SN54AS882A, SN74AS882A
32-BIT LOOK-AHEAD CARRY GENERATORS

SDAS235 — D2661, DECEMBER 1982 — REVISED NOVEMBER 1985

® Directly Compatible With 'AS181B,
'’AS1181, 'AS881B, and 'AS1881 ALUs

® Package Options Include Plastic Small
Outline Packages, Both Plastic and
Ceramic Chip Carriers, and Standard
Plastic and Ceramic 300-mil DIPs

® Capable of Anticipating the Carry Across a
Group of Eight 4-Bit Binary Adders

® Cascadable to Perform Look-Ahead Across
n-Bit Adders

® Typical Carry Time, C  to Any C 14, iS Less
Than 6 ns

® Dependable Texas Instruments Quality and
Reliability

description

The 'AS882A is a high-speed look-ahead carry
generator capable of anticipating the carry across
a group of eight 4-bit adders permitting the
designerto implementlook-ahead for a 32-bit ALU
with a single package or, by cascading 'AS882As,
full look-ahead is possible across n-bit adders.

The SN54AS882A is characterized for operation
over the full military temperature range of —55°C
to 125°C. The SN74AS882A is characterized for
operation from 0°C to 70°C.

'’AS882A LOGIC EQUATIONS

Ch+g = Gl+P1GO+P1POCy

Cni1g = G3+P3G2+P3P2G1 + P3P2P1G0
+ P3P2P1P0C,

Ch+24 = G5+ P5G4 + P5P4G3 + P5P4P3G2
+ P5P4P3P2G1 + P5P4P3P2P1G0
+ P5P4P3P2P1P0C,,

Chizz = G7+P7G6+ P7P6G5 + P7P6P5G4

+ P7P6P5P4G3 + P7P6P5P4P3G2

SN54AS882A ... JT PACKAGE
SN74AS882A ... DW OR NT PACKAGE

(TOP VIEW)
Call 1 ™ 24]) Vee
Go[] 2 23[] NC
PO[} 3 22[] Cn+32
Gi[l4  21f] P7
Pi[]s  20f] G7
Cn+s[]6 19]] P6
(22 7 18 ] G6
P2[] s 17[] Cn+ 24
G3[] 9 16]] P5
P3[J10 15[ G5
Ch_16[l 11 14 ] E
GND[] 12 13 ] G4

SN54AS882A . . . FK PACKAGE
SN74AS882A ... DW OR NT PACKAGE
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NC — No internal connection

+ P7P6P5P4P3P2G1 + P7P6P5P4P3P2P1G0

+ P7P6P5P4P3P2P1P0C,

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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logic symbol T

CPG

[

ch——a
PO ——== CPO

GO ———= CGO

P1——== cpP1

SO (W

Gl — CcG1
P2 ———={ cpP2 COll———— Cnsg

G2 Tb CcG2 u
P3 ———={ CP3 CO3 |—— Cn+15

- 9

G3—=] CG3

— 14 17

P4 ———= CP4 CO5|— Cph+24

- 13

G4 —= CG4

- 16 22

p5 — = CP5 CO7|— Cp+32
15

G5 ———=| CG5

19

P6 TB CP6
G6 TB CG6

P7 ——== cP7

—_ 20
G7 —{ CG7

~ (oo
o

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
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FUNCTION TABLE
FOR Cpy + 32 OUTPUT

INPUTS OUTPUT
G7 G6 G5 G4 G3 G2 Gl1 GO P7 P6 P5 P4 P3 P2 P1 PO Cp Ch +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
X X X X X X X X L L L L L L L L H H
All other combinations L
FUNCTION TABLE
FOR Cp4+24 OUTPUT
INPUTS OUTPUT
G5 G4 G3 G2 Gl GO P5 P4 P3 P2 P1 PO Cn Ch +24
L X X X X X X X X X X X X H
X L X X X X L X X X X X X H
X X L X X X L L X X X X X H
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
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 Tables
FOR Cp + 16 OUTPUT FOR Cp + g OUTPUT
INPUTS OUTPUT INPUTS OUTPUT
G3 G2 G1 GO P3 P2 P1 PO Ch| Ch + 16 Gl GO P1 PO Cph| Ch+16
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 L X L L X X X H X X L L H H
X X X L L L L X X H L
X X X X L L L L H E All other combinations
All other combinations

Any inputs not shown in a given table are irrelevant with respect to that output.
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logic diagram (positive logic)
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Pin numbers shown are for DW, JT, and NT packages.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE, Vol - ottt ettt e e e e e e 7V
NPUL VO AgE . oot 7V
Operating free-air temperature range:  SN54AS882A . ... .. . i —55°C to 125°C
SN74AS882A ... 0°Cto 70°C
Storage temperature range . ... ...ttt et e e e e e —65°C to 150°C
recommended operating conditions
SN54AS882A SN74AS882A
MIN  NOM  MAX MIN  NOM  MAX UNIT
Vce Supply voltage 4.5 5 55 4.5 5 55 \%
VIH High-level input voltage 2 2 \%
VL Low-level input voltage 0.8 0.8 \Y
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54AS882A SN74AS882A
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MAX MIN TYPT ~ MAX
ViK Ve =45V, I|=—18 mA ~1.2 “12| v
VOH Vcc=45Vto55Y, loH=-2mA Vce-2 Vce-2 \Y
VoL Vcc=45Y, loL=20mA 0.3 0.5 0.3 0.5 \
Ch, PO, P1 0.4 0.4
GO, G6 0.8 0.8
G1, G2, G4 1.2 1.2
| G3, G5 Vcec =55V, V=7V 15 15 mA
G7 0.9 0.9
P2, P3 0.3 0.3
P4, P5 0.2 0.2
P6, P7 0.1 0.1
Cnh, PO, P1 80 80
GO, G6 160 160
G1, G2, G4 240 240
IIH G3, G5 Vcc =55V, V=27V 300 300 HA
G7 180 180
P2, P3 60 60
P4, P5 40 40
P6, P7 20 20
Cnh PO, P1 -2 -2
GO, G6 -4 -4
G1, G2, G4 -6 -6
i G3, G5 Ve =55V, V=04V 75 75| mA
G7 -4.5 -4.5
P2, P3 -15 -15
P4, P5 —1 —1
P6, P7 ~0.5 —05
s Ve =55V, Vo=225V ~30 ~130 ~30 30| mA
IcC VCc =55V 44 70 44 70| mA

T Al typical values are at Vcc =5V, Tp = 25°C.
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ips.
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switching characteristics (see Note 1)

Vcc=45Vto55Y,

CL =50 pF,
RL =500 OQ,
PARAMETER FROM TO -
= UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX

SN54AS882A SN74AS882A

MIN MAX MIN MAX
tPLH 2 10 2 9

C Any output
tPHL n Y outp 3 15 3 14
t -~ 2 8 2 7
PLH PorG Cn+8
tPHL 2 8 2 7
t -~ 2 8 2 7 ns
PLH PorG Cp+ 16
tPHL 2 8 2 7
f -~ 2 8 2 7
PLH PorG Cn+24
tPHL 2 11 2 10
f - 15 9 2 8
PLH PorG Cp + 32
tPHL 2 13 2 12
NOTE 1: Load circuits and voltage waveforms are shown in Section 1.
Texas W
EXAS
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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 B A B A B A B A B A B
1 1 e 1 11 1 ¥
| | | ASS81A 'AS881A 'AS881A | | | |
N (ons) (6ns) (ons I >
43 Ch  Cha c Cn-4 Ch Cpa Cn-4 Cn Cn-4 [ Cn Chsg [—>

6
'AS8BI1A ns 'ASBB1A 'ASSS1A 'AS8B1A 'AS8B1A
F E F F F F
P0 GO P1 Gl Ch+g P2 G2 P3| [G3Che1p P4 Ga P5 G5| |Ch+24 P6 G6 P7 G7
'ASB82A @
= Ch+32[—>
) (7ns)
Figure 1

Likewise, Figure 2 illustrates the same 32-bit ALU using two 'AS882s. This shows the worst-case delay from

LSB to MSB to be 19 ns as opposed to 25 ns in Figure 1.

LsB A B A B A B
S S G {4
'AS881A
'AS881A 'AS881A
Cn Eﬁ cn
: \{ E { : \{
P1 G1 P2 G2 P3| [G3| [ch+16P4 G4 P5G5| [Ch+24 P6 G6 P7 G7
Cn @ Ch+33—
'AS882A
L H
PO GO P1 G1Cp+g P2 G2 P3G3 Ch+16| L P4 Ga P5) [G5Ch+24 P6 Gb P7 G7
v ch, 'AS882A @ Cn+32
(7ns)
Cn ]
Figure 2
Ui
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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
Tl 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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