SN54283, SN53L5283, SN54S283,
SN74283, SN74L5283, SN745283

4-BIT BINARY FULL ADDERS WITH FAST CARRY

sDLs095 OCTOBER 1876 — REVISED MARCH 1988

e Full-Carry Look-Ahead Across the Four
Bits

e Systems Achieve Partial Look-Ahead
Performance with the Economy of Ripple
Carry

e Supply Voltage and Ground on Corner
Pins to Simplify P-C Board Layout

TYPICAL ADD TIMES

SN54283. SN54LS283 . . . J OR W PACKAGE
SN545283 . . . ) PACKAGE
SN74283 . . . N PACKAGE

SN741L5283, SN745283 . . . D OR N PACKAGE

TWO TWO TYPICAL POWER
8-BIT 16-81T DISSIPATION
TYPE WORDS WORDS PER ADDER
‘283 23ns 43ns 310 mw
Ls283 2bns 4bns 95 mw
5283 15ns 30ns 510 mw
description

The ‘283 and 'LS2B3 adders are electrically and
functionally identical to the 'B3A and 'LSB3A,
respectively; only the arrangement of the terminals
has been changed. The °S283 high performance
versions are alsg functionally identical.

These improved full adders perform the addition of
two 4-bit binary waords. The sum (£} outputs are
provided for each bit and the resultant carry (C4) is
obtained from the fourth bit. These adders feature
full internat look-ahead across atl four bits generating
the carry term in ten nanoseconds, typically, for the
'283 and ‘L8283, and 7.5 nanoseconds for the 'S283.
This capability provides the system designer with
partiai lock-ahead performance at the economy and
reguced package count of a ripple-carry
implementation,

The adder logic, including the carry, is implemented
in its true form. End arcund carry can be accompiish-
ed without the need for logic or level inversion,

Series 54, Series 54LS, and Series 54S circuits are
characterized for aperation over the full temperature
range of —£5°C t0 125°C. Series 74, Series 74L5, and
Series 74S circuits are characterized for 0°C to 70°C
operation.
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H = high levat, L = iow lgvel

NOTE:

input conadions at A1, B1, A2, B2, and CO are used 1o
determine putputs X1 and 12 and the value of the internal
carry £C2. The valuyes at C2, AZ, B3, Ad, and B4 are then
used to deterrmine outputs 13, L4, and C4.
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SN54283, SN54LS283, SN545283,
SN74283, SN74L5283, SN745283
4-BIT BINARY FULL ADDERS WITH FAST CARRY
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1This symbal is in accordance with ANSIIEEE Sid. 21-

1EC Publication 617-12.

1984 and

Pin numbers shown are tor D, J, N, and W packages.

logic diagram (positive logic})

schematics of inputs and outputs
‘283
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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, VCi (see Note 1) v
Input voltage: "283, 'S2B3 5.5V
‘L5283 rAY
Interemitter voltage {see Note 2) e . 5.5V
Operating free-air temperature range: SN54283, SN541 5283, SN545283 . 4-55 'Cto 126°C
SN74283, SN74LS283, SN745283 . 0C1e70°C
Storage temperature range .—65'Cto150°C
NOTES' 1. Valtage values, except inlerermitier voliage, are with respect 1o network ground Ler manal
2. This it the voltage between two emirrers ¢l 8 muluple emitier 1ransistar Thas rating apphes jor the 283 and 'S283 only between

the faliowing pairs

a1 and B1, A2 and B2, A3 and B3, A4 and B4

TeExas “-’
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SN54283, SN74283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

recommended operating conditions

SNH4283 SN74283 UNIT

MIN NOM MAX [ MIN NOM MAX

Supply Vaoltage, Vo 4.5 5 55 [ 475 <] 525 Y
Any output except C4 --800 -- 800

High-tevel output current, IgH Cuput Ca —400 400 nA
Any output except C4 16 16

Low-tevel output current, g Gutpat C4 a a mA

u
Qperating free-air temperature, Ta —55 125 0] w| ¢

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONST SN5a283 SN74283 UNIT
MIN TYPI MAX |MIN TYP1 MaX
Vi Higb-level input voltage 2 2 v
VL  Lowlevel inpul voitage Q.8 0.8 v
Vik  Input clamp voltage Ve =MIN, )= —12mA --1.8 -156 | V
Ve =MIN, V=2V,
V(o High-ievel autput voltage 2.4 16 24 36 A"

V=08V, loH = MAX

Voo = MIN, Mg =2V,
Vo Low-leve! output voltage Vi - 08V, IgL - MAX 0.2 0.4 0.2 4| v

Input current at maximum

I Vee - MAX, V) =BBYV 1 1| mA
Inpt voltage
[ High leve! input current Voo = MAY, V=24V 40 40 | uA
L Low-leve! input current Voo s MAX, V=04V —1.6 —1.6 | mA
Short-circuit Any output except C4 -20 -55 | —-18 —-55
los 5 Voo = MaX mA
aulput current Output C4 - 20 -0 | -18 70
All B low, other 56 56
. { Veeo = MAX, | inputs ar 4.5 V a
CC Supply current Qutputs open | All inputs at m
66 99 66 110
45V

PFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
< All typical values are at VCC =BV, Th = 25 C
'\'Omv one ouipur shauld be shorted ar a time

switching characteristics, Ve =5V, Tao=25C

PARAMETER" FROM {INPUTI TO {OUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT

1 14 21
PLH ca Any v 75
TPHL CL=15pF. R =400, 12 21
1 See Note 3 16 24
S A or B, po ns
tPHL 16 24
P 9 14

LH <o ca ns
tRHL CL=15pF, R - 780 ¢, iA! 6
t See Note 3 g 14
PLH Aj ar B C4 ns
PHL 1 6

1tPLH - propagation delay time, low-to-high-level output
tpHL = propagation delay tme, high-to-low-level output
NOTE 3: Load circuits and valtage wavelarms are shown in Sectien 1.

TEXAS {" 3
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SN54LS283, SN74L5283
4.8IT BINARY FULL ADDERS WITH FAST CARRY

recommended operating conditions

SN54L5283 SN74LS283
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Vi 4.5 5 5.5 | 4.75 5 B26| V
High-level output current, on —400 —400 | A
Low-level output current, |y 4 8| mA
Operating free-air temperature, Ta, —Bf& 125 0 70} °C

electrical characteristics over recommended operating free-air temperature range {(unl

ess otherwise noted}

PARAMETER TEST CONDITIONST SNOAL5283 SN74LS283,. UNIT
MIN TYPI MAX [MIN TYP! MAX
V)N High-level input voltage 2 2 v
ViL Low-level input voltage Q.7 08} Vv
Vik Input clamp voltage Vo= MIN, Iy = —18 mA —1.5 -15] V
v = MIN, Vg =2V, V=V max,
Vg High-lavel autput voltage |OC:: 400 uA 1H =ik 25 34 27 34 v
Vee = MIN, Vig=2V, [lpL=4mA 0.25 0.4 0.25 04
Vo) Low-level output valtage \4
VL = VL max oL =8 mA 0.35 0.5
Input current Any Aor B 0z 0z
1 at maximum Ve = MAX, V=7V mA
input voliage co 01 g1
High-levei Any AorB 40 40
l14 VCC = MAX, V, =27V JA
Input current co 20 20
Low-level Any AorB —0.8 —0.8
hr . Voo = MAX, V=04V mA
input current Co —0.4 —0.4
log  Short-circuit ourput currentd Ve = MAX ~20 —100 | -20 =100 | mA
All inputs
22 39 22 39
grounded
Voo = MAX, All B low, other
lce Supply current . 19 34 19 34| mA
Qutputs open inputs at 4.5 v
All inputs at
19 34 19 34
45V
For canditions shawn as MIN ar MAX, use the appropriate value specified under recommended operating conditions.
T-AII typical values areat Voo =5V, Ta =25 C.
§On|y one output should be shorted at a time and duration of the short-circuit should not excead one second,
switching characteristics, Vcc =5V, Ta =25°C
PARAMETER" FROM (INPUT) TO IOUTPUT) TEST CONDITIONS MIN  TYF MAX (UNIT
t 16 24
PLH co Any ¥ ns
PHL 15 24
t 15 24
PLH Ajar B Z; ns
1PHL C = 15pF. Ry =2 k&2, 15 24
1 See Note 3 ih! 17
PLH co ca ns
PHL i1 22
T 1
PLH A;or B, ca4 1 17 e
PHL 12 17
1tpLH = propagation delay time, low-to-high-levei outpul
tpryy = Propagation delay time, high-to-low-levei output
NOTE 3: Load circwits and voltage waveforms are shawn in Section 1.
TEXAS “" 4
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SN545283, SN745283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

recommended operating conditions

SN545283 SN745283 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Vi 45 5 5.5 4.75 5 5.25 v
. Any output except C4 -1 -1 mA
High-level output current, oy Cutput C4 500 —500 oA
Any output axcept C4 20 20
Eow-level output current, I Qutput C4 0 10 mA
Operating free-air temperature, Ta —56 128 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS' MIN TYPf MmAX UNIT
Vin High-level input voitage 2 v
ViL Low-level input valtage 08 v
ViK Input ciamp voltage Vg = MIN, I|=—18mA —1.2 v
v High-tevel outout volt SNG45283 | Ve = MIN, Vi =2V, 2.5 3.4 v
OH  Fign-ievel outp 298 SN745283 | Vi = 0BV, Ign - Max 27 34

Ve = MIN, ViH=2V,
VoL Low-level output valtage cc H

2.5 v
Vi =08V, oL = MAX
Input current at maximum
I . Voo = MAX, V=556V 1 mA
input voltage
IH High-levei input current Ve = MAX, V=27V 50 uh
L Low-level input current Vee = MAX, V=05V -2 mA
Short-circuit Any output except Cd -40 -100
tos Vee = MAX mA
output current§ Qutput C4 —-20 —100
All B low, other
i Supply current Vec = MAX, | inputsatd.5 v = A
u
€c Cutputs open | All inputs at m
45V a5 160

TForconditions shown as MIN or MA X, use the appropriate value specified under racommended operating conditions for the applicable device
wRe.
FAL typical values are at Vo= 5 V. Ta = 25°C.

‘?Unly one output should be shorted at a time, and duration of the sharicircuit should nat excead one secand.

switching characteristics, Voo =5 V, T4 = 26°C

PARAMETERY FROM {(INPUT} TO (OUTPUT) TEST CONDITIONS MiN TYP MAX LUNIT

1 18

'PLH co Any T ns

L C|_= 15 pF, HL= 280 0, 12 18

[{ See Note 3

PLH A or B; Z, 2 18 ns

tPHL 15 1B

1

PLH co ca 6 11 e

PHL CL = 15pF. AL = 860 2, 7.5 11

1 See Note 3

PLH Ajor B C4 ° 7.5 12 ns

PHL 8.5 12

qq:ri_H = propagation delay time. low 1o-hugh-ievel output
tp = propagation delay time, high-to-low-level output
NOTF 3: Load circuits and voltage waveforms are shown in Section 1
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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