Signetics

ACL Products

FEATURES

» Provides 16 arithmetic operations:
add, subtract, compare, and
double; plus 12 other arithmetic
operations

« Provides all 16 logic operations ot

two varlables: Exclusive-OR, Com-

pare, AND, NAND, NOR, OR, plus

10 other logic operations

Full look-ahead Carry for high-

speed arithmetic operation on long

words

Output capability: 124 mA

CMOS (AC) and TTL (ACT) voltage

level inputs

50Q incldent wave switching

Center-pin V. and ground configu-

ration to minimize high-speed

switching noise

. 'CC category: MSI

.

DESCRIPTION

The 74AC/ACT11181 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11181 arithmetic logic
units (ALU) are controlled by the four
Function Select inputs (S0 - Ss) and the
Made Control input (M) and can perform

PIN CONFIGURATION

JAAC/ACT1118]1
4-Bit Arithmetic Logic Unit

Objective Specification

GENERAL INFORMATION
CONDITIONS TYPICAL
SYMBOL PARAMETER TA = 25°C; GND = 0V; UNIT
V.. =50V AC | ACT
cc |
t, ./ | Propagation delay
PLH = =
el | A orBtoF, (summode) Cy = S0pF 95 | 116 | ns
Power dissipation o L
CPO capacitance f = 1MHz; CL = 50pF 119 119 pF
Cn Input capacitance V,=0Vor V.. B 4.5 45 pF
COUT Output capacitance VO =0V or Vcc (A=8B) 11 11 pF
Per Jedec JC40.2
ILATCH Latch-up current Standard 17 500 500 mA
Note:

1. CPD is used to determine the dynamic power dissipation (PD in pW):

2
Pp=Cpp VCC2 xf,+ 2 (C x V¥ x ) where:
fl = input frequency in MHz, CL = output load capacitance in pF,
10 = output frequency in MHz, Vcc = supply voltage in V,

Z(C x Vccz x f) = sum of outputs

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP . o 74AC1118IN
(300mil-wide) -40°C 1o +85°C 78ACT11181N
2B-pin plastic SO . o 74AC11181D
(300mil-wids) -40°C 10 +85°C 74ACT11181D

all the 16 possible logic operations or 16
different arithmetic operations on active-
High or active-Low operands. The Func-
tion Tables list these operations.

LOGIC SYMBOL

Whanthe 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
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Signetics ACL Products

Objective Specification

4-Bit Arithmetic Logic Unit

74AC/ACT11181

Control input is Low, the carries are en-
abled 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 devices using the C_

output, or for carry look-ahead between
packages using_the signals P (Carry
Propagate) and G (Carry Generats). P
and G are not affected by carry in. When
speed requirements are not stringent, it
canbe used in a simple ripple carry mode
by connecting the Carry output (C_ 4)
signal to the Carry input (Cn) of the next
unit. For high-speed operation the device
is used in conjunction with the 74AC/
ACT11882 carry look-ahead circuit. One
carry look-ahead package is required for
each group of sight 74AC/ACT11181

PIN DESCRIPTION

devices. Carry look-ahead can be pro-
vided at various levels and offers high-
speed capability over extremsly long
word lengths.

The A = B output from the device goes
High when all four F outputs are High and
can be usedto 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 alsc be
usedwiththe C__, signalto indicate A>B
and A <B.

The Function Tables list both the arithme-
tic operations that are performed without
acarry in and with a carry in. Note that a

carry adds a one to each operation.
Thus, select code LHHL generates A
minus B minus 1 (two's complement nota-
tion) without a carry in and generates A
minus Bwhen acarry is applied. Because
subtraction is actually performed by
complementary addition {one's comple-
ment), a carry out means borrow; thus a
carry is generated when there is no un-
derflow and no carry is generated when
there is underflow.

As indicated, this device can be used with
either active-Low inputs producing ac-
tive-Low outputs or with active-High in-
puts producing active-High outputs. For
either case, the tables list the operations
that are performed to the operands la-
beled inside the logic symbol.

12 | 13
P|G
X |y

PIN NUMBER SYMBOL NAME AND FUNCTION
2 M Mode contral input D
(memes | KR Roprmaigs

24,23,20, 19 BB Boperand inputs |

18171615 | S-Sy | Functnselectinputs |

S e Jeamyipw ]
Y J Chia B WCvar;y cutput ) S
3 A= B Compareoutput
' “*m' Fo F:y Oulputs o T o ]
. Taiig'ff & |camvgonomeowpt |
12 P Carry propagate output ~
6,7,8,9 GND Ground (V)

222 | Ve | Posvesupplywotage
The 74AC/ACT 11181 devices will accomdate active- ngh or active-Low data if the pin designations are interpreted as follows:
~ PINNUMBER [ 28 | 24 | 27 |

Acn(\?all;]o::)iata o B | A
e e s
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Objective Speclfication

4-Bit Arithmetic Logic Unit

74AC/ACT11181

FUNCTION TABLE FOR ACTIVE-LOW DATA

ACTIVE LOW INPUTS & OUTPUTS
SELECTION ARITHMETIC*
LoGIC M=L)
(M=H) Ch=L C,=H
83 s2 $1 so (no carry) (with carry)
L L L L | A A minus 1 A
L L L H | AB AB minus 1 AB
L L H L |R+B AB minus 1 AB
L L H H | Logical 1 minus 1 0 (zero)
L H L L 139'5», Aplus (A +B) Aplus (A +B) plus 1
L H L H | B AB plus (A +B) AB plus (A +B) plus 1
L H H L | A®B A minus B minus 1 A minus B
L H | H| H |A:E A+B (A +B)plus 1
H L L L |AB Aplus (A + B) A plus (A + B) plus 1
H L L H A®B Aplus B Aplus B plus 1
H L H L |B AB plus (A + B) AB plus (A + B) plus 1
H L H H | A+B (A +B) (A + B) plus 1
H H L L L%gical 0 | AplusA°® A plus A plus 1
H H L H | Al AB plus A AB plus A plus 1
H H H L | AB A plus AB A plus AB plus 1
H H H H [A A A plus 1
L = Low voltage
H = High voltage level

“Each bit is shifted to the next more significant position.
**Arithmetic operations expressed in twa's complement notation,

FUNCTION TABLE FOR ACTIVE-HIGH DATA

ACTIVE HIGH INPUTS & OUTPUTS
SELECTION ARITHMETIC*
LOGIC M=1)
(M=H) C,=H Cpo=L
3 s2 81 so {no carry) (with carry)
L L L L |A A A plus 1
L L L H | A+B (A +8) (A +B)plus 1
L L H L | A8 A+B (A +B) plus 1
L L H H | Logical 0 minus 1 0 (zero)
L H L L I? A plus AB A plus AB plus 1
L H L H | B AB plus (A + B) Af plus (A + B) plus 1
L H H L A®B A minus B minus 1 A minus B
L H H H | AB AB minus 1
H L L L |A+B AB plus A AB plus A plus 1
H L L H | AeB Aplus B A plus B plus 1
H L H L | B AB plus (A +B) AB plus (A +B) plus 1
H L H H AB AB minus 1 AB
H H L L Logical 1 A plus A* A plus A plus 1
H H L H [A+B A plus (A + B) A plus (A + B) plus 1
H H H L |A+B A plus (A +B) A plus (A +B) plus 1
H H H H A A minus 1 A
L = Low voltage
H = High voltags level

*Each bit is shifted to the next more significant position.
**Arithmetic operations expressed in twa's complement notation.
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Signetics ACL Prockicts Objective Specification

4-Bit Arithmetic Logic Unit 74AC/ACT11181
LOGIC DIAGRAM
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4-Bit Arithmetic Logic Unit 74AC/ACT11181
SUM MODE TEST TABLE | FUNCTION INPUTS: So= S5 - Voo, S; = S = M= GND
'OTHER INPUT, SAME BIT OTHERDATAINPUTS |
PARAMETER INPUT UNDER TEST Apply Vee Apply GND "’;’ppl“y V;;c Appl); GND OUTPUT UNDER TEST
:::: A B None R%r:i;niﬁng o F
v s A e | e, :
o R 5 Nens Nove | FemiB G
::T B A None None {l;r:;agirgn P
LT ”'7$&:777 A *7%' ——— 1 None' 5 ] Rrem_g_inril;lgw Re{ég:ﬂg = R
::C 5 Y K, | Remaining Fiémé:ning s
lri‘:}::« ' 77777;777 ol e | E R;n}gi}}'i}{g ' Re{é‘é:ing Cot i
) 7:;;; 7 B, NO;“;ﬁ ] R 7 I;!;;T;Einrirng Ré{aér:‘ing Cnd.
Wj;: C, None None AK" ! %“ O?rgni
OFFMODETESTTABLEN  FUNCTIONINPUTS:S S, &os,--i0
PARAMETER INPUT UNDER TEST {- *CLHE’R*INPUT’ SAM"E ?IT OTHER Df\YTA !'iqu§ OUTPUT UNDER TEST
o L | AeplyVoc | ApplyGND | ApplyVec | Apply GND )
:t: A None B [ Rem%ining ' Rega(i::ing 7
o '::: o 5 - 7% e Rem%nlng } Re_ga(i::ing 3 7
o % vono 5 o L N
::'::7 - Ej o A None Nnne i KR :;rc\jaignvincg” P
- 7::1: A B None None ;:::fgi%g" G
:L‘: B None ‘ A None | ;s::fgi%gn G
:::’: - A - Vﬁr\;;r;e E F!em%ning{ écgéérling i A-B
- ::T L d ”-A-‘ None VH"’;‘%}””‘Q i Re_ga(i:r:‘ing 1 A-B
:::T A B None None KR ae;;ag ir(wzgn 1‘ Crya
:::: Ei None A None ;E:Z_Ja-gi%g” : Cnra
:::’: Cn | N;Jne None x ;:]IL 5 o Non; O‘:g‘i' B j
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Objective Specification

4-Bit Arithmetic Logic Unit

74AC/ACT1118]

LOGIC MODE TEST TABLE lll

FUNCTION INPUTS: S, =S, =M= V¢¢, So=S3 =GND

OTHER INPUT, SAME BIT OTHER DATA INPUTS
PARAMETER INPUT UNDER TEST OUTPUT UNDER TEST
ApplyVee | Apply GND | ApplyVec | Apply GND
oL _Remaining =
Tor A B None None Rand B, C, Fi
tom = _Remaining =
o B A None None RandB,C, F
18 s _ 18 )
7 12 P 17 12 X
18 B a 16 13 Y
15 3 15 3
2 14 2 14
Ch 1 ‘ Cy 1 ‘
] [ [
sl b : -
27 21 -]
2 [~ 5 23 [~ 5
:4 10 ';’:l I~ 10
28 25 ]
19 [~ 11 bry 11
Ch cpa c, crPa
2o c1 o 3
cPo X0 ™ ¢pg
< cao Yo coo
F1J opy x1 I cpy
(S S vi I can
P o x2—I] cp2
L cor Cns v2—ca cot Crs
_P:l cP3 co3 Caure x3 cr3 Co3| ‘—jvms
& I cas o8 o "—BE cas cos Co
Pa— cpy cor Caesa x4 cPa co7 Cavzz
84— caa va—) cas
ps —If cps xs > ¢cps
as -] cas vs > cas
e > CcP§ x6 L CP6
[ P ve >l cgs
Pr—I] cpy x7 > cpr
a7 = car y7—I=] car
Figure 1 Figure 2

The signal designations in Figure 1 agree with the indicated internal functions based on active-Low data and are for use with the logic functions
and aritimetic operations shown in the Function Table for Active-Low Data. The signal designators have been changed in Figure 2 to
accommodate the logic functions and arithmetic operations given in the Function Table for Active-Low Data.
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Objective Specification

4-Bit Arithmetic Logic Unit

74AC/ACT1118]1

RECOMMENDED OPERATING CONDITIONS

74AC11181 74ACT11181
SYMBOL PARAMETER - - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30’ 5.0 55 45 50 55 v
] VI Input voltage 0 ) VCC VCC v
V0 Output voltage o] B VCC VCC v
AVAV Input transition rise 0 10 0 10 nsiV
or fall rate
[ _ ) - S
| TA Operating free-air temperature -40 +85 -40 [ ‘ +85 °C
NOTE: - o o -

1. No eleclrical or switching characteristics are specified at Vcc < 3V. Operation between 2V and 3V is not recommended, but within that range, a device output will

maintain a previously established logic stale.

ABSOLUTE MAXIMUM RATINGS

SYMBOL

PARAMETER TEST CONDITIONS RATING | UNIT
VCC DC supply voltage o o 051t0+70 v
T v, <0 20
! DC input diode current —_— - —  mA
K VI > VCC 20
or —
Vl DC input voltage -051% VCc +0.5 "
T X / o VO <0 - Pw T 0|
I DC output diode current? VooV R % —] mA
OK >
or - - 0~ 'cc _
VO DC output voltage -0.5to VCC +0.5 \
) DC output source or o e S I N
|O sink current per output pin V0 =010 Ve 150 mA
ICC DC VCC current +100
| or — - —— - mA
; lanp DC ground current +100
_ Tsrg_ | Sorege lomperaire L o I
Powgr dissipation per packag Above 70°C:derate linearly by 8mW/K 500 mw
| Plastic DIP
{ Pror Power dissipation per package ) - o )
L Plastic surface mount (SO) Above 70°C:derate linearly by 6mW/K 400 mwW
NOTES: S B o
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other

conditions beyond those indicated under “recommended operating conditions” is notimplied. E xposure to absolute-maximum-rated conditions for extended periods

may affect device reliability.

2. Theinput and output voitage ratings may be exceeded if the input and output current ratings are observed.
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4-Bit Arithmetic Logic Unit 74AC/ACT11181

DC ELECTRICAL CHARACTERISTICS

74AC11181 T4ACT11181
Ty =-40°C = 4280 Tp = -40°C
SYMBOL PARAMETER TEST CONDITIONS Vee | Ta = +25°C to +85°C Ta = 425°C 10 +85°C UNIT
V | Min | Max | Min | Max | Min | Max | Min | Max
30 | 210 2.10
High-level
Vv
H input voltage 45 | 3.15 3.15 20 2.0 v
55 | 385 385 20 2.0
3.0 0.90 0.90
Low-level
V
L input voltage 45 1.35 1.35 08 08 v
55 1.65 1.65 08 08
30 | 29 29
low = -50uA 45 | 44 44 44 4.4
55 | 54 54 54 5.4
High-ieve! VisVeor
V, loy = -4mA ! . .
o output voltage Vi o 30 | 2%8 2.48 v
low = -24mA 45 |13.94 38 3.94 as
55 | 494 48 494 4.8
low = -75mA! 55 3.85 3.85
3.0 0.1 0.1
low = 504A 45 0.1 0.1 0.1 0.1
55 01 0.1 0.1 0.1
Low-level Vi =Vyor
v lo = 12mA X . 0.44
o output voltage Vi o 30 0.3 v
Rk X 0.44 0386 4
log = 24mA 45 0.36 0.44
55 0.36 0.44 0.36 0.44
lo, = 75mA! 55 1.65 1.65
) Input leakage current | V| = Ve or GND 55 10.1 1.0 10.1 $10| pA
Quiescent supply
[ V| =V, GND, lo=0mA
cc current | = Veg or . lo 55 8.0 80 8.0 80 KA
Supply current One input at 3.4V, other inputs
| 1
e | TTL inputs High? at Ve or GND 55 09 10| mA
NOTES:

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input that is at ona of the specified TTL voltage levels rather than OV or V..
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