Look-Ahead Carry Generators

SN54S182 SN74S182

Features/Benefits
* Provides lookahead carry scross a group of four '$381s

* Capable of multilevel lookahead carry for high-speed
arithmetic operations over long wordlengths

¢ High-speed operation

Description

The SN54S182 and SN74S5182 are high-speed, lookahead
carry generators capable of anticipating a carry across four
binary adders or group of adders. They are cascadable to
perform full lookahead across n-bit adders. Carry, carry-
generate and carry-propagate functions are provided as enu-
merated in the pin designation table below.

When used in conjunction with 745381, 74F381, 745181 or
2901 arithmetic logic units (ALU), these generators provide
high-speed carry lookahead capability for any word length.
Each’'S182 generates the lookahead (anticipated carry) across
a group of four ALUs and, in addition, other carry lookahead
circuits may be employed to anticipate carry across sections of
four look-ahead packages up to any number of levets.

The carry functions (input, outputs, generate and propagate)
of the carry lookahead generators are implemented in the
compatible form for directed connection to the ALU. Logic
equations for the 'S182 are:

Cn+x = GO + PO Cn

Cn+y = G1 +P1 GO + P1 PO Cn

Cn+z = G2+ P2 G1+ P2 P1 GO+ P2 P1 PO Cn
G=G3+P3G2+P3P2G1+P3P2P1GO
P -P3P2PT PO

or
Cn+x = YO (X0 + Cn)
Cn+y = Y1 [X1 + Y0 (X0 * Cn)}
Cn+z = Y2 (X2 + Y1 [X1 + Y0 (X0 + Cn)]}
Y = Y3 (X3 + Y2) (X3 + X2 + Y1) (X3 + X2 + X1 + Y0)
X = X3+ X2+ X1+X0
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Ordering Information

PART NUMBER PACKAGE TEMPERATURE
SN545182 F,J,W,(20L) Military
SN745182 N.J Commercial
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Summarizing Tables

FUNCTION TABLE
FOR P OUTPUT

FUNCTION TABLE
FOR Cpysx OUTPUT

FUNCTION TABLE
FOR Cpyy OUTPUT

INPUTS ouUTPUT INPUTS OUTPUT INPUTS OUTPUT
G1GO P1 PoCn | Cnvy Pap2mpo| P GoPoCh | Cnex
L X X X X H L X x H

L L Lt L
X L L X X H
X L H H

X XL L H H

Al other All other All other L
combinations L combinations H combinations

FUNCTION TABLE FOR G OUTPUT FUNCTION TABLE FOR Cpsz OUTPUT

INPUTS OUTPUT INPUTS OUTPUT
G3 G2 G180 P3 P2 Pt G2G1GOP2 P1POCn| Cntz
L X X X X X X L L X X X X X X H
X L X XL XX L XL XL XXX H
X XL XL L X L X X L L L XX H
X X XLt LL L X X XL LLH H
All other H All other L
combinations combinations

H = High Level, L = Low Level, X = Irrelevant. Any inputs not
shown in a given table are irrelevant with respect to that output.
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SN54S182 SN74S182
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Absolute Maximum Ratings

Supply voltage VOO e 7V
OPUEVOIBGE .o 55V
SIOrage temperature range ................................. ... -65° to +150°C
Operating Conditions
MILITARY COMMERCIAL
SYMBOL PARAMETER MIN TYP MAX | MIN TYP Max |UNIT
Vee Supply voltage 4.5 5 551475 5 525 \
Ta Operating free-air temperature ~55 12510 75 ] °C
Electrical Characteristics over Operating Conditions
MILITARY COMMERCIAL
SYMBOL | PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
Low-level
ViL input voltage 0.8 0.8 v
High-leve!
ViH input voltage 2 v
Input clamp _ _ _ _
VIC voltage VCC = MIN ] 18 mA 1.2 1.2 Vv
Cn input -2 -2 \'
P3 input -4 -4
P2 input -6 -6
Low-level _ _ —
h input current | YCC = MAX | V=05V PO, P1, or 8 8 | maA
G3input
GOor G2 -14 -14
G1input -16 -16
Cn input 50 50
P3input 100 100
High-level ) . P2 input 150 150
IIH R VCC = MAX V=27V == ~—
input current & P1, or 200 200 A
G3input 'u
GOor G2 350 350
G1input 400 400
Maximum _ _
] input current Vee = MAX V=55V 1 1 mA
Low-level Vee = MIN ViH=2V
VoL outputvoltage | V) = 0.8V | I = 20 mA 0.5 0.5 v
High-level Ve =MIN [viq=2v ]
VOH | output voltage | Yy - 0.8V lon = -1mA 25 34 27 34 v
Output short- _
LIOS circuit current* | VCC = MAX -40 -100 | -40 -100 | mA
Supply current, _
( ICCL | an outputs low | VCC = MAX |See Note 1 69 109 69 99 [ mA
Supply current, _
tCCH all outputs high |VCC =5V | See Note 2 35 35 mA

* Not more than one output should be shorted at atime and duration of the short circuit should not exceed one second.
NOTE: 1. lccL is measured with all outputs open, inputs ﬁ, G1and G2 at 4.5V, and all others inputs grounded.

2 'CCH is measured with ail outputs open, inputs P3and G3 at 4.5V, and all others inputs grounded.
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Switching Characteristics v =5V, Ty = 25°C

TEST CONDITIONS FROM TO 5/745182
SYMBOL PARAMETER (See Interface Test Load/Wavetorms) |  (INPUT) (©utPuT) | TYP MaAX |UNIT
Propagation delay e e —— s
'PLH | time, low-to-high G0G1.G2G3 | oy y cnvy | 45 7y
or
Propagation delay e Cn+z ns
tPHL time, high-to-low PO.P1.P2or P3 4.7 7
Propagation delay — == s
'PLH | time, low-to-high G0,G1,G2.G3 = 5 [N
Propagation delay i : -—— = ns
tpHL time, high-to-low CL=15pF R =2800 P1,P2, or P3 7 10.5
Propagation delay,
'PLH low-to-high o B 45 65| ns
P tion del 0,P1,P2 or P3 P
ropagation delay,
tPHL high-to-low 6.5 10| ns
Propagation delay,
'PLH low-to-high Cn+x,Cn+y 6.5 10| ns
P tion del cn g
ropagation delay n+z
PHL high-to-low 7 105 | ns
3 | 1 % _orco
Standard Test Load | ! ] op cooe
© 55 7 & B gyt
*TEST POINT vee & T ® & eaofaBi0
2800 F3-0<;‘L~ S a0 4744A3-0
3
ca ; ci16 o }(‘A
o [l B Clgpqler Ll P Dgaqled
a5 61 G B3-0 474LB19-16 & G B3-0 +‘ B7-4
'$182 4,898 4 '$182 4, |'s381 4
15pF o2 F19-16% 7] A3-0 A13-16 No.1 | Fe=7 A3-0[ - AT4 .
o o ce T e
2 [ G520 :: 121 P 000 3
= = &@ [ [ G 4
= P Then ‘ZL' 62320 o a0 uzL B118
* The “TEST POINT" is driven by the output under test, el panteice Flia a4 A3djerl AS
and observed by instrumentation. ciz 2 c12 __——1 o 3
i i i Bpe—] 7 7 Dsaq]=
Die Configuration P & p el pts-12
4
hs‘“‘# A3-0} =X A15-12
G Cn+z GND P
Cnsy ,—’_ A 24-bit ALU made from 'S381s and 'S182s

Die Size: 53x57 mil2
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