54ACT283

General Description

The 'ACT283 high-speed 4-bit binary full adder with internal
carry lookahead accepts two 4-bit binary words (Ag—Ag,
Bo—B3) and a Carry input (C,). It generates the binary Sum
outputs (So—S3) and the Carry output (C,) from the most sig-
nificant bit. The "ACT283 will operate with either active HIGH
or active LOW operands (positive or negative logic).
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Features

m Guaranteed 4000V minimum ESD protection
m Qutputs source/sink 24 mA

m TTL-compatible inputs

® Available to Mil-Std-883

Logic Symbols
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Functional Description

The 'ACT283 adds two 4-bit binary words (A plus B) plus the
incoming Carry (Cy). The binary sum appears on the Sum
(So—S3) and outgoing carry (C,) outputs. The binary weight
of the various inputs and outputs is indicated by the subscript
numbers, representing powers of two.

2° (Ag + Bg + Cp) + 2" (A, + By)

+ 22 (A; + By) + 2° (A3 + By)
=Sy +2S, +4S, + 8S; + 16C,
Where (+) = plus

Interchanging inputs of equal weight does not affect the op-
eration. Thus C,, Ay, B, can be arbitrarily assigned to pins 5,
6 and 7 for DIPS, and 7, 8 and 9 for chip carrier packages.
Due to the symmetry of the binary add function, the '"ACT283
can be used either with all inputs and outputs active HIGH
(positive logic) or with all inputs and outputs active LOW
(negative logic). See Figure 1. Note that if C, is not used it
must be tied LOW for active HIGH logic or tied HIGH for ac-
tive LOW logic.

Due to pin limitations, the intermediate carries of the
'ACT283 are not brought out for use as inputs or outputs.
However, other means can be used to effectively insert a
carry into, or bring a carry out from, an intermediate stage.
Figure 2 shows how to make a 3-bit adder. Tying the oper-
and inputs of the fourth adder (A3, B3) LOW makes S; de-
pendent only on, and equal to, the carry from the third adder.
Using somewhat the same principle, Figure 3 shows a way
of dividing the "ACT283 into a 2-bit and a 1-bit adder. The
third stage adder (A,, B,, S,) is used merely as a means of
getting a carry (C,,) signal into the fourth stage (via A, and
B,) and bringing out the carry from the second stage on S,.
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Functional Description  (continued)

Note that as long as A, and B, are the same, whether HIGH
or LOW, they do not influence S,. Similarly, when A, and B,
are the same the carry into the third stage does not influence
the carry out of the third stage. Figure 4 shows a method of
implementing a 5-input encoder, where the inputs are

equally weighted. The outputs Sy, S; and S, present a bi-
nary number equal to the number of inputs 1,—I5 that are
true. Figure 5 shows one method of implementing a 5-input
majority gate. When three or more of the inputs |,—I5 are
true, the output Mg is true.

Co|l A A, A, A;| By By B, B3 |S, Si S, S;|C,
Logic Levels L L H L H H L L H L
Active HIGH 0 0 1 0 1 1 0 1 1 0
Active LOW 1 1 0 1 0 0 1 1 0 1 1
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FIGURE 2. 3-Bit Adder
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FIGURE 3. 2-Bit and 1-Bit Adders

Active HIGH: 0 + 10 + 9 = 3 + 16 Active LOW: 1 +5+6 =12+0
FIGURE 1. Active HIGH versus Active LOW Interpretation
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FIGURE 4. 5-Input Encoder
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FIGURE 5. 5-Input Majority Gate
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Logic Diagram
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Absolute Maximum Ratings  (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

-65°C to +150°C
-55°C to +125°C
-55°C to +175°C

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias
Ve Pin Potential to
Ground Pin
Input Voltage (Note 2)
Input Current (Note 2)
Voltage Applied to Output
in HIGH State (with Vo = 0V)
Standard Output

-0.5V to +7.0V
-0.5V to +7.0V
-30 mA to +5.0 mA

~0.5V t0 Ve

3-STATE Output
Current Applied to Output
in LOW State (Max)

-0.5V to +5.5V

twice the rated I, (MA)

Recommended Operating
Conditions

Free Air Ambient Temperature

Military -55°C to +125°C
Supply Voltage
Military +4.5V to +5.5V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under these
conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

DC Electrical Characteristics for 'ACT Family Devices

Symbol Parameter V cc T = -55°C to +125°C Units Conditions
V) Guaranteed Limits
Vg Minimum High Level 45 2.0 \Y Vour = 0.1V
Input Voltage 55 2.0 or Vee — 0.1V
V. Maximum Low Level 4.5 0.8 \% Vour = 0.1V
Input Voltage 5.5 0.8 or Vee — 0.1V
Vou Minimum High Level 4.5 4.4 \% lour = -50 HA
Output Voltage 5.5 5.4
Vin =V orViy
45 3.7 Y lon = —24 MA
55 47 lon = =24 MA
(Note 3)
VoL Maximum Low Level 4.5 0.1 \Y lout = 50 pPA
Output Voltage 55 0.1
Vin =V orVy
45 0.5 Y loL = 24 MA
55 0.5 loL = 24 mA (Note 3)
In Maximum Input 5.5 *1.0 A V, =V cc, GND
Leakage Current
lcer Maximum 5.5 1.6 mA V=V e - 21V
lcc/Input
loto Minimum Dynamic 55 50 mA Voo = 1.65V Max
———  Output Current — -
loHp (Note 4) 5.5 -50 mA Voup = 3.85V Min
lec Maximum Quiescent 55 160.0 HA Vin = Ve
Supply Current or GND

Note 3: All outputs loaded; thresholds on input associated with output under test.

Note 4: Maximum test duration 2.0 ms, one output loaded at a time.
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AC Electrical Characteristics for

'ACT Family Devices

54ACT
Ta, Vee = Mil

Symbol Parameter C [ =50 pF Units

Min Max
toLn Propagation Delay 25 14.0 ns
tonL Coto S, 25 14.0
toLn Propagation Delay 2.0 17.0 ns
toHL A,orB,toS, 2.0 17.0
toLn Propagation Delay 25 10.0 ns
tonL Coto C, 25 11.0
toLn Propagation Delay 25 105 ns
toHL A,orB,to C, 25 115
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PhySICﬁ' Dimensions inches (millimeters) unless otherwise noted
0.200+0.005
(5.080=0.127)
e 450 0.01520.010
P > {0.38120.254)
X
| 0.350+0.008 _, 0.015 _/\ A r \
. _ 3 0.007-0.011
(8.890%0.203) | | 0:063-0.075 0.381 \\ e
‘ (1.600—1.905) r$|m Tv)p ¢ N\ ’ (0178-0.279)
) ‘ RTYP
0.022-0.028
— —(0559-0.711)
0.077-0.093 y YP
(1.959-2.362) —
A — T |
P 0.045-0.055 % | 7+
S~~~ Z (1.143-1.397)
DETAIL A TYP 0.067—0.083 *‘ A goss-00ss
(1.702-2.108) —183-1397)
) P . 39
Top View Side View TYP
450 0.040£0.010
{1-016+0.254)
3PLCS
Bottom View
0.015
£.008 (0.381)
(0.076) MAX TYP
o2z A * 0.006
(0559 —= |« 200
MAX TYP (0.152)
MIN TYP
Detail A
E20A (REV D)
20-Lead Ceramic Leadless Chip Carrier (L)
Package Number E20A
0.785
[19.94] MAX ———>
16 9
DA AN A A T
0.220-0.310
[5.59-7.87]
¥
PR RN R NP RN L NP R BN |
g 0.025
[0-64] 1 ’ 0.005-0.020
R T0.13-0.517 TP
0.037 £0.005
TYP
I [0.9420.13] 0.290-0.320
[00.01035] < | |« 0.055%0.005 qyp [7.37-8.13]
: [1.40£0.13] GLASS SEALANT
MINTYP i /
0.020-0.060 1yp
0.200 [0.51-1.52] 0.180 e
[5.08] - ] 180 MAX
. [4.57]
MAX TYP - - 0.010+0.002
[} [0.25%0.05] "7
¥ ¥ J0.150 vin Tve : :
(. | [3.81]
0.125-0.200 [
TYP — + 950+ 50
[3.18-5.08] l—TYP « TYP
0.080 i
BO[Tﬁ~0Ei]DS i 0.01840.003 0.310-0.410 |
['0.461:0:08] TYP [7.87-10.41] J16A (REV L)
0.100£0.010 qyp
[2.54 0.25]
16-Lead Ceramic Dual-In-Line Package (D)
Package Number J16A
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54ACT283 4-Bit Binary Full Adder with Fast Carry

Physical Dimensions

0.050 —0.080
(1.270—2.032)

0.004 —0.006

inches (millimeters) unless otherwise noted (Continued)
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LIFE SUPPORT POLICY
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Package Number W16A

.

DETAIL A

0.008—0.012
(0.203 -0.305)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure to perform when properly used in accordance

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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