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4-Bit Binary Adder with Fast Carry

General Description

This full adder performs the addition of two 4-bit binary num-
bers utilizing advanced silicon-gate CMOS technology. The
sum (=) outputs are provided for each bit and the resultant
carry {C4) is obtained from the fourth bit. These adders fea-
ture full internal look ahead across all four bits. This pro-
vides the system designer with partial look-ahead perform-
ance at the economy and reduced package count of a rip-
ple-carry implementation.

The adder logic, including the carry, is implemented in its
true form meaning that the end-around carry can be accom-
plished without the need for logic or level inversion. All in-
puts are protected from damage due to static discharge by
internal diode clamps to Vgc and ground.

Features

B Full-carry look-ahead across the four bits

B Systems achieve partial look-ahead performance
with the economy of ripple carry

B Wide supply range: 2V to 6V

B Low quiescent power consumption: 8 pA at 25°C

B Low input current: 1 pA maximum

Connection Diagram

Dual-In-Line Package

Vec B3 A3 33
16 |15 |14 13

A4 B4 z4 Cc4
12 11 10 9

1 2 3 4
22 B2 A2 Z1

5 6 7 ]8

A1l B1 CoO GND
TL/F/5332-1

Top View

Order Number MM54HC283* or MM74HC283”
*Please look into Saction 8, Appendix D for availability of various package types.
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=
Absolute Maximum Ratingsnoes122  Operating Conditions Z
If Military/Aerospace specified devices are required, Min Max Units E
contact the National Semiconductor Sales Office/ Supply Voltage (Voc) 2 6 Vv g
Distributors for availability and specifications. DC Input or Output Voltage 0 Vee v -4
Supply Voltage (Vce) ~0.5t0 +7.0V Vin: Vour) Q
- ’ =
DG Input Voltage (Vi) 1.5toVgo+ 1.5V Operating Temp. Range (T,) =
DC Output Voltage (Voyt) —0.5t0 Vgo+ 1.5V MM74HC —40 +85 °C ;‘
Clamp Diode Current (I, Iok) 20 mA MMS4HC —55 +125 °¢ X
DC Output Current, per pin (IouT) +25mA Input Rise or Fall Times Y
DC Ve or GND Current, per pin (Icc) +50 mA (tt)  Veg=2.0V 1000 ns S
Storage Temperature Range (Tstg) —65°Cto +150°C Voc=4.5V 500 ns
Power Dissipation (Pp) Vec=6.0V 400 ns
(Note 3) 600 mW
$.0. Package only 500 mwW
Lead Temperature (T|)
{Soldering 10 seconds) 260°C
DC Electrical Characteristics (ot 4)
Tp=25°C 74HC 54HC
Symbol Parameter Conditions Vee Tao=—40t085°C | Ta=—55t0 125°C | ypits
Typ Guaranteed Limits
ViH Minimum High Level 2.0v 1.5 1.5 1.5 \
Input Voltage 4.5V 3.15 3.15 3.15 v
6.0V 4.2 4.2 4.2 v
ViL Maximum Low Levet 2.0v 0.5 0.5 0.5 \
Input Voltage** 4.5V 1.356 1.35 1.35 A
6.0V 1.8 1.8 1.8 \
VoH Minimum High Level | V=V or ViL
Output Voltage llouT| <20 LA 20v | 20| 18 1.9 1.9 V.
45V | 45 4.4 4.4 4.4 Vv
6.0V | 6.0 59 5.9 5.9 '
VIN=Vigor Vi
lloyt| <4.0 mA 45V | 4.2 | 398 3.84 3.7 v
lloutl<5.2 mA 6.0V | 57 | 5.48 5.34 5.2 v
VoL Maximum Low Level | ViN=VyorV)_
Output Voltage llout]<20 pA 20v | o 0.1 0.1 0.1 %
4.5V 0 0.1 0.1 0.1 \
6.0V [} 0.1 0.1 0.1 v
ViN=ViHor Vi_
llout]<4.0 mA 45V | 02 | 026 0.33 0.4 %
llout| 5.2 mA 60V [ 0.2 | 0.26 0.33 0.4 v
Iin Maximum Input ViN=VccorGND | 6.0V +0.1 +1.0 +1.0 pA
Current
Icc Maximum Quiescent | Viy=Vcgor GND | 6.0V 8.0 [:10] 160 MA
Supply Current louT=0 pA
Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unlass otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N" package: —12 mW/°C from 65°C to 85°C; ceramic “J" package: —12 mW/°C from 100°C to 125°C.
Note 4: For a powsr supply of 5V + 10% the worst case output voltages (Vow, and Vo occur for HC at 4.5V. Thus the 4.5V values should be used when designing
with this supply. Worst case V4 and Vi occur at Voo = 5.5V and 4.5V respectively. (The ViH value at 5.5V is 3.85V.) The worst case leakage current (I, Icc, and
loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.
**Vyi limits are currently tested at 20% of Vce. The above V), specification (30% of V) will be implemented no later than Q1, CY'88.
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MM54HC283/MM74HC283

AC Electrical Characteristics voc = 5v, T4 = 25°C,CL = 15pF,t, = ty = 6ns

Symbol Parameter Conditions | Typ Gua':;: I“”d Units

tpHL: tpLH | Maximum Propagation 18 27 ns
Delay From CO to =1 or 22

tPHL, tPLH | Maximum Propagation 18 27 ns
Delay From CO to 23

tpHL, Ly | Maximum Propagation 20 30 ns
Delay From CO to =4

tpHL. tpeH | Maximum Propagation 17 26 ns
Delay From A1 or B1 to 21

tpHL, tLH | Maximum Propagation 22 32 ns
Delay From CO to C4

tPHL tPLH | Maximum Propagation 22 32 ns
Delay From A1 or B1 to C4

AC Electrical Characteristics CL = 50 pF, t, = t; = 6 ns (unless otherwise specified)

To=25°C 74HC 54HC
Symbol Parameter Conditions | Vge Ta=—-40t085°C | Ta=—5510 125°C | units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation 20V | 60 | 150 188 225 ns
Delay From COto =1 or 22 45V | 21 30 37 45 ns
6.0V | 18 26 32 39 ns
tpHL, tpLH | Maximum Propagation 2.0V} 60 | 150 188 225 ns
Delay From CO to 23 45V | 21 30 37 45 ns
6.0V | 18 26 32 39 ns
tpuL, tpLH | Maximum Propagation 20V | 65 | 1862 202 243 ns
Delay From CO to 24 45V | 24 34 43 51 ns
6.0v | 19 28 35 42 ns
tpHL, tpLH | Maximum Propagation 20V | 60 | 150 188 225 ns
Deiay From A1 or Bt to 21 45V | 22 33 4 50 ns
6.0V | 18 27 34 41 ns
teHL tPLH | Maximum Propagation 20v | 70 | 175 219 263 ns
Delay From CO to C4 45V | 26 39 49 59 ns
60V | 21 32 40 46 ns
tpHL, tpLn | Maximum Propagation 20v | 70 | 175 219 263 ns
Delay From A1 or B1to C4 4.5V | 26 39 49 59 ns
6.0V | 21 32 40 46 ns
trHL tTun | Maximum Gutput 20V | 28 75 85 110 ns
Rise and Fall Time 4.5V 8 15 19 22 ns
6.0V 7 13 16 19 ns
CiN Maximum Input 6 10 10 10 pF
Capacitance
Crp Power Dissipation 150 pF
Capacitance (Note 5)
Note 5: Cpp determines the no load dynamic power consumption, Pp = Cpp Vg2 t+loe Veg, and the no load dynamic current consumption,
Is = Cpp Voo f+lce
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Truth Table

Output

When When
Input co=L CO=H

When When
C2=L C2=H

A1]A3/B1|B3[A2[A4[B2]B4|51]33[32]34]C2[Cd|31[33] 2] 54| C2] Ca

£8TOHYZININ/ESZOHYSNIN

-
-

IrIrIrIrIrXrIcIr
IIrrIIrrIIFCFC-IIC
ITIIrcrrIIIICrCrre
IIIITITIIrrrr~rrrr
rITrrIIrrIIr-rcIIC
IrrrrIIIrCrIXIIIr -
IIIIIr~rIrFCCrre
IrrITIrrIIrrIIr-rrCT
IXIXTrrrrIr-rIITT
ITIIIIIrIIXIrCrrrrr

H = high level, L = low level

Note: Input conditions at A1, B1, A2, B2, and C0 are used to determine outputs =1 and 32 and the value of the
internal carry C2. The values at C2, A3, B3, A4, and B4 are then used to determine outputs =3, 34, and C4
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Logic Diagram

(11)

'HC283

>

1
A4‘2

(15)

A3 4

a2 3
6

)

Al &

co =2 %

9
()c4

10

Z3

1
{ )22

4
()2’

TL/F/5332-2

3-260

e




