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FEATURES
o High-speed 4-bit binary addition

e Cascadable in 4-bit Increments
e Fast internal carry lookahead

DESCRIPTION

The '283 adds two 4-bit binary words (A,
plus By} plus the incoming carry. The
binary sum appears on the Sum outputs
(Z 1 - Z 4) and the outgoing carry (Cout)
according to the equation:

Cin + (Ay + Bq) + 2(A2 + Bp)

+ 4(Ag + B3) + 8(A4 + By)

=2 +2X,+4Z453+8Z 4+ 16CoyT
Where (+) = plus.

Due to the symmetry of the binary add
function, the '283 can be used with
either all active HIGH operands (positive
logic) or all active LOW operands (nega-
tive logic) - see Function Table. In case
of all active LOW operands the resulits
% 1 - X 4 and Coyrt should be interpreted
also as active LOW. With active HIGH
inputs, Cjy cannot be left open; it must
be held LOW when no “carry in" is

PIN CONFIGURATION

7415283
Adder

4-Bit Full Adder With Fast Carry

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
7415283 13ns 20mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vee = 5V £5%; Ta =0°C to +70°C
Plastic DIP N74LS283N
Plastic $0-16 N74LS283D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
A B Inputs 2LSul
Cin Input 1LSul
All Qutputs 10LSut

NOTE:

A 74LS unit load (LSul) is 20pA ||y and -0.4mA |

intended. Interchanging inputs of equal
weight does not affect the operation,

LOGIC SYMBOL

signed to pins 5, 6, 7, etc.

LOGIC SYMBOL (IEEE/IEC)
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Voo = Pin 16
GND = Pin 8
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thus Ciy, A4, By can arbitrarily be as-
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Adder

7415283

LOGIC DIAGRAM

H = HIGH voltage level

L = LOW voitage level

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
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Veg =Pin 16
GND = Pin 8
() = Pin Numbers
FUNCTION TABLE
PINS Cn | Ay | A2 | A3 | Ay | By | By | Bs | Bs | 21| 22| Z3| 24| Cour Exafqg';
Logic levels L | L ]|H]|H L|H|#H|[H]L]|L]|H 1010
Active HIGH o] 0 1 0 1 0 1 1 1 0 0 1 10011
. (10+9=19)
Active LOW 1 0 1 0 [¢] 1 1 0 0 o} 1 1 0 {cary + 5 +6 = 12)

PARAMETER 74LS UNIT
Ve Supply voltage 7.0 v
Vin Input voltage -0.5to +7.0 Vv
N Input current -30 to +1 mA
Vout Voltage applied to output in HIGH output state ~0.5 to +Vg¢ Vv
Ta Operating free-air temperature range 0to 70 °C
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7415283

RECOMMENDED OPERATING CONDITIONS

7418
PARAMETER UNIT
Min Nom Max

Voo Supply voltage 4.75 5.0 5.25
Vin HIGH-level input voltage 2.0
Vi LOW-level input voitage +0.8
lix Input clamp current -18 mA
loH HIGH-leve! output current -400 KA
lov LOW-ievel output current 8 mA
Ta Operating free-air temperature 0 70 °Cc

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

74LS283
PARAMETER TEST CONDITIONS! UNIT
Min Typ? Max
Vou HIGH-ievel output voltage Vee = MIN, Vi = MIN, V; = MAX, lgy = MAX 27 34 Vv
= = loL = MAX 0.35 0.5 "
Voo LOW-level output voltage Vcc_ Mh:\'; » Vin = MiN,
ViL = loL =4mA (74LS) 0.25 0.4 v
Vik Input clamp voltage Voo = MIN, § = |k -1.5 \
i A, B inputs 0.2 mA
I ?nput current at maximum Voo = MAX, V| = 7.0V P
input voltage Cyy input 0.1 mA
A, B inputs 40 uA
I HIGH-level input current Voo = MAX, V=27V -
Cin input 20 HA
A, B inputs -0.8 mA
i LOW-level input current Voo = MAX, V)= 0.4V
Cin input -0.4 mA
los  Short-circuit output current® Vee = MAX -20 -100 mA
Condition 1 22 39 mA
lcc  Supply current® (total) Vo = MAX Condition 2 19 34 mA
Condition 3 19 34 mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vg =5V, Ta =25°C.

3. lgs is tested with Voup =+ 0.5V and Vco = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit

should not exceed one second.

4. lgg should be measured with all outputs open and the foliowing conditions:

Condition 1: All inputs grounded.
Condition 2: All B inputs LOW, other inputs at 4.5V.
Condition 3: All inputs at 4.5V.

AC WAVEFORMS

Vm A\

WF075708

ViN

V= 1.3V for 74LS; Vg = 1.5V for all other TTL fam ilies.

Waveform 1. Waveform For Inverting Outputs

Vourt

WFO7560S

Vu = 1.3V for 74LS; Vg = 1.5V tfor all other TTL families.

Waveform 2. Waveform For Non-Inverting Outputs
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AC ELECTRICAL CHARACTERISTICS T,=25°C, Voo =50V

74LS
PARAMETER TEST CONDITIONS Cy = 15pF, Ry = 2kQ2 UNIT
Min Max
teLH Propagation delay 24
oL Cm 10 4 Waveforms 1 & 2 24 ns
tpLH Propagation delay 24
Nl CntoEp Waveforms 1 & 2 24 ns
teLu Propagation delay 24
tPHL Cnto Za Waveforms 1 & 2 24 ns
trLH Propagation delay 24
oL Cn 1o T4 Waveforms 1 & 2 24 ns
tPLH Propagation delay 24
tont A of BY, to £, Waveforms 1 & 2 24 ns
1pLH Propagation detay 17
Waveform 2 ns
tpnL Civ to Cour . 22
tpim Propagation delay 17
oL A or B to Coyr Waveforms 1 & 2 17 ns
TEST CIRCUITS AND WAVEFORMS
oY | w | Hoow— AMPO
vee ‘e NEGATIVE | VM M
o PULSE 0% 10% o
- N
ouT. — TTHLItY) tTLH(IY
— |-mmm 'mum-oi r—
AT <L [ AMP (V)
90% 90%:
POSITIVE
1 1 I PULSE ™ ™
) TGo284035 10%7 . 10% v
WF06450S
Vi = 1.3V for 74LS; Vy = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Qutputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor to Vcc: see AC CHARACTERISTICS for value.| FAMILY
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 s.ov 1Mhz 500ns | 15ns | 6ns
trLH. traL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries.
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