H D 74 L S 83A @4-Bit Binary Full Adders (with Fast Carry)

This improved full addrer performs the addition of two 4-bit  JIPIN ARRANGEMENT
binary numbers. The sum (Z) outputs are provided for each

bit and the resultant carry (C4) is obtained from the fourth S

bit. This adder features full internal look ahead across all A'E [ il
four bit generating the carry term in ten nanoseconds typical- 5 E— . a‘z.—E]z.
ly. This provides the system designer with partial iook-ahead o E__ " o
performance at the economy and reduced package count of

aripple-carry implementation. B [I—— B GpF—{ 13]G

Vee| § 12 |GND
3| 6 3 8— “'BI

HMFUNCTION TABLE B.E__B, M -—-EA-
Outputs 1 :
e 9 |3
Inputs When When N E
Co= hen | Co = hen (Top View)
C2=L Cc2=
Ay B: A: B2 /|2 22 /| C 2 3 /| C
Az 3 Ad 4 3 4 4 3 4 4
LIL]L|L|CL]L]L[H[L]L EBLOCK DIAGRAM
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 o
L L H L L H L H H L !
H|IL|{H|L[H[H]L[L]LI]H . I
L|H|H|L|[HR[H[L|L]|L]|H . 4
H H H L L L H H L H 2
L L L H L H L H H L -0
H L L H H H L L L H N
L H|L|H|H|[H|]L[LJ]L][|H & O
H|H|L|B|L[L|[H[H]|L]|H N »
L L H H L L H H L H i
H L H H H L H L H H [
L H | R |H|[H|[L[H|L[H]|H o :B};-‘.D—«a 5
H|H|H|H|L|H|H[H]|®]|H I
H; high level, L; low level, X; irrelevant B >
Note? Input conditions at Al, B1, A2, B2, and CO are used to deter- N :g— ";:D_Q >

mine outputs £1 and 2 and the value of the internat carry G oD
C2. The value at C2, A3, B3, A4, and B4 are than used to
determine outputs £3, £4 and C4.
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HD74LS83A

BELECTRICAL CHARACTERISTICS (Ta=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
I | Vin 2.0 - - A%
t t
nput voltage Vie 1 = [ o8| v
Vou Vee=4.75V, Vin=2V, Vi.=0.8V, Jon=—400uA 2.7 - - \'4
OQutput voltage V. Vee=4.75V, Vin=2V IoL=4mA - - 0.4 v
| vie=0.8v Jo=8mA - - 0.5
except CO - - 40
- In Vee=5.25V, Vi=2.7V uA
g Cco - - 20
E except CO - - —0.8
© It Vce=5.25V, Vi=0.4V mA
= Cco - - —0.4
_.% except CO - - 0.2
I Vee=5.25V, Vi=TV mA
[oli} - - 0.1
Short-circuit output current Ios Vee=5.25V -20 - —100 [ mA
All inputs=0V] - 22 39
Supply current Iec Vcc=5.25V 3,:‘,’,"',:,,?,;2}’_'5V - 19 34| mA
All inputs4.5V] — 19 34
Input clamp voltage - Vix Vee=4.75V, Lix=-18mA - - -1.5 v

* Voe=5V, Ta=25°C

BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs | Outputs Test Conditions min typ max Unit

Lk - 16 24 ns

] Co 3,
tril. - 15 24 ns
Ly - 15 24 ns

A, B 3,
trHL. - 15 24 ns

Propagation delay time Ci.=15pF. R.=2kQ

e - 1 17 ns

C Cs
tPHL - 15 22 ns

tel. - 11 17

' 1 AB | G =
tpHi - 12 17 ns

@TESTING METHOD

1) Test Circuit Waveform
. )
Y ‘ :;M trin _T_..‘mu
45V % v
Input 13V 1.3v
——a [
Input B VYon
. A In-phase
3 Bs b Jl Sume a2 Load Cirenit 1. I Outpur 13v 13V
= Gutput
PG. » , vor
H B, { ) I Lo tres on.
Zout =500 K] B e Same as Load Cireuit 1.
’J’ & N b tput. Pin—ef Vor
B o — {
Bl Swme s Lowd Cireuit L Outeol-phere ‘
Co Output 1.3V Lav
M JI Same as Load Cireuit L. I .

-

Notes)1. Input pulse; ¢t y<15ns, 1y <6ns,
RR=1MHz, duty cycle=50%
2. Cy, includes probe and jig capacitance.
3. All diodes are 152074 & .
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HD74LS83A

2) Testing Table

Item

From input to output

Inputs

Outputs

Bs

Ay

B3

As

B2

B:

Ay

34

33

p3

tPLH

teHL

Co
—2. or Cs

GND

GND

GND

GND

GND

GND

GND

GND

ouT

GND

4.5V

GND

4.5V

GND

4.5V

GND

4.5V

ouT

ouT

ouT

A or B,
—Z, or Cs

GND

GND

GND

GND

GND

GND

GND

GND

GND

ouT

GND

GND

GND

GND

GND

IN

IN

GND

GND

GND

GND

GND

GND

GND

IN

IN

GND

GND

GND

GND

GND

GND

ouT

GND

IN

GND

GND

GND

GND

GND

GND

GND

GND

ouT

GND

GND

GND

GND

GND

GND

4.5V

IN

IN

4.5V

GND

ouT

GND

GND

GND

GND

4.5V

IN

IN

4.5V

GND

GND

GND

ouT

ouT

GND

GND

4.5V

4.5V

GND

GND

GND

GND

GND

ouT

ouT

4.5V

4.5V

GND

GND

GND

GND

GND

GND

GND

ouT

ouT
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HITACHI/ LOGIC/ARRAYS/MEM

M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC

= 7 &)
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a———20, 32 max ————
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0.51min
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| N
025t
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oP-20
Plimaxet
3
1
s
1
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o
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2.54%0.25 04810.]
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PACKAGING INFORMATIONS

T-90-20

RCerdip
@14 Pin @16 Pin
DG-14 0 28 DG-16
“6.3"‘ ma X WMk X
14] il §
24 pIE &
3] (12 <
44 Bn " g ]
54 b0 B
64 o] 3
74 [ 8
762
0.20~0.38 0'~15" 0'~15 0.20~0.38
@20 Pin @24 Pin
D6-20 §.Al—= 3,34mar 228 DG-24 F=—13.2—= 5. 2.8min
) 'LSC-.:l 0.5min
1 iE] ] g 14] hd x;.
2 Ble % 54 E:
) p :
N Iy 1 2
! g 5¢ 3
3 =) &g H
w | 5
R’ 3
) 12 :;{
n L _ L -
=762 b p—15.20—]
[
|
020~n3 0-15 0'~15¢ o_,m_;\.ﬁﬁ
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