181

CONNECTION DIAGRAM
PINOUT A

VS{LS/74LS181 b5 Y
4-BIT ARITHMETIC LOGIC UNIT

DESCRIPTION — The '181 is a 4-bit Arithmetic Logic Unit (ALU} which can
perform all the possible 16 logic operations on two variables and a variety of

arithmetic operations. For improved TTL, S-TTL and LP-TTL versions, please sole] Ao
see the 9341 data sheet. Cn 8
ms] [

[16) -
[15]F
[1a] A-8
E?s

® PROVIDES 16 ARITHMETIC OPERATIONS "
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS
TWELVE OTHER ARITHMETIC OPERATIONS

® PROVIDES ALL 16 LOGIC OPERATIONS OF TWO VARIABLES
EXCLUSIVE - OR, COMPARE, AND, NAND, OR, NOR,
PLUS TEN OTHER LOGIC OPERATIONS

® FULL LOOKAHEAD FOR HIGH SPEED ARITHMETIC

OPERATION ON LONG WORDS

LOGIC SYMBOL

2 1 2322212019 18

Ao Bo A1 B1 Az Bz A3 B3

ORDERING CODE: See Section 9

pin | COMMERCIAL GRADE| MILITARY GRADE | E i. :
o | qur | fenanim | s | wee| :
3 15
plaste A |7aLs181PC 9N
Ceramic e
e A |7aLs181DC 54L.S181DM 6N
Flatpak A |74Ls181FC 54LS181FM aMm GND = Pin 12

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions

54/74LS (U.L.)
PIN NAME D PTION
1 S ESCRIPTIO HIGH/LOW

Ao— A3 Operand Inputs (Active LOW) 1.5/0.75
Bo—Bs Operand Inputs (Active LOW) 1.5/0.75
So—S3 Function Select inputs 2.0/1.0
M Mode Control Input 0.5/0.25
9‘ _ Carry Input 2.5/1.25
Fo—F3 Function Outputs (Active LOW) 10/5.0

(2.5
A=B Comparator Output OC*/5.0

(2.5
G Carry Generate Output (Active LOW) 10/10
P Carry Propagate Output (Active LOW) 10/5.0
Cnh+4 Carry Output 10/6.0

(2.5)

*OC— Open Collector
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FUNCTIONAL DESCRIPTION — The 'LS181 is a 4-bit high speed parallel Arithmetic Logic Unit (ALW).
Controlled by the four Function Select inputs (So — S3) and the Mode Control input (M), itcan perform all the 16
possible logic operations or 16 different arithmetic operations on active HIGH or active LOW operands. The
Function Table lists these operations.

When the Mode Control input (M) is HIGH, ali internal carries are inhibited and the device performs logic
operations on the individual bits as listed. When the Mode Control inputis LOW, the carries are enabled and the
device performs arithmetic operations on the two 4-bit words. The device incorporates full internal carry
lookahead and provides for either ripple carry between devices using the Cn + 4 output, or for carry lookahead
between packages using the signals P (Carry Propagatel and G (Carry Generate}. In the ADD mode, Pindicates
that Fis 15 or more, while G indicates that Fis 16 or more. In the SUBTRACT mode, P indicates that Fis zero or
less, while G indicates that F is less than zero. Pand G are not affected by carry in. When speed requirements are
not stringent, it can be used in a simple ripple carry mode by connecting the Carry output (Cp + 4) signal to the
Carry input (Cn) of the next unit. For high speed operation the device is used in conjunction with the 9342 or
93842 carry iookahead circuit. One carry lookahead package is required for each group of four'LS181 devices.
Carry lookahead can be provided at various levels and offers high speed capability over extremely long word
lengths.

The A= B output from the device goes HIGH when all fourfoutputs are HIGH and can be used toindicate logic
equivalence over four bits when the unit is in the subtract mode. The A =B output is open-coliector and can be
wired-AND with other A = B outputs to give a comparison for more than four bits. The A =B signal can also be
used with the Cn + 4 signal to indicate A > B and A < B.

The Function Table lists the arithmetic operations thatare performed withouta carry in. An incoming carry adds
a one to each operation. Thus, select code LHHL generates A minus B minus 1 (2s complement notation)
without a carry in and generates A minus B when a carry is applied. Because subtraction is actually performed
by complementary addition (1s complement), a carry out means borrow; thus a carry is generated when there is
no underflow and no carry is generated when there is underflow. As indicated, this device can be used with
either active LOW inputs producing active LOW outputs or with active HIGH inputs producing active HIGH
outputs. For either case the table lists the operations that are performed to the operands labeled inside the logic
symbol.

FUNCTION TABLE

MODE SELECT ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS

INPUTS & Fn OUTPUTS & Fn OUTPUTS
LOGIC ARITHMETIC** LOGIC ARITHMETIC**

Ss3 S2 St S |{IM=H) (M=LDU(Cnh=L M=H M=L(Ch=H

L L L L |A A minus 1 A A

L L L H |AB AB minus 1 A¥tB A+B

L L H L |A+B ABminusi AB A+B

L L H H | Logic1 minus1 LogicO minus 1

L H L L |A+B Aplusta+B) AB A plus AB

L H L H|B AB plus (A + B) B (A + B) plus AB

L H H L Afj_B A minus B minus 1 | A@ B A minus B minus 1

L H H H|A+B A+B AB AB minus 1

H L L L {(AB A plus (A + B) A+B Aplus AB

H L L H|A@B AplusB A@B ApiusB

H L H L (B AB plus (A + B) B (A +B) plus AB

H L H H|A+B A+B AB AB minus 1

H H L L Logic 0 A plus A* Logic1 A plus A*

H H L H|[AB AB plus A A+B (A+B) plus A

H H H L |AB AB minus A A+B (A+B plus A

H H H HJ|A A A A minus 1

"each bit is shifted to the next more significant position
**arithmetic operations expressed in 2s complement notation

This Materia
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ACTIVE HIGH OPERANDS
1 2322212019 18

LILLLT L

LOGIC SYMBOLS

ACTIVE LOW OPERANDS
1 23 22 21 20 19 18

LILTTTT]

Ao Bo Ay Bi1 A2 B2 A3 B3 Ao Bo A1 B1 A2 B2 A3 B3
7—of Cn Cneafo— 16 7—Cn Cn+ 4 p—=16
8——4 M 8 —IM
6 s 541.S/74LS181 A=Bl—14 6 s 54LS/74LS181 A=Bf——14
0 4-BIT ARITHMETIC 0 4-BIT ARITHMETIC
S5—1 S1 LOGIC UNIT Glb—17 5——Sy LOGIC UNIT Glo— 17
4—S> 4 ——S2
3—1s; Pp—15 3—s; PJjO— 15
Fo Fi F2 F3 Fo F2 F3
9 10 11 13 11 13
LOGIC DIAGRAM
Ch M Ap Ba A B Az B2 A3 B3

v

4
{ 1
V s | b4 IR v [;J 1
)
plu 3 S [ Tia Croa G
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

54/74LS

SYMBOL PARAMETER UNITS CONDITIONS
Min Max
loH Output HIGH Current, A= B 100 uA Vee = Min, VoH = 5.5V
Vce = Max
XM 32 mA Bn, Cn = Gnd
XC 34 Sn, M, Ah =45V
lcc Power Supply Current LD 2 — 2
XM Vce = Max
35 =
XC 37 mA An, Bn, Cn = Gnd
M, Sh=45V

AC CHARACTERISTICS: Vcc = +5.0 V, Ta = +25°C (See Section 3 for waveforms and load configurations)

This Materi al
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54/74L.8
SYMBOL PARAMETER CL =15 pF UNITS CONDITIONS
Min Max
tPLH Propagation Delay 27 ns M = Gnd, Figs. 3-1, 3-5
tPHL Cnto Cn+4 20 Tables | & il
tPLH Propagation Delay 26 ns M = Gnd, Figs. 3-1, 3-5
tPHL CntoF 20 Table |
; M, S1, 82 = Gnd; S
t Propagation Dela 29 T DS
tii': A orpﬁgto G Y 23 ns S3 = 4.5 V; Figs. 3-1, 3-5
Table |
tPLH Propagation Delay 32 ns gz §°4 23\’.: ':C?g:;3311: 34
tPHL AorBto G 26 55 Tablo !
; M, S1, S2 = Gnd; So
te Propagation Dela 30 T e
tF,I:: A ofﬁgto B Y 30 ns S3 = 4.5 V; Figs. 3-1, 3-4;
Table |
tPLH Propagation Delay 30 ns gﬂz ?04 §3v=§g:38_11 -
tPHL AorBtoP 33 3.5; Table Il
tPLH Propagation Delay a2 g' §1‘,1 ?\ig"dis&:v a5
tPHL AiorBitoF 25 ns 3 = 4.5 V; Figs. 3-1, 3-5:
Table |
tPLH Propagation Delay 32 ns glz 304 ?3\/: F(::gn::ss_; 3.4
tPHL AiorBjto F 32 3.5 Table 11
tPLH Propagation Delay 33 ns M = 4.5 V; Figs. 3-1, 3-5;
tPHL AorBtoF 29 Table il
tPLH Propagation Delay 38 g@ §1:1 gevffnd;ssg, aa
tPHL AorBtoCn+a4 38 ns = 4.9V, Figs. 3-1, 3-4;
. Table |
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AC CHARACTERISTICS: Vcc = +5.0 V, Ta = +25°C (Cont'd)

54/74LS
SYMBOL PARAMETER CL =15 pF UNITS CONDITIONS
Min Max
®LH | Propagation Delay 41 ne g'z 304 §Gv=§;:.38‘11 »
tPHL AorBtoCn+a 41 3-5; Table Ii
M, So, S3 = Gnd; S,
tPLH gropa_gation Delay 50 ns S2=45V;RL=2kN to
tPHL AorBtoA=8B 62 5.0 V; Figs. 3-2, 3-4, 3-5;

Table 1§

SUM MODE TEST TABLE |

FUNCTION INPUTS: S0 =S3 =45V, S5 =% =M=0V

M 9004697 D2930S58 44L EB

This Materi al

INPUT O.I;'AE“:El::;.UT OTHER DATA INPUTS OUTPUT
SYMBOL UNDER UNDER
TEST APPLY APPLY APPLY TEST
45V GND GND
o | R | B | noms | Memamea [T :
e | B | A [ vew | ramemesT 7
o A 3 None Aonaging P
s A [ e ErAAE
:::r: 'y None B Remaining Reim'a(i:r;ing ey
::: B None A Remaining Re%taci;aning e
::.L-;t A None B Remaining He;_\n-aglning Co+a
::;L{t B None e Remaining Rega(i:r:‘ing Cn s
ot o None None 5 oronrs
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DIFF MODE TEST TABLE Il

FUNCTION INPUTS: S1 =S2=45V,S5=83=M=0V

This Materia
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INPUT o.rsii;‘;:rru.r OTHER DATA INPUTS OUTPUT
SYMBOL UNDER UNDER
TEST APPLY APPLY APPLY APPLY TEST
45V GND 45V GND
tPLH - = Remaining Remaining =
tPHL A None B Y B. Cn Fi
tPLH = = Remaining Remaining =
tPHL B A None A B. Cn Fi
tPLH = = Remaining =
tPhL A None B None A and B, Cn P
tPLH = = Remaining —
tPHL B A None None A and B, Cn P
tPLH = = Remaining =
tPHL A B None None A and B, Cn G
tPLH = = Remaining =
tPHL B None A None Aand B, Cn G
tPLH = = Remaining Remaining _
tPHL A None B Y B. Cn A=B
tPLH = = Remaining Remaining _
tPHL B A None A B Cn A=8B
tPLH = = Remaining
tPHL A B None None A and B, Cn Ch+4
tPLH = = Remaining
tPHL B None A None Aand B, Cn Cn+a
tPLH All
tPHL Cn None None AandB None Cn+a
LOGIC MODE TEST TABLE 1l FUNCTION INPUTS: S1=S2=M=45V,S0=S3=0V
INPUT OL:?E";;UT OTHER DATA INPUTS OUTPUT
SYMBOL UNDER UNDER
TEST APPLY APPLY APPLY APPLY TEST
45V GND 45V GND
tPLH = = Remaining =
torL A B None None A and B, Cn Any F
tPLH = = Remaining =
torL B A None None A and B, Cn Any F
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