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8283 @®4-bit Binary Full Adders

The HD74LS283 adder is electrically and functionally identi- HPIN ARRANGEMENT
cal to the HD74LS83A, respectively; only the arrangement of .

the terminals has been changed. = _,_\‘lj _T._'l Yee
This improved full adder perfarms the addition of two 4-bit 3
binary words. B E"— S i
The sum {Z) cutputs are provided for each bit and the result- Al 33— M —-—-E Ax
ant carry (C4) is obtained from the fourth bit. This adder o R N ey P
features full internal look-ahead across all four bits generating .
the carry term in then nanoseconds. Ml s A M 12 | A
The adder logic, including the carry, is implemented in its true B'E_ B B ___,__,]B,
form.
End arround carry can be accomplished without the need for C‘E_ L """"EI 2
logic or level inversion, oo 8 T I5s]e
{Top View)
HEFUNCTION TABLE
[ Outputs EBLOCK DIAGRAM
Inputs Jhen When| e W hen
Ci=L Ci=H
A B, Az Ba p3! 2 Ce 2 2 Ca ’: — G
A Bs A B. pA po Cs Za p A Cs
L L L L L L L H L L i -+
HfL|L|[L|[H]L|L|L|H]|L > :ﬁ' 3
L HlL|L || L|L|L]|H|L .
H H L L L. H L H H L N
Ll L|[L|H|L|H]H[L N 2 4 )
H L H L H H L L L H
fol L|eg|lH8 | L | H|[H]|]L|L]|L]|BH . &
H H H L L L H H L H . % d 5
L L L H L. H L H H L 1
Bl LlIL|H|[H|[H]L][L]L]|H B D> <
L| H|L | H|H|H]|L|L L|H N o—E—] _>~4>-—'_D_ -
H H L H I. L H H L H
L L H H I. 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 1. H H H H H

H; high level, L; low level

Notes) Input conditions at A,, B,, A,, B,, and C; are use to de-
termine outputs E, and I, and the value of the internal carry
C,. The values at C;, A,, B,, A, and B, are then used to de-
termine cutputs E,, I, and C,.
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BMELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ"® max Unit
I , Vi 2.0 — — A%
ut volt
P 8¢ Vi, — — 0.8 v
Vou Vr:c-4.75v. VIH"2V, Vie=0.8V. lon= '_‘.OOFA 2.7 — — Vv
Cutput voltage Tor=4mA — — 0.4
VUL V(:("4,75V. VJH'?V. Vie=0.8V v
oo =8mA - - 0.5
except Co - — 40
I Vee=5.25V, Vi=2.7V HA
Co - b - 20
except Co - — —0.8
Input current I Vee=5.25V, Vi=0.4V mA
Co - —_ —0.4
t C — — 0.2
SREEP 0 2 Vec=5.25V, V,=TV mA
Co — — 0.1
Short-circuit output current Ios Vee=5.25V —20 - —100 mA
All inputs grounded - 22 39
Supply current Iec Vee=5.25V All B low, other inpuls at 4.5V - 19 34 mA
All inputs at 4.5V — 19 34
Input ciamp voltage Vix Vee=4.75V, Lv——18mA — - —1.5 A

* VoCc=5V, Ta=25°C

B SWITCHING CHARACTERISTICS (Vcc=5V, Ta—25°C)

[tem Symbol Inputs | Outputs Test Conditions min typ max Unit
t J—
PLH Cu <i 16 24 ns
trwe — 15 24 ns
'$‘ trLy . ) . - i5 24 ns _q}
Ai, Bi i
tene — i5 24 ns
Propagation delay time Cuv=15pF, R.=2k02
tris — 1 17 ns
Co Ci
trme - 11 22 ns
t - 11 17 3
——"— Ai, Bi Ca -
trui — 12 17 ns

BTESTING METHOD

1) Test Circuit Waveform
Vic Jut put Tin i
[+} (=] - iT.T._
sy Load Cirrunt L. ‘ Iw’!;, = } W
: Input £y 13V
3\ P 10, 102, "
Ay t .
I
Enput B : Yk
Ay .
B I Same a4 Load Circuit L | In-phase Output | 18
P.G. :

tl'n —J b
Zout= 500 B2 I Same a9 Load Circuit LJ
A bt 4 T Vor
-J, B It ol Ssme aa Lead Circwit 1.
Co Owt-of-phase 13V .~
. Sume s Load Cirtuit i, Owtput .
o

Input pulse; {17 <1508, Prgrp <6ns,
Notes) 1. Cy includes probe and jig capacitance. PRR=TMHz, duty cycle 50%.
2. All diodes are 152074 ().

See Testing Table
) =
ettt
’
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2) Testing Table

Inputs Qutputs
B+ A B: Ay B: A, B, Ay Co Ca b Zs b 2

[tem From input to output!

GND | GND | GND | GND | GND | GND | GND | GND | IN - - — — | OUT

Co—Zi or C.
GND{ 4.5V | GND | 4.5V | GND | 4.5V |GND [ 4.5V | IN | OUT | OUT | OUT | OUT | OUT

onD | anp | onn | ono | enp [ onp SR I fonp| - | — | = | — |ouT

IN | GND
GND [ IN
GND | GND | GND | GND N | GND GND | GND |GND | — - — | ouT —
GND | IN

] GND | GND GND | GND | GND | GND | GND | — - |ouT| — -

IN | GND
GND | IN
3N Ai or Bi IN TGND GND | GND : GND | GND | GND | GND | GND | — | OUT | — - -

—Zi or Cs 45V | IN

GND | GND | GND | GND | GND | GND N 145V GND | — - — | OUT | OUT
4.5V | IN

GND | GND | GND | GND GND | GND | GND | — — j{ouTtour| —

IN | 4.5V
4.5V IN .
GND | GND IN 45V GND | GND | GND ! GND [GND | — [ OUT | OUT - —

GND | GND | GND | GND | GND | GND | GND | OUT } OUT | — - -

4.5V [ IN
IN | 4.5V
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Cautions

quality and reliabi

traffic, safety equi

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’ s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high

of bodily injury, such as aeraospace, aeronautics, nuclear power, combustion control, transportation,

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such asfail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.
6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without

lity or whereitsfailure or malfunction may directly threaten human life or cause risk

pment or medical equipment for life support.

fos written approval from Hitachi. fol

7. Contact Hitachi’'s
products.

sales office for any questions regarding this document or Hitachi semiconductor
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. http://www.hitachi.com.tw/E/Product/SICD_Frame.htm

Asia gSingapore) : http://www.has.hitachi.com.sg/grp3/sicd/index.htm
HongKong) : http://www.hitachi.com.hk/eng/bo/grp3/index.htm

. http://www.hitachi.co.jp/Sicd/indx.htm

For further information write to:

Hitachi Semiconductor
(America) Inc.

179 East Tasman Drive,
San Jose,CA 95134

Tel: <1> (408) 433-1990
Fax: <1>(408) 433-0223

wWww.ageleetapel ectionma.com

Hitachi Europe GmbH Hitachi Asia Pte. Ltd. Hitachi Asia (Hong Kong) Ltd.

Electronic components Group 16 Collyer Quay #20-00 Group Il (Electronic Components)
Dornacher Stra8e 3 Hitachi Tower 7/F., North Tower, World Finance Centre,
D-85622 Feldkirchen, Munich Singapore 049318 Harbour City, Canton Road, Tsim Sha Tsui,
Germany Tel: 535-2100 Kowloon, Hong Kong

Tel: <49> (89) 9 9180-0 Fax: 535-1533 Tel: <852> (2) 735 9218

Fax: <49> (89) 9 29 30 00 Fax: <852> (2) 730 0281

Hitachi Europe Ltd. Hitachi Asia Ltd. Telex: 40815 HITEC HX

Electronic Components Group. Taipei Branch Office

Whitebrook Park 3F, Hung Kuo Building. No.167,

Lower Cookham Road Tun-Hwa North Road, Taipei (105)

Maidenhead Tel: <886> (2) 2718-3666

Berkshire SL6 8YA, United Kingdom Fax: <886> (2) 2718-8180
Tel: <44> (1628) 585000
Fax: <44> (1628) 778322

Copyright ' Hitachi, Ltd., 1999. All rights reserved. Printed in Japan.

HITACHI
www.ngeleciagalzctonnica.com





