4-Bit Binary Full Adders With Fast Carry

LS83A LS283

—

DESCRIPTION

These improved full adders perform the addition of two
4-bit binary numbers. The sum {Z) outputs are provided for
each bit,and the resultant carry {C4} is obtained from the
fourth bit. These adders feature full internal look ahead
across all four bits generating the carry term in ten nano-
seconds typically. This provides the system designer with
partial look-ahead performance at the economy and re-
duced package count of a ripple-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.

The LS83A and the LS283 are identical in performance;
only the pin out is different. They are designed to replace
the 5483A and the 54283 respectively. The LS283 is
recommended for new designs, Vcg and ground on corner
pins simplify board layout.
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OUTPUT
WHEN WHEN
Co=1L Cé=H
INPUT WHEN WHEN
C2=1L C2=H
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H = high level, L = low Jevel

NOTE:

Input conditons at A1, B1, A2, B2, and CO are used to de-
termine outputs 1 and X2 and the value of the internal
carry C2. The values at C2, A2, B3, A4, and B4 are then

used to determine outputs £3, £4, and C4.
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Recommended Operating Conditions

9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max "
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 5.25 v
High-level output current, loy .-400 -400{ uA
Low-level output current, g _— 4 8 mA
Operating free-air temperature, T , -55 125 0 70 °
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)
. 9LS/54LS 9LS/74LS
Parameter Test Conditions Min | Typ™ | Max | Min | Typ~| WMax Unit
Vi 2 2 Y
V)L 0.7 08 | V
v, Vce=MIN, 1, =-18mA 15 15 | V
v vce=MIN, Viy =2V 25 34 5
OH ViL=VyL max, |op=—4004A : : 7|34 v
v VCC=M|N, V|H:2V, |o|_ =4mA 0.25 0.4 0.25 04 .
oL VL=V, max oL =8mA 035 | 05
Any Aor B 0.2 0.2
I =MA =7V
' co VecTMAX, v, 0.1 01 | ™
Any AorB 40 40
= V=27
|1H7 co VCC MAX, | 2.7V 20 20 IJA
| Any Aor B -0.8 -0.8
It ¢ Vee=MAX,  V=0.4V 04 04 | mA
lost Vee=MAX -15 -100 | -15 -100 | mA
V. -MA All inputs grounded 22 39 22 39
Lo cc™MAX, "R B Tow, other inputs at 45V 19| 34 19 [ 34 ] mA
Outputs open i s at 4.5V 19 | 34 9 | 34

*For conditions shown as MIN ar MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
**All typical values are at Voe =5V, Ta = 25°C.
tNot more than one output should be shorted at a time.

Switching Characteristics, V.. = 5V Over Recommended Free-Air Temperature Raﬁge
From To -55°C +25°C +125°C Unit

Parameter (input) (output) Min I Typ ] Max | Min I Typ l Max | Min I Typ ] Max n
Test Conditions: C, = 15pF, R_ = 2k} (See Fig. A, page 2-174)
tpLp 15 | 20 14 | 19 15 | 21
T co Any Z 15 | 21 16 | 22 20 | 27 1™
trin - _ 20 | 30 8 | 24 21 | 27
tPHL Aior B Zi 19 | 29 15 | 24 7 | 25 | ™
Tpin 3 i 7 [ 12 [ EE
thHL €0 c4 9 14 9 |13 M| 16 | ™
thLh N 9 15 8 | 13 1] 17
TPRL Aior Bj c4 10 | 14 9 | 14 "M | 16 | ™
Test Conditions: C_ = 50pF, R, = 2k} (See Fig. A, page 2-174)
T 76 1 21 5] 20 T7 22
tonL co Any Z 19 | 25 19 | 25 25 |30 | ™
thLH DN _ 75 | 39 8 | 26 25 | 32
touL Aior B Zi 24 | 30 18 | 26 25 | 31 | ™
tpLH 1 | 16 0 | 15 172 | 19
tPHL co cé 12 | 17 0 | 16 13 | 18 |
thin N 1 | 17 10 | 15 13 | 19
TPHL Aior B ca 13 | 18 12| 16 14 20 | ™

NOTE: AC specification shown under —550(: and +1250C are for 9LS devices only. All 50pF specifications are for 9LS only.
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