


































































































































































































































































































































































































































































































57/67558 57/67558-1

Absolute Maximum Ratings

Supply Voltage, Vo

Input Voltage

Off-state output voltage
Storage temperature

Operating Conditions

SYMBOL PARAMETER MILITARY COMMERCIAL UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 45. 5 55 | 475 5 525 \
T A Operating free-air temperature ' 0 : 75| °C
Tc Operating case temperature -55 125 °C
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ViL Low-level input voltage 0.8
VIH High-level input voltage ] 2
Vic Input clamp voltage Vee = MIN | = -18mA -15
L Low-level input current Voo = MAX Vi = 05V ‘ -1} mA
H High-level input current Veg = MAX V= 24V 100 | WA
I Maximum input current Voo = MAX V) =55V 1] mA
VoL Low-level output voltage Vce = MIN loL = 8mA 05 V
Vo | High-level output voltage Voe = MIN loH = —2mA 24 v
lozL Vo = 05V -100
- Off-state output current Voo = MAX Vo - 24V 0| A
los Output shortcircuit current* | Voo = MAX Vg = 0V . -10 -90 | mA
lcc Supply current Voo = MAX 180 280 | mA

% Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
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57/67558 57/67558-1

Rounding ;

Multiplication of two n-bit. operands results in 2n-bit product'.
Therefore, in n-bit system it is necessary to convert the double-
length product into a single-length product. This can be accom-
plished by truncating or rounding. The following examples, illus-
trate the difference between the two conversion techniques in
decimal arithmetic.

39.2—39 )
39.6—» 39 } Truncating

39.2 + 0.5 = 39.7—39 )
39.6 + 0.5 = 40.1 —»40 } Rounding

Obviously, rounding maintains more precision then truncating,
but it may take one more step to implement. The additional step
involves adding one-half of the weight of the single length LSB
to the MSB of the discarded part e.g. in decimal arithmetic round-

BINARY POINT

;‘-xe X5 X4 X3 X2 X1 Xo

X Y7°*Yse Y5 Ya Y3 Y2 Y1 Yo
(a) SIGNED
MULTIPLICATION © 815 $14°813 S12 S11 S10 Sg Sg S7
* OMITS g & +0 0 ©0o o0 o0 o0 o0 1

ing 39.28 to one decimal point is accomplished by adding 0.05
to the number and truncating the LSB.

39.28 + 0.05 = 39.33-» 39.3

The situation in binary arithmetic is quite similar, but two cases
need to be considered; signed and unsigned data representa-
tion. In signed multiplication, the two MSBs are identical (except
when both operands are —1) therefore, the best single length
product is shifted one position to the right with respect to the
unsigned multiplications. Figure 1 illustrates these two cases for
the 8x8 multiplier. In the signed case, adding one-half of the Sy
weight is accomplished by adding 1 in bit position 6, and in the
unsigned case 1 is added to bit position 7. Therefore, the 67558
multiplier has two rounding inputs, Rs and Ry. Thus, to get a
rounded single length result the appropriate R input is tied to
Vce (logic one) and the other R input is grounded. If double
length result is desired both R.inputs are grounded.

S5 S4 S3 S2 S1 Sp - FULL15BIT PRODUCT
0 0 0 0 0 0 -e————ADDV/2THEMSB

SINCES,, =Syg *¥S14 S13 S12 S11 S10 S9 Ss S7

BEST 8 BIT PRODUCT

—_—— e — e —— —

WEIGHT OF THE
DISCARDED PART

*S14=815
« X7 Xg. X5 X4 X3 X2 X1 Xo
X « Y7 Ye Y5 Ya Y3 Y2 Y1 Yo
® ﬂﬁiﬁmcomon .k S15 S14 S13 S12 S11 S10 S9 Ss l S7 S¢ ‘S5 Sa S3 S2 S1 So <€———FULL 16 BIT PRODUCT

+ « 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 -@————ADD 1/2 THE MSB

*S15 S14 S$13 S12 S11 S10 Sg Sg

BEST 8 BIT PRODUCT

WEIGHT OF TH
DISCARDED PART

Figure 1. Rounding the Result of Binary Fractional Multiplication.

(a) In signed (2's complement) notation, the MSB of each operand is the sign bit, and the binary
point is to the right of the MSB. The resulting product has a redundant sign bit and the binary
point is to the right of the second MSB of the product. The best eight-bit product is from S14
through S7, and rounding is performed by adding “1” to bit position Sg.

(b) Inunsigned notation the best 8-bit product, is the most significant half of the product, corrected

by adding “1” to bit position S7.

T In general: multiplication of M-bit operand by N-bit operand results in M + N bit product.



57/67558 57/67558-1

Signed Expansion

The most significant product bit has both true and complement
outputs available. When building larger signed multipliers the
partial products except at the lower stages are signed numbers.
These unsigned and signed partial products must be added
together to give the correct signed product. Having both the true
and complement of the most significant product bit available
assists in this addition. For example, say that two signed partial
products must be added and MSI adders are used; we then
have the situation of adding together the Carry from the previous
adder stage plus the addition of the two negative most significant
partial product bits. The result of adding these variables must be
a positive sum and a negative carry (borrow). The equations for
this are:

s=A®B®C
Co=AB + BC + CA

where C is the Carry In and A and B the sign bits of the two
partiai products.

Now an adder produces the equations:

S=A®B®C
Co=AB + BC + CA

Vcc Ys-Yi5 XgX15 Vce

Examining these equations it can be seen that if the inversion of
A and B are used then the adder produces the inversion of the
negative carry since

AB + BC + CA = AB + BC + CA,
and the sum remains the same.

16 x 16 Two’s Complement Multiplication

The 16-bit X operand is broken into two 8-bit operands (Xg-X7
and Xg-X15), and so is the Y operand. Since the situation is that
of a cross product, four partial products are generated as follows:

A=XL*YL
B=X_*YH
C=XH™*YL
D=XH*YH

where the subscript L stands for bits 0-7, and the subscript H
stands for bits 8-15.

Expanding in two’s complement multiplication requires a sign
extension of the B and C partial products. Thus, By5 and C1g
need to be extended eight positions to the left (to align with D1s).
In this approach two more adders are required. But the comple-
ment of the MSB (S15) on the 67558 can be used to save these
two adders. The Figure shows the implementation of such a
16x16 signed two’s complement multiplication.

Yo-7 X8-15 ROUND Vcc Y815 Xo-7 Yo7  Xo-7

.

]
Y, 8x8 Xpm Y, 8x8 Xpm YM 8x8 Xm Ym 8x8 XM
MULTIPLIER MULTIPLIER MULTIPLIER l MULTIPLIER
(67558) = |C5 (67558) B1s (67558) — (67558) L

16 15 ? 15 16

Cia-8 Bia-g
TWO

C7-0 B7.0

745283s

TWO
745283s

TWO TWO T™WO
745283s 745283s 745283s
8 8 8

S31-S24 S23-16

S15-8 S70

Figure 2. 16 x16 Two’s Complement Signed Multiplication.

X15 X14 X13 X12 X11 X10 X9 Xg X7 Xg X5 X4 X3 X2 X1 Xo
"Yi5 Y1a Y13 Y12 Y11 Y0 Yo Yg8 Y7 Yg Y5 Ya Y3 Y2 Y1 Yo

[Bi5 Bia Biz Bi2 Bni Bio By Bg|[B7 Bs Bs Bs B3 Bz B1_ Bo)

[D15 D14 D13 D12 D11 D1gp Dg Dg|[D7 Dg D5 Da D3 D2 Dy Do|[A15 Aa A3 A2 A1 A0 A9 As|[A7 Ae As A4 A3 A2 A1 A

[c15 €14 C13 C12 C11 C10 Cg Cs][C7 Ce C5 Ca C3 C2 Ci Co

S31 S30 S29 S28 S27 S26 S25 S24 S23 S22 S21 S20 S19 S18 S17 S16 S15 S14 $13 S12 S11 S10 S9 S S7 Se¢ S5 S4 S3 S2 S1 So

ROUNDED RESULT

Figure 3. Unsigned Expansions of the 8x8 Multiplier to 16x16 Multiplication.
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Sine (0° to 90°) Look Up Table
Using a 1024 X 10 ROM (5/6255 5/6256)

5/6086 5/6087

Features/Benefits

¢ Input angle increments of 90°/1024 = .0879°
10 bit binary outputs

Low power dissipation. Typically 500 mw
Fast access time 100 ns max.

TTL compatible

Description

The 5255/6255, 1024 words by 10 bits Read Only Memory has
been customized to make a sine 6 look up table (5086/6086) for
0° < 6 <90°. The address inputs are used to divide the first 90°
quadrant into angles increments of 90°/1024 words or .0879°/
word. The memory outputs should be interpreted as binary
weighted fractions where output 1 has a weight of 1/2 or .500,

Example 1:
Find the sine 45°

Ordering Information

PART NUMBER PACKAGE TEMPERATURE
5086/87 J24 Military
6086/87 J24 Commercial

output 2 has a weight of 1/4 or .250, and so on until output 10
which has a weight of 1/1024 or .000976. The 10 bit output code
has not been rounded off so that output error will always be
positive and less than 1/1024 or .0009765. Round off error, in
approximating the ROM input word, must be added or subtracted
to the output error. For electrical characteristics and pin out refer
to 6255 specifications (pages 4-3 through 4-5).

Let X = the ROM word where sine 45° is stored

X _ 45°
1024 words  90°
X = word 512

Word 511 has the following stored data and interpretation:

Output # 01
Stored Data H

Binary Weight 1?

L H H
i1 1

4 8

02 03 04 0L5 0'-? 07 Og 0Og 019

L H L L
i1 1 1 1

(H = TTL HIGH)

16 32 64 128 256 512 1024

Adding the fractions wherever an “H” appears given.

S A EpIOE: N T
2 8 16 64 256

Handbook Value = .70711

Our Error = .70711 — .70703 = .00008

Example 2:
Find the sine 210°

= .50000 + .12500 + .06250 + .01562 + .00391 = .70507

This value is in quadrantthree, therefore, 6’ = 210° — 180° or 30°

Let X = the ROM word where sine 30° is stored

X = word 341.33 (round off to word 341)

X _ 30
1024 words  90°

Word 341 has the following stored data and interpretation:

Output # 04
Stored Data L

. . 11 1 1
Binary Weight >

4 8

16 32 64 128 256 512 1024

02 03 04 05 O O7 Og Og 010
H HHHHHMHMHH

1 1 1 1 1

Adding the fractions wherever an “H” appears gives 0.49902

The sine 210°, therefore, = —.49902 with the sign generated by
external logic. Note that the address 341 to which we rounded

off is actually the sine 29.97°.

2
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 Arithmetic Logic Unit/

- Function Generator
' SN545381 SN74S381

Features/Benefits Ordering Information

PART NUMBER P T
| ® A Fully Parallel 4-Bit ALU in 20-Pin Package for 0.300-inch v ACKAGE SRPCRATURE
| Row Spacing SN54S381 J20 Military

SN74S381 J20 Commercial

e |deally Suited for High-Density Economical Processors

e Parallel Inputs and Outputs and Full Look-Ahead Provide

System Flexibility _Pin Configuration
SN54S381, SN745381
e Arithmetic and Logic Operations Selected Specifically to \J
Simplify System Implementation: Aq E"_—'_j . 2o}vee
A Minus B o[z f—er M az—m] e
B Minus A aof3 Ao B2 _EBZ
A Plus B
and Five Other Functions neuts {Bofa 8o a3 —————EAs INPUTS

Sof 5 F—1So Bs——EBs

S1 Cn —Ecn

|
s2]7 \—Sg FD—EF

Description

The ‘S381 is a Schottky TTL arithmetic logic unit (ALU)/function ol 8 I—Fo sb—1 Ea
generator that performs eight binary arithmetic/logic operations OUTPUTS OUTPUTS
on two 4-bit words as shown in the function table. These opera- F1E-— F1op, Fal— EF:;

tions are selected by the three function-select lines (S0, S1, S2). A 2

fully carry look-ahead circuit is provided for fast, simultaneous GNDE |—EF2

carry generation by means of two cascade outputs (?" and G) for
the four bits in the package.

Function Table
Logic Symbol SELECTION
ARITHMETIC/LOGIC OPERATION
B A S2 S1 SO
3 SEL
@ @ [ L L L Clear 1
L L H B minus A
L H L A minus B
L H H A plus B
4BIT
ALU H L L A @ B
o H L H A+ B
H H L AB
H H H Preset t1
a4
T T U 1 Force all F outputs to be Lows.
SR F +1 Force all F outputs to be Highs.

Monollth,
Momorias B
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SN54S381 SN74S381

e e  —————— ——— — —————————

Absolute Maximum Ratings

Supply VoIage, VOG-« o v vve et e e VAL e AT RN A v
INPUt VOIAGE ... o 5.5V
Storage Temperature Range ......................... ...l P s S SN e i -65°C to +150°C

Operating Conditions

i MILITARY COMMERCIAL
SYMBOL . . PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Vee | Supply voltage 45 5 55|475 5 525| V
Ta Operating free-air temperature -55 125 (0 70 | °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
Vic Input clamp voltage Vce = MIN I} = -18mA -1.2
Any S input -2
L Low-level input current Vece = MAX Vi =05v | Cn -8 | mA
All others -6
Any S input 50
H High-level input current Vec = MAX V| =27V | Cn 250 | 1A
All others 200
I Maximum input current Vo = MAX® V| =55V ' 1| mA
VoL | Low-level output voltage Xic ; (l;/l;r\\l/ :ICI)HL : zgm A 0.5 \
T o I
los Output short-circuit current* Vce = MAX -40 -100 | mA
lce Supply current Vee = MAX 105 160 | mA
* Not more than one output should be shorted at a time.
Switching Characteristics vcc-5v, Tpo=25°C
SYMBOL PARAMETER (l':‘lgx') (OUTTI'IO’UT) TYP 5/748381M AX UNIT
tp Propagation delay time Cn Any F 10 17 | ns
tp Propagation delay time Any A or B G 12 20| ns
tp Propagation delay time Any A or B P [ 11 18| ns
tPLH Propagation delay, Iow-to-high . ) 18 27 ns
tpHL Propagation delay, high-to-low Alor8 : 16 25 ns
ts Propagation delay time Any S Fi, G, P 18 30| ns
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SN548381 SN74S381

. Standard Test Load

TEST POINT (9) Vee
, 2800
"UNDER TEST O—1

= 15pF

-

16-BIT ALU (USING 74S381) 16-BIT ALU (USING 675581/2)
745381 675582 675581

e —

g 04
U

745182

g4 0l
U Y

745182

WORST CASE PATH DELAY [ WORST CASE PATH DELAY 3 =

MAXIMUM DELAY OF ADDITION/SUBTRACTION.

74S381 ] 675581
1-4 bits 27ns 22ns
5-16 bits 44ns 34ns
17-64 bits 64ns 54ns

8-13
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Look-Ahead Carry Generators

SN54S182 SN74S182

Description

The SN545182, and SN74S5182 are high-speed, look-ahead carry
generators capable of anticipating a-carry across four binary
adders or group of adders. They are cascadable to perform full
look-ahead - across n-bit adders. Carry, generate-carry, and
propagate-carry functions are provided as enumerated in the pin
designation table below.

When used in conjunction with 745381, 675581, 743181, 2901,
6701 arithmetic logic units (ALU), these generators provide high-
speed carry lookahead capability for any word length. Each ‘S182
generates the look-ahead (anticipated carry) across a group of
four ALU’s and, in addition, other carry look-ahead circuits may
be employed to anticipate carry across sections of four look-
ahead packages up.to n-bits. -

The carry functions (inputs, outputs, generate, and propagate) of
the look-ahead generators are implemented in the compatible
forms for direct connection to the ALU. Logic equations for the
‘5182 are: .

Cn+x =G0 + PO Cn

Cn+y = G1 +P1.GO.+ P1 PO Cn

Cn+z=G2+P2G1+P2P1G0+P2P1P0Cn
G=G3+P3G2+P3P2G1+P3P2P1GO
P=-=P3P2P1 PO

or

Cn+x = Y0 (X0 + Cn)

Cn+y = Y1 X1+ Y0 (X0 + Cn)]

Cn+z = Y2 (X2 + Y1 [X1 + YO (X0 + Cn)]}
Y = Y3 (X3 + Y2) (X3 + X2 + Y1) (X3 + X2 + X1 + Y0)
X =X3+X2+X1+X0

Pin Configuration

Gif1 — Evcc
BI'E———AE G Pol—415 P2

EOE Go Gab—T14)G2 - jinpuTS

INPUTS
PoE-——dPo Cnl——13]Cn

ESE G3  Cnex "—‘ECMX

BsE———ﬂas Cn+y_“mcn4y . o
OUTPUTS

*OUTPUT * EE P Gp—10]G

GND E I-————— 3 Cn+z

Ordering Information

PART NUMBER PACKAGE TEMPERATURE
SN545182 J16 Military
SN745182 J16 Commercial

Summarizing Tables

FUNCTION TABLE FUNCUON TABLE FUNCTION TABLE

FOR Cp4y OUTPUT FOR P OUTPUT FOR Cp+x OUTPUT

INPUTS ouTPUT INPUTS _ foutpuT] | INPUTS  [ouTtput
G1Go P1 PoCn | Cnty p3papPipo| P GO PO Cp | Cn+x
LX X X X H L X X H
X L L XX H Lttt L
X L H

X XL L H H

All other Al other " Al other N
combinations L combinations combinations

FUNCTION TABLE FOR G OUTPUT

INPUTS OUTPUT INPUTS OuTPUT
G3 G2 G1Go P3 P2 M1 G G2 G1G0 P2 P1P0Cp| Cn+z
L XX XXX X L L X XX X X X H
X L X XL XX L XL XL XXX H
X XL XLLX L X X L L L XX H
X X XL LLL L X X XL LLH H
All other H All other L
combinations combinations

H = High Level, L = Low Level, X = Irrelevant. Any inputs not
shown in a given table are irrelevant with respect to that output.

Monolithic K]
8-15
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SN54S182 SN74S18

Absolute Maximum Ratings
Supply Voltage, Vcc ‘ -7V
INPUE VORAGE - .ot i e e s 5.5V
Storage Temperature RANGE ... .. ....i.intntititt ettt et ettt e e e —65°C to +150°C

Operating Conditions

MILITARY COMMERCIAL 1
SYMBOL ) PARAMETER - c UNIT
MIN NOM MAX | MIN NOM MAX ’
Vo | Supply voltage 45 5 55(475 5 525| V
TA Operating free-air temperature -55 125 | 0 70 | °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 v
Vic Input clamp voltage Vce = MIN I| = -18mA ) ‘ B -12 V.
Cq input - 2|
P3 input -4
L Low-level input current Vee = MAX V| = 05V 22 |rlput — . S mA
Po, P1.0rGginput -8
G orGo : -14
Gy input -16
Cp, input - 50
ﬁ3 input i - 100
Po input 150
I o Vog = MAX v =27v | _27PT KA
High-level input current Po Py, orG3 input 200
Gp or Go 350
G, input 400
I Maximum input current Voe = MAX V| = 55V v 1] mA
Veg = MIN. vy = 2v
V Low-level output volt: 0.5
oL w-level output voltage Vi = 08V lon = ~1mA | Y
v Hilevel otiout voltage Voo = MIN -V = 2V SN745182 27 34
igh-level output vo
o o P o ViL =08V lgL = 20mA | SN545182 25 34 v
los Output short-circuit current * | Vocc .= MAX -40 - -100| mA
SN74S182 - ‘ .69 - 109
IccL | Supply current, all outputs low | Vcc = MAX  See Note 1 : mA
SN54S5182 69 99
lccH Supply current, all outputs high| Voo = 5V See Note 2 35 mA

*Not more than one output should be shorted at a time and duration of the short-circuit test should not exceed one second.

NOTES: 1. ICCL is measured-with all outputs open; inputs GO, G1, and G2 at 4.5 V; and all other inputs grounded.
2. ICCH is measured with all outputs open, inputs P3 and G3 at 4.5 V, and all other inputs grounded.

e eeeeeeeeeee—————————]
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SN54S182 SN74S182

D e e e e

Switching Characteristics vcc =5V, Ta = 25°C

FROM TO
SYMBOL PARAMETER (INPUT) (OUTPUT) TYP ‘MAX UNIT
tPLH Propagation delay, low-to-high G0, G1,G2,G3, | Cn+x, Cn+y, 45 7 ns
tPHL Propagation delay, high-to-low P0,P1,P2,0rP3 | or Cp+z 4.5 7 ns
tpLH | Propagation delay, low-to-high G0,G1,G2,G3, | G 5 75 ns
tpHL | Propagation delay, high-to-low P1, P2, or P3 7 105 ns
tPLH | Propagation delay, low-to-high P0,P1,P2,0rP3 | P 45 6.5 ns
tPHL Propagation delay, high-to-low 6.5 10 ns
tPLH Propagation delay, low-to-high c Cn+x, Cn+y, 6.5 10 ns
tPHL | Propagation delay, high-to-low n or Cn+z 7 10.5 ns
Standard Test Load
TEST POINT (9) Vee
2800
I O

> 15pF
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Octal Interface Selection Guide

PART NUMBER

FUNCTION POWER POLARITY FEATURE PAGE
COMMERCIAL | MILITARY '

— SN74LS244 SN54LS244 3

- SN74LS241 SN54L5241 3

LS Non-invert Schmitt Trigger 67L.S304 5708304 6

Schmitt Trigger 67LS301 57LS301 6

Butfer — SN74LS240 SN541.5240 3

Invert Schmitt Trigger 67LS300 57LS300 6

] — SN74S244 SN545244 3

s Non-invert — SN745241 SN545241 3

Invert — SN74S240 SN54S5240 3

Transceiver LS Non-invert — SN74LS645 SN54L.S645 8

Non-invert - SN74LS373 SN54LS373 10

L Invert - 6715380 57L.S380 13

Latch ) — SN74S373 SN548373 10

s Non-invert 32mA IoL 675373 — 16

vert — 675380 575380 13

32mA 1oL 675382 - 18

s Non-invert - SN74LS374 SN54L.S374 10

Inveit — 67LS376 575376 13

Register Non-invert - SN74S374 SN54S374 10

32mA 1oL 67S374 — 16

s — 67S376 575376 13

Invert 32mA IoL 675378 — 18

Package Types — All octal interface are in the 20 pin dual-in-line ceramic or plastic package.

ic Memories |




Octal Buffers

SN54/74LS240 SN54/74S240
SN54/74LS241 SN54/74S241
SN54/74LS244 SN54/74S244

Features/Benefits

e Three-state outputs drive bus lines

o Low current PNP inputs reduce loading

e 20-pin Skinny DIP™ saves space

o 8-bits matches byte boundaries

o |deal for microprocessor interface

Déscription

The Octal Buffers provide high speed and high current interface
capability for bus organized Digital Systems. The three-state
drivers will source a termination to ground (up to 133Q)) or sink a
pull-up to VCC as in the popular 22003300 computer peripher-
ial termination. The PNP inputs provide improved fan-in with 0.2
mA liL on the Low Power Schottky buffers and 0.4mA liL on the

Schottky buffers.

The 240 and 244 provide invérting and non-inverting outputs with
active low enables. The 241 provides non-inverting outputs with
both active low and active high enables allowing transceiver

[20] vee
18] &
E1Y‘I

7] 2

16§1Y2

15§ 2A3

E 1Y3
E 282
(1] 1va

E 2A1

operation.
Logic Symbols
240 Oclal»Buﬁer

SO =
o LN
w51 =
2Y3E \— :
1A4E_-{;_-ﬁ\!%f
zv1E \ -
GNDE \%

™Skinny DIP is a of

Ordering Information

N::II:LR PKG | TEMP. | ENABLE | POLARITY | POWER
SN54LS240 | J mil
SN74L5240 | NJ, | com | “OW Invert
SN54LS244 | J mil
SN74LS244 | NJ | com | “OW Non- | 'S
SN54LS241 | J mil | HIGH- invert
| SN74LS241 | NJ | com | LOW
SN54S240 | J mil
SN745240 | NJ | com | OW | [Invert
SN54S244 |- J mil
SN74S244 | NJ | com LOW Non- s
SN545241 J mil | HIGH- Invert
SN745241 | NJ | com LOW
241 Octal Buffer 244 Octal Butfer
A4 - A4
g1 49— Evcc E1E-°B— Evcc
wEH-H  <HEe wEHE R <-ElE
zvaE - Em 2Y4E Em
we [EH M- e [THb - M ome
2Y3E ‘ sz 2Y3}1 5 E1Y2
w B M- o wo [ T =
zsz Ews 2v2) 17 14§ 1Y3
mals %——Em 1aa]8 ﬁ%—ﬂm
5] 'Em 2vi[s] [12] v
GNDE \—-%»E]‘m GND |10 ‘—\%—Ezm

Monolithic
Memories

[EE]



SN54/74LS240 SN54/74LS241

SN54/74LS244

Absolute Maximum Ratings

Supply Voltage VCC ......ovvviiiiiii i A NN
Input Voltage '
Off-state output voitage
Storage temperature

Operating Conditions

MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX| MIN TYP MAX UNIT |
Vee Supply voltage 45 5 655|475 5 525| V
Ta Operating free-air temperature -55 125 | 0 75| °C
Electrical Characteristics over Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER . TEST CONDITIONS MIN TYP MAX|MIN TYP MAX QNIT
ViL Low-level input voltage 0.7 08 v
ViH High-level input voltage 2 2 v
Vic Input clamp voltage Voo = MIN, I = -18mA ~15 15 v
AVT Hysteresis (V1,-VT_) Vee = MIN 02 04 02 04 v
L Low-level input current Voo = MAX, Vp = 04V -02 -02 | mA
hH High-level input current Voo = MAX, vy =27V 20 20 | uA
] Maximum input current Voe = MAX, Vi =V 0.1 01 | mA
Vece = MIN, loL = 12mA 04 04
VoL Low-level output voltage ViL = MAX v
Vg = 2V loL = 24mA ] 05
Veoe = MIN, loH = 8mA | 24 34 24 34
VoH High-level output voltage ViL =05V, loH = -12mA| 2 v
ViH = 2v loH = -15mA 2
lozL Vec = MAX 10 = oav 20 20 | uA
Off-state output current ViL = MAX,
tozH Vg = 2V Vo = 2w 20 20 | uA
los Output short-circuit current* | Voo = MAX -40 =225 | -40 =225 | mA
Outputs L.$240 17 21 17 27
High LS241, LS244 17 27 1727
lce ‘Supply O’ﬁtputs Voo = MAX, LS240 6. 4 26 ; 44 mA
Current Low Outputs open LS241, LS244 27 46 27 . 46
Outputs i LS240 29 50 29 50
Disabled LS241, LS244 32 54 32 54
* Not more than one output should be shorted at a time and duration of the short-circuit shou’ld not exceed one second.. -~
Switching Characteristics vcc-=5v,Tpo=-25°Cc :
SYMBOL PARAMETER - TEST ‘:T?‘?S:r,'no"si» NN Lxsf? AKX M;‘&%;&:Ax UNIT
ii:’: Data to Output delay e 192 _ :: :z :2 ::
C = 45pF R = 6670
tpzL 20 30 20 30 ns
Output Enable delay
tpzH 15 23 15 23 | ns
tpLz . S : . 15 25 15.. 26 [ .ns
S Output Disable delay- CL =5pF . R =6670
PHZ . < . 10 18 10 18 ns
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SN54/74S240 SN54/74S241 SN54/74S244

Absolute Maximum Ratings

SUPPIY VORAGE VCC ..ot e e e e e s v
INPUE VORAGE . ..o e e e s 5.5V
Off-state outpUt VOAGE . .. ... e 5.5V
STOrage tEMPEIAtUIE . . ...ttt ettt et e e e e e e e e s -65° to +150°C
Operating Conditions
MILITARY COMMERCIAL
YMBOL PARAMETER
s A MIN TYP MAX| MIN TYP MAX UNIT
Vee Supply voltage 45 5 55 | 475 5 525 V
Ta Operating free-air temperature -55 125% 0 75| °C

* The SN54S241/244J operating at free air temperature above 116°C requires a heat sink such that ROCA is not more than 40°C/W.

Electrical Characteristics over Operating Conditions

MILITARY COMMERCIAL
YMBOL TER :
SYMBO PARAMETE| TEST CONDITIONS MIN TYP MAX| MIN TYP MAX UNIT
ViL Low-level input voltage 0.8 0.8 \
ViH High-level input voltage 2 2 \
Vie Input clamp voltage Voe = MIN Iy = -18mA -12 -12 \
AVy Hysteresis (V1,-VT_) Vee = MIN 02 04 02 04 v
- -04 -0.4
e }_ow level Any A Voe = MAX V| =08V mA
input current Any E ) ) =2
e High-level input current Voo = MAX Vp =27V 50 50 | WA
[ Maximum input current Voo = MAX V| =55V 1 1 mA
Ve = MIN loL = 48mA | 055
VoL Low-level output voltage. ViL =08V v
V|H =2V IOL = 64mA B 0.55
| = -1mA
Voo = MIN |-OH ~ 21
v ~ loH = -3mA |24 34 24 34
OH High-level output voltage zu_ - g\?v lon = —12mA| 2 v
H = lon = —15mA 2
lozL Vec = MAX | vy =08V -50 -50 | uA
Off-state output current ViL = osv -
lozH V|H =2V Vo = 24V 50 50 HA
los Output short-circuit current T | Voo = MAX -50 -225 | -50 -225 | mA
Outputs S240 80 123 80 135
High $241, S244 95 147 95 160
lec Supply Current | Outputs Voo = MAX S240 100 145 100 150 |
i Low Outputs open S241, S244 120 170 120 180
Outputs ; $240 100 145 100 - 150
Disabled e S241, S244 : 120 170 120 180
"‘Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second
Switching Characteristics vcc-5v,Tao-25°C
= TEST CONDITIONS §240 S241, s244
SYMBOL |1 PARAMETER (See Intetace Test Losd/Waveforms) | MIN. TYP MAX | MIN TYP max | UN'T
t k o 7. 6 9 ns
PLH Data to Output delay - 43
tPHL | - o L e 45 7 6 9 | ns
Pzl Output Enable dela‘ : o il 0. B LN ne
tpzH P Y 6.5 10 8 12 ns
tpLz . , -10 15 10 15 | ns
; Output Disable delay CL= 5pF R =900
tpHZ i i Xy 6 9 6 9 ns




Octal Buffers with Schmitt Triggers
57/67LS300 57LS301 57/67LS304

Features/Benefits

‘s Schmitt trigger guarantees high noise margin
o Three-state outputs drive bus lines

o Low current PNP inputs reducé loading

e 20-pin Skinny DIP™ saves space

o 8-bits matches byte boundaries

o Ideal for microprocessor interface

Description

In addition to the standard Schottky and Low Power Schottky
Octal Buffers, Monolithic Memories provides a full hysteresis
with “a true” Schmitt trigger circuit. The improved performance
characteristics are designed to be consistent with the SN54/
74LS14 Hex Schmitt trigger and guarantee a full 400 mV noise
immunity. The Schmitt trigger operation makes the LS buffers
ideal for bus receivers in a noisy environment.

Logic Symbols
300 Octal Buffer

Ordering Information

301 Octal Buffer

PART

NUMBER | PXG | TEMP.| ENABLE | POLARITY | POWER
57L.S300 J mil

67L8300 | NJ | com | “OW Invert

57L.S304 J mil LOW LS

67L.S304 NJ | com Non-
57L.S301 J mil HIGH- invert
67LS301 | NJ | com LOW

The Octal Buffers provide high speed and high current interface
capability for bus organized Digital Systems. The PNP inputs
provide improved fan-in with 0.2 mA liL. The 300 and 304 provide
inverting and non-inverting outputs with active low enables. The
301 provides non-inverting outputs with both active low and
active high enables allowing transceiver operation.

304 Octal Buffer
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57/67LS300 57/67LS301 57/67LS304

Absolute Maximum Ratings

Supply VORAGE VOC ..o v ittt e e e iy e S A v
LYo Y o] - Ve = P e v
Off-state OUIPUL VOIAGE . .. ..ottt it e e et et e e et et e e e e e 5.5V
Storage teMPEratUre . ...........uetitnn ettt ettt e e -65° to +150°C

Operating Conditions

- ‘ ‘ MILITARY COMMERCIAL
SYMBOL » ‘ PARAMETER MIN TYP MAX| MIN TYP MAX UNIT
Vee Supply voltage 45 5 55 | 475 .5 525 -V
Ta Operating free-air temperature | -55 125 0 75 | °C
Electrical Characteristics over Operating Conditions o
MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX|MIN TYP MAX UNIT
VT4 Positive threshold voltage vce = sv 15 17 20|15 17 20| V
V- .| . Negative threshold voltage vee = 5V 06 09 11|06 09 11| Vv
Vic Input clamp voltage Voe = MIN, I} = -18mA -15 -15 v
AVt Hysteresis (V1,=VT_) Voo = 5V 04 08 |04 08 v
Iy Low-level input current 1" Ve = MAX, V) = 04V -0.2 -02 | mA
lH | High-level input current Voo = MAX, Vi =27V S 20 20 | pA
[N Maximum input current Voo = MAX, Vi =7y 0.1 ) 01| mA
' ' Vee = MIN, | 15, = 12mA 04 0.4
VoL Low-level output voltage Vs = 2V, .V
V. = 06V loL = 24mA 0.5
Vee = MIN, lon = -3mA | 24 34 24 34
VoH High-level output voltage Ve = 2V, loH = -12mA| 2 \
VT_ = 0.6V 'OH = -15mA 2
lozL Voc = MAX. | vy = 0av -20 -20 | uA
Off-state output current Vrse = 2V,
10ZH Vr_ = 06V Vo =27 20 20 | WA
los Output short-circuit current* | Voo = MAX -40 -225 | 40 -225 | mA
Outputs . 18300 17 27 17 27
High LS301, LS304 18 31 18 31
Ice Supply Outputs Voo = MAX, | LSS0 26 44 %6 41 A
Current Low Outputs.open LS301, LS304 32 46 32 46
Outputs LS300 = 29 50 29 50
Disabled E LS301, LS304 34 54 34 54
* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
Switching Characteristics vcc-=5v,Tp=25°C
: TEST CONDITIONS LS300 LS301, LS304
SYMBOL PARAMETER (See Interface Test Load/Wavetorms) | MIN  TYP  MAX| MIN TyP max | UNTT
t 19 19 ns
PLH Data to Output delay
tPHL 19 19 ns
CL= 45pF R| = 6670
'PZL_| (5,4put Enable dela U 2% ne
tpzH P Y 26 2 ns
st L . } . D » 19 2l 22 ns
- PLZ ~— ... Output Disable delay CL= 5pF R = 6670 -
pHz [T T { 19 22 ns




Octal Transceiver
SN54/74LS645

Features/Benefits
o 3-state outputs drive bus lines

e Low current PNP inputs reduce loading
« 20 pin Skinny DIP™ saves space
® 8-bits matches byte boundaries

¢ |deal for microprocessor interface

Description

These Octal Bus transceivers ‘are designed for asynchronous
two-way communication between data buses. The control func-
tion implementation minimizes external timing requirements.

The device allows data transmission from the A bus to the B bus
or from the B bus to the A bus depending upon the logic level at
the direction control (DIR) input. The enable input (E) can be
used to disable the device so that the buses are effectively
isolated.

Logic Symbol

Ordering Informatioh

PART
NUMBER TYPE TEMP POLARITY ‘POWER
SN54L.S645 J mil Non- LS
SN74LS645 N,J com invert
Function Table
DIRECTION
ENABLE CONTROL OPERATION
E
DIR
L L B data to A bus
L H A data to B bus
H X Isolated

645 Octal Transceiver
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SN54/74LS645

Absolute Maximum Raﬁngs

Supply Voltage VCC
Input Voltage
Off-state output voltage

StOrage tEMPEIATUIE . ...ttt ettt ettt et et e et et ettt e e e et e e e e e e e e

Operatilig Conditions

- MILITARY COMMERCIAL
YMBOL | PARAMETER NIT
SYMBO ’ MIN TYP MAX | MIN TYP MAX u
Vee Supply voltage 45 5 55 | 475 5 5.25 v
TA Operating free-air temperature -55 125 0 75 | °C
Electrical Characteristics over Operating Conditions
; : MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX|MIN TYP MAX UNIT
V)L | Low-level input voltage 05 06| V
ViH High-level input voltage 2 2 v
Vic Input clamp voltage Vee = MIN, lj = -18mA -15 15|V
CAVq Hysteresis (VT,~VT_)AorB| Voo = MIN 01 04 02 04 v
W Low-level input'current | Vee = MAX, Vi =04V -0.4 =04 | mA
hH High-level input current Veo = MAX V) =27V 20 20 | uMA
Iy Maximum input current Voo = MAX, vy =55V 0.1 01| mA
Vee = MIN, oL = 12mA 025 04 025 04
VoL Low-level output voltage ViL = MAX \
Vi = 2V loL = 24mA <035 05
N Vec = MIN, | loy = -3mA | 24 34 24 34
VOH High-level output voltage Vii ~ = MAX, loH = -12mA| 2 ) v
: V|H =2V loq = —-15mA 2
lozL Vee = MAX, Vo = 04V —400 -400 | uA
Off-state output current ViL = MAX, -
lozH ) Vi = 2v Vo =27V 20 20| wA
los Output short-circuit current* | Vo = MAX -40 -225 | -40 -225 | mA
Outputs g
High 48 70 48 70
| Supply. Outputs N :
CcC Current Low Vec = MAX, Outputs open 62 20 62 90 | mA
k Outbuts o
. Disabled ‘ (64 N o =
% Not more than one output should be shorted at a time é’nd duration of the short-circuit should not exceed one secénd,
Switching Characteristics vcc-5v,T5-25°C
| ! TEST CONDITIONS AtoB Bto A
SYMBOL PARAMETER (See Interface Test Load/Waveforms) MIN TYP MAX | MIN TYP MAX UNIT
1 SESTEN Y : E 1 ns
PLH Data to Output delay 8 15 — 8 5
tPHL 1115 11 15 | ns
: CL_= 45pF R = 6670 '
tpzL : 31 40 31 4 | ns
Output Enable delay =
tpzH o 26 - 40 26 40 | ns
tpLz. - SRR . s . i 1525 15 25 ns
PLZ | Output Disable delay CL= 50F R| = 6670
tepz | T 15 25 15 25 | ns




Octal Latches, Octal Registers

SN54/74LS373 SN54/74S373
SN54/74LS374 SN54/74S374

Features/Benefits

e 3-State Outputs Drive Bus Lines

® 20 Pin Skinny DIP™ Saves Space

o 8 Bits Matches Byte Boundaries

o Hysteresis Improves Noise Margin

e Low Current PNP Inputs Reduce Loading

o |deal for Microprocessor Interface

Description

The latch passes eight (octal) bits of data from the inputs (D) to
the outputs (Q) when the gate (G) is high. The data is “latched”
when the gate (G) goes low. The register loads eight (octal) bits
of input data and passes it to the output on the “rising edge” of the
clock.

The three state outputs are active when OE is low, and high

Function Tables

373 Octal Latch
OE G D Q
L " H H H
L H L L
L L X Qo
H X X Z
Logic Symbols
373 Octal Latch
EE%D—:I Evcc
—
mELoo(é gEo 19]sa
1DE—£_ D ESD
o[} f GED mE
Ol
20E QOE Q 370
”E‘Z o Il
) SDE—DOE N OED Een
4DEMD—G_ e ® 'Esn
«wa[TH ﬁz % Hlsa
GNDE ~Q— 1]a

9-10

Ordering Information

N::;;LR PKG | TEMP | POLARITY | TYPE | POWER
SNpLS373 | Nl | com - |
S ) [ | e [
g”%gg;g r\ij,J C’Eil, nvert Latch .
SN74sar4 | N | com Register

impedance when OE is high. Schmitt-trigger buffers at the
gate/clock inputs improve system noise margin by providing
typically 400 mV of hysteresis.

All of the octal devices are packaged in the popular 20 Pin Skinny
DIp.™

374 Octal Register

OE CK D Q
L 1 H H
L 1 L L
L L X Qo
H X X z

374 Octal Register
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SN54/74LS373 SN54/748374

Absolute Maximum Ratings

SUPPlY VORAGE, VOC ..ottt e e e e v
INPUE VORAGE ..o e v
Off-state OULPUL VOIAGE . . ... . e e 5.5V
Storage temperature . ... ... i -65° to +150°C

Operating Conditions

MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX | MIN TYP MAX UNIT
Veo Supply voltage 45 5 55 |475 5 525| vV
Ta Operating free air temperature -55 125 0 75 °C
Electrical Characteristics over Operating Conditions
: ‘ MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
ViL Low-level input voltage 0.7 0.8 \Y
Vin High-level input voltage ' ' 2 2 %
Vic Input clamp voltage Voe = MIN I = -18mA -15 -15 v
I Low-level input current Voo = MAX V| =04V 04 04 | mA
HH High-level input current Voo = MAX Vi =27V - 20 20 | WA
Iy Maximum input current Voo = MAX Vi =7V 01 . 01| mA
Vec = MIN 115, = 12mA 025 04 025 04
VoL Low-level output voltage ViL = MAX - - \
Vig =2V loL = 24mA 035 05
Vec = MIN - ljo = —1mA |24 34
VoH High-level output voltage ViL = MAX : v
Vi =2V loH = -26mA 24 34
ozt | ; Ve = MAX Ty, = oav -20 20 | uwA
Off-state output current ViL- = MAX —+
lozH Vig =2V Vo =2mv 20 20 | uA
los Output short-circuit current* | Voo = MAX -30, -130 | -30 -130 | mA
Vv = MAX L8373 24 40 24 40
Supply current cc mA
lcc uppy.cu Outputs open LS374. 27 40 27 40
* Not more than ore output should be shorted at a time and duration of the short-circuit should not exceed one second.
Switching Characteristics vcc -5V, Ta - 25°C
TEST CONDITIONS LS373 LS374
SYMBOL PARAMETER (See Interface Test Load/Waveforms) | MIN TYP MAX | MIN TYP max | UN'T
fMAX Maximum Clock frequency 35 50 MHz
T -

PLH Data to Output delay 12_ 18 : L
tPHL O SidBoE Pt e e 1218 ns
tpLH LT %opr R = 20 30 15 28 ns

lock/Enabile t [
PRI Coq /Enable to output Qe ay % 30 19 28 =
tpzL 25 36 21 28 ns
Output Enable dela -
tpzH o ey 15 28 20 28 ns
tpLz . . 15 25 14 25 ns
Output Disable dela = 5pF = 667Q0 . -
TPHZ e ¥ CLoopF. =8 T 12 2 2 20 | e
High 1 15
tw Width of Clock/Gate 9 5 ‘ ns
Low 15 15
tsu Setup time 0! 20t 5
th Hold time : : 10} ot -
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SN54/748S373 SN54/74S374

Absolute Maximum Ratings
Supply Voltage, VCC
Input Voltage
Off-state output voltage
Storage temperature

Operating Conditions ~
: ‘ : MILITARY COMMERCIAL "
SYMBOL |- PARAMETER MIN TYP MAX|MIN TYP MAX UNIT
Vee Supply voltage 45 5 55 | 475 5 525V
Ta Operating free air temperature -55 125 1 0 75| °C
Electrical Characteristics over Operating Conditions
. MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
ViL Low-level input voltage 0.8 08| V
ViH High-level input voltage 2 2 \
Vic Input clamp voltage Vee = MIN lj = -18mA -1.2 -12| VvV
I Low-level input current Voo = MAX Vi = 05V -0.25 =025 | mA
I High-level input current Voc = MAX - V| =27V 50 50| HMA
Iy Maximum input current Voo = MAX V| = 55V 1 1| mA
Vee = MIN
VoL Low-level output voltage ViL =08V loL = 20mA 05 05| V
ViH = 2v
Vec = MIN 5= 2mA | 24 34 ,
VoH High-level output voltage ViL = 08v v
Vi =2V loH = -6.5mA 24 3.1
lozL Vee = MAX | v = 05V -50 -50 | uA
Off-state output current V)L =08V
lozH Vi =2V Vo = 24v 50 50 | uA
los Output short-circuit current* Vee = MAX -40 -100 | -40 =100 | mA
vV = MAX S373 105 160 105 160
1 Supply current CC mA
cc PPy Outputs open - [ 5374 90 140 90 140
%* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
-~ Switching Characteristics vcc =5V, Ta - 25°C
TEST CONDITIONS §373 S374 \
SYmBoL PARAMETER (See Interface TestLoad/Waveforms) MIN TYP 'MAX | MIN TYP MAX UNIT
fMAX Maximum Clock frequency 75 100 MHz
t
PLH Data to Output delay S 9 - ns
IPHL C, = 15pF R| = 2800 S . 18 L
tPLH L= P L= 7 14 8 15 ns
lock/ le t t -
tPHL Clock/Enable to output delay 12 8 " 17 o
tpzL : 11 18 11 18 | ns
Tozii Output Enable delay 8 15 A 5 =
tpLz. . . _ 8 12 7 12 ns
‘PHZ Output Disable delay CL= 5pF R = 2800 5 5 5 ) P
' . High 6 6
tw Width of Clock/Gate 9 ns
: Low 7.3 7.3
tsu Setup time o]} 5t s
th Hold time 104 21




Octal Latches, Octal Registers
With Inverting Outputs

57/67LS376 57/67S376
57/67LS380 57/67S380

Features/Benefits

¢ |nverting Outputs

o 3-State Outputs Drive Bus Lines

® 20 Pin Skinny DIP™ Saves Space

o 8 Bits Matches Byte Boundaries

o Hysteresis lmproves Noise Margin

e Low Current PNP Inputs Reduce Loading
* Ideal for Microprocessor Interface

Description

In addition to the standard S and LS latches and Registers,
Monolithic Memories provides inverting outputs instead of non-
inverting outputs. The inverting outputs are intended for bus
applications that require inversion as in interfacing the Am2901A
4-Bit Slice to an"active low bus.

The latch passes eight (octal) bits of data from the inputs (D) to
the outputs (Q) when the gate (G) is high. The data is “latched”

Function Tables
380 Octal Latch (Inverting)

OF G D a
L H H L
L H L H
L L X Qo
H X X z
Logic Symbols
380 Octal Latch (Inverting)
OE E r—<’>~v EVCC

_.Ega
H7e]eo
H17] o

1‘6E~7§:
—
G

o[

| |

=T o Rl
wCHe || L[ HEl=
3DE —P_i .‘:_E_E.—J EGD
4DE '“l;: _G—_‘;'_ ESD

ano [0} ;Q-— ]

Ordering Information

PART
NUMBER PKG | TEMP | POLARITY | TYPE | POWER
5705380 | J mil
6705380 | NJ | com Latch s
5718376 | J mil i
67LS376 | N,J | com Register

S380 J - Invert
57,
675380 | 'N.J | com Latch s
575376 J mil -
675376 | NJ | com Register

when the gate (G) goes low. The register loads eight (octal) bits
of input data and passes it to the output on the “rising edge” of the
clock.

The three state outputs are active when OE is low, and high
impedance when OE is high. Schmitt-trigger buffers at the
gate/clock inputs improve system noise margin by providing
typically 400 mV of hysteresis.

All of the octal.devices are packaged in the popular 20 Pin Skinny
Dip.™

376 Octal Latch (Inverting)

OE CK D Q
L 1 H L
L 1o L H
L L X Qo
H X X Z

376 Octal Register (Inverting)
a1 F‘D_\v 20 vee
a[z}Ha S 0
w7 o8]
2DE o] «® Em

CK.
OE
D
D
CK.
— —OE —_
= og
b
Q
CK
OE
D
S ——
=
D

EE_ cxa Eéﬁ

SDE—- ‘OED ESD
»[iH oK ok 5] s0
o | e
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57/67L8376 57/67LS380 AT

Absolute Maximum Ratings

Supply Voltage, VCC ..o e e S e TR LTV
INPUL VOIRAGE . ... e e e oL P VIR A
Off-state output voltage ..............ooiiiiii i i e S S L. 5BV

StOrage temMPErature . ... ..ot e e e e e e e s .+ =65°10 +150°C

Operating Conditions

MILITARY COMMERCIAL L
SYMBOL / PARAMETER MIN TYP MAX |MIN TYP MAX UNIT
Vee Supply voltage : 45 5 55 | 475 5 525 Vv
Ta Operating free air temperature -55 125 | O ) 75| °C
Electrical Characteristics over Operating Conditions
MILITARY COMMERCIAL
SYMBOL _ PARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT
ViL Low-level input voltage 0.7 0.8 V.
ViH High-level input voltage . 2 2 1
Vic _Input clamp voltage Vce = MIN I} = -18mA -15 =151 v~
L Low-level input current Voo = MAX V) =04V ~-04 -04 | mA
hH High-level input current Voo = MAX Vi =2V 20 20 | wA
I Maximum input current Voo = MAX Vi =7V 0.1 01| mA
Vec = MIN© 15 = 12mA 025 04 025 04| .
VoL Low-level output voitage ViL = MAX Y
: Vig = 2V loL = 24mA 3 50 035 05
Vec = MIN - 1oy = -TmA | 24 34
VoH High-level output voltage ViL = MAX - - v
Vg = 2V lon = -26mA . 24 31
lozL VCC = MAX Vo = 0.4V -20 uA
Off-state output current ViL = MAX
lozH Vi = 2V Vo =27V 20 20 | pA
los Output short-circuit current* | Voo = MAX -30 -130 | =30 -130 | mA
Y = MAX LS 380 36 48 36 48
| Supply current CC mA
cc PPy Outputs open | (5376 27 4 | 27 48
* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
Switching Characteristics vcc =5V, Ta = 25°C ,
: TEST CONDITIONS LS380 - Ls376
SYMBOL PARAMETER E (See Interface Test Load/Waveforms) MIN TYP MAX | MIN kTYP MAX UNIT
fMAX Maximum Clock frequency ) MHz
t
PLH Data to Output delay 17 25 ns
tPHL c F R - 70 12 25 ns
tPLH g L= 45p L= 20 35 19 30 ns
Clock/Enable to output dela p
tPHL ockEn Uipul desy 18 35 15 30| ns
tpzL ' ' 25 36 .21 30| ns
I |
- Output Enable delay 7 30 ’ 20 30 s
tpLz . _ _ 18 29 18 29| ns
Toriz Output Disable delay CpL= 5pF R = 6670 % 22 16 >4 s
tw Width of Clock/Gate High LR |15 ns
. e Low 15 .
tsu Setup Time 0! 20t ns
th Hold Time ‘ 104 0t
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57/678376 57/678380

Absolute Maximum Ratings

SUPPlY VORAGE, VT ...t e e e e e A"
Input Voltage .................... B PR D A AP 5.5V
Off-state output VORAGE . ... ..o e P, 5.5V
Storage tempPerature . ....... ...t -65° to +150°C
Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER . MIN TYP MAX|MIN TYP MAX UNIT
Vee Supply voltage 45 5 55 | 475 5 525| V
Ta Operating free air temperature -55 125 0 75 °C
Electrical Characteristics over Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | MIN TYP MAX UN'IT
ViL Low-level input voltage 08 08| V
ViH High-level input voltage 2 2 v
Vic ' Input clamp voltage Vee = MIN, | = -18mA ~12 o
I Low-level input current Voo = MAX, Vp =05V -0.25 . -025 | mA
IH High-level input current Voo = MAX, Vi =27V . 50 50 | MA
Iy Maximum input current Voo = MAX V| =55V : 1 1| mA
Vee = MIN,
VoL Low-level output voltage VL = 08V, loL = 20mA 05 05| v
ViH = 2V
Vec = MIN. | 1o = -2mA | 24 34
VOH High-level output voltage ViL = 08y, , v
ViH = 2V loH = —6.5mA 24 3.1
lozL Vec = MAX, 1vg =08V | -50 -50 | wA
Off-state output current ViL = 08y, — - :
lozH Vi = 2V Vo =24 , 50 50 | wA
los Output short-circuit current* | Voo = MAX -40 -100 | -40 -100 | mA
\ = MAX S380 105 160 105 160
| Supply current CC ' ; mA
cC y - Outputs open | 5376 90 140 90 140

*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

Switching Characteristics vec -5V, Ta = 25°C

TEST CONDITIONS $380 §376
SYMBOL PARAMETER (See Interface Test Load/Wavetorms) MIN TYP MAX [ MIN TYP MAX UNIT
fMAX Maximum Clock frequency 75 100 MHz
T -

PLH Data to Qutput delay 9 18 L
tpHL c Sof. Ry = 2800 5 16 : ns
t L= 15p L= :

PLH Clock/Enable to output delay A2 2 - 1 ! 20 ns
tPHL 7 20 8 18 ns
tpzL 1 20 " 20 ns

[
- Output Enable delay 8 7 3 7 s
tpLz 3 i 8 16 7 16 ns
Output Disable delay - = =

Toyiz utput Di y - CpL= 5pF R = 2800 5 13 5 13 P
High ‘ g

tw Width of Clock/Gate 9 Soll ° ns
Low 73 73

th Hold time = = .° 104 2t ne
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Octal Latches, Octal Registers

With 32mA Outputs

67S373 67S374

Features/Benefits
* 32mA Ig, ‘

e 3-State Outputs Drive Bus Lines

o 20 Pin Skinny DIP™ Saves Space

8 Bits Matches Byte Boundaries

(]

Hysteresis Improves Noise Margin
¢ Low Current PNP Inputs Reduce Loading

Ideal for Microprocessor Interface

Description

In  addition to the standard S and LS latches and registers,
Monolithic Memories provides increased output sink current
(loL) from the standard Schottky I0L of 20 mA toan improved 32
mA.

The higher IOL is intended for upgrading systems which
presently satisfy 32 mA requirements with SN54/74365, 366, 367,
368, Hex Buffers.

Function Tables

373 Octal Latch
OE . G D Q
L H H H
L H L L
L L X Qo
H X X z
Logic Symbols

373 Octal Latch

\J
&[> 20] vee
wa[zHe R o o]0

oE oF
mE—D ol-{18]e0
o Ho . < "Himo
mEroos %ol e]7a
3QE‘—-Q R o O {Elsa
oE[-H- ok
[T of-{1a)eo
— o
a3 Ho R « °HElo
OE
40E~o°5 al-{1Z)sa
ano[10] —Q—— e

Ordering Information

PART
| NUMBER PKG | TEMP | POLARITY | TYPE | POWER
67S373 N,J | com Latch
’ Non- s
678374 N,J | com invert Register

The latch passes eight (octal) bits of data from the inputs (D) to
the outputs (Q) when the gate (G) is high. The data is “latched”
when the gate (G) goes low. The register loads eight (octal) bits
of input data and passes it to the output on the “rising edge” of the
clock.

The three state outputs are active when OE is low, and high
impedance when OE is high. Schmitt-trigger buffers at the
gate/clock inputs improve system noise margin by providing
typically 400 mV of hysteresis.

All of the octal devices are packaged in the popular 20 Pin Skinny
DIP.™

374 Octal Register

OE CK D Q
L 1 H H
L 1 L L
L L X Qo
H X X z

374 Octal Register
ﬁE - it Evcc
IQE —rﬂz Q Eso
n[FTH f_ o-{18]sp
ZDE “’q E7D
:mE —1Q Eso

[}
2%

[+]
=

CK
a[7 ‘“D_Oi [1a]0
4DE“";C_K~ ESD
Wt %ol e

{=¥e] o0
mx mx
o =] o [~ =]

GND E E CK
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678373 678374

Absolute Maximum Ratings

SUPPIY VORAGE, VT .+« e vttt ettt ettt e e e e e e e v
INPUE VOIAGE ... ottt i i e e e e 5.5V
[0 10 1R 10 (o TUL Yo | ¢ Vo T 5.5V
Storage temperature ............ preneseen e s Pt -65° to +150°C
Operating Cenditions ;
COMMERCIAL
SYMBOL ‘ PARAMETER MIN TP MAX UNIT
Vee Supply voltage 4.75 5 525 v
Ta . Operating free air temperature 0 75 - | :°C
Electrical Characteristics over Operating Conditions
; COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ViL Low-level input voltage : 0.8 Vv
ViH High-level input voltage 2 . v
Vic Input clamp voltage Voo = MIN, I} = -18mA -1.2 Vv
L Low-level input current Voo = MAX, Vy = 05V -025 | mA
IH High-level input current Voo = MAX Vp =27V 50 HA
I Maximum input current Voo = MAX V| =55V ) 1 mA
Vee = MIN,
VoL Low-level output voltage ViL =08y, loL = 32mA i 0.5 -V
T : VlH =2V . ’ : :
Vee = MIN,
VoH High-level output voltage ViL =08y, loH = —6.5mA 24 31 v
. V'H =2V Ty ;
lozL ' Vee = MAX, 1" vy =05V ‘ 50 | uA
Off-state output current ViL =08V,
lozH Vg = 2V Vo =24V ; 50 | pA
los Output short-circuit current * Ve = MAX, —40 -100 mA
: \) = MAX S373 . : 105 : 160
Rk Iy t CcC ,
Icc Supply curren ’ Outputs open S374 i ] ; 90 140 maA
*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
Switching Characteristics vcc -5V, Ta = 25°C
. TEST CONDITIONS §373 S$374
SYMBOL PARAMETER : (See Interface Test Load/Waveforms) MIN TYP MAX|MIN TYP MAX UNIT
fMAX | Maximum Clock frequency ' 75. . 100 MHz
t . ’ }
PLH Data to Output delay - i 4 ns
oL CL= 15pF Ry = 2800 r 2B : =
tPLH o , L= opF R = 7 14 -8 15 | ns
| -
TPl Clock/Enable tp output delay 1 8 ™ 7 pos
lpZL N 18 1 18 ns
! | s
TozH Output Enable delay S 3 8 15 p—
tpLz . ) '8 12. 7 12 ns
t le del = Ry =
Toriz Output Disable delay . Cp = 5pF L = 280Q 5 5 —5 3 s
High Lo
tw Width of Clock/Enable 9 6 ) ns
Low 7.3 7.3
tsu Setup Time e B[R 5t : ¢ o
"ty . | Hold Time < . 10! 21
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Octal Latches, Octal Registers
With Inverting, 32 mA Outputs

67S378 67S382

Features/Benefits

¢ Inverting Outputs

e 32mAIOL

o 3-State Outputs Drive Bus Lines

® 20 Pin Skinny DIP™ Saves Space

e 8 Bits Matches Byte Boundaries

e Hysteresis Improves Noise Margin

e Low Current PNP Inputs Reduce Loading
o Ideal for Microprocessor Interface

Description

In addition to the standard S and LS latches and registers,
Monolithic Memories provides increased output sink current
(loL) from the standard Schottky IOL of 20 mA to an improved
32 mA, also inverting outputs instead of the standard non-
inverting outputs.

The higher IOL is intended for upgrading systems which
presently satisfy 32 mA requirements with SN54/74365, 366, 367,
368, Hex Buffers. The inverting outputs are intended for bus

Function Tables
382 Octal Latch (Inverting)

OE G D Q
L H H L
L H L H
L L X Qo
H X X z
Logic Symbols

382 Octal Latch (Inverting)

ﬁEﬂD——\r EVcc
wlz e 11 [, aHE=
‘DE“E(_)i :E_E”E"D
ZDE—?: :—;—ﬂm
EE—GOE 5— 1670
wlie o] | [, HElw
aoE—ﬁ E—Esn
QD 8 D P :;—Esn
wEH T s M=
anof10 %—Ea
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Ordering Information

PART i
NUMBER PKG | TEMP | POLARITY | TYPE | POWER
67S382 NJ | com Latch
Invert S
6758378 N,J | com Register

applications that require inversion as in interfacing ihe Am2901A
4-Bit Slice to an active low bus.

The latch passes eight (octal) bits of data from the inputs (D) to
the outputs (Q) when the gate (G) is high. The data is “latched”
when the gate (G) goes low. The register loads eight (octal) bits
of input data and passes it to the output on the “rising edge” of the
clock.

The three state outputs are active when OE is low, and high
impedance when OE is high. Schmitt-trigger buffers at the
gate/clock inputs improve system noise margin by providing
typically 400 mV of hysteresis.

All of the octal devices are packaged in the popular 20 Pin Skinny
DIP.™

378 Octal Register (Inverting)

OE CK D Q
L 1 H L
L 1 L H
L L X Qo
H X X z

378 Octal Register (Inverting)

EE—"D—V EVcc
o ] [ [
1DE—D’: %% 18] e0
ZDE—_D; P Em
mEHa [ aHElw
EE_gc—l( cxa EE
4DE—;C—K P Esn
EETGOE OE - E5_°
GNDE '—Q——Ecx

=l
ol
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678378 67S382

Absolute Maximum Ratings

SUPPlY VORAGE, VT - vttt et e e e e e N
INPUE VO AGE ..o i e e e e e e 5.5V
Off-state OUtPUL VORAGE . ... ... i i i i e e 5.5V
Storage temMPEratUure . .. .. ... .ottt e e e -65° to +150°C
Operating Conditions
COMMERCIAL
YMB!

S oL PARAMETER MIN TYP MAX UNIT
Ve Supply voltage 475 5 525 v
Ta Operating free air temperature 0 75 °C

Electrical Characteristics over Operating Conditions
COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TvP MAX UNIT
ViL Low-level input voltage 08 \'
ViH High-level input voltage 2 v
Vic Input clamp voltage Voe = MIN, I} =-18mA -12 v
I Low-level input current Voo = MAX, Vy =05V -0.25 mA
IH High-level input current Voo = MAX, Vi =27V 50 uA
Iy Maximum input current Voo = MAX V| =55V 1 mA
VCC = MIN,

VoL Low-level output voltage ViL = os8v, loL = 32mA 05 \
ViH = 2V
Veoe = MAX,

VoH High-level output voltage ViL = 08v, loH = -8.5mA 24 3.1 A
V|H = 2V

lozL Vee = MIN, Vg = 05V =50 | uA

Off-state output current Vi = 08v,

lozH Vig = v Vo = 24V 50 | uA

los Output short-circuit current * Vee —40 -100 mA
V = MAX S382 105 160

| -Supply current CcC '

cc PRY Outputs open | Sa7s 90 a0 ] ™

*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
Switching Characteristics vcc -5V, Ta - 25°C
TEST CONDITIONS $382 S$378

SYMBOL PARAMETER (See TestLoad/Wavetorms) | MIN  TYP  MAX |MIN Ty max | UNIT
fMAX Maximum Clock frequency 75 100 MHz
t

PLH Data to Output delay 9 18 s
tPHL 5 16 ns
t C = 15pF R = 2800

PLH Clock/Enable to output delay L L L 22 1 20 ns
tpHL 7 20 8 18 ns
t

Pzl Output Enable delay \ 20 " 20 ns
tpzH 8 17 8 17 ns
tpLz ) 8 16 7 16 ns

Output Disable dela = Ry = 0
tpHZ d Y CL=5F, A= 20 6 13 5 13 | ns
High
tw Width of Clock/Enable o 2 6 ns
Low 7.3 7.3
tsu Setup Time ol 51 s
th Hold Time 10! 2t
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interface Test Load/Waveforms

Test Load
TEST
: POINT R
L
FROM OUTPUT . 1A O—AAA—O
UNDER TEST IN J‘)g' vee
(See Note B)
e RO 3
(See Nole A]: (See Note C) S
. o
= s2 1
Test Waveforms
Y/ ¥ HIGH-LEVEL
TIMING -
INPUT ) - VT (See Note €) PULSE
. ov
* teotup thold
setup hold
. v
DATA . ‘( -\ LOW-LEVEL
INPUT Voot N ov PULSE

Setup and Hold

Pulse Widfth

INPUT - / vr

av
. ouTPUT

TN\ coumm\v"
ov (Low-level

3v
vr J/

ov
tPLH tPHL enabling) -« tpz — Lz
IN-PHASE / N Yo S1 closed s 3 ciosed
o | "/ N et EES N N ==y
" " s tPHZ o.5vE
tPHL tPLH —tpZH—= 05V4
———— ,-————-—- VOH . . / - voH
OUI")(I)J;':;'!'ASE vr- ‘ 7 vr :JSA:QESS'TQ)Z S1 open S2 closed7 vr S1 and 15V
(See Note G) vou ov S2 closed
" Propagation Delay Enable and Disable
NOTES: A. C__ includes probe and jig capacitance.

B. All diodes are 1N916 or 1N3064.

C. For Series 54/74S,57/67S, Ro =1K, Vg = 1.5V
For Series 54/74L.S and 57/67LS, Rg = 5K, V= 1.2V excepting 57/67LS300, 301, 304
For Series 54/74L.S300, 301, 304 Ro =5K, V1 = Vq, = 1.7V for low to high inputtransition
For Series54/74L.S300, 301, 304 RO =5K, Vg = VT- = 0.9V for high to low input transition

D. Waveform 1is for an output with internal conditions such that the output is low except when
disabled by the output control. - : ‘ :
Waveform 2 is for an output with internal conditions such that the output is high except
when disabled by. the output control.

E. In the examples above, the phase relatlonsmps between inputs and outputs have been
chosen arbitrarily. . .

F. All input pulses are supplied by generators having the. following characteristics: PRR
<1MHz,Z, 4 = 500 and: ‘
For Series 54/74S and 57/67S, tR <2 S5ns tg<25ns
For Series 54/74LS and 57/67LS, and PALs, tg =15ns tg'<6ns

G. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed.
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Definition of Terms and Waveforms

Setup Time

Setup time, tgy

The time interval between the application of a signal that is

maintained at a specified input terminal and a consecutive ac-

tive transition at another specified input terminal.

NOTES: 1. The setup time is the actual time between two
events and may be insufficient to accomplish the
setup. A minimum value is specified that is the
shortest interval for which correct operation of the
logic element is guaranteed.

2. The setup time may have a negative value in which
case the minimum limit defines the longest interval
(between the active transition and the application of
the other signal) for which correct operation of the
logic element is guaranteed.

Voltage - -
High-level input voltage, VjH
.. An input voltage within the more positive (less negative) of the
two ranges of values used to represent the binary variables.
NOTE: A minimum is specified that is the least positive value of
high-level voltage- for-which operation of the logic ele-
ment within specification limits is guaranteed
High-level output voltage, VoH
The voltage at an output terminal with input conditions applied
that according to the produc1 specmcatlon will establish a high
level at the output.
Input clamp voltage, Vic
Aninput voltage: in a region of relatively low differential resis-
tance that serves to limit the input voltage swing.
' Low-level input voltage, Vj_ -
An input voltage level within the less positive (more negative) of
“the two ranges of values used to represent the binary variables.
NOTE: A maximum is specified that is the most positive value of
. " low-level input voltage for which operation of the logic
element within specification limits is guaranteed.
Low-level output voltage, VoL
The voltage at an output terminal with input conditions applied
that according to the product specification wnll establish a low
~ level at the output. ~+ ~
Negative-going threshold voltage, V1
The voltage level at a transition-operated input that causes op-
eration of the logic' element according to specification as the
input voltage falls from’a level above the positive-going
threshold voltage, VT4 .
Positive-going threshold voltage, VT+
The voltage level ata transition-operated input that causes op-
eration of the logic element according to specification as the
input voltage rises from a level below the negative-going
threshold voltage, V1.

Truth Table Explanations

H = high level (steady-state)

L = low level (steady-state)

1 = transition from low to high level

! = transition from high to low level

X = irrelevant (any input, including transitions)

V4 = off (high-impedance) state of a 3-state output
a

.h = the level of steady-state inputs at inputs A through
H respectively
Qo = level of Q before the indicated steady-state input
conditions were established
60 = complement of Qg or level of Q before the indicated
steady-state input conditions were established
Qn = level of Q before the most recent active transition

indicated by | or 1

If, in the input columns, a row contains only the symbols H, L,
and/or X, this means the indicated output is valid whenever the _
input configuration is achieved and regardless of the sequence
in which it is achieved. The output persists so long as the input
configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together
with 1 and/or |, this means the output is valid whenever the input
configuration is achieved but the transition(s) must occur follow-
ing the achievement of the steady-state levels. If the output is
shown as a level (H, L, Qg, or Q), it persists so long as the
steady-state input levels and the levels that terminate indicated
transitions are maintained. Unless otherwise indicated, input
transitions in the opposite direction to those shown have no
effect at the output.
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Definition of Terms and Waveforms

Clock Frequency

Maximum clock frequency, fmax

The highest rate at which the clock input of a bistable circuit can
be driven through its required sequence while maintaining stable
transitions of logic level at the output with input conditions es-
tablished that should cause changes of output logic level in ac-
cordance with the specification.

Current ,

High-level input current, i

The current into * an input when a high-level voltage is applred
to that mput

High-level output current, ioH

The current into * an output with input conditions applied that
according to the product specification will establish a hrgh level
at the output.

High-level output current, Icex ;
The high-level leakage current of an open collector output.

Low-level input current, I

The current into * an input when a low-level voltage is applied to
that input.

Low-level output current, lgL

The current into * an output with input conditions applied that
according to the product specification will establish a low level at
the output.

Off-state  (high-impedance-state) output current (of a
three-state output), oz

The current into * an output having three-state capability with
input conditions applied that according to the product specifica-
tion will establish the high-impedance state at the output.
Short-circuit output current, log 4

The current into * an output when that output is short-circuited to
ground (or other specified potential) with input conditions
applied to establish the output logic level farthest from ground
potential (or other specified potential).

Supply current, Icc

The current into * the Vo supply terminal of an integrated
circuit.

*Current out of a terminal is given as-a negative value.

Hold Time

Hold time, th

The interval during which a signal is retained at a specified input
terminal after an active transition occurs at another specified
input terminal.

NOTES 1. The hold time is the actual time between two

-events and may be insufficient to accomplish the
- intended result.. A minimum value is specified that. .

oo isthe shortest interval for which correct operatron
. ofthe Iogrc element:is. guaranteed e

‘:case the rnrnrmum limit. defrnes the longest interval

. mentis guaranteed

2. The hold tlme may have a negatrve value in whlch'

(between the reiease of data and the active transi-
tron) for which: eorrect operanon of the logic ele-

Output Enable and Disable Time

Output enable time (of a three-state output) to high level,
tpzH (or low level, tpz1 ) ,

The propagation delay time between the specified reference
points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to
the defined high (or low) level.

Output enable time (of a three-state output) to high or low
level, tpzx )
The propagation delay time between the specified reference
points on the input and output voltage waveforms with the
three-state output changing from a high-impedance (off) state to
either of the defined active levels (high or low). '
Output disable time (of a three-state output) from high level,
tpHz (or low level, tpL2)

The propagation delay time between the specified reference
points on the input and output voltage waveforms with the
three-state output changing from the defined high (or low) level
to a high-impedance (off) state.

Output disable time (of a three-state output) from high or
low level, tpxz

The propagation delay time between the specified reference
points on . the input and output voltage waveforms with the
three-state output changing from either of the defined active
levels (high or low) to a high-impedance (off) state.

tEA is the output enable access time of memory devices.

teR is the output disable (enable recovery) time of memory
devices.

Propagation Time

Propagation’ delay time, tpp

The time between the specrfred reference pomts on the input
and “output voltage waveforms with the output changing from
one defined level (hrgh or low) to the other defined level.
Propagation delay time, low-to-high-level output, tpLH
The time between the specified reference points on the input
and output voltage waveforms with the output changing from the
defined low level to the defined high level.

Propagation delay time, high-to-low-level output, tpHL
The time between the specified reference points on the input
and output voltage waveforms with the output changing from the
defined high level to the defined low level.

taA is the address (to output) access time of memory devices.

Puise Width

Pulse width, ty

The time interval between specified reference points on the
leading and trailing edges of the pulse waveform.
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PROM/ROM Programming Input Format

Programming Input Formats

MMI can program your ROM or PROM from input data in any of
several types: truth table, punched cards, paper tape or pre-
programmed ROM or PROM. However, the preferred input data
for PROMs is paper tape and for ROMs punched cards.

Truth Table Inputs
Devices are programmed at our facility from MMI truth table
forms (available on request). For customers desiring to make
their own forms, examples are shown below:

' OUTPUTS

4-BIT WORD PIN 10 11 12 13
ouTPUT NUMBER Os O3 O2 O
o H H H L

1 L H L H

255 L H H H

OUTPUTS

8-BIT WORD PIN 17 16 15 14 13 11 10 9
OuTPUT NUMBER  Og O7 Og O5 O4 O3 O2 O
0  HHHLHLHH

1 LHLHLHLH

511 LHHHHHHL

NOTE: A high voltage on the data out lines is signified by an
“H.” A low voltage on the data out lines is signified by an “L.”
The word number assumes positive logic on the address pins,
so for example, word 1023 = HHHHHHHHHH.

Paper Tape Format inputs

Truth tables can also be sent to MM in an ASCII tape in either a
7 or 8 level format. Send information air mail or TWX 910-339-
9224. The tape reading equipment at MMI only recognizes ASCII
characters S, B, H, L, F and E and interprets them respectively

as Start, Begin a word, High data, Low data, Finish a word, and
End of tape. All other characters such as carriage returns, line
feeds, etc. are ignored so that comments and spaces may be
sent in the data field to improve readability. Comments, however,
should not use the characters S, B, H, L, F, E. Word addresses
must begin with zero and count sequentially to word 31, 255,
511 or 1023 respectively. )
In order to assist the machine operator in determining where the
heading information stops and the data field begins, 25 bell
characters or rubout characters should precede the start of the
truth table. Any type of 8 level paper tape (mylar, fanfold, etc.) is
acceptable. Channel 1 is the most significant bit and channel 8
(parity) is ignored. Sprocket holes are located between channels
3 and 4. Note that the order of the outputs between characters B
and F is O4, O3, O2, O4, not O1, O2, O3, O4.
A typical list of characters and their machine interpretations is
shown below:
4-BIT OUTPUT
START OF TAPE

BEGIN DATA FIELD
DATA FIELD (H = HIGH VOLTAGE, L = LOW)
‘—FINISHED DATA FIELD

END OF TAPE

SBH H L HF BHHHHF BHLLHF - -elC. BHLLLFE
04 03 0204
WORD 0 WORD 1 WORD 2 WORD 255, 511
or 1023
8-BIT OUTPUT .
START OF TAPE END OF TAPE

BEGIN DATA FIELD
DATA FIELD (H = HIGH VOLTAGE, L = LOW)
IFINISHED DATA FIELD

SBHHAHLLLHAF = BHLHLHHLLF  BLHLHLHLLF - - &1¢- BHHHHLLLLFE
Og O1
WORD 0 WORD 2

WORD 1 WORD 31, 255,

511 or 1023

The required heading information at the beginning of the tape is as follows:

CUSTOMER'S NAME AND PHONE

TRUTH TABLE NUMBER

CUSTOMER'S TWX NUMBER

NUMBER OF TRUTH TABLES

PURCHASE ORDER NUMBER

TOTAL NUMBER OF PARTS

MMI PART NUMBER

NUMBER OF PARTS OF EACH TRUTH TABLE

CUSTOMER SYMBOLIZED PART NUMBER

25 BELL OR RUBOUT CHARACTERS

An example is shown below for a 256 x 4 PROM (6300)

SCOTT ELECTRONICS 408 426-6134
TWX 911-338-9225

PO142

6300

0431

12 8 level
4 TWX

SBLLLHF  BLLLLF BLHLHF BLHHHF BLLHHF BHHHHF BLLLHF BLHLHF BLLLLF
BLLLLF BLHLHF BLLHHF BHHHLF BHHLLF BLLHHF BHHLLF “BLLHHF BLHLHF




PROM/ROM Programming Input Format

ROM Programming Punched Card

ROMs can be programmed using several input methods. These
are truth table, punched cards in the format shown below, paper
tape in the same format as cards, and paper tape in the ASCI|
BHLF format of the equivalent PROM.

Punched Card or Tape Input

First card or line (80 columns max.): enter Company Name, Part
Number, Data, Number of “L's” in Pattern.

(Free Form Entry: no commas; Paper Tape Format: terminate
each line with carriage return and linefeed).

CARD 1

Hexadecimal Format

In this format the heading required is identical to the BHLF for-
mat but the data is different. Instead of an “S,” the hexadecimal
data begins with the SOH character (control A). The data is then
represented by the hexadecimal character (0-9 and A-F) which
represents the output data of address O, followed by a space.
Next comes the output data of address 1 followed by a space,
etc. The character ETX (control C) is used to end the data.
Carriage return and the line feed may be included to format the
data when the tape is printed.

COMPANY NAME CX 1816—2052 7—12—70.L = 796
2nd Card  Or Line thru Last (80 Columns Max.)

Enter First Data Field
Enter Second Data Field
Enter Third Data Field
Enter Fourth Data Field
Enter Fifth Data Field
Enter Sixth Data Field

ENTER WORD ADDRESS OF FIRST DATA FIELD IN COLUMNS 1 THRU 5
(O10—01) in Columns 8 thru 17
(010—01).in Columns 19 thru 28
(010—04) in Columns 30 thru 39
(O10—01) in Columns 41 thru 50
(010—01) in Columns 52 thru 61
(010 —01) in Columns 63 thru 72

CARD 2

00000 LHHHHLLHHH =~ LHHHHHHHHH  LLLLLLLLLH  LLHHHHHHLL  HLLLHHHHHL  LHLLLLLLLL

| o
WORD ADDRESS OF

NOTE: Output 1 (O1) is always in cols. 17,28,39,50,61,72

CARD 3 d

00006  LHLLLLLLLL HLHHHHHHHH LHLHHLLHHL  HLHHHHLLLL - LLLLHHHLHL ~ HLHHHHHLH
LAST CARD

01020 HLLLLLLLL  HHLHHHHHLL = LHLHLHLHLH  LLHLHLLHHH
NOTES:

1. Leading edge zeroes in the word number may be eliminated.
Columns 73 thru 80 are for comments.

2. Regardless of the number of outputs which a particular ROM
has, the data for a specific output always goes in a specific
column.

Output 1 (01)
Output 2 (02)
Output 3 (03)
Output 4 (04)

Columns 17, 28, 39, 50, 61, 72
Columns 16, 27, 38, 49, 60, 71
Columns 15, 26, 37, 48, 59, 70
Columns 14, 25, 36, 47, 58, 69

Output 5 (05)
Output 6 (06)
Output 7 (07)
Output 8 (08)
Output 9 (09)
Output 10 (10)

Columns 13, 24, 35, 46, 57, 68
Columns 12, 23, 34, 45, 56, 67
Columns 11, 22, 33, 44, 55, 66
Columns 10, 21, 32, 43, 54, 65
Columns 9, 20, 31, 42, 53, 64
Columns 8, 19, 30, 41, 52, 63

3. 0 and 1 may replace L and H, but the customer must define
for MMI whether 0 = Lor 0 = H.
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Available Technical Publications

Application Notes

PROMS

+ PROM card simplifies computer diagnosis
Shlomo Waser, Computer Design, January 1977

Registered PROMs Impact Computer Architecture
John Birkner

PAL

« Reduce random-logic complexity by using arrays of fuse-programmable circuits
John Birkner, Electronic Design, August 16, 1978

High speed/low cost fuse link arrays compete with TTL 74S/LS
John Birkner, WESCON 78

« Synthesis of stable output state sequencers
Bill Black, WESCON 78

* PALs: Programmable logic functions help minimize hardware
John Birkner, WESCON 79

FIFO

 First-in First-out Memories
Operations and Applications

MULTIPLIERS

* Real-time processing gains ground with fast digital multiplier
Shlomo Waser and Allen Peterson, Electronics, September 29, 1977

« State-of-the-art in high speed arithmetic integrated circuits
Shlomo Waser, Computer Design, July 1978

¢ Dedicated multiplier ICs speed up processing in fast computer systems
Shlomo Waser, Electronic Design, September 1978

« High-speed monolithic multipliers for real-time digital signal processing
Shlomo Waser, Computer, October 1978 ‘

Medium-speed multipliers trim cost, shrink bandwidth in speed transmission
Shlomo Waser and Dr. Allen Peterson, Electronic Design, February 1, 1979
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J16 Ceramic DIP
6 JA =75°C/W
i ]
O4c=3°CW noonnonong
16
) 265-.300
.6.73-7.62
8
u O l_J ]
070
L— 1. 78 .00 ot
.755-790 MIN.
19.18-20.07 .290-.320
7.37-8.13
015-.035
.38-89 T I | 190
; 4.83
| 1507 MAX.
3 f .125-.165
;.’N' 3.18-4.19
- - | B B3
090-.110 .016-.020 055-.
2.29-2.79 41-51 1.40-1.65
UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN INCHES.
ALL DIMENSIONS MIN.-MAX. (N MILLIMETERS."
J18 Ceramic DIP
| (V] JA =75°C/W
r = 35°
fyc = 35°C/W I O O O O e B
18 10
D 673782
1 9 '
g I O O B
120 000
3.05 —> l<— .00
MAX. 880-.930 MIN.
22.35-23.60
.290-.320
7.37-8.13
.015-.035 I
.38-89 [ i 190
4.83
1 MAX.
150 A
.125-.165
ﬁfu'., 3.18-4.19

R e

.090-.110
2.29-2.79

.016-.020
41-.51

.055-.085
1.40-1.65

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN.INCHES.
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS.

.

i ,"\\4__ ooo- m
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J20 Ceramic DIP

[} JAT 75°C/W
b6yc=35°C/W oOononononQn
20 1
D
1 10
TOoOo0ooOoOoOo
.070 .000
—> L—1.78 .000
MAX 955-.990 MIN.
= 24.26-25.15
.015-.035
.38-.89

7
i

.125-.165
o]

2.65-.300
6.73-7.62

.290-.320

7.37-8.13

190
4.83
MAX.

.008-.012
‘>l 3.18-4.19 20-.31
.090-.110 .016-.020 .055-.065
2.29-2.79 41-.51

1.40-1.65

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN INCHES.

ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS.

N20 Plastic Kool DIP™

648 = T5°C/W
64c = 35°C/W

ANANANNAANANAN
20 "

.240-.290
6.10-7.37
ol 10
080 000
2.03 —> le— .00
MAX. MIN.
< 1.000-1.075
25.40-27.30 -260-.320
7.11-8.13
.015-.060 —
38-1.52 [ C—J Tk 200
_5.08
MAX;
140 T — ) oy max
3.55 Ar -120-.165 | |-~ :
MIN. y 3.04-4.19 | |
o160 .008-.012
‘J ‘J —J 0=16 —*\ -20-31
.090-.110 .016-.020 .055-.065 )
2.29-2.79 41-51 1.40-1.65 :

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN INCHES.

ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS.




J24 Ceramic DIP

6 JA = 65°C/W
GJC=30°C/W O0O000O0MfnnOanmmnmMmm
24 i 13
510-.590
D 12.95-14.98
1 12
| O [ N N N I G |
158 .005
4.01 —»| - .13
MAX. 1.250-1.200 MIN.
D — 31.75-32.77
.030-.070 S
.76-178 225
5.72
135 MAX.
3.43 ? 105-135
MIN. ’l L Y 2.67-243
o-15° .008-.012
—P-l L— —»“4— - 0°-15 "'\ .20-.30
.090-.110 016-.020 .055-.060
2.29-2.79 41-51 1.40-1.52

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN INCHES.
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS

D40 Side Brazed Ceramic DIP
6 4a = 55°C/W

ch=200c/w N W S — W — S — U — G

40 21

.570-.600
14.48-15.24

1 20
e e — o o e o S e = o e e
2.49 —»| —bi [e— .13
MAX. 1.950-2.050 MIN.
- 49.53-52.07
590-.610 -005

14.99-15.49 e
ot ‘ ——
_r_L aad [ h_T

150 1 MAX.
wmit e
—’l l" "! 1‘— —»’ 0°-15° -0205::3;2 ,,.\\4—

.090-.110 .016-.020 030-.050
2.29-2.79 .41-.51 .76-1.27

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS MIN.-MAX. IN INCHES.
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS.
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MMI Area and Regional Sales Managers and FAEs

California Hlinois Reading
Huntington Beach . Lombard Stan Karandanis (617) 944-5535
Dick Siemiatkowski (714) 556-1216 Dick Jones, FAE (312) 932-1940 New Jerse
y
Pasadena Naperville Sussex
Wayne Caraway (714) 556-1216 Sal Graziano (312) 961-9200 Bill Bartley (201) 875-9430
Florida Massachusetts Texas
Longwood Framingham Garland
Jim McGrath (305) 831-4096 Russ French (617) 655-7070 Bob Rainwater (214) 233-5833
MMI Representatives
U.S.A.
Alabama lowa Pennsylvania
Huntsville Cedar Rapids Oreland
REP, Inc. (205) 881-9270 S & O Sales (319) 393-1845 CMS Marketing (215) 885-5106
Arizona Kansas South Carolina
~Scottsdale Olathe Greenville
Summit Sales (602) 994-4587 |  Rush and West (913) 764-2700 REP, Inc. (803) 233-8595
California Maryland Tennessee
Culver.City Baltimore Jefferson City
Bestronics (213) 870-9191 Monolithic Sales (301) 296-2444 REP, Inc. (615) 475-4105
Irvine. . Massachusetts
Bestronics . (714) 979-9910 Needham Heights Texas
) Comp Rep Associates  (617) 444-2484 Austin

Mountain View
Thresum Associates

San Diego
Littlefield & Smith

Colorado
Wheatridge
Waugaman Associates

Connecticut
North Haven
Comp Rep Associates

~ Florida
' Altamonte Springs
Dyne-A-Mark :

Clearwater
Dyne-A-Mark

.. Fort Lauderdale
Dyne-A-Mark

- Palm Bay
Dyne-A-Mark

Georgia
Tucker
REP, Inc.

Hlinois-
Rolling Meadows
Sumer

Indiana
Indianapolis
Leslie M. DeVoe Co.

(415) 965-9180

(714) 455-0055
(303) 423-1020
(203) 239-9762

(305) 831-2007

(813) 441-4702

(305) 771-6501

(305) 831-2097
(404) 938-4358

(312) 991-8500

(317) 842-3245

Michigan
Grosse Point
Glfeiner Associates (313) 499-0188
Minnesota
Minneapolis

Nortec Sales (612) 835-7414

Rush and West (314) 394-7271
New Jersey

Teaneck

R.T. Reid Associates

New York
Rochester
L-Mar Associates

Syracuse
L-Mar Associates

Endicott
L-Mar Associates

North Carolina
Raleigh
REP, Inc.

Ohio
Cincinnati
Makin Associates

(201) 692-0200

(716) 328-5240
(315) 437-7779

(607) 748-1482
(919) 851-3007

(513) 871-2424

Mentor

Makin Associates
Oregon

Portland

North West Marketing

(216) 464-4330

(503) 297-2581

West and Associates (512) 451-2456
Dallas

West and Associates (214) 661-9400

Houston
West and Associates

Utah
Salt Lake City
Waugaman Associates

(713) 777-4108

(801) 467-4263

Virginia

Reston

Monolithic Sales (703) 620-9558
Washington

Bellevue

Northwest Marketing (206) 455-5846
Wisconsin

Brookfield

Sumer (414) 784-6641

CANADA

-Ontario

Toronto
; Cantec (416) 675-2460
Ottawa
Cantec

Quebec
Dollard Des Ormeaux
Cantec

(613) 725-3704

(514) 620-6313
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MMI Franchised Distributors.

U.S.A.

Alabama
. Huntsville
Hall-Mark Electronics

Arizona
Phoenix
Kierulff Electronics
Sterling Electronics

California
Los Angeles
Kierulff Electronics
Palo Alto
Kierulff Electronics
San Diego
Anthem Electronics
Kierulff Electronics
Santa Ana
Anthem Electronics
Sunnyvale :
Diplomat/Westland
Anthem Electronics
Tustin
Kierulff Electronics

Colorado
Denver
Kierulff Electronics

Wheatridge

(205) 837-8700

(602) 243-4101
(602) 258-4531

(213) 725-0325

(415) 968-6292

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

(714) 540-1322

(408) 734-1900
(408) 738-1111

©(714) 7315711

'(303) 371-6500

g
Century/Bell Electronics (303) 424-1985

Connecticut
Hamden
Arrow Electronics

E. Norwalk

(203) 2657741

Connecticut Components

for Industries

Florida
Clearwater

Diplomat/Southland

Fort Lauderdale
Arrow Electronics

Hall-Mark Electronics -

Orlando

Hall-Mark Electronics

Palm Bay i

Arrow Electronics

St. Petersburg

Kierulff Electronics
Georgia

Atlanta

Arrow Electronics

lllinois
Bensenville.
Hall-Mark Electronics
Elk Grove Village
Kierulff Electronics .
Schaumburg
Arrow Electronics

Indiana
Indianapolis
Advent Electronics
RM Electronics Co.

Advent Electronics

Kansas
Shawnee Mission

Hall—Mark Electronics:

(203) 852-1001

(813) 4434514

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

(305) 855-4020
(3b5) 72541 480
(813) 576-1966

(404) 449-8252

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

(317) 2974910

- (317) 247-9701

(319) 363-0221

(913) 8884747

Maryland

Baltimore

Arrow Electronics
Hallmark
Gaithersburg
Pioneer Washington

Massachusetts

Billerica

Kierulff Electronics
Burlington

Lionex

Woburn

Arrow Electronics

Michigan

Ann Arbor .
Arrow Electronics
Farmington
Dlplomat/NorthIand
Grand Rapids ‘
RM Electronics Co.

Minnesota

Bloomington
Hall-Mark Electronics
Edina

Arrow Electronics

Kierulff Electronics Co.
Missouri

Earth City
Hall-Mark Electronics

New Hampshire

Manchester
Arrow Electronics

New Jersey

Fairfield

Kierulff Electronics
Lionex

Totowa
Diplomat/IPC
Moorestown
Arrow Electronics
Saddlebrook
Arrow Electronics

New Mexico

Albuquerque .
Century Electronics
Arrow Electronics

New York

Buffalo

Summit Distributors
Ronkonkoma

Arrow Electronics
Rochester

Summit Distributors
Hauppauge
Curr't:.ﬁiti Cgom ponents
Woodbury .

Lionex

Melville

Diplomat Electronics

North Carolina

Raleigh -
Hall-Mark Electronics

Winston/Salem
Arrow EIectronics

Ohio

Cincinnati
Arrow Electronics

(202) 737-1700
(301) 796-9300

(301) 948-0710

(617) 667-8331
(617) 272-9400
(617) 933-8130

© (313) 971-8220

(313) 477-3200
(616) 531-9300
(612) 884-9056
(612) 887-6400
(612) 835-4388

(314) 291-5350

(603) 668-6968

- (201) 575-6750

(201) 227-7960
(201) 785-1830

' (609) 235-1900
- (201) 797-5800

(505) 292-2700
- (505) 243-4556

(716) 884-3450
(516) 694-6800
(716) 334-8110

 (516) 273-2600
 (516) 9214414
" (516) 454-6400

' (919) 830-4465
" (919) 996-2039

(513) 761-5432

Ohio (continued)

Cleveland

Arrow Electronics

Dayton :

Arrow Electronics
Oklahoma

Tulsa

Hall-Mark Electronics

Radio, Inc.

Almac/Stroum
Electronics
Kierulff Electronics

Penns Ivania
Hol

Ploneer/ Delaware Valley

Pittsburgh
Arrow Electronics

Texas
Austin
Hall-Mark Electronics

Quality Components

Dallas
Hall-Mark Electronics
Quality Components

Houston

Hall-Mark Electronics -

Quality Components
Sterling Electronics

Utah
Salt Lake City

Century/Bell Electromcs

Kierulff Electronics

Washington
Seattle
Almac/Stroum

Electronics
Tukwila
Kierulff Electronics
Arrow Electronics

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

CANADA

Ontario
Ottawa
Future Electronics
Zentronics Limited
Toronto
Future Electronics
Zentronics Limited

British Columbla
Vancouver -
RAE Electronics
Future Electronics

Manitoba
Winnipeg
Zentronics

Quebec
Montreal

Future Electronics
Zentronics Limited

(216) 248-3990
(513) 2539176

(918) 835-8458
(918) 587-9123

(503)-292-3534

(6503) 641-9150

(215) 674-4000
(412) 351-4000
(512) 837-2814
(512) 835-0220

(214) 234-1340
(214) 387-4949

(713) 781-6100

(713; 772-7100
(713) 627-9800

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

(206) 763-2300
(206) 5754420
(206) 5750807
(414) 764-6600
(414) 761-3000
(414) 784-8160

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

(416) 663-5563
(416) 676-9000

(604) 291-8866

(604) 438-5545

(204) 775-8661

- (514) 731-7441

(514)-735-5361
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MMI Overseas Representatives and Distributors

EUROPE
Headquarters

Monolithic Memories, GmbH
Mauerkircherstr 4

D 8000 Munich 80

West Germany

Phone: 89-984961

Telex: 524385

Fax: 89-983162

AUSTRIA
Ing. Ernst Steiner
Geylinggasse 16
A 1130 Wien
Phone: 22-822674
Telex: 77086

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

DENMARK
C-88
Uldvejen 10
DK 2970 Horsholm
Phone: 2-570888
Telex: 37578

ENGLAND
Memory Devices Lid.
Central Avenue
East Molesey
KT8 OSN
Phone: 1-9411066
Telex: 929962

Macro Marketing Ltd.
396 Bath Road
South, Berkshire
Phone: 062864422
Telex: 847083

Monolithic Memories Ltd.
Lynwood House

1 Camp Road
Farnborough

Hampshire

GU14 6EN

Phone: (0252) 517431
Telex: 858893 FLETEL G

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

F 94613 Rungis Cedex
Phone: 1-6874500
Telex: 202146

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

FRANCE (continued)

Generim S.AR.L,,

Zone d’Activities de Courtaboeuf
Avenue de la Baltique

P.O. Box 88

91403 Orsay

Phone: 1-9077878

Telex: 691700

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

Astronic GmbH
Winzerstrasse 47D
D 8000 Munich 40
Phone: 89-304061
Telex: 5216187

Electronic 2000 Vertriebs GmbH
Neumarkter Strasse 75

D 8000 Munich 80

Phone: 89-434061

Telex: 522561

Positron Bauelemente
Vertriebs GmbH
Benzstrasse 1

Postfach 1140

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

ISRAEL
TELSYS LTD.
54, Jabotinsky Rd.
Ramat-Gan 52462
Phone: 07156-23051
Telex: 032392

ITALY
Comprel S.R.L.
20092 Cinisello Balsamo/Milano
Viale Romagna 1
Phone: 2-6180809
Telex: 43332484

NETHERLANDS
Ritro Electronics B.V.
Gelreweg 22
Postbus 123
B 2930 Barneveld
Phone: 03420-5041
Telex: 40554

Ritro Electronics B.V.
P.O. Box 7035

5605 JA

Eindhoyen

Netherlands

Phone: 040-525355
Telex: 59527 RIENV ML

Famatra Benelux
P.O. Box 721

NL 4803 AS Breda
Phone: 76-133457
Telex: 54521

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

SOUTH AFRICA
Ortal Engineering
P.O. Box 4362
Johannesburg 2000
Phone: 23-5845
Telex: 8-9865SA

SPAIN
Comisa Ingenieros s A
Reina Mercedes, 20
Madrid 20
Phone: 1-2542901
Telex: 23723

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

SWITZERLAND
Baerlocher A.G.
Forrilbuckstrasse 110
CJ 8005 Zurich
Phone: 1-429900
Telex: 53118

FAR EAST
Headquarters

Monolithic Memories Japan KK
4-5-15, Sendagaya

Shibuya-Ku

Tokyo 151

Phone: 3-4039061

Telex: 781-26364

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

INDIA
Chawla Sales
3481, Najaji Subhash Marg
Dawaganj, New Delhi—110002
Phone: 277388

TAIWAN
Muititech American Co.
2nd Floor
977 Minshene Road
Taipei, Taiwan R.O.C.
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Monolithic
Memories

Monolithic Memories
1165 East Arques Avenue
Sunnyvale ¢ CA 94086
Phone (408) 739-3535
TWX (910) 339-9229

MM I reserves the right to make changes in order to improve circuitry and supply the best product possible.

MMI cannot assume responsibility for the use of any circuitry described other than circuitry entirely
embodied in their product. No other circuit patent licenses are implied.

Printed in U S.A /A-201/3-80




