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FEATURES

 Performs six arithmetic logic
functions

+ Selectable Low (clear) and High
(preset) functions

e Low-input loading minimizes drive
requirements

« Carry output for ripple expansion

« Overflow output for Two's Comple-
ment arithmetic

DESCRIPTION

The 74F382 performs three arithmetic
and three logic operations on two 4-bit
words, A and B. Two additional Select
(S -S,) input codes force the Function
outputs Low or High. An overflow output
is provided for convenience in Two's
Complement arithmetic.

A carry output is provided for ripple ex-
pansion. For high-speed expansion us-
ing a carry look-ahead generator, referto
the 'F381 data sheet.

Signals applied to the Select inputs, Sy
S,, determine the mode of operation, as
md icated inthe Function Select Table. An
extensive listing of input and output levels
is shown in the Function Table. The circuit

FAST 74F382

Arn‘hme‘rlc Logic Unit

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F382 70ns 54mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vo =5V410%; T, =0°C 10 +70°C
20-Pin Plastic DIP N74F382N
20-Pin Plastic SOL N74F382D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION J&%&l ng:a;'xE
AO-A3 A operand inputs 1.0/4.0 20uA/2.4mA
By-B, B operand inputs 1.0/4.0 20uA/2.4mA
Sc'-S2 Function select inputs 1.0/1.0 20pA/0.6mA
C, Cany input 1.0/5.0 20pA/3.0mA
Cn " Carry output 50/33 1.0mA/20mA
OVR Overflow output 50/33 1.0mA/20mA
FoFa Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

performs the arithmetic functions for ei-
ther active-High or active-Low operands,
with output levels in the same convention.
In the subtract operating modes it is
necessary to force a carry (High for ac-
tive-High operands, Low for active-Low
operands) into the C_ input of the least
significant package. Ripple expansion is
illustrated in Figure 1. The overflow out-

put OVR is the Exclusive-OR of C, +3and

C,.s @ High signal on OVR indicates

overflow in Two's complement operation
(See Table 2 for Two's complement arith-
metic). Typical delays for Figure 1 are
given in Table 1. When the F382 is cas-
caded to handle word lengths longer than
4 bits, only the most significant overflow
{OVR) output is used.
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LOGIC DIAGRAM
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FUNCTION SELECT TABLE Table 1. 16-Bit Delay Tabulation Table 2.
SELECT TOWARD | OUTPUT Two's Complement Arithmetic
OPERATING | | PATH SEGMENT F Cn+4, OVR Numerical
so S1 sz MODE MSB LsSB Value
L L Clear A or BwC , 6.5ns 6.5ns L L L L [
L L L H 1
H L L B Minus A Cn to Cn W 6.3ns 6.3ns L L H L 2
. L L H H 3
L H L A Minus B Cn to Cn W 6.3ns 6.3ns L H L L .
H H L APlus B C,oF 8.1ns - L H L H 5
L | L |H AQB C.C_,,OWR ; 8.0ns L | H | H L 6
n n+4 '’ : L H H H 7
H L H A+B H L L L 8
Total Delay 27.2ns 27.1ns H L L H e
L H H AB H L H L -6
H L H H -5
H H H Preset H H L L 4
H = High voltage level H H L H -3
L = Low voitage level H H H L -2
H H H H -1
H = High voitage level
L = Low woltage ievel
APPLICATION
Ag-A; Bg B, Aph; BrBy AgA1BgByy AzA1sBi38B s
S O O - ¢ «
A B A B A B A B
CIN —— Cn Cna » Cp Cn+a »Cn Cn4s » Cnfscag“ —» CouTt
I/_.s F382 F-s 'Fas2 l:os F382 F—s
F A F F FOVR — OVERFLOW
SELECT—>% $2 + &3 |3
3
v v ]
FoFa FiFq FgFiq F,sFys
Figure 1. 16-Bit Ripple Carry ALU Expansion

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER v RATING UNIT
Voc Supply voltage 0510 +7.0 \)
Vin Input voltage 0.5t0+7.0 v
In input current -30 to +1 mA
Vout Voltage applied to output in High output state 05to +Vcc \'}
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -85 to +150 °C
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RECOMMENDED OPERATING CONDITIONS

LUMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 50 55 v
Vu High-level input voltage 20 v
A Low-level input voltage 0.8 v
I Input clamp cumrent -18 mA
lou High-level output current -1 mA
oL Low-level output current 20 mA
T Operating free-air temperature range 0 70 °C

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

' LIMITS
SYMBOL PARAMETER TEST CONDITIONS ] UNIT
Min | Typ“ | Max
Ve =MIN, V| = MAX $10%Ve 25 v
Vou High-level output voltage

Vi = MIN, 1, = MAX +5%Vee 27 34 v

Vo, Low-level output voltage Vee =MIN, V= MAX $10%Ve 0.30 | 0.50 v
Vi =MIN, I = MAX 5%V 0.30 | 0.50 v

Vik Input clamp voltage Voc =MN, I, = Ik 0.73 | -1.2 \'}
1 !nput current at maximum Voo = MAX, V, = 7.0V 100 HA

input voltage

Iy High-level input current Vee = MAX, Vl =27V 20 pA
Cn 30 | mA

e Low-level input current | Ag-A,, B,-B, Voo = MAX, V, = 0.5V 24 | mA
S, S,. S, 06 | mA
los Short circuit output current?® Ve = MAX -60 -150 | mA
lee Supply current (total) Ve = MAX 54 81 mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type.
2. All typical values are at Vcs%; 8v, TA =25°C.

3. Not more than one output should be shorted at a time. For testing i, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'os tests should be performed last.

“
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AC ELECTRICAL CHARACTERISTICS
LIMITS
TA=+25°C TA=0°Clo+70°C
VOC =5V VOC =5V 1+10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
RL = 500Q RL = 500Q
Min Tw Max Min Max
Propagation delay 30 70 120 25 135
?H': C, oF, Wavetorm 1 25 45 65 25 75 ns
Propagation delay 35 8.0 135 35 17.0
&T A orB © F, Waveform 1 30 6.0 100 | 25 11.0 ne
Propagation delay 55 50 150 | 55 16.0
t,t'fLH': s wF, Waveform 1 55 75 105 | 55 12.0 ns
Propagation delay 35 70 10.5 35 115
ttLH"L' AorB®wC Waveform 1 35 65 95 35 105 ns
toLH Propagation delay 70 10.5 14.5 6.5 17.0
o S,0OVR or C_, Wavetorm 1 5.0 8.0 11.0 5.0 120 ns
Propagation delay 3.0 45 6.0 25 65
ttzLH*L' c,® C,, Waveform 1 35 50 65 35 7.0 ns
Propagation delay 45 9.0 13.5 40 15.0
%:: C. o OVR Waveform 1 3.0 5.0 65 3.0 7.0 ns
Propagation delay 6.0 9.0 12.5 55 16.5
tm: A, or B to OVR Waveform 1 35 65 9.0 35 10.0 ns
AC WAVEFORMS
\'J
IN " Vi
tpLn tpHL
Vour Ym Vi
Waveform 1. Propagation Delay for Non-Inverting or Inverting paths
NOTE: For all waveforms, VM = 1.5V

TEST CIRCUIT AND WAVEFORMS

b

t ‘)
Vee s0% Y v ra e\l
T s [y "
10% 10%

o
W
le VOUT - L'M“') _4 L'M“)
PULSE
GENERATOR D.UT o e f““"",,,,m
0% 20%
Ry —I_ c, Ry mﬂx seNE 44 u Va
= = = = ::[ = b I tw — o o
vV, =15V
Test Circuit For Totem-Pole Outputs M
DEFINITIONS lnput Pulse Definition
= Load resistor; { lue.
RL oa I'QSIStC?f see .AC CHABACTER STICS for'va ue INPUT PULSE REQUIREM
C, = Load capacitance includes jig and probe capacitance; FAMILY
see AC CHARACTERISTICS for value. Ampiitude | Rep.Rate twol Y | Y
= Terminati ist I 1t
Ry = Termination resistance should be equal to Z ; of 74F 3.0v IMHz | 500ns| 2.5ns | 2.5ns
pulse generators.
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