
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HAL Series 20

Logic Diagram HAL16R6
INPUTS (0-31)
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HAL Series 20

PRODUCT TERMS (0-63)

INPUTS (0-31)

Logic Diagram HAL16R4
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HAL Series 20

Logic Diagram HAL16X4
INPUTS (0-31)
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PRODUCT TERMS (0-63)

HAL Series 20

INPUTS (0-31)

Logic Diagram HAL16A4
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HAL DESIGN SPECIFICATION

HAL
PART NUMBER
/ [/
USER'S PART NUMBER REV NAME DATE
TITLE
COMPANY, CITY, STATE
PIN 1 PIN 2 PIN 3 PIN 4 - . PIN 5
GND
PIN 6 PIN 7 PIN 8 PIN 9 PIN 10
PIN 11 PIN 12 PIN 13 PIN 14 PIN 15
- - —_— - __VveC
m//l—le 16 PIN 17 PIN 18 PIN 19 PIN 20
EQUATIONS
DESCRIPTION
LEGEND: = EQUAL + OR :t+: XOR / COMPLEMENT
:= REPLACED BY * AND :*: XNOR ( ) THREE-STATE
F 110

7.40



FUNCTION TABLE

PIN A PIN B PIN C PIN D PIN E

PIN F PIN G PIN H PIN | PIN J
PIN K PIN L PIN M PIN N PIN O
| PIN P PIN Q PIN R
| i
COMMENT
; R . _ . . COMMENT

— — — ——r —— — s o i s s s s i, . s
s — — — — — o o i i, s, s s o oottt ot .
— — — — o—— — — — — — — — s, oo i e i, .
: — — — —— —— —— — — — — | — t— — — s st e
|
—— s i, s it st s i s . i i, st o, e oo
—— e a— — — —— — — —— — —— t—— — — —_—— o
— — — —— i . it s s, it s et s e sttt s
— e — — — — — — — — — — — — o—— — — —
—— —— —— — —— — s c— — — t—— — o— — — — s
—— i S s | o s i o e oty e i St sy
| —— — — —— —— — s S, et st s e s e, e e, s
— — — — — s —— — — —— —— — —— e i sttt e

LEGEND: H HIGH C CLOCK Z  OFF
L LOW X IRRELEVANT

F 109 . w> _ Ad



Hard Array Logic Family

HAL Series 24 Data Sheet

Features/Benefits

o Gate array equivalent of up to 300 gates.

e Semi-custom solution

e Reduces SSI/MSI chip count greater than 5 to 1

¢ Prototype using field-programmable version — PAL.
o Cost savings up to 40% compared to PAL

Security link disabled for design secrecy.

e Test and simulation made simple with PALASM Function
Table

o Saves space with 24-pin SKINNYDIP™ packages

Description

The HAL family utilizes standard Low-Power Schottky TTL
process and automated mask pattern generation directly from
logic equations to provide a semi-custom gate array for
replacing conventional SSI/MSI gates and flip-flops at reduced
chip count.

The family lets the systems engineer “design his own chip” by
AND and OR gates to perform his desired logic function.
Complex interconnections which previously required time-
consuming layout are thus “lifted” from PC board etch and
placed on silicon where they can be easily modified during
prototype check-out or production.

The HAL transfer function is the familiar sum of products. Like
the ROM, the HAL has a single array of selectable gates. Unlike
the ROM, the HAL is a selectable AND array driving a fixed OR
array (the ROM is a fixed AND array driving a selectable OR
array). In addition the HAL provides thee options:

e Variable input/output pin ratio
e Programmable three-state outputs
e Registers with feedback

o Exclusive-OR gates

Unused inputs are tied directly to Vo or GND. Product terms
with all fuses blown assume the logical high state, and product
terms connected to both true and complement of any single
input assume the logical low state. Registers consist of D type
flip-flops which are loaded on the low-to-high transition of the
clock. HAL Logic Diagrams are shown with all fuses blown,
enabling the designer to use the diagrams as coding sheets.

SKINNYDIP is a registered trademark of Monolithic Memories

PART

NUMBER PKG DESCRIPTION

HAL12L10| JNF [ Deca 12Input And-Or-Invert Gate Array
HAL14L8 | JNF| Octal 14Input And-Or-Invert Gate Array
HAL16L6 | JNF| Hex 16Input And-Or-Invert Gate Array
HAL18L4 | JNF [ Quad 18Input And-Or-Invert Gate Array
HAL20L2 | JNF| Dual 20Input And-Or-Invert Gate Array
HAL20C1 | JNF 20Input And-Or/And-Or Invert Gate Array
HAL20L10| JN,F | Deca 20Input And-Or-Invert Gate Array
HAL20X10{ JN,F [ Deca 20 Input Registered And-Or-Xor Gate Array
HAL20X8 | JNF| Octal 20Input Registered And-Or-Xor Gate Array
HAL20X4 | JNF| Quad 20Input Registered And-Or-Xor Gate Array

To design a HAL, the user first programs and debugs a PAL
using PALASM and the “PAL DESIGN SPECIFICATION”
standard format. This specification is submitted to Monolithic
Memories where it is computer processed and assigned a bit
pattern number, e.g., P01234. Monolithic Memories accepts the
PAL DESIGN SPECIFICATION in one of three forms:

1. Computer generated listing.

2. Typed or hand-written forms F107 and F108. See example on
pages '7-30, 7-31 and forms on pages 7-42 and 7-43.

3. Direct online data transmission to Monolithic Memories
Timeshare computer system via telephone (local telephone
network to major US cities, London and Paris) or TWX
(online Boston TWX no.).

Monolithic Memories will provide a PAL sample for customer
qualification. The user then submits a purchase order for a HAL
of the specified bit pattern number, e.g., HAL18L4 P01234. See
Ordering Information below.

Ordering Information

HARD ARRAY LOGIC FAMILY
NUMBER OF ARRAY INPUTS
OUTPUT TYPE

L =ACTIVE LOW

C = COMPLEMENTARY

X = EXCLUSIVE-OR REGISTERED

NUMBER OF OUTPUTS

TEMPERATURE RANGE
C= 0C TO +75C

PACKAGE
N = PLASTIC DIP
J = CERAMIC DIP
F = FLAT PACK
OPTIONAL HI-REL PROCESSING
8838 = MIL-STD-883,
METHOD 5004 & 5005 LEVEL B
883C = MIL-STD-883,
METHOD 5004 & 5005 LEVEL C
B = MIL-STD-883,
METHOD 5004 EQUIVALENT
C = MIL-STD-883,
METHOD 5004 EQUIVALENT
BIT PATTERN NUMBER

' _ A

HAL 78 L4 CJ 883B P01234

Monolithic

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408)739-3535 Twx:910-330-0220 Mi@morles

7.A9

M=-55C TO +125C (CASE TEMPERATURE)



HAL Series 24

HAL18L4
HAL20X4
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HAL Series 24

Absolute Maximum Ratings
................................................................................ 7

Supply Voltage, VCC
Input Voltage
Off-state output Voltage
Storage temperature

Operating Conditions

Operating  Programming

.o 12v

. MILITARY COMMERCIAL
TER !
SYMBOL PARAMETE! MIN TYP MAX| MIN TYP MAX UNIT
Vee Supply voltage 45 5 551 475 5 525| V
Low 40 20 35 20
i f clock n
tw WIdﬂTl}O clocl High o T % 0 ns
tsu Set up time 60 38 50 38 ns
th Hold time 0 -15 ¢] -15
Ta Operating free air temperature ~55 0 751 °C
Tc Operating case temperature 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL. PARAMETER TEST CONDITIONS MIN TYP{t MAX | UNIT
ViL Low-level input voltage 08| Vv
ViH High-level input voltage 2 \Y
Vic Input clamp voltage Voo = MIN I| = -18mA -08 -15 v
i Low-level input current T Voo = MAX V) = 0.4V 002 -025{ mA
hH High-level input current 1 Voo = MAX V| = 24V 25 | uA
h Maximum input current Veo = MAX V| = 55V 1] mA
v = MIN | 12L10, 14L8, 16L6 -
_ ce 18L4, 20L2, 20C1 loL = 8mA
VoL Low-level output voltage Vi =08V 03 05 v
v oy |20L10, 20X10 MIL gL = 12mA
IH =2V 1'20x8, 20x4 COM I, = 24mA
Vee = MIN lon = —2mA MIL
VoH High-level output voltage ViL = 08v 24 28 v
Vig = 2v Ion = -32mA COM
lozL Vee = MAX Vg = 04V =100 | pA
Oft-state output current T Vi = 08v
lozH Vi = 2V Vo = 24V 100 | A
l0s Output short-circuit current **| Ve = 5V Vo = OV =30 -70 -130 | mA
12010, 1418, 16L6,
lce Supply current v £ MAX 18L4, 20L2, 20C1 6 - 100 A
cc 20X4, 208, 20X10 - 120 180 | "
20L10 90 165

1 1/0 pin leakage is the worst case of lozx o lix eg. lix and lgzy

'H' All typical valuesareatV

CC=5V'TA = 26°C.

* Pins 1 and 13 may be raised to 22V max.
*% Only one output shorted at a time.
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HAL Series 24

Switching Characteristics
Over Operating Conditions

MILITARY COMMERCIAL '
T
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX UNIT
12L10, 14L8,
tPD Input to 16L6, 18L4, Ry = 5600 25 e 25 0| ns
output Ro = 1.1k
20L2, 20Ct1
tep Input or feedback to output 35 60 35 50 [ ns
t Clock to output or feedback 20 35 20 30| ns
tCLK Pin 13 to Lcl>pt ut enable 20L10, 20X10 20 45 20 35| ns
u n
lPZX F’! 13 to output disable 20%8, 20X4 20 45 20 35| ns
n
2,74 P : Ry = 2000
tpzx Input -to output enable R. = 3900 35 55 35 45| ns
tpxz | Input to output disable 2 B 5 3 45| ns
fMAX Maximum frequency 105 16 125 16 MHz
Test Load
5V
§R1
outPuT O—v——l—@ TEST POINT
SZ Ry I sopF
J
L
Schematic of Inputs and Outputs
Vee O- EQUIVALENT INPUT . TYPICAL OUTPUT Ovee
8kl NOM :, 400 NOM
<
INPUT =
OUTPUT
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HAL Z20x10
PART NUMBER

HAL DESIGN SPECIFICATION

INT 8C2 (o) _BRxeR 2/28/ 8
USER'S PART NUMBER REV NAME DATE
NowaL PeaisTER
TITLE
MM SUNNYVALE, CA
COMPANY, CITY, STATE
— G DO __ _D\ _D2 D3 K-y
PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6
D5 D6 ©7 D8 /LD GND
PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12
108 NC Q7
PIN 13 PIN 14 PIN 15 PIN 16 PIN 17 PIN 18
Q4 d‘:’, 2 vCC
PIN‘19 PIN 20 PIN 21 PIN 22 PIN 23 PIN 24
/Q0 =/ Q0% /\p 3HoL0 QO
EQUATIONS | + /DO * \_D ., LOAD DO
/el :=/Q\ % /LD 5> voo QI
+/ 01 % LD 3 LOAD ©I
/Q2 :=/Q2 * /LD s oo Q2
+/D2% LD 3 LOAD D2
/Q3 :*/ Q3 % /LD 3 RoLo 3
+/D3 % LD 5 LOAD D3
/QA =/Q4 *» /LD 3 HOLD A4
+/D4 * LD 3 LOAD D4
/as :=/Q5 */LD JHoLp QS
+/D5 % LD 3LOAD D5
/Qb */Qb %/ D 3 MO QG
+/D6 *» LD 5> LOAD O6
/QT :=/QT7 %/LD ; HoLo Q7
+/D7 %* LD 3 LOAD D7
/Q® =/G8 ¥ /LD 5 oD (B
+/D8B * LD 31loap D8
DESCRIPTION:

TWE NOMAL REGSTER. 1S A Q-BI\T RessTER THUAT LOADS THE DATA

WPUTS IE LOAD LINE IS SELECTED OTWERWISE NOLDS TRE OR\-IAL OATA.

LEGEND: EQUAL

REPLACED BY

7-46

+ OR
* AND t*s:

+4+: XOR
XNOR

/ COMPLEMENT
(' ) THREE-STATE
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/UNCTION TABLE

_CcK OE LD o8 D7 Ve
i PIN A PIN B PIN C PIN D PIN E PIN F

. I oL D3 -2 O D0

| PIN G PIN H PIN | PIN J PIN K PIN L

Q17 _Qk @ _ Q5 @ _®a  _Q3

PIN M PIN N PIN O PIN P PIN Q PIN R

DETA W OATA O\ITYT
OMMENT
loLOVPODDODDDDD @0 qaeqQa @
{eE D87 54321087 6s54321 0__ COMMENT
;ABCDEFGHIJKLMNOPORSTUV
|
| AL XX X XXx XXXXZz2z2Z2Z2z22Z2Z_ _Test W-Z
CHHL L LLLL Lo L L Lt L LLl = _1LoaAD Au. Zeeos
A XX XX XXxXLLLeeotiteryrl @ _Hoo AL Zexs

R x
HH 3 UWD HHAE AN MY BN LOAD AL ON&
X% XXX xXx%x XHHW anunuuwuwh _Hoo AL ones

SR s T

— — — — — — — — — — — — — — — — — t— — — a— " an

LEGEND: H HIGH - C  CLOCK Z OFF
L LOW X  IRRELEVANT

7-47
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HAL Series 24

Logic Diagram HAL12L10
INPUTS (0-39)

01 213 4 89 1213 16 17 2021 24 25 829 23 36 37 38 39

: ’ B:D 23
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" | 21
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2 . 20
25

s

32 19
3

PRODUCT TERMS (0-79)
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% 16
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HAL Series 24

PRODUCT TERMS (0-79)

INPUTS (0-39) Logic Diagram HAL14L8

01 23 a5 67 89 1213 16 17 2021 2 25 28 29 32333635 36 373839

B>

i m 20

4 N
2
25

5 N

BT .

7 N
—3
|
a8
a3
8 N

01 2] a5 601 8 9 1213 617 202 2 25 29 3233335 36 37383




HAL Series 24

Logic Diagram HAL16L6
INPUTS (0-39)

01 23 4567 880N 1213 16 17 202 n 25 282030 31 32333435 36373839

x
T;

| &

R
e 32 19
7] 3
=
o5 N
= —1%
[
3
w0 18
3 : BIo>—
[*]
-4
a 7 n
8
) 17
50
51
8 N

B W1 2 1 1617 21 2% 25 8 25 30 31 2 4 337383
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HAL Series 24

Logic Diagram HAL18L4

INPUTS (0-39)
001 23 4567 89101 1213115 1617 02 0252627 28293031 3233 I NN
1 [ .
2
-
3 N | 23
4 N :‘I 22
5 N 21
% Gt
-~ 2
g" 2 B
(=) % 20
* 2
28
E 2
W 6 N
- |2
-
g 2
o 3 19
o 3
@ 35
o
0
a 18
a2
a3
7 N
a8
ag
s 17
51
52
53
8 N A 16
9 ~N AI 15
10 ‘IE > 14
1 N A 13
o-z:d 405 6 7.8 9101 121315 60 2021 2252627 28203031 32333435 363738
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HAL Series 24

Logic Diagram HAL20L2
INPUTS (0-39)

01 23 4567 8 9 1011 12131415 1617 1819 202122 23 24 252627 28 2930 31 32 3334 35 36 37 3839

-

.

;

ﬁ 21

.

ﬂ 20

PRODUCT TERMS (0-79)

ﬂ‘ 15

q 14

345 5 7 8 91011 12131415 1617 1819 20212223 24 252627 28293031 32333435 36 37 38 39
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HAL Series 24

PRODUCT TERMS (0-79)
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Logic Diagram HAL20C1
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HAL Series 24

Logic Diagram HAL20L10
INPUTS (0-39)

01 23 45 67 8B 91011 12131415 6171819 20212223 24 252620 28293031 3233 34 35 36 37 3839
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HAL Series 24

PRODUCT TERMS (0-79)

Logic Diagram HAL20X10

INPUTS (0-39)

W1 12131415 1617 1819 202122 23 24 252627 28293031 323334 35 3637 383
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HAL Series 24

Logic Diagram HAL20X8

INPUTS (0-39)

>

01 23 4567 880N 12131815 1617 1819 20212223 20 252627 28 2930 31 323334 35 36 37 3839
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PRODUCT TERMS (0-79)
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7-56



HAL Series 24

PRODUCT TERMS (0-79)

INPUTS (0-39)

Logic Diagram HAL20X4
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HAL HAL DESIGN SPECIFICATION

PART NUMBER
/ [/
REV NAME DATE

USER'S PART NUMBER

TITLE

COMPANY, CITY, STATE

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6
GND

PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12

PIN 13 PIN 14 PIN 15 PIN 16 PIN 17 PIN 18
VCC

PIN 22 PIN 23 PIN 24

PIN 19 PIN 20 PIN 21

EQUATIONS

DESCRIPTION:

XOR / COMPLEMENT

EQUAL + OR
XNOR ( ) THREE-STATE

:= REPLACED BY * AND

F 108

LEGEND:

oo o0
e o0
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FUNCTION TABLE

PIN E PIN F

T PANA T PANB PIN C PIN D
PIN G TPANH TPAnNT ThANT TPANK PIN L
TANm TPANN “PNO “hNP PIN Q PIN R
“ANT “PNU PIN V

PIN S

COMMENT
COMMENT

LEGEND: H HIGH C CLOCK Z OFF
L LOw X IRRELEVANT

F 107
7-59



Octal Counter
SN54/74LS461

Features/Benefits

® Octal counter for microprogram-counter, DMA controller
and general purpose counting applications

8 bits match byte boundaries

Bus-structured pinout

24-pin Skinny DIP® saves space
® 3-state outputs drive bus lines
e Low current PNP inputs reduce loading

e Expandable in 8-bit increments

Description

The LS461 is an 8-bit synchronous counter with parallel load,
clear, and hold capability. Two function select inputs (Ig, 11)
provide one of four operations which occur synchronously on
the rising edge of the clock (CLK).

The LOAD operation loads the inputs (D7-Dg) into the output
register (Q7-Qq). The CLEAR operation resets the output
register to all LOWs. The HOLD operation holds the previous
value regardless of clock transitions. The INCREMENT opera-
tion adds one to the output register when the carry-in input is
TRUE (CI = LOW), otherwise the operation is a HOLD. The
carry-out (CO) is TRUE (CO = LOW) when t_he output register
(Q7-Qg) is all HIGHS, otherwise FALSE (CO = HIGH).

- The output register (Q7-Qq) is enabled when OC is LOW, and
disabled (HI-Z) when OC is HIGH. The output drivers will sink
the 24 mA required for many bus interface standards.

Two or more LS461 octal counters may be cascaded to provide
larger counters. The operation codes were chosen such that
when |1 is HIGH, Ig may be used to select between LOAD and
INCREMENT as in a program counter (JUMP/INCREMENT).

Function 'I'able

OC | CLK | 11| 1p | Ci |D7-Dg | @7-Qq | OPERATION
H| x | x|x|x]| x z |HIZ

L plufelx | ox L |CLEAR

L R T T ' Q |HOLD

L 1 {H{L|Xx| D D [LOAD

L P lH{HIH] X Q |HOLD

L t |H|H|{L| X |Qplust|INCREMENT

For supplementary information, see appendix, this section.

Ordering Information

PART NUMBER PACKAGE TEMPERATURE
SN54LS461 Js MIL
SN74LS461 NS, JS COM

Logic Symbol

A4
CLK]1 24]vce

Eﬁ CARRY IN

oo

e [ -
oara | 02[&}—1ps rr oo —fi8Jas | 00
IN CNTR out
os[f}—jos  aef—{8]os
N N
os[s}—os  as|—{1]as
o}—o7 . a7
07: 110cco [Eor
|1E l Eé‘d CARRY OUT
ano [iZ ]oc

L B _¥ . N

M
1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 mos m



Logic Diagram

CLK

Do

D1

D2

D3

D4

D5

Dé

D7

GND

SN54/74LS461

Octal Counter

1> ~ 24
i S — <3 23
3 “-’1 Fr - 2
4 0 e D 2
5 6 g : —?— 20
6 é _“ —E—i 19
7 é T = DT 18
8 Jﬂ _Jﬁ D—*w?' 17
e - ;@ﬁh}? 16
10 y = £ 15
n Q Do "
12 Do Bt

vce

Qo

Qa1

Q2

Q3

Q4

Qs

Qs

Q7

8
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Octal Shift Register
SN54/74LS498

Features/Benefits Ordering Information

e Octal shift register for serial to parallel and parallel to serial PART NUMBER | PACKAGE TEMPERATURE
applications , SN54L.5498 S MIL

* 8 bits match byte boundaries SN74L.5498 ~ NS, JS COM

® Bus-structured pinout

o 24-pin SKINNYDIP™ saves space

o 3-state qutpuis drive bus lines

e Low current PNP inputs reduce loading

e Expandable in 8-bit increments

Description

The LS498 is an 8-bit synchronous shift register with parallel

load and hold capability. Two function select inputs (g, I1)

provide one of four operations which occur synchronously on Logic Symbol
the rising edge of the clock (CLK). g

The LOAD operation loads the input (D7-Dg) into the output
register (Q7-Qq). The HOLD operation holds the previous

value regardless of clock transitions. The SHIFT LEFT operation CLKE 28] vee

shifts the output register, Q, one bit to the left; Qg is replaced

by LIRO. RILO outputs Q7. L IOE i—juno SHIFT 1/0
o Vuno

The SHIFT RIGHT operation shifts the output register, Q, one DOE 300

bit to the right; Q7 is replaced by RILO. LIRO outputs Qq- ’ D1E-—D1 a1l EQ‘

The output register (Q7-Qyg) is enabled when OC is LOW, and 2 D"’E L Ios Qz2f— Ecz

disabled (HI-Z) when OC is HIGH. The output drivers will sink 8

the 24 mA required for many bus interface standards. DATA D3E"°3 BIT 03—1303 DATA

IN SHFT out
E : D4E—-——D4 REG Q4[—118]Qa
Two or more LS498 octal shift registers may be cascaded to
provide larger shift registers as shown in the application section. D5 E —1D5 Qs Eos

pe[5}—fos = as|—{is]ae

or[io}—p7 ___art—Tior

Function Table 1t OCRILO
— n[] 1] RiLo sHiFT 1o

OC |CLK | 11|19 |D7-Dg 07-00 OPERATION anoliz wloc

H X X | X X Z HI-Z

L 1 L|L X L HOLD

L t L{H X SR(Q) | SHIFT RIGHT

L t H|L X SL(Q) | SHIFT LEFT

L t HIH D D LOAD

For supplementary information, see appendix. this section
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SN54/74L.5498

Logic Diagram
Octal Shift Register

ax| 1 H> ~ 24 |Vec
—
o| 2 H>— QT 23 | uro
oo| 3 h—q 22 | ao
o] 4 ﬁ; ﬁ— 21 |ar
p2] 5 = —T 20 |
x| 6 JT 19 | o
oa] 7 ::_; -T 18 | as
os| 8 ;; :EWT 17 | os
| 0 = 9 16 | oo
or] 10 —i; E ﬁ— 15 | or
o 11 ;D——Br 14 | auo
ano | 12 <} 13 |oc
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Multifunction Octal Register

SN54/74LS380

Features/Benefits

e Octal Register for general purposes interfacing applications
* 8 bits match byte boundaries

e Bus-structured pinout

24-pin SKINNYDIP™ saves space

e 3-state outputs drive bus lines

e Low current PNP inputs reduce loading

Description

The LS380 is an 8-bit synchronous register with parallel load,
load compliment, preset, clear, and hold capacity. Four control
inputs (LD, POL, CLR, PR) provide one of four operations which
occur synchronously on the rising edge of the clock (CLK). The
LS380 combines the features of the LS374, LS377, LS273 and
LS534 into a single 300 mil wide package.

The LOAD operation loads the inputs (D7-Dg) into the output
register (Q7-Qq), when POL is HIGH, or loads the compliment
of the inputs when POL is LOW. The CLEAR operation resets
the output register to all LOWs. The PRESET operation presets
the output register to all HIGHs. The HOLD operation holds
the previous value regardiess of clock transitions. CLEAR over-
rides PRESET, PRESET overrides LOAD, and LOAD overrides
HOLD.

The output register (Q7-Qq) is enabled when OC is LOW, and
disabled (HI-Z) when OC is HIGH. The output drivers will sink
the 24 mA required for many bus interface standards.

Function Table

Ordering Infdrmation

PART NUMBER PACKAGE TEMPERATURE
SN54L.S380 Js MIL
SN74LS380 NS, JS COM

Logic Symbol

A\ 4
CLK]1 24]jvcce
E)'E——.«——é B CLR
LD VCLR

DATA

IN D4E
DGE

DO E ——1D0 Qo|

oo ot

ozE—«oz a2t

os[6 03 gy Q3

1
os[E}—pos s

D4 Q44— EO4

oo
o

201 Q2

EOS

DATA
out

or [

D6 Q6—1 EQG

D7 Q7 — 15|
POLOCPR a7

poLEP—J L—— 14] PR
GND {12 13]0C

EQS

OC | CLK | LD | POL | CLR | PR | D7-D0 | Q7-Q0 | OPERATION
H| X | x| x X | X X z HI-Z
L]t | x| X L | X X L CLEAR
L]+ | x| x| H]L X H PRESET

L] t|H| X | H]|H X Q HOLD
Lt |L|H|H]|H]|] D D LOAD true
L 1 L] L H | H D D LOAD comp

For supplementary information, see appendix, this section.

Monolithic
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SN54/74LS380

Logic Diagram

Octal Register

U/

ac| 1 D> 24 |vee
ol 2 57 23 |cR
0| 3 __ T 22 |
D1 4 . ) 2] Q1

D ng) j}
D2; 5 5o 20 Q2

> 17 f

]

o3l 6 LD: :Ei E_‘ 19 |os
M= =g gl
os| 8 T 17 |©
os] g == 55 f 16 [oe
"L e j} il
oLt 11 <H 14 |7
ano | 12 _<},_ 13 ‘oC




10-Bit Counter

SN54/74LS491

Features/Benefits

Ordering Information

e CRT vertical and horizontal timing generation PART NUMBER PACKAGE TEMPERATURE
* Bus-structured pinout " SN54LS491 Js MIL
e 24-pin SKINNYDIP™ saves space SN74LS491 NS, JS CcoM
o 3-state outputs drive bus lines
e Low current PNP inputs reduce loading
Logic Symbol
A4
“CcLK E~—\ 28] vee
. A"
.4 pof2}—oo co}—{23] @0
Description B 2]
oo {7
The ten-bit counter can count up, count down, set, and load 2 DATA
LSB's, 2 MSB's and 6 middle bits high or low as a group. All IN D2-7 E~—Dz-7 Q2 —E Q2
operations are synchronous with the clock. SET overrides | ]
LOAD, COUNT and HOLD. LOAD overrides COUNT. COUNT os [F}—oe  as|—fa] o
is conditional on CIN, otherwise it holds. { [0} E— D9 Q4 |—{ 18] Q4 DATA
All outputs are enabled when OC is low, otherwise HIGH-Z. fEE_O LD Qs .__,E Qs ?OUT
The 24 mA g outputs are suitable for driving RAM/PROM _ ;
address lines in video graphics systems. CNTE“*D CNT Q6 —*-E Q6
O ) o [V S [ T
SET [10 SET Q8 ———Eos
EmE_{,cmoc Q9 ____Eog
[)
ano [12] i) ec
Function Table
OC | CLK | SET | LD |CNT | CIN | UP | D9-DO| Q9-Q0 | OPERATION
H X X X X X X X z HI-Z
L ! H X X X X X H Set all HIGH
L 1 L L] x | x|x D D LOAD D
L t L H H X X X Q HOLD
L t L H L H X X Q HOLD
L t L H L L L X Q plus 1 | Count UP
L t L H L L H X Q minus 1 | Count DN

For supplementary information see appendix this section.

e Y 7 3

Monolithic
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SN54/74L5491

Logic Diagr
gic Diagram 10-Bit Up/Down Counter

ek 24 |vec
oo TL 23 |0
D, 0P =]
?‘1 21 |
oe ?m 20 fos
os -?.k 19 [o
© ?J 18 [os
|
o ’ ~ 17 fos
w 16 |or
e
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16:1 Mux
SN54/74LS450

Features/Benefits Ordering Information

¢ 24-pin SKINNYDIP™ saves space PART NUMBER | PACKAGE | TEMPERATURE
o Similar to 74150 (Fat DIP) SN54L.S450 Js MiL

e Low current PNP inputs reduce loading SN74L.5450 NS, JS COM
Description

The 16:1 Mux selects one of sixteen inputs, EO through E15,
specified by four binary select inputs, A, B, C, and D. The true
data is output on Y and the inverted data on W. Propagation
delays are the same for both inputs and addresses and are
specified for 50 pF loading. Outputs conform to the standard 8
mA LS totem pole drive standard.

Logic Symbol

Function Table

INPUT OUTPUT eo [1] *~—VL 22] vee
SELECT WY E1E—E1 E0 A——EA
2.¢ B° 4 p— EaE—ez s—27] 8
L L L L | E0 EO
L L L H| E E es [i}—e cr—ale
L L H L | B e | ' sEl—{e oo
L L H H)]EBEB es s }—{es v—{1g v
L H L L | E2 E4
L H L H| B E5 E‘Ef‘“ wig] w
L H H L | B E6 i} esp{ens
L H H H ?_7 E7 E8E"—EB E14r———EE14
: ;: :: : E_g Ez es [0 E9 E13LﬂE E13
H L H L |E0 EW0 er0 [iT}—{E10g, E12}—{13] £12
H L H H|ET EN ano [ L Flen
H H L L |ET2 E12
H H L H | E13 E13
H H H L | E14 E14
H H H H | ET6 E15

For supplementary information, see appendix. this section
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SN54/74L8450

Logic Diagram

EO

E1

E2 ]|

E3

E4

ES

E7

E8

E9

E10

GND

16:1 Mux

24

1
2 23
3 2
4 MMM 21
,__E_/
,__’_J
9 =) 2
=5
6 = 19
=
=gl
7 Saf— > = B
8 = 17
g
9 — 16
=
—1)
gﬁ
10 15
11 14
12 13

vcc

E15

E14

'E13

'E12

EN
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Dual 8:1 Mux

SN54/74LS451

Features/Benefits

e 24-pin SKINNYDIP™ saves space
e Twice the density of 74LS151

e Low current PNP inputs reduce loading

Description

The dual 8:1 Mux selects one: of eight ‘inputs, DO through D7,
specified by-three binary select: inputs, A, B, and C. The true
. data is output on Y when strobed by S. Propagation delays are
the same for inputs, addresses and strobes and are specified for
50 pF loading. Outputs conform to the stahdard 8 mA LS totem

pole drive standard.

Function Table

INPUTS OUTPUTS
SELECT STROBE
C B A s Y
X X X H H
L L L L DO
L L H L D1
L H L L D2
L H H L D3
‘H L L L D4
H L H L D5
H H L L D6
H H H L D7

For supplementary information, see appendix, this section:

Ordering Information

PART NUMBER PACKAGE TEMPERATURE
SN54L.8451 Js MiL
SN74L8451 NS, JS COM

Logic Symbol

1D0 E —— 24]Vee

D1 E 101'%° A 23] A
w2 [G}—{w2 s
ws[a}—ws  ct—{7]c
wafsl—ws s—as
105 [} ws v
06 [T}—{s  2v|—{ig2v
107 3] 107 207 [17] 207
200 [s}—{200 206 —{76] 206
201 [i)}—201  20s—{15] 205
202 E {202 ,204—{7a] 204

ano [iZ

2D3

[13] 203

- 7-70
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SN54/74L8451

Logic Diagram

Dual 8:1 Mux

-\

1D0; 1 24
1011 2 23
w2 3 V\L 22
3] 4 %Z : |~ 21
Do :.37
a] § ol 2
105‘} 6 18
woe} 7 18
= :
o7 8 b j — 17
200] 9 i = 16
=
201] 10 1 l‘D ] 15
|
202] 11 14
enof 12 13

vce

1Y

2y

'2D7

2D6

2D5

2D4

2D3
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Quad 4:1 Mux
SN54/74LS453

Features/Benefits
® 24-pin SKINNYDIP™ saves space
® Twice the density of 74LS153

e Low current PNP inputs reduce loading

Description

The quad 4:1 Mux selects one of four inputs, CO through C3,
specified by two binary select inputs, A and B. The true data is
output on Y. Propagation delays are the same for inputs and
addresses and are specified for 50 pF loading. Outputs conform
to the standard 8 mA LS totem pole drive standard.

Function Table

INPUT OUTPUTS
SELECT Y
B A
L L Co
L H Cc1
H L C2
H H C3

For supplementary information, see appendix, this section

Ordering Information

PART NUMBER PACKAGE TEMPERATURE
SN74LS453 JS MIL
SN54L.5453 NS, JS COM

Logic Symbol

o[ %’ 28] vee
o1 [TF—{1cr'©° A-—EA
123 icz  sl—{27] s
1c3[a}—Hfics  acs —E aca
2co [5F—f2co  1v[—{20] 1v
2c1 [s}—2ct  2v —‘E 2y
w2 [T}—2c2  av|{igav
2c3 [§}— 2ca  av|—17] av
3co E}— sco  acz|—]ig] ac2
ac1 [ig}—{sct  ac1 5] act
ac2 i l— 3c23c34co - E aco
ano [z J E— [13] scs

1165 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229
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Logic Diagram

1co

1C1

1C2

ic3

2C0

2C1

2C2

2C3

3Co

3C1

3C2

GND

SN54/74LS453

Quad 4:1 Mux

/

1 2

2 23

3 \L 22

M M

4 - 21
=]

5 - 20
—

6 19
=
——

7 18
—
—

8 i 17
—1

9 = 18
—]

10 15

1 14

12 13

4C3

1Y

2y

3y

4y

ac2

4C1

4Co

3C3
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SN54/74LS461

Absolute Maximum ‘Ratings

SUPPIY VORBGE V50w - et et e e v
INPUL VORBGE . 5.5V
Off-state oUtPUL VOIRAGE .. ... . e, 5.5V
Storage temperature . ... .. ... -65° to +150°C

Operating Conditions

i MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX |MIN TYP MAX UNIT
Vee Supply voltage 45 5 55 | 4.75 5 5.25 v
. Low 40 35
tw Width of clock - ns
High 30 25
tsu Set up time 60 50 ) fe
th Hold time 0 -15 0 -15
Ta Operating free-air temperature -55 : 0 ) 75| °C
Tc Operating case temperature o 125 °C

Electrical Characteristics over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS .| MmN TYP T MAX UNIT
ViL Low-level input voltage . 0.8 v
ViH High-level input voltage 2 ) v
Vic Input clamp voltage Vo = MIN I| = -18mA -15) V

L Low-level input current Voo = MAX V| = 04V . 025 mA
[IT™) High-level input current Voo = MAX V) = 24V 251 uA
I Maximum input current Voo = MAX V) = 5.5V 1] mA
Vec = MN MIL loL = 12mA
VoL Low-level output voltage ViL =08V 0.5 \
Vi =2v COM 'OL = 24mA
Vee = MIN MIL " IoH = -2mA
VoH High-level output voltage ViL =08V 2.4 \Y%
Vig = 2v COM loH = -3.2mA
‘ Ve = MAX B
'0ZL | Off.state output current V)L =08V Vo 04V 1004 wA
| v ey Vo =24 100 | wpA
OZH IH
los Output short-circuit current* Ve = 5.0V Vo =0V -30 -130| mA
lcc Supply current Voo = MAX 120 180 mA

* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

T Al typical valuesare atV . . =5V, T, = 25°C

cC A

Switching Characteristics over Operating Conditions

TEST CONDITIONS MILITARY COMMERCIAL
SYMBOL PARAMETER UNIT
. (See Test Load) MIN TYP MAX [MIN TYP MAX
" fMAX Maximum clock frequency 10.5 1125 MHz
tpD Ci to CO delay. oL = 50 pF 35 60 35 5 | ns
tPD Clock to Q R = 2000 20 35 200 30| ns
tPD Clock to GO A = 3850 5% % 55 80 ns
tpzx Output enable delay 2 35 55 35 45| ns
tpxz Output disable delay 35 55 35 45| ns
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SN54/74L.S498

e ]

Absolute Maximum Ratings

SUPPIY VOIBGE V5 et vttt ettt et e v
INPUL VOIBGE . ... L 5.5V
Off-state oUtPUL VOIBGE .. ... e e 5.5V
Storage temperature .......... ..o -65° to +150°C
Operating Conditions
MILITARY COMMERCIAL
PARA| R y
SYMBOL RAMETE MIN TYP MAX | MIN TYP MAX UNIT
Vee Supply voltage 45 5 551475 5 525 V
Low 40 35
t Width of clock
w 1ath o High 20 25 ne
tsu Set up time 60 50 ns
th Hold time 0 -15 0 -15
Ta Operating free-air temperature -55 0 75| °C
Tc Operating case temperature 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
ViL Low-level input voltage 08} V
ViH High-level input voltage 2 v
Vic Input clamp voltage Voe = MIN I, = -18mA -15| V
L Low-level input current Voo = MAX V) =04V 0.25| mA
hH High-level input current Ve = MAX V| =24V 25| wA
Iy Maximum input current Ve = MAX V| = 5.5V 1] mA
Vec = MIN MIL loL = 12mA
VoL Low-level output voltage ViL =08V 05| Vv
ViH =2V COM loL = 24mA
Vee = MIN MIL loH = -2mA
VoH High-level output voltage Vi =o0s8v 24 Vv
Voo = MAX Vo =04V 100 | uA
. - Iz
ozt Off-state output current ViL =08v °
lozH Vi =2V Vo =24V 100 | pA
los Output short-circuit current* Vog = 50V Vo =0V -30 -130| mA
lcc | Supply current Voo = MAX 120 180 mA
* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
. T All typical values are at VCC =5V, TA = 25°C )
Switching Characteristics over Operating Conditions
. TEST CON .
« __tBOL PARAMETER T CONDITIONS MILITARY COMMERCIAL UNIT
. (See Test Load ) MIN  TYP. MAX | MIN TYP MAX
fMAX Maximum clock frequency : 10.5 125 MHz
t
PD 10, 11 to LIRO, RILO CL = 50 pF 35 60 35 50 | ns
tPD Clock to Q Ry = 2000 20 35 20 30| ns
tpp Clock to LIRO, RILO R, = 3900 55 95 55 80| ns
tpzx Output enable delay 2 35 55 35 45| ns
tpxz Output disable delay 35 55 35 45 | ns

e ]
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SN54/74LS380

. Absolute Maximum Ratings
Supply voltage Vo v vvvvviieniaenn OSSO v
INPUL VOIBGE ..o 5.5V
o Off-state oUtpUt VOIRBGE ... . 5.5V
| Storage tempPerature ... ....... ...t e -65° to +150°C
- Operating Conditions
| MILITARY COMMERCIAL
‘ ETER
| SYMBOL PARAM MIN TYP MAX | MIN TYP MAX UNIT ‘
| Voc | Supply voltage 45 5  55|475 5 525 V
\ High 40 40
Width of clock
% tw ' ' Low 35 35 ns
\ tsu Set up time 60 50 s
1 th Hold time ’ 0 -15 0 -5
| Ta Operating free-air temperature -55 0 75| °C
“ Tc Operating case temperature 125 °C
i
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MmN TypT MAX |UNIT
ViL Low-level input \}oltage 0.8 v
ViH High-level input voltage 2 v
Vic Input clamp voltage Voo = MIN I) = -18mA 15| Vv
I Low-level input current Ve = MAX V) = 04V 0251 mA
j IH High-level input current Ve = MAX V) =24V 25| uA
| 0 Maximum input current Vce = MAX V) = 55V 1] mA
‘i Vec = MN MIL loL = 12mA
VoL Low-level output voltage ViL =os8v 05| V
! Vig = 2v coM loL = 24mA
Vce = MIN MIL loH = -2mA
VoH High-level output voltage ViL =08V 24 \Y
VlH =2V COM IOH = -3.2mA
VCC = MAX
" =04 -1 A
lozt Off-state output current ViL =08v o o4v 00 u
_ Vo =24V 100 | pA
lozH Vig = 2v
los Output short-circuit current* Vce = 5.0V Vo =0V -30 -130| mA
lcc Supply current Vce = MAX 120 180 mA
* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
T Al typical values areat Vo =5V, T, = 25°C
Switching Characteristics Over Operating Conditions
B TEST CONDITIONS ' MILITARY ‘COMMERCIAL
SYMBOL PARAMETER (See Test Load) MN TYP MAX|MIN TYP max|YNT
f Maximum clock frequenc 105 12. MHz
MAX ey Cy = 50pF R
tpp Clock to Q Ry = 2000 20 35 200 30| ns
tpzx Output enable delay R1 - 3900 35 55 35 45| ns
tpxz | Output disable delay & 3 5% 35 45| ns




SN54/74L5491

Absolute Maximum Ratings

Supply voltage Voo
Input voltage
Off-state output voltage
Storage temperature

Operating Conditions

MILITARY COMMERCIAL
YMBOL PARAMETER
s MIN TYP MAX | MIN TYP MAX UNIT
Vee Supply voltage 45 5 55| 475 5 5.25 Vv
High 40 40
t Width of clock
w Low 35 35 ns
tsu Set up time 60 50
: ns
th Hold time 0 -15 0 -15
Ta Operating free-air temperature -55 0 75| °C
Tc Operating case temperature 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
ViL Low-level input voltage 0.8 \
ViH High-level input voltage 2 v
Vic Input clamp voltage Vee = MIN I} = -18mA -15| V
I Low-level input current VCC = MAX V) = 04V 025 mA
K High-level input current Voo = MAX V| =24V 25| pA
N Maximum input current Voo = MAX V| =55V 1] mA
Vec = MIN MIL IoL = 12mA
VoL Low-level output voltage ViL =08V 05| Vv
V|H =2V COM |OL = 24mA
Vce = MIN MIL loH = —2mA
VoH High-level output voltage Vi =08v 24 Vv
VIH =2V COM |OH = -32mA
VCC = MAX
| = 0.4 -1
OZL | Off-state output current ViL =08V Vo 0.4V 001 uA
_ Vo = 2.4V 100 | pA
lozH , ViH =2V
los Output short-circuit current * Ve = 5.0V Vo =0V -30 -130( mA
Icc Supply current Vee = MAX 120 180 | mA
* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
T All typical values are at Voo =5V.T, = 25°C
Switching Characteristics Over Operating Conditions
TEST CONDITIONS MILITARY COMMERCIAL
SYmeoL PARAMETER (See Test Load) MIN TYP MaX |miN Ty max|UNT
f Maximum clock frequenc 10.5 125 MHz
MAX equency CL = 50pF
tpp Clock to Q R. = 2000 20 35 20 30| ns
tpzx Output enable delay R1 - 3900 35 55 35 45| ns
tpxz | Output disable delay 2 3% 55 35 45| ns
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SN54/74L8450

Absolute Maximum 'Ratings

SUPPIY VORBGE Vo« oo vttt e e e e e e e
INput VORAGE ... e e T S ST RO
Off-state output voltage
- Storage temperature . ... .. .....i. ottt e e e e e e

Operating Conditions

MILITARY COMMERCIAL ‘
YMBOL PARAMETER UNIT
s o MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55475 5 525 Vv
Ta Operating free-air temperature -55 0 751 °C
Tc Operating case temperature 125 ' °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN - TYP} MAX | UNIT
ViL Low-level input voltage : 08| Vv
ViH High-level input voltage 2 Y
Vic Input clamp voltage Vee = MIN Ij = -18mA -15| V
he Low-level input current Voo = MAX V) = 04V 0.25| mA
Iy High-level input current Voo = MAX V| =24V 25| A
I Maximum input current Vog = MAX V| = 5.5V 1 mA
Vce = MIN )
VoL Low-level output voltage ViL =08V . loL = 8mA 05} V
V‘H =2V
Ve = MIN MIL loH = -2mA
VoH High-level output voltage Vi =08v 2.4 \
VlH =2V COM |0H = =3.2mA >
los Output short-circuit current * Ve = 5.0V Vo =0V -30 -130| mA
lcc Supply current : Voo = MAX ’ 60 100 mA

* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
i = = ©
T All typical values are at VCC 5V, TA 25°C

Switching Characteristics over Operating Conditions

’ TEST CONDITIONS MILITARY COMMERCIAL
SYMBOL PARAMETER UNIT
(See Test Load'’) MIN TYP MAX |MIN TYP MAX
C_ =50pF '
tpD Any input to Y or W R4 =5600 . 25 45 25 40 ns
Rz =1.1kQ

7-79



SN54/74L8451

S —

Absolute Maximum Ratings

Supply voltage Voo
Input voltage
Off-state output voltage
Storage temperature

Operating Conditions

5.5V

MILITARY OMMERCIAL
SYMBOL PARAMETER C UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55| 475 5 525 \
Ta Operating free-air temperature -55 0 75| °C
Tc Operating case temperature 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
ViL Low-level input voltage 08| V
ViH High-level input voltage 2 V
Vic Input clamp voltage Vce = MIN I| = -18mA -15] Vv
L Low-level input current Ve = MAX V| = 04V 0.25| mA
I High-level input current Vee = MAX V| = 24V 25| uA
Iy Maximum input current Veoe = MAX V| =55V 1 mA
Voo = MIN 3
VoL Low-level output voltage ViL =08v loL = 8mA 0.5 Vv
ViH =2V
Vcc = MIN MIL lon = -2mA
VoH High-level output voltage Vi =08v 24 Vv
los Output short-circuit current* Vego = 5.0v Vo =0V -30 -130| mA
lcc Supply current Voo = MAX 60 100 mMA
* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
T At typical values are atVe =5V, T, =25°C
Switching Characteristics over Operating Conditions
TEST CONDITIONS MILITARY COMMERCIAL
SYMBOL PARAMETER o UNIT
) (See Test Load) MIN TYP MAX |MIN TYP MAX
CL =50 pF
tpD Any input to Y Rq = 5600 25 45 25 40 ns
R2 =1.1kQ
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SN54/74LS453

Absolute Maximum Ratings

SUPPIY VOIRBGE VS0 + v e vttt et e s v
INPUL VORAGE ..o e e s 5.5V
Off-state OUIPUL VOItGE ... . i e 5.5V
Storage temperature . ............ e s -65° to +150°C

Operating Conditions

MILITARY COMMERCIAL
SYMBOL PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45 5 55| 475 5 5.25 \Y
Ta Operating free-air temperature -55 0 75| °C
Tc Operating case temperature 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYPT MAX |UNIT
ViL Low-level input voltage 08| V
ViH High-level input voltage 2 v
Vic Input clamp voltage Voo = MIN I} = -18mA -15[ V
I Low-level input current Vo = MAX V| = 04V 025| mA
IH High-level input current Voo = MAX V) =24V 25| wA
I Maximum input current Voo = MAX V) =55V 1] mA
VCC = MIN
VoL Low-level output voltage ViL =08V loL = 8mA 05| V
V|H =2V
Vce = MIN MIL loH = —2mA
VoH High-level output voltage Vi =08v 24 Vv
ViH =2V COM loH = -32mA
los Output short-circuit current* Vce = 50V Vo =0V -30 -130( mA
Icc Supply current Vce = MAX 60 100 mMmA

* No more than one output should be shorted at a time and duration of the short-circuit should not exceed one second
i = = ©
T All typical values are atVCC 5V.TA 25°C

Switching Characteristics over Operating Conditions

TEST CONDITIONS MILITARY COMMERCIAL
SYMBOL PARAMETER UNIT
(See Test Load) MIN TYP MAX |MIN TYP MAX
CL =50pF
trD Any input to Y R{ =5600 25 45 25 40 ns .
R2 =1.1kQ
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Monolithic Memories Area and Regional Sales Managers and FAEs

California Hlinois Minnesota
Cupertino Lombard Edina
George Anderl (408) 996-1477 Dick Jones, FAE (312) 932-1940 Alex Sherbanenko (612) 922-2260
Huntington Beach Naperville Ohio
Dick Siemiatkowski (714) 556-1216 Sal Graziano (312) 961-9200 Dayton
Pasadena Massachusetts Mike Wier (513) 439-0470
Wayne Caraway (714) 556-1216 Chelmsford New Jersey
Irvine Jack Abbott (617) 256-3573 Sussex
_ Framingham Bill Bartley (201) 875-9430
Bernard Brafman, FAE (714) 556-1216 Russ French (617) 655-7070 | Texas
Reading Garland
Florida Stan Karandanis (617) 944-5535 Bob Rainwater (214) 233-5833
Longwood Newton Centre Dallas
Jim McGrath (305) 830-7867 Mike Volpigno, FAE (617) 332-4840 Brad Mitchell, FAE (214) 233-5833
Monolithic Memories Representatives
U.S.A.
Alabama Kansas Pennsylvania
Huntsville Olathe Oreland
~ REP, Inc. (205) 881-9270 | Rush and West (913) 764-2700 |  CMS Marketing (215) 885-5106
Arizona M%'L’&'s'}'ﬁ'é’re Pl.'l:rto Rico
Scottsdale SR itimore ayagues
.Summit Sales (602) 998-4850 | Monolithic Sales (301) 296-2444 |  Comp Rep Associates (809) 832-9529
Nape Massachusetts T
liforni ) ennessee
caCul?ler aCity - Westwood ) Jefferson City
Bestronics (213) 870-9191" Comp Rep Associates (617) 329-3454 REP, Inc. (615) 475-4105
Ivine” : Michigan T '
Bestronics (714) 979-9910 Grosse Point : ?:31“
Cupertino Greiner Associates (313) 499-0188 West and Associates  (512) 441-6973
Thresyfn Associates (408) 996-9889 Minnesota Dallas . .
San Diego Edina West and Associates  (214) 661-9400
Littlefield & Smith (714) 455-0055 |  Technical Sales, Inc.  (612) 941-9790 |  Houston ‘
: AT . . . West and Associates  (713) 777-4108
Colorado Missouri
Wheatridge ) : Ballwin Utah
: Waugaman Associates * (303) 423-1020 Rush and West (314) 394-7271 Salt Lake City
. . . W, Associat 801) 467-4263
Connecticut New Jersey augaman s§90|a es (801)
North Haven ) Teaneck | Virginia
Comp Rep Associates (203) 239-9762 | R.T. Reid Associates  (201) 692-0200 Reston
. ' ‘ : Monolithic Sales 703) 620-9558
Flgll'lda Sorin -| New York (709)
Altamonte Springs : Rochester , Washington
Dyne-A-Mark (305) 831-2097 | - L-Mar Associates (716) 544-8000 Be||evge
Clearwater Syracuse Northwest Marketing  (206) 455-5846
Dyne-A-Mark (813) 441-4702 L-Mar Associates (815) 437-7779 . L b
Fort Lauderdale Caroli WIBsfo%'I‘dsllel?d
rolin
Dyne-A-Mark (305) 771-6501 N%'::;igha olina Sumer (414) 784-6641
Palm Bay REP, Inc. (919) 851-3007 -
Dyne-A-Mark (305) 727-0192
. Ohio
Georgia Cincinnati o
Tucker Makin Associates (513) 871-2424
REP, Inc. (404) 938-4358
Columbus
Iinois Makin Associates (614) 459-2423 | CANADA
Rolling Meadows )
Sumer (312) 991-8500 '°',;',2::,‘:,.°,,
indlana Oklahoma Cantec (416) 791-5922
Indianapolis West & Associates (918) 445-7429 Ottawa
Leslie M. DeVoe Co.  (317) 842-3245 Cantec (613) 725-3704
lowa . Oregon Quebec
Cedar Rapids Portland Dollard Des Ormeaux
S & O Sales (319) 393-1845 North West Marketing (503) 297-2581 Cantec (514) 683-6131
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US.A.

Hall-Mark Electronics
Arizona

Phoenix
Kierulff Electronics
Tempe

Marshall Electronics Group .

Bell Industries

Tuscon
Kierulff Electronics

California
Can

Marshall Electronics Group

Marshall Electronics Group

Irvi

Los Angeles
Kierulff Electronics
Newport Beach
Arrow Electronics
Palo Alto

Kierulff Electronics
San Diego

Anthem Electronics
Kierulff Electronics
Arrow Electronics
San Jose

Anthem Electronics
Sunnyvale

Arrow Electronics
Diplomat/Westland
Tustin

Anthem Electronics
Kierulff Electronics
Chatsworth
Anthem Electronics
Arrow Electronics

Colorado
Denver
Arrow Electronics
Kierulff Electronics
Wheatridge
Century/Bell Electronics
Connecticut
E. Norwalk
Bond Electronics
Wallingford
Arrow Electronics

Marshall Electronics Group

Florida
Clearwate
Drplomat/Southland
Fort Lauderdale
Arrow Electronics
Hall-Mark Electronics
Orlando
Hall-Mark Electronics
Palm Bay
Arrow Electronics
St. Petersburg
Kierulff Electronics
Georgia
Norcross
Diplomat Electronics_
Arrow Electronics
Hall-Mark Electronics
Hlinois
Bensenville
Hall-Mark Electronics
Elk Grove Village
Kierulff Electronics
Schaumburg
Arrow Electronics
Indiana
Indianapolis
Advent Electronics
Arrow Electronics

lowa
Cedar Rapids
Advent Electronics

Kansas

Lenexa
Hall-Mark Electronics

ne
Marshall Electronics Group

Monolithic Memories Franchised Distributors

(205) 837-8700

(602) 243-4101

(602) 968-6181
(602) 966-7800

(602) 624-9986

(213) 999-5001
(213) 686-0141
(714) 556-6400
(213) 725-0325
(714) 851-8961
(415) 968-6292

(714) 279-5200
(714) 278-2112
(714) 565-4800

(408) 946-8000

(408) 745-6600
(408) 734-1900

(714) 730-8000
(714) 731-5711

(213) 700-1000

(213) 701-7500-

(303) 758-2100
(303) 371-6500

(303) 424-1985

(203) 852-1001

(203) 265-7741
(203) 265-3822

(813) 443-4514

(305) 776-7790
(305) 971-9280

-(305) 855-4020
(305) 725-1480
(813) 576-1966

(404) 449-4133
(404) 449-8252
(404) 447-8000

. (312) 860-3800
(312) 640-0200
' (312) 893-9420

(317) 872-4910
(317) 243-9353

(319) 363-0221

(913) 888-4747

Maryland
Baltimore
Arrow Electronics
Hallmark Electronics
Gaithersburg
Pioneer Washington

Massachusetts
Billerica
Kierulff Electronics
Burlington
Lionex
Woburn
Arrow Electronics

Michigan
Ann Arbor
Arrow Electronics
Farmington
Diplomat/Northland
Grand Rapids
RS Electronics
Kalamazoo
RS Electronics
Livonia
RS Electronics
Minnesota
Bloomington
Hall-Mark Electronics
Edina
Arrow Electronics

Kierulff Electronics Co.
.Missouri

Earth City

Hall-Mark Electronics

St. Louis

Arrow Electronics
New Hampshire

Manchester

Arrow Electronics
New Jersey

Fairfield

Kierulff Electronics

Lionex

Totowa
Diplomat/IPC
Mt, Laurel

Marshall Electronics Group

Moorestown
Arrow Electronics
Saddlebrook
Arrow Electronics
Cherry Hill
Hallmark

New Mexico
Albuquerque
Century Electronics
Arrow Electronics

New York
Buffalo
Summit Distributors
E. Syracuse
Add Electronics
Endwell
Marshall Electronics
Farmingdale
Arrow Electronics
Rochester
Arrow Electronics”
Summit Distributors
Hauppauge
Current Components
Lionex
Arrow
Melville
Diplomat Electronics
Liverpool
Arrow Electronics
North Carolina
Raleigh
Hall-Mark Electronics
Winston/Salem
Arrow Electronics

Ohio
Solon
Arrow Electronics .

Centerville
Arrow Electronics

(301) 247-5200
(301) 796-9300

(301) 948-0710

(617) 667-8331
(617) 272-9400

(617) 933-8130

(313) 971-8220
(313) 477-3200
(616) 241-3483
(616) 381-5470
(313) 525-1155

(612) 884-9056
(612) 830-1800
(612) 941-7500
(314) 291-5350
(314) 567-6888
(603) 668-6968
(201) 575-6750
(201) 227-7960
(201) 785-1830
(215) 627-1920
(609) 235-1900
(201) 797-5800
(609) 424-0880
(505) 292-2700
(505) 243-4566
(716) 884-3450
(315) 437-0300
(607) 754-1570
(516) 694-6800

(716) 275-0300

(716) 334-8110
(516) 273-2600

(516) 273-1660
(516) 231-1000

(516) 454-6400
(315) 652-1000

(919) 832-4465

(919) 725-8711

(216) 248-3990
(513) 435-5563

Ohio (continued)

Cleveland
Hall-Mark Electronics

Dayton

Marshall Electronics
Westerville

Hall-Mark Electronics

Oklahoma

Tuisa

Hall-Mark Electronics
Quality Components
Radio, Inc.

Oregon
Portland
Kierulft Electronics

Pennsylvania

Horsham
Pioneer/Delaware Valley
Monroeville
Arrow Electronics

Texas

Addison

Quality Components
Austin

Hall-Mark Electronics
Quality Components
Dallas

Arrow Electronics
Hall-Mark Electronics
Houston

Hall-Mark Electronics
Quality Components
Stafford

Arrow Electronics

Utah
Salt Lake City
Century/Bell Electronics
Kierulff Electronics

Washington
Bellevue

Almac/Stroum Electronics

Arrow Electronics

Tukwila
Kierulff Electronics

Wisconsin
Oak Creek
Arrow Electronics
Hall-Mark Electronics
Waukesha
Kierulff Electronics

CANADA

Alberta
Calgal
Future Electronics
Zentronics Limited
Edmonton
Zentronics Limited

British Columbia
Vancouver
RAE Electronics
Zentronics Limited
Future Electronics

Manitoba
Winnip:
Zentronics Limited

Ontario

Brampton

Zentronics Limited
ttawa

Zentronics Limited

Future Electronics

Toronto

Future Electronics

Waterloo

Zentronics Limited

Nova Scotia
Dartmouth
Zentronics Limited

Quebec
Montreal
Future Electronics
Zentronics Limited

(216) 473-2907
(513) 236-8088
(614) 891-4555
(918) 835-8458

(918) 664-8812
(918) 587-9123

(503) 641-9150

(215) 674-4000
(412) 856-7000

(214) 387-4949

(512) 258-8848
(512) 835-0220

(214) 386-7500
(214) 343-5000

(713) 781-6100
(713) 772-7100

(713) 491-4100

(801) 972-6969
(801) 973-6913

(206) 643-9992
(206) 643-4800

(206) 575-4420
(414) 764-6600
(414) 761-3000
(414) 784-8160

(403) 259-6408
(403) 230-1422

(403) 463-3014
(604) 291-8866

(604) 688-2533
(604) 438-5545

(204) 775-8661

(416) 451-9600

(613)-238-6411
(613) 820-8313

(416) 663-5563
(519) 884-5700

(902) 463-8411

(514) 694-7710
(514) 735-5361

8-3



Monolithic Memories Overseas Representatives and Distributors

AUSTRIA
Ing. Ernst Steiner
Geylinggasse 16
A 1130 Wien
Phone: 22-822674
Telex: 135026

AUSTRALIA
R & D Electronics Pty Ltd.
257 Burwood Hwy.
Burwood, Vic. 3125
Phone: 3-288-8232
Telex: AA33288

R & D Electronics Pty Ltd.
133 Alexander St.

Crows Nest—2065

Phone: 2-439-5488

Telex: AA25468

BELGIUM
Ritro Electronics, B.V.
Plantin & Moretuslei 172
B 2000 Antwerp
Phone: 31-353272
Telex: 33637

DENMARK
C-88 APS
Kokkedal Industripark 42A
DK-2980 Kokkedal
Phone: 244888
Telex: 41198

ENGLAND
Monolithic. Memories Ltd.
Lynwood House
1 Camp Road
Farnborough
Hampshire
GU14 6EN
Phone: (0252) 517431
Telex: 858051 MONO UK G

Memory Devices Ltd.
Central Avenue
“East Molesey

KT8 OSN

Phone: 1-9411066
Telex: 929962

Macro Marketing Ltd.
396 Bath Road
Slough, Berkshire
Phone: 628663011
Telex: 847083

Dice Only:

-~ Hy-Comp Lid.
7 Shield Road
Ashford,
Middlesex TW15 I1AV
Phone: (07842) 46273
Telex: 923802

FINLAND
Telercas O.Y.
P.O. Box 2
01511 Vantaa 51
Phone: 0-821655
Telex: 12111

FRANCE
Monolithic Memories France S.A.R.L.
Silic 463
94613 Rungis Cedex
Phone: 1-6874500
Telex: 202146

FRANCE (continued)
Alfatronic S.A.R.L.
La Tour d’Asnieres 4
Avenue Laurent Cely
F 92606 Asnieres
Phone: 1-7914444
Telex: 612790

Generim S.AR.L.,

Zone d'Activities de Courtaboeuf

Avenue de la Baltique
P.O. Box 88

91943 Les Ulis Cedex
Phone: 1-9077878
Telex: 691700

GERMANY
Monolithic Memories, GmbH
Mauerkircherstr 4
8000 Munich 80
Phone: 89-984961
Telex: 524385
Fax: 89-983162

Astronic GmbH
Winzerstrasse 47D
8000 Munich 40
Phone: 304011
Telex: 5216187

Dr. Dohrenberg Vertriess GmbH
Bayreuther Strabe 3

1000 Berlin 30

Phone: 030-2138043-45

Telex: 0184860

Elcowa GmbH

Strabe Der Republik 17-19
Postfach 129409

6200 Wiesbaden

Phone: 06121-65005
Telex: 04186202

Electronic 2000 Vertriebs GmbH
Neumarkter Strasse 75

8000 Munich 80

Phone: 89-434061

Telex: 522561

Nordelektronik GmbH KG
Harksheiderweg 238-240
2085 Quickborn

Phone: 04106-4031

Telex: 214299

Positron Bauelemente
Vertriebs GmbH
Benzstrasse 1

Postfach 1140

7016 Gerlingen-Stuttgart
Phone: 07 156-23051
Telex: 7245266

INDIA
Components & Systems Ltd.
3481, Najaji Subhash Marg.
Daryaganj, New Delhi—110002
Phone: 011-27388

ISRAEL
TELSYS Ltd.
12 Kehilat Venetsia St.
Tel Aviv
Phone: 972482126
Telex: 032392

ITALY
Comprel S.R.L.
Viale Romagna 1
20092 Cinisello Balsamo/Milano
Phone: 2-6120641
Telex: 332484

JAPAN
Monolithic Memories Japan KK
4-5-15, Sendagaya
Shibuya-Ku
Tokyo 151
Phone: 3-4039061
Telex: 781-26364

NORWAY
Henaco A/S
P.O. Box 248
Okern Torgvei 13
Oslo 5
Phone: 2-157550
Telex: 16716

SOUTH AFRICA
Radiokom Ltd.
P.O. Box 56310
Pinegowrie 2123
Phone: 789-1400
Telex: 424822

SOUTH AMERICA
Intectra
2349 Charleston Rd.
Mountain View, CA 94043
Phone: (415) 967-8818
Telex: 910-345545

SPAIN
Sagitron
C/Castello, 25, 2
Madrid 1
Phone: 88-011-27-402-6085
Telex: 43819

SWEDEN
NAXAB
Box 4115
S 17104 Solna
Phone: 8-985140
Telex: 17912

SWITZERLAND
Industrade AG
Gemsenstrasse 2
CH 8021 Zurich
Phone: 01-3632230
Telex: 56788

TAIWAN
Multitech International Corp.
2nd Floor
977 Min Shene East Road
Taipei, Taiwan R.O.C.
Phone: 8-011-86
Telex: 23756 or 19162
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24-Pin PAL Logic Symbols

PAL12L10 PAL14L8 PAL16L6 PAL18L4
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Monolithic m Memories

Americas
Monolithic Memories
1165 East Arques Avenue

Sunnyvale, CA 94086
Phone (408) 739-3535
Telex (910) 339-9229

England
Monolithic Memories, Ltd.
Lynwood House
1 Camp Road
Farnborough, Hampshire
United Kingdom GU146EN
Phone (0252) 517431
Telex 858051 MONO UKG
Fax (0252) 43724

France

Monolithic Memories France S.A.R.L.

Silic 463

F 94613 Rungis Cedex

France

Phone 1-6874500

Telex 202146
Fax 1-6876825

Japan
Monolithic Memories Japan KK
4-5-15, Sendagaya
Shibuya-Ku
Tokyo 151
BETED]
Phone 3-4039061
Telex 781-26364
Fax 3-4040570

Germany

Monolithic Memories, GmbH
Mauerkircherstr 4
D 8000 Munich 80
West Germany
Phone 89-984961

Telex 524385

Fax 89-983162



