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The HD74HC181 is arithmetic logic unit (ALU}/function
generator that have a complexity of 76 equivalent gates. This
circuit performs 16 binary arithmetic operations on two 4-
bit words as shown in Function Table {Table 1 and 2).

These operations are selected by the four function-sefect lines
{So, S1, S2, 83) and include addition, subtraction, decrement,
and straight transfer.

When performing arithmetic manipulations, the internal car-
ries must be enabled by applying a low-level voltage to the
mode control input (M),

A full carry look-ahead scheme is made available in this
device for fast, simultansous carry generation by means of two
cascade-outputs (pin 15 and 17} for the four bits in the pack-
age. When used in conjunction with the HD74HC182 full
carry look-ahead circuits, high-speed arithmetic operations
can be performed. The typical addition times shown above
illustrate the little additional time required for addition of
longer words when full carry look-ahead is employed. If high
speed is not of importance, a ripplecarry input {Cp) and a
ripple-carry output (Cp4gq) are available. However, the
ripplecarry delay has also been minimized so that arithmetic
manipulations for small word lengths can be performed with-
out external circuitry.

The HD74HC181 will accommodate active-high or active-low
data if the pin designations are interpreted as foilows.

Pin No. 211 2322|2120 19]18
Activebigh | Ao | Bo| Ai| Bi) A2 | B2 | As | Bs
Activelow | Ko | Bo| A | Bi| A | Bz | Ao Bs

Pin No. 9 0| 1|17 1615|017
Activebigh | By | Fi | Fo | Fs | &0 |Coni| X | ¥
Activelow | Fo | Fi| P2 | Fs| Co|Cot| P | G

Subtraction is accomplished by 1’s complement addition
where the 1‘s complement of the subtrahend is generated
internally. The resultant output is A-B-1, which requires an
end-arround or forced carry to provide A-B.

The HD74HC181 can also be utilized as a comparator. The

920 10428 D
HD74HC181
49 - |
Input Cn | Output Cass | Activehigh data(Table 1) | Active-low data{Table 2)
H H AsSB AzB
H L A>B A<B
L H A<B A>B
L L AzB AsSB

This circuit have been designed to not only incorporate all
of the designer's requirements for arithmetic operations, but
also to provide 16 possible functions of two Boolean variables
without the use of external circuitry. These logic functions are
selected by use of the four function-select inputs {Sq, 81, Sz,
S3) with the mode-control input {M) at a high level to dis-
able the internal carry. The 16 logic functions are detailed in
Table 1 and 2 and include exclusive-OR, NAND, AND NOR,
and OR functions.

@ Signal Designations

The HD74HC181 together with the HD74HC182 can be used
with the signal designations of either Figure 1 or Figure 2.
The inversion indicators and the bars over the terminal letter
symbols {e.g. C) each indicate that the associated input or
output is active with respect to the selected function of the
device when that input or output is low. That is, a low at C
means “do carry’” while a high means “to not carry’’, The
logic functions and arithmetic operations of Figure 2 are
given in Table 2.

Figure 1 Figure 2
T T B W LA A4 A5 4
AvBe A1 B A1 B: Ay Ba ¢« Re L B: Az H: AT H)

C. e .
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c wommcisr X[ 3 DMHCIEZ

Y
Teer Caoy Cans [
T ¥ T

EPIN DESIGNATIONS

.(AF=B ::)utp:t i; ir;terr::ll:l;:cotied fromdtheffunctlic:: ouf:audts Ttem Functions
en two words of equal magnitude

arec"app;‘lliedzét 3]:‘;\ a:d B inputs, it will ass:lme a high level As Bz ArBo Word A Inputs
to indicate equality (A=B). The ALU should be in the sub- Ba.B2,B1,Bo Word B Inputs
tract mode with Cp=H when performing this comparison. $2.82,51,50 Function-Select Inputs
The A=B output is open-drain so that is can be wire-AND C. Ripple-Carry Input
connected to give a comparison for more than four bits. The M Mode Control Input
carry output (Cpht+g) can also be used to supply relative F3,F2,Fi,Fo Function Outputs
magnitude information. Again, the ALU should be placed in A=B Comparator Output
the subtract mode by placing the function select inputs S3, I3 Carry Propagate Output
So, 89,803t L, H, H. L, respectively. Fovral Ripple-Carry Output

- G Carry Generate Qutput
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EFUNCTION TABLE

@ Table 1
Active-high data
S Inputs —
M="H" M="L" ! Arithmetic Operations
Ss S: St So Logic Functions Co="H" (no carry) Ca="L" (with carry)
L L L L F=A F=A F=Aplus 1
L L L H F=A+B F=A+B F=(A+B) plus 1
L L H L F=AB F=A+B F=(A+B) plus 1
L L H H F=0 F=minus 1 (2’s compl) F=Zero
L H L L F=AB F=A plus AB F=A plus AB plus 1
L H L H F=8B 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=AB F=AB minus 1 F=AB
H L L L F=A+B F=A plus AB F=A plus AB plus 1
H L L H F=ADB F=A plus B F=A plus B plus
H L H L F=B F=(A+B) plus AB F=(A+B) plus ABplus 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
Notes) H; high level, L;low level
* Each bit is shifted to the next more significant position.
@Table 2
Active-low data
S Inputs M="H" M="L" : Arithmetic Operations
Sa S2 S Se Logic Functions Ca="L" (no carry) Coa="H" (with carry)
L L L L F=4 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 compl) F=0
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+B) F=AB plus (A+B) plus 1
L H H L F=ADB 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 L 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
3} H H H F=A F=A F=A plus 1
* Each bit is shifted to the next more significant position.
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! T-49 -]
l DC CHARACTERISTICS
; Item .| Symbol Test Conditions - Ta=25°C Ta-—40~+S5'C Unit
Vee(V) min typ max min max
2.0 1.5 -— - 1.5 -
Vin 4.5 3.15 - —13.15 - A\
Input Voltage 6.0 4.2 _ ~ ] 42 —
2.0 - — 0.5 - 0.5
Vie 4.5 - - 1.35 - 1.3 v
6.0 - - 1.8 — 1.8
2.0 1.9 2.0 - 1.9 -
4.5 Ton=—20pA 4.4 4.5 - 4.4 -
Von 6.0 V=V or Vi 5.9 6.0 - 5.9 - \'
4.5 Ton=—4mA 4.18 - — | 4.13 -
6.0 Ion=—5.2mA 5.68 - — | 5.63 -
Output Voltage 2.0 {00 01| -] 01
4.5 ToL=20pnA - 0.0 0.1 - 0.1
Vo 6.0 V=V or Vie -1 0.0 0.1 - 0.1 v
4.5 ToL=4mA - - 0.26 — 1 0.33
6.0 ToL=5.2mA - — | 0.26 — 1 0.33
Input Current Lia 6.0 V..=Vc¢e or GND - - | £0.1 — 1 1.0} HA
Quiescent Supply Current | Icc 6.0 V.=Vcc or GND, L= 0puA - - 4.0 - 40 | KA
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HD74HC181 T-49-li
l AC CHARACTERISTICS (CL=50pF, Input ¢,=¢,;=6ns)
. Ta=25C Ta=—40~+85C )
Item _1Symbol Test Conditions - - Unit
Vee(V) min. | typ. | max. | min. | max.
. 2.0 - | = [wo | - T
: 45 | CatoCass - - 0 | - 38 | ns
. 6.0 - - 26 - 33
20 - - 150 - 190
4.5 Cntoany F - - 30 - 38 ns
6.0 - - 26 - 33
2.0 - - -
AorBtoG 150 190
15 1 so=Si= Vec. $1=5:=GND Sl I N Sl I
6.0 T veE, ST — | - | 2% | - | 33
2.0 - - 150 - 190
AorBteG
4.5 So=5:=GND. S1=S2= Vi - - 30 - 38 ns
60 0 3 v 1=92 cC — — 26 — 23
2.0 - - 150 - 190
4.5 AorBtoP - - 30 - 38 ns
t 6.0 - - 26 - 33
Propagation Delay Time L
tpHL 2.0 - - 240 - 300
ArorBito Fu
45 So=Ss= Ve, S1=S2=GND - - 48 - 60 ns
50 0=83= Vec, S1=% — — I — a1
2.0 ) - - 250 - 315
Aor BtoCoss
4.5 So=Sa= Vee. S1=S2=GND - - 50 - 63 ns
T - [ =8| - | =
2.0 Avor B to F - - 275 - 345
15 sl—os o e e — T 7% | — | 69 | ns
50 1=S2= Vecor cc — — 7 — s
2.0 - - 280 - 350
4.5 AorBtoA=B - - 56 - 70 ns
6.0 - - 48 -~ 60
2.0 - - 280 - 350
AorBtoCant
4.5 S=S:=GND. Si=So= Wi - - 56 - 70 ns
60 TERTLE SpTee e — | =] | — | e
2.0 - - 75 - 95
. . trin
Output Rise/Fall Time ‘ 45 - - 15 - 19 ns
™ 760 — | = 3| = 16
Input Capacitance Cia - - 5 10 - 10 pF
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PACKAGE INFORMATION

In the HD74HC series of HS-CMOS logic, either of plastic @Package code of HS—CMOS Logic
DIP and small outline packages can be selected,
For your ordering, please refer to the following package code. HD74HC XXXXP

LPackago code(P : Plastic DIP, FP
. Small outline package)
Individual device code

Series code of HS—CMOS logic
Initial code of Hitachi digital IC

T-90-20

BMPLASTIC DIP PACKAGE [Unit: mm(inch), scale: 4]

@14—pin type @16 —pin type
DP—-14 DP—16
19.2(0.756)
20.32max,
16 (0.800max)
anoaononnnon ‘g
19.2(0.156) EEL
20.32max.(0.800max.) ® S35
u [ 5 003 l-— '
PEEE] lTu—oss) s 7 T 8
® ©Clg=g e|E #8 (0.300)
k] E1S _ES 1
v —H- 7 1e2 EEES
— : £5 S
— VEE o2
28 \LL vic
254£025 048201 NG Ty "‘( povo®
a2si o {0.160:20.010) (0.019 + 0.004)
! o Note) For the present, both
packages of 0.89 and
1.3 can be used,
Please refer to the
Technical Marketing
. Dept. for further details.
©20—pin type @24 —pin type
DP—20N DP—24N
. 308(1.213)
31.75Imax, (1.250max.)
24.5(0.695) 24 13
[2a_2540max (1 Caamant 1 _ .3
SW R 0|8 g g
__;:[2 i R
-3 ] ~
i 30 Shg: oss 'z =
__Jloss LEH | - 162 (0.035)
A £3 -1 .051)
{0035) {oost) s § 28 Nom0 (0.051) 2 162
~E.8 82 | i (0.3003!
 A—— P L gs .\
]I'IUI'I'I'I'I'I'I‘I ole =s 128 H
IR Y- O 5 I »
5 L PP = e ‘:\" #.)
M R s LGP ESIEE
2542025 0.48xQ Ng 0 15 LN A —l—  a2sa. ozs[ [“‘E s 33 \09
(010020010) (0.0190.004) (O%Ig,om) (0.00040010) 3 8 T-us
Note) Because this is under
development, the dimen-
tions may be changed
partly.
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BMSMALL OUTLINE PACKAGE [Unit: mm(inch), scale: 134)

®14—pin type ©16—pin type
FP—14D FP—16D
S
a
aH
10.16{0.400) e
10.16(0.400)  o~10 HY
105au(liea) ag
pannann 105mar{odizmec) |
STy 3 £
s 3%
Q |® 7 il
TUIrauey _ &
————— 15;
l"l T, ,_[-EIE(O.OOS!&&) (0.00?33&:839
1.27 (:u‘itrn‘] §§ g
I S3s 1
(0500) |z1+o|s : ggé
(0500£0.008) 53 1. 2010 *;nolgogms_ssxg)
g (0.5

@ 20—pin type

FP—20DN

Note) Preliminary

0572 F=07
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