TTL TYPES SN54182, SN64S182, SN74182, SN748182
MSI LOOK-AHEAD CARRY GENERATORS

BULLETIN NO. DL-S 7611823, DECEMBER 1972—REVISED OCTOBER 1976

e Directly Compatible for Use With: SN54182, SN54S182 . .. J OR W PACKAGE
SN54181/SN74181, SN64LS181/SN74L.5181, SN74182, SN745182...J OR N PACKAGE
SN54S281/SN74S281, SN545381, SN745381, (YOP VIEW)
SN545481/SN748481 L R L

Yec ‘B2 B2 Co "G © T Caes
ALTERNATIVE _DESIGNATIONST | PIN NOS. FUNCTION é é: cl cl ET %
G0,G1,52,63 | G0.G1.G2,G3 [ 3.1,14.5 ] CARRY GENERATE INPUTS nom
P, P1,P2,P3 PO, P1,P2,P3 | 4,2 15,8 | CARRY PROPAGATE INPUTS & [
Cp C, 13 CARRY INPUT .
Cnrx: vy Crtx- Coty. 12, 11,9 CARRY OUTPUTS ,T‘ ? ? ? ? f
Cotz Cntz
G Y 0 CARRY GENERATE OUTPUT IMEIIENOIENENOED
P X 7 CARRY PROPAGATE OUTPUT B h B % T % GND
QUTPLUT
Vee 18 SUPPLY VOLTAGE LM
GND 8 GROUND logic: see description and function tables
tinterpretations ars illustrated on page 7-273

description
The SN54182, SN545182, SN74182, and SN745182 are high-speed, look-ahead carry generators capable of anticipating

a carry across four binary adders or group of adders. They are cascadable 1o perform full look-ahead across n-bit adders.
Carry, generate-carry, and propagate-carry functions are provided as enumerated in the pin designation table above.

When used in conjunction with the ‘181, ‘LS181, or 'S181 arithmetic logic unit (ALU), these generators provide
high-speed carry look-ahead capability for any word length. Each "182 or "5182 generates the look-ahead (anticipated
carry) across a group of four ALU’s and, in addition, other carry look-ahead circuits may be employed to anticipate
carry across sections of four look-ahead packages up to n-bits. The method of cascading ‘182 or 'S182 circuits to
perform multi-level look-ahead is illustrated under typical application data.

The carry functions linputs, outputs, generate, and propagate} of the look-ahead generators are implemented in the

compatible forms for direct connection to the ALU. Reinterpretations of carry functions as explained on the '181,
- ‘LS181, and 'S181 data sheet are also applicable to and compatible with the look-shead generator. Logic equations for
the ‘182 and "S182 are:

Cn+x = GO + PO Cp Tnax = Y0 (X0 + Cp)
Cn+y=G1+P1GO+PIPOCy Cn-}Jy‘Y‘ [X1+ Y0 (X0 +Cpll
Cnt+z=G2+P2G1+P2P1GD+P2PIPOC, or Tn+z=Y2{X2+Y1[X1+Y0(X0+Cpn)}
G=-G3+P3G2+P3P2G1+PaP2P1 GO Y=Y3{X3+Y2)({X3+X2+Y1)[X3+X2+X1+Y0}
P=P3PZP1P0 X =X3+X2+X1+X0
logic
FUNCTION TABLE FOR G OUTPUT FUNCTION TABLE
FORP OUTPUT
INPUTS oUTPUT
G3 G2 G1_Go P3 P2 P1 [ INPUTS OUTPUT
L X X X X X X L P3 P2 P1 PO F
X L X X L X X L L L L L L
X X L X L L X L All other H
X X X L L L b L combinations
All other hinsti H

H = high level, L = low lavel, X = irrefevant
Any inputs not shown in a given table are irrelevent with respact to thet output.
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TYPES SN54182, SN5ASIS2, SN74182, SN74S.
LOOK-ANEAD CARRY GENERATOA

logic functional block diagram
FUNCTION TABLE 7
FOR Cp4y OUTPUT —] Por X
nwuts __ [outeut
G0 70 Cn | Crx ==Dx
L X X H
X L H H
All other L L
combinations
| !
P mﬂ‘,’ D—
FUNCTION TABLE G3orvs
FOR Cpsy OUTPUT
INPUTS ouTPUT @
1 G0 71 Fo cp| Cpey
L X X X X H 1 -
X L L X X H Cpiz
X X L L H H - &
All other L P2or x2 118 s
combinetions &20ry2 14 ]
FUNCTION TABLE FOR Cpsz OUTPUT
INPUTS OUTPUT (11
Gz G1 G0 P2 Pt PO Cp| Cniz 1 cr:;v
L X X X X X X H 1 or x142 Crey
X L X L X X X H Eioryiil |
X X L L L x X H
X X X L L L H H
’ All other combinations L {12)
Poor x0 8 { crgx
&0 or o3 [
- X
H = high level, L = jow level, X = irrelevant C o, 13}

Any inputs not shown in a given table are irrelevant with respect to
that output.

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

Supply voltage, VG (seeNote 1} . . . . . . . . . . . . . .. .. ... 0 .. IV
Inputvoitage . . e 12
lnwremmarvo'tage(seeNotoﬂ . e 1 Y
Operating free-air temperature range: SNS4", SNBAS' Gircuits . . . . . - . . . ... ... 5B Cto12§°c

SN74’,SN74S'Circuits . . . . . . . . ... ... ... 0°Cw70°C
Storage temperature range . . . . . . . . . 4 .+« 4 4 e e e e e e e e . ... —85°Cto150°C

NOTES: 1. Voltage values, sxcapt interemitter voltage, are with respact to network ground terminal,

2. This is the voltage batwseen two emitters of a multiple-emitter input transistor. For these circuits, this rating spplies 10 each G
input in conjunction with any other G input or in conjunction with any P input.
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TYPES SN54182, SN74182
LOOK-AHEAD CARRY GENERATORS

recommended operating conditions
SNG4 182 SN74182 UNIT
MIN _NOM MAX | MIN _NOM MAX
Supply voitage, Voo 45 & 55 |45 6§ 626| Vv
High-tevel output current, Ioy —800 ~800| mpA
Low-level output current, {0y 168 16] mA
Operating free-air tempe , TA —86 125 0 70} °C
electrical characteristics over recommended operating free-air temperature range (unlass otherwise noted)
SNB4182 SN74182
PARAMETER TEST CONDITIONS? |
MIN  TYPE MAX [MIN TYPT MAX UNIT
Vi High-evel input voitage 2 2 v
Vi Low-evel input voitage 0.8 08| v
Vik Input clemp voltage Vee=MIN, h=-12mA ~-1.5 -15] Vv
Vec=MIN, Viy=2V,
v High-level output vol 24 34 . .
On  High-level cutput voltage VIL08YV, iy = 800 kA 24 34 v
Vee=MIN, Viy=2V,
Low 2 y . .
VoL level output voltage ViL=08Y, lop = 16mA 0 0.4 02 04| v
iy Input current at maximum input voltage Voe=MAX, V=55V 1 1| mA
Cpy input 80 80
B3 input 120 120
High-level P2 input 160 160
- Voo = MAX, V=24V
hH input current Fo, 51, or 63 input cc ! 200 200 sA
B0 or 62 input 360 360
G1input 400 400
Cp, input | -3.2 —3.2
1.2 input 1 —4.8 —4,8
Lowiovel B2 input —6.4 —6.4
Voo = MAX, V| =04V
ML input current B0, P, or 83 Input_|  °C vi=04 _8 8] ™
30 or B2 input —14.4 ~14.4
1 input —-16 -16
tos Short-circuit output current § Vec = MAX —40 -100 | —-40 -100] mA
lceH Supply current, all outputs high Vee=5V, SeeNote3 27 27 mA
IcCL Supply current, all outputs low Vioc = MAX, SeeNots 4 46 65 45 72| mA
YFor conditians shawn as MIN or MAX, use the appropriate valus under r ded g

LAl typical vaiues are at Vee=bBV, Ta= 28°C.

Not more than one output should be shorted at & tims snd duration of the short-circuit test should not excesd one second.,
NOTES: 3. IggH is measured with all outputs open, inputs B3 end B3 st 4.5 V, and al other inputs grounded.
4. lggy, Is measured with all cutputs opsn; inputs B0, B1, and T2 21 4.5 V, and all other Inputs groundsd.

switching characteristics, Vcc =5V, TA = 26°C

PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagetion delay time, low-to-high-level output Ci.=15pF, R =400, 1 17| m™
tprL Propagation delsy time, high-to-lonw-level output Ses Note 5 15 22| ns

NOTE 5: Load circuit and voltage waveforms are shown on gage 3-10.
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TYPES SNBA3182, SN748182
LOOK-AHEAD CARRY GENERATORS

recommended operating conditions
SNEAS182 SN748182 unNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Voo 4.5 -] 55 | 4.75 5 62| V
High-level output current, loH -1 ~1 | mA
Low-level output current, ig)_ 20 20 | mA
Operating free-air temps: Ta —66 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SNE4AS182 SN748182
PARAMETER TEST CONDITIONST
MIN_ TYPE MAX | MIN TYPE MAX |
Vi High-evel input voitage 2 2 \4
ViL Lowdevel input voitage 0.8 08| Vv
Vik Input clamp voltage Vee=MIN, 1j=—-18mA -1.2 -12]| Vv
. Voo =MIN, Viy=2v,
vV Highdevel t vol 2. 34 3 .
oH High output voltage VIL=08V, ign=—1mA L] 27 34 v
Vec=MIN, V=2V,
v L | t vol [ .
OL. Low-evel output voltage VIL=08V, IgL~20mA L] 05| V
) Input current at maximum input voltage Vee =MAX, Vi=BS8V 1 1] mA
Cp, input 50 50
15 nput 100 100
High-level P2 input 150 150
| F——=-———1 Vcc=MAX, V=27V
H input current Po, F‘l, orG3 input ] cc ! 200 200 KA
B0 or B2 input 360 350
G1 input 400 400
Cp, input -2 -2
Fg input -4 —4
Low-level P2 input -8 -8
1 Vee = MAX, V=05V
v input current ﬁ. ,1, or Ea input cc =0 -8 ~8 mA
Boor 62 input | —14 —14
B1 input -16 —16
iog Shortcircuit output current§ Ve = MAX —40 ~100 | —40 —100 | mA -
lcecH  Supply current, all outputs high Vee=5V, SeeNote3 35 35 mA
lccL Supply current, sl outputs low Voo = MAX, See Note 4 69 99 109 | mA
tEor conditions shown as MIN or MAX, uss the appropriate value specified under r ded for the e typa.
$AN typical values sre st Ve = B V, Ty = 26°C.
Not more than one cutput should be shorted at a time and durstion ot the short-circuit test should not exceed ona second.
NOTES: 3. IgcH is messtured with all cutputs open, inputs P3anc B3 aras V, and ait other Inputs grounded.
4. Iggy Is messurad with all outputs open; inputs To, G‘I, and 82 at 4.5 V; and all other inputs grounded.
switching characteristics, Vec =5V, TA = 25°C
FROM 10
PA| TERY TEST CONDITIONS MIN TYP MAX T
RAME {(INPUT) {OUTPUT) UN
tPLH o, 1, 52,83, Co+x Cnty. 45 A
PHL PO, P1, P2, or P3 or Cpyz 4.5 7
PLH &, 61, 52, Ga, & 6 7.5 ns
tPHL P1,P2,0r P3 Ry =280Q, C| =16pF, 7 105
= = See Note 5 . 3
PLH Bo,F1,52,0r Fa P © 45 851
tPHL 6.5 10
BLH c Cntx Cntys 6610
n
tPHL or Cpyy 7 108

Y1tp 4 = propagation delay timse, low-to-high-ievel output
tpL = propagation delay time, high-to-tow-lfevel output
NOTE 5: Load circuit and volitage waveforms are shown on page 3-10,

{078

TEXAS. INSTRUMENTS

NCORPORATED
PORT OFFICE BOX 5012 « DALLAS. TEXAS 75222

7285



TYPES SN54182, SNEAS1S2, SN74182, SN748182
LOOK-AHEAD CARRY GENERATORS

schematics of inputs and outputs

‘182
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
- Vee
Vec 4 - $
58 2 NOM §
R b
o INPUT  Rgq NOM —_
Cn 2.8 k2
— 1.4 k02
INPUT 5 540 1
Po, 71,83 7000 4
8o, Ba 400 0 < OUTPUT
B1 360 2
- p
4
‘$182
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
—— ———————Vcc
50 22 NOM §
p
Vee -
Req :l :
INPUT  Rgq NOM b
Cn 2.8 k2 ]
INPUT - 1.4k OuUTPUT
P2 940 O
¥0,71,83 7000 -——
Go, B4 400 O
3] 350
.
TYPICAL APPLICATION DATA

’181, 'L.8181, 8181, "8181, ‘5281, "$381, or 5481

1

e, & e
l— ; % ;

1

It

® Cma Py oy

Coer clis] e
182 or ‘5182 3 "

1 Cory
‘182 or "$182

-

182 or '8182

84-B1T ALV, FULL-CARRY LOOK-AHEAD IN THREE LEVELS

@ inputs and

of 181, ‘L8181, 'S181 'S281, ‘S381, and ‘S481 are not shown.
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