SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

D2661, DECEMBER 1982 REVISED NOVEMBER 1985

@ Directly Compatible with "AS181B, SNG54AS882A . . . JT PACKAGE
'AS1181, '‘AS881B, and ‘AS1881 ALUs SN74AS882A . . . DW OR NT PACKAGE
(TOP VIEW)

® Package Options Include Plastic **Small

Outline’’ Packages, Both Plastic and Ceramic Cn 1 Ovee
Chip Carriers, and Standard Plastic and Go LJ2 [1nC
Ceramic 300-mil DIPs Po (3 HcCn+32
G110« [1P7
® Capable of Anticipating the Carry Across a p1 Os G7
Group of Eight 4-Bit Binary Adders Cnialle 0 EG
® Cascadable to Perform Look-Ahead Across G2Ly [1Ge
n-Bit Adders P2 s 1 Cns 24
. . ; G3 [1Ps 2
® Typical Carry Time, Cp to Any Cp 4+, is B3 N Gs
L —
ess Than 6 ns Crn+16 :]E4 "
® Dependable Texas Instruments Quality and GND [1G4 >
Reliability 3
i SN54AS882A . . . FK PACKAGE 2
description SN74AS882A . . . FN PACKAGE 6
The 'AS882A is a high-speed look-ahead carry (TOP VIEW) (7
generator capable of anticipating the carry & L= ¢
across a group of eight 4-bit adders permitting 0o co Sou = -
the designer to implement look-ahead for a o o z>2z0 c
32-bit ALU with a single package or, by 35 T 282156 ©
cascading '.ASBBZA'S, full look-ahead is possible &1 [s 25(] P7 ZI,
across n-bit adders. 51 e 24[] G7 P
The SN54AS882A is characterized for operation Cn+s 7 23[] P6
over the full military temperature range of NC 18 22[] NC
~565°C to 125°C. The SN74AS882A is G2 [le 21(f Gs
characterized for operation from 0°C to 70°C. P2 [0 20(] Cn + 24
a3 19(} P5
‘AS882A LOGIC EQUATIONS 1213141516 17 18
Ch+8 = G1+P1GO+P1POCh & eeedd
-0
Cn+16 = G3+P3G2+P3P2G1+P3P2P1GO S
+P3P2P1POC,,
NC No internal connection
Cn+24 = G5+P5G4+P5P4G3 +PSP4P3G2
+P5P4P3P2G1 + P5P4P3P2P1GO
+P5P4P3P2P1POCH
Cn+32 = G7+P7G6+P7P6GE +P7P6P5G4
+P7P6P5P4G3 + P7P6P5P4P3G2
+P7PBP5P4P3P2G1 + P7P6P5P4P3P2P1GO
+P7P6PSP4P3P2P1POCH
PRODUCTION DATA documents contain information N Copyright © 1982, Texas Instruments Incorporated
oo o pubcsion o, Frpfurs seior b T *
168
shandard ¥ P ion p ing does not EXAS 2-769
necessarily include testing of all parameters. lNSTRUMENTS
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATO

RS

logic symbol?t

cp L1

Fot3 o
Got2)
P18l
G114
B2 (8) I~
&2 {7) =
73 0 o
S3-l9 o
Pa 114 o
Ca l13) o
Ps (18)
G5 {18} o
Pe (19
Ge_118)
p7 21 o

G720

Cl
CPO
CGo
cP1
CG1
cP2
CG2
cP3
CG3
CP4
CG4
CP5
CG5
CP6
CG6
CP7
[oe7)

CPG

[0} ]

Cco3

Cos

co7

Pin numbers shown are for DW, JUT, and NT packages

SHNOND S pue STV H

(6}
(11)
(17)

(22}

Cn+8

Cnt+16

Cn+24

Cn+32

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

FUNCTION TABLE
FOR Cy 4+ 32 OUTPUT

INPUTS QUTPUT
G7 Ge &5 G4 63 G2 G1 Go P7 Pe Ps P4 P3 P2 P1 PO C, Cn+32
L X X X X X X X X X X X X X X X X H
X L X X X X X X L X X X X X X X X H
X X L X X X X X L L X X X X X X X H
X X X L X X X X L L L X X X X X X H
X X X X L X X X L L L L X X X X X H
X X X X X L X X L L L L L X X X X H
X X X X X X L X L L L L L L X X X H
X X X X X X X L L L L L L L L X X H 2
X X X X X X X X L L L L L L L L H H
All other combinations L
[
-t
FUNCTION TABLE =]
FOR Cp, 4 24 OUTPUT ‘c__:
INPUTS OUTPUT CQ
G5 Ga G3 G2 G1 Go P5 Pa P3 P2 P1 Po Cn Cn+24 75}
L X X X X X X X X X X X X H <L
X L b3 X % X L X X X X X X H o]
X X L X X X L L X X X X X H c
X X X L X X L L L X X X X H ©
X X x X L X L L L L X X X H n
X X X X X L L L L L L X X H &'
X X X X X X L L L L L L H H
All other combinations L
FUNCTION TABLE FUNCTION TABLE
FOR Cp 4 16 OUTPUT FOR Cp, + g OUTPUT
INPUTS OUTPUT INPUTS OUTPUT
G3 G2 G1 Go P3 P2 P1 PO C, Cni16 1 G0 P1__PO0  Cp Cn+8
L X X X X X X X X H L X X X X H
X L X X L X X X X H X L L X X H
X X Lt X L L X X X H X X L L H H
X X X L L L L X X H All other combinations L
X X X L L L L H H
All other combinations L
Any inputs not shown in a given table are irrelevant with respect to that output.
Xip
TeExAs 2-771
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SNH4AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

logic diagram (positive logic)
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Pin numbers shown are for DW, JT, and NT packages.
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

SUPPIY VOIAGE, VG - « « « « o oe et e et e e e e e 7V
INPUL VOIAGE . . . o o oo oo 7V
Operating free-air temperature range: SN54AS882A . . ... . ............. ... —-55°C to 125°C

SN74ASB22A . .. . . 0°C to 70°C
Storage tEMPErature FANGE . . . .« v oo v vt o e o —65°C to 160°C

recommended operating conditions

This Materia

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

-

Copyrighted By Its Respective Manufacturer

SN54AS882A SN74AS882A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 v 2
ViL Low-level input voltage 0.8 0.8 \2
loH High-level output current -2 -2 mA ﬂ
loL Low-levet output current 20 20 mA b
Ta Operating free-air temperature -55 125 [¢] 70 °C 3
[
O.
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

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

noted)
SN54AS882A N74AS882A
PARAMETER TEST CONDITIONS pme 5Tv:1‘8 WAX M'SN Tviefs wax | UMT
ViK Vee = 45V, I = -18 mA -1.2 ~1.2 \
VoH Vcc = 45V, 10656V, Igy = -2 mA Vee -2 Voo -2 Y
VoL Vee = 4.5V, oL = 20 mA 03 05 0.3 0.5 v
Cn. PO, P1 0.4 0.4
Go, G6 ) 0.8 0.8
G1, G2, G4 1.2 1.2
G3, G5 1.8 1.5
2 0 — Vee = 5.5V, V=7V mA
G7 0.9 0.9
P2, P3 0.3 0.3
> B4, P5 0.2 0.2
G Pe, P7 0.1 0.1
) Cn, PO, P1 80 80
g_ Bo. G _ 160 160
> G1, G2, G4 240 240
77] W1 ?3' G5 Vee = 5.5V, V) =27V 300 300 wA
o) G7 180 180
=5 P2, P3 60 60
g. P4, P5 40 40
=3 Pe, F7 20 20
«» Cn, PO, P1 -2 -2
Go, G6 -4 —4
G1, G2, G4 -6 -6
m G3. Gs Vee = 5.5V, Vi =04V ~78 75 A
G7 -4.5 -4.5
P2, P3 -1.5 -1.5
Pa, P5 -1 -1
Pe, P7 -0.5 -0.5
ot Vee = 5.5V, Vo = 225V -30 -130 | -30 -130 | mA
Icc Vce - 55V 44 70 44 70 | mA

TAll typical values are at Vec = 5V, Ta = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.

‘Qip
2774 TeExas
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

switching characteristics (see Note 1)

Vge = 45V to 565V,
CL = 50 pF,
FROM TO Ry = 500 Q,
UNIT
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS822A SN74AS882A
MIN MAX |} MIN MAX
gy 2 10 2 3 3 s N/
C t
ry n Any outpu 3 15 3 o 14 ,\\/
tPLH 5.7 = 2 8y 2 %3 7
P C
tPHL o8 | ( ¢1‘C‘\+D 2 8 2 7 v
tPLH = = ¢ ) 2 8 2 \ 7N 2
PorG C ) ns
PHL or (‘ 3 n+186 7 Y, 2 ! 7 :{
tPLH U ! — 2 8 2 3 7
PHL PorG C@S @247 2 N 2 10 g
PLH i /?—)'\ 15 s 2 | 8 [N =
TPHL Fere («@7 %2 2 B2 V121V o
NOTE 1: Load circuits and voltage waveforms are shown in Section 1. O
ST 20
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SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

TYPICAL APPLICATION DATA

The application given in Figure 1 illustrates how the 'AS882A can implement look-ahead carry for a 32-bit
ALU (in this case, the popular ‘AS881A) with a single package. Typical carry times shown are derived
using the standard Advanced Schottky load circuit.

A B A B

A 8 R B A B R B A B
L1 1 | mse
‘AS88B1A "ASBB1A ‘AS881A
QD et
Cn-a Cn Cn.af—¥Cn n Ch.af—>
‘ASB81A ‘AS8B1A ‘ASBB1A 5 ¢ y ‘AS881A ‘AS881A
2 Bml IIL ' Il Il
F F F F
,E P7 G
(2] Che+32 [~
Q
a
FIGURE 1
>
«» Likewise, Figure 2 illustrates the same 32-bit ALU using two ‘AS882s. This shows the worst-case delay
9 from LSB to MSB to be 19 ns as opposed to 25 ns in Figure 1.
3 Lse A 5 A 5 z i 5 & 3 x 5 & 5
= i S S G ¢ SN S SRR S SR S |
a; ‘AS881A ' A
‘AS881A y AS881A % ( ASBB1A
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F F
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FIGURE 2
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