
s i g n D t ic s S54S181
N74S181

ARITHMETIC LOGIC 
UNITS/FUNCTION GENERATORS

DIGITAL 54/74 m  SERIES
DESCRIPTION
These Schottky-clam ped high-speed a rithm e tic /log ic  units, fu n c tio n ­
a lly  identical to  the S54181 and N 74181, perform  16 b inary 
a rithm e tic  operations on tw o  4 -b it words w ith  a fu ll look-ahead 
carry scheme as propagate and generate terms are available a t the P 
and G outputs. Typica l perform ance is 19 nanoseconds add tim e fo r  
a 16-b it w ord  when used w ith  the S54S182 or N74S182 carry 
look-ahead.

Typica l add ition  times are shown in Table I II .  The S54S181/ 
N74ST81 can replace the S54181/N74181 in most existing systems 
fo r  s ign ificant perform ance upgrading as they are fu n c tio n a lly  and 
m echanically interchangeable.

The S54S181 and N74S181 w ill ajso perform  the 16 possible 
func tions  on tw o  Boolean variables w ith o u t the use o f external 
c irc u itry . The carry c ircu it is inh ib ited  fo r  logic functions.

The S54S181 and N74S181 w ill accommodate active-high or 
active-low  data if  the pin designations are in terpreted as shown below:

Subtraction  is accomplished by 1's com plem ent add ition  where the 
1's com plem ent o f the subtrahend is generated in te rna lly . The 
resultant o u tp u t is A —B—1 which requires an end-around or forced 
carry to  provide A —B.

PIN C O N F IG U R A TIO N

J OR N D U A L  IN -L IN E  OR W F L A T  PACKAG E 
(TOP V IEW )

INPUTS OUTPUTS

VCC A1 B1 A2 B2 A3 B3 G Cn +4 P A + B F3

r-0

A1 B1 A2 B2 A3 B3 G Cn + 4 P A + 

BO FO 

AO SI S2 S3 SO Cn m FO F1 F2

0 -

BO AO S1 S2 S3 SO Cn M y v F0 F1 F2 j  GND

INPUTS OUTPUTS

L o g ic : See  fu n c t io n  tab les

Mode o f operation (arithm etic  or logic) is con tro lled  by the 
m ode-contro l (M) in p u t. Complete functions fo r active-high and
active-low  data are shown in Tables I and II. FEATU RES

•  S IG N IF IC A N T  IM P R O VEM EN T IN A D D  T IM E S O VER 
S54181/N74181

Typical average power dissipation is 600 m illiw a tts , or app rox i­
m ately 8 m illiw a tts  per equivalent gate. The S54S181 is character­
ized fo r  operation over the fu ll m ilita ry  tem perature range o f — 5 5 °C 
to  125°C; the N74S181 is characterized fo r operation fro m  0°C 
to  70° C.

T Y P IC A L  A D D  T IM E  FOR 16 BITS OF 19 ns USING S54S182, 
N74S182 LO O K -A H E A D

S54S181 IS G U A R A N TE E D  FOR O PER ATIO N  O VER THE 
F U L L  M IL IT A R Y  TE M P ER A TU R E RANG E OF -5 5 ° C  TO 
125°C

For add itiona l descriptive in fo rm a tion  and typ ica l connection 
schemes, see the S54181/N74181 data sheet

F U L L Y  CO M PATIBLE W ITH  MOST T T L  FU NC TIO NS IN ­
C LU D IN G  MSI

PIN NUM BER 2 1 23 22 21 20 19 18 9 10 11 13 7 16 15 17

Active-high data (Table I) A0 BO A 1 B1 a 2 b 2 a 3 B3 F0 F1 f 2 f 3 c n Cn+4 X Y

A ctive -low  data (Table II) A0 Bo A 1 B l a 2 b 2 a 3 b 3 F0 F 1 f 2 f 3 Cn Cn+4 P G
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DIGITAL 54/74 TTL SERIES ■ S54181, ISI74181

TA B LE  I

S3 s 2

SELEC TIO N
I
Ś1 So

A C T IV E -H IG H  D A T A

M = H 

LOGIC 

FU NCTIO NS

M = L: A R IT H M E T IC  O PER ATIO N S

Cn = 0 = H 
(no carry)

Cn = 1 = L 

(w ith  carry)

L L !l L F = A F = A F = A  plus 1

L L L H F = A  + B F = A  + B F = (A + B) plus 1

L L iH L F = AB F = A  + 1 F = (A + B) plus 1

L L |H H F = 0 F = minus 1 (2's com plement) F = zero

L H L L F = AB F = A plus AB F = A plus AB plus 1

L H L H F = 1 F = (A + B) plus AB F = (A + B) plus AB plus 1

L H H L F = A  ©  B F = A  minus B minus 1 F = A  minus B

L H :h H F = AE5 F = AB minus 1 F = A"B

H L L L F = A + B F = A plus AB F = A  plus AB  plus 1

H L L H F = A ©  B F = A  plus B F = A  plus B plus 1

H L H L F = B F -  (A + B) plus AB F = (A + B) plus AB plus 1

H L H H F = AB F = AB  minus 1 F = AB

H H 'l L F = 1 F = A  plus A * F = A  plus A  plus 1

H H L H F = A + B F = (A + B) plus A F = (A + B) plus A  plus 1

H H H L F = A  + B F = (A + B) plus A F = (A + B) plus A plus 1

H H !H H F = A F = A minus 1 F = A

* E ach  b it  is sh ifte d  to  the  nejxt m o re  s ig n if ic a n t p o s it io n .

T A B LE  II

S 3 s 2

SELECTIO N

h s 0

AC TIV E -LO W  D A T A

M = H 

LOGIC 

FU NCTIO NS

M = L: A R IT H M E T IC  O PERATIONS

Cn = 0 =  L 

(no carry)

Cn =  1 = H 

(w ith  carry)

L L L L n II >
l

F = A minus 1 F = A

L L L H F = AB F = AB minus 1 F = AB

L L H L F = 'A + B F = AB  minus 1 F = AB

L L H H F = 1 F = minus 1 (2's com plement) F = zero

L H L L F = A +  B F = A plus (A + B) F = A plus (A + B) plus 1

L H L H F = B F = AB plus (A -M3) F = AB plus (A + B) plus 1

L H H L F = A  ©  B F = A  minus B minus 1 F = A  minus B

L H :H H F = A + B F = A  + B F = (A + B) plus 1

H L L L F = AB F = A  plus (A + B) F = A plus (A + B) plus 1

H L L H F = A ©  B F = A  plus B F = A  plus B plus 1

H L H L F = B F = AB  plus (A + B) F = AB  plus (A + B) plus 1

H L |H H F = A  + B F = A  + B F = (A + B) plus 1

H H I I L F = 0 F = A  plus A * F = A plus A  plus 1

H H :L H F = AB F = AB  plus A F = AB  plus A  plus 1

H H |H L F = AB F = AB  plus A F = AB plus A  plus 1

H H |H H F = A

<IILL F = A plus 1

*Each b it  is sh ifted to  the riext more significant position.

RECO M M EN DED O PER ATIN G  CO N D IT IO N S

S54S181 N74S181
U N IT

M IN  NOM M A X M IN  NOM M A X

Supply voltage, V ^ c 4.5 5 5.5 4.75 5 5.25 V

Norm alized fan-out fra m each o u tp u t, N
High logic level 20 20

Low  logic level 10 10

Operating free-air temp erature. T ą - 5 5  125 0 70 °c
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DIGITAL 54/74 TTL SERIES ■ S54S181, N74S181

E L E C T R IC A L C H AR AC TER IST IC S (over recommended operating free-air tem perature range unless otherwise noted)

PA R A M E TER TEST C O N D IT IO N S * M IN  T Y P **  M A X U N IT

V | j-| High-level inpu t voltage 2 V
V|[_ Low-level in pu t voltage 0.8 V
V| Input clamp voltage V q c  =  M IN , l| =  - 1 8  m A - 1 .2 V

High-level ou tp u t voltage,
Vr>H any o u tp u t except A  =  B

V CC = M IN , V |H =  2 V, 

V | l  = 0 .8 V ,  Iq H = — 1 m A

N54S181 2.5 3.4
V

S74S181 2.7 3.4

lO H High-level ou tp u t current, A  =  B ou tp u t on ly
V CC =  M IN , V | h  = 2 V ,  
V||_ = 0 .8 V ,  V q h  =  5.5 V

250 m A

V q l  Low-level ou tp u t voltage
V CC = M IN , V |(_| =  2 V, 

V | l  =  0.8 V , Iq l  = 20 m A
0.5 V

11 Inpu t current at m axim um  in pu t voltage V Cc  = M A X , V | =  5.5 V 1 m A

l|l_l High-level in pu t current

mode input

V q c  =  M A X , V, =  2.4 V

50

/uA
any A  or B in pu t 150
any S inpu t 200

carry inpu t 250

l||_ Low-level in pu t current

mode inpu t

V c c  = M A X , v l =  0.4 V

- 2

m A
any A  or B in pu t - 6
any S inpu t - 8
carry inpu t - 1 0

S hort-c ircu it o u tp u t current,
' o s  „  „any o u tp u t except A  =  B V CC =  m a x - 4 0  -1 0 0 m A

ICC Supply current

V c c  =  M A X , T a  = 1 2 5 ° C  
See Note 1

N54S181 

N pkg on ly
135

mA

V c c  = M A X , See Note 1
N54S181 120 160

S74S181 120 220

• F o r  co n d it io n s  sh o w n  as M IN  o r M A X , use the  a p p ro p ria te  va lu e  sp e c ifie d  u nd er reco m m end ed  o pe ratin g  c o n d it io n s  fo r  the  
ap p lica b le  d ev ice  typ e .

• * A l l  ty p ic a l va lu es are a t V q c  ■= 5  V , T ą  = 2 5 ° C .
J N o t  m o re  than  one o u tp u t sh o u ld  be sho rted  a t  a t im e .

N O T E  1 : I q q  is m easured  fo r  the  fo llo w in g  c o n d it io n s :
a. S q th ro ug h  S 3 , M , and A  in p u ts  are a t 4 .5  V , a ll o th e r in p u ts  are g rou nd ed , and a ll o u tp u ts  are open.
b. S q th ro ug h  S 3 and M are a t 4 .5  V , all o th e r in p u ts  are g rou nd ed , and a ll o u tp u ts  are open.

tPHI_ *  Propaflotion delay time, low to high-level output 
NOTE 2: Load circuits and waveforms are shown on p. 2-293.
Typical addition times for various configurations are given in the table below. Subtraction times are typically 3 nanoseconds longer than sum­
mation times. For typical look-ahead configurations, see the S54181/N74181 data sheet in this catalog.

TABLE III
TYPICAL ADDITION TIMES

NUMBER
OF

BITS

ADDITION TIMES PACKAGE COUNT CARRY METHOD 
BETWEEN 

ALU's
USING S54S181 
AND S64S182

USING S54S181 
AND S54182

USING S54181 
AND S54182

ARITHMETIC/ 
LOGIC UNITS

LOOK-AHEAD 
CARRY GENERATORS

1 to 4 11 ns 11 ns 24 ns 1 NONE
5 to 8 18 ns 18 ns 36 ns 2 RIPPLE

9 to 16 19 ns 24 ns 36 ns 3 or 4 1 FULL LOOK-AHEAD
17 to 64 28 ns 45 ns 60 ns 5 to 16 2 to 5 FULL LOOK-AHEAD
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