLOCK HAS &.2K COLLECTOR
RESISTOR RETURNED TO -12V,
. CIRCUIT AND PACKAGING STANDARD
APPROVAL DAYE
. ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE KO, APPROVAL DEVELOPMENT KO. | |
NAME] CARD ASM TSTR- SDTOL . . 62 115599 o
INVERTER LOW SPEED W/0 LOAD 2
DESIGN MODEL| SMS 5 3
pETAiL) RQ [3=1-62(scaLE | NONE :
N C cneck| WH [3-1-62 [oraw | LIG [3-1762 1
. APPRO CHECX 2

@ e o
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STANDARDS
CODE

CARD CODE 729923
DHD -

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370371

. !; . ,-!

| 729923

‘

SDTDL AND SDTRL 3K RESISTOR LOAD

R2
3.0K 3.0
8 R33 R6
O———AAN
3.0K _‘/m e
c R31 RIO
N4 L
3.0K 3.0K
R26 RIS
D O——— NANAN— P
30k e
R22
E RI3 i
3.0K 3.0K
th RB
FO——AAN
ok —\/m —OR
-6

o © 6 606 06060 0 0 0 O

o 0 ¢
:
L)

C.9.CO MO IIAW  sirhs

APPLICATION P P Yisd
L ]
I. FOR COLLECTOR LOADING OF SDTDL AND SDTRL CARDS o] o =195
- 3 Jo.7 = 3,0K —20- 323920
-4 - J0.7 z Jo.7 21
b J0.7 . 3.0K 22— 323920
323920 6 1 3.0K A Jo.7 234
—~ -7 Jo.7 i 3.0K -24- 323920
. 323920 — 8 - 3.0K . Jo.7 251
9= J0.7 . 3.0K F26-1 323920
323920 10 3.0k . J0.7 27
— 11— JO.7 i~ 3.0K F2B8-1 323920
- T1 - T3
i e
- TI 2o T3 T4
. 323920 |13 T 30
—|g— . L3O F3t- 323920
323920 154 3.0K . 32
16 T 3.0k 334 323920
Y S R e 344
. B . V4
. IR LB LR LB
Ll ||H||i]i||r,[nu 1 uhhﬂ”
T
. lulll II‘II |l'lJ u[u il nu[ﬂ “lu uln
. IQ'NIL,J [Elcln
492345 R P M TSIH F D B
rIe]
X 1
& COMPONENT SIDE
CIRCULT AND PACKAGING STANDARD
' APPROVAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO,
NAME[ CARD ASM TSTR-SDTDL AND 4219 =62 115599 ~
| SDTRL 3K RESISTOR CARD 2| B
[ DESIGN MODEL SHS = 0 |-
| DETAIL| RQ |3-1-62[sCALE NONE m E
| C cHECK| WH | 3-1-62[oraw | LIG [347-62 1
i : APPRO CHECK :

AT
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s STAKDARDS
CODE
= CARD CODE 729924
Lo |
Q
M~
. SEE PRODUCTION DRAWING 370262
. SDTRL - SINGLE SHOT
0. 15 USEC TO 65 MSEC
+12H -12 -12 A
l ? o
RI7 RL RU2 24 | c26
18K 2K 200 RO—IH—9 . e
~ 10 UF 68 PF
. — L[ S5 G == a4
Qo—) —+
—K ¢ R13 1.OUF
O— A AAN—
B L. 7K c48
8 —L_I- i ]
17 0.1UF
RI2
- K O-—-ﬁ/\h/\/\,——-o o ———9— | ché 128
. 8 033
R34 15 ko
B O— AN N DH
= 4 7K
. 101
D35
DH
. = = G
R27
“12 0—AN—OC
® 5
GTOD 015 TO 0.65 USEC
GTOE 06 T0 6.5 USEC
= GTOF 6 T0 65 USEC
GTOH 60 TO 650 USEC
G TO Q 600 USEC TO 6.5 MSEC
6 TOR 6 MSEC TO 65 MSEC
0
= SEQUENCE OF OPERATION s T o T on] I\ S5l 3
e o ]| 20k a
. I. PINP TIED TO C FOR COLLECTOR LOAD, AND TO ARY [NPUT IF INPUT 492593 2 POT 68 PF 26- 350424
PULSE 1S NARROWER THAN REQUIRED OUTPUT PULSE. G IS TIED TO -3 i 1K L2774 213693
REQUIRED TIME CONSTANT INPUT ~ 4 D+ AU 7 es- 491300
- 317029 - 5 — 7K [ Jo.7 -2G —
2. ALL INPUTS UP T5 OFF, T3 ON, OUTPUT UP e * 07 2
491316 |7 [ 10VF T2 31
3. DOWN INPUT T5 ON, T3 OFF, OUTPUT DOWN B . T, B
L8547 Fo9— (7320 _I% 33
- L. T3 TURNED BACK ON AT END OF TIME CONSTANT o R B [
. 323939 1o [T o 0f | 35369217
213549 |12 W3 J0.7 Y4 |36
213549 |13 4. 7K J0.7 37
~ - 14 100 PF -38-1 300714
. —15 — J0.7 T5 |39+
- 16 Jo.7 D+ DH —40- 369217
317028 |17 18K 2K -a1-{ 317019
: SIGNAL LEVELS Lig<{ [J0.7 20 0 T6 | a2 334949
PINS NAME WAVE SHAPE 19 ] S Trjosy 43
A LI R 20 {50 or ¥ 49 _ho2lk)
J up -0.6 -0.1 491315 -2 1 I.OUF _ a5 —
L |y IRPUT l I = 22 01 UF @ 46 9122
~ DOWN -6.87] -12.5 231 J0.7 4.7 T8 4T
. — up 0.6 =0.1 24 - ~0.1UF 48+ 491320
K |y INPUT » =
DOWN 6.87| -12.5 N -|||l||l]|n1|ii[|[| T /
- — | P -0.6 | -0.1 ”H"l”' anlh ||,||1||| '!l
8 |y | ineur = C——Fro fabipndngtha bty Tl
DOWN | -6.87} -12.5 sl e T2-
— | wp -0.6 | -0.1 cl} r!: 1I_|Iv é IE (1:|A T3-{ 3691717 101%
B || O PRT _]___r DOWN -6.87| -10.5 - 165
2 : : o rRlp|m|kln F 0B 15 369177 |1o1#
SWITCH 48hoa3 =/ 9 Te
e = _[\ A Yo B 174 318328 | 033
BASE sl e~ s S e b iy
. COMPONENT SIDE
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
. ABC k-2-62
T NO.
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE RO, APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMEN
nAME| CARD ASM TSTR-SOTRL- L a9-62 115599 =
SINGLE SHOT : e
DESIGN MODEL SMS \hg 3
DETAIL] RQ |3-1=62 [SCALE|[ NONE ]
CHECK] WH [3-1~62 [DRAW | LIG |3H7F62 i
. C APPRO CHECK =
e




STAND
6 CODQRDS
B m CARD CODE 72 9925
. b2 DHF
o~
~
REFERENCE DRAWING
G SEE PRODUCT|ON DRAWING 370350
SDTDL TRIGGER AND DRIVER
-12 -6 Lib
R3 RS R35
(o A e 11K _
4_ B —
i o TS5
—-?_ A
DFR
= i
. P EL | 47 PF  ABs 102
1
1 - | = DSB
R— H
| . =&l T2 Ti e
| H -
-—————R -
A DFR -
® 3
e —0D T DE
—————————— F— A -12 E P -2 &
———F T7 T8 RESET IK 1K SET
< s -12 T8 T & -1z 4820
2 DER-
K
® - 3
! [
| I 0
I 1
A ! ;
. i oE A6 RI6
e 28 P23
—_—L T3 T"-l C63 [}6'4 CIH
=4 F F
. | OFR- SET 47 Aag .
PF PF
. | . - \-48-
SEQUENCE OF OPERATION 216445 |2 274 [ 1K 5 ] J0.55 1500 PF | 49 350476
216hh6 | 3 28 11K J0. 55 | 500 PF ~50- 350476
THE RESET INPUT RESPONDS TO A NEGATIVE VOLTAGE LEVEL. RESETING TURNS T6, 715555 2 T3 ® * L 51
T7, T5 AND T8 ON AND THE OTHER TRANSISTORS WILL BE IN THE OPPOSITE 3 TEGhE M — @ @ 55 | 524
B, STATE. THE GATES ARE CONDITIONED BY A POSITIVE VOLTAGE LEVEL AND THE : 503592
AC SET 1S RESPONSIVE TO A POSITIVE VOLTAGE LEVEL. THUS, TO SET THE 503592 6 Gs OF 2K ~53- 216452
TRIGGER MEANS TO TURN OFF THE TRANSISTOR WHOSE GATE AND SET ARE BOTH 503592 |- 7 - 350418 }ao [ Gs - @ 39 pF @ AAs | 54 1491008
POSITIVE. THE DC SET RESPONDS TO A NEGATIVE VOLTAGE LEVEL. THUS - 8 4 595357 F304 [ J0.5 3K E/ [47pF -55- 350420
WHEN THE TRIGGER IS DC SET, T2, T3, TI AND Tk WILL BE ON. Lgioo8 | 9 595357 |31 [As =] , 36 . 3K | F56- 595357
~ QECAYE-RRIEC 69217 |10 350418 |32+ [oH PE J0.5 | |57
TON TRISE TOFF TFALL 32%1.;:2 e ;gc?kz:g 34 uGK-D'- 1 33 PE 33| oH -é— -58-{ 369217
MAX  MIN MAX  MIN MAX  MIN MAX  MIN ]
BINARY OPERATION: 123 36 63 16 240 115 200 95 595357 F12- 216452 F3sd [ 3K K| T 16K | 59 216473
369217 134 - 36 DH D+ 5 _ 16K F60 216473
L GATED: 135 Lo 48 16 205 82 160 6l L 144 L37 10.5 I : J0.7 T 2K 61 216hs2
. NOTE: TON IS DEFINED AS THE DELAY FROM THE TIME AN AC INPUT SIGNAL - 15 - - 35 J0.7 . 62
ARRIVES UNTIL THE "OFF'* TRANSISTOR HAS TURNED ON COMPLETELY. 216652 | 164 Lagd 2% 1 5 J0.5 47 pF_| 63 350420
THIS 1S MEASURED FROM THE TIME THE AC INPUT HAS SHIFTED 10% L 17 4 350018 |40~ 39 PF AAs G- | 64 491008
350420 |18 595357 |41 [ 47 °F _| 3K J0.5 | |65
oA LEVELS 491008 |-19- 595357 |42 | AAs -Ox 3K @ DH 3| 66 369217
Pins | > o L WAVE SHAPE £95357 20 350418 434 [ 3K @ 39 PF =" 3¢ | le7-{ 595357
HIN HAX 216473 |21 Faa- [ 16K J0.5 1J0.3 - 681
P =85 | .1 22 J0.5 e cous | 1.1k | e 2165k
‘ c,0 |¥ | GATE I I bown 5.8 |-7.6x 216446 23 1. 1K L Gs 3 | 70+ 503592
» T i 1 — R e
AC _’—l up -.65 | -.l 25 Jo.55 | & {a0s 72
LA R L DOWN  [-5.81 [-7.64 -26- }'474\ [woe6 | [ Jo& J[ J0.55] /";g‘
3|
® S e Lol T
ey DOWN  [-5.81 [=-7.64 TR i
== = T, [0 g T gy v {3832
A Y | RESET gt AU AL w02 T2- 369179
. DowN  |-5.81 |-7.64 TTETITIT LT Y w02 13360179
. e |N]|L J 6le|lc|aA
= up =14l -.22 R ' Pl M K F D B 083 T4~ 318325
q,p |y | outpur | 083 T5- 318325
e DOWN -5.83 |-7.3 ,_I ] o = _
E3 2 102 T6- 369179
—— 53 484127 S50NFoZ :
8, || outpur o hl : RS e %102 T7- 369179
. : — DOWN__ |-5.83 |-7.3 COMPONENT SIDE 0B3FTR 318025
Y| GATE _—l e > =
. br DOWN -5.81 -7.64
= IN THE POSITIVE DIRECTION UNTIL THE "OFF" TRANSISTOR HAS SHIFTED 90% POSITIVE.
. TOFF 1S MEASURED FROM THE TIME AN AC INPUT HAS SHIFTED 10% POSITIVE UNTIL THE
QUTPUT OF THE "ON'* TRANSISTOR HAS SHIFTED 90% NEGATIVE. CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
. ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO, APPROVAL DATE CHANGE KO, APPROVAL DEYELOPMENT NO, =
i . NAME] CARD ASM TSTR-SDTDL 1762 115599 Ry
TRIGGER AND DRIVER o
DESIGN MODEL| SMS N
DETAIL] RQ |3-1-62{SCALE | NONE i :
C check| WH [3-1-62[oraw | L1G [3-17-62 :
APPRO CHECK 8
)
0
-
\




o 00

—-——\_.
. STANDARDS
) CORE
g CARD CODE 729926
= & DHG -
® -
. SEE PRODUCTION DRAWING 37035]|
=0 SDTDL R AND W REG BIT POS
-2 +12M RSB
) 47 o
+12H R53
+12M -2 R62 £
1.6K :
Rk < R66 gg’: 7 Th ‘
i 5.6K> 5 6K R57 TKI -2
+12M R26
—C +A —E|] +A D70 D43 R65 240 n
¢ O—K—o—11— R6 1/2W
— DJ DJ 5.1K 15K
D6
. D o—n’; TI3
— D|_DGU- —F| DGU- DJ R7
D68 ol D21 g
=) fE o—K—e——4——onp 3K 030
. DJ DJ 0J
D67 D71 c5 i
F ] —K—
1 40 H ol DJ G
= R42 0.0l UF
®
—R 17 =|2
DGU- +12M +12M
e -12 +| R50
| 240 0
. | RS2 < 1/2m
R4S RL6 § -12 +i2M 7500 15K
-A B A Sl 39K T2
D2 RL7
i P o—DI5—< N 3K 030
TI| TI4 DJ 5. 6K
DGT- —Q| DGT- - L | S §
[y =t 5
. DJ - 0.0i UF
) T |L—oO &
. I | " 3K 595357 |0.5)
2 @ 2400 ) 333202 [0.8
= - 340.7{333202 26 2ho 0 1/ 2w .01 UF Lozkil |05
% A 5. - 4 27+ 30.5 15K 216472 [0.5
0.5] 492411 [ 5 -281 0.01 UF J0.5 16K 216473 |0.5
0.5| 216472 | © H0.5( 350476 |29 1 5K 1500 PF Qn |/ 2W] 317015 |o0.5
0.5] 595357 7 -304 [ 3K | 1Jo5 5.6K 216462 0.5
- 8 40.5] 216461 314 EB 5 1K 39K 216482 |0.5
“caa -9+ 32 J0.5 2K 216452 (0.5
. DL J— | oL |4— 10 - 334 [J0.6 J40.5 47 216421 |a5
0.5 216482 11405216461 }344[39K 5.1K J0.5
0.5| 216462 12 354 |5.6K
s TI3 T2 13 F36- [ JO.5 J0.5 1K 216645 [a5
. TAB t—oO TAB Aee——0 0.5 369218 14 374 [OF 0J J0.5 1. 6K 216450 |05
H15 384 [ Jo.5 J0.5 Jo.5
16 -394 [Jo.5 J0.5 36K 216481 0.5
1 L 17 - - 40 ~ [Jos 5.1K 216461 [0.5
. SEQUENCE OF OPERATION -1840.5/369218 41 - DJ 5.6K 216462 ]0.5
1. PINS CD OR EF OR R OR B IN UP LEVEL GIVES DOWN LEVEL AT PIN H. A DOWN i el 5. bx b, o 26921 10
: B E % a3
0.5 369218 [F20-0.5[369218 434 |t bJ +3-0J DJ 44 369218 0.5
LEVEL AT PIN H TURNS ON T4 GIVING UP LEVEL AT PIN L. o e 369216 21 J0.5] 216462 F444 [TFD3 = D) oF 369218 105
2. DOWN LEVELS ON PIN H AND Q GIVES UP LEVEL AT OUTPUT OF TIL WHICH TURNS T6 0.5/369218 |-2240.5] 216461 45+ [-DFDJ 3: 1K gJ o 369218 105
OFF AND T2 AND TI3 ON GIVING VOLTAGE OUTPUT AT PINS A AND G (N LEVEL). - 2340.5] 216482 |- 46 39K J K 369218 [0.5
: 24-0.5/216462 |-474[J0.5 5.6K 1.6K 216450 [0.5
3. DOWN LEVEL AT PIN H WITH DOWN LEVEL AT PIN P RESULTS IN UP LEVEL AT PIN B 0.5 369218 |25 L. a8 [<FDJ % J0.5
J0.9
. 4. T7 AND TII ACT AS A LATCH WITH GATE IN CONTROLS. THE LATCH BACK IS ) (T
PERFORMED BY THE OUTPUT OF TII BEING FED TO T7 |1|1 i] T mr oy ]TI|]|I|I IITHI
! Ll I
T TR U
5. T2 AND Ti3 ARE TRANSMISSION LINE DRIVERS CONVERTING $ LEVEL INPUT TO A o I I wkng o
VOLTAGE SIGNAL FOR TRANSMISSION OVER A 93 OHM COAXIAL LINE gt el R T2 369099 030
JLJlJlilulllllllllllllllLIJIHl T3
6. THE INPUTS ARE Y LINE LEVELS. FOR WAVEFORMS AND VOLTAGE LEVELS REFER TO [QT[ I ] E_ ] ,I, [ é l é | / | ‘l‘ 144 318326 033
CIRCUITS INDICATED BY CARD CODES IN BLOCKS EUETH R F oota TS5
’ ] Te - #9179 |l02¢
7. DELAY - NSEC HIN, MAX. L8129 | lo T7-{ 369179 |I102%
PINS C, D, E, F, RTO PIN H; TURN ON 80 258 B T BZ T8
TURN OFF 100 ks 2= ae Tt iatirs
PINS C, D, E, F, RTO PIN B: TURN ON 120 458 % 1301 369099
TURN OFF 175 465 *102] 369179 -Ti4 TIOA
PIN P TO PIN B: TURN ON 75 100 COMPONENT SIDE -TIS Tii 369179 1o
. TURN OFF bg 200 -TI6 TI2 4
PIN Q TO PIN G OR A: TURN ON 125 340
TURN OFF 11§ 310
PINS C, D, E, F, RTO PIN G
OR A:  TURN ON 195 568
. TURN OFF 225 705
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
. ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAME]CARD ASM TSTR SDTOL R L 1 -62 115599 =3
AND W REG BIT POS 0
DESIGN MODEL| SMS \'8 -
DETAIL| RQ  [3-1-62 [scaLe | NONE B E
- C CHECK|WH  [3=1=62 [oRaw [LIG [3-17-62 3
APPRO CHECK a
‘ e
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STANDARDS
CODE
A
—s
]
Y& -0 0 SDTDL DOUBLE LEVEL LOGIC BLOCK
)
A
e D47 ~12
| B
BX R23
. 3.9K
|
A
—
=y
e —p Q—
A
—
—

CARD CODE

129927

DHH -
REFERENCE DRAWING

SEE PRODUCTION DRAWING 370358

#2A LOW SPEED, WO LOADS

+12M

LEVEL LE #2A LOW SPEED,

W0 LOADS |

D34 D38 =
H k}_
BX BX
SEQUENCE OF OPERATION
rd
i. PINS B AND C MUST BE DOWN TO HAVE A DOWN LEVEL AT D22 = *o T\_25_
2. PINS D AND A MUST BE DOWN TO HAVE A DOWN LEVEL AT D21 -2 _“ oyl s | o6
3. EITHER LEVEL DOWN AT D21 OR D22 WILL CAUSE THE - 3 5 s @ | o7
TRANSISTOR TO TURN ON, THE OUTPUT WiLL BE UP | & —- -
L, EITHER B OR C UP WILL CAUSE AN UP LEVEL AT D22 e . R
5. EITHER D OR A WILL CAUSE AN UP LEVEL AT D2l 3K @ -29- 334919
6. BOTH LEVELS AT D21 AND D22 MUST BE UP TO TURN THE —6 J0.7 J0.7 30
TRANSISTOR OFF, THE OUTPUT WILL BE DOWN —7 T2 314
7. T1 AND T9 MUST BE COLLECTOR LOADED - 8 — 3 5.1K ~32— 317024
=9 56K 33+ 317275
334919 10 [ L3k —XF BX T3 L34 2123500
12 < J0.7 —+} BX T4 [36_ 2123500
—13— 3.9K 37 317022
317026 |14 51K &3 BX 38 2123500
317275 15 56K = BX 75 (-39 2123500
16— J0.7 3.9K ‘Iia 40 317022
—17— Ji.0 =41 -
SIGNAL LEVELS 18 +3 BX T6 | 42 Zi23500
PINS NAME WAVE SHAPE L P K Bx 43 2123500
HIN HAX 317022 |20 [3.9K ¥ 44+
8,C up =65 | 2123500 21 BX k- =+ BX -45- 2123500
| D,A [Y [ INPUT | I 00WN | -5.81 |-8.8 2123500 |22 [ BXx D] |4 BX +a6- 2123500
- . 317022 23 3.9K —+J- BX T8 |47 2123500
R [ up -. ) | o4 ]
R v | outpurs 65 24 JO.7 K- B [-43 2123500
DOWN -5.81 [-8.8 T “” e o,
'E i up ~.65 | -.1 ”'h|lH|In|I]I|u| L ”|
oy |Y | meuts e P 102 [ 369179 9 |d|lHi|ﬂl|H|1”IH| |“|I|I 11389179 102
E—— —— 5. . A T2
up -.65 | -.1 ITTTTTTTTI(ITT T34
Q@ |y | outputs P S Q T L|v|e|E[C|A ]
DOWN | -5. : p'Mm kln F D B 5
B35 &l |2 76
=5 ‘Dz
+T ]0 T74
T8
DELAY - NSEC COMPONENT SIDE
MIN, MAX
TURN ON 70 240
TURN OFF 1i0 515
NOTE: MAXIMUM DELAY MAY INCREASE FOR A 6,2K
COLLECTOR RESISTOR.
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
NAMECARD ASH TSTR-SDTDL-DOUBLE -62 115599

L7661

DESIGN MODEL| SMS

pETAIL| RQ [3=1-62 [scaLE | NONE

check| WH [3~1-62 [oraw |LIG [3-17-6
APPRO CHECK

|
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: STANDARDS
o oot
Iy CARD cODI , 729928
(8
o~ DHJ -
™~
. SEE PRODUCTION DRAWING 370352
. SDTDL MUP NUMBER &
Lis -12 -6 -12 -6
+12M +12M +12M +12H
—pP| -A = -A -0 |[L—e RLS RE | R27
910 A 560 N 560 n
Ti3 R47  RbL RGO
S6K B3k 39K oh2
. —— G| DHH- DHH- DHH- P L
& o
. Til RE5 T9 TI3
N N N
102 5.6K
=9 F=h -0 I 2 cé6 102 102
——oe l —oe N
Tl 19 D68 2 P,[:)63
R DH
—R| DHH- DHH- DEF - DJ ' 1
R23 —— L —15
3.9k g i : =
=12 D‘..L;
. +12M +|2M 8 B
| - R3
—<C| -A -A 12 910
R36 RIB RI3
3.9 56K 43K
D35 RIS
— | DHH~ DHH- C 3.9
RI7 L
. : ° ~
DJ 5.1K
D57 16 1oz 8
— F -A -0 I N -6: I
. 17 T 1500 PF — —
——F| DHH- DHH- DEF-
® : )
SEQUENCE OF OPERATION ; E@ 5 @ 49
: ’ 50
-12 -3 26 1500 PF_| = |51 350476
I. THE FIRST LEVEL OF DIODES OF BOTH TII AND T7 PERFORM A NEGATIVE AND AND THE SCCOND LEVEL OF D1ODES 369217 | 4 4 2166h0 274 [ K- on 560 n bH H] (c.e) F52 369217
A NEGATIVE OR FUNCTION. T9 AND Th ARE HIGH SPEED |NVERTERS THAT ACCEPT NEGATIVE INPUTS TO PERFORM 369218 |5 L 284 (A= by J0.5 J0.5 53
A NEGATIVE AND INVERT FUNCTION. THESE TRANSISTORS ARE DRIVEN BY TI| AND T7 RESPECTIVELY. THE 216483 | 6 4 369218 204 [ &k 7 —— 10.5 @ |54
OUTPUTS OF TIL, T7, T9 AND T4 ARE FED INTO T13 WHOSE FIRST LEVEL OF DIODES PERFORM A NEGATIVE AND 350408 T 7 4 350608 304 [T5¢F G %60 N 2/ | 5L ZT8LLD ]
AND WHOSE SECOND LEVEL PERFORM A NEGATIVE OR FUNCTION. THIS CIRCUIT IS USED TO CHECK FOR 0DD 216k61 F 8 1 26821314 5.0% 5.6K g 56369218 ]
PARITY OF A TAPE CHARACTER. TII AND T7 ARE EXCLUSIVE OR'S THAT EACH DETERMINE IF TWO BITS ARE 0L T L 5 bk g = Bed g
0DD OR EVEN PARITY AND THEN T13, ANOTHER EXCLUSIVE OR COMPARES THE OUTPUTS OF T11 AND T7 TO 69218 F 104 216458 334 39K ! s RO\ e
DETERMINE IF ALL FOUR BITS ARE ODD OR EVEN PARITY. 369218 -104_ 21645 0y Ot .3 a om Cof/ 7581 36921
216486 |11+ .369218 |-341[ 56K s —D+[ Koy [ = |59 369218
2. THE CARD CODES SHOWN IN THE BLOCKS REFER TO INDIVIDUAL CARDS $[MiLAR TO THAT PORTION OF CIRCUITRY. 12 9_369218 354 L0y —D+0 1 Jo.5 | @ Bain
216483 [-12-) 216458 364 [ 43k L 3.9k 1 1560a_ 1 =X 61+ 216440
3. DELAY - NSEC F1a-[ 374 Jo.s L _J0.5 1 1 J0.5 1 (c.e)t62
iNPUTS TO OUTPUT: MIN, MAX. 15 2164k 384 [ J0.5 | 910a [ §DOH—{t+ 63+ 369217
TURN ON 32 263 350408 |-16 369217 [-394 [ 15 PF LoH —DF] J0.5 —64—
BURNEOEE 27 A% 216461 |17+ 216482 [-904 [ 5.1k LT 5.6K 165 216462
. 216486 18 - 369218 414 [ 56k T - 0J | 15 PF 66— 350408
216458 |19 -| 369218 |42 [ 3.9K f@‘D 10.5 67~
216458 |20+ 369218 [F43q | 3.9k 3} oJ r DH {4 -68-] 369217
LEVELS 369218 |21 216483 |44 (00 43K Jo.5 69—
PINS SIGNAL WAVE SHAPE 216458 |-22 4369218 454 [ 3.9x - py 5. 1K —?0— 216461
NAHE MIN MAX 216458 |-23-{ 369218 }a6 [3.9K K= os] [i5PF 71— 350408
: 369218 |-24- 216486 }-47 (01 —DF 56K J0.5 L72-
PRy Iy | input | I N5 ol ]| 369218 |25-] 216644 Fas- o0 —] l9ion 2 L73]
. C,F L DOWN | -5.81 | -8.8 Jo.9 J T4+
Sl e l'—l up -.65 | -.1 ﬁ’[rﬂﬂ RN l :‘ T
D,E DOWN | -5.81 | -8.8 SRR Ii: :' ;ll r: 1 :: :; :: [ T
— — up -.6 -1 b Ir g et e i | T2
. L |7 OUTPUT 585 7 Ll NN T3
DOWN | -5.81 | ~8.
ﬁ NnjclJ]elelc]a ;g: 369179 J102*
R Pl M K l H F D B ==
48413 - l ,D T7-{ 369179]102%
. N mg Ta
A s *102 [ 369173 FTI3 T9- 369179 Ji02x
T4 TIOH
COMPONENT SIDE FTIS Tir-f 369179 ]102%
. L TI6 Ti2
. N CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
. ABC L-2-62
DATE CHANGE NO. APPROVAL DEVELOPMENT NO,
INTERNATIONAL BUSINESS MACHINES CORP. DATE GHANGE NOSR I ALEROYAL s
. HAME] CARD ASH TSTR - SDTOL k.~ -62| 115599 r
MUP_NUMBER 4 ol
DESIGN MoDEL] SMS 3 E
peTalt| RQ [3-1-62 |scate | NONE F— ool i
C CHECK|WH |3-1-62 [oraw [LI1G [347-62 i
APPRO CHECK




D 9D DDPOS S

STANDARDS
coDe
CARD CODE 729929
DHK -
SEE PRODUCTION DRAWING 370349
+12M SDTDL LATCH WITH GATE OUT
c +12M 2
0 ~{5 +12M
i +A l
+A I A
T3
N
Ll j —s8 | DGU-
102
+0 |G F H -1z +1 24 +12m
r +0 +13M i £
é&“’ 13 19 i
R4L5 D 6K
[—A il DGU- 5.6K 3 1
DJ
| A : ' DI6
! D68 PO—{— 4
_—I | ccC 11— . +12M DJ
L— L -A A ——1L| -A F F
F
Tl TI3
?— DGT- DGT-
N B
A @
s
@\ Gl -A Rl -a
E =" —0 =
_ RTR DGU- w| DGU-
é [— ® H 0.7] 216481 ) 49
2 . 50
! - 3 +40.7] 216Lk82 |26 51
! - -4 40.7] 216462 127 52
o cﬁ -0 0.5] 216482 | 5 {0.5] 216461 |28+ 51K 534 216461 [0.5
| b E— 0.7] 216462 |- 6 294 5.6k _ __ 5.6K 54 216462 |0.7
| -7 <0.5] 216461 |30+ Jo. 5.1K Joy o+ 554 369218 0.5
Tk - 8 314 EC Jo.7 56
i ‘!& DGU- -9 32 H Jo.7 J0.5 57
| 47 4 0.5] 369217 [-10 33+ [ =< DH J0.5 DS D+ 58 369218 [0.5
! =11 40.5] 216450 }-34+ 1.6K 5.6K 59 216462 [0.5
| SEQUENCE OF OPERATION 1240.5] 216458 }354 [ Jo.5 3.9¢ DJ D+ 60+ 369218 |0.5
| : 0.5] 216483 F13-0.5] 369218 |-36- | L3K -3 DJ g D+ 614 369218 0.5
W |. FIRST SET OF DIODES TO T3 AND T9 PERFORM A POSITIVE AND FUNCTION 0.5] 216461 |14 0.5 369218 |37 [ 5.1k = D) 70,5 82
AND THE SECOND SET A NEGATIVE AND. L 15 {0.5] 369218 384 [ 305 = b 63
i 0.5] 369218 16-40.5] 369218 -394 [pJy o+ -3 DJ 36K 64- 216481 10.5
i 2. LATCH CONFIGURATION IS PERFORMED BY COUPLING THE OUTPUT OF TI ;
i SACK T THE NEGATIVE AND OF T3 AND BY T(3 T0 T. 0.5] 369218 |-170.5] 369218 |-40 [DJ 4+ -3 DJ 5.1K 65 216461 |0.5
i i 0.7] 350408 [-18- 41 15 PF Jo.7 66
;_ z 3, THE INPUTS TO TI4 PERFORM TWO LOGICAL FUNCTIONS. FIRST SET 0.5] 369218 19 424 [pg -+ J0.5 J0.5 67
¢ PERFORM A NEGATIVE AND AND THE SECOND A NEGATIVE OR. -20-0.5] 363218 43+ Jo.s =} DJ DJ O+ 68 369218 [0.5
| 0.5 369218 }-2140.5] 216458 |44 |04 o+ 3.9K DJ - 694 369218 |0.5
i r 4. THE ONE AND TWO DIGIT NUMBERS SHOWN IN THE INDIVIDUAL BLOCKS OF 0.5| 369218 -22-0.5] 216L62 [~45- [0J D+ 56K DJ—— 7047369218 0.5
2 BLOCK DIAGRAM REFER TO TRANSISTORS ON THE CARD. 0.5 369218 |2340.5] 216462 146 |py —D 5.6K J0.5 Tl 4
i 0.5 216486 [-24- 47 56K JC.5 pJ—D 124 369218 0.5
5. T3, T9, TI AND T13 COLLECTORS MUST BE LOADED. | o6 | B Jo.6 0.5 |
O 6. INPUTS AND OUTPUTS ARE ALL Y LINE LEVELS. FOR WAVE FORMS AND \ [ 1500 PF | T4 350476 0.9
N
-z gstgﬁgz LEVELS REFER TO CIRCUITS INDICATED BY CARD CODES | f: T ANARSREERES
|Ili gl g g g Wiy 11 f5ai7a 108
, 7. THIS CIRCUIT PERFORMS A LATCH OPERATION WITH A GATE OUT. i il IR ﬁ (I T2 2
gtb b i ol D gy T3 102
0 8. DELAY - NSEC B R AR DT E R T3_369|79 2
: MIN MAX a|N|L|J]6|ElC]A 4
PIN C, DORB TO PINS A & F: TURN ON 120 458 R P|M K|H F D B T
! TURN OFF 175 565 , T6
O PIN C, D OR B TO PINS G & H: TURN ON 80 258 hak125 2 o T7+
4 7 TURN OFF 100 465 B a3 T8
R PIN C, D ORB TO PIN E: TURN ON 95 383 + ! %102 | 369179 rTI3 T94369179 |I02
it o PINL TO PINS A & F: TURN ON Zg ;gg COMPONENT SIDE FTIS Til
i) TURN OFF -
b G PINS P, R AND Q TO PIN E: TURN ON 7 58 Tié T2
: TURN OFF 15 125
—. NOTE: THESE DELAYS BASED ON A ,6BK LOAD RESISTOR AT PINS
Q G AND H AND A .56K LOAD RESISTOR AT PINS A AND F.
' THEY CAN BE EXCEEDED WITH A LARGER COLLECTOR RESISTOR.
CIRCUIT AND PACKAGING STANDARD
. APPROVAL DATE
¢
' ABC 4-2-62
4 [NTERHATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DIVELOPMENT KO. |
@ NAME]CARD ASM TSTR-SDTDL LATCH |L /7 -62 115599 !
WITH GATE QUT v
DESIGK MODEL| SMS [ é
: DETAIL| RQ [3-1- 62[SCALE | NONc bt H
A cHECK| WH [3-1-62]0RAW | LIG 3-17-62 a
: : C APPRO CHECK .

A
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STANDARDS
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DRIFT-DRIVER, RESISTOR

CARD

CODE

729930

EY

REFERENCE DRAWING

SEE PRODUCTION DRAWING 371199

T
I |

I
(NN
]

in
Ill:l !
'”l SREEEREREN
/E]NlLlJlGIElC A
492739 R P HKHFTDB

A B C D E F G H
(0] (] (o] o] ?
RI9 R21 R32 R30 R29 R27 R25 R23
1oon 1oon 100 1000 100n 1000 10001 joon
b 6 o o o
R Q P N M L K J
R R R R
—A —8B —C — D
R —— Q — P— N —
EY - - EY - - EY - - EY --
R R R R
—E —F — G —H
| Jp— L — K — Ji—

EY - - EY - - EY - - EY - -
e | © 18]

- 2 — J0.7 100n —19-{ 492584
- 3 20—

' Lo o7 ] [oom e mw
L5 g 22

— 6 — Jo_i | 1000 ~23- 492584
- 7 x 24—

Le- [90.7 1 10 tom  |[es{ 49258k
-9 — 26 -1

10— J0.7 1000 274 492584
— 11— —28 -

~ 12— J0.7 I ~loan -29 492584
-T1 T3
el

T T2 T3 T4

Fis 07 1000 ~30- L9258k
14— —31 -

15— Jo.7 1000 32 L92584
16— = 33
17 [ i |34+

N

CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
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CABLE DE COUPLE CARD

—AB CAP
C30
10 UF
IN A
—C, D car
C34
.001 UF
c2o
10 UF
—EF CAP

% +
IN B -6 IN C 6
3 c2h c7
.001 UF .001 UF .00t UF
SEQUENCE OF OPERATION L o ~1 E M- 194
I. CARD DECOUPLES THE NEUTRAL WIRE OF A TWISTED PAIR : ::: _1 IO UF + :;?: hg2sh |
OR THE SHIELD OF A COAXIAL CABLE 91227 .001 UF ¥
—4 7 T10 UF +| |22 492541
492541 -5 - 10 UF _+] _ —23
-6 - | 001 UF| |24~ 491227
491227 7 _001 UF | " - 25
— 8 2 + 10 UF 26— 492541
49254 — 9 + |0 UF 27
- 10+ ].001 vr|l P28 491227
L 1]
woizz7 __+n-  L.oo1 ur] oo ° -29
—i124 | [+ 10 UF -30-{ 492541
13
@ @ EiR T
—
36
st o)
— R
37
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18 4 35
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CTRL-OSCILLATOR, 10 KC FREE RUNNING (CRYSTAL)
R30
T 390 3 ? 2
R31 NN
6.2k T3
N D VAAA
I?'L AAg 82 a __I_
i~ R27 cii
~AAN- i}
+120 K .1 MF
05C O +l2
B m—
II 10 KC ||
CRYSTAL
clé r R i c7 L L23
7HF 32k n 1.5K 02
4.7H 1784 S 10 MH
1% sy | MF
05 ¢
al S
-12 Bl
JB - -
NOTE X¥T
SEQUENCE OF OPERATION Ly T Noia
. WHEN POWER IS UP, OSCILLATOR TURNS ON e —19
»* 492640 - 3 10 KC 20—
Fa- | CRYSTAL L 5 -
5~ = 22
-6 — = 10 WH |23~ 492595
4g1272 -7 .02 MF % 24—
479102 -8 [g7enwBwik] 1 1.5k 1/bW t 25 479225
Lgio010 9 [ IK 1/4W £]% 3K -26- 323920
~ 10 J0.7 = 3K 27 323920
431320 114 [T MF 1.5K 28 317017
—i2- | J0.7 ) .I 30.7 29
083 [ 318325 }-TiH . .' -T3-{ 318324 033
033 318324 -T2 @ @ . . T4 318324 033
Ti T2 73 T4
317031 134 | 68k 13900 IW 5% |-30- 335019
LEVELS 491214 Fiaq [B2halAWHY 6.2K 314 334914
PINS SLCHAL WAVE SHAPE 15 30.7 1.0 L 32 -
NAME MIN | HAX 492555 |-16- [+4.TAF s B33 491008
P 5 o sy, : 82n  |}344 317390
B OQUTPUT 0 1 |I | o |:|1 ]
10 KC DOWN | -11.8 |-12.12 “'fh““l:lll L IH'IIH
I 1
1 I!IT! I|I|| |!I|I 5.’ | “Il{ di
HEHHUULUE
F B
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G
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SDTRL 9301 COAX LINE DRIVER-DISPERSED LOADS

DL
—H
o
DL
i -12
H
1 —_—B I
E— . &
+12M +12M
RE RIg R12
| 240 n 240 n 240
} oL
= H B c
F_.
.001 UF .001 UF ,001 UF
| = oL
—A
¢ i
g
1 ©
i g
)
| ~ SEQUENCE OF OPERATION p
f, i 2 e
! . (INPUT DOWN TRANSISTOR ON OUTPUT DOWN 213547 |2 15K . d2400 ~19- 333202
i "ﬁ =3 SESIET 20+ 323920
i y 2. INPUT UP TRANSISTOR OFF OQUTPUT UP 213567 F a- T5K * Loorur| for sores
' -5 J0.7 . i.5K F22— 317017
I -6 J41.0 1 Ji.sk F234 317017
i ‘v} 213547 7 15K . LLSK Lea< 317017
u 4 333202 —8 240 n . 490-7 25
317017 9 1.5K . LISK 26 213547
: 491227 10 L0001 UF " ,001 UF 274 491227
b : oL LEVELS 323920 i [3x . DK 28 323920
i PINS NANE WAVE SHAPE 333202 12— 240 n . L2R0A -29- 333202
i 3 HIN HAX 030 [ 369099 T . . . FT3-{ 369099 030
= wp =eel|in 030 369099 T2 @ @ @ -T4-__369099 030
1 H,B, |g INPUT | I : Ti 2 T3 T4
6 C,A DOWN -1.14] -8.15 i % J0.7 30
4 G,E upP +0.8 — 14 J0.7 - 31
glpl || ouTeuT | I 15 o 001 UF| [32- 491227
’ DOWN | -0.8 124587 16 6.8 UF+ 3K 33+ 323920
) G,E, s uP 12. pLEER S < 34
F:D & QuTET l DOWN 0.0 T I eI
= : p g T g g o N g
f 00 T g 0y
1000 10 6t do L oo dn gl b A0 106 W0
£ TTTTTTTTITITTI
. o[n|L|J|GlE|C|A
4 DELAY - NSEC - DISPERSED LOADS: 493279 i PLT KCI,H Sk
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‘ ; ’ TURN ON 16 52
7 TURN OFF 0 10
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SDTRL - OSCILLATOR, 320 KC S LINE GATED
| @ +12M
5 R36
R38 O +12M
| 1K 1.02K
; @ 1784 T3 1/8W
E | 015
! N
;, a c26
@
{ - —c! osc |A— = AT
“ 065
| : —E& p
‘\ E‘_"' R9 L|
" 549 0 270PF
‘ C ) i/ 8BW L3
| L. 7K 360 UH
J @ ’ Ri2 2
' 1.82K T
; 180 UH
: Rl 1/ 8w 065
f BNy ' P
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RI7 I 6 RIO R20 RI9
INER GrpE £ 1180 220 0 7.5K O A
/bW o+ : 1/8W
@. 1%
,-"
-12 c2|
= +|2H -12 O"-—"—-i
f\ 6.8 UF
,4»"I'r -
.‘ L 2
L] \ SEQUENCE OF OPERATION 491284 - - [ 270 PF _ I (o] _]w,_25_1
1 4 -2 5 PF | L26- 492514
! - I. WHEN € AND E ARE UP, T8 TURNS OFF, OSCILLATOR TURNS ON T N ) [T G 50
| N C OR E ARE DOWN, T8 TURNS ON, OSCILLATOR TURNS OFF =4 15 PF T7 28 492514
| 2= WIE ’ J 322797 -5 |68 PF -29-1
{ & 180 UH 30— 483083
483083 7 [180 un]| T2 |31+
8- [Jo.7 J0.7 32
- 479087 9 — nvsw =y 331
ﬂ ;79056 10+ [(118n1/8W Jo.7 34
; L 126555  -11— [+0.1 UF J0.7 351
: 12 J0.7 L2K/8 W Y4 36— 479103
& 483084 |13 60 UH 37
I': - 14 * Tk i/sw @ -38-{ 550020
tﬁ & 15 ® Tesn/8w| T5 -39+ 479097
1 G 16 0.7 401
491275 =17 [41201/4 W% 41—
SIGNAL SHAPE LEVELS 18— 0.7 EKi78W| 16 laz- hoi2h2
WAVE Bl z
e NAME HIN MAX 300720 19 7.5K I3 43 i:;si;
317007 20+ [220n L. 7K S
— e up -A45] -.05 124587 2l [+6.8UF b.7K @ o 213549
C,E |S INPUT DOWN -6.87 |-12.5 317028 22— 18X Jo.7 46
S ' 479079 23~ [383avBwl [2ni/BwW| T8 474 479047
up =45 -.05 24 — 30.7 10.7 48—
A |s| outeur DOWN | -6.87 |-12.5 L T
S— HALEN T T
””ﬂ}lli}' il |I|iI||I |||:|E|H|
C———Frs ffupidog gty T o
nl.mluuluulnnlu nldnlﬂu T2+ ;E'gl?;; i
T3
|Q|N|L|J|GlE|C|A a4 526798 065
DELAYA= NSES R plm k|lH F DB T5-| 526798 | 065
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MINIHUM MAX | HUM T g
TURN ON 70 100 i ] :
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15 KC S LINE GATED
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=12 +12M
R36
VAN O+12M
1.02k
G I
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Cc26
P I
1]
—c| osc 680 PF
A—
—E
&
cl
R3 100
339 R L13 PF
1/8W LM
L3
510 UH
-12
RI7 Iﬁll T:g R20 RI9
n 0 g
“'En 0.1 UF e 220 n 7.5K oA
1 /bW
1%
c2l
=12 8 +12M "20_‘“+—l
B 6.8 UF L
4 - L
SEQUENCE OF OPERATION THF: e I\—zs
I. WHEN C AND E ARE UP, T8 TURNS OFF, OSCILLATOR TURNS ON -2 680 PF -26-{ 492688
k83085 |3 [si0 un | 27
2. WHEN C OR E 15 DOWN, T8 TURNS ON, OSCILLATOR TURNS OFF | 4 ] —*200 PF =7 2e-{ G771
Lgi225 5 ~ 220 PF _ wre
- 6 — [ 510 UH 30 L§308s
L33085 -7 — 510 UH T2 |31
-8 J0.7 1 Jo.7 32
479089 pF9- [590n1/8W | 33
479046 10— [18n 1/8W J0.7 T3 | 34
124555 —11 - [+0.1 UF J0.7 35
12 — J0.7 1.02K1/8W 3 |36 479103
L83086 — 13— | MH . —37 ot
- 14— M STV 38
15 ° lezai/BW| T8 |39 579097
16— J0.7 40
491275 1T L1z ni/bw 4 | 41
SIGNAL LEVELS 18— J0.7 .82k1/8W| 16 |42 hoi2ka
INS NAME WAVE SHAPE e i e 300720 b194 [ 7.5k K |43 213693
317007 204 [ 220 n L.7K ¥7 441213549
_'—S S upP -.h5 -.05 124587 -21-4 |+6.8 UF L, 7K @ a5 213549
C,E | S [ INPUT Z £ 317028 |22 18K J0.7 46
’ — DOWN_1-6.87 125 579079 F23- [38ni/oW] Zha1/8W T8 [-4T- k79047
uP -.45 =.05 24 — J0.7 J0.7 48—
| | il _.H.I_I..HMML 115 KC DOWN |[-6.87 [-12.5 . T _/
O I|i|iI|||:|| 4
R D gty r
uluulu u]uu]un]rui.lulull[ T2 362177 (l)?;»-
T3{ 526797
|o[~|L|J|G E|c|A g LTV
BELAY: = HORE s R PIM K|H F D B 15 526798 | 065
HINIMUM HAX | MU El‘ g T6-{ 526798 065
TURN ON 60 130 o 74 :
TURN OFF 110 lgo T8 369177 101
RISE TIME 28 2
FALL TIME 21 58 COMPONENT SIDE
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X
SDTRL - OSCILLATOR, 360 KC S LINE GATED
@“ =12 +12M
> 0,
R36
5
E R22 €26
) 18K { ¢
, : 270 PF
', c28
: cs5 270
Q@ 2 o s e
| A— PF
_ RU4S
1 —E c L7 L30
- @ b.7K Rb42 82 UH © 82 UH
. ) 1.82K
. 1/8wW
_1 RLL
i \ E
@ 4. 7% =12
‘1 :
l C21
f ﬁ -2 0—}5
6.8 UF
' SEQUENCE OF OPERATION ’
_ ﬁ Q Goz3oz |1 o [6o.k pr 100 > }es
1. WHEN C AND E ARE UP, T8 TURNS OFF, OSCILLATOR TURNS ON [=e= _ 270 PF F26-1 491284
! 18309 3 [8z Un | 57
2. WHEN C OR E IS DOWN, T8 TURNS ON, OSCILLATOR TURNS OFF L 4 - 70 PF = |28 _Ho128%
| ﬁ 492395 |5 [i37 pF 29
_ r, — 6 82 UH -30-{  L8309h
583094 -7~ |82 UH T2 31
-8 |[Jo.7 J0.7 32
‘. 479076 -9 - [3201/84 33
pa 479046 |-10-{ [18n 1/8W J0.7 T3 L34
: & | 24555 —1t = [+0.1UF Jo.7 35
b 12 — J0.7 52301/8W Y7 36 Loi238
£ ’ 583097 13— | 160 UH 37
{, ‘j 14 ~ LK /8w 38— 550020
2 15— 825n1/8w] T5 |39 479097
g 16— 2 Jo.7 40—
i sl 491275 17— 412 01/76W 21 =2 41
i , SIGNAL L —18— | J0.7 182K | /8w 42— 491242
%1 ALLE NAME WAVE SHAPE 300720 19 [ 7.5K I3 L 43| 213693
4 MIN MAX 317007 l-20 - 220 N L.7K 7 44 213549
INPUT I J S | e =U5 1 =05 124587 |21 [+6.8 UF L. 7K @ Las{ 213549
: : C,E |5 317028 22 18K Jo.7 46+
DOWN |[-6.87 [-12. B
D = 4; 25 479079 —23- [383n1/8 i24ni/8W] T8 |47 479047
2 Ul Cerl S “a 24 — Z 4 8-
1 A S OUTPUT I”IIII”'H 29 Jo.7 Jo.7 48
360 KC DowN_|-6.87 I12.3 . R HH RN 'Il II‘I]I'Ii'|I =
g L Ly I|I
3 ) — R T A T14
: ulﬂuluu‘n Illlilllllllll |1lllll]1 T2-{ 369177 |loI*
L T3 526797 JoI5
|°|N1L|‘J'GIE|°|‘ Tad 526798 Joés
M DELAY - NSEC — R lelxl HFDB T5- 526798 065
| 93327 |z1E|el2 T6-{ 52679 065
, ; MINIMUM MAX | MUM oy wtos T7-
; TURN ON 70 110 =0 ud
4 TURN OFF% 160 200 . T8-__369177  Ji01%
& ] RISE TIME 28 52 COMPONENT SIDE
o - FALL TIME Le 54
1 %APPLIES ONLY WHEN GATING, WHEN OUTPUT IS AT A + S LEVEL.
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% SDTRL - OSCILLATOR, 667 KC S LINE GATED
R36
= AAAS O +12#
=) 1.02K
=
N
—c| osc
A—
- g @
® el les silicas
R9 15 PF 34 PF 125 PF
RY4S 619 n LI3
¢ O—"V\V—e 1/8wW 160 UH
: L7k
\} L3 L7 L30
_ 82 UM 82 UH 82 UH
w Risly
' E O— AN ®
o L. 7K
@ Y
@ !
RIO R20 RIG
3 118 a S220 n 7.5K
| @ 1/8% o
Sria cat
. ? -2 6.8 UF l__
|
.: /
4 ‘\ SEQUENCE OF OPERATION wsin o { [52r o kJ\—-zs
| ~ I. WHEN C AND E ARE UP, T8 TURNS OFF, OSCILLATOR TURNS ON 2= - 26
’ ' L8309k -3 [Bzun | . 27
| 2. WHEN C OR E 1S DOWN, T8 TURNS ON, OSCILLATOR TURNS OFF - 4 — 125 PF ¥ 28+ _lo2406
| 6\\ 492389 -5 [34 PF 29
) -6 — 82 UH 30 L8309%
i 48309 -7 [B2uH T2 |31
-8 [J0.7 30,7 . | 35
\ 479091 -9~ [619n1/8W @ L33
479046 |10 [18n1/8W J0.7 T3 Lag-
= 124555 1o [Fo.d uF 0.7 5 )
12 [J0.7 102K 1/8W| 7 |36 L79103
; 3097 — 13— 160 UH L 37
I}- 6“ 14— L 1K_1/8W -38-1 550020
Ei -"’J 15— 8250 1/8w T5 |-394 479097
§ 16— e XY . 40
491275 =17 |h12n1/4W 21 @ 41
i ~ Al LEVELS 18- [J0.7 .826178W] 16 La2d hoizhz
i 9 BN NAME WAVE SHAPE 300720 }-19- | 7-5K I3 431 213693
g RiN MAX 317007 Feo— [220 a h.7K = |aa] 213549
% up -.4s5 -,05 124587 -2 1 +6.8 UF L.7K 454 213549
c,E |s| 1npuUT 317028 pe2— [18K J0.7 461
O DowN |} =6.871-12.5 479079 F23- [383ni/oW, li2en 178w Te |47+ 479047
" A |s| oureur ﬂ I‘l n ﬂ I‘l I“l i ~.hs)] -.05 2a- [J0.7 30.7 48]
667 KC DOWN | -6.87| -12.5 \ AR b,
HH“IH u||l1ll Ll ll
¢ e SO U EIR R AR
uldillllﬂlllliillll‘ll uldnlilllln T2 369177 101+
T3 526797 015
3 |°|"‘LlJ|G|E C‘A Ta- 526798 | 065
. 0 DELAY - NSEC e TlTLTI ||<| 15-{ 526798 | 065
J alelg T6-{ 526 06
i@ MINIMUM MAX | MUH z‘ﬁwgm"‘ % T7- S ?
TURN ON 70 110 oToTT L e e
: TURN OFF: 160 200 1
B4 ™ RISE TIME 36 52
; O Ao it % COMPONENT SIDE
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.. Q CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
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N
3
% SDTRL - OSCILLATOR, | MC S LINE GATED
@
B R36
6\ O+I2M
- 1.02K
; T3 1/8W
015
2 N
-\.
@ —F] " use [P
| A—
* —E
=
® ]
v R9 cl cs5 Jca8
619 11 Li3 9.IPF T20 PF T82FPF
@ 1/8W % 100 UH
; L3 L7 L30
RUG 1/8W 055 51 UH 51 UH 51 UH
: E O—AAANA]
@ 47K ®
3 =12
@
; RI7 cll RI10 R20 RIS
i ol 412 0 0.1UF 118 n 220 q 7.5K A
1 N 1/ 4w 1/8wW %
l 1%
i e -12 1 +12M cal
| p - -120——] }-——_|+
f 6.8 UF =
] - N
| ‘\ SEQUENCE OF OOERATION e l (23]
1 i
I. WHEN C & E ARE UP, T8 TURNS OFF, 463092 -3 |51 wh § | 27
| OSCILLATOR TURNS ON =4 82 PF ¥y 2882330
| 2 5492413 - 5 20 PF it 29
| 2. WHEN C OR E IS DOWN, T8 TURNS ON, -6 51 UH -30- 5483092
i “ 0SCILLATOR TURNS OFF $83092 7 5| UH T2 |31
| - 8 — J0.7 Jo.7 . 32
i — 479091 -9 - [6I9nIBW @ L33
: ﬂ L7906 |10+ [1Ba1/8w 10.7 T3 L34
i . 124555 11 4 [+0,1 UF Jo.7 35
g 12+ [ J0.7 102kVBW| ¥ |-36-{ h79103
| 483093 13- [100 uH [ 37—
‘ L 14— ~ JIK 1/8W -38-1 550020
i ‘..,"/} 15 4 ® Boni/Bw]| T8 |39 479097
161 s nd6y . 401
: LEvELS 491275 174 [&4120 /4 WY @ 41
! al SIGNAL R 184 [J0.7 I.B2KUBW| '8 |42- hgi2h2
’ B NAME RESS HIN MAX 300720 (19 [ 7.5K 1K a3+ 213693
i 317007 |20~ | 2200 5. 7K | L PR
| ,—t l-——l up =.45( -.05 124587 21— [+6.8 UF b7k -45- 213549
; : C,E |S | INPUT DOWN -6.87 |-12.5 317028 |22~ | (8K J0.7 @ 46
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AND SELECT GATE

NOTE XVT

R27 -12 | N
+12 — -
o T 5 "
W : N ———/\NN—OF
—A B — +12
A O N R26
e—siF 033 —\V\N—O+12
—_0G R28 30K
R8
303K \ 3. 01K
178w 1/8W B
w214 L33 €35 €37 cI2 cig 7
b — o TN, IS i
S 12 4.7 UF k4.7 UF 10 UF 10 UF 033
—F
3.40K RIL
—G 1784 E= f,;'g PF 12. 1K N <
L30 T3 1/8W Tl
3 N 5
10 MH L — RI
8 - § —N\AN—0-12
T 22K
—E B— Rl
P VAVAVAY. 0 G
1K
—
1000 PF e 12
c23 =
= +12 O— s {lL
10 UF
c20
-i2 | —9
10 UF
SEQUENCE OF OPERATION / —
i ] o | }-e5
I. PINF AT +I2V AND PIN G AT =12V FROH GATE ON -2+ [uo.7 30K ¥ L 26 322820
FINAL AMPS. CARD 350853 |3 [foo0 PF 3 GhKI/BW |27 479127
44 |J0.7 3.09KI/ 8W L 284  L91243
2. PIN B WAVE FORM WILL BE SAME AS INPUT WAVE FORM 579132 5 [.57Kizew g
-6 10_MH . 3o 317346
3. TRANSISTOR THAT DOES NOT HAVE INPUT IS CUT OFF e T L2
479128 8- [3.0K1/8W I_ | 30
L g ] *5 mH -33-{ 491290
35043 10— [430 fF T3 | 34+
11— hUJUF + L 35-{ 492559
124588 |12 [+10 UF i ¥4 367
13— 5,7UF + -37- 492559
479167 14— [12.K 1/8W . | 2g]
L5 5. 1K T5 |-39- 317024
WAVE FORMS 323900 |16 22K, J0.7 - 40—
17 — J0.7 5.1K -4l 317024
124588 18- [0 uF T6 | 424
INPUT WAVE PIN A FOR 729 19 - . 307 | 43
BV P-P PIN E FOR 7330 124588 20— [+10 UF . =7 |aa-
-2 1 J0.7 45
HAX 8.8 P-P L o214 [J0.7 0.7 @ 46
REFERENCE LEVEL ov *!-2 126588 23 [+10 UF T8 [-47-
-.8 24— oy 48—
B 0 L R IR
l:”ll'"ll Il lllllltllll’ll'll
= =Fs :.Hmullnnllllllliﬂmllll TI
nlnulu ulunlnlllnullLui ] T2+ 318324 033
~ 18324 033
Iy epmare
i r|p|mlk|H F D B 154 318328 | 033
gl T6-{_ 318325 | 083
2 SR ) 174 318324 033
: T8+
COMPONENT SIDE
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X
6\ | SENSE AMPLIFIER-RECTIFIER AND CLIPPER

MOUNT CARD ON ONE AND ONE HALF INCH CENTERS NOTE pan's -12

6‘\ c24 D19

| +|2 G
| |L UF A

[ = RI7 RIB

o= = 1K 5.36K
ﬁ } I 1/8W 1/8wW
—g AM Fe—
*Leio c2 u L5 . o F
= 10 UF T 22 UF T2z UF P
5 | — c— 083
A 76
P
e - 083
6 : )
R21 =
ﬁ\' 4 7 432K
: P 1/8w
= 083
G P oc
b 083
o R20 RUG
-12 1K 8.45K
1/8wW 1/8W
D47
AU
-12

/
APPLICATION NOTES b [—H °'__*—ﬂ—25-
124591 -2 22 UF [ i 261
VOLTAGES AT PIN G AND B FROM CLIPPING CARD 59 K u 2 | Eig
124591 - 4 +22 UF : ] 5 3 281
- 5 3 29+
317020 e 4 [2.2 J' O 11149260k
=7 - 31
e
~ 8 32
——
-9 . 33
125588 -10-{ [+ 10UF 34
=11 6.2k I/BW 35 L91016
=12 — J0.7 Y4 367
—————
13 ~ [ Ms 37 491008
— 14— _ [16.2K 1/8W 38 491016
—15— 5 |39
336915 - 16 2K ARS K- . 40 591008
550020 174 [k 178w 100 0 41 213536
479142 18— [5.36K1/8W T6 | 40
491300 T 0.7 43
INPUT WAVE FORM AT PIN E 530320 po B
7.6VP-P NOMINAL FOR HIGH FREQUENCY e —2:] L = T7 [AS
7.2VP-P NOMINAL FOR LOW FREQUENCY 5. @ ]
8.4VvP-P MAXIMUM 22— 5< 1/8W 464 479155
REFERENCE LEVEL +1.59V TO -3.88V 23 2 ALK  Te 4v-{ h91300
124588 24— 10 UF + l—48__4
N T T
:I”I|[||||IIIIIIHIIHJFHI i]!
C——Fro [ty gt T1
el g iy T2
ITTT17 | TTITITITI T34
OUTPUT WAVE FORM AT PIN C QINIL]JIGIE|CIA ra{ 318325 | 083
484147 RlP M k|]H F D B rs-{ 318325 | 083
I. LOW ACCEPTANCE CHANNEL : e e o
OV TO 9V P-P READ CONDITIONS T 174 318325 083
OV TO 7.5 P-P READ WHILE WRITE g g

CONDITIONS

COMPONENT SIDE
2. HIGH ACCEPTANCE CHANNEL
OV TO 6,85V P-P READ CONDITIONS
OV TO 6.18V P-P READ WHILE
WRITE CONDITION

CIRCUIT AND PACKAGING STANDARD

APPROVAL DATE
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AMPLIFIER-RECTIFIER AND CLIPPER o
=
DESIGN MODEL SMS =

oeTaiL] RQ |3=1-62{SCALE NONE
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! 2
SENSE AMPLIFIER-SELECT GATE, READ GATE AND BAND PASS CTRL
+12 ch
ok b ¥ T
e 10 UF
Pl e R26
1.21K R34
D
—h i DO
—oOcC RUL4
=9 R29 b® 6.8K
20K \
R25 L 13 T
EO—AAANA— P P N
Ak 083 083 033 G
GR v R7
—H 47K R6
+120— — ANV,
B— €39 R37 12K
10 UF
* 604 n RIO
1/8W 750 n |
= L 19
-12 P P
RII
19 Y o7
5.6K
H2 O0—{}— /
6.8 UF RAAg
c2l b =
SEQUENCE OF OPERATION -12 + ! > H
A. SELECT GATE 6,8 U
I. WHEN INPUT AT PIN E IS UP, TI1 IS ON, T2, T3, T4, ARE OFF —
THE QUTPUT IS UP AT PIN C AND DOWN AT PIN D = L i _(l ook 1 lj ey
2. WHEN OUTPUT AT PIN E IS DOWN, TI IS OFF, T2, T3, Th ARE ON, 2 1 LK 78w 26~ 481995
THE OUTPUT IS DOWN AT PIN C AND UP AT PIN D 3 . J0.7 27
124588 4 |10 UF + T 28
B. READ GATE 54 [ J0.7 20K 251 300723
I. WHEN INPUT AT PIN G IS UP, T7 TURNS ON, T6 TURNS ON AN 300722 |6 - 12K J0.7 30
OUTPUT AT PIN F 1S DOWN 317030 = . B7K 0.7 T2 314
2. WHEN INPUT AT PIN G IS DOWN, T7 IS OFF T6 IS ON, AND OUTPUT =8~ 121K I/bW 1% m32-1 48199
AT PIN F IS UP -9 4 [J0.7 > 23]
317015 10— 750 6041 /8BW, 34 479090
C. NOISE REJECTION 317430 11 [5.6K Jo.7 L35
I. WHEN INPUT AT H IS UP, T9 IS ON, T8 IS ON AND OUTPUT AT B IS DOWN 12 - J0.7 20K ¥4 [36{ 300723 °
13 J0. 7 604 N 1/8W 37 479090
2. WHEN INPUT AT H IS DOWN, T9 IS OFF, T8 IS ON AND THE OUTPUT AT B 1S UP | 13 07 107 | 39
15 + 10 UF 15 39 1 24588
16— J0.7 .
491008 17 - AAs—K}-l 1.3K @ 41 317429
SIGNAL LEVELS 18— 5 J0.7 T6 |42
AL NAME WAVE SHAPE 124587 |19 [6.8 UF 0.7 Bl
HIN | MAX L 20 [J0.7 6.8K ¥9 [aead{ 317025
SELECT up -.5 =l 2 [ JO.7 15K a5- 213547
E S | GATE I | s DOWN -7.42 [-12.48 22— AAs Dt 46 491008
INPUT 23— JO.7 J0.7 T8 47—
Sl SELECT up 5.14 | 7.23 126587 |-24-| [6.8UF + 10.7 48
outeut #1 | — | s DOWN | -4.43 | -6.64 N T
SELECT uP 4,52 | 6.88 ’ o ”HH'“I: Il I{I I,I|:|I|“|| e
D |s | I X 576 | <6.5h 083 318325 | g ety Ti4 31832
OUTPUT #2 DOWN L.7 . '!I'I“IMI” ||l|||II|n|!h|]|IilI T2 318325 083
READ - - -1 318325 |083
GATE i 5 QN L| J|GIE|C|A 12 2
G |s 4 31832k o
INPUT DOWN -6.87 |-12.48 T4 3183 33
— — : R | P M KI H F DB TS5
gﬁ#g — up +9.39 +12.48 484097 ] I g 16 369562 092
F 3 OUTPUT I DOWN +.7 0 * ? 2 TrT4 318325 ]083
REJECT = L OMPONENT SIDE i
4 > INPUT — L DOWN -6.87 |-12.48 ¢
NOISE upP 10.41 | 12.48
g |s | REJECT —'l [_‘
OUTPUT DOWN .7 0

CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO APPROVAL DATE CHANGE NO. APPRQVAL DEVELOPMENT NO. il
nAME| CARD ASM TSTR-SEN AM-SEL 2 =62 115599 @
GT,RD GT AND BAND PASS CTRL 0
DESIGH MODEL|  SMS g
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[ 72995

s &

PEAK DETECTOR, INTEGRATOR & V.M. DRIVER

L)

E +12
A -12
“ O
RS
G Dio RI3
AAg 511 n
= 1% /HEAT SINK
_ n R35 -(/ T8
2" 5.11K
NV (S 12 N
6 08 1/8W i
3 e ' 033 T
73 | Las !
(sﬂ{ —n[ AR A O- 2 ]| 5.11K
¢ —E G 033 ' (o33 | 1/BW s
! v
= L | AAg RU7
i 17 3.9K
& P = I/
(?, ; 2. 74K 1.87K
R31 R9 33 1/8W 1/8W 033
; s n 3.6K 5. 11K 1000 PF
| 6 HEAT S INK 1/8u
-12 2 rle
T -12
@ 1
; 033
R30
‘ / 90
4 c27
I .068 UF
R, SEQUENCE OF OPERATION L s = \
‘ = - | _j_. i ] }25
= I. THIS CIRCUIT IS USED TO SENSE A PEAK IN THE TAPE SIGNAL AFTER IT HAS BEEN - 2 — _ 26
; AMPLIFIED BY THE TAPE PRE-AMPLIFIER. TRANSISTORS | AND 9 SENSE THE PEAK 3 T .068UF | o7 T9z506
2 AND THIS SIGNAL 1S AMPLIFIED BY T2 TO DRIVE T3 WHICH INTURN DRIVES THE 4 )@ rre
' INTEGRATOR AND THE SCHMITT TRIGGER. WHEN THE SCHMITT TRIGGER FIRES, THE 291221 L s | 90 1L s
FALL TRANSITION 1S SHAPED INTO THE OUTPUT PULSE (-12V) AND THEN IT IS Led Fie T Bl oy
COUPLED TO THE LOAD BY T8, AN EMITTER FOLLOWER. 575757 [ s e DA
2. A READ CONTROL LINE IS USED TO GATE THE SIGNAL DURING SWITCHING BETWEEN READ T Lidl bee e ] 34923
AND READ-WHILE-WRITE CONDITIONS: PIN D, ANOTHER CONTROL L{NE CHANGES THE NOISE 7 S 3 d .
REJECTION OF THE CIRCUIT DEPENDING UPON THE TYPE OF TAPE DRIVE WHICH IS USED: 91203 -9 [5lKVBW 1000 PF — 334 350453
PIN E. FOR HIGH FREQUENCY OPERATION THE INPUT AT PIN E iS5 AT + |2 V. FOR LOW 491008 10— [AAs O+ Jo.7 34
FREQUENCY OPERATION THE INPUT TO PIN E IS O V. ST T K 1/8W @ L35I 591203
12 - TIL0 T4 |36+
3. QUTPUT CAN DRIVE SDTDL OR SDTRL CIRCUITS. 81533 i34 [s1ini% | = 37
- 14 _ 750 1% i; -384  b79124
491203 154 [51KI8W J0.7 |39
491008 16— [AAs —DF 1. B7K LBW a0 L92hg0
LEVELS 317018 174 | 2K 274K 1/ 8W L La1-{ 492491
PINS SIGNAL WAVE SHAPE 18— Jo.7 -42-___‘.__‘
HEUE HIN | MAX 483033 19 [500 un 100 PF |43 350678
L20- [J0.7 10,7 ¥ a4
A INPUT up 9 PEAK 491008 214 [AAs <3 250 UH | 45 591285
DOWN 0 —22— | Jo.7 JO.Z @ 46
=23 f [ 4 2164
NOISE - —HIGH FREQUENCY +10.41[+12.48 334902 23+ [91 2 BEIZFI:'F T8 H47 |01‘52
E REJECT ION 24—k 0.7 2 a8 35051
GATE £ —LOW FREQUENCY 0 i ] : _/
, = A IR
8 |s| ourpur i 0 o M ihl |l| l
U LI DOWN -11.5 |-13 +« 083 | 318325 TS “:',“u I| i) |l|||| ||,|1| Ti4 318324 033
— T nrnuluu[u !ml]l i!ulllul Te-{ 318325 083
+9,39 12, 1 318324
o |y | remo |°|N|LIJ|G E‘CA T3{ 3183 033
GATE DOWN 0 +.7 | | T4+ -
48ko08S R|P nlA KDH FDB 154 31832 033
A o z T6+
T ? ] T7{ 318324 033
T8 318324 033
COMPONENT SIDE
]
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APPROVAL DATE
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WAME| CARD ASM TSTR - PEAK i 62 115539 J;;
DETECTOR INTEGRATOR & V.M.DRIVER 3
DESIGN MODEL| SHMS vl I
peTAIL| RQ [3-1-62 [scALE | NONE — 1z
C CHECK| WH_ |3-1-62 |DRAW [L1G [3-17-62 H
APPRO CHECK *




o oo

srzgg:nns
CARD CODE 729952
YDM -

REFERENCE DRAWING

SEE PRODUCTION DRAWING 370501

® o
| 729952

SENSE AMPLIFIER-CLIPPING LEVEL CONTROL

8O
@ ]: RI16
T 12K R37
k P AAAA
845 n
‘ R29 R28 L) J-‘ /8
‘ @ 2.05K I 1 -12
| 1/8W 1/8W —
| —P Lo o
‘ . i
GF; —H =kt
. —2 Tl
FC; P
6\_ 083
" il
= €23,
6‘\ -120 '
. RI9 10 UF
12K L
i -
: T6
E ]8_3 033
‘i' = -12
‘ o APPLICATION NOTES A . e w
” ‘\ il l- —o 2] o———o—‘ 25
iz HIGH ACCEPTANCE READ WHILE WRITE CONDITION ‘i‘ G sl @ 261
- 3 o 27
LOW SPEED TAPE - 4 — . [x7a] -28-{ 550020
% PIN F 0.0V, +S PIN B ~3.07V TO =5.09V - 5 - © la.05k V84 -29-{ 550084
| PIN P '|?.5V -6 — J0.7 I .30
s HIGH SPEED TAPE :;: &5 69-?31;34 :gla: 479029
| PIN F 0.0V +5 PIN B -.2V TO -.5V s . @
; : PIN P 0.0V -9 _ [133av8w 33 479050
? . — 10 _ ]69.8n /84 34 479029
READ CONDITION —11 — J0.7 351
£l 12 i J0.7 36
HIGH AND LOW SPEED DRIVES 13 ~ [susni/aw -37- 550019
“ PIN F =12V PIN B ~11.1V TO -12.5V 144 Jo.7 | J0.7 @ e
i 15— Jo.7 -39+
e LOW ACCEPTANCE . PIN H 0.0V |
PIN F 0.0 VOLTS PIN H -8.03 TO ~12.5 DEPENDS 300722 ::?— 12K | J0.7 - 40-]
; PIN F =12 VOLTS ON WHAT PIN (A,C,D,E) G IS TIED TO e F— 40.7 ':'2*
‘-'_3'7' 300722 ___Fi9 [ J0.7 @ | 43-
8 T 20— Dt ) 44—
4 -2 | S 45
€ 22 R 46~
! { 124588 23— 10UF +_ | 47~
b 7 24 o 48
_' N\ r”””‘]“]”" AT RHH A i
£ o~ ”H!l”fll i1 l'lllll]lll
o ¥ C——Fro fibpgagitigitty) - {31832 083
A8 u]uulu u]u ulun’u ll]ll”lmlll T2 318324 033
U
4 : RPMEKIHFDEB 15-{ 318325 083
} i L8L27
‘ 2 e T6- 318325 083
i . |§ © T74
T8

COMPONENT SIDE
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APPROVAL DATE
ABC 4L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. APPROYAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.

NAME [ CARD ASM TSTR-SENSE 4, =62 115599 ;.3
; AMPLIFIER-CLIPPING LEVEL CONTROL N
- DESIGN MODEL SMS L\g 3
perail| RQ [3-1-62[scate | NONE Rl
B C cneck| WH [3-1-62|oraw | LIG B-17-62 :
i APPRO CHECK )




E[ STANDARDS
CODE
A1 CARD
. § eone 729953
é ]|~ AJH-
~
N REFERENCE DRAWING
ﬁ SEE PRODUCTION DRAWING 370429
|
POWER SUPPLY SEQUENCING
N +65
| e F—
N
A
' -20 F
E\ ; B -V
—K R5 R10 R31 R33
B 3K 150 n 43 n 43 n
3 2 W 2w
ﬁfi‘ Os
RI6 14
+6 \ P
5470
é\ AL 086 3
\ =125
—| b= Y X
¢ ;
3
-i20
; SEQUENCE OF OPERATIONS
Sy
‘ ) . THESE THREE CIRCUITS ARE SINGLE-STAGE RELAY DRIVERS,
USED TO SENSE A GIVEN VOLTAGE. IF PRESENT, THIS VOLTAGE
ALLOWS A TRANSISTOR TO CONDUCT AND OPERATE A RELAY IN
THE COLLECTOR CIRCUIT. IF THIS VOLTAGE DROPS OUT DURING
g ‘: NORMAL OPERATIONS THE RELAY WILL ALSO DROP.
| ; 2. THE OUTPUT VOLTAGE LEVEL WHEN THE TRANSISTORS ARE OFF
DEPENDS UPON THE RETURN VOLTAGE OF THE RELAY IN THE
& COLLECTOR CIRCUIT.
| ‘\ 3. THE +6 VOLT SENSE (TI) MAY OPERATE A RELAY RETURNED i 1o | Niad
- - TO NO MORE THAN 35 VOLTS, THE -6 VOLT SENSE (Th) 45 VOLTS, o :
g AND THE =12 VOLT SENSE (T3) 40 VOLTS. S RS T 191
1 -3 ~ ] 9rnaw] |20 216988
i, ‘ b -4 21
) T ts K1 o e s
- 6 ¥ = 23
E 7 — 7 — 5 1.2k 2W| (24 317083
i ‘\ 216981 8 - 56 0 2W_ 2 25
t { -9 - ‘ 1.8k 2W| |26 317085
i 317079 [~10- 150 n 2w & 27 -
4 -1 - “1.8¢ 2W| 28— 317085
i - LEVELS 12 - II}J 29
i f\ BINSH SR WAVE SHAPE 086 369087 - Ti- 2 Lra{ siemr ] 0%
i Z K s -T2 T4~ 535441 026
| e — up -1 .24 T 2 T3 T4
3 K v -6 ! o
! DOWN -5.76 | -6.24 13 & 30
| " . Hla [ o YT Tmmaw | 31334900
A Mg ) up -2k | +.2h e = e B
E B ouTPUT eaad L _.__.p SEE NOTE 2 DOWN 317011164 [T 1 Lo I_Hm w] b33 335900
} < (= g up -2k | +.24 -7 Ill"ll—llf‘i?'-'l” "“,I—'J—, "'JID'I < 3]
B ' A OUTPUT 1 .
L C =t | e [ IR
r | I [ (LN}
up +5.76 | +6.24 qu Ll lluﬂluuﬂuluulﬂ i
N L | V[+6 — LiSi DOWN | +1.8 | -.24 |Q|N]|1]J|(L]E|c[n
4 ‘ﬂ‘l £ oUTPUT SF TR e - 184163 rlulx|n F o8
' fide ot o ] DOWN vk | -.2h ' 1L
i TR e — up -1.0 | +.24 r?ﬂ%‘ i
[‘ DOWN  |-11.52 [-12.48 COMPONENT SIDE
il ! T up -6.24 | -5.76
4 D OUTPUT o I
i s | 3 SEE NOTE 2 DOWN
i ~
i C
¢
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= APPROYAL DATE
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STANDARDS
= CODE CARD CODE 729954
& SDTDL LOGIC FAMILY DELAY INFORMATION
o~
e GENERAL DEFINITIONS SHEET | OF &
THE TURN ON, TURN OFF DELAYS OF THE CIRCUITS USED IN A THE RISE AND FALL TIMES WERE MEASURED 5
Fgﬁlé:llﬁgL%EEM%mglii ARE COMPLEX FUNCTIONS OF MANY VARIABLES POINTS OF THE INPUT AND OUTPUT VAVEF ORM. 'FEEMTL%"(I)S%DEEA?M
SUCH AS THE TRANSISTOR DELAY,  INPUT-OUTPUT LOADING, FALL AND WAS MEASURED AS THE TIME INTERVAL BETWEEN [0% DOWN AT THE INPUT
LIHE CETE s i TO 10% UP AT THE OUTPUT. THE TURN-OFF DELAY WAS MEASURED AS THE
< | cLass | HEDELAY SPECIFICATIONS ARE GIVEN BELOW AND AR TIME INTERVAL BETWEEN [0% UP AT THE INPUT TO 10% DOWN AT THE
o WHEN POSSTBLE, REPRESENTATIVE RANGES OF DELAYS ARE GIVEN  ARE GIVEN IN N SEL TNANGSECONDE]. = N oE, FALLTAND'DELAY TIMES
ON EACH INDIVIDUAL CIRCUIT SHEET AND SHOULD BE USED AS A AHOSEEONCDL
Ut e EIC el erlhcyrli (ot st o
: ULT IN DELA IC
f.’s OUT OF THE GIVEN RANGES. ek
THE FOLLOWING INFORMATION IS PROVIDED FOR THOSE CASES
WHERE CARD REPLACEMENT DOES NOT RESULT IN IMPROVEMENT AND A
(5 | MORE DETATLED ANALYSIS TS NECESSARY.
@ | WicH SPEED, LOW SPEED CIRCUITS
= THE SDTDL CIRCUITS ARE CLASSIFIED INTO TWO MAJOR
@ | FAMILIES "THE LOW SPEED AND THE HIGH SPEED CIRCUITS. ' THE
DIFFERENCE BETWEEN THE TWO FAMILIES CONSISTS OF THE INPUT
SPEED UP CAPACITOR THAT IS USED ONLY [N THE HIGH SPEED LOGIC
| BLOCKs.
@ | DELAY cHARTS: \
NUMEROUS CHARTS GIVING DELAY INFORMATION HAVE BEEN
(@ | INCLUDED IN THIS DOCUMENT." BOTH MINIMUM AND MAXIMUM DELAYS L,
@ | ARE GIVEN AS A FUNCTION OF SOME VARIABLE OR VARIABLES. A
NOMINAL DELAYS HAVE BEEN AVOIDED DUE TO POSSIBLE
MISINTERPRETATIONS. THE MAXIMUM DELAYS GIVEN ARE SLIGHTLY
<. | LESS THAN THE THEORETICAL MAXIMUM DELAY. THE MAXIMUM DELAYS INPUT
(i- GIVEN SHOULD NOT BE EXCEEDED IN PRACTICAL APPLICATIONS. o0
USE OF GRAPHS e
(i THE FOLLOWING STEPS ARE RECOMMENDED FOR USING THE
| INFORMAT 1ON PROVIDED [N THE ACCOMPANYING GRAPHS.
|. GIVEN A LOAD CONFIGURATION REFER.TO THE GRAPH QUTPUT
| @ FALL TIME'VS. "LOADING TO DETERMINE THE OUTPUT FALL gt oo
: 2. GIVEN THE INPUT FALL TIME, THE QUTPUT RISE IS OUTPUT
‘ DETERMINED FROM THE GRAPH OF OUTPUT RISE TIME VS.
INPUT FALL TIME. O e
3. KNOWLEDGE OF THE RISE TIME AND USE OF THE GRAPH OF
S TURN-OFF DELAY VS. INPUT RISE TIME RESULTS IN Toy = TURN-ON DELAY
| (3 TURN-OFF LIMITS. ToFF = TURN-OFF DELAY
- L. KNOWLEDGE OF INPUT FALL TIME AND USE OF THE GRAPH OF TF = FALL TIME
. TURN-ON DELAY VS. INPUT FALL TIME RESULTS IN TURN-ON T = RISE TIME
N ) LIMITS.
¥
“ ‘“\. **H|GH SPEED SINGLE LEVEL LOGIC BLOCK**
i ¢ OUTPUT FALL TIME VS LOADING OUTPUT FALL TIME VS LOADING
T
E’ T 50 T T T T T T T T
125 : 5 |5 g - | NOTE: ADD 10 N SEC PER
R o e AU 3 LOGIC il \ DOT OR TO T
L f F
f T BLOCK LOAD Rc=6-2K
- 2 520
v BLOCK LOAD . 4
A " L wn
Wl = = B9 AN
= = e 7 LOGIC BLOCK
/| ~ 50 = [~
S i » L0GIC BLOCK| 6 LOGIC
[ o e e LOAD BLOCK LOAD
T 25
NOTE: ADD 10 N SEC PER o Lg 3 LB LOAD
B DOT OR TO Tf LOA|D |
& f [ i Tl | g o ] 0 >
( 2 ; 2 3 TR e e
E - NUMBER OF LOADS SWITCHED NUMBER OF LOADS SWITCHED
) C CIRCUIT AND PACKAGING STANDARD
.; ‘ APPROYAL DATE
‘[ ABC b-2-62
INTERNATIONAL BUSINESS MACHINES (0RP. DATE CHANGE NO. APPROVAL DATE CHANGE NO. APPROVAL | . DEVELOPMENT NO. |
] NAME| SPTDL 1 oGIC DELAY ||£-2§-62 115599 3
i E INFg. - RE[ pws \mD
DESIGN MODEL - E
DETAIL| WH |3 =1-62|SCALE i
C cHECK| RQ |3-1-62[DRAW g
APPRO CHECK LIG 6-’.}—62 -~

"_’-—-__D_. 74w asoes

c. 8. €0~ N




T

STANDARDS
CODE

! 729954

C

/-'-—::‘v.

. m.COn N

2088

CARD CODE 729954
SHEET 2 OF &4
OUTPUT RISE TIME VS INPUT FALL TIME SUTPUT RISE TTME Ve INPUT FALL TiHE
200 . i ke
Rc=0.56K RC=6. 2K |Gl
LOW B -
160 7 LOGIC
o s 390 BLOCK LOAD-
b | Low B v 7
- — 3 LOGIC 1 2 A4
120 ] BLOCK LOAD = P
! = : i 240 g
= — //
= & i _AHIGH B
3 80 S 160 ~ G L0GIC
S e A BLOCK LOAD
- /T/ e« | HIGH B — —
40 =  — | LOGIC A 80 /,—//
%X BLOCK LOAD e
0
%0 80 120 160 200 240 280 320 O . SO B0
Te INPUT - N SEC Te INPUT - N SEC
TURN-OFF VS INPUT RISE TIME TURN-OFF VS INPUT RISE TIME
0 T~ 250 —
10 Re=0 56K A 1 Rc=6 - 2K
4 ke ] :
o Y —“—T BLOCK LOAD - o 200 s
i z =" <G 2
mdjiEy v = 1 BLOCK LOAD .
; P , 150 -
5— // = ///
= o 5 1o B —
= // —T = P ‘// LOW B
o 7 B v — — 4 LOGICH
20 L e | tgglg_ o ] T ] BLOCK LOAD
= BLOCK LOAD A | L
0
0 20 40 60 80 D0 1200 . 140 160 10 80 120 160 200 2407 28078370
Tp INPUT - N SEC Tr INPUT - N SEC
TURN-ON VS INPUT FALL TIME* TURN-ON VS INPUT FALL TIME
75 T T T 250 1 T T
Rc=0.56K . Rc=6-2K >
TR //
60 A T el T L, 200 7 LOW B
o BLOCK L 0AD 2 A7 L0GIC |
& @ L<+BLOCK LOAD
= // = 150 /
; L5 4 1 /
- 2
> & i =i HIGH B
o A 4 HIGH B | E = 2] LOGIC -
= 100 - - L LOGI
3 e IoLabI & 3 P — BLOCK LOAD
7 L ] BLOCK LOAD | 2 H
o / = = v //
TG : /’/ —— 50 <
1 *L0GIC BLOCK DRIVING P
] LOGIC BLOCK = .
—| [t oy L RS 5 T e Sl 0
0 ) 80 1200 160" = 2000 240 280 120 240 360 480 600 720  8LO
TF INPUT - N SEC Tg INPUT - N SEC
CIRCUIT AND PACKAGING STANDARD
APPROYAL DATE
ABC 4-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO. &
WAME]| SDT DI_Lodie PELrRY |4 29-62 115599 E
A NEO . el PWE 0
DESIGH MODEL 0
peTAIL] WH [3-1=62 [SCALE =
cHEck| RQ [3-1-62 [oRAW
APPRO CHECK LlG 6..]+—62

FORM 0X-001




j STANDARDS
CODE CARD CODE 729954
-3
"
@ &
Q | SHEET 3 OF 4
2 (LOGIC BLOCK
e TURN-OFF VS RISE TIME INPUT* TURN-ON VS FALL TIME INP DRIVEN BY
¢ MEINPUT  OWER DRIVERS)
) A Eow |25
: Rc=0.56
@ o eEE. :
L~ e
& 10 100 <
a o Pl o v
n y
. = ,/ e //
(*’\ — / - — P
4 & v d & -
= 60 P = 50
o P ./ o P
o - i T = i [
30 ,/ = 25 p ,_._-—-'-""'-"l
LOGIC BLOCKS DRIVEN | ——1
(_,,_.:_\ — BY POWER DRIVER — =
‘ 0 I 1 1 1 I L 1 1 0
25 50 75 100 125 150 175 200 40 80 120 160 200 240
(Ss\ TR INPUT - N SEC TF INPUT - N SEC
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC L-2-62
[NTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. | APPROVAL DEVELIPRENE A0, |y
WaME| SDT DL _LOGIC DELAY |z 24-62 | 115599 R
T NFo. - REF. DWé, e
DESIGN MODEL ?.
DETAIL| WH [3-1-62 [SCALE E
cheek| RQ [3-1- 62 [oRAw 8
APPRO CHECK L16 6-4-62
/-_-—-_;;._;A: 42088




oo oo

% STE%%%RDS
" CARD CODE 729954
= |2
@k
b SHEET 4 OF &
(““*\
FT\ **LOW SPEED SINGLE LEVEL LOGIC BLOCKS**
P FALL TIME VS LOADING FALL TIME VS LOADING
200 S
S 3 LB LOADS
(. ———
: ?2 LB 2 LB
O LOAD LOADS o 800
6| ¢ 2 \
= - \
| . 600 by
s, ; 100 - 3 \
(@ o 2 N \
= = 400 S
£ o I~ 5 LB LOAD
) = RC= 56K - —= 5 ] |
200
Rc=6-2K 7 LB LOAD
(g 5 y
2 3 I 2 3 b 5 6 7
P LOADS SWITCHING LOADS SWITCHING
(_‘ j
T,
'l." OUTPUT RISE TIME VS INPUT FALL TIME TURN-OFF VS INPUT FALL TIME
S L}OO ) v L b 250 T T T
‘6‘ Rc=6-2K L] Re=6.2K |
e —— — V.
> 320 //,4/ RC='56K_ T 200 ,// ’//RC: 56K_
= //4/ 5 ,// ,//
= = L] L—TR¢=6.2K
Aol /,/ = " 150 — ) St
: P == : I T I e o
S 160 — 2 — 3 100 =
- = O 2o 0 O . con OO R R - P
= L __,--—""' | A
80 - s 50
0
Y 120 240 360 480 600 720 840 960 |20 240 360 480 600 720 840 960
TF INPUT - N SEC TF INPUT - N SEC
TURN-OFF VS INPUT RISE TIME i
600
b~
LA
o 480
b Rez6.2K //?/écs 56K
s
e
J 360 T —
=6.2K
S ‘/ // = s R%C —t
E 24,0 i T Re=-56K
(e ] P —
;n - /://
120 4
2 50 Teg 20 320 W0 580 560
CIRCUIT AND PACKAGING STANDARD
TR I NPUT S N SEC APPROYAL DATE
ABC L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT KO. |
NAME] SDTDL LoG1C DELAY 62 115599 ™~
TNFO. - REF we g
DESIGN MODEL o
peTAIL|WH  [3-1-62|SCALE = E
CHECK|RQ |3~ |- 62|DRAW 5
APPRO CHECK 2
e 7 L1G 6-4-62




g — e

o & & &

STANDARDS
CODE

CTDL DELAY INFORMATION EARDECIDN 729955

GENERAL SHEET [H0F+3

e o

THE TURN ON, TURN OFF DELAYS OF THE CIRC '
PARTICULAR MACHINE ARE COMPLEX FUNCTIONS OF gi&% Hig?AéE ; Ml s D DL B D

ES
??MEHEE¥%ANSISTOR DELAY, INPUT-OUTPUT LOADING. FALL AND RISE " TURN ON DELAY
gii 20 CIEEU?$L¢¥PEPECIFICATIONS ARE GIVEN BELOW AND ARE CLASSIFIED 2 T BLOCKS 2K 0:7 Sy
WHEN POSSIBLE, REPRESENTATIVE RANGES OF DELAY ARE GIVEN ON & ADBIICRN E o el
SR A Pt R L G 1 T R A
. ' / : P- =
Qii Ei%ENcéiﬁEééﬁ“CE‘ MAY RESULT IN DELAYS WHICH ARE OUT OF THE ; PARALLEL COLLECTORS 5 X 0:007 = 0:0%8
THE FOLLOWING INFORMATION IS PROVIDED FOR THOSE CASES WHERE el I 4e R 050 gl
: CARD REPLACEMENT DOES NOT RESULT IN IMPROVEME TOTAL TURN ON DELAY FROM A TO 8 2.908 U SEC
@ | T AL VSIS, IS uECESSARY s
‘ N THE CTDL BLOCKS IS A FUNCTION
THE TRANSISTOR DELAYS PLUS THE LOADING EFFECTS OF THE INPUT ARD JUsh SFE DAY
OUTPUT CIRCUITS. DELAYS FOR SEVERAL STAGES IN CASCADE ARE
(@ | NUMERICALLY EQUAL TO THE SUM OF INDIVIDUAL STAGES. UNLESS ¢ T BLACKS 2 £ .0.18 = 9-36
& OTHERWISE STATED, DELAYS ARE MEASURED FROM THE TIME THE INPUT 2 U BLOCKS 2 X0.12 = 0.24
SIGNAL CROSSES |ITS REFERENCE VOLTAGE TO THE TIME THE OUTPUT 2 1ST U BLOCK LOAD 2 X 0.03 = 0.18
SIGNAL CROSSES ITS REFERENCE VOLTAGE, AS SHOWN. f %ND U BLOCK LOAD 2 X0.13 = 0.26
G RD U BLOCK LOAD 0.18 = 0.18
¢ | 1ST T BLOCK LOAD 0.22 B
| 2ND T BLOCK LOAD 0-30 = 0.30
2 P-TYPE CS BLOCK 2 X 0.02 - 0.0k
E l, PARALLEL COLLECTORS 5 X 0.0 - 0.0k
Gi'_ 23 INPUT DIODES 23 X 0.005 2 0-115
: TOTAL TURN OFF DELAY FROM A TO B 1.935 U SEC
Qiﬂ' NPN TYPE PNP TYPE

**| 0GIC INVERTER**

. \ '_\ [———
f | - —§‘ \ - TURN_ON TURN OFF
Qi 6j§iiﬁ{ INPUT GND REFR INPUT ¥ Lo BN O
MAX  MIN  MAX  MIN
,i“x GND REF| X OUTPUT | -6 REF { OUTPUT \
v o 4 | - DELAY PER PNP INVERTER IN STRING -.08 -.I4 .55 .06
: x . ’ DELAY PER NPN INVERTER IN STRING 0 =.08 Bl 502
T = — e — f—
- oA RER i, il ADDER LOGIC INVERTER DELAY:
6 PER PNP INPUT LOAD 0 0 .0I5 .0l
PER PNP OUTPUT LOAD 0 -.005 .0l .006
PER NPN INPUT LOAD =02 -.01 04 .02
PER NPN OUTPUT LOAD 0 .0l 0
* *
**BAS|C LOGIC BLOCK DELAY INFORMATION ELAY AEREE BRE 0GR DRIV h i ol
or (VAR EBREAGEUEATEON OFCOETO! GlirPut AND CURRENT HODE BLOCKS bbb
FROM THE CURRENT MODE OUTPUT. DELAY Afgg?g TEEEE%?&K15R§¥§T36 38 .28 .20 |4
TURN ON TURN OFF
(U SEC) (U SEC) ADDITIONAL DRIVING BLOCK DELAY
' MAX  MIN PER PNP INPUT_LOAD 0 0 0 0
1 ol fhr Lo | A
DELAY PER PNP BLOCK IN STRING .70 .20 .18 .06 RN ; 7 _
DEL?¥I85ELNBELE§OBﬁ é¥R?LEING .52 .18 2 .05 PER NPN OUTPUT LOAD .013 -.043 .0l 0l
ADD
FOR THE FIRST PNP TYPE LOAD .00 -.03 502 .06 DELAY ACROSS PNP BLOCK ; :
FO% ¥ﬁ% ?&?EBDPEEPTﬁgEELBESD .88 -,8% .38 .8; DRIVEN BY LOGIC INVERTER Tk .32 22 20
FO . -. . ;
FOR THE FOURTH PNP TYPE LOAD .00 =03 .50 10 ADDITIONAL DELAY DHETEST'?gﬁgIﬁé
FOR THE FIRST NPN TYPE LOAD -.01 -.03 .09 .01
FOR THE SECOND NPN TYPE LOAD -.01 -.03 .=g -ggﬂ s e 0 O e e
FOR THE THIRD NPN JYPE LOAD -.01 -.03 -18 -03 LT Bl BLOES o e
FOR THE FOURTH NPN TYPE LOAD -.01 -.03 . - 2D RN Eroce e e e
DELAY PER PNP TYP oﬁss%ﬁ?ﬂé 02 .00 02 .005 sib BT Brnkk Bl e et
DELAY PER NPN TYPE CS LOADS .015 .00 .02 -005 DELAY ACROSS NPN BLOCK
ON STRING .35 . S | 77 0
DELA¥ EEE E?%é%L%hpﬁ?LLECTOR *'887 '88 '855 '883 DRIVEN BY LOGIC INVERTER
DELA : ' ; NAL DELAY DUE TO_ INVERTER
DELAY PER 100 PF <05 02T 00 3 A O OUTPUT LOADING
* WIRES ASSUMED ON GATES -- INCLUDES WIRING CAPACITANCE EFFECT W e e
gETWEEN ADJACENT CARDS. e NER gtggﬁ o 01 2] 10
EXAMPLE OF CTDL DELAY LOGIC STRING. CONSIDER THE FOLLOWING E@E ﬁgﬁ gtg%ﬁ Mo
TOGIC STRING:
2 CURRENT TWO ADDIT I ONAL
MODE BLOCKS  3-WAY T BLOCKS
B
%}—— ”I = __I_T 99— —o0
ST P —Hu T £ —u T
TWO ADDITIONAL FOUR HREE CIRCUIT AND PACKAGING STANDARD
2-WAY U BLOCKS QEEAE{EEAL — _{??BALIONAL APPROVAL bATE
COLLECTORS U BLOCKS e 4-2-62
INTERNATIONAL BUSINESS MACHINES GORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT RO. |
[NAME] € T D J DELAY T 1762 115599 B
UNE S, - REF, Ddue. | \\g
DESIGN MODEL N §
DETAIL] WH [3=1-62 |SCALE 3
C CHECK[RQ  [3-1-62|DRAW i
APPRO CHECK g

oo e e LI1G 6-4-62
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oo

c.»-

@\u ﬁ STANDARDS
CODE
m CARD CODE 729955
IR
N SHEET 2 OF 3
(_a\ **E F MQR" CIRCUITS**
DELAY |NFORMATION ToN ToFF ToN Torr
? TEST CIRCUIT e— T| —ole——— T) ————» MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN.
: DELAY PER ADDED .00 .00 . .00 - : 00
DELAY PER ADD 0 .00 .00 -.0k" .00 00 a0
5— NPN OR DRIVER BLOCK
: o PNP |- EF NPN
"} il e DELAY W[2 E.Fs .32 35 _«l5 . -Ih . 70/ 120 -~ Shlciie
ON DRIVER - NO
LOAD R IN DRIVER
2N S EL ; 00 - - : : ] ol
(ii\ & S i DELAY PER ADDED .02 .00 o2 .00 .00 .00 --00".QC
OELAY PER ADDED <00 +=~.02 <02 .00 ~00 700 --018800
@‘ | i (=i KRR CTDL BLOCK ON : :
Lodie BLOCKS DRIVER INPUT
DELAY PER ADDED - : : 00 = ; onEy
@ L5 |-WAY NPN LOGIC BLOCKS DESeE B oprER 000 07 .00 500 = VU Q0 e
[ ) OUTPUT
—OL |-WAY PNP LOGIC BLOCKS DELAY PER ADDED .01 .00 .00 .00 -.01 -.00 .00 .00
= BLOCK ON DRIVER
@ | PN EMITTER "OR" DELAY (U SEC) BLAER
T, Ty **TRANSLATE BLOCK DELAY DATA** T 1
\
Qi\ Ton ToFF ToN ToFF
NPN BLOCK
MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. —_—
4 - —1 U u T e
Qi', DELAY PER BLOCK .92 .28 .15 .10 .50 .12 .12 .12
DELAY PER ADDED .00 .00 .06 .03 .00 .0l .02 .00
BLOCK ON DRIVER 0-9 ADDITIONAL
@\ INPUT LOADS
DELAY PER ADDED .00 -.0l .00 .00 01 =.02 .04 .06 TOTAL NUMBER TURN ON TURN OFF
| SReR TR0 OF LOADS (U SEC] (U SEC)
' MAX . MIN. :
¢ DELAY PER ADDED .0l -.008 -00 .00 .00 -.0l .006 -Ol Al L Hak i
CTDL BLOCK ON E-.F. | .70 16 3 12
‘@ | DeLav PeR ADDED .01 .00 .00 .00 -.03 -.01 .00 .00 : i o i i
i CTDL BLOCK ON L .70 A7 43 = |E
DRIVER BLOCK 5 170 e, .18 16
el W8 EF.. . 29 .78 .30 .l0 .50 .25 .24 .12 c e 18 i e
| (3 ON DRIVER - NO 8 270 .18 5] 19
| LOAD R IN DRIVER 3 "70 19 51 20
& DELAYAPER ADDED .00 =.02 .02 .00 .00 .00 -.01 -00 L9 e 2 0 L
1 ¢ E-F- PNP BLOCK
i DELAY PER ADDED .00 -.01 .02 .00 .00 -.005 -.005 .00 e
| £0Y CTOL BLOCK ON o I *
) DRIVER INPUT
E DELAY PER ADDED .00 .002 .002 .00 .00 -.01 .015 .00
! BLOCK .F.
5 gy R o R U
Y DELAY PER ADDED .00 .00 .004 .00 .00 -.02 .00 .00
! BLOCK ON DRIVER
| i e - 0-9 ADDITIONAL
. NPN EMITTER “OR" DELAY (U SEC)
{ & TOTAL NUMBER TURN ON TURN OFF
sk B T T2 OF LOADS (U SEC) (U SEC)
L ToN TOFF Ton ToFF MAX . MIN MAX . MIN.
| ﬁiﬁ? MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. ! 52 17 26 1l
e N ERUBLOCK . ke mseR isn b o700 Gsil9 0 10 (06 : 52 11 .33 A7
g i EoER ADDED - 02 S0l dosie .08 .00 .00 0 .02 5 54 18 A .20
{ ]‘;‘ DEGCK ON DRIVER é 2 e e =
I / “ .. . ¥
¢ LR ADDED =0l —toi - .005tooii .00 .00 .03 O 8 .53 19 .50 .23
E%ﬁ BLOCK ON 9 .53 19 .54 %g
i DRIVER OUTPUT 0 953 .20 .56 .
L DELAY PER ADDED .00 .00 .00 .00 .00 .002 .005 .005
B CTDL BLOCK ON
e
f?“::' - CIRCUIT AND PACKAGING STANDARD
- APPROVAL DATE
L
| i: ABC 4-2-62
- INTERNATIONAL BUSINESS WACHINES GORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO APPROVAL DEVELOPMENT NO. |
i NAME] C T 2 ¢ DELAY /. 19 62 ™
1 t N T / 115599 3
] DESIGN MODEL v o
DETAIL| WH |3-1- 62[SCALE i 3
f C THECK|RQ |3-1~62 [DRAW :
i y :-' /_:::; = APPRO CHECK 0
ki i LIG 6-4-62
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o & &

STANDARDS
CODE

un
o CARD CODE 729955
— o
e
M~
L SHEET 3 OF 3
L **EMITTER FOLLOWER DELAY**
Gii NPN **CURRENT MODE BLOCK WITH CTDL COUPLING NETWORK**
PN
6 T DELAY DATA
@ gl DE TURN ON (U SEC)
I T uU—>o° IN PHASE INVERTED
Q«\ MIN MAX MIN MAX
- 14 BASIC N BLOCK DELAY .100 .100 .150 .200
PER CTDL BLOCK LOAD =000  =.005 -.020 -.005
Gi\ oy ADDITIONAL LOADS PER ADDED FAN-IN DIODE -.002 -.002 -.001 -.00]
- TAL NUMBER TURN ON TURN OFF
OF BASIC P BLOCK DELAY .080 110 210 .240
LOADS (U SEC) (U SEC) PER CTDL BLOCK LOAD 000 .010 _T620  -005
Gf‘ MAX.. MIN. . T PER ADDED FAN-IN DIODE ~-.001 -.00l =..002 -.002
) BASIC CTDL PNP DELAY .230 .560 .200 .500
- > 68 -1k 25 .05 PER CTDL BLOCK LOAD .000  .020 1000 1020
‘ L 68 5 o i PER ADDED FAN-IN DIODE -.020 -.020 -.022 -.012
Gi\ 5 8 18 57 " BASIC CTDL NPN DELAY .200 450 .180 400
: - PER CTDL BLOCK LOAD .020 .020 010 -.010
_ 6 68 i 57 e PER ADDED FAN-IN DIODE  .0I5 .030 .018 .006
N
Q _ 7 .68 .18 .29 .07
8 .68 .19 .30 .08 TURN OFF (MU SEC)
qi& 5 = 5o a1 e IN PHASE INVERTED
10 .68 21 .32 .08 LN HAK i T
. BASIC N BLOCK DELAY .090 .090 .090 .130
Q I .68 21 .33 .08 IF;ER CTDL BLOCK LOAIIJ .010 .010 .010 .010
e = 0 5 o ER ADDED FAN-IN DIODE .00 .00 .001 .001
53 BASIC P BLOCK DELAY .060 .130 .100 .120
i @ s G RRGD, H E kl
Il .68 22 .36 .09 Sl Al e H :
BASIC CTDL PNP DELAY .060 340 140 .350
A = 15 -68 .23 .37 .09 PER CTDL BLOCK LOAD .020 100 .000 100
r " PER ADDED FAN-IN DIODE  .002 021 012 .020
BASIC CTDL NPN DELAY . 160 .220 140 170
B PER CTDL BLOCK LOAD . 100 .260 060 .290
. PNP PER ADDED FAN-IN DIODE  .005 010 .005 .010
| T o]
" DE
| — Uy [ ite
. ‘i‘J
2~
. ADDITIONAL LOADS
€ TOTAL NUMBER TURN ON TURN OFF
OF LOADS (U SEC) (U SEC)
f‘; MAX . MIN. MAX . MIN.
: 3 48 .18 7 .06
i L .50 .19 .18 .06
‘ 5 .52 .20 19 .07
6 .54 o 21 .07
7 .56 22 55) .08
8 .58 .23 .23 .08
9 .59 .24 , 2k .09
10 .59 24 .26 .09
Il .60 .25 28 .09
12 60 06 .29 .10
13 61 .26 .30 .10
| 4 .61 .27 -31 -10 CIRCUIT AND PACKAGING STANDARD
; ’ |5 .62 27 .33 .10 APPROVAL DATE
ABC 4-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO. | APPROVAL DATE CHANGE NO. APPROVAL DEVELOPMENT NO.
wMe] € 7 DL DELAY ||627:62 | 115599 RS
TNED — [EF . DWWl 0
DESIGN MODEL O
peTalt] WH |3-1-62|SCALE \_U‘n
C CHECK| RQ |3 -1-62[oRAW
APPRO CHECK

/"‘-;:;l-;;uou

.9

LIG 6-4-62
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STANDARDS
CODE

— .

[ 729956

C——

CARD CODE

729956

A

SlEs

REFERENCE DRAWING

SEE PRODUCTION DRAWING 372285

SENSE AMPLIFIER-RECTIFIER AND CLIPPER
MOUNT CARD ON ONE AND ONE HALF INCH CENTERS NOTE XIV

&

+12

d L

*Lero +Icz

[10 UF

22 UF

*l ch

22 UF

Di9

086

B
( A
APPLICATION NOTES L o1\,
124591 —2 -4 [22 uF ! I wre
VOLTAGES AT PIN G AND B FROM CLIPPING CARD S i Bl
124591 -4 [¥22 UF 1[5 28
- 5 — 7 wre
317020 -6 [2.2¢ J' O| 11" h9260k
iy 31 -
L
-8 32
— %
=97 - 33
1264588 10— + 10UF 3.4
-1 {6k vBw @ 351 691016
12— l J1.0 7 361
13- A K -37- 491008
— 14— _ [I6.2K /8BW @ 38 491016
15 — % -394
3304914 —16— [£.2K AAS - . 40— 491008
550020 174 [IK 1/8W 100 A1 414 213536
479147 —18— [6,I9kuBY T6 | 40
: 491300 ti19- [a =] [0z 43
INPUT WAVE FORM AT PIN EeieEE oo e T7m [
B-OVECE NOMIRAL 49143 F21d  [shgkyay 0.7 @ 45
122 — | 6, 9KI/BW 464 479180
11.5VP=P MAX HUM i i
RENCE LEVEL +1.59V TO -3.88V L 23 2 W+E| Fe |ar-
e 125588 24 - 10 UF + 48
V4
-|||I'[l‘l r”'lf] ll'll 1T T‘
HHH'“FIIH”I h'l{l'l”:!
C——Fre fibiipmgugmghintihyt - 74
pad L gt b gl st gl T2
TTT]] l T 1 T3
QUTPUT WAVE FORM AT PIN C OR F QINILIJIGIEIC]A 14-{ 369087 _ |086
PTANCE CHANNEL 399563 rle Y K,I;,“ . T3 369087 086
I. LOW ACCE : ]
OV TO I3V P-P READ CONDITIONS F oo & Esh ggggg% ggg
OV TO [I.IVP-P READ WHILE WRITE s 1%
e COMPONENT SIDE
2. HIGH ACCEPTANCE CHANNEL
OV TO 10,7V P-p READ CONDITIONS
OV TO 11,5V P-P READ WHILE
WRITE CONDITION
CIRCUIT AND PACKAGING STANDARD
APPROVAL DATE
ABC 4L-2-62
INTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE NO APPROVAL pATE CHAHGE NO APPROVAL DEVELOPMENT NO. 3
NAME] CARD ASH TSTR = SENSE 52 115599 e
AMPLIFIER-RECTIFIER AND CLIPPER 3
DESIGN MODEL SHS e e S A o o
oetait] RQ |3-1-62[sCALE NONE
cHECK]| WH |3=1-62[oraw [ L1G |3-17-62
APPRO CHECK

e el
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STANDARDS
CODE

CARD CODE 729957

{.«a DZA -
: REFERENCE DRAWING
| a SEE PRODUCTION DRAWING 372359
a SENSE AMPLIFIER-RECTIFIER AND CLIPPER
MOUNT CARD ON ONE AND ONE HALF INCH CENTERS NOTE XIV
DI9

o
r. . +12

]
-
2 ‘l ch R6 5

c
22 UF 22 UF 2.2

1 +

Lcio
10 UF

3

)
— it g

s

"-"‘-.
' . TI
=,

/ N
APPLICATION NOTES - L‘ *— o son/ew 250 cco011
124591 24 T2z oF T ) 26
VOLTAGES AT PIN G AND B FROM CLIPPING CARD e u . (=7 ]
12591 f-4- [z ur, 1[5 28
- 5 21 |eo-
317020 -6+ [2.2¢ J* O| |-Tio 192604
7 ) 31
- 8 % - 32
. = < 33
126588 |10 |+ 1OUF 34
11 JO.7 16.2K /8W L3s{ L9|016
_:g_ o L R Bl 451008
- — - -
14— Jo,7 16.2K L/BW 38 491016
491206 15— [249n1/8W 5 -39+
334914 —16— [6.2K AAS K- -40~{ 491008
550011 —iIT—  [75001/8! 100 0 414 213536
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