282

NATIONAL SEMICOND {LOGIC}

J1E D MW L501122 00&9523 9 A

National
Semiconductor

DM74AS282 Look-Ahead Ca

General Description

This circuit Is a high-speed, look-ahead carry generator ca-
pable of anticipating a carry across four binary adders or
groups of adders. It is cascadable to perform full look-ahead
across n-bit adders. Carry, generate-carry, and propagate-
carry functions are provided.

When used in conjunction with the 'AS881 arithmetic logic
unit, this generator provides high-speed carry look-ahead
capability for any word length. Each ‘AS282 generates the
look-ahead (anticipated carry) across a group of four ALUs
and, In addition, other carry look-ahead circuits may be em-
ployed to anticipate carry across sections of four look-
ahead packages up to n bits. The method of cascading cir-
cuits to perform muiti-leve! look-ahead is illustrated under
Typical Applications.

with Selectable Carry Inputs

T-4%-07-00
rry Generator

The carry functions (inputs, outputs, generate and propa-
gate) of the look-ahead generator are implemented in com-
patible forms for direct connsction to the ’AS881 ALU. The
carry inputs are selectable in either active high or active low.

Features

m Selectable input varsion of 'AS182 allows double preci-
sion carry

W Advanced oxide-isolated, lon-implanted Schottky TTL
process

m Switching specification at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vgg range

B PNP inputs reduce input loading

Connection Diagram

Dual-In-Line Package

Logic Equations

Ch+x = GO + POG,

Ch+y=G1 +P1G0+ P1POC,

Ch+2=G2 + P2G1 -+ P2P1GO + P2P{ POC,
G=GI+P3GZ +rP3P2GI + P3P2P1 GO

*Contact your focal NSC representative about surface mount (M) package availability.

Voo F2 082 Cyy Cpo ChaxCnsy Co' G Cnaz AT R T 7O Me
20 119 {18 f17 J1e 115 14 113 Dz i P =P3P2P1P0
) Pin Designations
Designations Function
Go,G1,G2,G3 Carry Generate Inputs
JLE I O N CON O A N O S Po,P1,P2,P3 Carry Propagate Inputs
Gt P GO PO G3 P3 SO St P GND
TLIF/8304-4 Cna CnB Carry Inputs
Top View Cn' Selected Carry
Order Number DM74AS282N Cn+x Cn+y-Cn+z | Camry Outputs
See NS Package Number N20A*
[} Carry Generate Outputs
P Carry Propagate Outputs
S0, 81 Carry Select Inputs
Veo Supply Voltage
GND Ground
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Absolute Maximum Ratings

Supply Voltage, Voo v
Input Voltage v
Operating Free Air Tomperature Range 0°Cto +70°C
Storage Temperature Range —65°G to +150°C
Typical G4
N Package 67.0°C/W
M Package 97.0°C/W

T-ys-07

Note: The “Absolute Maximum Ratings" are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
paramelric values defined in the “Elecirical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Recommended Operating Conditions

Symbol Parameter Min Typ Max Units
Veo Supply Voltage 4.5 5 5.5 \
ViH High Level Input Voltage 2 \
ViL Low Level Input Valtage 0.8 v
loH High Leve! Output Current -2 mA
loL Low Level Qutput Current 20 mA
TA Operating Free-Air Temperature 0 70 °C

Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise specified)

Typ
Symbol Parameter Conditions Min (Note 1) Max Units
ViK Input Clamp Voltage | Vpg = 4.5V, )| = —18 mA -1.2 \
Vou High Level Output Voo = 4.5V10 6.5V, Igy = —2mA _
Voltage ' Vee -2 v
VoL Low Level Output Vog = 4.5V, gL = 20 mA 0.3 05 v
Voitage
Iy Input Current Veg = 6.5V, V| =7V Cni: Cn2 . 200
at Maximum a0
Input Voltage _P_3 200
P2 300 A
PO, P1, G3, S0, St 400
GO, G2 700
GT 800
iy High Level Vo = 6.8V, Vy =27V | Cpy,Cn2 40
Input Current B3 40
E — & kA
0, P1, G3, S0, St 80
GO, G2 140
GT 160
e Low Level Vgg = 6.5V, V) =04V | Cn,Cp2 -1
Input Current B3 o
E I -1.5 mA
PO, P1, G3, 80, S1 -2
G0, G2 —~35
G1 -4
3-99
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N | Electrical Characteristics (continued) 7 -45-0 7
over recommended operating fres-air temperature range (unless otherwise specified)
Typ
Symbol Parameter Conditions Min (Note 1) Max Units
lo (Note 2) Output Drive Vce = 5.5V, Vp = 2.25V _ _
Current 30 ) 112 mA
IcoH Supply Current with Vee = 6.6V
Outputs High 22 35 mA
lecL Supply Current with Veg = 5.5V
Outputs Low 26 . mA
Note 1: All typical values are at Vgg = 5V, Tp = 25°C.
Note 2: The oulput conditions have been chosen to produce a current that closaely approximates one-half of the true short-circuit current Ios.
Switching Characteristics over recommended supply and temperature range (Note 3)
From To 25°C
Symbol Parameter (Input) (Output) Conditions Min Max 5.0V Max Units
te Propagation Delay Time, PorG Cn+x, Cp = 50pF, 3 1 10 ns
Low-to-High Level Output n+y, Ry = 500Q
" Vcc = 4.5V
tPHL Propagation Delay Time, or cG
High-to-Low Level Output Cn+z to 5.5V 2 7 6.5 ns
teLH Propagation Delay Time, PorG G
Low-to-High Level Output 2 11 10 ns
tPHL Propagation Delay Time,
High-to-Low Level Output 2 8 7 ns
torH Propagation Delay Time, P P > 8 7 ns
Low-to-High Level Output
teHL Propagation Delay Time,
High-to-Low Levet Output 2 6 55 ns
tPLH Propagation Delay Time, Cn1 Cn +x, 3 14 13 “ns
Low-to-High Leve! Output Cn2, Cnty,
tPHL Propagation Delay Time, 81,80 G or 3 12 11 ns
High-to-Low Level Output n+z
tPLH Propagation Delay Time, Cn1: Cna: Gy’ 3 12 11 ns
Low-to-High Level Output 81,80
teHL Propagation Delay Time,
High-to-Low Level Output 3 1 10 ns
Note 3: See Section 1 for test waveforms and output toad.
Typical Application
32-Bit Look-Ahead Carry with Double Preclsion Carry
cLotk—fCLlk D
a AST4
As8at ASB81 AS881 AS8Bt Aseat AS881 A5881
Ca —fCn Ca Ca Ca % Co n
urr,pl—ap Leor 6 P r.r G P
- [l | i L1 | I | | | 11
Cfg PO Casex 61 Pt Casy G2P2 Caxz G3IP3 GO PO Cayx GI Pl Cagy G2P2 Cnyz G3IP3
boseeed Ca2
S0 0 AS282 Ca As282
81 e 51
TL/F/6304-2
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Logic Diagram TJ-Ys-07
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1 ‘ Vcg = Pin 20
c.zL GND = Pin 10

TL/F/8304-3

3-101

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

[4:14




X

NATIONAL SEMICOND {LOGIC} 3XE D M bL501122 00L9517 - WM

)

& | Function Tables T-4% 07
Function Table for G Output Function Table for Cp, . x Output
Inputs Output Inputs Output
G3 | G2 | @1 | Go | P3| P2 | Pt G Go PO cn' Cn+x
L X X X X | X | X L L X X H
X L X X L | x| x L X L H H
X X L X L L | X L Ali Other Combinations L
X X | X L L L L L
All Other Gombinations H Function Table Cn +y Output
Inputs Output
Function Table for P Output Gi Go Pl Po Cor Cn+y
Inputs Output L X X X X H
P3 P2 P1 Fo P X L L X X H
L L L L L X X L L H H
All Gther Combinations H All Other Combinations L
Function Table for Cy’ Qutput Function Table for Cp, + z Output
Inputs Output Inputs Output
s1 S0 Cn' G2 | G1 | Go|P2|P1|Po|cy| Cntz
L L CnA L X | X | X | x| X X H
L H Cpa Xl o]l x|t x|'x]| x H
H L Cng X X L L} L | X X H
H H Crs X X X L L L H H
H = High Level, L = Low Leve), X = lrrelavant All Other Combinations L

Any inputs not shown in a given tahle are Irelevant
with respect to that output.
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