
TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

• Two's-Complement Multiplication 

o Magnitude Only Multiplication 

• Cascadable for Any Number of Bits 

• 8-Bit Parallel Multiplicand Data Input 

• Serial Multiplier Data Input 

• Serial Data Output for Multiplication 
Product 

• 40 MHz Typical Maximum Clock Frequency 

description 

The 'lS384 is an 8·bit by 1-bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two's-complement form to 
produce a two's-complement product without 
external correction by using Booth's algorithm 
internally _ The device accepts an 8-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
latches are closed and are insensitive to X input 
changes. 

The multiplier word data is passed by the Y input in a 
serial bit stream, least significant bit first_ The 
product is clocked out the PROD output, least 
significant bit first. 
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NC - No internal connection 

The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m + n)-bit product. The 'LS384 must 
be clocked for m + n clock cycles to produce this two's complement product. The n-bit multiplier (Y -input) sign bit 
data must be extended for the remaining m bits to complete the multiplication cycle. 

The device also contains a K input so that devices can be cascaded for longer length X words. The PROD output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input is wired high or low depending on the position of the 8-bit 

. slice in the total X word length. The device with the most significant bit is wired low and all lower order bit packages 
are wired high. 

The SN54 lS384 will be characterized for operation over the full military temperature range from -55°e to 125°e. 
The SN74 lS384 will be characterized for operation from oOe to 70o e. 
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This document contains information current as 
of publication date. Products conform to 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-81T TWO'S-COMPLEMENT MULTIPLIERS 

FUNCTION TABLE 

INPUTS INTERNAL OUTPUT 
CLR CLK Xi Y Y-1 PROD 

FUNCTION 

L X Data X L L Load new multiplicand and clear internal sum and carry registers 
H t X L L Output Shift sum register 
H t X L H per Add multiplicand to sum register and shift 
H t X H L Booth's Subtract multiplicand from sum register and shift 
H t X H H algorithm Shift sum register 

.. H = hIgh-level, L = low·level, X = .. revelant, t = low·to-hlgh·level transItIon 

schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 

VCC------.-----

INPUT 

Y: Req = 3 k!1 NOM 
Clock: Req = 6 k!1 NOM 

X, Mode: Req = 19 k!1 NOM 
K, Clear: Req = 8 k!1 NOM 

PROD OUTPUT 

Vec 

OUTPUT 

logic symbol 

1R 
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N4 
lR 
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(61 PROD 

illOgiC diagram (positive logic) 
Pin numbers shown on logic notation are for Jar N packages. 
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ADDER/SUBTRACTER AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ................................................... 7 V 
Input voltage (see Note 2) ....................................................... 5.5 V 
Operating free-air temperature range: SN54LS384 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _55°C to 125°C 

SN74LS384 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. oOe to 70°C 
Storage temperature range ................................................ -65°C to 150°C 

NOTES: 1. Voltage values are \!iith respect to network ground tcrmin3!. 
2. Input voltages must be zero or positive with respect to network ground terminal. 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

recommended operating conditions 

SN54LS384 SN74LS384 
UNIT 

MIN NOM MAX MIN NOM MAX 
Supply voltage, VCC 4.5 5 5.5 4.75 5 5.25 V 
High·level output current, 10H -400 -400 p.A 
Low·level output current, 10L 4 8 rnA 
Clock frequency, fclock 0 25 0 25 MHz 

y before Clock t 45 38 
Setup time, tsu K before Clock t 30 24 ns 

X before Clear t 23 19 
Clear inactive·state set up time before Clock t 30 20 

Y after Clock t 0 0 
Hold time, th K after Clock t 0 0 ns 

X after Clear t 2 2 
Clock high 20 20 

Pulse width, tw Clock low 20 20 ns 
Clear low 38 33 

Operating free-air temperature, T A -55 125 0 70 °c 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONSt 
SN54LS384 SN74LS384 

PARAMETER TYP:j: MIN MAX MIN 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 

VIK Input clamp voltage VCC MIN, II -18 rnA -1.5 

VOH High-level output voltage 
VCC MIN, VIH 2 V, 

2.5 3.4 2.7 
VIL VIL max, VOH -400 p.A 
VCC MIN, VIH 2 V, tlOL =4 mA 0.25 0.4 

VOL Low-level output voltage 
VIL = VIL max IIOL =8mA 

II 
Input current at maximum 
input voltage 

VCC MAX, VI = 5.5 V 1 

X, Mode 20 
High-level K, Clear 30 

IIH VCC = MAX, VI = 2.7 V input current Clock 40 
Y 80 
X, Mode -0.48 

Low-level K, Clear -1.2 
IlL VCC MAX, VI = 0.4 V 

input current Clock -1.6 
Y -3.2 

lOS Short-circuit output current§ VCC MAX -20 -100 -20 
ICC Supply current VCC = MAX, See Note 3 91 155 

t For conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 
:j: All typical values are at V CC 5 V, T A 25° C. 

TYP:j: 

3.4 

0.25 
0.35 

91 

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 3: ICC is measured with the clear input grounded and all other inputs and outputs open. 

switching characteristics, Vee = 5 V, T A = 25°e 
PARAMETER TEST CONDITIONS 

fmax Maximum clock frequency 

tPLH Propagation delay time, low-to-high-Ievel output from clock 
tpHL Propagation delay time, high-to-Iow-Ievel output from clock 
tPHL Propagation delay time, high-to·low-Ievel output from clear 

NOTE 4: See General Information Section for load circuits and voltage waveforms. 

TEXAS 
INSTRUMENTS 

CL=15pF, 
RL 2 k.!1, 
See Note 4 
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MIN TYP 
25 40 

15 
15 
17 

MAX 

0.8 
-1.5 

0.4 
0.5 

1 

20 
30 
40 
80 

-0.48 
-1.2 
-1.6 
-3.2 
-100 

155 

MAX 

23 
23 
25 

UNIT 

V 
V 
V 

V 

V 

rnA 

p.A 

rnA 

rnA 
rnA 

UNIT 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

CLEAR (L) 

CLOCK 

24·BIT 
MUL TIPLICAND 

MULTIP LlER 

TYPICAL APPLICATION DATA 

'lS384 

(11 r--.. 
Bx1 2'5 CaMP" 

Z1/C2 
[LOW FOR MSB) 

(7) 

(11) 
, r 

A23 " SRGB 
A22 

(12) 

A21 (13) -
(14) -A20 
(2) -A19 P 
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(4) - 1 R 
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(5) -7 " 3D 
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(7) 
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(14) 
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FIGURE 1-BASIC 24-BIT SERIAL/PARALLEL CONNECTION 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 

TYPICAL APPLICATION DATA 

OUTPUT ENABLE (L) (8) .. t--. 

RIAL (HI/PARALLEL (Ll (2) 
REGISTER ENABLE (L) 

CLOCK 

SIGN EXTENO(L) 
(18) 

(19) 

(17) 

(5)4-

(15) 
(6) 
(14) 
(7) 
(13) 

4-

(1) ,.... 

(7) 

(5) 
(4) 
(3) 
(2) 

(14) 
(13) 
(12) 
(11) 

(15) 

L= 
(10) 
L-

R 

SN54LS322 
SN74LS322 

SRG8 

2EN15 
G3 

3Ml [SHIFT] 
3M2 [PAR LOAD] 

"'t -.r 
[> 

G4 
8,4,1,60 

G5 
4,5,1,60 

4,5,1,60 
2,60 Z7 

'V7,15 

2,60 [> 
'V8,15 Z8 

2,60 [> 
'V14,15 

'LS384 
8x 1 2'5 CaMP 1T 

Zl/C2 
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C3/ .... 
'1 

(12) 

J 

.J: 
..!£... 0 1T SRG8 

--- )p -
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FIGURE 2-8-BIT BY 8-BIT MLiL TIPLlER, BUS ORGANIZED, 
WITH 8-BIT TRUNCATED PRODUCT 
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