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P s1[]s 171 23
The ‘283 and 'LS283 adders are electrically and Nc ] 6 16 [1 NC
functionally identical to the '83A and 'LS83A, A1 [7 15 (] A4
respectively; only the arrangement of the terminals B1 ;] 8 14 [| B4

has been changed. The 'S283 high performance

g 10 1112 13
versions are also functionally identical.

OQUSQ’

Oz=z W
These improved full adders perform the addition of Q
two 4-bit binary words. The sum (Z) outputs are NC - No internal connection

provided for each bit and the resuitant carry (C4) is

X FUNCTION TABLE
obtained from the fourth bit. These adders feature

ouTPUT
full internal look-ahead across all four bits generating WHEN WHEN
the carry term in ten nanoseconds, typically, for the INPUT co=L co=H
‘283 and ‘LS283, and 7.5 nanoseconds for the 'S283. WHEN
. . . . - ‘ Ca=L
Th's. capability provides the system designer with " TR e A e e
partial look-ahead performance at the economy and Al o eal 18
reduced package «count of a ripple-carry [ R B T Y L Ll v L
implementation. Hlt ]t L | H | Lt L | H L
Lo e twuwlo]loe]lueln]|e
L . L. H | HI|L L L H | L H | H L
The adder logic, including the carry, is implemented cloelwleloedtmwloelwlnle
in its true form. End around carry can be accomplish- H | ¢ H L H H L L L H
ed without the need for logic or level inversion, LA H L PR PH L L L PH
H H H L L L H H L H
. . . L [T IR I T O T U A A VI R
Series 54, Series 54LS,. and Series 54S circuits are I B N R VR IO B R T
characterized for operation over the full temperature L WLl | ]luLu]L e |n
range of —55°C to 125°C. Series 74, Series 74LS, and Hlwlolwfjoloelw]w]oe]|n
Series 74S circuits are characterized for 0°C to 70°C o R R R e e
ti H L H H H L H L H H
operation. 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

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to
determine outputs ¥1 and X2 and the value of the internal
carry C2, The values at C2, A3, B3, A4, and B4 are then
used to determine outputs X3, X4, and C4.
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schematics of inputs and outputs

i t
logic symbol 1283

EQUIVALENT OF TYPICAL OF ALL

~
Al (5) 0 Y <~ EACH INPUT OUTPUTS
(3) (4)
....—4 | LP opr—21 — _____VCC
(14) {1 ¥2 Vee -

(12) p

Ad—213 ..(_1_3.2._23 Reqg L

81 (2)) 01 3 Ly, INPUT . -

2; -—1——(15) L, ouTPUT
B4 —-—-:;;' 3 cop—2—ca

co—2c

NOTES: 1.

Storage temperature range

Voltage values, except interemitter voltage, are with respect to network ground terminal.

CO input: Rgq =4 kS2 NOM C4 output: R = 100 2 NOM
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and Any A or B: Regq = 3.5 k{2 NOM Any X: R = 120 2 NOM
1EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages. ‘15283
o - ) EQUIVALENT OF TYPICAL OF ALL QUTPUTS
logic diagram (positive logic) EACH INPUT
Veg——gp— - - —————— V¢
 Req 100 2 NOM 3
(9)
'ﬁ. )._ c4 ——
3 INPUT -
&
PRl OUTPUT
12)
A4
(10).1:4
|
-] CO input: Req =17 k& NOM
5 15) Any A or B: Req = 8.5 k2 NOM
Az 12) ] L L (3 e '$283
g EQUIVALENT OF TYPICAL OF ALL OUTPUTS
EACH INPUT
{2) 1 ——— —V
B2
(3) < m 50 $2 NOM ce
A2 2 Vee -- 1
i 28kQNOM |
81 (6)
—J () —
Art8) . £1 INPUT — OUTPUT
ol : -
Pin numbers shown are for D, J, N, and W packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
.
Supply voltage, V¢ (see Note 1) IAY
Input voltage: ‘283, 'S283 5.5V
'LS283 v
Interemitter voltage (see Note 2) . . . bbbV
Operating free-air temperature range: SN54283 SN54L8283 SN54S283 .—55°C 10 125°C
SN74283, SN74L5283, SN745283 . 0°C to 70°C

. —65°C to 150°C

2. This is the voltage between two emitters of a mulitiple-emitter transistor. This rating applies tor the 283 and ‘S283 onty between

the following pairs:

A1 and B1, A2 and B2, A3 and B3, A4 and B4.
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SN54283, SN74283
4-BIT BINARY FULL ADDERS WITH FAST CARRY
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recommended operating conditions

SN54283 SN74283 ONIT
. MIN NOM MAX | MIN NOM MAX
Supply Voltage, Voo ) 45 5 55 | 4.75 5 525 | V
Hich-tevel outbut o Any output except C4 -800 —-800 A
- o current, r
ign-level outpu OH Output C4 : ~400 —a00 | “
Lowlevel . Any output except C4 16 16 A
- tput #
ow-level output current, g Output C4 P 3 m
Operating free-air temperature, T o -55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54283 SN74283
PARAMETER TEST CONDITIONSt UNIT
MIN TYPL MAX |MIN TYPI MAX
ViH4 High-level input voltage 2 2 \
ViL Low-level input voitage 0.8 08| Vv
Vik Input clamp voltage » Vee=MIN, | =~12mA -1.5 15| Vv
Vee=MIN, V=2V, g
VoW High-level output voltage ce H 24 36 24 3.6 » v
ViL=08V, IgH=MAX .
VoL Low-level | Ve = MIN. - Vig =2V, 02 04 04l v
ow-level output voltage . . . X
OL Low-evel ouiput volte ViL=08V, loL = MAX 02 4
Input current at maximum
I . Vee = MAX, V=55V 1 11 mA
input voltage
i High-level input current Vee = MAX, V=24V 40 40 | wA
liL  Low-level input current Vee = MAX, V=04V -16 -16 | mA
Short-circuit Any output except C4 -20 -565 | -18 -55
| . Vee = MAX .
0S  Gutput currentd Output C4 cc -20 -70 | -18 -70 mA
All B low, othe
, ' 56 56
| Suooly c . Vee = MAX, {inputs at 4.5V A
u urren
cc Supply Outputs open [ All inputs at o6 % 6 110 "
45V
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
'~FAII typical values areat Ve =5V, T = 25'C.
YOnly one output should be shorted at a time.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETERY FROM (INPUT) TO (OUTPUT) TEST CONDITIONS MIN TYP MAX|UNIT
tPLH 14 21
L co Any ns
tPHL Cp=15pF, Ry =400 %, 12 21
t i See Note 3 16 24
PLH AjorB; Z; ns
tPHL : 16 24
tp : 9 14
LH . €O C4 ns
tPHL CL=15pF, Ry =7801, 1 16
t See Note 3 9 14
PLH Aj or B; C4 ns
tPHL 1" 16

1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN54L5283, SN74L5283

4-BIT BINARY FULL ADDERS WITH FAST CARRY

SDLS095A — OCTOBER 1976 — REVISED MARCH 1988

recommended operating conditions

SN54LS283 SN741.5283 uNIT
. MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 5 55| 4.75 5 525{ Vv
High-level output current, IoH —-400 -400| uA
Low-level output current, lg| 4 8] mA
Operating free-air temperature, T A -55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN541.5283 - SN74L.5283
PARAMETER TEST CONDITIONS? NIT
ET MIN TYPE MAX |MIN TYPi MAX|®
V4 High-leve! input voltage 2 2 \
ViL Lowevel input voltage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, I} =-18mA -1.5 -15] Vv
Vee = MIN, ViH=2V, Vj_=V|L max,
\Y) High-level output volta 25 3.4 2.7 34 \'
OH High-level outp ge IoH = —400 pA
Ve = MIN, ViH=2V, lloL=4mA 0.25 0.4 0.25 X
Vor Low-level output voltage cc H oL 04 v
ViL = V)L max loL=8mA 0.35 0.5
Input current Any AorB 0.2 0.2
I at maximum Veec=MAX, V=7V mA
input voltage co 0.1 0.1
High-level Any AorB 40 40
| Vee=MAX, V=27V
IH input current Co cc ! 7 20 20 HA
Low-level Any AorB -0.8' -0.8
{ Vee=MAX, V=04V
L input current CO cc ! -0.4 -04 mA
los Short-circuit output current§ | Voo = MAX -20 —100 | —20 -100| mA
All inputs
2
grounded 2 39 22 39
Vee = MAX, All B low, other
] Supply ¢ nt 1
CC SOpply curre Outputs open inputs at 4.5 V 9 34 19 34| mA
All inputs at 19 34 19 34
4.5 V
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operutmg conditions,
$Al typicat values are at Vo = 5 V, T4 = 25°C.
§0nlv one output should be shorted at a time and duration of the short-circuit should not exceed one second,
switching characteristics, Vocc =5V, TA=25°C
PARAMETERY FROM (INPUT) TO (OUTPUT) TEST CONDITIONS MIN TYP MAX [UNIT
t . 16 24
PLH Co Any £ ns
tPHL 15 24
t 15 24
FLH A;or B; Zj ns
tPHL C_ = 15pF, RL=2kQ, 15 24
t See Note 3 11 17
PLH co ca ns
tPHL 11 22
t 11 17
PLH Ajor B; Cc4 ns
tPHL 12 17
1tp|_H = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN545283, SN745283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

SDLS095A — OCTOBER 1976 — REVISED MARCH 1988

recommended operating conditions

SN545283 SN748283 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voe 4.5 5 5.6 4.75 5 5.25 \'/
Hioh-level - Any output except C4 -1 -1 mA
igh-level output current, g Output C4 500 —500 WA
evel | Any output except C4 20 20 mA
Low-level output current, 101 Output C4 10 10
Operating free-air temperature, T —55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS ! MIN TYPE  MAX UNIT
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
Vik Input clamp voltage Ve = MIN, Ij=-18 mA -1.2 Vv
v Hich-level outout volt SNB4S283 | Vec=MIN, Viu=2V, 25 34 v
-lev
OH  Tigh-ievel oufput voltage SN745283 | Vi =08V, Iou = MAX 2.7 34
Vee=MIN,  Viy=2V,
Vv Low-level output volita X \")
oL ow-level output voltage V|L=08V, loL = MAX 0.5
Input current at maximum
M P ' Vee =MAX, V=56V 1 mA
input voltage
HiH High-tevel input current Vec=MAX, V=27V 50 T
L Low-level input current Vee=MAX, V=05V -2 mA
Short-circuit Any output except C4 -40 -~100
| Vee = MAX
0s output current§ | Output C4 cc -20 —-100 mA
All B low, other
. 80
Vee = .
lec Supply current cc = MAX, mpt.m at45vV mA
Outputs open | Alf inputs at
45V 96 160

TFor conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions for the applicable devic:
type.

Al typical values are at Ve = 6 V, T = 26°C.

§Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

switching chéracteristics, Vee=5V.Tp=25°C

TO (OUTPUT)

PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 11 18
co Any T
PHL w CL = 15pF, Ry = 280 @, 12 18 "
See Note 3 18
PLH A; or Bj i oe Note 12 ns
PHL 115 18
PLH 8 11
c C4
PHL 0 CL = 15 pF, Ry = 660 Q, 76 1 ns
t See Note 3 7.
PLH Aj or B; C4 5 12 ns
PHL 8.5 12
1tpLH = propagation delay time, low-to-high-level output

tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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