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4-bit Binary Full Adder(with Fast Carry)

1. DESCRIPTION

This improved full adder performs the addition of two 4-bit binary numbers. The sum () outputs

are provided for each bit and the resultant carry (C4) is obtained from the fourth bit. This adder

features full internal look ahead across all four bit generating the carry term in ten nanoseconds

typically. This provides the system designer with partial look- ahead performance at the

economy and reduced package count of a ripple-carry implementation.

2. PIN CONFIGURATIONS
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3. FUNCTION TABLE
Output
Input When Co=1L When Co=H
WhenC; =L When C; =H
As B A B> 1 pYs C %1 pYs C
As Bs By 23 24 23 s Cs
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
H; high level, L; low level, X; irrelevant
Note: Input conditions at Aj, B, Ay, By, and Cp are used to determine outputs X1 and X, and the value of the
internal carry C,. The value at C;, A3, B3, A4, and B, are than used to determine outputs X3, 24 and Ca.
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4. LOGIC DIAGRAMS
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5. ABSOLUTE MAXIMUM RATINGS

Item Symbol Ratings Unit
Supply voltage Vee 7 Vv
Input voltage Vin 7 \%
Power dissipation Py 400 mW
Storage temperature Tstg —65 to +150 °C

6. RECOMMENDED OPERATING CONDITIONS

Item Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \Y
I — — —400 A
Output current or H
lo — — 8 mA
Operating temperature Topr -0 70 °C

7. ELECTRICAL CHARACTERISTICS

(Ta =—-0 to +70 °C)

Item Symbol min. typ.* max. Unit Condition
Vin 2.0 — — \Y
Input voltage
ViL — — 0.8 \Y
Vo 2.7 — — Vv Vee=4.75V,Vy=2V,V, =08V,
IOH =-400 ],J.A
Output voltage
y — — 0.4 y loo=4mA | Vec=4.75V, V=2V,
oL — — 0.5 loo=8mA | Vu=08V
except Co i = = 40 PA | Vee=5.25V,Vi=2.7V
(&) — — 20
| t — — X
neu except Gy e —08 mA | Vee=5.25V,V,=0.4V
curre G — — 0.4
nt — —
except Co I 0.2 mA | Vee=5.25V,V,=7V
G — — 0.1
Short-circuit
los -20 — -100 mA Vec=5.25V
output current
— 22 39 Allinputs=0V
Binput=0.8V,
Supply current I — 19 34 mA Vee=5.25V
PRl « Otherinputs4.5V «
— 19 34 All inputs =4.5V
Input clamp voltage Vir — — -1.5 Y Vee=4.75V, Iy =—-18 mA
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8. SWITCHING CHARACTERISTICS

(Vcc=5V, Ta=25°C)

Item Symbol Inputs | Outputs | min. typ. | max. Unit Condition
t J—
PLH C 5 16 24
terL o . — 15 24
t _
PLH A, B 5 15 24
Propagation delay time toriL 1 - 15 24 ns C.=15pF, Ri=2kQ
t — 11 17
PLH C C
trHL o . — 15 22
t _
PLH A, B c 11 17
teHL . — 12 17
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9. TESTING METHOD

Vee  Output
(o] [@]
A
Ca i l I1
1.
Ad oL
Input B4 Output
A3
e |1 |2 ) N -
Zout = 50Q = B3 Output
(@]
‘J'r % A2 3 D—T—{
2 B2 Output
[4}]
3 A =1 o—i—{
B2 Output
T Co 1 O_T_{

Notes: 1. C_includes probe and jig capacitance.

2. All diodes are 152074(H).

10. WAVEFORM

Same as Load Circuit 1. ‘

Same as Load Circuit 1. 1

Same as Load Circuit 1. ‘

Same as Load Circuit 1. ‘

trin THL
90% 90% \ 3V
Input 13V 13V
10% 10% oV
tpin L teHL
Von
In phase output /1_3 \Y 1.3 V\
/ \— VOL
tea L tpLH

Out of phase output

\1.3V

1.3\//

Note: Input pulse; tr .y < 15 ns, tty. < 6 ns, PRR = 1 MHz, duty cycle = 50%
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11. WTESTING TABLE

tem Frominput Input Output
to output Bs As B3 As B; A By AL G G 2 X3 22 21
GND | GND | GND | GND | GND | GND | GND | GND IN — — — — ouT
Co— ZiorC
GND | GND | GND | 45v | GND | 45v | GND | 45v IN OUT | OUT | OUT | OUT | ouUT
GND IN
GND | GND | GND | GND | GND | GND GND — — — — ouT
IN GND
GND IN
GND | GND | GND | GND GND | GND | GND — — — ouTt —
IN GND
GND IN
GND | GND GND | GND | GND | GND | GND — — ouTt — —
IN GND
GND IN
ton GND | GND | GND | GND | GND | GND | GND | — | OUT | — — —
IN GND
oL AiorB;
45v IN
— ZiorCy GND | GND | GND | GND | GND | GND N a5 GND — — — OouT | ouT
Sv
45v IN
GND | GND | GND | GND GND | GND | GND — — OouT | ouT —
IN 45v
45v IN
GND | GND GND | GND | GND | GND | GND — OuT | OouT — —
IN 45v
45v IN
GND | GND | GND | GND | GND | GND | GND | OUT | OUT — — —
IN 45v
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12. ORDERING INFORMATION

Ordering Information

Part Device Package Body size Temperature MSL Transport Package
Number Marking Type (mm) (°C) Media Quantity
XD74LS83 XD74LS83 DIP16 19.05*%6.35| -0to70 MSL3 | Tube 25 1000
13. DIMENSIONAL DRAWINGS
DIP16
! \ ’l syl millimeter
Min Nom Max
: A 3.20 3.30 3.40
= b 0. 44 0.53
M ! L ek ] b1 0.43 0.46 0.49
e . ot S c 0.25 0.30
& & cl 0.24 0. 25 0.26
b | ] 18.95 19.05 19.15
PT rn-l IJ_LI [-rLI rn_l IJ-L] IJ-L[ '—rl 1 » il ’] E 6. 25 6.35 6. 45
e 2. 54BSC
o 77 N eA 8. 30 8. 80 9.30
@) 7 7% R 1 3.00 -
T T BT T WITH ,JLM.I\“J \~mse METAL

[ if you need help contact us. Xinluda reserves the right to change the above information without prior notice ]
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