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SN54LS381A, SN54S381, SN74LS381A, SN54LS382A, SN74LS382A, SN745381
ARITHMETIC LOGIC UNITS/FUNCTIONS GENERATORS

function table

Certain differences exist in the G, P ('LS381A, 'S381) and OVR, Cp + 4 {'LS382A) function table compared with similar
parts from other technologies and other vendors. No differences exist in the arithmetic modes (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 Ap that AO, A1, A2, and A3 inputs all agree and for By that
BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of these G, P ('LS38B1A, 'S381) and -
OVR, Cp, + 4 ('LS382A) outputs in all modes of operation to facilitate incoming inspection.

FUNCTION TABLE

ARITHMETIC/LOGIC INPUTS OUTPUTS ('1L§3814, 's381 ('LS382A)
OPERATION 2 S1 S0] Co] An Ba | F3 F2 _F1_FO| G F | OVR Cpea
CLEAR T ¢ L | x [ x x [t t L v ]+H Al L T
L L L [H H H H]H [ L
cle mlw o owoow oL Wl L H
Llw o fuv ¢ v L fmH Hl oL L
2 & MINUS A SV B L HooH HH [N L
wlL L ]L v L L |H [ S H
Wle wlw W oH WL Wl oL H
- WiH L ]uv L v w]H Wl oL L
Wl lw WL L L L ]H L] oL H
'-' L L L " W H HIH L] L L
Lfv Wl v v ufmw H{ L L
c L H L H H H L L H L H
(] A MINUS B N " L L H H H H H H H L L L
< H L L L L L L H L L H
-
) Wl wm L v L o HIH H| L L
m H H L H H H H L H L H
7] W|lH HjL ¢ L L ]H L L H
L. v L v L |H Rl L L
LjL H{H R on WA L L L
Lfw LlH H H oH A L L L
A PLUS 8 AR B L HoHooL L Rt H
H L L L L L H H H L L
HWlL #Hw L L L L tH L L H
Hlw o] L v | [ S H
H H H H H H H L H L H
x | L L |t ¢ L L {H Wl oL L
L L H H H H H H t L L
A @ 8 " L N H L H H H H H H L H H
L lw L |H o H W H]H L L L
H H L H H H H H L H H
x v wlLe L L v ]H Wl oL L
x 1L L]t L L LJ|H H| * L
Ll w|Hm B oH W ]H L L L
H L H H H H H H L H H
A + B H L H L H L H H H H H L L L
H H v H H H H H L H H
L H H H H H H H L L L
H H H H H H H H L H H
x| L ¢ ]t ¢t U L]|H nl| L L
X L H L L L L H H L L
AB I VR S T M T S G N H] U L
L H H H H H H H L L L
H H H H H H H H L H H
PRESET PR B o I B - t L
H X X H H H H H L H H
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SN54LS381A, SN54LS382A, SN74LS381A, SN74LS382A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

‘LS381A, 'LS382A

s‘:(5) W

51-46) D='¢

s2 (7) D D

-
-

cn(15)

(3)

y

AQ—4

Bo&—D:

18 4

Al ﬂL_D:

LY

(19)
A2 —4

y

LY

2 e

(17)]
A3 —4

I
)

(11)F2

(12) £3

{13}
OVR

(14)
cn+4

Pin numbers shown are for DW, J, N, and W packages.
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SN54S381, SN748381

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram and schematics of inputs and outputs

'$381
cn

(15)
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as
A0 (3) | H

81 (2)
e
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1
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Pin numbers shown are for DW, J, N, and W packages.
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SN54LS381A, SN54S381, SN74LS381A, SN54LS382A, SN74LS382A, SN74S381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic symbolist

‘LS381A, '$381 ‘L8382 A
ALU ALU
sodSl 4o so-8 |,
(6) 0 {6) L)
§1— M= - —
|, [ T ree=as cpp=ild 5 s M7
52 (FIP.Q) = 16] capmt13) & s2 2
(1/2) 8 {11 (1/2) 81 {11
(15)| I
Cn 3cy C“HS) 3C 1Y
(3) 1 (3) L‘
AQ P (8} AD 4 (8)
n P———F0 FO
B0 {4) a ao—2 a m
1
A1l (2) P 2 | @ ., JOTS LI S Y 2l (9)
g2l a1—2q F1
(19) 19
A2 P (1 a2 Jp (511}
(18} L4] F2 (18) ia} F2
B2 Q B2 la BO/COf = (13}
(17 TeY(els] OVR 2
A3 - P . uz2 . az-an 117280 aa .
B3 Q 3CO
(16)
B3I— @ (12) ”n
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and —F3 [
IEC Publication 617-12. 3]
—
Pin numbers shown are for DW, J, N, and W packages. >
[-Y)
schematics of inputs and outputs (a]
15381, '1S382A -
[
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS [
Vee --
Req Vee
—
INPUT _TK ¥
¢ --
L,
¥ v OUTPUT
Yy
”
Any S: Rgq =10k
Cp ('LS381A): Req = 2.5 k§2
All others: Rgq =2k
'$381
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -- Vee
Reg
INPUT -
OUTPUT
Any A or B: Req =1k§2
Cn: Rgq =800 2
Any S: Req = 6k
I TE 2-903
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SN54LS381A, SN54LS382A, SN74LS381A, SN74LS382A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Input voltage
Operating free-air temperature range: SN54LS381A, SN54LS382A
SN74LS381A, SN74LS382A

Storage temperature range

NOTE 1: Voitage values are with respect to the network ground terminal.

recommended operating conditions

7V

SN54LS’ SN74LS’ UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 55| 4.75 5 5.25 v
Viy High-level input voltage 2 2 A\
V)L Low-level input voltage 0.7 0.8 \"
loH  High-level output current -0.4 —0.4 mA
G output of 'LS381A 16 16
lor. Low-level output current mA
All other outputs 4 8
Ta  Operating free-air temperature — 55 125 0 70 °C
I:| electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
) PARAMETER TEST CONDITIONS? SNSALS SN74LS UNIT
(1 miN TYPt max [ MmN TYP* MAX
< VIK Vee=MIN,  11=—18mA -15 -15 \
- V, =MIN, ViH=2V, = MAX,
8 Vou ce tH Vi 25 34 27 34 v
0 lgp = — 0.4 mA
G ('LS381A) oL = 16 mA 047 0.7 047 0.7
Ve = MIN, ViH=2V,
VoL oL =4 mA 025 04 0.25 0.4 v
Other outputs VL = MAX
oL =8 mA 035 05
I Vec=MAX, V=7V 0.1 01| mA
Any S 20 20
) Any Aor B Ve = MAX Vi=27V 100 100 A
H Cp (LS381A) ce e 80 go | “
Cpn I'LS382A) 100 100
Any S -0.2 -0.2
Any Aor B —1 — 1
L Vo= MAX, V=04V mA
Cp ('LS381A} - 0.8 —-0.8
Cp, ('LS382A) -08 -08
1058 Vee = MAX ~ 20 —~100 | - 20 —~100 | mA
I vee = MAX, 3 65 3% 65| mA
cc All inputs grounded, outputs open m
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 Al typical values are at Voo =5V, Ta = 25°C.,
§ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
2-904
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SN54LS381A, SN54LS382A, SN74LS381A, SN741LS382A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics, Voc =5 V, TA = 25°C (see note 3)

FROM TO ‘LS381A 'LS382
TEST CONDITIONS UNIT
PARAMETER {tNPUT) (OUTPUT) o MIN TYP MAX | MIN TYP MAX
tPLH 18 27, 18 27
F ns
PHL cr Any 14 21 14 21
p| - 20 30
LH Any AorB G ns
tPHL 21 33
1| I~ 2 33
FLH Any Aor B P ns
PHL 23 33
tPLH 20 30 20 30
Ajor Bj Fi ns
PHL ior By ! TS 5 23
tPLH 35 53 35 53
F.
PHL §0, 81, 82 i 7y 51 5 = ns
tPLH - = 31 47
GorP R =2kQ, CL_=15pF ns
PHL S0, 81, §2 or L L pl = o
tPLH 28 42
o}
PHL Any Aor B n+4 26 3 ns 2
1 35
PLH Any AorB OVR Sl ns
tPHL 27 41 »
PLH s0,s1,52 | Cntor s e| b4
tPHL OVR 36 54 (3]
oum
tPLH 10 15 >
VR
tPHL Cn o 3 23] 8
tPLH 13 21
[+ C
tPHL n n+é 1 20 n wd
h
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. -
l EXAS 2-906
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SN548381 SN748381 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 45 5 55| 4.75 5 5.25 \Z
High-level output current, IOH -1 -1 mA
Low-level output current, 1QL 20 20 mA
Operating free-air temperature, TA —65 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? MIN _TYP} MAX | UNIT
Vi High-jevel input voltage 2 A\
j ViL Low-level input voltage 0.8 v
- Vik input clamp voltage Ve =MIN,  §j=-18mA -1.2 v
Vee =MIN VIH=2V
U Vou  High-level output voltage SN548381 } VCC . H ‘ 24 34 v
@ SN745381 |ViL =08V, lgu=—1mAl 27 3.4
< Vee = MIN, ViH=2V,
- VoL  Low-level output voltage 0.5 v
o ViL=08V, gL =20mA
1] I Input current at maximum input voltage Vee = MAX, V=58V 1 mA
»n Any S input 50
1IH High-level input current Cn Vee = MAX, V=27V 250 HA
All others 200
Any S input _2
LT Low-levet input current Cn Vee =MAX, V=05V -8 | mA
All others -6
los Shortcircuit output current$ Ve = MAX —40 —100 mA
Icc Supply current Vee = MAX 105 160 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values are at Vo =5 V, Ta= 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, TA=25°C
FROM TO
PARAMETER
(INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT
tPLH 10 17
C, Any F
tPHL " w7 "
1 —
PLH Any AorB G 12 20 ns
PHL 12 20
1 o = =
PLH Any A or B 3 CL=15pF, R_=280Q, 11 18 ns
tPHL See Note 3 11 18
14
PLH A; or B; Fi 18 27 ns
PHL 16 25
1,
PLH Any § Any 18 30 ns
tPHL 18 30
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i
2906 I Texas N
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SN54S381, SN74S381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Supply voltage, VCC (see Note 1} .. .7V
Input voltage . . e e e e e e e e e e e e 55V
interemitter voltage (see Note 2) L. R OO O P . . . 55V
Operating free-air tempeérature range: SN54S381 S T —55 Cto 125°C

SN74S8381 . . . . . . e e e e e e e e e e e e e 0°Cto 70°C
Storage free-air temperature range . . ... ... .-65°Cto150°C

NOTES: 1. Voltage values, except interemitter vol(ags are wnh respac! to netwovk ground termmal

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies to each A input in

conjunction with its respective B input; for example AQ with BO, etc.

recommended operating conditions
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