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PIN DESIGNATIONS

SNE4LS3B1A, SN545381
...J OR W PACKAGE
SN74LS381A, SN745381

SNB4LS3B1A, SN545381

DESIGNATION | PIN NOS. FUNCTION
A3, A2, A1, A0 | 17,19,1,3 WORD A INPUTS
B3, B2,B1,B0 | 16,18,2,4 WORD B INPUTS
- SR FUNCTION-SELECT
INPUTS
CARRY INPUT FOR
- - ADDITION, INVERTED
CARRY INPUT FOR
SUBTRACTION
F3,F2, F1,F0 | 12,11,9,8 | FUNCTION OUTPUTS
-P—['Ls:'.am 4 ACTIVE.LOW CARRY
'$381 ONLY) PROPAGATE QUTPUT
5 (L8381A H ACTIVE-LOW CARRY
‘S381 ONLY) GENERATE OUTPUT
(‘LS382A RIPPLE-CARRY
Cntd oy 1 OUTPUT
6VR ('LS382A 4% OVERFLOW
ONLY) QUTPUT
Ve 20 SUPPLY VOLTAGE
GND 10 GHOUND

s Fully Parallel 4-Bit ALUs in 20-Pin Package
for 0,300-Inch Row Spacing

¢ |deally Suited for High-Density Economical

Processors

» 'LS381A and ‘S381 Feature G and P Outputs

for Look-Ahead Carry Cascading

o ‘LS382A Features Ripple Carry (Cp 4 4) and

Overflow (OVR) Outputs

e Arithmetic and Logic Operations Selected
Specifically to Simplify System
Implementation:

A Minus B
B Minus A

A Plus B

and Five Other Functions

description

... DW OR N PACKAGE ... FIt PACKAGE
(TOP VIEW) {TOP VIEWI
m]r Unvee
g1z e[JAz
ao[]s a2
go(}e 17[JA3
so[]s 6[]s3
31E5 15[]c,
s2(]r  w[]JF
FolJe (]G
FiJs  12[JFf3
GNo[]to n[JF2
SNBALS382A . . .
J OR W PACKAGE
S5N74LS382A ... SNGALS382A . . . FK PACKAGE
DW OR N PACKAGE (TOP VIEW)
(TOP VIEW) IS
SRR
A U200vee e
g1z 19Jaz 3213
FYIRE lﬂ:|32 gof) 4 18(}B2
euEd 17[]A3 S0{] s 11l A3
so[ls 6[]e3 Stil e 16(]83
si[Je  {]c, s2()7 1slic,
s2(J7  14{]Ch4a FO[)s wlCn 4
FOEEI 13[]OVR g
rge 12 2 e
w W L
GND[J10 n :]FE % c};

FUNCTION TABLE

SELECTION | ARITHMETIC/LOGIC
52 S§1 50 OPERATION
L L L CLEAR
L L B MINUS A
L H L A MINUS B
L H H APLUSB
H oL oL A®B
H L H A+ B
H H L AR
H H H PRESET
H = high level, L = low lavel

The ‘LS381A, ‘S381 and ‘LS382A are low-power Schottky and Schottky TTL arithmetic logic units {ALUs)/function generators
that perform eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR,
AND, or OR function of the two Boolean variables is provided without the use of extarnal circuitry. Also, the outputs can
be cleared (low) or praset (high) as desired. The ‘LS381A and 'S381 provide two cascade outputs (P and G for expansion
utilizing SN545182/SN745182 look-ahead carry generators, The ‘L5382 provides a Cp 4 4) output to ripple the carry to
the Cp, input of the next stage. The 'LS382A detects and indicates two's complament overflow condition via the OVR output.
The overflow autput is logically equivalent to Cp 4.3 @ Cpy 4 4. When the 'LS382A is cascaded to handle word lengths longer
than four bits in length, only the most significant overflow [OVR) output is used.

The SN54' family is characterized for operation over the full military temperature range of —55°C to 125°C, The SN74°
family is characterized for operation from 0°C 10 70°C,
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function table

Certain differences exist in the G, P ('LS381A, *5381) and OVR, Cp 4 'LS382A) function table compared with similar
parts from other technologies and other vendors. No differences exist in the arithmetic maodes (B minus A, A minus B, and
A plus B), where these outputs perform valuable cascade functions, There are slight differences in the other modes (CLEAR,

A + B, A @ B, AB, and PRESET}, where these outputs are strictly *‘don’t care'’,

This function table is a condensed version and assumes for Ay that AO, A1, A2, and A3 inputs all agree and for B that
BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of these G, P 'LS3B1A, ‘S381) and

OVR, Cp 44 ('LS382A) outputs in all modes of operation to facilitate incoming inspection.

FUNCTION TABLE

ARITHMETIC/LOGIC INPUTS QUTPUTS 'Lsan1A, 's381) ('L53824)
OPERATION s2 81 so| o, Ay By|FY Ff2 F1 FO|G P | OVR Cpea
CLEAR L L L X % % L L L L H H L L

L i L H H H H H L L L
L L H H H H I L H L H
L ] L L L L £ H H L L
B MINUS A L L H - 2 It H " i i H k B t
H L L L L L L H i L H
H L H H H H H L H L H
H H L L L il H H H L L
" H M L L L L H 113 L H
L L L H H H H H L L L
L L H L L L L H H 1 L
L H L H H H L L H L H
L H M H H H H H L L L
A MINUS B L H L
H L L L L L L H E L H
H L H L L L H H H L L
H H L H H H H L H L H
H H H L L L L H L L H
L L L L L L L H H L L
L L H H H H H H L L L
L H L H H H H H L L L
APLUS B i 4 i L H H H H H L L H L H
H L L L L L H H H I8 3
H | 3 H L L L L H L L H
H i L L L L L H L L H
H H H H H H H L i L H
X L L L L L L H H L L
L L H H H H H ] L L L
H L H H H H H H L H H
A@e H L L
L H L 1] H H H H L L L
H H L H H H H H L H H
X H H 1 L L 1 H H L L
X L L L L L L H H L L
L L H H H H H H L L |
H L H H H H H H L H H
A v B H L H L H L H H H H H L L L
H H L H H H H H L H H
L H H H H H H H L L L
H H H 2l H [ H H L H H
X £ L L L L L H H L L
X L H L L L L H H L L
AD M H L x H ks L L L L H H L L
L 2] H M H H H H L L L
H H H H H H H H L H H
PAESET H H H L x x H H H H H L L L
H * X ] H H H H L H H
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logic diagram (positive logic)
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Pin numbars shown are for DW, J, N, and W packages.

[14) _
P

(13}

}'LSNHA

{‘? TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 @ DALLAS, TEXAS 75265



SN54LS381A, SN54S381, SN74LS381A, SN54LS382A, SN74LS382A, SN7435381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

SDLS 166 — JANUARY 1981 — REVISED MARCH 1988
S e T e

logic diagram and schematics of inputs and outputs
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Tin numbers shown are for OW, J, N, and W packages.
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logic symbols?

'LS3B1A, 'S381 'LS382 A
ALU ALY
so-2L—1 o s0~2 0
SiL M"q' [14) 51_‘51_ ME
) 7 IFIP,Q) & 16} CPP———F (7 7
(Fp.Q) = 16) cop=t13 5 2 2
- {172} 81 (11 1142) B [1)
Cn Jcin cn“s'] acil|
- . A, :
(3) (3)
A0 g i 18)_¢o AO———/p (8)
i " sl b (i B
{1 {1
Al r (9] Al P i9)
2 F1 T |
o I | e I PS 121 F1
{19)
G 118) ’ 14) R R SN a2y ] an_,
et (18) 4 |
o (17) 2 B2 o so/cof=T|__us o
A3 P (121 117 BO/GOL_J 14)
(16} 18] |——F2 AZ——p (1/2) BO Cnia
By—==10 {nl !
gyttt by 3C0
== 12)
'These symbols are in accordance with ANSI/IEEE Std 91-1984 and : Fi
|EC Publication 617-12.
Pin numbers shoawn are for DW, J, N, and W packages.
schematics of inputs and outputs
‘LS381, 'L5382A
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS

Vee Vee

INPUT “]

ry

QUTPUT

P
T

()

Any 8! Rgg = 10 k2
Cp ULS3B1A) Rpg = 2.6 ki
All others: Rgg =2 k22

'$381
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee i Vee
Heq
INPUT -
QUTPUT

Any A orB: Rgg=1kf
Cpt Rgq=180010
Any 5 Rgg=6kf2
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo (See Note 1) . ... o v v in Cee e
IVPUL VOIBE & ¢ o v o o viwe vin s oo sins ain arms s s sos s et e anatsstonsossienorssssanssiasinrisiss Vv
Operating (ree-air temperature range: SNBALS381A, SNBALG3B2A ........ ... .00, -55°C to 125°C

SN74LS381A, SN7ALS3B2A ... ... i e v s DSGTHE 700G
Storage lemperature range . .. .o .ouvan e o & A B TR RN R R - B5°C to 150°C
NOTE 1: Voltage values are with respect to the network ground terminal,
recommended operating conditions
SNB4LS' SN74LS' UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55| 4.75 & 526 v
V)4 High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 0.8 v
lgy High-level output current — 0.4 — 0.4 mA
| Low-level output current G output of 'LEIB1A i i A
oL All other outputs 4 8 it
Ta  Operating free-alr tlemperature — 55 125 0 70 "t
alectrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST cONDITIONS! ghoe s iy UNIT
MIN_ TYPE MAX | MIN TYPF MAX
ViK Vo= MIN,  Ij=—18mA ~1.5 ~15 | Vv
Vee = MIN, ViH=2V, = MAX,
Vou ce H ViL 26 34 27 34 v
log = — 0.4 mA
G ("LS3B1A) gL = 16 mA 047 07 047 07
Voe=MIN,  Vijp=2v, |2k
VoL oL = 4 mA 025 04 025 04 v
Other outputs ViL = MAX
gL =8 mA 036 05
I Voo = MAX, V=7V 0.1 0.1 mA
Any S 20 20
Any Aor B 100 100
| Vee = MAX V=27V A
W ¢, rLsssiA) o n 80 g | "
Cp {'L53B2A) 100 100
Any S - 0.2 -0.2
Any Aor B -1 ~ 1
| Vee = MAX, V=04V mA
I Cp ('LS381A) e | —0.8 —08
Cp, ('L5382A) -~ 0.8 -08
log 4 Vee = MAX - 20 - 100 | -~ 20 — 100 mA
Voo = MAX,
lcc All inputs groundad, outputs open w & % A8 mh

1 For eanditions shown as MIN or MA X, use the sppropriate value specified under recommaended oporating conditions,
t All typical values sra ot Ve = 5 V, Ta = 26°C,

§ Not more than ane output should ba shorted at a tima, and duration of the short clrcuit should not exceed one second,
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switching characteristics, Ve =5 V, Ta = 25°C (see note 3)

PARAMETER o " TEST CONDITIONS LB AB108 UNIT
(INPUT) {OUTPUT) MIN TYP MAX | MIN TYP MAX
1 7 iB8 2
PLH en Any F e o
tPHL 14 21 14 21
tPLH = 20 30
Any Aor B G ns
tPHL 21 33
t - 21 33
FLH Any AorB P ns
PHL 23 33
1 20 30 1]
FLR Ajor Bj Fi 2 30 i
PHL 15 23 15 23
PLH 35 53 35 653
80, 51, 52 Fi n
tPHL 2 : 3 61 34 61 :
tPLH - -_ N 47
50, 51, 82 GorP Ry =2k8, CL=16pF n
tPHL L L P 33 a8 5
PLH ARy AdeB c 28 42
PHL g i % 3| ™
1
£ih Any A or B OVR L ) S
IPHL 27 a1
t .
PLH 50, 51, 52 Cng or a8 57 -
tPHL OYR 36 54
PLH & e 10 16
WHL n w 2] ™
tpPLH 13 21
C, ¢
PHL n n+d 1 20 ny

NOTE 3: Load circuits and voltage wavalorms are shown in Section 1,
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (ses Note 1) I R T
Input voltage . . . . o o B s BA A s e £ fa DOV
Interemitter voltage [see Nme 2] b e T EE E Ty : b 55V

Operating free-air temperature range: SNEdSSB! R N A T Ry —5.1 C to 126°C
SNISSEE) . .5 i3 6 s 50 45 EF e wEEE s F D CIDI0E
Sloragt. free-air temperature range . . . v e e v . . . —B5°Co180°C

NOTES: . Voltage values, except interemitter vo!lagn are w:lh respect to network ground termlnul
2 This is the voltaga botwaen two amitters of a multiple-amitter transistor, For this cireuit, this rating applies to each A input in
conjunction with s raspactive B input; for exampla AQ with BO, ete,

recommended operating conditions

SN545381 SN745381 UNIT
MIN  NOM  MAX | MIN  NOM MAX
Supply voltage, Voo 4.5 5 55| 4.75 5 5.25 v
High-level output currant, IgH -1 =1 mA
Low-level output eurrent, (gL 20 20 ma
Operating free-air temperature, Ta —65 126 ] 70 e
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPT MAX | UNIT
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
VK Input clamp voltage Voo = MIN, )= -18mA -1.2 v
Vee = MIN ViH=2V
Vol  High-level output voltage SN54s381 | Yee ! IH g 2 5 v
SN745381 |ViL =08V, lgy=—1mAf 27 34
Ve =MIN, Vig=2V,
VoL Low-level autput voltage ok " 0.5 A
ViL=08V, IgL=20mA
1 Input current at maximum input voltage Ve = MAX, V=55V 1 mA
Any S inpul 50
lH High-level input current Cn Vec = MAX, V=27V 250 LA
All others 200
Any 5 input -2
L Low-level input current Cn Veg=MAX, V=056V -8 | mA
All others -6
los Short-circuit output current§ Vee = MAX —40 =100 | ma
Ice Supply current Ve = MAX 105 160 | mA
1For conditions shown as MIN or MAX, use the appropriate value spoecified under recommanded oporating conditions,
Tan typical values ara at Ve =BV, Ta = 26°¢,
Mot more than one output should be shorted at a time,
switching characteristics, Vg =5V, Ta=25C
FROM TO
PARAMETER TES N
(INPUT) (OUTPUT) EST CONDITIONS MIN  TYP MAX |UNIT
PLH 10 17
C Any F
PHL " 10 17 nt
! -
PLH Saskari g 12 20 st
PHL 12 20
1 = 5 pF
PLH Ay & ox P CL=18pF, RL=280n, 11 18 -
PHL See Note 3 11 18
t
PLH Ajor B Fi 18 27 i
PHL 16 25
1
PLH Any S Bl 18 |
PHL 18 30

NOTE 3: Load circuits and voltage waveforms are shown in Section 1,
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