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Comparador de 24 bits
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Philips Semiconductors FAST Products

Arithmetic logic unit

Product specification
L _____________________________________________________________________________________________________|

74F181

FEATURES
® Provides 16 arithmetic operation: add, subtract, compare, and

PIN CONFIGURATION

double; plus 12 other arithmetic operations go [1] ~ E vVce
® Provides all 16 logic operations of two variables: Exclusive-OR, %o 2] 23 &1

Compare, AND, NAND, NOR, OR, plus 10 other logic operations 53 [3 127 B1
® Full look-ahead carry for high speed arithmetic operation on long s2 [4] 21] &2

words s1 [5] 20 B2
® 40% faster than "S181 with only 30% 'S181 power consumption s0 [8] 19 A3
® Available in 300mil-wide Slim 24-pin Dual In-Line package en (7] 18] B3

m (8] [17] &
DESCRIPTION Fo [8] 18] c,.,
The 74F181 is a 4-bit high-speed parallel Arithmetic Logic Unit F1 [10 15 p
(ALV). Controlled by the four Function Select inputs (S0-S3) and F2 7] 79 A<s
the Mode Control input (M), it can perform all the 16 possible logic
operations or 16 different arithmetic operations on active-High or GND (12 E F3
active-Low operands. The Function Table lists these operations. SF00193
TYPICAL
TYPE TYPICAL PROPAGATION DELAY SUPPLY CURRENT
(TOTAL)
74F181 7.0ns 43mA
ORDERING INFORMATION
COMMERCIAL RANGE
DESCRIFTION Ve = 5V £10%, Tamp = 0°C to +70°C
24-Pin Plastic Slim DIP (300 mil) N74F181N
24-Pin Plastic SOL N74F181D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74F (U.L.) HIGH/LOW LOAD VALUE HIGH/LOW
AD-A3 A operand inputs 1.0/3.0 20pA/1.8mA
Bo-B3 B operand inputs 1.0/3.0 20pA/1.8mA
M Mode control input 1.011.0 20pAJ0.6mA
S0-S3 Function select input 1.0/4.0 20pA/2.4mA
Cn Carry input 1.0/5.0 20pA/3.0mA
Cheg Carry output 50/33 1.0mA/20mA
P Carry Propagate output 50/33 1.0mA/20mA
G Carry Generate output 50/33 1.0mA/20mA
A=B Compare output 0C/33 OC/20mA
FO-F3 Outputs 50/33 1.0mA/20mA
NOTE: One (1.0) FAST unit load is defined as: 20pA in the High state and 0.6mA in the Low state.
OC = Open Collector
March 3, 1989 1 853-0351 95947
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Philips Semiconductors FAST Products

Product specification

Arithmetic logic unit

74F181

LOGIC SYMBOL IEC/IEEE SYMBOL
Active-High Operands
2 1 23 2221 20 19 18 5 lo “Er‘]”
n f
] | | _5___4 . Py 15
| || P Mar csﬁ—:;
AD BO A1 Bi A2 B2 A3 B3 co
77— Cn —3—7 4 p=Gg O 14
8 M Coes p—— 168 cl
6 S0 ,La— 14 2 P —1 [
PO —1
5——1 51 Gp— 17 1 o
4 ] s2 Pp——o 15 23 I 10
383 22 ~ Q1 S~
FO F1 F2 F3 A e
k b 11
= 20 rJap
5 19
' 18 Fa b 13
9 10 1 13 48— a3
SF00197
Active-Low Operands
2 1 23 2221 20 19 18
1
AD BO A1 B1 A2 B2 A3 B3
7 Cn
M Cpeg |—— 16
6 S0 A=Bl—— 14
5181 cp— 17
4 52 Ppo—— 15
3 s3
FO F1 F2 F3
P9
(177
P
Vg = Pin 24 9 10 11 13
GND = Pin 12 SFO0196

March 3, 1989
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Philips Semiconductors FAST Products Product specification
Arithmetic logic unit 74F181
LOGIC DIAGRAM
50 -
s1 2
s2 2
s3 2
B3 18
17 o
|
—. L
Az 2 -y
82 20 : AY 15 B
L) —
A2 21
— Dﬁ’i F3
gy 2 ] % ]
|
23 |
1
80 14 -8
| ) 10 gy
a0 2
M 8
9
Ve = Pin 24
GND = Pin 12 SFO0194
March 3, 1989
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Philips Semiconductors FAST Products

Product specification

Arithmetic logic unit

74F181

When the Mode Control input (M) is High, all internal carries are
inhibited and the device performs logic operations on the individual
bits as listed. When the Mode control input is Low, the carries are
enabled and the device performs arithmetic operations on the two
4-bit words. The device incorporates full internal carry look-ahead
and provides for either ripple carry between device using the Cp.4
output, or for carry look-ahead between packages using the signals
P (Carry Propagate) and G (Carry Generate). P and 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 (Cq+4) signal to the Carry input (Cn) of the next unit. For
high-speed operation, the device is used in conjunction with the
74F182 carry look-ahead circuit. One carry look-ahead package is
required for each group of four 74F181 devices. Carry look-ahead
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 four F outputs
are High and can be used to indicate logic equivalence over 4-bits

when the unit is in the subtract mode. The A=B output is
open-collector and can be wired-AND with other A=B outputs to give
a comparison for more than 4 bits. The A=B signal can also be used
with the C,,+4 signal to indicate A>B and A<B. The Function Table
lists the arithmetic operations that are performed without a carry in.
An incoming carry adds a one to each operation. Thus select code
LHHL generates A minus B minus 1 (two's complement notation)
without a carry in and generates A minus B when a carry is applied.
Because subtraction is actually performed by complementary
addition (one's 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.

MODE-SELECT FUNCTION TABLE

MODE SELECT INPUTS ACTIVE HIGH INPUTS & OUTPUTS ACTIVE LOW INPUTS & OUTPUTS
S3 s2 S1 S0 Logic (M=H) Arithmetic** (M=L) (Cn=H) Logic (M=H) Arithmetic** (M=L) (Cn=L)
L L L L A A A A minus 1
L L L H A+B A+B AB AB minus 1
L L H L AB A+B A+B AB minus 1
L L H H Logical 0 minus 1 Logical 1 minus 1
L H L L AB A plus AB A+B A plus (A+B)
L H L H B (A+B) plus AB B AB plus (A+B)
L H H L A®B A minus B minus 1 ASB A minus B minus 1
L H H H AB AB minus 1 A+B A+B
H L L L A+B A plus AB AB A plus (A+B)
H L L H AeB Aplus B A®B Aplus B
H L H L B (A+B) plus AB B AB plus (A+B)
H L H H AB AB minus 1 A+B A+B
H H L L Logical 1 A plus A* Logical 0 A plus A*
H H L H A+B (A+B) plus A AB AB plus A
H H H L A+B (A+B) plus A AB AB plus A
H H H A A minus 1 A A
H = High voltage level
L = Low voltage level
* = Each bit is shifted to the next more significant position.
** = Arithmetic operations expressed in two's complement notation.
March 3, 1989 4



