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. Appendix I contains a description of each integrated cirecuit,

DESCRIPTION

This document describes the active integrated circuits which are available

for use at SSG-Downingtown. It consists of a table and an appendix; the

table lists each device and its mnemonic and the appendix describes each
device and gives TTL loading considerations.

MNEMONIC

Each integrated circuit is identified by a mnemonic which consists of four
charactere. Table I liasts by 8 digit part number the mnemonic for each device.
LOADING

The informa-
tion on each device includes the logic symbol, package pin numbers, loading
effect of each input pin and the driving capability of each output pin for
digital devices.

The loading values are based on a standard unit load defined below:

1.6 mA @ 0.4V
60 uA @ 2,4V

LOW voltage level: unit load =

HIGH voltage level: unit load =

The driving capability for the output pins of TTL circuits is based upon

the available current drive as listed in each device apecification. It

is important to note that the drive at the LOW voltage level varies for
certain types of devices. For Standard and High Speed TTL devices the
listed drive capability is available at 0.4 volts. For Schottky devices

the drive capability is available at 0.5 volts and for many of the memory
devices the drive capability is at 0.45 volts. The main effect of having
the drive epecified at higher output LOW levels is to lower the noise margin
in the LOW state. The drive capabilities as given in Appendix I are maximum
values based only upon D.C. parameters.

The unit load may be different for each logic level. It is therefore

necessary in gome cases to specify two numbers for each input and/or
output. This is illustrated in Figure 1 for a hypothetical gate.

30/10

Figure 1. Loading Notation
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For this example each input ie equivalent to 2 unit loads at the
HICH level and 1 load at the LOW level. The output can drive 30
unit loads at the HIGH level and 10 unit loads at the LOW level.
The total loading must always be examined for the HIGH and Low
level conditions independently.

For an open collector output (e.g. 7438), the high level unit
lozd number specifies the loading the output pin represents when
in the HIGH level and not the drive capability of the device.
This condition te indicated by the placement of an asterisk with
the drive capability in Appendix I.

THIS DOCUMENT [S NOT TO BE USED TO ORDER OR INTERCHANGE CHIP PART
. NUMBERS. A DEFECTIVE CMIP MUST BE REPLACED WITH ONE HAVING THE
SAME PART NUMBER. Although two chips may appear similar, the
speed, loading and/or tolerance may sffect the operation of the
overall system. Commercial chip numbers are shown for reference
only, and should not be used as replacement as they may not meet
the required specifications.

THE CHIP PART NUMBERS SIIOWN IN TABLE 1 SHOULD BE USED ONLY AS
REFERENCE. The mnemonics shown in Table 1 may not be the same
mnemonice used in the F.T. and R. schematics.

The statement "inactive for new design", which appears on some of
the drawings in this book, is to be used for reference only. It
should not be interpreted to mean that the part number is obsclete.
These parts are available to the field and can be ordered from the
distribution center.
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TABLE 1
PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONIC PAGE
1269 7348 ROT2 3 1447 3680‘ MGIN 24
1269 7496 ROTL 4 1447 3698 X4-N 25
1269 7561 CRC1 5,6 1447 3706 SS-N 26,27
1269 7751 B2CS 7 1447 3714 S4-N 28
1270 8699 BRQN 210
1447 3516 T2-N 8 1447 3722 DC2R 29,30
1447 3524 T2AN 9 1447 3730 AL-N 31,32,33
1447 3532 T1-N '10 1447 3755 SR4N - 34,35
1447 3540 T3-N 11 1447 3771 CR4N 36,37
1447 3557 T3AH 12 1447 3789 ENPN 38,39
1447 3565 T4-N 13 1447 3797 S2-N 40,41
1447 3573 T8-N 14 1447 4316 FA4N 42,43
1447 3581 B2CN 15 1447 4324 S16N 44,45
1447 3599 B4-N 16 1447 5396 RES. MOD. 46
1447 3607 DF-N 17 1447 8598 RFEN 47
1447 3615 JF=-N 18 1447 9455 PO0L 48
1447 3623 DFHN 19 1447 9596 ‘BZ-“ 49
1447 3631 B4HN 20 1448 2319 RES. MOD, 50
1447 3649 T24H 21 1448 9165 FFO1 51,52
1447 3656 T42H 22 1449 0247 Q4N 197
1447 3672 RWO2 23 1449 0254 Q4P 53
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PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONIC PAGE
1449 1039 IT-N 54,55 1479 0265 T4HN 85
1449 1104 RWO3 56 1479 7971 T1HN 86
1449 1112 RW04 57 1486 8780 T3HN 87
1449 1260 DREN 58,59 1534 9616 LDO4 88
1449 1278 DR4N 60, 61 1627 2486 UDCN 89
1449 1302 TTO1 62,63 1674 4963 THDN 90
1449 1310 TROL 64,65 1722 6523 DL1 91
1449 1328 1p01 66 1737 0198 RES. MOD. 92
1449 1336 LROYL 67 1737 0206 RES. MOD. 93
1449 2029 SZR2 68,69 1737 0214 RES. MOD. 94
1449 2052 MC4N 70,71 1737 0222 RES. MOD. 190
1449 2060 P002 72 1737 0230 RES. MOD. 95
1445 2573 T4GN 73 1737 0248 RES. MOD. 191
1449 2581 DCBN 74,75,76 1737 0255 RES. MOD. 96
1449 2599 CLIN 77,78 1737 0263 RES. MOD. 97
1449 5543 ¢l 7 1737 0271 RES. MOD. 98
1471 4356 IHCN 80 1737 0289 RES. MOD. 192
1471 4364 DTUL 81 1740 6463 CM1 99
1471 4406 ICBN 82 1741 0564 T22 100

N 1477 3352 IcoN 83 1741 0747 LR&N 101
1479 0240 T2HN 84 1741 1133 DCAN 102,103,104

NUSER (13
Burroughs Corporation g » PawICTANY 10 GO, MOT T3 80
i averrus ancur | W) THEIEELSEEE | oo |
DOWNINGTOWN PLANT rast or
DOWNKMGTOWN, PENNEVLYANIA 19335
TABLE 1 (Cont.)

PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONIC PAGE
1761 1323 FA24 105,106 2600 1495 T1SN 131
1741 1380 T2HO 107 2600 1503 T3sN 132
1741 1943 - T2NN 108 2600 1511 TAS 133
1741 1968 AT1S 109 2600 1529 B4SH 1%
1761 1976 veBN 110 2600 1537 DFSN 135
1761 2026 1D02 1 2600 1545 DC3s 136,137
1741 5944 0s5.0 112 2600 1665 TIAN 138
1741 5985 054.5 113 2600 1677 AF4N 139,140
1745 1931 - 114,115,116 2600 2766 LD2N 141
1745 2087 - 117 2600 2774 LR-N 142
1745 1949 HEX DECIMAL 118,119 2600 4911 T2NN 143
1501 7102 TAON 120,121 2600 4929 TINN 144
1948 5036 RS4N 198,199
1948 5051 BTSN 122 2600 9522 RWO8 196
1959 5768 BDED 200
2470 1724 T2HC 123 2601 2740 FDTN 145
2470 1732 T1HC 124 2601 2781 1564 146
2470 7044 LRO4 125 2601 6147 0s1.7 147
2472 5616 PGBN 126,127 2601 6766 1251 148,149
2472 8909 UART 128,A,B,C 2601 9398 S4SN 150,151
2475 2222 D110 129 2602 2889 5140 152
2600 1487 T25N 130 2602 2897 X64SN 153
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TABLE 1 (Cont.)
PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONIC PAGE
2602 3283 s139 154,155 2606 0376 RES. MOD. 186
2602 3291 8157 156,157 2606 0384 RES. MOD. 187
2602 4937 S2SN 208,209
2602 2784 TITS 158 2606 0392 RES. MOD. 188
2602 7318 5280 159,160 2606 0400 RES. MOD. 189
2602 7334 T2NS 201
2602 7342 T2AH 161 2606 0418 RES. MOD. 193
2602 7359 T4SH 162 2606 0426 RES. MOD. 194
2506 0442 RES. MOD. 205
: 2606 0459 RES. MOD. 206
2602 7367 T8HN 153 2606 4865 1225 181
2602 7383 CR4S 164,165,166 2606 4873 LRDN 182
2602 7417 5112 167 2606 5011 054.0 195 @ APPENDIX I
2602 9652 5251 202,203
2603 2607 B2NN 204
2603 2623 38-N 168,169 2606 9765 B2SN 183
2603 4843 SR80 170 2607 6075 PRO8 184
2603 4850 81 171 2848 6934 B311 207
2603 7598 T22d 172
2603 7606 TC4H 173
2604 2044 T1BR 174
2604 6011 SR4S 175,176
2604 6805 T2AS8 177
2605 6887 s133 178 )
2606 0038 DR4S 179,180
; 2606 0368 RES. MOD. 185
x ——e i




AN - ADDRESS INPUT UM 606 0475
CS - CHIP SELECT INPUT CY T
DON - DATA OUTPUT
REV
ADDRESS ACCESS TTME
tAA £ JONS
ROT20
5
—_ 3
il DY
7
A2 12
‘ D01
A3
po2 | AL
EACH INPUT 3 EACH OUTPUT
1.35/0.25 T M o3 |10 30/9
2
— Ll .
D04
L3 Y
15
A7
14 A8
Ccs
]
GND PIN 8
VeC PIN 16
1269 7348

512x4 PROM/ROM TRI -STATE-ROT2

16 PIN DIP

(FOR REF. ONLY)

DTN 30 B-70

ADDRESS ACCESS TTME "M 2606 0475
tAA £ 70NS vor
REv.
. ROT10
5l
6
Al
7 por |12
. 41 a3 poz2 A —
EACH TNOUT ) 10 EACH OUTPUT
1.35/.25 ~ 003 30/9
2 |6 pos | 9
LI Y3
—_—3
et cs2
HT 14
GND PIN 8
vCC PIN 16
NOTE:
1. TF ANY CHTP SELECT INPUT IS HIGH, THE CHIP
IS DISABLED.
AN - ADDRESS TNPUT TF BOTH CHIP SELECT INPUTS ARE LOW, THE CHIP
IS IN THE READ MODE.
CSN - CHIP SELECT INPUT
(SEE NOTE 1)
DON - DATA OUTPUT
1269 7496
256 x 4 PROM/RON TRI-STATE - ROT1
16 PIN DIP
(FOR REF. ONLY)

RIN.20 8-70




NUMBER
2606 0475
PAGE
5
REV
Lo
3 PR
S0
5 CRC10
' S1
EACH 8. s2 EACH
INPUT OUTPUT
.33/.25 Q2 6/2.25
10
CWE
m 113
1
D
' ek
CIR
4
GND PIN 7 PR - PRESET INPUT
vce PIN 14
H.C. PIN 6 SN - POLYNOMIAL SELECT INPUT
N.C. PIN 9 CWE - CHECK WORD ENABLE
D - DATA INPUT
CLK - CLOCK INPUT
CIR - CLEAR INPUT
Q - DATA OUTPUT |
ER - ERROR OUTPUT
1269 7561

CYCLIC REDUNDANCY GENERATOR/CHECKER - CRC1
9401 (FOR REF ONLY)
14 PIN DIP

DTN 30 8-70

NUMBER
2606 0475
PAGE 6
L 372
B
50—
ROM
§1——3 >
52 8 )
CONTROL
/= -——L—_l;
OE —— 10 o
D— 1 5| 16 BIT SHIFT REGISFER WITH PEEDBACK 12 5. Q
1
CIX
4« 1
CIR
ERROR 13
DETECTRR |2 3 m
POLYNOMIAL SELECT
s2 | s1]s0 POLYNOMIAL REHABKS
A T IR [ L LI GRC - 16
1] u|e | x¥axMaa GRC - 16 REVERSE
S N (U N 006 EJUS LY N S S
v s | a2t lex3elan @&C - 12
H L L x8+x7+x5§xa#x+l
nlrln|xBa IRC - 8
| on |t | xMul2a0n @G - CCITT
B oa e | g6yl CRC - CCITT REVERSE
1269. 7561
CYCLIC REDUNDANCY GENERATOR/CHECKER - CRCL
9401 (FOR REF ONLY)
14 PIN DIP

DIN 30 8-70
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NUMBER R
PROPAGATION DELAY 2606 0475
tpd * 16NS RL = 1330 PAGE
REV
NOTE:
epd + IS DEPENDENT UPON THE VALUE OF PULL-UP RESISTOR
USED WITH AN OPEN COLLECTOR OUTPUT.
A1/ 3
Y
p —— 2 1B2CS0
A
— 3 IB2col
EACH INPUT EACH OUTPUT
2.7/2.5 %*5/33
—_— 2
8
10
—— {2052
12
S
11
13 1m2053
GND PIN 7
vce PIN 14 *HIGH LEVEL LOAD
A*sB =Y

mxmee s>
ErTrc |w
[l

1269 7751
QUAD 2 INPUT NAND O.C. B2CS
74538 (FOR REF ONLY)
14 PIN DIP

OTN 30 8-70

e

PROPAGATION'

Teo+ 22WS
Tep- [(6.5NS

EACR THPUT *

11

DELAY

A-_——l—-———. 3
2 T2-0 c
B —e]
PO SU—
: 6
T2=
s | 2-1
s .
. T2-2 8
10
2!
T2=-3 11
13
1447 3516

2 INPUT HAND GATE T2-N
7400 (FOR REF, ONLY)
4 PIN DIP

0. 1
"2606 0475l
PG

8

v
c

EACH OUTPUT
is/9
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PROPAGATION DELAY r 2606 0475
Teo 4+ 30ONS G
Teo-~ 23NS

B Y ;
PROPAGATION DELAY l 2606 047z,
9 Teo+ 22NS : ~Tre :

= Teo - 16.5NS
D

3
4
o

[
i
b
et
~
w

‘4 ” L Ti-)
B T2A0 : 3 > 4
& { TI-2
— 6 6
EACH INPUT {T2A! EACH OUTFUT “":lf‘“" “‘g ;gmrr !
1/1 15/9 T3
9 8
.9
R . —{>
—10 1 T2A2 ) TI-4 , !
n ™\ 10 i
12 /C i
11 T"B '
13 |TeAs 3 > 12 :
oo P:: :,‘ Qb PIN7 ;
v P
cc Voc PIN 14
AB=C -
A=B
TRUTH TABLE
A__B ¢ TRUTH TABLE
L L L A__ B
T H L L R
H L L H L
‘H H H
1447 3%32
1447 3524 HEX INVERTER TI=N
2 INPUT AND CATE T2AN _ ‘ 7404 (FOR KEF. ONLY) :
7408 (FCR RZIF. OWLY) i4 PIN DIP
14 PIN DIP . ‘ i

.
B b i
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PROPAGATION DELAY

"0'2605 04715 PROPAGATION DELAY ) 'r"o'?_gog 0475
56 Teot IGNS . '

Teo+ 22NWNS .
Teo- 16.5 NS 1 . ] Tep= (4.5NS 12
REV :
D . ) E
" 2 ] 12
c 2 1v3-2 © G2 ITBAHZ
EAGH INFUT EACH OUTPUT EACH INPUT EACH OUTPUT
n 15/9 1.3%8/1.25 30/12.5

IT3AHO,

i
3
i
7

2 —_
10 ..}‘;.___ 8
Ll T3-) . . s T3AHI
gD PMN7 G PN 7
Ve DN 16 "cc‘ PIN 14
A.B.C = D
A.8.C = D
ABCOD %_Q_Lg
L LLH 1447 3540 Lt 1447 3557
L L HH 3 INPUT NAND GATE T3-N L LHL 3 INPUT AND GATE T3AH
LELH 7410 (FCR REF. ONLY) L EL1L F4H11 (FOK RIF. ONLY)
L HHEH 14 PIN DIP L HHL 4 PIN DIP
HLLH BLL.L
HLHH HLHL
H HLH H H L L
HHEHL HHHH

‘L
-
{
1
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PROPAGATION DELAY : 2606 04715
Tep+ 2L2NS PG
TPO~ 16.89NS . 13
v
D
A=t
2
B ] 6
—77-_—_T4'°
EACH INPUT b = EACH OUTPUT
11 1S/9
. B—
A0 s
A2 T4
A
GND PIN 7
Vcc P.IN 14

AsBeCe.D = E

>
w
(2]
=
m

1447 3565
& INPUT NAND GATE T4-W
7420 ‘FOR REF. GU.IL?
14 PIN DiIP

- R Rl ol ol o N o N N
E- T A ol - E NN )
Tt e mome e
o ok Rl ol N ol WOl ol NN N ]
[l - - S NN

a/

-

PROPAGATION DELAY
Teo+ 24NS
Tro = 20.5 NS

Y § S—
'a.J-z._.
c—l—_
D2 ]

EACH INPUT g - 8 _;

1/1 Eere—78-0
r_4
G 5
" 6

GD PINT7 .

VOC PIN 14

AP C.DeE.F.G.H = J

NOTES:

1. PINS 9, 10°AND 13 ARE NOT CONNECTED.

1447 3873
8 INPUT NAND GATE T8-N
7430 (FOR REF. ONLY)
4 PIN DIP

%0606 0475
q

OUTPUT
is/2
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PROPAGATION DELAY 2606 0475
Tep+ 26NS RLaIBBJL.

Teo~= 2INS
NOTE: TPD+ IS DEPENDENT UPON THE VALUE O

PULL; .
UP RESISTOR USED WITH AN OPEN COLLECTOR
ouTPUuT

1
A
. - 3 !
B _2 _____|B2CoO
EACH INPUT N 6 EACH OUTPUT
/1 5 B82C| .7/27
) . ‘
A0 IB2C2 )
12
n_
-V T
"LOGIC EQUATTON 2B =Y A B Y
L L H
*HICH LEVEL LOAD L H H
H L H
1447 3581 H H L

UAD 2 INPUT NAND OPEN COLLECTOR BUFFER B2CN
® 7438 (FCR KLF CNLY)

14 PIN DIP
V.. PIN 14

GROUND PIN 7

PROPOGATION DELAY

TPD + 22 NS
TPD - 16.5NS
A
B
[
D
EACH INPUT
it/
4B CDwE
© DUAL 4

Ve -PIN 14
GROUND-PIN 7

wisin
) .
£

(o]

o
(]

-]

10
12
13

1447 3599
INPUT NAND SUuFFER B4-N
7440 (FCR REF. CNLY)
14 PIN DIP

M 2co6 0a1s

EACH OUTPUT
30/27

Q .
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PROPAGATION DELAY FROM CLOCK [“0 2606 0475

tpdt: 28ns
tpd-: 43ns U
2/| _Lj D
PRE
I/1 2 ) o=
DF-0
2/2 2 ik %
CLR
NI |
EACH OUTPUT
15/9
2/‘ 10
l TRUTH TABLE
INPUTS QUTPUT.
PRE FFESET CLEAR Cleck O & 3
i1 e 1 a—2 [ L H X x| H L
DF-1 H L X x%x|lL H
L L X X! H* ¥
§f TEE L
2/2 L R— a—& H H L _X| &8O -gﬁ
CLR
3/2L__j)
NOTE:

t= TRANSITION FROM LOW TO HIGH LEVEL

Q0= THE LEVEL OF Q BEFORE THE INDICATED INPUT CON-
DITIONS WERE ESTABLISHED.
TOGGLE: EACH OUTPUT CHANGES TO THF COMPLEMENT OF
ITS PREVIOUS LEVEL ON EACH ACTIVE TRANSITION
OF THE CLOCK
% THIS CONFIGURATION IS NONSTABLE; IT WILL NOT PER-
SIST WHEN PRESET AND CLEAR INPUTS RETURN TO
INACTIVE (HIGH) LEVEL.

1447 3507
DUAL C EDGE TRIGGERED FF DF-N

7 74 (FoR RLF. GNLY)
14 PIN DIP

GND PIYN 7
Vee PiN 14

PROPAGATION DELAY
TPD+ :28ns.

NO.
2606 0475

TPD~- :43ns Pa 18
’ REV -
7 — a—=2- i5/9 >
JF-0
2/2-——0'2 CLK
4 — 2
/i —m—¢ e &
/ cr @ ‘ 15/9
2/2.'-3—__j
i/ -E—4 Q 31509
JF-1
2/2-2—dcuL
i -~ [~
1/t I
/ K cLr @ 15/9

TRUTH _TABLE
INPUTS QUTPUTY

CLEAR CLOCKJKI Q
X Xx{ L H

L] Qq @o
L

HI L H
H|TOGGLE

IrxIr

oot

NOTE ;

l. . =HIGH LEVEL PULSE ; DATA INPUTS SHOULD BE
HELD CONSTANT WHILE CLOCK IS HIGHY DATA IS
TRANSFERRED TO OUTPUT ON THE FALLING <DGE
OF THE PULSE.

Qo= THE LEVEL OF Q BEFORE THE INDICATED INPUT
CONDITIONS WERE ESTABLISHED
TJOGGLE : EACH OUTPUT CHANGES TO THE COMPLE-
MENT OF ITS PREVIOUS LEVEL ON EACH ACTIVE
TRANSITION (PULSE) OF THE CLOCK.
1447 3ci5
DUAL U K FLIP FLOP JF-N
74107 {(ror KEF. ONLY)
14 PIN DIP

GND PIN 7
| Vcc PIN 14




NO. NO,
PROPAGAT'%N DELAY FROM CLOCK 2606 0475 PROPAGATION DELAY T 2606 0475
TPD+ : 18 ns PG TPD+ IBNS e
TPD~ : 2208 4 19 TPD = 14.5 NS 2
2.7/1.2% -3 PEV ' D
PRE ' ,
=]
1.35/1,25 2 0 Q
DFHO
2.7/250-2—Jek s—FC |
CLR A______:
4.0/2.50—'————-——-&) B 4 6 E
10 EACH OUTPUT 30/13.5 ¢ |B4Ho
,2.70/!.25——————‘1) T
PRE EACH INPUT EaCH QUTRUT
39/33.8
1.3s/ras—2—p o —2- - 2ases , /3
DFH1 : d0 8
2.70/2.50H—lok —8— 12
B4 H1
CLR . >
13 ] TNPUTS CUTPUTS '
4.0/2.50 PRESET CLEAR CLOCK Dl @ & . GND PIN 7
L H X X| H v v, PIN 14
A L X X| L. w e
L L X X U¥ pF
H H + Rl WL ——
H H 4 L L H AeB.CeD - E
H H L %! ao &0 A B C D E
- L L L L R
NOTE* L L L H H
1= TRANSITION FROM LOW TO HIGH LEVEL L : a
QO=THE LEVEL OF Q BEFOFE THE INDICATED INPUT CON- L H L L H
DITIONS WERE ESTABLISHED. L Lo
TOGGLE: EACH OUTPUT CHANGES TO THE COMPLEMENT i ]n' E ﬂ xLa :
OF ITS PREVIOUS LEVEL ON EACH ACTIVE TRANSITION 1447 3631 H L L L H
OF THE CLOCK. . DUAL 4 INPUL NAND BUFFE!. B4HN 1; t 1‘1 :.x ﬁ
¥ THIS CONFIGURATION 1S NONSTABLE: IT WILL NOT . 74060 (FCk REF. ONLY) E L H H H
PERSIST WHEN PRESET AND CLEAR INPUTS RETURN \4 PIN DIP H g L ; i
TO THEIR INACTIVE (HIGR) LEVEL. BoHOE L oW
H H H H L
" 1447 3623
R DUAL D TRIGGFFRED FF DFHN
741 74 (roR REF. ONLY)
GND PIN 7 14 PIN DIP |
Vee PIH 14 I

Lamn 2 g -~ W . 11




NUMBER
PROPAGATION DELAY 2606 0475
tpdtldns PAGE 7
REV
B 13 ——\
1 ___/
N .
EACH c 2 12 X
veur R
6.35/1.25 11 X
8
. T24HO K
B [ 30/13.5
6
¢ ——]
0 9
10 }
I L
GND FIN 7 NOTE: A TOTAL OF 2 74160
Vee PIN 14 EXPANDERS MAY BE CONNECTED
A B .DIE F .G T = K
1447 3649
2X2X2X3 & OR INVERT - T24H
74H53 (FOR REF ONLY)
14 PIN DIP
ny

oIN 30 8-7

PROPAGATION DELAY Nm:nzﬁoﬁ 0475
tpdiléns ' —
22
ALy
A 1
B %]
c 3
D 4
EACH INPUT
1.35/1.25 J  30/13.5

A*BeCeD¥EFGeH=]J

GROUND - PIN 7
Vec - PIN 14

1447 3656
4 INPUT 2 WIDE AND OR INVERT - T42H
74H55 (FOR REF ONLY)

14 PIN DIP

DTN 30 8-




.An
cs
DIn
DOn
WE

¢/

ADDRESS ACCESS TIME tas fGons

NOTE 1.

N 606 0475 |

ADDRESS INPUT

CHIP SELECT INPUT  SEE NOTE 1 PG 2
DATA INPUT REV
DATA OUTPUT D

WRITE ENABLE INPUT

e

WE
RWZ20
EACh TNPUT 0 ¢”"‘“ o——2- EACH GUTPUT
1N u; ~ 02 o’ * /2
1 A3
_56._._ 3 203 2o
D12 11

oz up——
—=£ 113

(of]

*HIGH LEVEL LOAD

VG: PIN 16

GROUND PIN 8

IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHZR READS OR WRITES.
IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL R:ZAD OR WRITE
DEPENDING ON THE WRITE ENABLE PIN. WRITE ENABLE LOW ALLOWS THE
CHIP TO WRITE. WRITE ENABLE HICH ALLOWS THE CHIP TO READ,
1447 3672
16x4 RANDOM ACCESS MEMORY RWO02

3101 (FOR REFERENCE ONLY)
16 PIN DIP

QTN 30 &~ v

AN  ADDRESS INPUT

Fo ‘2606 0475

CSN CHIP SELECT INPUT- SEE NOTE |
DON DATA QUTPUT

ADDRESS ACCESS TIME:tas YGOns

5—1A0
6—Al  DOI—I2
EACH INPUT TTIAE B%a—  EAch outeut
N 3—1as  po4—9 ¥1/9
2—1as
215 MalO
15—a7
CSi €S2
13
14
* HIGH LEVEL LOAD
NOTES

I. IF ANY CHIP SELECT INPUT IS HIGH , THE CHIP 1S DISABLED
IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP ISIN
THE READ MODE.

1447 3680
256x4 READ ONLY MEMORY MGIN
HROM - 1024 (FOR REFERENCE ONLY)
16 PIN DIP

Vee PIN 16
GROUND PIN 8

REV

24

D




PROPAGATION DELAY

NG.
2606 03715

PG

Teo +33NS 25
Tro -~ 24 N3 REV
D
- A .
5
EACH IMPUT ui . o EACH OUTPUT 18/9
‘ ') e
. = . b
: . .
- - 11
13

TRUTH TABLE 1447 3698 .

A B ¢ QUAD 2 INPUT EXCLUSIVE-UR X4 -N

L L L ‘ 7486 (FOR REF. ONLY)

L H R .u PIN DIP

H L &R

H ] L
~
©
Voo PIN 14
GROUND PIN 7

e T

3 6
/1 " 3 Q b 15/9 5
11 -q

)
22 -3 r_1_5_) 3 - 15719 ? 1

Notes:
1. Pins 2,5)12 & 13 have no internal connection.

2. Al and A2 are negative edge-triggered logic inputs and will trigger the one
shot when either or both go to logical O with B at logical 1.

3. B is a positive Schmitt-trigger input for slow edges or level detection and
will trigger the one shot when B goes to logical 1 with either Al or A2 at
logical 0 (see truth table, Table I ).

4. External timing capacitor may be connected between pin 10 (positive) and
pin 11, ’ .

5. To use the internal timing resistor (2K nominal), connmect pin 9 to pin 1l4.

6. To obtain variable pulse width, conncct external variable resistor between
pin 9 and pin 14. No external current limiting is needed.

7. For accurate repeatable pulse widths, connect an external resistor between
pin 11 and pin 14 with pin 9 open-circuit.

8. WHEMN USING EXTERNAL TIMING CAPACITANCE WITHIN THE RANGE
' I0PF TO IOUF, AND TIMING RESISTANCE WITHIN THE RANGE 2¥.u.. TO
30Kn, THE PULSE WIDTH 1S DEFINED BY Tw (ouT)= CrRyin2

1447 3706
GND PIN 7 MONOSTABLE MULTIVIBRATOR SS-N
Vee PIN 14 74121 (FOR REF ONLY)
. 14 PIN DIP




U,

. 0.
NO. . S e r 2606 04‘75]
l 2606 0475 H R ¢ S . o . )
PG e T : ' 28
REV_ , CL -
’ ' T o (1) N -
. ERABLED {
TRUTH TABLE Co r_._°(§)4>_ ==
INPUTS [OUTPUTS ‘ e : i
AlA2B|l Q @& o ‘ (1) o
L X H L H oaTA 4 - w o . 15/9
X L H L H o ) . ——
X X u L H 15 S
H H ) B :
hodon| o ] PE E— =D
+ H H| o —ur L
+ vV H| o (-~ ()
L X" v o : I
X L t}| o - ADDRESS .4
. (14
EACH INPUT 1/1 '
NOTES: ‘ » - (200 $10)
H=HIGH LEVEL VOLTAGE 1.
L=LOW LEVEL VOLTAGE _ _ap
X=IRRELEVANT 1 : ,
= TRANSITION FROM LOW TO HIGH LEVEL 1 a» ) omr 1sr9
¥=TRANSITION FROM HIGH TO LOW LEVEL 4 R ; B
-rn= ONE HIGH LEVEL PULSE o -1 “5) umfs snln'sox.
== 0ONE LOW LEVEL PULSE ‘“m.:;;"('ls) J;} . J) J)
ENARLE) P—-*{ > : - . 26 16
: ;" . ] "+ rAuTHTABLE ) —6_feo
’ ey caTANeUTs  |sThostjoutrur] 5 1C1 54-0
N e e e O ey R . T w
b + L [N x X x (8 8 3
L L {n x x x} u A 1C3
- LN x (% x X « [
Low o fx oW oox x| ok H
woufxoxow x| vk 10 Jaco
. _ wowx x % sl tlwl 1 ba wl 9
A 1447 3706 : K- cnfpabloprtiin g e
. - =2 _Jac3
MONOSTABLE MUL.T'V'ERATOR SS-N NUMBERS IN PARENTHESIS |447 3714
e~ 74121 (FOR REF. ONLY) INDICATE PIN NUMBERS B A
DUAL 4 BIT DATA SEL. S4-N 7 T
N Ve PIN 16 74153 (FOR REF. ONLY)

GROUND PIN 8 : ‘16 PIN DIP




[ 2¢06 o0a7s

PG
29
LOGIC
SYMBOL REV D
7
D¢2o Y0 D__Z—
EACH —2 016 mp—-> EACH
INPUT -1l lic 1¥2 3._.2_. OUTPUT
] 4
1/ S _gdac wo— 15/
-ﬁ—-OZG zyo:).__g.._
_.5_._..5 211:)_1_0___
12 A w1l
wip—12
truth tablee (B = high level, L = low level, X = irrelevant)
2-LINE-TO-4-LINE DECODER CR 1-LINE-TO-4-LINE DEMULTTPLEXER
INPUTS OUTPUTS INPUTS OUTPUTS
SELECT|STROBE | DATA SELECT |STROBE | DATA
B_ A 16 1 |1vo 1vl 1Y?_1Y3 B A 2 2C_ | 2v0 _2Y1 2¥2 2Y3
X X i X [ u i i XX 1 X u H i
L L L # {L H H H L L L L L H B H
L H L g8 |y L n H T B L L H L B H
H L L Rl R L R H E L L H H L B
K 1 i H [u B ® U H H L L B B H L
X xf x L |jn w n H x x| x H | H 0 ® A
3-LINE-TO-8-LINE DECODER TO 1-LINE-TO-8-LINE DEMULTIPLEXER
INPUTS QULPUTS
STROBE .
SELECT OR DATA 0) (1) (2) 3) &) (5) (&) (N
Vee PIN I¢ & B a | cf |2vo i 2v2 2Y3 1¥0 1Yl 1¥2 1¥3
X X X H T"H R W H K R K
GND PIN 8 L . L 1 B H AR H H R H
L L H L H L H M4 H H H H
L H L L H H L H H H H H
L H H L H B B L H H H H
H T L L n H H B L H H H
‘ H L H L I B H W H L n H
H H L L i H u i H n L |13
-~ B oo L H H H W H ®m ® L
+C'~'inputa 1C and 2C connected :osctier
ﬂ 1G=inputs 1G and 2G connecltne,il‘nop,.;L!:m' 1447 1722

2 LIni-TO-4-LINE

74155 (FOR REF. ONLY)

Z
DECODER BDAMUX, DC2ZW 16 PIN DIP

16

DATA

1Cc

SELECT

EACH TNPUT
in

SELECT

2C

15

STROBE 16

26

v

GROUND PIN 8

13 Dc :{> $ L

PIN 16

2006 04715

30
B

7 ouUrPUT
j )’—'— Y0
. 6 OUTRUT
vl
5 OuUTPUT
172

_L__Do——»—4> m@‘ﬁ  gurrur

1¥3

2Y0

10 OUTPUT

=D i
| 11 QUTPUT
212
]
12 OUTFUT
2Y3

1447 3722

DUAL 2-LINE-TO-4-LINS JECODER DEMUX, DC2ZN
« 74155 (FOR REF. ONLY)

16. PIN DIP

4




P

Z/

AL-0O
r 8 iy
3 53
4/4q 5 glz cNTa—E
-&_ico Y —i-%15/9
18 (53 X 15
21 182 b BT
3/3 22 gl:-) :2‘ 10 15/9
"ﬁ—'AJ FOF—'?-‘
——{Bo
A0
5/5 CN
% HIGH LEVEL LOAD
1447 3730

LOGIC SYMBOL

4 BIT ARITHMETIC LOGIC AL-N

74181 (FOR REF. ONLY)
24- PIN DIP

NO.
2606 0475
)
£

REV E

*1.7/9

TRUTH TABLE, ACTIVE HIGH DATA (POSITIVE LOGIC)

ACTIVE HIGH DATA

MxH MsL 3 ARITHMETIC OPERATIONS
SELECTION LoGIC C = C =L
838, S, Sy | FUNCTIONS » »
L1LL 1L F=A F=A YA PLUS 1
LLLH Feh+B P=A+B P=(A+B) PLUS 1
L L HEL F=AB F=A+B F=(A+B) PLUS 1
L L HRBR F=0 P=MINUS 1 (2's COMPL) | F=ZERO
L BELL F=AB F=A PLUS AB F=A PLUS AB PLUS 1
LR L H F=B P=(A+B) PLUS AB | F=(A+B) PLUS AB PLUS 1
LEERL FA@B Faa MINUS B MINUS 1 F=A MINUS B
LHEH Fe=AB F=AB MINUS 1 F=AT '
ELLL F=A+B F=A PLUS AB F=A PLUS AB PLUS 1
HLLE| FA@B F=A PLUS B F=A PLUS B PLUS 1
ELEBL F=B F=(A+B) PLUS AB F=(A+B) PLUS AB PLUS 1
HLHH FuAB FeAB MINUS 1 F=AB
EHELL Fal F=A PLUS A% F=A PLUS A PLUS 1
EELEH FxA+B F=(A+B) PLUS A F= (A+B) PLUS A PLUS 1
HHHL FehtB Fa(A+3) PLUS A F=(A+B) iLUS A PLUS 1
EHHHE FeA Fe<A MINUS 1 Pk

#Each bit is shifted to the next more significant position. -

1447 3730
4 DIT ARITIMETIC 1OGLC AL-N
76181 (FOR REF, ONLY)

24 PIN DIP




NO.
l 2606 0475

cc

GROUND PIN 12

*HIGH LEVYEL 1.0AD

24 PIN O1P

PG
- 33
REV
B
- o . . N
. 83.2_____ el )
2 oo mm— o
6 . -
R Y YL
‘ =2 o ;
o = 17
18 . n#)
. 16
X o
11A3 5 15 _
F3
_ 13
bl— 21519
BZ’.———{}
T =
élfb. - e
w M . I .
. .J-)P " .
W D
1
I=at [ L jgloj g
Ble—dg—{>-{ | |- {- ) 'l: [ ‘
2 - A3
=Dl-6' *I.7/9
Ale-
23 .
L{ ] F1
. O - g:D_FD . 15/9
= v
20—t> ~— i | .
Fo.
| -—jD 15/9
Ao 3_—,&1}—, ' o——p !
N2 ‘
/1 ﬁ‘»é——p: 1447 3730
5/5 €, - . & BIT ARITH LOCIC ALN
V_. PIN 22 T v 74181 (FOR REF. ONLY)

LOGIC SYMBOL ]mzeos 0475
34
_}Za |ch|0 Ve
: J CLK
4__lpo @S
2Pl 5 |
EACH INPUT I/ —2—P2" " Q —2— EACH OUTPUT 15/
P3 Qp———
_s__cpE é_a__!_'__
CLR ]
! T
TRUTH TABLE
INPUTS OUTPUTS
SERIAL|PARALLEL —
cLeEAr| PE [CLOCKE S ttoodeo Q1 G2 Q3 Q3
L X | X |X X [XXXX[L L C L H
H L | ¢t |xxlot2asjo 1 23 3
H H | L |X X |XXXX|Q0aQla Q2a Q3. B3
H H L L H XXXXQOQ_QOA.QJNQZN%
H H | 4 | LL[xxxx| L aonaivan @
H H ¢ | H KA | xxxx| H qoN QNN TR
H H L H L X XX X]|QN QON QIN Q2N G2N

H= HIGH LEVEL (STEADY STATE)
L=LOW LEVEL (STEADY STATE)
X=IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS)
4= TRANSITION FROM LOW TO HIGH LEVEL
O,1,2,3=THE LEVEL OF STEADY STATE INPUT AT PO, Pl
P2, OR P3, RESPECTIVELY
QOa., Qlw, Q2a, Q3a-= THE LEVEL OF QO, Ql, Q2 CP Q3,
RESPECTIVELY, BEFORE THE (NDICATFD
STEADY STATE INPUT CONDITIONS
WERE ESTABLISHED.
QON, QIN, Q2N = THE LEVEL OF QO, Gl, OR Q2,
RESPECTIVELY, BEFORE THE MOST RECENT
TRANSITION OF THE CLOCK

1447 3755
4 BIT SHIFT REGISTER SR4N
74195 (ror REF. ONLY)

-~

\



N
B ! M 2c06 aars
CLEAR 4>¢ e
VL [ =
cLock-12
PE -—Q-b—-
(ip3Z T
4 viPs )-l - o—a3 15/9
. —CPCK (2
' ”[> S Po—=Q3 15/9
o——T
G S Q
iir2 D‘L 13
D_,D"“H{/\ s+ 2e2 15
{PARALLEL,
INPUTS [— j
2 R G
e (O 29
D Lo i e
B g
a .
I/ipo
|/ —
f <K
K2 s AN 15
V1K 5.8 Qo0
seniar) ! / '—‘{> § a0,
INPUT 2 ,
iy 5 L]
1447 3755
GND PIN B 4 BIT SHIFT REGISTER SR4N
74195 (FOR REF. ONLY)
W Vce PIN 16 e i oip
\

-2c06 oars

LOGIC SYMBOL "

1/1 PE CRAQ] E
171 —=3—po
i/t 4—p1 qol—4
i/1 —2—p2  Qi—12
i/1 —2—p3 Qz—l% EACH OUTPUT is/9
2/2 —2—~1k QE——}T_._.,-
/1 —Lcep |15
2/2 —2—ceT
-~
i1 -t
TERMINAL IDENTIFIERS TRUTH TABLE
PE PARALLEL ENABLE (ACTIVE LOW) INPUT OUTPUT
- count| c3 [ a2 Ja1 | o
PO, P1,.P2,P3! PARALLEL INFUT 0 L [ BV
ENABLE P | COUNT ENABLE INPUT PO I I O
ENABLE T COUNT ENABLE INPUT 3 Ly LjHIH
CLOCK CLOCK(ACTIVE HIGH GOING EDGE) INPUT | 4 | L | H | L | L
CLEAR MASTER RESET (ACTIVE LOW) INPUT H clHlelY
Q01,0203 | PARALLEL OUTPUT s lclulula
TC . | CARRY QUTPUT 8 |H|LlL]|L
s lH]lClL]n
10 |HlLlR]L
__ MODE SELECTION i |H|LC|H|HR
PE | ENABLE P|ENABLE T| MOOE 2 |H|HIL|L
H L L NO CHANGE I3 [ H [ HILIH
H L H o [no cranGe L
H H L NO CHANGE
H H H COUNT H = HIGH VOLTAGE LEVEL

T L = LOW VOLTAGE LEVEL
TC = ENABLE T-QA- QB-QC- QD

1447 3771
SYNCHRONOUS 4 BIT BINARY COUNTER CR4N
GND PIN 8 74161 (FOR REF. ONLY)

Vee PINIG i6 PIN DIP

1



d o- ‘T ’ ° ‘[m-’ -
2606 0475 ; : A 2606 0475
viee 2 & ' ‘” 38
. , , k=
) ! - D
_ L g |
4 . @ J  a 13 Ql B . X . . -
1 J ] ’ [ cLK
% . : .. 10GIC
/1 et ) . e EACH OUTPUT . SYMBOL
2/2 Clk-2 1'>'L 15/9 10 | ENPO
|/| —[rC 0
12 oo _lé._c; 0 pli.
v 13743 & b 1;. |
] & AQ :
A D—L )
=3 |
S der |
11 qa
i/1p3 S8
VICLR 2>
{\icep- S — :
©/2CET - T I L,
. 1447 3789 .
1447 3771 “PRIDRITY ENCOPER ENPN
SYNCHRONOUS 4 BIT BINARY COUNTER CR4N T4145 (FOR REF. ONLY)
® 74161 (FOR REF. ONLY) . 16 PIN DiP
‘3 e PIN DjP




NO« ‘ NO. -
- i ’ ‘ P 40

REV ) .
B . | REV .1

15 &0 ENABLE L
OUTPUT 15f9

[ e srove e LOGIC sYmBoL

% »3 A S2-0
‘ 4
=i ly]
2y
3y]
4y

N

13

2/2] 3

il 3A

2. . EACH INPUT
ADDRESS 1/
7 Lourpurs :

EACH OUTPUT
15/9

N
W
®

4
i

p—
|
L AL QJ@ L ..(‘;j 1
c\tnw
NN
[ 2
I~

2 .
2/2| s Ml EAcH G_s
ouTPuT N T ]
q 1
: )
P ‘:D_ , . ’ |
b D |
. A
st I
EnapLE  Cer S 4> D _ '
JinpuT TRUTH TABLE
*PRIORITY INPUTS TRUTH TABLE
INPUTS OUTPUTS ‘
El01234567 | GSAgAl A EO CONDITION LR OEE SELECT] INPUTS |OUTPUT
F XXXXXXXX HHHHAH G S _INAINB]| NY
L HHHHHHHA HHHHL J H X I X1 X!t
' 2 L W Ixlco] t |
L XXXXXXXL L LLLH
L XXXXXXLH LHLLH i L t X | HY H
L XXXXXLHHN L L HLH 5 t L X L
1447 3789 L XXXXLAHH LA A LA L H] X H
PRIORITY ENCODER ENPN XXX CHAnE T H=HIGH VOLTAGE LEVEL; L= LOW VOLTAGE LEVEL;
X=IRRELEVANT (H OR L); N=1,2 3 OR4
N 74148 (FOR REF. ONLY) U XX LHAHAH TR . , ( )5 ,2,38
16 PIN DIP
NY L XLHHHHHH L LHHH | 1447 3797
L LHHHHHHH L HHHH ; DATA SEL/MUX 4X2L-1L S2-N
Vec PIN 16 H Hio< VOLTAGE LEVEL X IRRELEVANT 74157 (FoR REF. ONLY)
L LOW VOLTAGE LEVEL } .
GROUND PN 8 i 16 PIN DIP




M 2c06 0ars

Pe 41
REV
ALL INPUTS 1/ 5
MULTIPLEXER INPUTS
Al
r Y
48 4A 38 3A 28 2A 8 1A
SELECT 13 14 10 1] 6 5 3 2
INPUT )
RPN
STROBE
INPUT
12 ) 7 4
4 3 2 iy
Us/‘é 1515 islo 15/9 )

MULTIPLEXER QUTPUTS

POSITIVE LOGIC: NY=G (NB-S +NA-3)
N=1I, 2, 3, OR 4

VCC PIN |6
GROUND PIN B8

1447 3797
DATA SEL/MUX 4X20L-iL S2-N
74157 (ror REF. UNLY)

| &) IG PIN DIP
~L

GND PIN 12
Vee PIN 5

LOGIC SYMBOL

16
-———-——-M
4 FA40 9
B3 S1
—-—-—: B2 s2 p—nu
1
———i{B1l 33‘_2__.._
1 15
L s4
3 A3 4 14
8
rA2
10 Al
co

13

1447 4316
4 BIT BINARY FULL ADDER - FA4N
7483 (FOR REF ONLY)

16 PIN DIP

NUMBER

2606 0475

42

aEv.

OIN 30 6-7




NUMBER i
2606 0475
PAGE
43
REV
B
TRUTH TABLE
INPUT OUTPUT
WHEN WHEN
Cy =0 Gy =1
WHEN WHEN
c,=0 G, =1
AP P Pl Pl 1 S P2 2
3 3 % 4 3 4 4 3 (A 4
L L L L L i L H L L
H L L L H L L L H L
L H L L H | L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L I H L L L H
H H H L L L " H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H L L L L ]
H H L H L L H H L H
L L H H L L H H L H
- i e e
Tl L 1l 1l " L i 1 it il
L H H H H L H H
H H L H H H
NOTES: INPUTS CONDITIONS AT A, 4, B,, B,, & Gy ARE USED TO DETERMINE
OUTPUTS S| & S, & THE VALUE OF INTERVAL CARRY C,. THE VALUES
AT C,, Ay, A, & B, ARE THEN USED TO DETERMINE OUTPUTS S, S,
&C,. ,
1447 4316
4 BIT BINARY FULL ADDER - FA4N
7483 (FOR REF ONLY)
16 PIN pIP

DIN 3O 8-70

4,8,C,D = SELECT INPUTS
8 = STROBE INPUT
ED~PE15 = DATA INPUTS

GND PIN 12
Vee PIN 24

-

NUMBER 606 0475
LOGIC SYmBoL wace
REV
;L. 9 E
8 S
- 7 l EO
£ 5160
6
E2
5
E3
4
E4
3
— s
E6
1
25 | 10
E8 v o=
22
7 E9
E10
20
£11
19
El2
18
E13
17
El4
16

THRUTH TABLE

SELECT
INPUTS

2
E
=

[l Sl S

R e e g

bsd
=
(=]

1447 43264
1 OF 16 DATA SELECTOR - S16N
74150 (FOR REF ONLY)
24 PIN DIP

Wl bl Ll
e b |1 | b
RY Y LR Y 1

- E ol ol R - 8- - R
T oDt X o
T moomcm ez e e N e o
el Rl ol o ol ol N N ol o N o ol SN -1 7]

TR DX X

™
-

OIN 30 B-7C




NUMBER .
2606 0475
PAGE
45
REV.
nost - B
"
:.uuu [ L
. .
OATA 0 ourrur.

OATA s
SEECT S <]
swanv | o D l E [
13 o)

POSITIVE LOGIC

WxS

(ABCDEABCDER

CDe-ABCDE+ABCDE+ABCDEABCDE,
+ABCDEABCDEABCDE+ABCDE +ABCDE +ABCDE ,vABCDE,

+4ABCDE +ABCDE

1 9

14

15)

1447 4324
1 OF 16 DATA SELECTOR - S16N

74150 (FOR REF ONLY)
24 PIN DIP

- RESISTOR MODULE

NUMBER
PULL-UP TERMINATE 2606 0475
237 639 Trace
46
‘HIGH LEVEL DRIVE 142.00] 52.66 38.35 —rn
LOW LEVEL LOAD 14,01 5.20 13.42 E
1 14
Rl RS R9 I R11
2 v A 'AA 13
R2 R6
3 12
4 11
5 ——————————— 10
R3 R7 R10 R12
6 ——ANM——AAN—F—AANA——AAN 9
RG RS
7 ———AAN———ANAA—] ———————— 8
WAX OPERATING |
ng;g;nca POWER DISSIPATION
(70°C)
Rl, R2, R3
Re. R11, R12 402 + 2% 125 MW
RS, R6, R7
RS, R9. R10 237+ 21 250 MY
1447 5396

TR

v g




LC

NO,

ADDRESS ACCESS TIVE taat6Ons » 2606 0475

1| 12 t[,
, [ WE
-'——1+50 RFEO.
A
15
)
w |
EACH INPUT  1/O.% 2 20 P—L—— cuTrUT % 1f2
w |°
A6
1
A7
cs1 cs2 cs3
¥ g 57
*HTGH LEVEL LOAD
A,  ADDRESS TNPUT
€S CHIP SELECT INPUT  SEE NOTE 1

o] DATA OUTPUT
DI DATA INPUT

WE WRITE ENABLE INPUT

(447 85958
256X1 RANDOM ACCESS MLMORY RFEN
3107A (FOR REF. ONLY)

16 PIN DIP

Vcc PIN 16

CROUND PIN 8

NOTE 1. IF ANY CHIP SELECT INPUT IS HIGH, THE CHIP NETTEER READS NOR WRITES.

IF ALL CHIP SELECT INPUTS ARE LOW, THE CHMIP WILL ETTHER READ OR
WRTTE DEPENDING ON THE WRITE CNAGLE PIN. WRTTE ENABLE LOW ALLOWS
THE CHIP TO WRITE. WRTIE EWABLL LIGH ALLOWS TiZZ CHIP TO READ.

e o ek e e

1
An  ADDRESS INPUT

NO.
2606 0475

CSn CHIP SELECT INPUT - SEE NOTE | R s
DOn DATA OUTPUT v
ADDRESS ACCESS TIME taaf Sons D
: POOI0
5— A0 '
6——Al  DOf—I2 v
EACH INPUT 7——A2 Dol ey ouTRUT
4——in3d [OZJ——i0
b/t . 3—ad poa—9  ¥i/9
2——1a5
- ——n6
1 AC7S‘>1. €S2
13
[
* HIGH LEVEL LCAD
NOTES ’ :
1. IF ANY CHIP SELECT INPUT IS HIGH , THE CHIP IS DISABLED
IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP ISIN
THE READ MODE. '
: 1447 9455
256 X 4 PROGRAMMABLE READ ONLY MEMORY POOI
: : 5603

16 PIN DIP

Vee PIN ]
GROUND PIN 8

-—




PROPAGATION
Tro + 28NS
Teo - 18 NS

EACH INPUT
in

GND PIN 7

Vec PIN 14

POSITIVE LOGIC
ryyl

TRUTK TABLE

A_B Y

DELAY

|

10

12

13

|

3

B2-0
6

B2-1
8

B2-2

11
B2-3 )
1447 9595

NO. :
2606 0475

EACH OUTPUT
30/27

2 INPUQ POSTITIVE NAND BUFFER B2-N
7437 (FOR REF. ONLY)

14 PIN DIP

NUMBENR
HIGH LEVEL DRIVE = 22.43 2606 0475
LOW LEVEL LOAD = 2,22 ey
50
[ 3% E
Rl
i AN 14
R2 R8
2 A AAY b A'A% 13
R3 R9
3 AN AN\ 12
R4 . R10
4 AAN AAANA 1
RS R11
5 “AAN ANA 10
R6 R12
6 AN ANN 9
R? R13
? AN AN 8
MAX, OPERATING
R1 RS E  [POMER DISSTPATION
THRU -(70°C)
R13
1.5K 5% 50 MW
1448 2319

RESISTOR MODULE

“OTN 30 8-70




NG
1 2606 0415
3

51

EV
B
v B 13
Do —L— .o i — QO
n, 2, riro 62 WORD X 4 BIT rrro - 14 o
INPUT OUTPUT
6 .STAGE MAIN REGISTER STAGE 11
D, == —-Q,
93 _7. ; . —10’ Q3
- .15  SHIFT
Rnggi: 2 parrye MAIN REGISTER OLTPUT [+ g
CONTROL COXTROL
surFr 3 LoGIC CONTROL LOGIC LOGIC 1A QUIPUT
w T T T " RrEADY
9
CLEAR
1448 9165
64 WORD X &4 BIT FIRST-IN FIRST-OUT SERIAL MEMORY FFO1
3341 (FOR REF. ONLY)
16 PIN DIP

Lt

.-.‘_,._....,.‘.,_._,.4

Vpp PIN 8

~INO. -
-
SI = SHIFT IN L2606 0475

PG
SO = SHIFT OUT 52 -
ON = DATA INPUT _ RV o
CLR= MASTER RESET -
IR = INPUT READY
OR = OUTPUT READS
QN =DATA OUTPUT

LOGIC LOGIC

FFOI0
A Y z
IS Iso OR 14
i/ 4 D0 QO 12 4/
2 DI Q —12
A oo Q2 T
z o2 03 10
CLR

Vga PIN |
Vsg PIN I8

1448 91G5
64 WORD X 4 BIT FIRST-IN FIRST-0UT SERIAL
MEMORY FFO!

234! (ror REF. ONLY)
) 1 PIN DIP




74

NUMBER

26006 0415

PAGE

53
REV
A

1449 0254

QUAD PNP TRAMSTISTOR MODULE (Q4P)
Mil2907 (FOR REF. ONLY)

Bl bl S

THE FOLLOWING SHOWS THE IC'S USAGE IN THE B774 (REFER TO THE B774
ASYNCHRONOUS LINE SPEED ADJUSTMENT PROCEDURE 2600 2780 TT&R)

IT-O

3 OUTPUT

THE RC TIME CONSTANT OR Ra AND C DETERMINE TIME PECRIOD B ON THE
OUTPUT AND THE RC TIME CONSTANT OF Ra, Rb and C PETERMINE TIME
PERIOD A ON THE OUTPUT

1449 1039

LINEAR TIMER IT-N

NE555 (FOR REF. ONLY)

.-"‘j




CS = CHIP SELECT
WE= WRITE ENABLE
DI= DATA TNPUT
AN= ADDRESS INPUT
DO= DATA O'LATPUT
2 é—
w
Voo CONTROL 3 AO
8 5| VOLTAGE 4 Al ‘
A2 Rwg@3o
2 Veew - A4
| 2 lAs ‘
‘ C | EACI} INPUT —-:—?———‘Ae Do———1L- 1¥/9
THRESHOLD o P RESET 1/.25 A7
‘ A2  las
R 13 A9
. L5 bI
coMPaRaTOR | 2 TRIGGER cs
. ! Y
1 ¥ HIGH LEVEL LOAD
’ =
DISCHARGE — _ I NOTE I
1‘ IF THE CHIP SELECT INPUT IS HIGH, THE CHIP
) FLYP-FLOP NEITHER READS OR WRITES.
IF THE CHIR SELECT INPUT IS LOW, THE CHIP
OUTPUT WIiLL EITHER READ OR WRITE DEPENDING ON
= STAGE THE WRITE ENABLE PIN. WRITE ENABLE LOW
ALLOWS THE CH!P TO WRITE. WRITE ENABLE
HIGH ALLOWS THE CHIP TO READ.
: OUTAUT - ADDRESS ACCESS TIME taal G6One
’ GND PIN B8
::;u;npiﬁr:u 1 Vee PINIG
j 1449 1104
Lmﬁ:‘;":;ﬁ:"”_“ : 1024 X | BIPOLAR RAM Rw¢3
N\ NESSS (FOR REF. ONLY) J 2323415 (FOR REF. ONLY)
~ +2- * Y : 16 PIN DIP J




cs
DI

58

2§

NO.
ADDRESS INPUT ' I 2606 0415

CHIP SELECTINPUT SEE NOTE 1 : Pe 57
A

DATA INFUT NEV

DATA OUTPUT D

WRITE ENABLE INPUT

J.ﬁ

AO WE oI

Al

A2 pwgao

poj1z __ OUTPUT 1/1

EACE IRPUT ,35/.1

E 3R 3

A7
A8
|A9

Adddddunn)

ADDRESS ACCESS TIME taa I S00RS

_ 1449 1112
1024 BIT FULLY DECODED STATIC MOS
RANDOM ACCESS MEMORY (RW§4)
21024 (FOR REF. ONLY)
Ve PIN 10
GROUND PIN 9

NOTE 1: IF THE THIP SELECT INPUT IS HIGH, THE CHIP NETTHER READS OR WRITES.
IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL ETTIER READ OR WRITE
DEPENDING ON THE WRITE EMABLE FIN. WRITE EMABLE LOW ALLOWS THE
CHIP TO WRITE. WiITE ENAZLE MNICH ALLOWS THE CHIP TO READ.

QINdQ B

e

EACH INPUT 1/)

NG :
2606 0475
)
58
D

10GIC
sTEoL
T DREO
2l 1R
=12 20 =
TN e 3 15
3 “ 5 EACH OUTPUT I5/9
14 ;’g X L
3 1ax ?
CLR ‘ ‘
) Y1
1449 1260

p-TYPE FLIP FLOPS DR&N

74174 (FOR REF. ONLY)
16 PIN DI\P




g

.

- EACH INPUT 1/1

6)

11

13

12

TR

" 6D

15

Ve PIN 16
. _ GROUND PIN 8

NO.
2606 0475

PG .

20 [REV
' B

EACH OUTPUT 15/9

R -

FUNCTION TABLE

{EACH FLIP-FLOP)
INPUTS OUTPUTS
CLEAR CLOCK D | @ &'
L X x| L ®
] ? Hi 8 ¢
H ] Lt ®
H L x| 0og O

(-]

low lewel {steady state)
irrelevant . .
transition from low to
high level

the level of O before
the indicated steady-sta
1ngut condition were
estgbli

“ohed
SN54175 and SN74175 only.

Lol al=~H

anhoa

. 1449 1260 :
DP-TYPE FLIP-FLOPS DRﬁh&
4174

. & PN DIP

high level (steady_stater




EACH INPUT 1/

LOGIC
. SYMBOL ‘
,
. DRAO 1912
10 lQ"ﬁ-—
51, %%'T‘w
12 |, 3
==
S— 4o ;) S
CLR

1449 12718 _
"D-TYPE FLIP FLOPS DRAN

74175 (FOR REF. ONLY)"
16 PIN DIP -

NO-~

2606 0475
Pe =Y

1l __ EACH OUTPUT 15/9

7Y

N
nTe. S B0




NO. ,
4k 2606 0415
L ‘ . : PG
L ‘ Gl !
L. . | ‘ o : ‘REVB
r * ‘g
4 2 |
D Q= Q
— CK
2— T
.5 D Q 7 ‘
L—-—c K -
) .6.
h . ‘,————-j.- ' -' B : )
EACH INPUT 1/1° EACH OUTPUT 15/9
.12 D Q _10. '
U « :
_ 6 11.
.o FUNCTION TABLE.
. ’ ’ {EACH FLIP-FLOP)
: 13 D Q 1o INPUTS CUTPUTS |
. - CLEAR CLOck D | o at
. . ,9 ) 1,,_..1: CK : ’ L x x| L o
CLOK {>c =| 14 M ulw o
) : , Q H t LfL M
Co L . H t x| o G
CLEAR 1 ;Dc b T B H=high level (steady statd)
N : . L=low level (steady statel} .
. . . ° X=irrelevant
T 1449 1278 ‘ stransition from low to
. . . . high level .
D-TYPE FLIP-FLOPS DRAN 0,=the level of O before
e ' . 74175 (FOR REF. ONLY) = the indicated steady
. 16 PIN DIP . - state input conditiocne
. Sl were established
NUMBERS IN PARENTHESIS ' SN54175 and_SN4175 only.
INDICATE PIN NUMBERS . A
Vcc PIN 16 : o
GROUND PIN. 8 : 39



i
E .

Voo PIN & (-1gvnc)

Vgg PIN 10 (+5vDC)

Vpp PN 18 (-12vDC)

G
o2
RE
. v Dl
LOGIC
SYMBOL
3 =16 TT#10
+64
8
CEXT
21
LSRB
11
X
12
Y
13
—17_ __IT PAR
— 16 lg par po} 19
14 ___ JASYN
6 Bl BE|_ 20
5 B2
3 B3
2 B4
—1 IB5
26 IB6
23 Im7
22 B8
SR
15
1449 1302

NO- |
2606 0495

TERMINAL TRANSMITTER TT@1

MC2257L (FOR REF. ONLY)
24 PIN DIP

DTN 30 L-70



WORD

LENGTH

BLOCK DIAGRAM

.. " SELECTOR . 2ND STOP BIT INTERNAL EVEN  ASYNCHRONOUS
X Y SELECT PARTTY PARITY MODE
11 12 13 17 16 14
STOP BIT PARITY START BIT
INTERNAL TIMING GENERATOR GENERATOR LOGIC
(BIT COUNTER)
\ SEQUENCE
ENABLE o] CONTROL
+ 64 7
ENABLE  ——
I
| DATA -
EXTERNAL 4 | INTERNAL 1 1T 1T T T 1 1Y . our
CLOCK ' ——{ CLOCK < SHIFT REGISTER ' 1
GENERATOR 15 - SYSTEM
LOAD Ittt T’;ﬁiﬁg“ e READY
STROBE BUFFER STORAGE :
T I t 1 T r t t 90~  BUFFER
=  EMPTY -
Vg = PIN & 221230 241 11 2l 3l sl ¢ "
V.. = PIN 10 B8 B7 B6 B5 B4 B3 BZ Bl
ss 8 DATA INPUTS )
Vpp = PIN 18
' N - . ¢, | OSCILLATOR FREQUENCY AT
X |y WORD LENGTH > 16| < 64{ o EYTERNAL CLOCK INPUT| -
H | ® 8 BITS L L = BIT RATE B
L | H. 7 BITS H L = 16 x BIT RATE
H|L 6 BITS L H = 64 x BIT RATE
L L 5 BITS H H MASTER RESET* =
. . <t 8
O 1449 1302 Z g;
L~ TERMINAL TRANSMITTER ~'TTO1
b MC2257L. 24 PN DIP

SLPO 9092

‘oN}-




\

NOQ ’
| . | 26056 0475} .
o Y p

.-

o

LoGIC

SYMBOL

TRAIO cour |18
6 ASYN BF |—22
—2 ! speT pE| 26
& EPAR ovF |25
8 Y BRK |23
3 4 sobru>l .
27 +16 pp |19
28 1| s 2| 17

—1 ! cExr p3| 16
o3 I el 15
20 | psre psf 1%
) 2  |ssm pe| 13
p7| 11

pg| 10

1449 1310

Vee P;H 5 (-12vDC)

Ve PIN 12 (45VDC)

Vpp FIN 21 (-12vDC)

TERMINAL RECEIVER TR@1
MC2259L (FOR REF. ONLY)
28 PIN DIP

DIN 30 8-70



BLOCK DIAGRAM ' :
COUNT ‘ WORD

EXTERNAL  ENABLES LENGTH EVEN/ODD
CLOCK  +16 * +64 SELECTOR PARITY S .
= CLOCK
SYNCIIRONIZER
INTERNAL | PARTTY
T——— CLOCK - sgggugggn r_ﬁ “CHECK
GENERATOR LOGIC
ASYNCHRONOUS
CLOCK ‘ . ‘ 18
SYNCHRONIZER : : O CLOCK OUTPUT
| ¢ T ' 9 SERTAL OUTPUT
- . !
DATA 3 l : . o
INPUT o - SHIFT REGISTER TRANSFER 3 gggzgmlﬁggggs/
oo O >  BUFFER STORAGE REGISTER | et ———O "SYN" DETECTE]
Voo = PIN S . 10‘§£s 1c 13Bl614 15"% 164 17819 1 ! - TlTUS J 2
- B 2 RECEIVER STATUS =~
Vs ™ PIN 12 - » REGISTER e—O STATUS ENABLE

. —~ . . .
Vpp 7 PIN 21 . 8 DATA OUTRUTS }» l L j i
2 26 5 23

+16 | 64 OSCEf%ggitF ﬁiggﬁ“ggpﬁ THE BUFFER PARITY OVER- BREAK
FULL  ERROR RUN
L L = BIT RATE
H L = 16 x BIT RATE .
L H © 64 x BIT RATE
H H MASTER RESET* | z
3 N
. y | ORD LENGTH (INCLUDING 1449 1310 . )
" | PARITY; IF APPLICABLE : :
£ 2 ! ) : TERMINAL RECEIVER ' TROL. R (%
i " 8 bIrs | MC2259L: BE S
V.. PIN 5 (-12vDC) <
W | H L 6 BITS _ GG N (o)
! L L 5 BITS Vgg PIN 12 (+5VDC) w |6 D
: V. PIN 21 (-12VDGC) Rl b~
, DD te 0




NUMBER, 606 0475
LC)GH'C— Er(hAiBCDL; PAGE
b
REV.
AL LDOIO B
Bl Yl'—é-——-
—_1a
—_—1 a2 b o) L —
—12 |5
— 11 | c2 Y3‘—i——-
__é_.. Cc3
A 1 |
3
¢ 13_
D> e
11
5
A I~ 9
) Y
: TRUTH TABLE
GND PIN 7
Vee PIN 14 ELEMENTS 1 & 2
X - TRRELEVANT A B ClY
L L L|H
HL L|H
HHL|L
X X H|L
TRUTH TABLE
ELEMENT 3
1449 1328 T
TRIPLE EIA RS-232-C LINE DRIVER - LDOL il
UA 9616 (FOR REF ONLY) L vlu
14 PIN DIP =

ib

DTN 30 8-70



NUMBER .
H - HYSTERESIS INPUT 2606 0475

A D Drarras meur Loaie sYmBOL e LOGIC SYMBOL

e e .LQ_____‘

R1 1 ws
Al AO S2R20
£
Bl g

A2 EACH OUTPUT I5/9
B2 |13 ‘
Az @

B3
CLK

NO/
2606 475

QIN

12

H2

LU ) Y2 |

—

3

|

10

s EACH INPUT |/)
R3

"olm

A3

Q——12

GND PIN B
Vee PIN 16

TRUTH TABLE
INPUTS QUTPUTS

WORD
SELECT|CLOCK| Q0 &l Q2{Q3

L v AO} Al A2 A3
H 4 BO| Bl | B2|B3
X H Q0 R1 a. | R2af Q32

X= IRRELEVANT

+=TRANSITION FROM HIGH TO LOW LEVEL
A0, BO,ETC= THE LEVEL OF STEADY STATE
INPUT AT A0, BO, £TC.

QOa, Qla, ETC.= THE LEVEL OF QO, Ql ETC

ENTERED ON THE MOST RECENT + TRANSITION
OF THE CLOCK INPUT

GND PIK 7
Vee PIN 14

1449 2029
QUAD 2 INPUT MUX WITH STORAGE S2R2 !
) 74293 (FOR REF. ONLY)

1449 1336

< LINE RECEIVER - IRO1
UA9617 (FOR REF ONLY)

~ 14 PIN DIP

IG PIN DIP }

DIN 30 H'7u.

=%



"o eoG 0a7s

Ipe

.. | o o . 69
1 Ao 2 ‘ - | REV .
10 : ~ B
WORD :
SELECT s am12@q0
4 . . CcK
Bo -2 __>—' R_|
Al £
—O CK
Bl ' R
A2 2-
: 1 _
S QC 13 Q2
. O CK
A L - ’ R
:{> s ag—2 Q3
e Rt
B3 R
n N
CLOCK >
1449 2029

QUAD 2 INPUT MUX WITH STORAGE S2RrR2
74 298 (FOR REF. ONLY)
I PIN DIP :

Yz




LOGIC

NO,
[

PG _
70

REV
D

SYMBOL .
3/ —;—E;—A3MC4O
3/3 13183 AB
a/3 -—iz—AZ
3/3 —7122 .
g&% ——L—u A‘lll A=B EACH OUTPUT
B s
. 3/3 —k21A0 /9
3//3 > 120
I/1 —=—ALB A<Ble———
3/3—>-{A=8
/) ——A>8
TRUTH TABLE
COMPARING ' CASCADING . ouTPUTS
INPUTS INPUTS
A3, 83 A2 82 A1, 819 AQ, 80 A>8 A<B A-B A>B ALB A*S
A3> 83 3 X X X X X 7] L 'Y
A<e3 x x x x X x L . L
A2=83 | A2>82 x x X x x H. L L
| A3~e3 | A2¢m2 X x x x x L H L
A3=83 | A2-862 | A1D>BY X X X X " L L
A3=83 | A2-%2 | A1 <81 X x x x L H L
A3=B3 | A2-82 | A1=81 | AO>80 x x b 8 ] L L
A3=83 | A2-%2 | A1=8B1 | A0<BO X x x L H B
A3«83 | A2-32 | A1-81 | a0-80 1)) L L " L L
A3=B3 A2=82 Atl=B1Y AOD=80 L H L | 8 “ | 8
A3=83 | A2s.22 A1=81 A0 =80 X L n t L H
A3=B2] aA2=82]| At=8B1 | AO=BO x x R L L H
A3sB3l A2=B2] Ai1=Bt | AO=BOD H H L L | I | 9
A3=B3| Azer2] A1=B1 | AO=BO L | L H =] |

H*HIGK LEVEL,

L=L0W LEVEL,

1449 2052

X= IRRELEVANT .

4 BIT MAGNITUDE COMPARATOR MC4N

7485 (FOR REF. ONLY)

DIN 30 v~ 0




EACH TRPUT 3/3
EXCEPT A € B

& A) B WMHICH ARE 1/1

A3
B3

B2
A<B
A=B

A>B
Al

Bl

VCC PIN 16

GND PIN 8

th

NUMBER .
"~ 2606 0475

15 1O
oo
! l l— 5
13 B
wBEO T -CEED
2 ' Igicne
F =pt
. .
w0 I _;_DL
4 ol
BUE
oo

1449 2052
4 BIT MAGNITUDE COMPARATOR MC4N
7485 (FOR REF. ONLY)
16 PIN DIP

PAGE
n

REV:
C

EACH OUTPUT
15/9

‘_ " ["%coe oars

€S =CHIP SELECT ' ' I

AN = ADDRESS INPUT D
ON= OUTPUT

P0020 ‘
: ot b—nou1_
o2l 2
190 ____ro o3l—23=2
"
1< 12 :é g:‘ 5 EACH QUTPUT
- 1/5.5
13 A3 o6}——— 6 /
14 A4 o7——Z%
osl——2_
cs
2n 2 ]
GND PIN 8
Vee PIN 16

ADDRESS ACCESS TIME taalt S0Ons

1449 2060
32 X8 PROM POO2
8223
G PIN DIP

- OTN 30 8-7




PROPAGATION DELAY ]NO'ZGOG 475

TPD+ 14NS e .

TPD- 13.8 NS REV
D

O

(]

T

EACH INPUT T4GO

1.35/1.25 ~ C

Y EACH OUTPUT
30/13.5

o
ALY

omm
U}

MAKE NO EXTERNAL CONNECTION TO PINS Il AND 2
AB+CD+EFG+HL =Y

1449 2573
2X2X2X3 AND OR INVERT T4GN
74H54
14 PIN DIP
N
Ve PIN 14

GROUND PIN 7

EACH INPUT )

. [NO.

LOGIC SYMBOL
T DCBO |
A
I TI N

S & TS A
12

15

EACH OUTPUT 15/9

FRHHHT

WO NNHWN D

1449 2581
BCD-TO~DECIMAL DECODER
4 LINE TO 10 LINE DECODER DCBN
%42 (POR REF. ONLY)
16 PIN DIP

2606 0475
PG

14
E




v/

NUMBER . ) - °
2606 0475 -
PAGE
: 75
REV . r
B
Table I - Logic Truth Table
INPUT OUTPUT
p ¢ B A o 1 2 3 4 5 6 7 8 9
L L L L | W W H H H H H H H
L L L H |H L B H H H H H H K
L L H L |H W L H H H H H H H
L L H H |H B B L H H H H H H
L H L L |H W W H L H H H H H o ;
L H L H {a H H H L H H H H . i o
L H # L |H W H H H L H H H : TD>_5_ourmt
L H H H |[H H H H H H L ®H H EACH INPUT 1/1 | !JNCI;S?I;IPUT
H L L L |n n uw W W H H uH L H . ; '
, - z [ o e e OUTRIT §
H L L H |H H H H R H H H L IWRUT C1 — B
H L H L H H H H H » ’ 7 ’ :
[+ —— ~
H L H H H H H H L’DG fanpe QUTRUT 6
B H L L H H H H H - | -
W W L #H fw ow o wm w W W H H H H _ 9
D ouTRPUT .7
H B H L |H H H H H H H 1NPUT D12
H H |H H H H H H -
) 0 ‘ourevr 8
1
1 owrer 9
1449 2581
BCDOTO~-DECIMAL DECODER
4 LINE TO 10 LINE DECODER DCBN 199 2581
7442 (FOR REF. ONLY) BCD-TO-DECIMAL DECODER-
4 LINE TO 1C LINE DECODER DCBN
: 7442
Voo PIN 16 16 PiN DIP
GROUND 8
DTN 30 8-70 : .
- 0

- e 1



NOs . - — o LI O, ) NO.
2606 0475 LOGIC EQUATIONS: cm =¥, "’_‘ofn L . 2606 0425]
- PG 77 c -T +x1 +x1x° P8 18
R ‘ : ) c - Y2 ~-~)<2~/1 + "2"1”0 +X xlxocn . T3
€ Y= 73(X34Y2x2«r \AAH "’YzYa"o) E

ana+)( +X J-X
T - - T

A._.l
J

LOGIC SYMBOL | ":D—]

EACH OUTPUT 159 M X 8
s;st Y25

EACH OUTPUT 15/9

C
c
1 ‘ :
DESTGHATYON PIN NOS. . -~ FUNCTION — T ol %}@o——- e

W"L

s
YO, Y1, ¥2, Y3 3,1, 1%,5 ACTINE-LOW -
CARRY GENFRATE TNPUTS M6 Xp 15
X0, X1, X2, X3 4, 2, 15, 6 ACTTVE-LOW Y
P T CARRY PROP&3ATE INPUTS : | s M2 T )
c, 13 CARRY INPUT :
OUTPUTS .
Cntx,Ontys 12, 11, 9 CARRY ] n .
(3 5/s | . oty
Y 10 ACTTIVE-LOW L%y 2 — '
CARRY GENLRATE OUTPUT /10 v, 5 -
X 7 ACTIVE-LOW
. ) CARRY PROPLSATE OUTPUT 13
v 16 SUPPLY VOLTAGE 272 ¢, 12 c
cc 515 x, 4 j ok
GND 8 GRODND .
) Lo vy
. 1449 2599
TN LOOK-AHEAD CAFRY GERERATOR CL 1N 1449 2599 ,
LOOK AMEAD CARRY GENERATO
Y 74182 (FOR REF. ONLY) | : K - NERATOR CLIN
| v 6 (FOR REF. ONLY)
1IG PIy DipP } cc FIN1 16 PIN CiP . i
: GROUND PIN 8 - }

W - ‘ W = ==m==m\|m-| ”-' = =A e



NO.
26C6 0475
pe 719

EV

D

oD PIN 2

Vet PIN 11 412VDC
Vcc- PIN 6 «12VDC
BALANCE PIN 7

BALANCE/STRGBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK. IF
PIN 3 IS POSITIVE IN RELATION TO PIN 4 THE OUTPUT ON PIN
9 IS A ONE. IF PIN 3 IS NEGATIVE IN RELATION TO PIN &
THE OUTPUT ON PIN 9 IS A ZERO.

1449 5543
VOLTAGE COMPARATOR (C311)

LM311 (FOR REF. ONLY)
|14 PIN DIP

GND PIN 7
Vce PIN 14

A ! 2 B
IHCO
3 4
IHCI
5 6
IMC2
9 8
1HC3
— 11
[HC4

[IHCS

?

1471 4356
1X6 GATE (IHCN)
9936 (FOR REF ONLY)
14 PIN DIP

NUMBER
2606 0475
PaAGK 8o .
REV. -
D
TRUTH TABLE
A|B
LiH
H{L

DTN, 30 8-70

~i==a=z==tf' ' o



of

A 1
2
p —————DTULO
&4
> lDTLULI
9
—10 IptuL
12
D
13 pTuLs
GND PIN 7
Vee PIN 14
A*B=E
1471 4364

4X2 GATE (DTUL)
946 (FOR REF ONLY)
14 PIN DIP

e
o
R

11

NUMBER

2606 0475

PAGE
8i

REV

D

OTN 30 8-70

v+ PIN 8
V- PIN &
GND PIN 1

NUMBER

“w ' 2606 0475

LoaiC SYMBoL

AAA © Vs

e ey

11100

500

a4

VA~

g

6.2V

OUTPUT

GD O—

INPUT. --2
NON INVERTING

INPUT
INVERTING

NOTES:

IN OHMS.

1700

1. ALL RESISTANCE VALUES ARE

2. PINS 5 AND 6 ARE NOT CONNECTED.

a

1471 4406
DIFFERENTIAL COMPARATOR ~ ICBN

PAGE

82

REV

3




r—

LOGIC SYMBOL

NUM

MBER "
2606 0415

Qs

1477 3352

AmMPL, DUAL DiFF. TCDN
14 PIN DIP

SURSTRATE

4RD CASE

PAGE

83

REV

E

Q5

Q4

{ p -

PROPAGATION DELAY

Teo + I3NS
Teo~ 12.5NS

- EACH INPUT
1.25/1.2%

GND PINT
véc PIN |4

L
w
(1]

oo oo
morom o
omom o

1
3 [
2 ItaHo '
&
6
5 T2R1
RACH OUTPUT
30/12.5
9 F
8
Jdo_ IT2H2
12
11
A3 JT2h3
1479 0240

HIGH SPEED 2 INPUT POSITIVE NAND GATE T2HN
_ 74HOD (FOR REF. ONLY)
14 PIN DIP




erorazaTION DeLAY 2606 0115| | " [ eropacamion oeray
Tep ~ 12.5NS 85 - Teo + 13NS
’ =V ‘ Teo - 12.5NS
i . ’ TIHO '
Al | - : : al >c 2_,
sz | > 6 . |
4 : E .
.f : T4Ho | TIHI A
3 \,, 4
EACH INPUT EACH OUT:UT v
1.35/1.25 . 30/i3.5 ,
—_—] .5 6
12 8 3|
—T4HI )
13 - EACH TNPUT EACH OUPPUT
-] 1.35/1.25 : 30/13.5
: TIHS : ;
9 > 8
GND  PIN 7 : :
¥c PG A_B C D E TiH4
i L L L H
, L L L H H L 10
"ReB.CsD = E L L H L R
L L n H H
L H L L H
L H L H H TIHS
L H H L H
L H H H H 13 \ 12
H L L L H v
H L L I H
WL B L H GND PIN 7
1479 0265 H 'L H H H Vee PIN 14
4 INPUT NAND GATF 4 HN H H L L H
H H L H H
74020 (FOR REF. ONLY) H H H L H A=T
14 PIN DIP HORoBOR L 1479 797
A B BIGH SPEED INVERTER TIHMN
L H . 74H04 (FOR REF. ONLY)
L 14 PIN DIP

/4

FXTRrTeTY b —
e B | R 0 ps



e I;.o_2
PROPAGATION DELAY EZ@OG 0475 v
Teo+ I3NS : :
Teo - 12.5NS 81 1
v _ .
D
§
11
]
13 .
A 2. ) 3 5 : !
B D A , i
2 T3H?2 - ‘LDO‘I-O ] 4
!
¢ I , 6 E i
H
EACH TNPUT 3 ‘ EACH OUTPUT . Ea DT 1/1 3 LDO4! f
1.35/1.28 4 6 30/13.3 i
5 T3HO 9 ' §
p___° {
10 |Lpo42
-3 12
10 8
11 T3H| 13 1LD043
’ A B
L >
GMD PIN T . .
Vee PINié
¢ D E
A*B+C = D L L >+43v
1486 8780 1534 9616 L H ey
A B C D HIGR SPEED 3 INPUT NAND GATE T2HN QUAD MDTL LINE DRIVER LD#4 H L S+
L L L H 74410 (FOR REF. ONLY) MC14868L (FOR REF. ONLY)
L L H 4 PIN DIP GROUND PIN 7 14 PIN DIP BOH <ow
L B L H v+ PIN 14 (+12VDC)
L H H H
H L L ® V- PIN 1 (-12VDC)
H L R H
H H L H
Wonoun v




’ NO.
PP P DT I [ 2606 0475 PROPAGATION DELAY
€D - COUNT DOWN =5 ,
CU - COUNT UP 89 Tro+ 20NS AT Ry = 110-n
i EV TPD“ ZSNS
} ol NOTE: TPD+ |S DEPENDENT UPON THE VALUE OF THE
- PULL-UP RESISTOR USED WITH AN OPEN COL-
LECTOR QUTPUT ’
1% POUDCO
L_to|  qol—2
10 g
-‘—;—-PZ Ql 3 IHDO
EACH INPUT 2—P3  Q2—=  EACH OUTPUT 2
1 I| ?—CD QS—lz ‘5/9 A ! - B
2w BORD—Z
PEC CARD—& ' .
LR
a 1 IHDI
3 4.
FUNCTION TABLE
INPUTS OUTPUTS
cLEAR] PE | |S2YT|PO- - P3 [GA- QD : IHDZ
H | x | x | X X L L 5 S
L L X X 10-+3 0--3 )
L H t H X COUNT DOWN|
L H H ) X COUNT UP IHD3
X = IRRELEVANT . | EAC:} 'INPUT >c s?;::&lguwo'r
§ = TRANSITION FROM LOW LEVEL TO HIGH LEVEL . : AT VOL 40,7V
O--3 = LEVEL OF STEADY STATE INPUTS PO THRU P3RESPECTIVELY. : ‘ : 1HD4 IoL 840 A
COUNT UP = INCREASE OF BINARY COUNT FROM THE COUNT BEFORE THE " " 10
MOST RECENT | TRANSITION OF COUNT UP INPUT. .
COUNT DOWN = DECREASE OF BINARY COUNT FROM THE COUNT BEFORE THE
MOST RECENT | TRANSITION OF COUNT DOWN INPUT.
; IHD5
THE BORROW OUTPUT PRODUCES A PULSE EQUAL IN WIDTH TO ! 13 12
THE LOW STATE OF THE COUNT DOWN INPUT WHEN THE COUNTER : I -
UNDERFLOWS. _
THE CARRY OUTPUT PRODUCES A PULSE EQUAL INWIDTH TO THE B=A
LOW STATE OF THE COUNT UPINPUT WHEN THE COUNTER OVERFLOWS, X HIGH LEVEL LOAD 1674 4963
i HEX INVERTER, OPEN COLLECTOR,
1627 2486 Tﬂz‘ru ;’ABLE HIGH VOLTAGE IHDMN
M\ COUNTER BINARY UP/DCWN UDCN —— 7408 (For REF. ONLY)
\r‘ 16 PIN DIP L H 14 PIN DIP
‘ 74193 (FOR REF. ONLY) H L
Vee PN 16 GNP PIN 7
GROUND PIN 8 Vee PIN 14




NUMBER .
- 2606 0415 T S |
T} PAGE - . zm 0‘75 - -
RE! : | 92
. o
=] LI
Rl
1 AN 16
R2 R8
2 nhAA" AN 15
R3 R9 '
3 AN NN 1%
1 R4 " R10
N 4 MA~ AV 13
| 13 8 ysec P RS . R11
1 ‘ A A
.2TD L2 16 s VWV VA 12
12 R6 R12
2 6 AN L 2 AAA: 11
4TD 3
32 R7 R13
6TD DLY! 11 40 I 7 AN N L g AA N 10
. ' R14
a8 | 8 ——(NO CONNECTION) AAN 9
+8TD 10 56
5 6
6 TD
b—2— 17 nsec ‘ ‘ -
J RESISTANCE | MAX. OPERATING HIGH LoW
t——-——7 GND f (oHMS) POWER DISSIPATION | LEVEL LEVEL
" (MW) DRIVE -] LoAD
> = 8o 80 NSEC . il -
T ns R1 THRU R? 2000 50 MW 16.82 1.67
PIN 8 NO CONNECTION
R8 THRU R14 1000 100 MW "33.65 3.33
1722 6523 . i
TAPPED DELAY LINE !
(pL1)
1737 0198
RESISTOR MODULE

A Dol il M.

{
.y



NU"?E“
PULL-UP TERMINATE 2606 0475
240 480 PAGE
23
HIGH LEVEL DRIVE 140.22 | 70.11 -33.39 —
LOW LEVEL LOAD 13.84 6.92 12.84 E
1 16
Rl R2 R3 R&
2 p—— AN~ —AAA— 15

3 14
RS R6 R7 R8
4 AN 1 AN —§— AN ——9—AAA—— 13
5 ——— 12
R9 R10 _RI11 R12
6 AN AAN——AMN—— AN 1
7 10
R13 R14 R15 R16
8 A'AA% 9
MAX OPERATING
REST STANCE
(ORMS) P OWER (%BSIPATION
R1 THRU R12 240 150
R13 & R16 240 30
R14 & R15 240 110
\ 1737 0206

RESISTOR MODULE

OTN 30 8-70

HIGH LEVEL DRIVE = 336.5
LOW LEVEL LOAD = 33.3

NUMBER
2606 0475

PAGE

94

REV.

E

Rl
1 AN 16
R2
2 AAA~ 15
R3
3. A 1
R%
4 ANA 13
RS
5 AAA- 12
R6
6 AANA~ 1
R7
7 AN\ 10
R8
8 A 9
MAX. OPERATING
' RESISTANCE | poupn DISSIPATION
Rl (OmMS) )
TIRY n
k8 100 250
1737 0214

RESISTOR MODULE

DTN 30 8-7C

\ g




NUMBER
HIGH LEVEL DRIVE = 67.30 2606 0475
LOW LEVEL LOAD = 6.65 PAGE
. 95
REV
E
R1
1 et YA'A% 16
R2 R8
2 A'ATA AN\ 15
R3 . R9
3 AN\ ANV 14
R4 R10
4 AV b 'A'A" 13
RS R11l
5 AAN ANV 12
R6 R12
6 AN ? AAN 1
R7 R13
7 AN AN 10
R14
8 ——{(NO CONNECTTONS) AAN/ 9
RESI STANCE MAX OPERATING
R1 (oHMs) POWER (%gsrurmn
THRU
R14 500 100 mi/RESI STOR
1737 0230

45

RESISTOR MODULE

- JMUMER 2606 0475
PAGE
%%
REV
E
R1
1 2 "AA% 16
R2 RS
2 “AAN/ AN 15
R3 R9
3 AN\ AN~ 1%
RG R10
4 0 'A'A AN N- 13
RS R11
5 ANN & AN N 12
26 L R12
6 AN N A AA% 11
R7 R13
7 ANA~ * AN 10
R14 .
8 —(NO CONNECTION) AAN 9
RESI STANCE FAX GPERATING HIGH Low
(ORMS) POWER DISSIPATION LEVEL 1EVEL
(M) DRIVE 1OAD
R1 THRU R10 6200 50 MW 5,42 0.54
R11l THRU R14 1000 50 MW 33.65 3.33
1737 0255
RESISTOR MODULE

DTN 30 8-70

DTN 30 8-70
)‘




NUMBER
PULL-UP TERMINATE 2606 0475
120 360 PAGE
=== : 27
HIGH LEVEL DRIVE 280.44{ 93.48 106.84 —
LOW LEVEL LOAD 27.67| 9.22 26.67 E
16
15
14
13
12
11
R14 R7
U — +—AAN—@——AAA—— 10
RG R11
8 AAN—O—ANN— (NO CONNECTION) — 9
MAX. OPERATING
RE%;‘;Q’;CE POWER DISSIPATION
(MW)
Rl THRU R7 240 50
R8 THRU R14 120 240
1737 0263

A

RESISTOR MODULE

DTN 30 8-7

NUMBER 2606 0475
F‘.G! . 98
REV E
1 16
Rl R13
2 -—-—-’VW—-? S——ANAS—— 15
R2 R12
3 _—'W_—* ._._.I\M_- 14
R3 R11
4 ——AANA——@ *——AAA~——— 13
R4 R10
5 12
RS RS
6 11
R6 R8
7 2'A'A% 10
8 —mae(NO CONNECTION) R?
AN 9
RESI STANCE MAX. OPERATING HIGH LOW
POWER DISSIPATION| LEVEL LEVEL
(oms) () DRIVE | LoAD
RL THRU R6 33,000 50 1.01 0.10
R7 THRU R13 2,000 240 16.82 1.67
1737 0271
RESISTOR MODULE

{'ﬂ! 30 8-70

\ " O



R1

:

1500, +2%, 1/4 W

R2

:

36002, +2%, 1/8 W

R3

:

1000, +2%, 1/4 W
c1
i

1¢
15PF, +1%, 100V

§zs

750 N, £2%, 1/8 W
CR1

7Y

1115 1

g:

750, 2%, 1/8 W

v

1115 1784

1740 6463
B1AS NET
CM1L

16

15

14

13

12

11

10

NUMBER
2606 0475
PAGE 93
REV
B

DYN 30 8-70

XS SEeY

A 1|
13
B
9
Cc
D 10
A
_2
3
4 1
5
—_
GND PIN 7
Vce PIN 14

(a- B)HC-D) = E

NOTE:

PINS 11 & 12 NOT FUNCTTONAL, MAKE NO EXTERNAL

CONNECTIONS

T221

T220

1741 0564

DUAL 2X2 & OR INVERT GATE - T22

7451 (FOR REF ONLY)
14 PIN DIP

NUMBER
2606 0475
T
U too
=
E
TRUTH TABLE
A B C DJE
LLLL{H
L L L H|H
L L HL|H
L L HH|L
L HL L{K
L HL Hln
L HHLIH
L HHH|L
HL L L{H
H L L H|H
H L HL[K
HLHH|L
HHL L|L
HHL H|L
HHHRBL|L
HHHEHEIL

" DYW 0 8-70




DTN 30 B-70

|
NUMBER - NUMBER
2606 0475 . 2606 0475
PAGE
‘ol » PAGE 'oz
l 16 .
2 Q REV R REY, D
CIK Q |-L
15 DC4 1
p Qf—rr ' 0 o o———
12—
3 _| 14 18
L CLX Q —q 16 vy o T M
4
30—
10 19 26 5
S Qb - [+ B 4 o__.6 —
5 O——
23 7
_{n —23__1a 6 O____B
CLK
™2 | 1o
: 22 9
-~ B sO———
7 9 10
D Q -9 O——
21 11
—_]c 00—
4
——ax gl—— e 1n OT
D 12 O
) 15
VG:: :;: :2 TRUTH TABLE 1P
(EACH LATCH) B TN o |- M
17
N N+l 15 o———
NOTES: pf[ciK|{qQ|Q
1. t, = TIME BEFORE POSITIVE
GND PIN 12
CLOCK TRANSITION XL Q[ Yoo BIE 2
2. ty,, = TIME AFTER POSITIVE H|{H |H
CLOCK TRANSITION vla le
1741 1133
4 LINE TO 16 LINE DECODER - DC4N
74154 (FOR REF ONLY)
24 PIN DIP
1741 0747
QUAD LATCH - IR&N
7475 (FOR REF ONLY)
16 PIN DIP !
i
:

DTN 30 8-70

b ’ =N —— *



04

2606 0475
PAG!
REV.

AN TR R EE R EE N
< L e omow oo ome oo omom o
F} 7
. - .
2 ~loom o om oo o oMM omom o om M oMo omom oM
z
R R O I
N .
~lm omomomomomomox o M omamomomomoMomom
LR N R EEE W
: o lm = mm®E =X = ®m AWM oM oom oM oMom a
: ]
M @ |m W oW o® oD W oW OX I W oN oMo o oW omom Mo m\v.u
& S oo om oM F M T DX mM X WX o™ omomoxom oo mm
.
wilmm®x 2 3w mromomom e oEmomomom ”MFm
=2
B N A E R R HMRN
K . -
. ¢ B = ®m® a0 m Do m o omom X oxmomo™om - MHMP
- . . ] ..UG/\I.-.
" ©oofmomom oM xR om X R X MW OE T M oM oW tdom s vTS
m oM o= ®oEoxoMox X ExZEm®®m ™ oToX - Nm
=z
7]
. ~m o= oEeom oMM moEoEE X E N MDD X N ] m7
© |l mm @ mm®mx X ™ P WX D™ R oM oMo ] 3
ad <
R R RS A R e e - ) w.
LRI I N R N R N T R ) - .
. . .
L R R I R R I R R R R e T ] a
MDLLLLL.LLLHHHHHBHHXXX &
" o
-t
QM Maunuadannnaanmaaneam =
[
=3 I T T R e S R N L R R R m
.
) g m
- Q
ol =1 = 2 m
2lE Iz m... L S " ° ~ © s 2 b=} 2 2 =0 2 05
WL E A
2 \ /
w
]
F
3
z
TIT T ,.ﬁ St .q ._' - T T ‘j - :,ﬁ T
o < __ & 4 » =z
_ <4 + - 3
| 1§ a
i a a -
—- >
- g | ° g8
i o 85
- — nmn_.m-l
< =] b 1DRD
; = =
ia 3 8K
b T2} Rax
[12] lL(%
>
j= i 2%
& -~
o
1= a~
<l l<] wm} (= (S [ -
© /

Vee PIN 24
CROUND PIN 12




NO.
2006 0475 .
LoGIC SYmeoL EA
105
4
3] i‘:‘ 1cn+1‘-%- E )
11, 15—
EACH INPUT | | Fa24 EACH OUTPUT ' _
21 1N . . - . . L. . -
4.0/3.75 5 zs 2o |10 xz.s/:z‘s_ : _ : S
3 24 3] e ) - .
san } s(10) :
: - T % '|>‘v 12.5/12.5
| TABLE 1 - TRUTH TABLE S » - Cant
meTs . ' ouTRUTS m:u/xmur
- 4.0/3.75
<, s A s C1 L) o
L B L L L
L T B i L
A B L I L- . 1a3) .
L u ] L ] a0 D"
X L v 1 L - .
X . L H L L 12.5/12.5
X B L B H
[ § " " 8 " H :
H=HIGH LEVEL, L=LOW LEVEL !

i NUMBERS IN PARENTHESES
APPLY TO THE OTHER HALF
OF THE DEVICE

1741 1323
DUAL CARRY/SAVE FULL ADDER FA24
74H183 (FOR REF. ONLY)
V... TERMINAL 14

i
b
|
i
; cc : 14 PIN DIP
: GROUND TERMINAL 7

} PINS 2 & 9 NO INTERNAL CONNECTIONS
l

]

]

1

1741 1323
DUAL CARRY/SAVE FULL ADDER FA24

740183 (FOR REF. ONLY)
14 PIN DIP




Ji
'PROPAGATION DELAY IE
- z
TPD + 17 NS ‘
TPD - 17 NS : A 2
; ‘
| 3 O [+
B
Al ] ; 5
7
6 O
c 3 { 9 10
4 * 9
D erme—— QO
— | \ .
EACH INPUT 12.5/12.5
1.35/1.25 10 — b 1
13
c 11 * 2 J4H60 EXPANDERS £ 12 H
‘ MAY BE CONNECTED ¥ 14
12 ¢ 15
H
; 13
- G¥D PIN B
Vce PIN 16
POSITIVE LOCIC: —_
AfB=C TRUTH TABLE
La(A* 3)+(CeD+E)+ (FeG)+ (H<J)+ (K
- ) D EF G|R
DFEVFIG = H LT L Lln
L L L H|L
L L H L}L
L L H HI|L
L H L LI|L
L R L HJ|L
v L HHLIJL
L H H R L
. 1741 1943 H L L LJ|L
. - 1741 1380 ' TRIPLE 2 IN NOR, 4 IN NOR GATE - (T23M) HLLHIL
9015 (FOR REF ONLY) H L HLIL
2X2X2X3 AND-OR GATE T2HO 16 PIN DIP HL HEHIL
Voo PIN 14 76H52 (FOR REF. ONLY) . HHLLL
GROUND PIN 7 14 PIN DIP : : ;" : E
PIE 6 KO INTERNAL CONNECTION sEELh
l 401’“ :ﬂ‘l 8-70

-~ R g - sre 4 wgtiuns 3
' d S . o g e 4t R S e et LT 4 e
- '



£9

NUMBER

2606 0475

INVERTING INPUT __1}_
OuTPUT

NON-INVERTING INPUT 5]

V__ < PIN 13 +15v
ce

VEE - PIN 10 -15v

NO' CONNECTION PINS 6, 7, 8, 9

1741 1968
LINEAR OPERATIONAL AMPLIFIER A715
NA 715C (FOR REF. ONLY)
14 PIN DIP

PAGE

109

REV

D

DTN 30 B-70

=N

DC CONTROL INPUT

. veBl
12, ' 8
DC CONTROL INKST  ~m——] '

10 11
- | ¥
“ic
.

control 2/

GND VCM PINS 5,9
OUTPUT BUFFER PIN 7

VCM PINS I, 3

Vee
OUTPUT BUFFER PIN |4

1741 1976
DUAL VOLTAGE CONTROLLER MULTIVIBRATOR VCBN
MC 4024 (FOR REF. ONLY)
14 PIN DIP

I"°‘2GOG O4T5
PG




EACH INPUT 1/1

POSITIVE LOGIC

C = A.B
A B C
L L L
L H L
H L L
H H H

Vee PINS 12 & 16

49

/-{‘—-l-

S UR—
2 B
LDO20 GND 4
LI
\____u
S
s
LDo?2!
10
n____
9
1741 2024

QUAD LINE DRIVER LD@2

- SN21616 (FOR REF. ONLY)

16 PIN DI1P

NO. “fnumszn DT
2006 0475 2606 0415
IR I iy
IREV D REV "~ B
‘ LOGIC
SYMBOL
. 51— D10/D10
055.0
—Je 2 1l _pio/oi0
| |
{
PIN CONNECTIONS
1.SECONDARY OUTPUT
EACH OUTPUT § COMMON
SPECTAL DRIVE 4} +5VDC
CONDTTIONS 5 PRIMARY OUTPUT
2.5/50ma @ .2V A
68ng * 10ns  |j~e——— 132 nes i
(APPROX) !
50% ;
S 10% p
PIN 1 { F
*RISE TTME— g la—— *FALL TIME
SECONDARY OUTIUT
o= ag-r COLICIDENCE * 10ns
1
Freq 10PPM
PULSE WINTH — ] .
(35n8 % 5ns)
LOGICAL 1~ ,
(+2.4V MIN.) 90%
50’7
pIN 5 LOSTCAL O | 10% . i
(+.4V NAX) JJ !
*RISE TTME —>1
fe—— zpaLL TIME
PRIMARY OUT'PUT 5.0 MNilz
*10ns MAXIMUM
OSCTLLAIOR MODULE (085.0)
1741. 5964 H
{
' '*n‘:\ e



NUMBER - , -
y NUMBER
goob 0415 2606 0475 |
PAGE N
"3 "G‘Ill\—
LOGIC P :
SYMBOL B REV. B
—3 5 }— D10/D10
054.5
—b ’ 1 ;
[ e
PIN CONNECTIONS LOGIC
't SECONDARY OUTPUT (NOT USED) SYMBOL
N .
z; COMMO! ; 15 0 cE gy b
of PV 10 0213
5 PRIMARY OUTPUT a0 03—
7 1Al Q41—
13|42 OS¢~
1A 06—
] A4 07 A
08 |—%—
N 1
Freq *101°PM
PULSE WIOIfl .
(35ns * 5as)
LOGYCAL 1 - {907
(+2.4V MIN}
A A
PIN 5 WOCTCAL 0 \ 1G L
(+.4V HAX) J
#RISE TIME
jem—— *FALL TIME
PRIMARY OUTPUT 4.5 Hilz
*10ns MAXTMUM
1745 1931
OSCILLATGE HODULE (0s4.5) : HEXADECIMAL DISPLAY DECODER :
1761 5$85
N ;
\l\ | ?
; ,

YT N T e ——— -
ew —_——— K



o mmra A

*HIGH LEVEL LOAD A A AZ A

Notes:

727

1.

2,

NUMBER : -
2606 0415
PAGE
Hs
REV
B
DATA OUTPUTS
EACH OUTPUT %6/10
4 A N
0s 07 06 05 . OA 03 02 0l

9 n (6) (5) %) (3) (2) (8}

NUMBER N

For the data output linecs: . 29(0“' 0415 -
Logic 0 = Low Level (& + 0.4V) B T

Logic 1 = High Level (cpén collector) REV B §

X = Unprogramaud state of an electrically programmable e |

device (PROH); logic O state for mask-programnable
device (ROM).

"Table 1 specifics the coding pattern to be contained in the memory device.

i

Each

word address is given in decimal form. The corresponding binary representation
for the address is determincd in accordance with the above definition of inmput
signal polarity. The desired data outputs are given in the same row as the word
address. Data outputs are oun pins 1, 2, 3, 4, 5, 6, 7, and 9 for outputs 01 .
sthrough 08' reepectively. {

OUTPUT BUFFER 1

CHIP

(15)

ENABLE

| (15) o & 1/

HEEEEEN

256 BITS (32 X 8)
MEMORY CELLS

IRENEER

1 OF 32 DECODER

LT

ADDRESS BUFFER

(10) [(11) (12)1(13)1(1-’0

A
w 0 1 3 &4 Y,
: V

ADUKRESS 1NPULS
EACH IRPUT 1/1

Input/output terminal number is given in parenthcses adjacent to
the input/output.

Terminal 16 = V, terminal 8 = ground.

cct
1745 1931
HEXADECTMAL DISPLAY
DECODER

Table 1. Coding Pattern ‘
Word Data Outpuls Word Data Outputs
No. 0,0,0,0,050,0,0 No. 040,0,0,0,0,0,05 -:
00 00000011 16 XXXXXXXX
0 10011111 17 f
02 00100101 18 ‘
03 00001101 19 ‘
04 10011001 20 ',
05 . 01001001 21
06 11000001 22 1
07 00011111 23 :
08 00000001 24 5
09 00011001 25 ‘
10 00010001 26 ‘
1 00000000 27 .
12 01100011 | 28
13 00000010 29 .
14 01100001 30 ' !
15 01110001 31 XXXXXXXX

1745 1931
HEXADECTMAL DISPLAY
DECODER




L?

NUMBER . “‘
2606 0415 !
PAGE ‘ ‘_, l

REvV B

1745 2087
DIODE MUDULE

fo i

NUMBER .
2606 0475
{race
g
ALy .
B
U LoGIC
1l o o s " Amox.
. 13
2 OIIZR A O | 10 :
=, c— =
31 O 12 Tl
G B __2’_.;-
4l 0O =0 I
5 E 10
IE% D CO
6 O O 9
11 O O |s
M\
3 —
vc(: 9 ——
16, ———
i 4 ) E F
1 13 10 8 7 2 11 [

HEXADECTMAL DISPLAY MODULE

' 1745 1949
14 PIN DIP




89

( ' .
NumsER 2606 0475 ‘ ) PZ@OG o475
PASE 19 ' LOGIC SYMBOL’
REV
5 TA®O
2
: | EACH INPUT T EACH OUTPUT
TRUTH TABLE 1.35/1.0 - B I15/7
' 4 sle
INPUT STATE DISPLAY Q=
A B C D E F G H GND PIN 7 .
L L L L L L H H il Vece PIN 14 |“ I'3
H L L H H H H H i .
e B TRIGGERING TRUTH TABLE
L L L L H H L H o ‘
H L L H H L L H -4 INPUT OPERATION
L H L L H L L H < 121314
H H L L Lt L L H| s t|H{H|{H| TRIGGER
L L L H H H H H 7 H‘HHTQIGGEE
L L L L L L L H = LI{X|4|H] TRIGGER
L L L uwu L L n = X|L|4|H] TRIGGER
L L L H L L L H =1 L{X|H|}| TRIGGER
L L L L L L L L = X{L|H|4+]| TRIGGER
L H B L L L H H i
L L L L L L it L iy
L HE B L L L L ® - X= IRRELEVANT
L B B OH L L n|  f° } = TRANSITION FROM LOW TO HIGH VOLTAGE LEVEL
{ = TRANSITION FROM HIGH TO LOW VOLTAGE LEVEL
TRIGGER= (T+ 2).3.4
190\ 7102
HEXADECIMAL DISPLAY MODULE MONOSTABLE MULTIVIERATOR, RETRIGGERABLE TAOt
1745 1949
9GO ! (ror REF. ONLY)
14 PIN DIP
DTN 30 8-70

- R \



121
EACH INPUT 3 B
"35/“0 ! e EACH OUTPUT
QF—
THE]
Rx
- -
V=AM 4V
CX

Voo PIN 14
GND PIN 7
1. NO INTERNAL CONNECTION TO PINS 5,9,10,12,
2. PINS 1 & 2 ARE NEGATTIVE EDGE-TRIGGERED LOGIC INPUTS & WILL TRIGGER

THE ONE SHOT WHEN EYTHER OR BOTH GO TO LOGICAL O WITH PINS 3 & &4

AT LOGICAL 1.
3. PINS 3 & 4 ARE POSITIVE EDGE-TRIGGERED TKPUTS & WILL TRIGGER THE ONE

SHOT WHEN THEY GO TO A LOGICAL 1 WITH EITHER PINS 1 OR 2 AT LOGICAL

0. (SEE TRUTH TABLE.)
4.  EXTERNAL TIMING CAPACTTOR MAY BE CONNECTED E-TWEEN PIN 13 (POSITIVE)

AND PIN 11.
5., TO OBTAIN VARIABLE PULSE WIDTH, CONNMECT EXTERNAL VARTABLE RESISTOR

49

g_ ,
D
|

BETWEEN PINS 13 & 14, NO EXTERNAL CURRENT LTAITING IS KEEDED.

1901 7102
MONOSTABLE MULTIVIBRATOR, RETRIGGERABLE TAON
9601 (FOR REF. ONLY)

14 PIN DIP

[®2c06 0475 |

NUMBER
PROPAGATION DELAY 2606 0475
tpd + (A—>Y) 18N8 mGE o
tpd - (A~>Y) 25NS -
E
ey
2 '\l\ 3
AD / Y0
4 ]\ 5
Al / . Y1
2 b /\ LA
EACH INPUT EACH ourpur
1.35/1 10 :l 0 70N8
A3 / ¥3
15
62
12
" > v
a5 14 /:L 13 15
GND PIN 8
vCC PIN 16 LOGIC SYMBOL LOGIC SYMBOL
TRUTH TABLE 2] BTSO BT'S1
TNPUTS OUTPUTS "':(1) Yo -% 124, u
— Yo—
G A Y a2 15 Lhs 13
B X z 10 a3 Y24 15 Y5p=2
L H H Iger v3— c2
L L L
'L* - gﬁ“ml‘&g" 1948 5051
) _ HEX BUFFER TRI STATE-BTSN
: : - ﬁzg"mmcs STAT 8097 (FOR REF, ONLY)
] 16 PIN DIP
|
i
i

OTN 30 8-70

]



PROPAGATION DELAY

Tro+ IBNS AT R_=280.n_
Tro- ISNS
NOTE: TPD+ IS DERPENDENT UPSN THE wVALUE ™
PULL-UP RESISTOR USED WITH AN OFEN CoL-
LECTOR OUTPUT

|
A — 3
>,,. ¢
B 2 Irne
4
6
5 frawc
EACH INPUT 1.35/).2% 10 EACH OUTPLT  1.7/13.5
I
3 11
[2]T2d
LOGIC EQUATION: 7+ B = C
§WD  PIN 7
- A_B C
vVCC PIN L L H
L H H
2470 1724 H L H
QUAD 2 INPUT XaMD OP=i COLLECIOK IZHC H H L

74H01 (FOR REF. ONLY)
14 PIN 1P

THE |

PROPAGATION DELAY

' I 2606 0175
Tep+ IBNS AT RL=280.n. 12

TPo— ISNS 4
NOTE: TPD+ IS DEPENDENT UPON THE VALUE [fEV
CF THE PULL-UP RESISTOR USEDL WITH AN OPEN
COLLECTOR OUTPUT

TiHCO
A ...1......__.._._ B

TIHC

3 4
TIHC2

s 6

BACH INPUT 1,35/1.25 THes wace oetewr ¥(,7/)3.7

TIHC4

¥ HIGH LEVEL LOAD
POSITIVE LOGIC:

Ao i

A B

L H

2470 1732 i i

HEX INVERTER, OFEN COLLECTOR TI1HC
74H05 (FOR REF. ONLY)
: PIN 1
Ve PIN 14 14 PIN OIP

GROUND PIN 7




1
NO. T NO.
. 2606 €475 : 2606 0475
¢ 125 126
R : . . .t REV
v . _ - D
i LoGIC
i SYMBOL
4
2/2 3
EACH OUTPUT 8/6 (& |ioe ‘ne
9 1 Pa80
: 10 2 seb 5
11 )
3 :
: /1 < o EACH OUTPUT 15/9
. 13 bs sol -6 __
—1 b
2
13 11 \_ D7
LRO4AS
12
2470 7044
QUAD MDTL LINE RECEIVERS LRf4
HC1489L (FOR REF. ONLY) ;
Voo PIN 14 14 PIN DIP ; 2472 5616
? 8 BIT PARITY GENERATOR/CHECKER PGBMN
GROUND PIN 7 | 74180 (FOR REF. ONLY)
. l 14 PIN DIP
INPUT B IF LEFT FLOATING SETS UP THE FOLLOWING CONUITIONS FOR A !
AND C. :
THIS CIRCUIT SWITCHES CUTPUT STATSS AT DIFFERENT T:2UT VOLTAGES
~d DEPENDING ON WIETHER THE TLPUT VOLTAGE A IS INCREASING OR
DECREASING. IF TIE INPUT VOLTAGE A IS INCKLASING, ¥IE OUTPUT C
~ DROPS LOW AT AN INPUT OF *2 VOLTS. IF THE INPUT VCLTAGE A IS
DECREASING, THE OUTFUr C GUES L'TGH AT AN INPST OF +1 VOLT.
!

J



00

A o
wl 12

\/| 210
|/‘ 31

_ DATA °J
Nl W

i3

y{ 5
7

000

T
EVEN

wT

~
»

\'cc PIN 14
GROUND PIN 7

2472 Sole

8 BIT PaRITY GCEMELLT M /CHECKER PG 8N
74189 (FOR REF. ONLY)

14 PIN DIP

NO.
[-_2606 o475
127

' IREV
B

S 1572

000
Sanr 15/9

TRUTH TASLE

LNeUTS OUTPUTS

LOF Ts AT ] < ] s
[RLLIR tven jooo EVEN 100D

TVEN L

000

EVEN H

000

X

o e ] e
1 e ]

=== ol (o =

X

K= wrdleant

NUMSER "
2606 0475
PAGE
128
4 UARTO it
RRD
16 {sen
17
18 [RRC 8 | 3
18 Ioer
re7 |8
..___.._gsl_ RI
21 RR6 |—L———
T
23 RRS | B . .
U Y ) 9
26 ) TR
TR 10
EACH INPUT —-—-ﬂ-mz RR3 N EACH OUTPUT
o/m? 7 2 [Pl 251
" ey 12 (.17/0.01)%
R4
30
et
TRG
32 ey
——33 lrrg
34
CRL
35
2% F!
————15BS
37
(W,
25 M2
WLS1
39
—————EPE
40
TRC
Ved = 45V PIN 1 1 - A TTL DRIVER MAY NOT DRIVE ANY OTHER TTL
Vdd = GND PIN 3 LOADS IN ADDITION TO THE UART,
Vgg = -12V PIN 2 2 - LOADING BY OUTPUT WHEN IN HIGH IMPEDANCE STATE
2472 8909
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART
TR1602A (FOR REF ONLY)
40 PIN DIP

_PIN 30 8-70

e ——— e
-~ i

‘ N



NUMBER

2606 0475
PAGE 128A

T*"E ™7 TRe TRS  TR4 ﬁ: me m . REV.
» ‘r:‘ 'fn J2x 92 § {21 Q26 C

290000

o No
1% T I 40 m
'rxms Irru amm.
. RESISTER .
| 1 1 | ! 1 i
; T T
L S —
PO terr PARTTS 1 ; .
BIT &0 .
ean . [re——— TRC
39
EPE Oons L4 — ot ot o 1o THL

g JU0000| [z

HORE LTNGTH SHTFT
1 SELECT ’ E 2. gem TRE
o
T
uist 028 Lo :
iFIF ' T “' f T
b—i - -{ie * N § P § P ° *
L RE SNSRI NN
s s a B i i
37 ] T ThANSHITT IR T 25
“is? ¢ o ¢ 1o : RESTSTEX 2 —oTo
Py
o I ! I 1 | 1 T
= T T T T T 11
Ll L #TY DETECT ‘l————
WLs?
LAY |
SFD
— f ‘
s 1D 14 R
R SONTER AD
SATT L WOFD LENITH
———~ e LELETT
2 l - 4 D N
" SNT 1 M ]
n hd DTLT J .———-—J l' 4 I - Y‘ 1 T r' [l' T !
SAIFT paTA
T RECETVEK RESISTER RELLIVED
[ ' pATA DETECT
[ 1T
R s’: . 1 i 4 1 i 1 i
i 17 ; | |
P DeTo T 18 t
T )
[
S |
| 1 FI¥ i
1 :
FIF FIF .
i
sfo ot 3 - i
T T T T ‘4
1 % n g1z 19 1
|
PE FE ", 1

2472 8909
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART
TR1602A (FOR REF. ONLY)
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NUMBER

i e 2606 0475
| : PIN DEFINITIONS PAGE
- PIN g 128B
NUMBER NAME SYMBOL FUNCTION
: REV.
, - C
; 1 Vgg Power Supply Vgs . +85 voits supply
\ 2 Vg Power Supply Vag -12 volts supply
i .
, 3 VDD Power Supply VDD Ground
. 4 Receiver Register KRRD A high level input voltage, V. epplied to this line disconnects the RECEIVER
. Disconnect HOLDING REGISTER outputs from the RRg-RR, data outpuls (pins 5-12).
% .
i 5-12 Receiver Holding RRg—- The paratle! contents of the RECEIVER HOLDING REGISTER appear on these
Register Data RR4 lines if & low-ievel input voltage, V, , is applied 10 RRD. For character formats of 1

fewer than eight bits received characters are right-justified with RR1 (pin 12) as
the least significant bit and the truncated bits are forced to a low level output
voitage, Vg - . i

does not compare 10 that programmed by the EVEN PARITY ENABLE control
line (pin 39). This output is updated each time a character is transferred to the i
RECEIVER HOLDING REGISTER. PE lines from » number of arrays can be ]
{ bussed together since an output disconnect capability is provided by Status Flsg l
; Disconnect line (pin 16). |

|
s‘ 13 " Parity Error PE A high level output voltage, V5, on this fine indicates that the received parity {

14 Framing Error FE A high-level output voitage, Vi, on this line indicates that the received character |
has no valid stop bit, ie., the bit following the parity bit {it programmed) is not a

' high leve! voltage. This output is updated each time a character is wransferred to

l the Receiver Hoiding Register, FE lines from a number of arrays can be bussed

{ together since an output disconnect capability is provided by the Status Flag

" Disconnect line (pin 16).

i

Flag (pin 19) was not reset before the next character was transferred 10 the
Receiver Holding Register. OE lines from a numper of srrays can be bussed
together since an Output disconnoct capability is provided by the Status Flag
Disconnect line (pin 16).

i 15 Overrun Emvor OE A high-level output voltage, V. ON this line indicates that the Data Received

16 Status Flags SFD A high-leve! input voltage, V., applied 10 this pin disconnects the PE, FE, OE,
Disconnoct DR and THRE allowing them to be buss connacted.
' 17 Receiver Register RRC The receiver clock frequency is sixteen {16) times the desired receiver shift rate,
Qock
18 Data Received DRR A tow-level input voitage, V, . applied 10 this line rescts the DR tline.
. Reset
l - '
19 Data Received DR A high-level outnut voltage, Vg, indicates that an entire characier has been |
:

received and transferred to the RECEIVER HOLDING REGISTER.

20 Receiver Input Rl Serial input data recewed on this line enters the RECEIVER REGISTER at a point
determined by the characier length, parity, and the number of stop bits. A high-
i level input voltage, VlH- must be present when data is not being recewed.

21 Master Reset MR This line is strobed 10 a high-level input vollage, V. to clear the logic. ft resets
i the Transmitter and Recriver Reqisters, the Receiver Holding Register, FE, OE, PE,,
DRRA and scts the sernal output hine to a high-ievel output voltage, VOH' i

22 Trarmamitter THRE A high-level output Voltage, V., on this line indicates the T‘RANSMWTER
; Holding Register ’ HOLDING REG!STLR has tiansturred it contents 1o the TRANSMITTER REG-
! Empty ISTER and may Le toaded with 8 new chaiscter.
Lo e ) !
2472 8909
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART
TR1602A (FOR REF. ONLY) 77

DTN 30 8-70



24

2633

35

37-38

39

[ —

NUMBER

2606 0475
PAGE
128C
REV. @

Transmitter THRL
Holding Register
Load
Transmitter ’ TRE
Register
Empty
Transmitter TRO
Register
Output
Transmitter TRy ~
Register TRg
Data Inputs
Control Register CRL
Load ’
Parity 4
Inhibit

“
Stop Bitls) s8S
Select
Word Length WLS, —
Solect ) WLS‘
Even Parity EPE
Enable
Transmittes TRC

Register Clock

A low-lsve! input voltage, V“_, applied to this line enters a character into the
TRANSMITTER HOLDING REGISTER. A wransition from a low-level input
voltage, V,, , to a high-level input voltage, V,,,, transfers the character into the
TRANSMITTER REGISTER if it is not in the process of transmitting a.character.
If a charocter is being transmitted, the transfer s delayved until its transmission is
completed. Upon completion, the new character is sutomatically transferred simui-
teneously with the initiation of the seria! transmission of the new character,

A high-tevel output voitage, Vo, on this line indicates that the TRANSMITTER
REGISTER has completed serial transmission of a full character including STOP
bit(s). I1 remains at this level until the start of trensmission of the next character.

The contents of the TRANSMITTER REGISTER (START bit DATA bits, PARITY
bit, and STOP bit), are serially shifted out on this line. When no data is being trans-
mitted, this line wili remain at a high-level output volitage, VOH' Start of trans-
mission is defined ss the transition of the START bit from a high-level output
voltage, VOH' 10 8 low-level output voltage, VOL'

The character to be transmitted is loaced into the TRANSMITTER HOLDING
REGISTER on these lines with the THRL Strobe. If 3 character of less than B bits
has been selecied {by WLS 4 and WLSZ), the character is right justified to the least
significant bit, RR 1, and the excess bits are disregarded. A high-level input voitage,
Vin: will cause a high-ievel output voitage, Vo, to be transmitted.

A high-level input voltage, V., on this tine foads the CONTROL REGISTER with
the control bits (WLSy, WLS,. EPE, PI, SBS). This line may be strobed or hard
wired 10 a high-levet input voltage, V..

A high-level input voitage, VIH' on this line inhibits the parity generation and
veritication circuits and will clamp the PE output (pin 13) to Vg, . if parity is
inhibited the STOP bit(s) will immediately foliow the last data bit on transmussion.

This line selects the number of STOP bits to be transmitted after the PARITY bit.
A high-tevel input voltage, \VV . on this line selects two STOP bits, and a low-level
input. voltage, V“_. selects a single STOT bit. Sciection of two STOP bits when
programming a five (5) bit word generates 1.5 STOP bits from the TR1602A.

These two lines salect the character length (exclusive of parity) as follows:

WLS, WLS, Word Length «
VL Vit 5 bits
Vi Vin 6 bits
le vll. 7 bits
Vin Vin 8 bits

This hine determines whether even or odd PARITY is to be generated by the trans
mitter and checked by the receiver. A high-lcvel input voitage, V. selects sven
PARITY and a low-level input voltage, V|, , selects ‘odd PARITY.

The transmitter clock frequency is sixteen (16) times the desired transmitier shift
rate.

2472 8909

UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER - UART

TR1602A (FOR REF. ONLY)
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ey

NO. § '
2606 0475|

. PG
; 13 12>
1.35/1 . A ) B ¥ REV
1.5/ B 2 > 12 2 1 E
1.35/1 c—2 T\ T
2,7/2 v 10 { :
M\ '! o .
I.as/1 2 a J\ :
' 8
S
1.38/ : ) > .
1.358/1 9
L~
LI Dno"'or
BRI PR B |
3 be 1zl 12 LoGgie -
10 A SYMmBOL
5 2A zf 8
5 b a2l 9 : g !
L Y '
LOGIC INPUTS INHIBITOR INPUTS OUTPUTS
A B c D Y z
X X L X H H
X X X L H H
L X H H L H
I L H H L H
H H H H H 1
X = HIGH OR LOW LEVEL, L = LOW LEVEL, H = HIGH LEVEL
HIGH OUTPUT LEVEL REPRESENTS OFF-STATE
LOW OUTPUT LEVEL REPRESENTS ON-STATE
Voo * PIN 14 * 2475 2222
V.. - PN 11 DUAL DIFFERENTTAL LINE DRIVER D119
e 75110 (FOR REF. ONLY)
GND PIN 7 : 14 PIN DIP

6




Moo o4ns

PG

130
A =
A 2 2 Y D |
B IT250
4 v
‘ G
5 T2S }3
EACH INPUT EACH OUTPUT
1.35/1.25 2 s 230/11
10 ‘TZSZ)) .
12
I
13 T253
GND PIN T
Vee PIN 4
POSITINE LOGIC AB=Y

PROPAGATION DELAY
Tep+ 6.5 NS
Teo— 7.0NS5

2600 lae&7
2 INPUT NAND T2SN
74 S OO (FOR REF. ONLY)

4 PIN DIP

J—

"2 606 0475 |

.
v
0

>
N
~<

pm
¢

W%

A
w
~

Y

TiS3 EACH OUTPUT
EACH INPUT e
.35 /1.25 2 >cﬁ 30/11
TI%4
1 > 10
TISH
13 >c 12
GRD PIN 7 [’rioiAiA’g"fg DELAY
Vv, PIN 14 - o )
cc Tpp- 7.0NS
POSITIVE LOGIC: Y=A
AlY
HIL
LIH '
2600 1495

HEX INVERTER TISN
74 S O-4 (P REF. OHLY)
i4 FPIN DIP '

-




“TRa : /
2608 0475
B
A — 12 ' D a —+— 12
B 3 rass Y 212 lraasy
3 — |
4 %) 4 ] e_.
5 T350 — e |T3A%
EACH INPUT EACH OUTPUT EACH INPUT .EACH OUTPUT
1.35/1.25 30/11 1.35/1.25 30/11
> B - N—
Jo ] 8 o1 .
A T3Sy L T3AS)
GND PIN 7 : GND PIN 7
Vee PIN 14 Vee PIN 14
POSITIVE LOGIC Y=ABC POSITIVE LOGIC ABC=Y
A B [ Y A B Cc Y
L L L H L L L L
Lovou |u FROPAGATION DELAY L L M L PROPAGATION DELAY
L H L H Tepp+ 6.5NS L H L L Tepo+ 9.0NS
L H H H Tep—- 7.0NS L H H L Tep— 9.SNS
H L L H H L L L
H L H H H L H L
H H L H H H L L
H H H L H H B H
2600 1503 2600 |51
3 INPUT NAND T3SN : TRIPLE 3 INPUT aND  T3AS
\& 74 S10O (FOR REF. ONLY) ' 74 S |1 (FOR REF. ONLY)
1% 4 PIN DIP 14 FIN DIP
|




{no. ——
2606 475

A
B 2
c-4 ____ |Baso Y
D S
EACH INPUT EACH OUTPUT
27/2.% 9 75/33.5
[s)
8
A2 isas
13
GND PIN 7
Vee PIN 14
POSITIVE LOGIC: Y= ABCD
A B C D Y
L L L L H
L L L ulH .
: 1 uw tln PROPAGATION DELAY
L L B H|m Teot 8.0NS
L B L L |u TFD- 7.5 NS
L ] L It H
L H H L H
L H H H H
R L L L H
H L L H H
H L H L H
H L H H H
H B L L H
H H L H H
H R H L H
H H H H L
2600 1529

DUAL 4 INPUT NAND BUFFER B4SN
745 4O (FoR REF. ONLY)
14 PIN DIP

/%

ot g gt

(RS P T

e e L T L ]

PROPAGATION DELAY FROM CLOCK

4pd +:l1Sns
tpd - :i2.5ns
4
2.7/2.5 _-———1
PRE ‘
1.35 /1.255——p oS-
DFSO
2.7/2.5-2 ax o —%-
. CIR
4.0/3.75 ] | ,
EACH OUTPUT
‘ s0/1t
10 7
2‘7/2‘5 ' l TRUTH TABLE
INPUTS 1oUTeUTS]
2 PRE FRESE l:;hﬁ CL;':'_X Hv ,‘i"
/ , FRESET G AT LD | G 3
1.35/1.25 o gL H X FH “J
L L X XpHFEH
DF S| AR
2.7/2.5 —ax - 2 Hoh Lxie &5
CIR
4.0/35753——J‘
NOTE: g -

$= TRANSITION FROM LOW TO HIGH LEVEL.
Q0= THE LEVEL OF Q BEFORE THE INDICATED INPUT CON-
DITIONS WERE ESTABLISHED. :
TOGGLE: EACH OUTPUT CHANGES TO THF COMPLEMENT OF
|TS PREVIOUS LEVEL ON EACH ACTIVE.TRANSITION
OF THE CLOCK
% THIS CONFIGURATION IS NONSTABLE; IT WILL NOT PER-
SIST WHEN PRESET AND CLEAR INPUTS RETURN TO
INACTIVE (HIGH) LEVEL.
2600 1537
DUAL D EDGE TRIGGERED FF DFSN
74 S74 (FOR REF. ONLY)

GND PIN 7 ;
|4 PIN DIP o . i

Vec PIN 14

RN U B R
1



EACH OUTPUT

DC3S0
Gt YO
4 .Yl
A __deoa
Y2
G2B
EACH INPUT o
. 1.35/1.25 A Yap—oS 30/l
Yso————
B Yep——2
2 e N S— A
GND PIN 8
Vee PIN 16
INPUTS ‘
T
ENABLE] SELECT OUTPUTS
Gl Goxl - B A |YOYI Y2 Y3 Y4 Y5 Y6 Y7
X H | XX X|HHHHHHAHH
L X | x X X|{HHHHHHHH
H LludiLoeleH e HHHEHEH
H L L L HIH L H H H H H
H [ L H L H H L H H H H H
H LlLHH|HHHL HH HWHH
H L H L L H H H H L H HH
H L|HLH|{HHHRHUHTL HH
H L ' H H L H H H H H H L H
H Ll H HH|H H H H H HHL
X= IRRELEVANT
%G2= G2A +G2B
2G00 1545

S 3

TO &8 DECOPER DC3S
74 S 138 (FOR REF. ONLY)
16 PIN DIP

Yi

ENABLE
INPUTS)

Y2

I

G2A—Q \r

G28—C
-

<
w

r

SELECT
INPUTS

g .

'Yy

{

I
T

, DATA
OUTPUTS,

2600 1545

2 T0O & PECODER DC3S

745133 (FR REF. ONLY)
6 PIN DIP




PROPAGATION DELAY
Teo+ ISNS AT RLBHO_n.
Tro- 24NS
NOTE: TPD+ IS DEPENDENT UPON ‘THE_ VALUE. DOF TH::
PULL-UP RESISTOR USED WITH AN OPEN
COLLECTOQ OUTPUT

>
@)

-
>3
K/j
~
(-]

d
z

WV

TIAZ
* s N
. BACH INPUT:1/1 : EACH OUTPUT
! l/ *1,7/9

AT YOL = 0.7V,
IoL =40 Ma

2
>
w

7

Y

N\

13 I\ 12v
%

POSITIVE LOGIC:

B8=A
*HIGH LEVEL LOAD
A B 2600 1669
m === HEX NONINVERTING, OPEN COLLECTOR, HIGH VOLTAGE TIAN
~ L L 7417 (FOR REF. ONLY)
H W 4 PIN CIP
Vo PIN 14
GROUWND PIN 7

Vee PIN 16
GROUND PIN 8

FZGO-G Q0475

3_lap AF40
£ g0 °
%——Al' cH—2  15/4.5
1 so
EACH INPUT ¥ _Li» gl L
1/t 5 g2 52‘__‘3.3. 15/9
2_lz g3
4 g3
J—_—Jco

“LOGIC SYMBOL

2600 1677

4 BIT BINARY FULL ADDER AF4N
16 PIN DIP

742863 (FOR REF. ONLY)

-



NoeoG oars

) S o ¢ 140
4 ' REB

TRUTH TABLE
INPUT ouTPUT
f WHEN WHEN
! =9 YHEN "1 YHEN
: Ca=0] €21 )
Ao /1B~ /A1 /iB1 /150 /1S /€2 /iS0 /81 /2 ;
Al /BA/A 8, S Sal/ ¢, [’ Cy:
Lt tety e e IH JL J¢C
Rit it it el jLleinlu
LIAIL (LjRIL LI R]L N
HiniILILILIH i H IR L
LiLIRILILiHIL TR TR L]
HILIHIL T RTH]LTL TL[H
SRR C WAL IC|H
HIH Rl e T C A TH L H.
LiL | L LiHILE | H H |t
HILTLUIHTHIHITL Tt
LIFRTC HIA (B LIEITETH
HIR TV RTCIC H TR [ v
- L JLIRIHAILIW [H L
Hv (R L R
L | R HiltL [ | | R
H AL L HIH H

1

Notes: 1. Imput conditions”at Agy, Bg Ay, B, AND Cyare used to determine
outputs Sy and 5§, and the value ot internal carry CZ' The
values et C2, A2’ BZ’ A3, and 133 are then used to determine out-

puts Sz, 83' and Ca.

2600 1677
P - 4 BIT BINARY FULL ADDER AF4N
' 16 PIN DIP
74283 (FOR REF. ONLY)

'gv




PROPAGATION DELAY
TPD+ =8NS
TPD— ZONS

g O & >
lb IN l.‘

F__6 |

EACH INPUT 1/1

10
I
11

12

ols

—1h
15 ‘

. LOGIC EQUATTIONS:
G = A+B«CeD*E.F

2600 27€6

DUAL LINE DRIVER LD2N
8T23 (FOR REF. ONLY)
Vo PIN 16 . 16 PIN DIP

GND PIN 8

~[NG
 26C0 0475

Pe 14

TREV
C

3
7
Loeno j:>__

SPECTAL DRIVE
CONDITIONS

GOMA @ 2.55V/0

13
LD2N1 Z:::)»—JL—




NO.
2606 04715

PG
3.35/0.1 RI 2 DC 142
S 4 REV P
LR-0 L Ei
i1 < Al =R
Bl &
3.35/0,1 R2 -2 {>c
sp
1/t LR~ F2
Az 12
EACH OUTPUT
3.35/0.1 R3-l4 Dc 15/9
15
S3
/ | LR-2 13 k3
74 A2
B3 2
GND PIN 8 TRUTH TABLE
Vec PIN 16 INPUTS
AN BN R

XXrrXXI

rrXXXT
TXIXEX
XX FIX0
o b b S0 ol B

X= IRRELEVANT
% B INPUTS AND
TRUTH TABLE
I AND 3 ONLY

TRIPLE

)
|~

LAST TWO LINES OF THE
ARE APPLICABLE TO RECEIVERS

2600 2774

LINE RECEIVER LR-N
8T 24 (FOoR REF. ONLY)

15 FIN DIP

PROPAGATION DELAY
Tro+ 22NS
Teo - 16.5NS

EACR INPUT 1/1

TRUTH TABLE

Teds+b
2600 4911
QUAD 2 INPUT NOR GATE T2HNM
74.02 (FOR REF. ONLY)
14 PIN DIP
; Voo TIN 14

i GROUND PIN 7

EACK OUTPUT
15/




PROPAGATION DELAY

tpd + 17HS
tpd - 16.5NS
EACH INPUT
1/1
A+B+Ce=D
GND PIN 7
Vee PIN 14
3>

2600 4929
TRIPLE 3 INPUT NOR GATE (T3NN)
7427 (FOR REF ONLY)
14 PIN DIP

NUMBER

2606 0475

PAGi' 44
REV
>
EACH OUTPUT
15/9
A B C|D
L L LN
L L H|L
L H L{L
L H H|L
H L LiL
H L H;L
H H L{L
H H HIL

T Tvo.
2.7/1.25 PRe -2 2606 0475
¢ Jas
(.35/1.2s o 2 J Q - a [m
/e cxK ——T—cg 3 ck g
1.35/1.25 K - Kk a—2'7q
CLR :
i
5.4/2.5 cLR 12 ‘
o EACH QUTPUT
2.7/1.25 30/13.5 |
' . PR :
1.25/1.25 i J Q % 5
L_gcK
1.35/1.25 = K Q 2
CLR
TRUTH TABLE LOGIC SYmBOL
INPUTS __|OUTPUTS ;
PR CLR CKJ K| Q& Al FPTO (2
L B X xxX| H L | 8
H L Xxxx| L H m kN 5’
LoL X Xx| He pE W2 aafe :
H Rt LL| GO QO Bl 1
H W v HLl H L 9 f
H H + LHl L H IS 3
H H v HH|TOGGLE TS M
H H_H XX Q0 GO —=dPRZ ¢LR
NOTES: Tz

X=IRRELEVENT = TRANSITION FROM HIGH TO LOW LEVEL
QO = THE LEVEL OF Q BEFORE THE INDICATED INPUT CONDIT-
IONS WERE ESTABLISHED
TOGGLE: EACH OUTPUT CHANGES TOC THE COMPLEMENT OFIT:
. PREVIOUS LEVEL ON EACH ACTIVE TRANSITION (PULSE OF THE CLOCK

¥ THIS CONFIGURATION IS UNSTABLE : IT WiLL NOT PERSIST WHEN
PRESET AND CLEAR INPUTS RETURN TO THEIR |[NACTWE LEVE.

2601

2740

DUAL J-K FLIP-FLOP FDTN
74 H108 (FoR REF. ONLY)
14 PIN DIP




N 06 0475

P 14p

R
>

EACH
OUTPUT
30/11

Y

ME. LOGIC : Y= ABCD+EF+GHI+UK

PROPAGATION DELAY

Tepo+ 7.5 NS

2601 2781

4, 4X3X2X2 AOL TSG64

. 74 S G4 (FoR REF. ONLY) -
14 FIN DIP

PIN CONNECTIONS

1, SECONDARY
2, COMMON

i} +5VDC |

5. PRIMARY OUTPUT

LOGICAL "1
{+2.4V HIN. )™

1.5v

LOGICAL "O"
(+.4V MAX.)
PIN 5

l¢——— 588.2 1 0.6ns

OUTPUT (NOT USED)

l 12ns MAX
OUTPUT WAVEFORM

OSCILLATOR MODULE (051,7)
2601 6147

3




"BACH INPUT I/t~

¥ REPRESENTS LOADING BY THE OUTPUT WHEN IN THE

9
N

HIGH

f"°'2c206 0475

P lag

[REV £

e d D1
7 T2‘5|0Y | 5
| D3
D4
14 DS wb [~
~13___lbs
12 o7

— e 1p0
3
2
1

EACH OUTPUT 78/0
* (1/.05)

A B C
1l el 9]

2601 6766 T251

DATA SELECT/MULTIPLEXER WITH 3 STATE OUTPUTS
74 254 (FOR REF. ONLY)
16 PIN D'

IMPEDANCE STATE.

2>
o 2
: J
n 3 N
. L —-J
D2 '/‘ 2 . 3
’ j— © EACH
1 OUTPLUT
» ——>_l ~¥| 78/9
w2 *(i/.09
‘ —
vs Y§ 2 _)~
[=
e Y13 —
J
o7 Yj 12 —\
, _ = ;
AV l>°[%5 ™PUTS — OuTFUTS
SELECT STROBE
s ifj_10 Dui JS c B Al Y Wi
) X x .x} = z 2
-:l/,_i_(>,$____—__ Lot oy o1 [ %)
. r ¢ ® 1 [m B
% REPRESENTS LOADING BY THE/t & i 1 |2 T
OUTPUT WHEN IN THE WIGH : ® ® 1 ;3 TE
IMPEDANCE STATE. . T N S
¥ v oW 1 fos BB
GND PINB H H 1 L D6 7€
VeEce PINIG i = HI O N i

X=IRRELEVANT 2= HIGH IMPEDANCE
STATE (OFF)

2601 6766 T251

DATA SELECT AMULTIPLEXER WITH 3.STATE OUTPUTS

74251t (FOR REF. ONLY)
IS PIN DIP




| ZGOE; 0475 STROBE 16— D
_Lf'?_-___l . fic0-&
c 26 16 . S
11CO0 $S4 S0 1t 5 _ L
—i—_ e 7 DATA 1 ' ‘ T
—E—11C2 1Y it / _ ‘ -
- 1c3 ﬁ 2 4
EACH INPUT - 2Co EACH OUTPUT B
1.85/1.26 ——2CI . 30/11 ! ,
'2 ” 9 ' 3 ) . Pl
d2__tece  ar—2- ics
A3 loces | Q :
2 BI T SELECT a2 '
14 ald
' - 10
GND PIN 8 D—
TRUTH TABLE PRl Ay
[SELECT INPUTS|DATA INPUTS STROBE| QUTPUT DATA 2 , pm
A B colciiczi{c3s| & Y 2 2Y
X X X X|x|x H L 2c2
L L L X| x|X L L -
L L Hl X XX L H 23 12
H L x|lLlx]|x L L 2cs :>____A
H L x| H|x|x L H STROBE 25‘154[\/
L H X|X|Li¥x L L ‘
L H x| x| H|IX L H
H H x| xix | L L
H H x| x|x|H L H 2601 9398
DATA SELECTOR DUAL 4 BIT S4SN
X = IRRELEVANT 16 PIN DIP
2601 292398 . 74S153 (FOR REF. ONLY)
DATA SELECTOR,DUAL 4 BIT 545N
\Q 74.S153 (FOR REF. ONLY)
°°\ 16 FI DIP




NUMBER :
PROPAGATION DELAY 2606 0475
tpd *+ B8NS . . [eace 152
tpd =~ 7.5 M8 —
D

R -
p —2] _
6
Y
[ 4 151400 EACH INPUT EACH OQUTPUT
» 5 1.35/1.25 9 30/l
EACH INPUT EACH OUTPUT ' =
2.7/2.5 ° 60/33 __!Q___’
10
— 8
12 @_— 12 \
" — {1
—_— : _LL__# X453
GND PIN 7
Ve PIN 14 _ GND PIN 7
: Vee PIN 14
TG ey POSITIVE LOGIC Y=AB+BA  PROPAGATION DELAY
’ TRUTH TABLE Teo+ 12,5 NS
ABCODY TPD - 2.5 NS
L L L LR
L L L HIH
L L H L&
L L H HH
2602 2889 LHELL®E
L H L HIH
DUAL 4 INPUT NAND - S140 L W oH LA
748140 (i_'oa REF ONLY) L H H HlH
14 PIN DIP ﬂ li t ﬁ 3 2602 2897
A I QUAD 2XOR XA4SN
: : li ; : 748 8@ (For REF. ONLY)
HHHLMH 14 PIN DIP
H HH H|L

OIN 30 B8-70




NUMBER 2606 0475
PAGE
154
REV
, D
S1390 4
2 1o p——— “
—_—f{1A 5 1Y0
3 11 0—6-——- ] -
— 18
1 12 o———
qe 7 ENABLE 16
i 2 41
EACH INPUT EACH OUTPUT
1.35/1.25 12 30/11
4 |oa o O— . .
11
13 m O 2
— 1 2B 10
15 2 O—
— = . : 2
23 1A 4,1 >__4 L—|
SELECT INPUTS ) v 7 s
1B ____Do___u[> -
OUTPUT.
GND PIN B EACH m;u'r E“":wn
,35/1.25
vce PIN 16 TRUTH TABLE ‘ 1.35/ "
EAGH DECODER /DEMULTIPLEXER 20
TNPUTS OUITTS —"rf
H - HIGH LEVEL i ST
L - LOW LEVEL G:mw YO Y1 Y2 Y3 15
X - IRRELEVANT AlB ENABLE zc____& u :
H X| x| s H H H m
L L L L HHH o
L L H H L HH
L H L H H L H
L H H HHHL 10 .
O —m
2602 3283 » 16 ’
DUAL 2 LINE TO 4 LINE DECODER/DEMUX - §139 SELEGT TIUTS { oo— — g -
745139 (FOR REF ONLY) 2B 13 [: [: }
16 PIN DIP
GND PIN 8
vece PIN 16
* 2602 3283
DUAL 2 LINE TO 4 LINE DECODER /DEMUX - 8139
\D 745139 (FOR REF ONLY)
AN} - 16 PIN DIP
7 ‘ ‘ DTN 30 8-70




pan i e

0
<

Vcc PIN 16
GROUND PIN 8

‘INQ .
2606 0475

2 MSIB'IO
3 s -4
i—G EA 2—L  EACH OuTPUT
2 _bg V2.
1.38/1.25< 1y Sy_La o/
10 _Ly
A4 i
13 lg
G S
(15
2.7/2.5{
TRUTH TABLE °
INPUTS oors
s |G Al BINY
X [ H x| x [t
L L]t X | L
L L H | x]H
H | L |x L]t
H |l L | x H|H
X=IRRELEVANT
2602 329
QUAD 2 INPUT MUX SIS7
16 PIN DIP

74S157 (For REF. ONLY)

2A—2

28

SELECTS—#

-

2602 3291
QUAD 2 INPUT MUX SIS?
16 PIN DP
745157 (FOR REF. ONLY)

T
2606 0475
R ART-L)

m Py




I

NUMBER

PROPAGATION DELAY 2606 0475
tpd + (A-»Y) 19NS PAGE
tpd = (A-»-Y) 18NS 18
nEY
E
60—} N\
15 *
Gl LA
2
AD 3 YO
&4
EACK “ ]> o—2 b
EACH
INPUT ) oUTPUT
i 6 72118
A2 7 Y2
10 ii
A3 Ll Y3
12 }
~ 11 Yé
14
A5 o 13 5
G¥D PIN 8 LOGIC SYMBOL
VOC PIN 16
TITS
%—Aﬂ o |-
M 1 —57—
-1A2 Y2 |5
9 BE B
—a4 v L
v Lo s ys
TRUTH TABLE “Lddgo
INPUTS | OUTPUTS L1
G0 61 A Y
;‘ : : : 2602 7292 H - HIGH LEVEL
L LK L HEX INVERTER, TRI-STATE - T1TS L vENT
L Lt H 8096 (FOR REF ONLY) Z - HIGH IMPEDANCE
STATE
16 PIN DIP

QTN 30 87

. 82800
—X P
104p2 s[5
11{ps
EACH THPUT 12 RACH OUTPUT
1.35/1.25 ——14 30/11
—131p5
1 6
—_—e 0
2lpy
41pg
PIN 3 - NO CONNECTION
GND PIN 7
VvCC PIN 14
TRUTH TABLE
NUMBER OF INPUTS 2602 7318
DO THRU D8 THAT ouTPUTS
ARE HIGH 9 BIT DD/EVEN PARITY GENERATOR/CHECKER - 8280
S8 | 80 748260 (POR REF OMLY)
0,2, 4, 6,8 Bl 14 PIN DIP :
1, 3,5 17,9 v | n

- N




NUMBER

2606 0475
. §PAGE
160
REV
B
DO _.L[> 9_5
9

Dl ——Df O—ﬂﬁ}-—&j

2 BpeLp
BACH INPUT _HD_ 5
1.35/1.25 : > SE

D3 L I [ |

{ —
12
D4 —# {>-—-1 {>—‘ EACH OUTPUT
. — | 30/11

ps 13 >

D6 —l—-D: >

o 2ol | L 1 |

s > i
GND PIN 7 ‘
VCC PIN 14

2602 7318
9 BIT ODD/EVEN PARITY GENERATOR/CHECKER - 5280
745280 (FOR REF ONLY)
14 PIN DIP

i),

PROPAGATION DELAY
tpd *+ 15ne
tpd = lé4.5ne

EACH INPUT
1.35/1.25

A BeC

GND PIN 7
Vec PIR 14

NUMSER

2606 0475
—p—
i 161
Fmev.
[ »]
1
A
3 ¢
» 2 TZAHO)
4
] 6
5
T2AHI /
" EACH QUTPUT
30/13.5
—_—3 '
8
10_IT2ANn2
12
— 1
13 1T2AH3
TRUTH
TABLE
A #.{c¢
Lt 1 f1
L u|u
i L1
B B [|H
2602 7342

QUAD 2 INPUT AND GATE (T2AM)
74808 (FOR REF ONLY)
14 PIN DIP




BEE

Cove—— -

NUMBER “m75 N
PROPAGATION DRLAY 26
tpd + 6.5 18 not'bz
tpd - 7 RS REV
D
A 1
B— 21
¢ 4 ltaso
b 5
EACH TNEUT EACH OUTPUT
1.35/1.25 30/11
N
10
8
12 ]Tas
13
GND PIN 7
¥CC PIN 16
A.B.C.D=E
TRUTH TABLE
A B CDJE
. LLLL|H
LLLH|E
L L HL[H
2602 7359 L L HH|HK
DUAL 4 TNPUT NAND - T4SN L HLL|H
74520 (FOR REF ONLY) R
14 PIN DIP L K HEHH
H L L L[N
HL L HlH
HLHLR
H L HHH
H H L L|H
Q HHL H|H
‘ H HHL{H
HHHEH|L
OTN 30 8-70

PROPAGATION DELAY
Teo+ 13NS
Tro- 14,5NS
A el
2
b
. S | o
. . J. . -
EACH INPUT 1.35/1.25; S T8HO 30/13.%
s
F
PR
12
. - S
POSITIVE LOGIC:
A B C D E-FosGoliamd
2602 7367
8 XNPUT NAND GATE T8HN
Vec PIN 1% 74430 (FOR REF. ONLY) ' .
GROUMD PIN 7 14 PIN DIP
PINS 9, 10 & 13 NO INTERNAL CONNECTION B .




NG,
2606 6475 -
P les i ’ ! '
REV | . . .
. ! Py T I
CR4S0 ' ° 377
2.7/2.5 ,2——qPE : : I
- S— Yt Qo____.._._'.‘.’f_ : ! E‘;
1.35/1,.25<4 A—P! Qf—2 1, | \ 3
=2 ——1{P2 Q2b—-12 .
- S— o Q3oL _
8.25/3.1 -2 CLK TC 1S 30/11 ) s K ] L §
2.7/2.5 L cep ' . - -y
3.25/3.1 12 CET - - i
CLR ’ - & - i
1.35/1.25 — ] i
A L I A
TERMINAL IDENTIFIER ! : ate
PE PARALLEL ENABLE (ACTIVE LOW)INPUT . ‘ °
PO,PIP2P2PARALLEL INPUTS : . 8 . fi
cEP COUNT ENABLE PARALLEL INPUT :
CET COUNT ENABLE TRICKLE INPUT
CLK CLOCK (ACTIVE HIGH GOING EDGE)INPUT
CLR MASTER RESET (ACTIVE LOW)INPUT ! |
Q0,Q1,02,33 PARALLEL OUTPUTS nee—
TC TERMINAL COUNT OUTPUT : 4& Zy&
: ¥
<) 2602 7383 iy 8 EQ '5
4 BIT BINARY COUNTER CR45 2602 7383 ~ %« -
9351 (FOR REF. ONLY) 4 BIT BINARY COUNTER CR4S
GND PIN 8 16 PIN DIP . 23S16  (POR REF. OKLY)
Vee PIN 16 ‘ . ~ , 16 PIN DIP

L l‘"‘“ I
' s ‘



X

MODE SELECT L3

cem e |ore |cer |cudeo|ri|e2 |p3fa0 a1 a2 s
L jx | x x Ix |x |[x {x |x |+ v v~
L x x {4 la]bfec|d]|a b ¢
'RER R x [x [x |x |[x {x [mcx ¢ KC
Hinlx L oIx |x |x |x |x |m K N
Hiu|n o4 x|x|x |x COUNT

NC = NO CHANGE
H = HIGH LEVEL VOLTAGE; L = LOW LEVEL VOLTAGE; X = IRREIEVANT
{ = TRANSITION FROM LOW TO HIGH LEVEL

TRUTH TABLE
COUNT OUTPUTS

Q0 |91 |92 Q3 |TC

0 L{L|{L|L]JL
1 H|LiL|]LIL
2 LIHJL|LL
3 H{H|L|L]|L
4 L}J]LiH]L|L
5 HiLIHB]LIL
6 LI{H]H|L]|L
7 H|H|H]L]|L
8 LIL{L|H|L
9 HIL|JL]JH]L
10 LinjLiujL
11 H]H|L]|H|L
12 L|L|HjH}L
13 H|{L|HIH|L
14 Li{H|R|H!L
15 HlpJd!lH]H

H = HIGR LEVEL VOLTAGE; L « LOW LEVEL VOLTAGE
TC » CET. Q0.Q1.Q2-Q3

2602 7383
4 BIT BINARY COUNTER CR4S
Q331G (FOR REF. ONLY)

6 PIN DIP

LT

B e Tt el So-metd

=== e

ST oA tITE

o am s

2.7 /440 '
s .;b%l"

135 /1 -~
2.7 | 2.5—QcLk
2 ]
.35 /1 K @
/ CLR
R
27744 ) EACH OUTRUT
2.7 /4.4—-j‘ _ 3o/,
11 P
.35 /1 .:S‘R; 2
2.7 / 2.5—-qck
12 -7
.35 /) K LR
z.7l4.4-i———(r
FUNCTION TABLE
INPUTS OUTPUTS
PRESETICLEAR[CLOCK| J 3 Q |
L "o X x 1T X I H
WL | x x| x L H
L e |x x | x | ue =
W H 4 t ]t |ao &5
ol H T HiL |H .
W H 4 t L H
H iR |4 H | H | TOGGLE
W {H | X | A oo &0

X IRRELEVANT

{  TRASITION FROM HIGH TO LOW LEVEL.

Q0 LEVEL OF G BEFORE THE INDICATED INPUT CONDITIONS WERE

ESTABLISHED.

EACH OUTPUT CHANGES TO THE CCMPLEMENT OF ITS PREVIOUS LEVEL

ON EACH ACTIVE TRANSITION OF THE CLOCK.

X THIS CONFIGURATION 'S NON STABLE |T WILL NOT PERSIST WHEN
PRESET AND CLEAR INPUTS RETURN TO THEIR INACTIVE Q-iIGH)LEVEL.

TOGGLE

2602 7417

DUAL J-K NEGATIVE EDGE TRIGGERED FLIP-FLOP Sii2
16 PIN DIP
745112 (FOR REF. ONLY)

Ve PIN 16
GROUND PIN 8

. -4




i NUMBSER
@ 2606 0475
NUMSER 06 0475 . —
26 T
PAGE . ’ 162
168 i REV.
REV E
13 ;
2088 7 o~ > : LOGIC SYMBOL
(4o =)
=y —T14gs se-o
. N . A
plio -{ DO
. 3 im
02 2 & { 2 5
i . p2 Yy =
b . 5Y 1 b3
DATA "plo I i EACH INPUT 15 EACH OUTPUT
mrTs : _@-‘ - 11 S VY 15/9
— 14 :
== o4 ob ¥ D5
b4 150 = 13 6
1111 D6 W D——
2
DS 14 o | —12_1p7
- 1
] A
26 13 0- N\ 10 s
‘»==L——4/ 9
c
07 12 o =0 -
- = |
INPUTS
Al W GD PIN 8 OUTPUTS
v " : : ; Ve PIN 16 SELECT | STROBE |
DATA . . . ' C B A S Y w
SELECT 4 B 10 o___l >°—I——-| ;—— ,
(Binary) . X X X H L H
¢ 9 W LoLoLl Ll B
L L H L p1 T
L H L L D2 P2
POSITIVE LOGIC: . . : =
i-Y-E-(‘A-.B--C'an'AfEDl+:\-B_C'D2+ABEDJQTiCDh-rAiCDS«rKICDv- b b3
: . H L L L b4 D4
ABCDyY H L H L D5 5
H H H L D6 D6
\0 2603 2623 i H K H L D7 D7
8 INPUT MULTIPLEXER - SB-N !
~3 74151 (FOR REF ONLY) ' 2603 2623
16 PIN DIF i 8 INPUT MULTIPLEXER - 58-N
Veg PIN 16 ) ! 74151 (FOR REF ONLY)
GROUND PIN 8 . : 16 PIN DIP

OTN 30 8-70

n““m%: " - 1 Ty



s NO. - ] -
e - | 2606 0475] .
CLOCK e — - P60 |
) {REV e
y A
gEQ\AL—-——q - - - - -
INPUTS) B | R Oa R GB R. G R QD R QE R GF ® &6 R GH}—
r { :} Lccx Ldcw -4& l-ock Lccc: cK LCCK (3
, @1—_,5“}? ’"cééa °“’ch %CLED ,q':.\.gE 5C.L3F GC“C:G ° \.3“
L 1
@ a Q2 03 Qa4 Q5 Qa6 Q7
FUNCTION TABLE LOGIC SYMBOL
INPUTS OUTPUTS [ sr800,, 3
CLEAR|CLOCK] A B[00 Qf--- Q). 4 A ol
NI D Q22
v | L [% # |aowaiaan chINUT2 g as—g EA('ZS/O‘;JTPUT
Wt |HHIH QnQ6y s Gs”':‘:'?
H ¢ L XL Gln QBN —{CLK" 06-‘;‘3'
gl Il @mes) gnp e LctRET
X IRRELEVANT | Vee PIN 14 g ]
TRANSITION FROM LOW TO HIGH LEVEL.

80w, Qlar, Q7 = THE LEVEL OF QO, 1|
BE PORE THE INDICATED STEADY STATE IN
WERE ESTABLISHED.
QOn, Q6n = THE LEVEL OF
MOST RECENT 1t TRANSIT
A ONE BIT SHIFT. |

QO
ON OF THE

2603 4843
8 BIT SHIFT REGISTER) PARALLEL
: 74164 (FOR REF. ONLY)
14 PIN DIP

OR Q7 RESPECTIVELY
PUT CONDITIONS

OR @G BEFORE THE
CLOCK; INDICATES

OUT SR80

7¢

:

i



PE = PARALLEL ENABLE INPUT

CLK= CLOCK

C1 = CLOCK INHIBIT
S = SERIAL INPUT

X
}

0» Y 7
COa,GlayQ7a

- Q0n,Q6n

Vec PN 16

GROUND PIN 8

NO.
20060 0475

2/2  1-ope RO
(" Z—-—CLK
15—-—-0. :
19._._.,5
PO Qr—=2
J P EACH OUTPUT
VAR Yy e A
e s gL 15/°
—ipa :
4 __lps
=—re
%S
FUNCTION TABLE
, INPUTS JBuspuTs |OUTPUT]
PE [RSe% cock i et Ry | @0 Qi [R7
LIXx |x [ x|o-7]0 I 7
H L L b X QOa. Q\cu Q7o
Hluv t H X H QOnl|QGn
H LY L X L QOn|Q@6mn|
H H 4 X - X Q0o Q|G 7a
} H H X X Q0. QN {R7a
IRRELEVANT

TRANSITION FROM LOW LEVEL TO HIGH LEVEL.

THE LEVEL OF STEADY STATE INPUT AT INPUTS POTHRU P7
RESPECTIVELY.

THE LEVEL OF GO, Q! , OR Q7 ,RESPECTIVELY,BEFQRE THE

INDICATED STEADY STATE mom CONDITIONS WERE ESTABLISHED.
THE LEVEL OF QO OR Q6> RESPECTIVELY, BEFCRE THE MOST
RECENT } TRANSITION OF THE CLOCK.

A}

2603 4850
8 BIT SHIFT REGVSTER PARALLEL LCAD SR8I
16 PIN DIP

74165 (FOR REF. om.Y)




INO.
PROPAGATION DELAY 0415
Too+ I(4NS PG 172
Teo~ 13.5NS
)
1
L
13
30/13.5
—f
0
EACH INPUT
1.95/1.25 :
-
: 6
. T22HO ) 30/12.5
_L___D_'r

POSITIVE LOGIC
(- B) ei(C*Dl=E

2603 7598
DUAL 2X2 AND OR INVERT GATE T22H

74 HS 1 (FOR REF. ONLY)
14 PIN DIP

V.. PIN 14
Gip PIN 7

A B C D E
L L L L H
L L L H H
L L H L H
L L H H L
L H L L H
L H L R H_
L H H L H
1 H H H L
H L L L H
H L L H H
H L H L H
H L H H L
H H L L L
H H L H L
H # B L L
H H B H L

M2oc06 0475

* V13
E
6 ZACH OUTPLT
—_— 7| 30/13,5
nmﬁ
EACH INPUT 10 $
1.35/1.25 |V
a2
\ 1
2w
I
3 -—-Do-—- Py
comrtRoL
INPOTS
. L0GIC SYMBOL .
\ TCAT0 ) TRUTH TABLE
—=4AV Y -;" wh'rul;?sla OUTPUTS
SBlaz yepe- F“:‘P c|vily2]y3| va
olas v3p2- L i1 | AL| a2|A3] &%
.L3—A4 YA-I—Z—— L H Al} A2 FAJ AL
8 ¢ iiL| ® BN
8' “ H]H L L 1L
2603 7606

4 BIT TRUE/COMP/ZERO/ONE ELEMENT TCAH
74487 (PR REF. ONLY)

Voo PIN 14 i4 PIN DIP
GROUND PIN 7
PINS & & 11 NO INTERNAL CONNECTION




bt w1 o e —-— . bt v i o e

PROPAGATION DELAY NUMSER 2606 0475 , r'd 2606 0475

tpd + (RECETVER) 4ONS PAGE \ 94 Loaic |3 2o 75
tpd - (RECEIVER) 34NS eV SYMBOL 7
tpd + (DISABLE) 20NS E a4 K JcCL i _E
tpd - (DISABLE) 17KS ——1p0 oo—i—
Sy Qt -4
[ SR4SOG2 13
R . EACH INPUT —L——Pa gz—f—ucu ouTPUT
L ] »t—oa 138/ 125 2—OPE Q- 30/n
RECEIVER . C:L.FZ
IRPUTS 13 12
1.7/0.1 a2 1% ‘__D——cz
11N
S ==
DTSABLE TRUT 31 9 ) FUNCTION TABLE
22 Yok INPUTS ouTRUTS
TN ) CLEAR pE [CLock] J [K [PolrilPZpg @O [ ai [ c2 |03 | @3
— we 1 ] > C X | X [XIX[X|X|x[x|[ L ] L]C|]¢C]H
R -—
INPUTS 3 H| L t {X|Xlojt|2]3] O ! 2 (3|3
1.7/0.1 A5 > __D"——cs H | H L IxIxIxIx|x|x!eoa]|0ta| 024]Q3a |03
. 1 : M| on | b [fu]x|x|x|x|eoa]coa]oin [azn [T2,
45 > ____J:))f,_c6 H| M|t fufufxfx{x|x] L |Qn {Qin|G2n |GZn
DTABLE TNEUT , s H | H | p |HIHIX]x{xIx] H |GOn|GIn|G2n |Q2n
B2 H XX XX |Q0 Q2
2/2 . TRUTH TABLE H{H| ¢t L Qn |Qon | GIn [Q2n |TEn
(EACH ELEMENT) . \
GND PIN 8 » W : X = IRRELEVANT .
vee PIN 16 t = TRANSITION FRCM LCW TO HIGH LEVEL.

tom o ?

o - HIGH LEVEL ’ 0,1,2,3 = LEVEL OF STEADY STATE INPUTAT PO,P P2 OR P3 RESPECTIVELY.

L - LOW LEVEL Q0e,Qle,Q2a,Q3¢ = THE LEVELOF Q2,Q1,G2,0R Q3 RESPECTIVELY BEFORE THE
X - IRRELEVERT ' INDICATED STEADY INPUT CONZITIONS WERE ESTABLISHED,

-
O
&
o
W
=<
<
(s
o
—

Ly

ERN]

TLERO
1 2 Q0n Qln Q2n = THE LEVEL OF Q0,Q1,0R Q2 RESPECTIVELY BEFORE THE MOST
T RECENT TRANSITION OF THE CLOCK INPUT.
T ¢
2. a6 3
_1_152 Cc6 |-
—
6 2604 601
2604 2044
HEX BUS.RECEIVER ~ TiBR SHIFT REGISTER 4 BIT SR4S
8737 (FOR REF ONLY) 16 PIN DIP
16 PIN DIP -
NG 745195 (poR REF. ONLY)
2 ‘ Ve PIN 16
GROUND PIN B

OTN 30 8-70

mr—g . i -—————— ’ —




Y

M 2coc 047s
cLEAR-! ;{>.—, T e
cLock -2 {><> s
PE -9-{>o—
(P32 &l Qs
» Jel'g
i-—4> s @ 12 Q3
c et
P2 e Jod & ‘3
- "—Ol > S Q2
-
PARALLEL
INPUTS Y
Pt ] E“«'ﬁe
Yo (Tok 4 4
s g 14 Qi
po & B A
h ——-q' m"‘j
-3 - ' 15
K S QO
SERIAL D
MPUTS »
LY =
GNO PIN 8 2604 GOll
vee PiINie SHIFT REGISTER,4 BIT SR4S
N 745195 (For REF. ONLY)
QO i6 PIN DIP

EACH INPUT
1.35/1,25

GND PIN 7
VCC. PIN 14

POSITIVE LOGIC

lﬁac,oe §4')s~

M
A - 3 V- p
p -2 T2AS0 |
4 \
6
_2._....___TZASI)
EACH OUTPUT
9 30/11t
8
10 -rzAsz>
12 "
A3 1T2As3
AB =Y

PROPAGATION DELAY
Teo+ 9NS
TPD— 9.5N5

2604 G305
QUAD 2 INPUT AND T2AS
74 S O& (FOR REF. ONLY)
4 PIN DIP

———




NO.
2606 0475

PROPAGATIOM DELAY
. TPD+ 8NS5

POSITIVE LOCGIC

Y=ABCDEFGHIUKLM
GND PIN 8
Vee PIN 13

2605 887

13 INPUT NAND 513‘3
\D 745133  (FOR REF. ONLY)
W i PIN DtpP-

EV

TPD~ ©ONS

A 4]

B L2

c 3

c 4

E 20—

o - —

1.35/1.25 ﬁ {o————@o——iy 30/11

1 1 i
g 21

K 12

L 14

M 15

e “’N..\. .

118
D

w_4% -‘n Qlkl— 10

1__——-(]
-1 3
— 1
CIRQ ¢
5
2D D Q 7
r———-O
i 6
Q
CLR
EACH INPUT A i
1.35/1.25
10
» 12 D Q

-

11

15

ol

13 )
&
9 O
CLOCK 14
| e
—_— 1
TIER

2606 0038
D-TYPE FLIP-FLOPS DR4S
745175 (FOR REF ONLY)
16 PIN DIP

3Q

8l

4Q

NUMBER 2606 0475

PAGE

1192

REV.
B

EACH OUTPUT
30/11

st
m iﬁ #-70
3, i




14 3
NUMBED 606 0475
PAGE
LOoGIC SYMBOL 180
REV
DR4SO 2 E
1Qp—o
i IS
4
1D 2 7
______.5 2D
EACH TNRUT 12 Tqpe———  EACH ourPuT
1.35/1.25 —® 3020 0/
3
—L e 11
5 —
e 15
4Q ——
14
] f——
CIR
A
ABLE H-- HIGH LEVEL (STEADY STATE)
(motix‘rtrw) L - LOW LEVEL (STEADY STATE)
TPUTS STPUTS X - TRRELEVENT
CLEAR CLOCK D Q QT } - TRANSITION FROM LOW TO HIGH
L X X R LEVEL
H A u L Q - THE LEVEL OF Q BEFORE THE
© ' INDICATED STEADY STATE INPUT
H Q L L 1 CONDITIONS WERE ESTABLISHED
H L X q, 60 4 4~ 175, LS175, & 3175 ONLY.
GND PIN 8
vce PIN 16
2606 0038
D-TYPE FLIP-FLOP DR4S
745175 (FOR REF ONLY)
16 PIN DIP
S
sige bt
OTN 30 8-70

PROPAGATION DELAY

tpd +

EACH INPUT
1.35/1.25

GND PIN 7
VCC PIN 14

9NS

.

13

y

‘U\

L

TA:B) +(C+D)=E

EACH OUTPUT

30/11

NOTE: PINS 11 & 12 NOT FUNCTIONAL, MAKE NO

EXTERNAL CONNECTIONS.

2606 4865
DUAL 2X2 AOI - T22S
74851 (FOR REF ONLY)
14 PIN DIP

TRUTH TABLE
A B C DI
T L L L
LL LH
L L HL
L L HH
LE LL
LH LH
LHE KL
L H HBH
HL L1
HL LH
HL BL
HL RHH
HH L L
HH LN
HH HL
HH BH




L = LOW LEVEL

R
2\

TRUTH TABLE
DIFFERENTIAL INPUTS STROBES OUTPUTS
~ B G s Y
ViDe i; MV X X ]
X L "
=25 MV<VID <25 WV - - "
H H | INDETERMINATE
X L [
VIDE 25 WV - = .
H H L
X = TRRELEVANT
H - WIGH LEVEL 2606 4873

DUAL LINE RECEIVER - LRDN
75107A (FOR REF ONLY)
14 PIN DIP

NUMBER 2606 M75 :
PAGE
182
REV
D
13 2
5
EACH INPUT 6 EACH OUTPUT
11 8 LRDO 15/9
26 8 2y
» 1
- 12
GND PIN 7
~ vCC PIN 13
+vee PIN 164

OTN 30 8-7

PROPAGATION DELAY
tpd £ 12ne

EACH INPUT
2.7/2.5

GND- PIN 7
VCC PIN 14

POSITIVE LOGIC

AsBeY
TRUTH TABLE
A Y

o

om oo
RS
o oo o=

218250

w

slils)s

p—1 |- 21

—_—10i8252

—13lp2s3

2606 9765

QUAD 2 INPUT NAND BUFFER B2SN

74837 (FOR REF ONLY)
14 PIN DIP

NUNBER . 0475

Mt‘es

REV

EACH OUTPUT
45/33

QTN 30 B8-7¢

»



’ ’ NUMBER : NUMBER
ADDRESS ACCESS TIME 2606 0475 i PULL-1P 2606 0A75
tAA £ SSNS R o | 50 | e | TEMINATOR —
) 185
e HIGH LEVEL DRIVE 186,97 | 74.78 32,64 T
D 1OW LEVEL LOAD - 18.45 7.38 17,56 E
10 " PROBO . . W
Do Rl RS R9 R11
1 [ 2
PO L. D02 2 13
12 | po3|3 R2 R6
- “ 3 —— VNN 12
EACH INPUT A3 D04 EACH OUTPUT
1.35/.25 *2/9
14 5 4 11
M D05
pos|® 5 ——— 10
7 R3 R7 R10 R12Z
po7 6 —— AN~ AAANAS— 9
pos|> R4 RS
cs 7 —NN—NAN
g
8
GID PIN 8
VeC PIN 16
2607 6075
32 x 8 PROM 0.C. = PROS
16 PIN DIP
RESI 5TOR RESISTANCE | MAX OPERATING POWER
[} 7
AN - ADDRESS INPUT NO. (25°C) DISSTIPATION (70°C)
CS ~ CHIP SELECT R1, R2, R3
DON = DATA OUTPUT R&, R11, R12 270 OHMS +2% 100 MW
* HIGH LEVEL LOAD
R5, R6, R7 | 180 omms t2% 200 Mw
RS, R9, R10
~
% 2606 0368
RESISTOR MODULE
OTN 30 8-70 "T“In 30670

R

=



=N

NUMBER NUMBER
2606 0475 2606 0475
PAGE v!}Aot’
HIGH LEVEL DRIVE 40.00 '8¢ \e1
10W LEVEL LOAD  1.00 ey HIGH LEVEL DRIVE 44 .87 v o
LOW LEVEL LOAD  4.43
R1 Rl
1 VA 16 1 vV 14
R2 R15 R2 R8
2 VAVAYS VWV 15 2 VA a'A'%A 13
R3 R14 R3 RS
3 VvV VAN 14 3 vVAA VvV 12
R& ) R13 RG R10
4 2 AA% VAN 13 4 VA VA 1
RS R12 RS R11
5 AYAYA SVAYAYA 12 5 e AAN A'AA 10
R6 R11 R6 R12
6 AAA SAVAVA 1n 6 VAN VM 9
R7 RI10 R7 R13
7 AN A VA 10 7 VA AYA%A 8
R8 "R
8 VAN VvV 9
RESISTOR RESISTANGE | MAX. OPERATING POWER “:IOST‘* “gg{gcg mﬁfﬁg‘rﬁoﬂgf"
NO. (25°C) DISSIPATION (70°C) .
R1 THRU RI5 | 6800 OMMS 2% 50 MW R1 THRU R13 | 750 OHMS 2% 50 MW
2606 0376 2606 0384
RESISTOR MODULE RESISTOR MODULE
N
o
~N
DTN 30 8-70 28 8-70



HIGH LEVEL DRIVE 44.87

NUMBER
2606 0475

PAGE
188

REV

c

LOW LEVEL LOAD  4.43

R1

1 -~/ VWV 16
R2 R15

2 e AN AAN— 15
R3 R14

3 —— NV —— NN U
R4 R13

4 -—-\/\/\/\—0——\/\/\/5———- 13
RS R12

§ ——= A \N—¢—\N— 12
Ré R11

6 — -\ N —— /N — 11
R7 R10

7 —ANN——/\AN—— 10
R8 R9

8 ——/ NN/ \NNA— 9

RESISTOR REST STANCE MAX OPERATING POWER
NO. (25°c) DISSIPATION (70°C)
R1 THRU R15 .| 750 OHMS +2% 50 MW

A1

2606 0392
RESISTOR MODULE

DTN 30 8-70

HIGH LEVEL DRIVE 44 .87

NUMBER

LOW LEVEL LOAD  4.43
R1
1 VA~ 16
R2 R8
2 -/ VW YaA'AYA 15
3 RO
3 VAW VVAA 1%
RG R10
4 N\ VaVaVo 13
RS R11
5 aYAYAYA VA 12
R6 R12
6 2 AA YAA S 1
R7 R13
7 VAN VaVuVo 10
R14
- N
s comEcTIoN ——VWWA—— 9
RESTSTOR RESISTANCE | MAX. OPERATING POWER
NO. (25°C) DISSIPATION
R1 TIRU R10 | 750 OHMS 2% 50 M4
R11 THRU R14 | 120 OHMS 12% 250 MW
2606 0400

RESISTOR MODULE

zg_fgs
L
189

Ry,

OYN 30 8-70

o



. i
NUMBER i NUMBER
PULL-UP | PULL-UP
TERMINATOR 2606 0475 | TERMINATOR 1 2606 0475
120 590 PASE 50 270 870 ) PAGK 9
HIGH LEVEL DRIVE 280.46 | 57.04 191.79 — HIGH LEVEL DRIVE 126.66 | 37.81 57.43 —r
LoW LEVEL LOAD 27.67 | 5.63 27.16 E 10W LEVEL LOAD 12.30 | 3.73 11.91 E
. (N0
i ' CONNECTIONY™— 16
2 . ] — (N0 CONKECTION) —— 16
R1 R2 R7 RS . Rl R7
3 A =AM — A — A 15 2 —AM———AAA— (MO CONNECTTOR) — 15
4 1% 3 1%
R3 R4 R R10 R2 RS R12 R6
5 A'AA ——ANV ' ANV —ANN- 13 4 —NN—@ AN S——AAN —ANN— 13
6 m——— 12 P — L S P
’ RS R6 R11 R12 R3 R9 R11 RS
—-IVW——O—J\N\/-——O—MN——$——'\/V\'—— n 6 —-WV—L—J\M’—Q—MN—O—'\M:—— 1
10 7 — (NO CONNECTION) e 10
R13 R14 R10 RG
8 & — WV w— 9 8 &—ANN—F—AAA—— 9
RESLST MAX OPERATING T g YIS
(om«s;mE POWER DISSIPATION RESISTANGE  |poWix DYSSTPATION
(M) - (oHMS) W)
R1,R3,R5,R8 ¢
R10,R12,K14 120 50 R1 THRU R6 620 250
R2,R46,PER? )
ROR1L,RL3 470 200 R7 THRU R12 270 50
™\ 1737 0222 1737 0248
3 RESLSTOR MODULE RESISTOR MODULE

DTN 30 8-70 ] 21-" 30 8-70




o//

Pu"!‘-w NUMBER
ERMINATE 2606 0475
%w sw PAGE 19’
HIGH LEVEL DRIVE 160,22 | 62.32 1.33 —
LoW LEVEL LOAD 13.83 | 6.15 13.03 £
P —— 16
R1 R2 R3 R4

e AAA——AAN—— AN — AN 15

el 3

RS R6 R7 28
0'A'A S & AW_+_W—T——MN— 13
12
R9 R10 R11 R12
VA~ & A n
10
9
R13 R14 R1S R16
RESI STANCE MAX OPERATING J
3 DISSIPATIO
(OHMS) om:xzwg AT
R1,R4,R5,R8
R9.R12,R13 & R16 300 10,
R2,R3,R6,R7
R10,R11,R14 & R15 240 140
1737 0289

RESISTOR MODULE

OTN 30 8-70

PULL-UP TERMINATE "“‘é"
RIGH LEVEL DRIVE - - 26,70
LOW LEVEL LOAD - - 14.36

206 0475
AOR

1935

RESISTOR
NUMBER

RESISTANCE
25°C

MAX. OPER, POWER
DISSIPATION (70°C)

RI

220 OHMS 5%

150 MW

R2

330 OHMS T 5%

150 MW

2606 0418

RESISTOR MODULE

-

. o— e ——

2In 32 8-70

e



[777

HIGH LEVEL DRIVE = 22.43
100 LEVEL LOAD = 2.22

NUMBER !
2606 0473

Jrace

REV

RI
| AAN 16
R2 RIS
2 AN —AAA- 5
RrR3 Ri4
3 —AAA- AN 14
R4 RI3
4 —ANN— AAN 13
RS RI2
5 —AAA AN 2
RG RII
(53 AN\N— "
R7 RIO
7 —AAA ~AAN 10
R8 RO
8 AN\ AN/ 9
RESISTOR| RESISTANCE |[MAX. OPER. POWER
NUMBER 25°C DISSIPATION (70°C)
RI THRURIS| 1500 OHMS T 29 150 MW

2606 0426

RESISTOR MODULE

NYN 30 B-70

Nl;ll.ll

I 2606 0475

. PaAGE
195

REV.

D

LOGIC SYMBOL
—3

054.0 5—
2

PIN CONNECTIONS

| SECONDARY OUTPUT (NOT USED)
2 COMMON

3} +5VDC

4
5 PRIMARY OQUTPUT

fe——250+.0025 ns —=
50 5ns

LOGIC *1" —— |/ \
Z-—90° 90"

1.5V 1.5v
o| 10° /

12 ns MAX.

1.5V

LOGIC "O"

PINS
12ns MAX.

FIG. 2 OUTPUT WAVEFORM

2606 50l
OSCILLATOR, CRYSTAL, 4.0 MH2

870
2.2

-

b



An  ADDRESS INPUT

NUMBER

CS  CHIP SELECT INPUT SEE NOTE | 2606 0475

DI DATA INPUT
DO DATA OUTPUT

WE WRITE ENABLE INPUT

Jm:

®

IN

L\

i

EACH INPUT

)

o

E

GND PIN 10

- {

WE D1
A0 Rrwgeo
Al
A2
A3
A4

PAGE

196

REV

DO
A5 [

A6
A7
AB

A9
CcS

VCC PIN 9 3 j)

NOTE 13

ouTPUT

IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER

READS OR WRITES.
IF THE CHIP SELECT

READ OR WRITE DEPENDING ON

INPUT 1S LOW, THE CHIP WILL EITHER

THE WRITE ENABLE. PIN.

WRITE ENABLE LOW ALLOWS THE CHIP_ TO WRITE. WRITE
ENABLE HIGH ALLOWS THE CHIP TO READ.

ADDRESS ACCESS

TIME * 425 ns
2600 9522

1024 X 1 RANDOM ACCESS MEMORY (RWd@8)

/!

|6 PIN DIP

OTN 30 B-70

1449 0247
QUAD NPN TRANSISTOR MODULE (Q4N)

-~ =

S ———

OTN_ 30 8-70



' NUMBER '
A YT e 2606 0475
PAGE
11 . : 198
CLK REV.
—3 |po RS40 ‘ E
_ﬁ._.-p]_ Qo0 - 115 ":::
' EACH INPUT _Ls ‘P2 " \‘
171 ——r3 o '
7 1. EACH OUTPUT
, 2 1g Q2 13 15/9
i . .
l ...9__-30 .
' GND PIN 8 10 |g; Q3 P2
i 1 .CLR .
J Vg PIN 16 ,
{ ?l
FUNCTION TABLE
INPUTS ' OUTPUTS
CLEAR | MODE CLOCK SERIAL - PARALLEL % 9 % 9
5, Sy LEFT RIGHT | By B P, P3
L X X X X X X X X X L L L L
H X X L X X X X X X | Q0a Qla Q2a Q3a
H H H 4 X X a b c d a b ¢ d
H L H A X H X X X X H Q0 Q1 Q2
H L H 4 X L X X X X LQOnQI“QZn
H H L 4 H x |x x x x |Q_Q2 Q3 H
H H L 4 L X X X X X |Q Q@ @3 L
H L L X X X X X X X |Q Q1 Q2, Q3
H = HIGH LEVEL (STEADY STATE)
L = LOW LEVEL (STEADY STATE) '
X = IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS)
A _ TRANSITION FROM LOW TO HIGH LEVEL
a,b,c,d = THE LEVEL OF STEADY STATE INPUT AT INPUTS
A,B,C, OR D, RESPECTIVELY
'Q0,,Q1,,Q2, ,Q3 = THE LEVEL OF Q_,Q;, Q, OR Q,, RESPECTIVELY, BEFORE THE
INDICATED STEADY-STATE INPUT CONDITIONS WERE
: ESTABLISHED
Q0_,Ql_,Q2_,Q3, = THE LEVEL OF Q0,Q1,Q2,Q3, RESPECTIVELY, BEFORE THE MOST RECENT
4 TRANSITION OF THE CLOCK'
1948 5036
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N
74194 (FOR REF ONLY) , :
16 PIN DIP. -
: ) _
DTN 30 8-70




NUMBER ]
2606 0475
PAGE
199
REV. E
SYIFT SUIFT
RIGHT PARALLEL INPUTS LEFT
SERTAL A SERIAY
INPUT e YL (s |2 P10y ‘(";"""
9) [€)) (3)] "0 4 5 H
sn....(1>
p
ot 3 =
CONTROL
Sl(—‘%—t l l
. 1 L
" r
J
cLK an
cLear LD —'.{><>
‘ CLR (LR [ir
—pCK >cK Afcx
\—c{>—ﬂ LA L'4>_ Wit _‘D_ o/
(15) Qs) (Iz)1
® a @,
- PAUALLEL OUTPUTS
1948 5036
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N
74194 (FOR REF ONLY)
16 PIN DIP

OTN 30 8-70



NUMBER
DIO DIl DI2 pI3
2606 0475 NUMBER
) ) 9 (12) P A e A 2606 0475
200 pp e e
eV T Al
REV. E
el I
® (3) D00 2
6) 1
P pol TZNSO YO ¢
Q_._—___l_ Do2
13)
@-——— D03
pell)
4
. BDBDO 6 O
/ DO L 3.
(2) (5) (11) (14) 6 :
10 D01 p—mm EACH. INPUT .EACH OUTPUT
7 10 1.35/1.25 30/11
ROO. ROL RO2 03 ) 1 boz =
~—D12 DO3 —2—-
LOGIC DIAGRAM 22 b 200
13 b ROl |——
LOGIC FUNCTION 1 11
E RO2 p——m
DE RE DI{n) | DO(n) | RO(n) R03 14
0 0 X K DO(n) | i 13
0 1 X zZ _ GND PIN 8 12 S
1 1 1 1 z X = DON'T CARE Voo PIN 16
Z = HIGH IMPEDANCE STATE
1 1 0 0 Z o - 1o _
i 0 1 1 1 1 = HIGH A+BaC
1 0 ] 0 0 TRUTH TABLE
LOADING RULES )
INPUT OUTPUT DISABLED
(LOAD ENABLED) (DRIVE) (LOAD)
pi(n) «83/.13 N/A .83/.13 Vee = PIN 14
po(n) 3.33/.13 150/27.0 3.33/.13 GND = PIN 7
RO(n) N/A 30%/11.25 3.33/.13
DE,RE .83/.13 N/A N/A |
" - ; . 2602 7334
1.5/-AVATLABLE AT VOM = 3.5V ; QUAD 2 INPUT NOR GATE - T2NS
b .
1959 5768 ASozliigIItNRgz;P ONLY)
\ TRI-STATE QUAD BUS RECEIVER (NON-INVERTING) BDBD
~N 8728 (FOR REF ONLY) !
16 PIN DIP ;
\ I OTN 30 B-70 i
: o?n 30 8-7

"



2606 0475

PG

202

REV

S

EACH INPUT
1,35/1.25

15

14

k]
2

—12

D1
D2
D3
bi

Y —=—

EACH ouTpuUT
105/11

G
W D= *(2/0.1)

HIGH

X

¥ REPRESENTS LOADING

EY THE OUTPUT WHEN IN THE

IMPEDANCE. STATE.

2602 9652
DATA SELECT/MULTIPLEXER TRI-STATE-S251
748251 (FOR REF, ONLY)
16 PIN DIP

{";‘_z eI e mems an -

STROBE

n

D2

D3

D5

D6

D7

A __ll_{:::x>la{::>—J OUTPUTS
) | SELECT STROBE
» W <5 r
X x .x| B |z z
SR ot B R B
_ r v w . [m BT
L H L L D2 2
L ® ¥ L ({p3 D3
n Lo L |pa 7y
¥ v n v |ps D5
GND PIN 8 H H 1 L D6 D6
YCC PINIE H I i L D7 57

2606 0475

D> ‘ .

. 203
‘\ E
s ‘ Vi
Y
, =)
1 -—-j:)_-—- 5y
" 2 ) ] | T 6 u
1% = |7
1 1 l}—‘s—)—_J
- \
12 | —
B
L/
INPUTS

X= IRRELEVANT

Z=HIGH IMPEDANCE

STATE (OFF)

2602 9652
DATA SELECT/MULTIPLEXER TRI-STATE-5251
745251 (FOR REF. ONLY)
16 PIN DIP .

Y]

P ——

4



Vce » PIN 14
GND = PIN 7

R
N}

2603 2607

QUAD 2 INPUT NOR GATE - B2NN

7428 (FOR REF. ONLY)
14 PIN DIP

NUMBER
;nom:gwu” DELAY 2606 0475
PO » PAGE
T, = 21 NS
14 REV E
A2 .
0 [4
B
5 »
EACH EACH OUTPUT
/1 15/9
13
12 O
A+B= E
TRUTH TABLE

OTN 30 8-70

& e

NUMBER

HIGH LEVEL DRIVE 44.51 2606 0475
LOW LEVEL LOAD  9.23 mzos
/LY.
E
R1
1 AAN 16
R2 R13
2 AAN AN~ 13
R3 R12
3 AN N~ AN N~ 12
RG R11
4 AN\ ANN— 1
RS R10 10
5 AN . 2 AN~
R6 R9 9
6 NNV L AN
R RS
7 -\ L AN 8
RESISTOR RESISTANCE MAX. OPERATING POWER
NO. 25°% DISSIPATION (70°C)
—— ———
R1 THRU R13 360 OHMS +2% 125M4
2606 0442

RESISTOR MODULE

DTN pO 8-70

g

-

w

\



3/

NUMBER

2606 0475
PAGE
206
] 3
Y E
R1
1 ~AAA—~ 16
R2
2 —AAN 15
R3
3 AN\ 14
R4
4 -AAN 13
RS
5 AN~ 12
R6
6 ANA 1
7 AN 10
8 A °
RESTSTOR RESISTANCE | MAX. OPERATING POWER
NO. (25°¢) _DISSIPATION (70°C)
R1 THRU B8 36 OHMS +2% 250 MW
2606 0459

RESISTOR MODULE

DTN 30 B-70

GND PIN 2
Vcc-o- PIN 11  +12VDC
Veco PIN 6 -12vDC
BALANCE PIN 7

BALANCE/STROBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK, IF
PIN 3 IS POSITIVE IN RELATION TO PIN 4 THE OUTPUT ON PIN
9 IS AONE, IF PIN 3 1S NEGATIVE IN RELATION TO PIN 4
THE OUTPUT ON PIN 9 IS A ZERO

2848 6934
VOLTAGE COMPARATOR (B311)
1M311 (FOR REF. ONLY)
14 PIN DIP

NUNSER
2606 0475
207
REv.
E

gl

-



77

1/35/1.25

9

2.7/2.5

L

L:Tlg__—— 48

LOGIC SYMBOL
8280

1A

1B .
2A 134
2y 7

2B

i 3B [.Y-—JL

4A

TRUTH TABLE

NUMBER

2606 0475

30/11

CONDITILUN

STROBE SELECT INPUTS

OUTPUT

nB

[l (o o - -2 [ 2]
[l =2 I I A2

ANNNE

EP‘NN%g

I R I [ f

L L

= e

e

= HIGH LEVEL VOLTASGE
= LOW LEVEL VOLTAGE
= IRRELEVANT

2602 4537
QUAD 2 INPUT MUX, S2SN
745158 (FOR REF ONLY)
16 PIN DIP

PAGE

208

REV

DTN 30 B-70

1A

NUMBER

1B

) 2A

2B

4A

4B

SELECT S I

»)

L]

GND PIN 8
vV . PIN 16
cc

2602 4937

QUAD 2 INPUT MUX, S2SN

748158 (FOR REF ONLY)
16 PIN DIP

PAGE

209

REY.

=%

K

I —
oYKk 30 8-7C



NUMBER )
DIO pIl DI2 DI3 06 0475
7 ) (12) —
210
REV.
E
@) oy
¢ (10)  poy
(13) D03
O LOGIC SYMBOL
BRQOD
3
(11) (14) . D00 o—;
— p10 P01 o>
. . v 7 . l10
"RO1  RO2 RO3 s Doz P
LOGIC DIAGRAM TS D12 Do3p 2
o —< 1 p13 ROO —5—
- : L Ipe RO1 |2
LOGIC FUNCTION , _ _1d e roz 111"
DE RE_| DI(n) | DO(n) | RO(n)| ro3 14
0 0 p z D0(n)| I
0 1 X z z |- GND PIN8
1 1| 1 0 Z | X = DON'T CARE Vee PIN 16
Z = HIGH IMPEDANCE STATE ‘
1 1 0 1 2 |62 tow 4
1 0 1 0 1 | 1 = nIcH
1 0 0 1 0
LOADING RULES
INPUT OUTPUT DISABLED
(LOAD ENABLED) (DRIVE) (LOAD)
DI(n) .83/.13 N/A .83/.13
po(n) 3.33/.13 150/27 3.33/.13
RO(n) N/A 30%/11.25 3.33/.13
DE,RE .83/.13 N/A N/A

%1.5/-UNIT LOAD DRIVE CAPABILITY AVAILABLE AT 3,5V, VOH,

1270 8699

TRI-STATE QUAD BUS RECEIVER (INVERTING) BRQN

8T26A (FOR REF ONLY)

16 PIN DIP:
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