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June 1985

National Semiconductor

54LS153/DM54LS153/DM74LS153
Dual 4-Line to 1-Line Data Selectors/Multiplexers

General Description

Each of these data selectors/multiplexers contains invert-
aers and drivers to supply fully complementary, on-chip, bina-
ry decoding data selection to the AND-OR-inver gates.
Separate strobe inputs are provided for each of the two
four-line sections.

Features
B Pemits multiplexing from N lines to 1 line
B Performs at parallel-to-serial conversion

Strobe (enable) line provided for cascading (N lines to
n likas)

High fan-out, low impedance, totem pole ocutputs
Typical average propagation delay times

— From data 14 ns

— From strobe 19 ng

— From select 22 ns

Typical power dissipation 31 mW

Altemate Military /Aerospace device (54L5153) is avail-
able. Contact a Mational Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram

Dual-In-Line Package

STROBE & BATE INPUTS OUTRUT
Vee 206 SELECT Fid

I15 5 4 13 12 11 10 @

23 202 201 2C0 i
Fird B BAA

1G BEABR
13 1c2 61 00 Y

1 |! 3 4 5 B 7 ]

STROBE B — — UTPUT GO
1G SELECT DATA INFUTS 1w

TL/FE333 =1

Logic Diagram

"
STACEE G

61
frco

BATA 1

SELECT

i

TATE 2 15 puTPUT

¥2

L
nmaem—c{:‘:;—
TL ARG -2

Order Number 54L5153DMQB, 54LS153FMQB,
54LS153LMQB, DM54LS153J, DM54LS153W,
DM74LS153M or DM74LS153N
See NS Package Number E20A, J16A, M16A,
N16E or W16A

Function Table

f:plr:: Data Inputs Strobe | Output
B|A|CO|C1|C2|C3 G Y
X | X X X X X H L
L L L X x X L L
L L H X X b4 L H
L|H X L X b 4 L L
L|H X H X X L H
H L X X L K L L
H L X X H b 4 L H
H | H X X X L L L
H | H X X X H L H

Select inpuls A and B are common 1o bolh sechons

H

High Laval, L = Low Lavd, X = Dont Care

Eioeskaional Semiconducior Coporaion TLYF/EEES

FRO-B30M106 Pringed inll 5. A
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National Semiconductor

DM54LS181/DM74LS181
4-Bit Arithmetic Logic Unit

General Description

The 'LS181 is a 4-bit Arithmetic Logic Unit (ALU) which can
perform all the pessible 16 logic operations on two variables
and a variety of arithmetic operations.

Features

W Provides 16 arithmetic operations: add, subtract, com-
parne, double, plus twele other arithmetic operations

B Provides all 16 logic operations of two variables: exclu-
sive-DR, compare, AND, MAND, OR, NOR, plus ten
other logic operations

m Full lockahead for high speed arithmetic operation on
long words

Connection Diagram

Dual-In-Line Pack age

. S

Bo—1 24 =Yer
Ao—z 23 = A1
s3—3 22 =61
s2—14 21p=A2
515 =82
50—6 19 = A3
¢, 7 18 —83
M—8 1T=G
fo—9 16 [~Copa
Fi=—f10 18 =P
Fz—fi1 14 =A=R
GHD =12 13[=F3

TLAES82 1 -1

Order Number DM54L518 1J, DM54LS 181W or DM74LS181N
See NS Package Number J24A, N24A or W24C

Pin Names Description
AD-A3 Operand Inputs {Active LOW)
Bo-Ba Oparand Inputs (Active LOW)
S0-53 Function Select Inputs
M Mode Control Input
Cn Camy Input
Fo-Fa Function Outputs [Acthve LOW)
A=B Comparator Qutput
G Camy Generate Output (Active LOW)
F Camy Propagate Output {Active LOW)
Cot 4 Camy Output
0 2o Bal ol S ez onclucior Corpona on TR RRO-B300N 15/Printed inl. 5. A
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Logic Mode Test Table Il

Function Inputs s1=s2=m=as5v,s0 =sa=ov

Input 0;:::’:';" Other Data Inputs Output
Symbol Under Under
Test Apply Apply Apply Apply Test
4.5V GMND 4.5V GND
tepLy = = Remaining =
- A B Mone Mone FandB, G, Any F
triH = - Ramaining =
- B A Mone Mone Kand B c, Any F

Functional Description

The 'LS181 is a 4-bit high speed parallel Arthmetic Logic
Unit (ALU). Controlled by the four Function Select inputs
(S0-53) and the Mode Control input (M), it can performn all
the 16 possible logic operations or 16 different arithmetic
operations on active HIGH or active LOW operands. The
Function Table lists thase operations

When the Mode Control input (M) is HIGH, all internal car-
ries are inhibited and the device perfoms logic operations
on the individual bits as listed. When the Mode Control input
is LOW, the camies are enabled and the device performs
anthmetic operations on the two 4-bit words. The device
incorporates full internal camy lookahead and provides for
either ripple camy between devices using the Cn 4 4 output,
or for camy lookahead between packages using the signals
F (Camy Propagate) and G (Carry Generate). In the ADD
moda, P indicates that F is 15 or more, while G indicates
that F is 16 or more. In the SUBTRACT mode, F indicates
that F is zero or lass, while G indicates that F is less than
zero. P and G are not affected by carry in. When speed
requirements are not stringent, it can be used in a simple
ripple carry mode by conmecting the Carry output {Cnoa)
signal to the Camy input (Cy) of the next unit. For high speed
oparation the device is used in conjunction with the 5342 or
93542 carry logkahead creuit. One camy lookahead pack-

age is reguired for each group of four 'LS181 devices. Carry
lookahead can be provided at varous levels and offers high
spead capability over extremely long word lengths.

Tha & = B output from the device goes HIGH whan all four
F outputs are HIGH and can be used to indicate logic equiv-
alence over four bits when the unit is in the subtract mode.
The A = B output is open-collector and can be wired-AND
with other A = B outputs to ghive a companson for more
than four bits. The A = B signal can also be used with the
Cp 4 signal to indicate A > Band A = B

The Function Table lists the arithmetic operations that are
performed without a carry in. An incoming carry adds a one
to each operation. Thus, select code LHHL generates A
minus B minus 1 {25 complement notation) without a carry
in and generates A minus B when a carry is applied. Be-
cause subtraction is actually pedfomed by complementary
addition (15 complement), a camy out means borrow; thus a
cany is generated when there is no underflow and no carry
is generated when there is underflow. As indicated, this de-
vice can be used with either active LOW inputs producing
active LOW outputs or with active HIGH inputs producing
active HIGH outputs. For either case the table lists the oper-
ations that are performed to the operands labeled inside the
logic symbol.

Function Table
Mode Select Active LOW Operands Active HIGH Operands
Inputs & Fp Qutputs & F Outputs
Logic Arithmetic** Logic Arithmetic**

53 82 81 50 (M= H) (M= L) (Ch = L) (M= H) (M= L){(Ch = H)
L L L L A A minus 1 A A
L L L H AB AB minus 1 A+ B A+ B
L L H L A+B AB minus 1 AB A+ B
L L H H Logic 1 minus 1 Logic 0 inus 1
L H L L ATB Aplus (& + B) AB A plus AB
L H L H B AB plus (A + B) B (& + B) plus AB
L H H L ABB A minus B minus 1 ABB A minus B minus 1
L H H H A+B A+ B AB AB minus 1
H L L L AB Aplus (& + B) A+B Aplus AB
H L L H ABBR Aplus B AR Aplus B
H L H L B AB plus (A + B) B (A + B) plus AB
H L H H A+B A+ B AB AB minus 1
H H L L Logic 0 Aplus A* Logic 1 A plus A*
H H L H AB AB plus A A+E (A + B)plus A
H H H L AB AB minus A A+ B (A + Bl plus A
H H H H A A A A minus 1

"Each bl s shifted 1 the nasl mast significant position
rAnTele oporalions auprassad in 25 complament nolalon
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Clock E Clock &
RO (1) EE;; HC
RO (2] c’) Q4
NC __J ao
VL o Ground
RO (1] [N 0B
RO (2] ac
A/ Select Ve
L Input 1 ‘hJ Strobe
L Input 2 I'E I Input 1
L Qutput c,) I Input 2
B Input 1 -y D' Output
B Input 2 EJ1 C Input 1
B Output -‘J C Input 2
Ground C Qutput
Serial Inmput ¥CC
Input & .\l Mutput 04
Input B -h Mutput (B
Input C 5 Mutput qC
Iput D QD Output QD
Mode Control Ejﬂ Clkl B-3hift
Ground ClkZ2 L-3hift

Yy

B
Q4
Dowm
Up
[
Y

Fround

strobelG
jelect B
Input 1C3
Input 1C2
Input 1C1
Input 1C0
Qutput 1Y

Ground

33(%elect)
G2(%elect)
3l(3elect)
30(3elect)

Carry In

Mode Control

eSS 1v.L

c6lLS 1L

18IS 1V.L

yCC

F

Clear
Borrow Out
Carry Out
Load
c

b

WCC

strobes
Jelect &
Input 2C3
Input 2C2
Input 2C1
Input 2C0

Qutput 2Y

BILACO)
Cotd (Ripple)
PLACO)
A=B

Fi



B3 Input
<R Input
E=F Input
=B Input

A=B Qutput
A=F Qutput
A<E Output

[rround

1 Rezet
1D Input
1IC1ack

1 Get

10 Tutput
10 Output
GHND

C

G8S1v.L

viS1Vv.L C

VCC

A3 Input
BZ Input
AZ Input
Al Input
El Input
AQ Input

B0 Input

Voo
2 Rezet
2D Input

2Clock

2 et
2 Output

20 Output

Yy

Yf

44 Tnput
duw 3 Output
L3 Input

B3 Input
YCC

duw 2 (utput
BZ Input

42 Tnput

Clack 1
Clear 1
Kl
vCC
Clock &
Clear 2

1

Input B
Input C

Lamp Test

EE Output

FE Input
Input D
Input &

GHD

eE8S1vL

£e/S1IVvL

LSV

B4 Input

s 4 utput
C4 Mutput

CO Input
Ground

Bl Input

4l Input

sum 1 Qutput

VCC

[futput £
Qutput g
furtput a
[utput b
Qutput c
Qurput 4

Qutput e



