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LOOK- AHEAD CARRY GENERATORS 
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I * D i r e c t l y C o m p a t i b l e fo r Use W i t h : 
S N 5 4 1 8 1 / S N 7 4 1 8 1 , S N 5 4 L S 1 8 1 / S N 7 4 L S 1 8 1 , 
S N 5 4 S 2 8 1 / S N 7 4 S 2 8 1 , S N 5 4 S 3 8 1 , S N 7 4 S 3 8 1 , 
S N 5 4 S 4 8 1 / S N 7 4 S 4 8 1 

SN54182 . SN54S182 . . . J OR W PACKAGE 
SN74182 . . . J OR N PACKAGE 

SN74S182 . . . 0 . J OR N PACKAGE 
(TOP VIEW) 

PIN D E S I G N A T I O N S 

A L T E R N A T I V E D E S I G N A T l O N S t P I N NOS. F U N C T I O N 
GO, G1, G2, G3 GO, G1, G2, G3 3. 1, 14,5 CARRY GENERATE INPUTS 
PO, P1, P2, P3 PO, PI, P2, P3 4. 2, 15, 6 CARRY PROPAGATE INPUTS 

Cn Cn 13 CARRY INPUT 

Cn+x< Cn+y> 
Cn+z 

Cn+x- Cn+y. 
Cn+z 

12, 11,9 CARRY OUTPUTS 

G Y 10 CARRY GENERATE OUTPUT 
P X 7 CARRY PROPAGATE OUTPUT 

VCC 16 SUPPLY VOLTAGE 
GND B GROUND 

T Interpretations are illustrated in the '1 81 , 'LSI 81 , ' S I 81 data sheet. 

j ic symbol' ' ' 

G 1 : I U , 6 : Vcc 
P 1 C 2 15 : P 2 
G O C 3 14 : G 2 
PO C 4 13 : Cn 
G 3 z 5 12 i Cn -•- x 
P 3 L 6 11 j Cn + y 

P L 7 10 j G 
G N D : 8 9 Cn + z 

S N 5 4 S 1 8 2 . 
S N 7 4 S 1 8 2 . 

. FK PACKAGE 

. F N PACKAGE 

ITOP VIEW) 

, - T- O 10. IO z 
o 
O CM 
> 1 0 . 

/ I—' 11 11 11 1 \ 
3 2 1 2 0 1 9 \ 

G O 1 8 [ G 2 

PO 0 5 17 [ Cn 
N C ] 6 16C N C 

G 3 ] 7 15 [ Cn 
P 3 ]8 14 [ Cn 

9 10 11 12 1 3 

D O z z 
e> 

Pin numbers shown on logic notation are for D, J or N packages. 

descr ip t ion 
T h e S N 5 4 1 8 2 , S N 5 4 S 1 8 2 , S N 7 4 1 8 2 , a n d S N 7 4 S 1 8 2 a r e h i g h - s p e e d , l o o k - a h e a d c a r r y g e n e r a t o r s c a p a b l e o f a n t i c i p a t i n g 
a c a r r y a c r o s s f o u r b i n a r y a d d e r s o r g r o u p o f a d d e r s . T h e y a r e c a s c a d a b l e t o p e r f o r m f u l l l o o k - a h e a d a c r o s s n - b i t a d d e r s . 
C a r r y , g e n e r a t e - c a r r y , a n d p r o p a g a t e - c a r r y f u n c t i o n s a r e p r o v i d e d as e n u m e r a t e d i n t h e p i n d e s i g n a t i o n t a b l e a b o v e . 

W h e n u s e d i n c o n j u n c t i o n w i t h t h e ' 1 8 1 , ' L S 1 8 1 , o r ' S 1 8 1 a r i t h m e t i c l o g i c u n i t { A L U I , t h e s e g e n e r a t o r s p r o v i d e 
h i g h - s p e e d c a r r y l o o k - a h e a d c a p a b i l i t y f o r a n y w o r d l e n g t h . E a c h ' 1 8 2 o r ' S 1 8 2 g e n e r a t e s t h e l o o k - a h e a d ( a n t i c i p a t e d 
c a r r y ) a c r o s s a g r o u p o f f o u r A L U ' s a n d , i n a d d i t i o n , o t h e r c a r r y l o o k a h e a d c i r c u i t s m a y b e e m p l o y e d t o a n t i c i p a t e 
c a r r y a c r o s s s e c t i o n s o f f o u r l o o k - a h e a d p a c k a g e s u p t o n - b i t s . T h e m e t h o d o f c a s c a d i n g ' 1 8 2 o'r ' S 1 8 2 c i r c u i t s t o 
p e r f o r m m u l t i - l e v e l l o o k - a h e a d is i l l u s t r a t e d u n d e r t y p i c a l a p p l i c a t i o n d a t a . 

T h e c a r r y f u n c t i o n s { i n p u t s , o u t p u t s , g e n e r a t e , a n d p r o p a g a t e ) o f t h e l o o k - a h e a d g e n e r a t o r s a r e i m p l e m e n t e d i n t h e 
c o m p a t i b l e f o r m s f o r d i r e c t c o n n e c t i o n t o t h e A L U . R e i n t e r p r e t a t i o n s o f c a r r y f u n c t i o n s as e x p l a i n e d o n t h e ' 1 8 1 , 
' L S 1 8 1 , a n d ' S 1 8 1 d a t a s h e e t a r e a l s o a p p l i c a b l e t o a n d c o m p a t i b l e w i t h t h e l o o k - a h e a d g e n e r a t o r . L o g i c e q u a t i o n s f o r 
t h e ' 1 8 2 a n d ' S 1 8 2 a r e : 

< / ) 
H I 
O 
> 

LJJ 
Q 

h -
b -

C n + X = G O + P O C n 

- G 1 + P 1 G O -^ n + y 
Cn+z 

G 

G 2 + P 2 G 1 
P 1 PO C n 

P 2 P 1 G 0 + P 2 P 1 PO C n 

G 3 + P 3 G 2 + P 3 P 2 G 1 + P 3 P 2 P 1 G O 
P = P 3 P 2 P I P O 

C n + x = Y 0 ( X O + C n ) 
C p + y = Y 1 [ X 1 + Y O ( X O + C n > ] 

£ n + z = Y 2 { X 2 + Y 1 [ X I + Y O ( X 0 + C n ) ] > 
Y = Y 3 ( X 3 + Y 2 ) 1 X 3 + X 2 + Y 1 ) ( X 3 + X 2 + X 1 + Y O ) 
X = X 3 + X 2 + X 1 + X O 

PRODUCTION DATA 
This document contains information current as 
of publication date. Products conform to T F X A S 0 - 7 1 1 
specifications per the tarms of Texas Instruments I - . C T - n t T k i T . 3 - / 2 1 
standard warranty. Production processing does l I N o 1 K U M L M 1 o 
not necessarily include testing ol all parameters. p 0 S T 0 F F I C E B 0 X 2 2 5 0 1 2 . D A L L A S T E X A S 7 5 2 6 6 



TYPES SN54182, SN54S182, SN74182, SN74S182 
LOOK- AHEAD CARRY GENERATORS 

logic logic d iagram 

FUNCTION TABLE FOR G OUTPUT 

INPUTS OUTPUT 

G3 G2 G1 GO P3 P2 P I G 

L X X X X X X L 

X L X X L X X L 

X X L X L L X L 

X X X L L L L L 

A l l other combinations H 

FUNCTION TABLE 

FOR P OUTPUT 

FUNCTION TABLE 

FOR C n + ) < OUTPUT 

INPUTS OUTPUT 

P P3 P2 P I PO 

OUTPUT 

P 

L L L L L 

A l l other 

combinations 

INPUTS OUTPUT 

GO PO Cn c n + x 
L X X H 

X L H H 

Al l other 

combinations 

FUNCTION TABLE 

FOR C n + y OUTPUT 

o m < 
o 
m 
CO 

INPUTS OUTPUT 

G1 GO P1 PO Cn Cn+y 
L X X X X H 

X L L X X H 

X X L L 

A l l other 

combinations 

H H 

L 

FUNCTION TABLE FOR C n + Z OUTPUT 

INPUTS OUTPUT 

G2 G1 GO P2 P I PO Cn c n + z 
L X X X X X X H 

X L X L X X X H 

X X L L L X X H 

X X X L L L H H 

Al l other combinations L 

P i n n u m b e r s s h o w n o n l o g i c n o t a t i o n a r e f o r D , J or N p a c k a g e s . 

H = h i g h l e v e l , L = l o w l e v e l , X = i r r e l e v a n t 

A n y i n p u t s n o t s h o w n i n a g i v e n t a b l e a r e i r r e l e v a n t w i t h r e s p e c t t o 

t h a t o u t p u t . 

absolute m a x i m u m ratings over opera t ing free-air t e m p e r a t u r e range (unless o therwise n o t e d ) 

S u p p l y v o l t a g e , V c c (s®® N o t e 1 ) 7 V 
I n p u t v o l t a g e 5 . 5 V 
I n t e r e m i t t e r v o l t a g e ( s e e N o t e 2 ) 5 . 5 V 
O p e r a t i n g f r e e - a i r t e m p e r a t u r e r a n g e : S N 5 4 ' , S N 5 4 S ' C i r c u i t s — 5 5 C t o 1 2 5 C 

S N 7 4 ' , S N 7 4 S ' C i r c u i t s 0 ° C t o 7 0 ° C 
S t o r a g e t e m p e r a t u r e r a n g e — 6 5 C t o 1 5 0 C 

N O T E S : 1 . V o l t a g e v a l u e s , e x c e p t i n t e r e m i t t e r v o l t a g e , a r e w i t h r e s p e c t t o n e t w o r k g r o u n d t e r m i j i a l . 
2 . T h i s is t h e v o l t a g e b e t w e e n t w o e m i t t e r s o f a m u l t i p l e - e m i t t e r i n p u t t r a n s i s t o r . F o r t h e s e c i r c u i t s , t h i s r a t i n g a p p l i e s t o e a c h 

i n p u t i n c o n j u n c t i o n w i t h a n y o t h e r G i n p u t o r i n c o n j u n c t i o n w i t h a n y P i n p u t . 

T E X A S 
I N S T R U M E N T S 

POST OFFICE 8 0 X 225012 • DALLAS, TEXAS 75265 



TYPES SN54182, SN74182 
LOOK-AHEAD CARRY GENERATORS 

r e c o m m e n d e d opera t ing cond i t ions 

SN54182 SN74T82 
UNIT 

MIN NOM M A X MIN NOM M A X 
UNIT 

Supply voltage, V c c 4.5 5 5.5 4.75 5 5.25 V 
High-level output current, I Q H - 8 0 0 - 8 0 0 uA 
Low-level output current, IQ|_ 16 16 mA 
Operating free-air temperature, T ^ - 5 5 125 0 70 °C 

electr ical characterist ics over r e c o m m e n d e d opera t ing free-air t e m p e r a t u r e range (unless o therw ise n o t e d ) 

PARAMETER TEST CONDITIONS' 
SN54182 SN74182 

UNIT PARAMETER TEST CONDITIONS' 
MIN T Y P t MAX MIN T Y P t M A X 

UNIT 

V | N High-level input voltage 2 2 V 

V | |_ Low-level input voltage 0.8 0.8 V 

Input clamp voltage V c c = M | N , l | = —12 mA - 1 . 5 - 1 . 5 V 

VOH High-level output voltage 
V c c = M I N , V | H = 2 V , 

V | L = 0 . 8 V , IQH = —800 fiA 
2.4 3.4 2.4 3.4 V 

VQI_ Low-leve4 output voltage 
V C C • MIN, V | H = 2 V, 

V | L = 0 . 8 V , L 0 L = 1 6 m A 
0.2 0.4 0.2 0.4 V 

11 Input current at maximum input voltage V c c = MAX, V | = 5.5 V 1 1 mA 

High-level 
l |H 

input current 

C n input 

V c c = MAX. V| = 2.4 V 

80 80 

nA 
High-level 

l |H 
input current 

P3 input 

V c c = MAX. V| = 2.4 V 

120 120 

nA 
High-level 

l |H 
input current 

P2 input 
V c c = MAX. V| = 2.4 V 

160 160 
nA 

High-level 
l |H 

input current P b . f l , or 5 3 input 
V c c = MAX. V| = 2.4 V 

200 200 
nA 

High-level 
l |H 

input current 
GO or G2 input 

V c c = MAX. V| = 2.4 V 

360 360 

nA 
High-level 

l |H 
input current 

G1 input 

V c c = MAX. V| = 2.4 V 

400 400 

nA 

Low-level 
11L 

fnput current 

C n input 

V c c = MAX, V | = 0.4 V 

- 3 . 2 - 3 . 2 

mA 
Low-level 

11L 
fnput current 

f 3 input 

V c c = MAX, V | = 0.4 V 

- 4 . 8 - 4 . 8 

mA 
Low-level 

11L 
fnput current 

P2 input 
V c c = MAX, V | = 0.4 V 

- 6 . 4 - 6 . 4 
mA 

Low-level 
11L 

fnput current •P0.P1, or G3 input 
V c c = MAX, V | = 0.4 V 

- 8 - 8 
mA 

Low-level 
11L 

fnput current 

GO or G2 input 

V c c = MAX, V | = 0.4 V 

- 1 4 . 4 - 1 4 . 4 

mA 
Low-level 

11L 
fnput current 

G1 input 

V c c = MAX, V | = 0.4 V 

- 1 6 - 1 6 

mA 

'OS Short-circuit output current§ V c c = MAX - 4 0 - 1 0 0 - 4 0 - 1 0 0 mA 

'CCH Supply current, all outputs high V c c = 5 V, See Note 3 27 27 mA 

'CCL Supply current, all outputs low V c c = MAX, See Note 4 45 65 45 72 mA 

* F o r c o n d i t i o n s s h o w n as M I N o r M A X , u s e t h e a p p r o p r i a t e v a l u e s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s . 
t A M t y p i c a l v a l u e s a r e a t V q q = 5 V , T ^ = 2 5 ° C . 
§ N o t m o r e t h a n o n e o u t p u t s h o u l d b e s h o r t e d a t a t i m e a n d d u r a t i o n o f t h e s h o r t - c i r c u i t t e s t s h o u l d n o t e x c e e d o n e s e c o n d . 

N O T E S : 3 . I q c h ' s m e a s u r e d w i t h a l l o u t p u t s o p e n , i n p u t s P 3 a n d G 3 a t 4 . 5 V , a n d a l l o t h e r i n p u t s g r o u n d e d . 
4 . I c c L i s m e a s u r e d w i t h a l l o u t p u t s o p e n ; i n p u t s G O , G 1 , a n d G 2 a t 4 . 5 V ; a n d a l l o t h e r i n p u t s g r o u n d e d . 

swi tch ing characterist ics, V c c = 5 V , T a = 2 5 ° C 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tp|_4 Propagation delay time, low-to-high-level output C[_ = 15 pF, R L = 400 12, 

See Note 5 

11 17 ns 

t pHL Propagation delay time, high-to-low-level output 

C[_ = 15 pF, R L = 400 12, 

See Note 5 15 22 ns 

N O T E 5 : S e e G e n e r a l I n f o r m a t i o n S e c t i o n f o r l o a d c i r c u i t s a n d v o l t a g e w a v e f o r m s 

T E X A S ^ 
I N S T R U M E N T S 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



TYPES SN54182, SN54S182, SN74182, SN74S182 
LOOK- AHEAD CARRY GENERATORS 

r e c o m m e n d e d opera t ing cond i t ions 

SN54S182 SN74S182 
UNIT 

M I N NOM M A X M I N N O M M A X 
UNIT 

Supply voltage, V q q 4.5 5 5.5 4.75 5 5.25 V 

High-level output current, I o h - 1 - 1 mA 

Low-level output current, I q 1_ 20 20 mA 

Operating free-air temperature, T A - 5 5 125 0 70 °C 

electr ical characterist ics over r e c o m m e n d e d opera t ing free-air t e m p e r a t u r e range (unless o therwise n o t e d ) 

PARAMETER TEST CONDITIONS* 
SN54S182 SN74S182 

UNIT PARAMETER TEST CONDITIONS* 
M I N TYPT M A X MIN T Y P t M A X 

UNIT 

High-level input voltage 2 2 V 

V | Low-level input voltage 0.8 0.8 V 

V | k Input clamp voltage V C C = MIN, l | - - 1 8 m A - 1 . 2 - 1 . 2 V 

V q h High-level output voltage 
V C C = MIN, V |H = 2 V , 

V | L = 0.8 V , l 0 H = - 1 n l A 
2.5 3.4 2.7 3.4 V 

V o l Low-level output voltage 
V C C = WIN, V | H = 2 V , 

V | L = 0.8 V , IQL = 20 mA 
0.5 0.5 V 

l | Input current at maximum input voltage V C C » MAX, V | = 5.5 V 1 1 mA 

High-level 
l )H input current 

C n input 

V C C = M A X . v l = 2 7 v 

50 50 

«A 
High-level 

l )H input current 

P3 input 

V C C = M A X . v l = 2 7 v 

100 100 

«A 
High-level 

l )H input current 

P2 inpu t 
V C C = M A X . v l = 2 7 v 

150 150 
«A 

High-level 
l )H input current P0.P1, or G3 input 

V C C = M A X . v l = 2 7 v 

200 200 
«A 

High-level 
l )H input current 

GO or G2 input 

V C C = M A X . v l = 2 7 v 

350 350 

«A 
High-level 

l )H input current 

G1 input 

V C C = M A X . v l = 2 7 v 

400 400 

«A 

Low-level 
l | L input current 

C n input 

V c c " MAX, V | - 0 . 5 V 

- 2 - 2 

mA 
Low-level 

l | L input current 

input 

V c c " MAX, V | - 0 . 5 V 

- 4 - 4 

mA 
Low-level 

l | L input current 

P? input 
V c c " MAX, V | - 0 . 5 V 

- 6 - 6 
mA 

Low-level 
l | L input current P0 ,?1 . or 5 3 input 

V c c " MAX, V | - 0 . 5 V 
- 8 - 8 

mA 
Low-level 

l | L input current 

5 0 or 'G2 input 

V c c " MAX, V | - 0 . 5 V 

- 1 4 - 1 4 

mA 
Low-level 

l | L input current 

5 l input 

V c c " MAX, V | - 0 . 5 V 

- 1 6 - 1 6 

mA 

I q S Short-circuit output current§ V C C - M A X - 4 0 - 1 0 0 - 4 0 - 1 0 0 mA 

'CCH Supply current, alt outputs high V c c - 5 V , See Note 3 35 35 mA 

'CCL Supply current, all outputs low V c c = M A X . See Note 4 69 99 69 109 mA 

' ' ' F o r c o n d i t i o n s s h o w n a s M I N o r M A X , u s e t h e a p p r o p r i a t e v a t u e s p e c i f i e d u n d e r r e c o m m e n d e d o p e r a t i n g c o n d i t i o n s f o r t h e a p p l i c a b l e t y p e , 
t A l l t y p i c a l v a l u e s a r e a t V c c = 5 V , T A = 2 5 ° C . 
§ N o t m o r e t h a n o n e o u t p u t s h o u l d b e s h o r t e d a t a t i m e a n d d u r a t i o n o f t h e s h o r t - c i r c u i t t e s t s h o u l d n o t e x c e e d o n e s e c o n d . 

M O T E S : 3 . I c C H ' s m e a s u r e d w i t h a l l o u t p u t s o p e n , i n p u t s "F3 a n d S 3 a t 4 . 5 V , a n d a l l o t h e r i n p u t s g r o u n d e d . 
4 . I c C L i s m e a s u r e d w i t h a l l o u t p u t s o p e n ; i n p u t s S O , 5 l , a n d G 2 a t 4 . 5 V ; a n d a l l o t h e r i n p u t s g r o u n d e d . 

swi tch ing characterist ics, V c c - 5 V , T a = 2 5 ° C 

PARAMETERS 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS M I N TYP M A X UNIT 

tPLH GO, 5 l , G2, G3, Cn+x. C n +y, 4.5 7 
ns 

tPHL P0, P I , P2. or P3 or C n + Z 4.5 7 
ns 

«PLH 5 o , G l , 52 , S3 , 
G 

5 7.5 
ns 

tPHL P I , P2, or P3 
G 

R|_ = 280 SJ, C l = 16 pF, 7 10.5 
ns 

'PLH P0.P1.P2, or P3 
See Note 5 4.5 6.5 

ns 
<PHL 

P0.P1.P2, or P3 
6.5 10 

ns 

•PLH 
Cn 

C n + X ' C n + y , 6.5 10 
ns 

'PHL 
Cn 

or C „ + 2 7 10.5 
ns 

5 ] t p | _ n = p r o p a g a t i o n d e l a y l i m e , l o w - t o - h i g h - l e v e l o u t p u t 
t p H L = p r o p a g a t i o n d e l a y t i m e , h i g h - t o - l o w - l e v e l o u t p u t 

N O T E 5 : S e e G e n e r a l I n f o r m a t i o n S e c t i o n f o r l o a d c i r c u i t s a n d v o l t a g e w a v e f o r m s . 

T E X A S ^ 
724 I N S T R U M E N T S 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



TYPES SN54182, SN54S182, SN74182, SN74S182 
LOOK- AHEAD CARRY GENERATORS 

'S182 
EQUIVALENT OF EACH INPUT TYPICAL OF A L L OUTPUTS 

-Vcc 
50 si NOM 

I N P U T 

P 3 

- I 2 -
PO, P1, G 3 

5 0 , G 4 
5 1 

=ta q N O M 
2.8 k l l 
1.4 k a 
9 4 0 12 
7 0 0 SI 
4 0 0 SI 
3 5 0 SI 

CO 
111 
o 
> 

U J 
Q 

T E X A S 
I N S T R U M E N T S 

POST OFFICE 8 0 X 225012 • DALLAS, TEXAS 75265 
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TYPES SN54182, SN54S182, SN74182, SN74S182 
LOOK- AHEAD CARRY GENERATORS 
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a 
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I d 

> 

CN3 
CO 

00 

c 
o 
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o 
CM 
00 
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IT 
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T E X A S 
I N S T R U M E N T S 
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