Rochester
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SN54182, SN54S182, SN74182, SN745182

Look-Ahead Carry Generators

The SN54182, SN54S182, SN74182, and SN74S182 are high-speed, look-ahead carry generators
capable of anticipating a carry across four binary adders or group of adders. They are cascadable to
perform full look-ahead across n-bits adders.

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 ‘S182
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.
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TYPES SN54182, SN545182, SN74182, SN745182
LOOK-AHEAD CARRY GENERATORS

BULLETIN NO. DL-5 7611823, DECEMBER 1972 — REVISED OCTOBER 1976

e Directly Compatible for Use With: SN541B2, SN545182 ... J OR W PACKAGE
SN74182 ... JORNPACKAGE
SN54181/SN74181, SN54LS181/SN74LS181, SN745183 .. . D. 1 OR N PACKAGE
SN545281/SN745281, SN545381, SN74S381, rop Iwewr
SN545481/SN745481 B
61 i Ussl vee
PIN DESIGNATIONS P E 2 150] P2
ALTERNATIVE I aTIONST | PIN NOS. FUNCTION % s 14[] G2
G0,G1,G2,G3 | G0.G1,G2,G3 |3,1,14,5 | CARRY GENERATE INPUTS PO [Ja 13[] Cn
PO,P1, P2, P3 PO, P1,P2,P3 |4, 2156 | CARRY PROPAGATE INPUTS G3 [s 12 :] Chax
T Cq 12 CARRY INPUT P3 [s 1 Cnay
N P =
Caex: Enays Crax: Casy. 12.11,8 CARRY QUTPUTS gr wpgé6
Cnsz Cn+z GND E ] 9 :l Cn+z
G ¥ 10 CARRY GENERATE OUTPUT
P * 7 CARRY PROPAGATE OUTPUT
SN545182 . .. FK PACKAGE
Vee i SURELY Vi TAGE SN745182 ... FN PACKAGE
GND B GROUND

ITOP VIEW]

'Imerpwlalicnsare illustrated in the "1B1, ‘L5181, 'S1817 data sheet.
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Fin numbers shown on logic notation are for O, J or N packages.

TTL DEVICES

NC - No internal connectian
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 to 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 ‘S182 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 {inputs, 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,
‘L§181, and "S181 data sheet are also applicable to and compatible with the look-ahead generator. Logic equations for
the "182 and 'S182 are:
Cn+x = GO+ PO Cpy Cn+x = Y0 (X0 + Cp}
Cpn+y = G1+P1GO+P1POC, Ch+y = Y1 [X1+ Y0 (X0 +Cp}
Cn+z=G2+P2G1+P2P1 GO+P2PIPOC, or Cnez=Y2{X2+Y1 [X1+Y0(X0+Cyl}
E=G3+ P3G2+P3P2G1+P3P2P1 GO Y=Y3(X3+Y2) (MA+ X2+ Y1) X3+ X2+X1+Y0)
=P3P2P1PO X=X3+X2+X1+X0
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TYPES SN54182, SN545182, SN74182, SN745182
LOOK- AHEAD CARRY GENERATORS

logic logic diagram

FUNCTION TABLE FOR G OUTPUT

INPUTS OUTPUT
G3 G2 G1_Go P3 P2 P1 <]
L X X X X X X L -
X L X X L x X L 1
X X L X L L X L
X X L L L L L 10 Gor Y
All other combinations H
-
FUNCTION TABLE FUNCTION TABLE Fa 8
_ or X3
FOR P OUTPUT FOR Cp4x OUTPUT &3 or v3.18! 1
INPUTS OUTPUT INPUTS OUTPUT
P3 P2 P1 Fo P G0 PO Cn | Cpex
L L L L L L x X | H
All other " x L H H
combinations All other L
combinations
{15)
FUNCTION TABLE P2orX2 ey
FOR Cp4y OUTPUT G2orY2
INPUTS OUTPUT
G1 G0 P1 PO Cp| Cray 1
L X X X X H — )
3 X L L X X H LJ Cory
X X L L H H @ < or
All other Flor X1 [ rHy
-| combinations - Glorv1
-
- FUNCTION TABLE FOR Cy4; OUTPUT
o 12
m _ __INPUTS _ OUTPUT Poor X0 ntx
< Gz G1 GO P2 P1 PO Cp| Cnez Zoor yo 3! | z
- L X X X X X X H C orC &D_,__ i
o n n
m X L X L X X X H
Cﬂ X X L L L X X H Pin numbers shown on logic notation are for O, J or N packages.
X X X L L L H H .
All other combinations L

H = high level, L = low level, X = irrelevant

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, Vi (see Note 1) . .
Inputwvoltage . . . . . . . . . .
Interemitter voltage (see Note 2) . . . . . . . . . . .
Operating free-air temperature range: SN54°, SN545' Circuits .

SN74', SN745’ Circuits .

Storage temperature range . . . .

NOTES: 1, Voltage values, except interemitter voltage, are with respect to network ground terminal,

.. ... ...... -B5Ct0125°C
e e e e i e .. .. 0°Cr70°C
e e e e e e e e .. ... ..... -B5Cto150°C

2. This is the voltage between two emitters of a multiple-eamitter input transistor. For these circuits, this rating applies to each [}

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

SN54182 SN74182 e
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 525 v
High-level output current, IgH —800 —800 | wA
Lowlevel output current, Ig 16 16 | mA
Op free-air temp L Ta —55 125 0 70| “c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54182 SN74182
PARAMETER TEST COND| t 1
seatlid i MIN TYPI MAX [MIN TYPT MAX i
ViH  High-evel input voltage 2 2 v
ViL Lowlevel input voltage 0.8 o8| v
Vik Input clamp voltage Ve =MIN, lj=—12mA -1.5 -15 A"
Ve =MIN, V=2V,
Vi High-level 1 vol 24 34 24 34 v
‘On  High-level output voltage ViL =08V, Igy=—800uA
Vec=MIN, Vijp=2V,
v, Low-! It 02 04 0.2 04| V
‘oL Low-leve! cutput voltage ViL- 08V, IgL=16mA
Iy Input at input vol tag Voo = MAX, V=55V 1 1| mA
Cp input 80 80
F3 input 120 120
High-tevel P2 input 160 160
I [ — | =MAX, V=24V
IH input current P0,F1,o0r G3 input cc 1 200 200 5
G0 or G2 input 360 360
G1input 400 400
Cpy input —3.2 -3.2
F3 input —4.8 —4.8
Low-lewel FZinput —6.4 -6.4
I v =MAX, =04V
L inpult current Po, P1, or G2 input cc i —8 -8 mA
E()orﬁzinput —-14.4 —14.4
G1input -16 ~16
los  Shortcircuit output current § Vee = MAX —-40 -100 | —40 —100| mA
legH Supply current, all outputs high Veg=5V, SeeNotel 27 7 mA
IgcL Supply current, all outputs low Vee = MAX, SeaNoted 45 65 45 72| maA
TFor conditions shown as MIN or MAX, use the appropriate value specified undar recor ing

LAl typical values are a1 Vo = 5 V. T4 = 25°C.

§Not more than ane output should be shorted at a time and duration of the short-circuit test should not excesd ona second,
NOTES: 3. Iggy is measured with all autputs open, inputs P3 and G3 at 4.5 V, and alf other inputs grounded,
4. lgey is measured with all outputs open; inputs GO, G1, and G2 at 4.5 V; and all other inputs grounded.

switching characteristics, Vgc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX |UNIT
tpLH Propagation delay time, low-to-high-level output CL=15pF, R =400%, 1 17| ns
tpHL Propagation delay time, high-to-low-level output See Note 5 15 22| ns

NOTE 5: See General information Section for load circuits and voltage waveforms
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TYPES SN545182, SN745182
LOOK-AHEAD CARRY GENERATORS

recommended operating conditions

SN54A5182 SN745182 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ver 4.5 5 55 | 4.75 5 525 v
High-level output current, IgH -1 -1 | mA
Low-level output current, lg 20 20 | mA
Operating free-air temperature, T —55 125 o 70 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN545182 SN745182
PARAMETER TEST CONDITIONS! . uNIT
MIN TYPI Max | MIN TYPT MaX
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 08| Vv
Vik Input clamp voltage Voo =MIN, |)==18mA -1.2 -1.2 v
) Vog=MIN, V=2V,
A" High-level tvol 25 34 27 34 v
OH Hfrie iUty CHage ViL=08V, Igy=—1mA
Ve =MIN, Viy=2V,
Vi | t 0.5 05| Vv
oL, [Lolevdonmutioline V)L =08V, lgL=20mA
Iy Input current at maximum input voltage Voo = MAX, V=55V 1 1] mA
Cp, input 50 50
T3 input 100 100
High-level P2 input 150 150
I Voo =MAX, V=27V A
Lia) input current P0,P1, or G3 input cc ! 200 200 *
G0 or G2 input 350 350
G1input 400 400
Cp, input -2 -2
3 Painput —4 —4
P2 —6 -4
fy  omlawed Apat Vee = MAX, V| =05V mA
_| input current ﬁ, "I, or 63 input -8 -8
GoorG2 input —14 —14
| — —
- &1 input 16 16
lgs Shortcircuit output current § Veg = MAX —40 —100 | —40 —100 | mA
U IgccH Supply current, all outputs high Vec=5V, SeeNoted 35 35 maA
2 IpcL Supply current, all outputs low Voo = MAX, See Note 4 69 99 69 109 | mA
s
O TFor conditions shown as MIN or MAX, use the appropriate value sp under ded for the T P
m Fan typicat values are st Ve =5V, Ty = 25°C.
m Mot more than one cutput should be shorted at a time and duration of the short-circuit test should not exceed one sacond.
NOTES: 3. Iy is measured with al) outputs open, inputs F3 and B3 8145 V, and all other inputs grounded. :
4. lggy is measured with all outputs opan; inputs ECI, & . and G2 at4.5 V; and all other inputs groundad,
switching characteristics, Vcc =5V, Ta=25"C
FROM TO
PARAMETERY TEST CONDITIONS MIN  TYP MAX |[UNIT
{INPUT) (OUTPUT)
tPLH Go, G1,G2 G3, Cr4x. Criys 45 A
tPHL PO, P1, P2, 0r P3 or Cp4z 4.5 7
PLH G0, 51,52, 63, z 5 75|
PHL P1, P2, or P3 RL=2800, C_=15pF, 7 108
t i T - - See N 5 4.5 6.5
Lt PO, P1, P2, or P2 P s ns
1PHL 6.5 10
PLH Catx: Caty. 6.5 10
Ch ns
PHL or Cpsz 7 105
q‘PI._H = propagation delay rime, low to-high-level output
tpi L = propagatian delay time, high-to-low-level output
MNOTE 5: See General Informanon Section for load circuits and valtage wavefarms.
Texas ‘9
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TYPES SN54182, SN54S182, SN74182, SN74$182
LOOK-AHEAD CARRY GENERATORS

schematics of inputs and outputs
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TYPES SN54182, SN545182, SN74182, SN745182

LOOK-AHEAD CARRY GENERATORS
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