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FEATURES

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

+ Provides all 16 logic operations of
two variables: 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: £24 mA

+ CMGS (AC) and TTL (ACT) voltage
level inputs

+ 500 incident wave switching

+ Center-pin Ve and ground configu-
ration to minimize high-speed switch-
ing noise

* lgc category: MSI

DESCRIPTION

The 74AC/ACT 11181 high-performance
CMOS devices combine very high
speed and high output drive compa-
rable to the most advanced TTL fami-
lies.

The 74AC/ACT 11181 arithmetic logic
units (ALU) are controlled by the four
Function Select inputs (S - S3) and the
Mode Control input (M) and can perform

PIN CONFIGURATION

74AC/ACT11181

4-bit arithmetic logic unit

QUICK REFERENCE DATA

CONDITIONS TYPICAL
SYMBOL PARAMETER Tamb = 25°C; GND = 0V; UNIT
Ve =50V AC | ACT
toLn/ Propagation delay _
tPHL A; or B, to F; (sum mode) Cv = S0pF 8.5 118 ns

Power dissipation

Cep capacitance? f = 1MHz; C_ = 50pF 119 119 pF
Cin Input capacitance Vi=0Vor Vee 45 4.5 pF
Cout | Output capacitance Vo=0V.orVgs (A =B) 11 11 pF
Per Jedec JC40.2
liatcH | tatch-up current Standard 17 500 | 500 mA
Note:
1. Cpp is used to daterming the dynamie power dissipation (PD in uWy:
P = Gpp X Ve x| + BCpx Vo x f) where:
fI =input frequency in MHz, CL = output load capacitance in pF,
fo = output frequency in MHz, VCC = supply voltage in V,
3 (CL x Vcc>2 x o) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE
28-pin plastic DIP . o 74AC11181N
(300mil-wide) -40°C to +85°C 74ACT11181N
28-pin plastic SOL . o 74AC11181D
(300mil-wide) -40°C to +85°C 74ACT11181D
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Philips Compenents—Signetics ACL Products

Preliminary Specification

4-bit arithmetic logic unit

74AC/ACT11181

tions 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 incorpo-
rates full internal carry loock-ahead and
provides for either ripple carry between
devices using the Cp,,4 output, or for
carnry 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 moda by
connecting the Carry output (C,,,4) sig-
nal to the Carry input (Cp) of the next
unit. For high-speed operation the de-
vice is used in conjunction with the
74AC/ACT11882 carry lock-ahead cir-
cuit. One carry lock-ahead package is

PIN DESCRIPTION

required for each group of eight 74AC/
ACT11181 devices. Carry look-ahead
can be provided at various levels and
offers high-speed capability over ex-
tremely 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 unitis
in the subtract mode. The A = B output
is open-collector and can be wired-AND
with other A = B outputs to give a com-
parison for more than 4 bits. The A=B
signal can also be used with the Cj, 4
signal to indicate A>Band A< B.

The Function Tables list both the arith-
metic operations that are performed
without a carry in and with.a carry in.

PIN NUMBER SYMBOL NAME AND FUNCTION
2 M Mode control input
28,27,26,25 Ko- 7\—3 Koperand inputs
24, 23,20, 19 B-B: | Boperand inputs
18,17, 16, 15 Sy- 83 Function select inputs
1 C, Carty input
14 Chia Carry output
3 A=B Compare output
4,5, 10, 11 Fo-Fa | Outputs
13 G Carry generate output
12 P Carry propagate output
6,7,8,9 GND Ground (OV)
21,22 Vee Positive supply voltage

Note that a carty 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 actu-
ally performed by complementary addi-
tion {one’s complement), a carry out
means borrow; thus a carry is gener-
ated when there is noc 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 preducing active-High outputs.
For either case, the tables list the op-
erations that are performed to the oper-
andsilabeled inside the logic symbol.

The 74AC/ACT11181 devices will accomdate active-High or active-Low data if the pin designations are interpreted as follows:

PIN NUMBER 28 | 24 | 27 | 23 | 26 | 20 | 25 | 19 4 | 5 |10 |11 | 1 | 14| 12| 13
Active-Low data = T = = = 1= 1= = 1= 1= = 1= —
i :"l'aab?ewﬂ Ao Bo A‘ B1 A2 BZ A3 BJ FO F 0 Fo Fg Cn Chnsa P G
Active-High data — 1=
i (Tabls 2) ® Ao | Bo | Ay | By | Ay | By | A3 | By | Fo | Fo | Fg | Fo | Cn [Cnua) X | Y

June 12, 1990
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Preliminary Specitication

4-bit arithmetic logic unit

74AC/ACT11181

FUNCTION TABLE FOR ACTIVE-LOW DATA

ACTIVE LOW INPUTS & OUTPUTS
SELECTION ARITHMETIC*

LoGIC M=L

(M=H) Cn=L C,=H
3 S2 1 S0 {no carry) (with carry)
L L L L K_ A minus 1 A
L L L H | AB AB minus 1 AB
L L H L A+B AB minus 1 AB
L L H H | Logical 1 minus 1 O(zero)
L H L L A+B Aplus (A +B) A plus (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+B A+B {A +B) plus 1
H L L L AB A plus (A + B) A plus (A + B) 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 |A+B (A +B) (A +B)plus 1
H H L L Logical 0 | A plus A* A plus A plus 1
H H L H | AB AB plus A AB plus A plus 1
H H H L | AB A plus AB A pius 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 naxt more significant position.

**Arithmetic operations expressed in two's complement notation.

FUNCTION TABLE FOR ACTIVE-HIGH DATA

ACTIVE HIGH INPUTS & OUTPUTS
SELECTION ARITHMETIC**

LoGIC M=1)

M=H) C,=H C,=L
S3 | s2| & s0 (no carry) (with cerry)
L L L L |A A Aplus 1
L L L H |A+B {A+B) (A +B)plus 1
L L H L AB A+B (A +B)plus 1
L L H H | Logical 0 | minus 1_ 0 (zero) _
L H L L | AB A plus AB A plus AB plus 1
L H L H B AB plus (A + B) ABplus (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 AB
H L L L | A+B AB plus A AB plus A plus 1
H L L H | AeB AplusB 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 Aplus (A +B) Aplus (A + B) pius 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 voltage level

*Each bit is shifted to the next more significant position.

**Arithmetic operations expressed in two's complement notation.

June 12, 1990
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4-bit arithmetic logic unit 74AC/ACT11181

LOGIC DIAGRAM
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Philips Components—Signetics AGL Products Preliminary Specification

4-bit arithmetic logic unit 74AC/ACT11181
SUM MODE TEST TABLE | FUNCTION INPUTS: Sy = S; = Ve, S1=5, =M =GND
PARAMETER INPUT UNDER| OTHER INPUT, SAME BIT OTHER DATA INPUTS OUTPUT WAVEFORM
TEST Apply Ve Apply GND Apply Vec | Apply GND | UNDER TEST
o | " | 5 | e || oo | v 1
v s | x| e [wme | e | R
&:ﬁ A E None None KR aerr‘r;aig'ira P 1
::: B A None None KR :rr:’aiﬁn, ir(!)gn F 1
o g Nore B | Pemang | Pemsiing [ g 1
:;t B None A Rem_;Ba_ining Ren?:ning G 1
Et: x None B Remaining Re_z_’:a(i}:ing Covs »
w5 | e | A e el |
ttght C, None None ‘-/\-:-I %I o‘:%yni 1
DIFF MODE TEST TABLE I FUNCTION INPUTS: S, =S; = Ve, So=S: =M =GND
PARAMETER INPU_IT UNDER| OTHERINPUT, SAME BIT OTHER DATA INPUTS OUTPUT WAVEFGRM
EST Apply Ve | ApplyGND | ApplyVec | Apply GND | UNDER TEST
:gl:: A None B Rem%ining Rergnla(i:r:'ing F .
:;:I:: B A None Rem%ining Regag:l ing 3 ”
a | R | e | 8| e |EmER | v 1
:;‘Z B A None None {lg;r;a_iﬁr_l,irgn P 2
E:j A B None None KR ::;aign' i%gn [ 1
::‘: B None A None KR :rr:jaiBr_I’i%gn G 2
:;ﬁ A None B Rem%ining Rega(i:r;ing A-B ;
o 5 A None Remaining Regag;ing A-B 2
:::T A B None None -A—R ae::jaig' ir(l:gn Chia 2
z:’: B None A None KR :::,a_i_BQ'irégn Chia 1
- O None None KandB Nans ot *
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Preliminary Specification

4-bit arithmetic logic unit

74AC/ACT11181

LOGIC MODE TEST TABLE Il

FUNCTION INPUTS: S, = S,= M= V¢g Sq = S; = GND

oaRAMETER | INPUT UNDER OTHER INPUT, SAME BIT OTHER DATA INPUTS outpur [ oo
TEST ApplyVee | ApplyGND | ApplyVec | Apply GND | UNDER TEST
toLH - = _Remaining =
oy A B; None None AandB, C, Fi 2
o - x Femaining | ¢
for B A None None AandB, C, F; 2
18 18
17 0 N 12 P 17 0 12 X
16 b 13 G 16 _13 Y
15 3 15 3
2 18 2 14
Cq 1 4 -c-n 1 a
] C L -2 k_
28
e I~ 4 Lo P~ 4
27 27
e I~ 5 =% I~ 5
26 -] %6 _
20 — 20 1
f—éz — %—4: 11
Ch CPG C, CPG
— <1 I ci
Fo CPO X0 cro
So cGo Yo cag
1 It opr x1 I epy
G1 I eaq vi I cay
P2 ope x2 = epp
G-I ca2 cot Cnis 2 car con Coea
Ps—f cps co3 c x3— eps coa c
- n+16 n+16
83— cas €06 Craze s~ cea cos ot
Pa—{> cps co? c::;,2 s co7 Eniu
64— coa va—I~ caa
P75 —I] cps x5 = eps
G5 ) cGs vs I CG5
Po L cps x6—] cps
G = cqs ¥6 ] cas
7 cpr7 x7 - cp7
67— car v7 =] og7
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 arithmetic operations shown in the Function Table for Active-Low Data. The signal designators have been changed in Figure 2 to
accommadate the logic functions and arithmetic operations given in the Function Table for Active-High Data.

June 12, 1990
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4-bit arithmetic logic unit 74AC/ACT11181

RECOMMENDED OPERATING CONDITIONS

T4ACI1181 74ACT11181
SYMBOL PARAMETER UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 3.0 5.0 55 4.5 5.0 5.5 %
v Input voltage 0 Vee 0 Vee
Vo Output voltage ] Vee 0 Vee v
AVAV Input transition rise or fall rate 0 10 0 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at V
output will maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS!

cc < 3V. Operation between 2V and 3V is not recommended, but within that range, a device

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage 05TO +7.0 Y
| R V<0 -20
1K DC input diode current mA
or V| > Vcc 20
v
: DC input voltage -0.5t0 Vg +0.5 v
| . Vo< 0 -50
OK BC output diode current mA
or Vo > VCC 50
Vi
° DCoutput voltage -0.51t0 Ve +0.5 Y
DC output source or
| A . Vo =
° sink current per output pin =0t Vee 50 mA
lee DC Vg current +200
or mA
| anD DC ground current +200
Tsta Storage temperature ©510 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
Pror Power dissipation per package .
Plastic surface mount (SO) Above 70°C; derate linearly by BmW/K 400 mw
NOTES:

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 operaling conditions™ is notimplied. Exposure 1o absolute-maximum-rated conditions for
extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

June 12. 1930 127
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Preliminary Specification

4-bit arithmetic logic unit 74AC/ACT11181
DC ELECTRICAL CHARACTERISTICS
74AC11181 74ACT11181
- ¢! TA = -40°C = +25°C TA =-40°C
SYMBOL PARAMETER TEST CONDITIONS Voo | Ta = +25°C o 05°C Ty =+25 16 +85°C UNIT
V | Min | Max | Min | Max | Min | Max { Min | Max
I oH ::?:::VEI output A =B; Vo = Voo 55 05 5.0 05 50| pA
30 | 210 2.10
High-level
Viy input voltage 45 | 3.15 3.15 2.0 2.0 v
55 |385 3.85 2.0 20
3.0 0.80 0.90
Low-level
V,
L input voltage 4.5 1.35 1.35 0.8 0.8 Vv
55 1.65 1.65 0.8 0.8
301 28 2.9
| o = -50pA 45 | 44 4.4 4.4 4.4
High-level 557154 54 5.4 5.4
output voltage Vi=ViLor [ amA 48
VOH (any oulput V;H CH 3.0 2.58 2. v
= 5 | 3.94 3.8 3.94 38
except A=B) | ouEe24mA 4
55 [ 494 48 4.94 48
Lo = -75mA’ 55 3.85 3.85
3.0 0.1 0.1
loL = S0HA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-level Vi=Vior [ 12mA
= . K 0.
Vo output voltage H o 3.0 0.3 4 v
45 0.38 0.44 0.36 0.44
| oL= 24mA
55 0.36 0.44 0.36 0.44
loL = 75mA’ 55 1.65 1.65
th Input leakage current | V) = Vg or GND 5.5 10.1 1.0 10.1 10| pA
lec Su”r':;‘ie“‘ supply V) = Vg or GND, lo = 0mA 55 8.0 80 8.0 80 | pA
Supply current, One input at 3.4V, other inputs
Al
ce TTL inputs High? atVggor GND 55 0.8 1.0 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 one of the specified TTL voltage levels rather than OV or V.

June 12, 1990
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V—SUM MODE; M = S, = S,=0V

74AC11181
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C T"“":a;,g Cto UNIT
Min Typ Max Min Max

toLH Propagation delay 1.5 10.5 149 1.5 156 ns
et Ao Fy 15 8.1 116 15 15.1
oLy Propagation delay _a _ 15 13.0 18.5 15 19.7
torL Bio 7, So=Sy=45V 15 137 | 177 15 20.1 ns
toLn Propagation delay _a 1.5 144 19.4 15 212
| Spto F, So=Sy=4.5V 15 135 | 176 | 15 198 ns
torn Propagation delay M=oV 15 13.2 210 15 22.4 ns
ton S, to A=B = 15 107 | 2165 15 | 177
1> Propagation delay _a . 15 14.2 19.6 1.5 213
tore Spto Couy So =Sy= 4.8V 15 105 | 14% 1.5 18.7 ns
oy Propagation delay _a _ 1.5 13.8 19.2 15 20.8
. | S.to G So = S5=45Y 5 | o1ue | 147 | 15 17.1 ns
teLH Propagation delay . 1.5 12,6 15.9 1.5 17.6
Tory Sato P == ST 18 98 123 15 133 ns
ton Propagation delay _e _ 1.5 124 157 1.5 17.2
torL Aito F, So=S=4.5V 15 102 | 132 1.5 14.4 ns
toH Propagation delay - S.—45 15 144 18.4 15 19.7
oL Bto F, So=S3=4.5V 1.5 11.8 | 146 15 16.2 ns
teun Propagation delay 15 13.7 17.7 1.5 194

g =83=45V
oL S, to F, So=S;=4 15 127 | 154 15 17.1 ns
torH Propagation delay 1.5 16.2 217 1.5 23.7

=S,=45V

tore Syto A=B So=Ss 15 139 | 184 15 207 ns
oLy Propagation delay —S. - 45V 15 16.0 215 1.5 236
torL Spto Cpoq So=8y=45 15 144 | 191 15 | 21.1 ns
LU Propagation delay 15 10.3 13.2 1.5 14.5

f=hin =8,=4.
foHL S,to G So=Sy=4.5V 15 9.2 1.2 15 12.2 s
oL Propagation delay 1.5 16.6 207 1.5 216

= = =4,
oL S,to P So=S;=45V 15 122 | 148 15 17.1 ns

NOTE: &, 10F,” means any & ta anyF while A, 10F; means A, to Fy: &; 10T, (the subscripts must be the same).

hme 12 14G0 4nn



Philips Components—Signetics ACL Products Preliminary Specification

4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V—DIFF MODE; M = 0V

74AC11181
_ ioga Tomp = -40°C to
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C +85°C UNIT
Min Typ Max Min Max
teLH Propagation delay 1.5 105 14.9 1.5 15.6 ns
to Coto Cpug 15 8.1 11.6 15 15.1
toLH Propagation detay Sp=8; =0V, 1.5 135 187 1.5 199 ns
tonL Pato Cpua S, =Sp=4.5V 1.5 136 17.9 15 20.6
toLH Propagation delay Sp=53 =0V, 1.5 15.4 203 15 218 ns
topy Byto Cos Sy =8,=45V 15 14.0 18.3 15 20.4
oL H Propagation delay M=oV 1.5 13.2 21.0 15 224 ns
tonL C,to F, = 15 10.7 16:5 1.5 17.7
toru Propagation delay Sp=5;=0V, 1.5 14.1 19.7 1.5 21.3 ns
tor, Aq.to G S =S=45V 15 10.8 146 15 17.4
ton Propagation delay Sp=S; =0V, 1.5 145 g 200 15 213 "
tonL B.to G S, =S,=45V 15 124 157 15 8.9
toLn Propagation delay Sp=S8y=0V, 1.5 12.8 16.4 15 18.0 ns
topL A.to P Sy =8,=4.5V 15 99 125 15 135
toLH Propagation delay So=5;=0V, 1.5 13.1 16.4 1.5 179 ns
top Byto P Si=S;=4.5V 15 11.2 14.1 1.5 156
teLH Propagation delay Sp=S; =0V, 15 14.7 18.8 1.5 20.1 ne
tonL Ato R Sy =S,=45V 1.5 11.9 14.9 1.5 16.1
teLH Propagation delay Sp=8; =0V, 1.5 145 18.3 1.5 19.9 ns
toHL Bto R S, =S,=4.5V 15 13.5 16.2 15 18.4
torn Propagation delay Sg=53 =0V, 15 16.4 22.0 1.5 24.0 ns
tomy Aqto Fp S =S3=45V 15 14.1 188 185 208
tuy | Propagation delay So=S3 =0V, 15 165 | 222 | 15 | 242 N
toHL Bpto Fy Sy =8,=45V 1.5 15.3 10.8 1.5 216
toLH Propagation delay Sp=5=0V, 1.5 206 25.1 15 275 e
tonL A to A=B 8, =S,=45V 1.5 15.0 18.2 15 215
toLH Propagation delay Sp=S5; =0V, 1.5 204 25.0 15 27.0 ns
oL Byto A=B S, =85,=45V 15 167 | 197 15 22.1

NOTE: &, toF,” means any A to anyF while A, o, means &, 1o F,: &, 10F, (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V—LOGIC AND ARITH MODE

74AC11181
- © T’mb =-40°C to
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C +85°C UNIT

Min Typ Max Min Max

teLH Propagation delay M=4.5V 1.5 11.5 15.2 15 16.6 ns
tap Ajto F, {LOGIC mode) 15 122 15.0 1.5 16.6

tory Propagation delay M = 4.5V 1.5 14.7 18.9 15 20.4 ns
tomL Bito F, (LOGIC mode) 15 133 16.5 1.5 18.2

toy Propagation delay M=0V 15 18.1 205 15 21.2 ne
oL Spto Fy (ARTTH mode) 15 12.5 15.1 15 17.3

LK Propagation delay M=0V 1.5 228 271 15 29.5 ns
tont S,to A=B (ARITH mode) 15 16.0 19.0 1.5 21.2

oLy Propagation delay M=45V 1.5 149 20.3 1.5 214 ns
[T Spto Cphy (LOGIC mode) 1.5 17.0 24:0 1.5 26.5

they Propagation delay M=0V 1.5 15.7 216 1.5 23.6 ns
topL Spto G (ARTTH mode) 1.5 12.6 17.8 15 213

oLy Propagation delay M =4.5V 1.5 16.7 200 15 22.4 ns
oy Syto P (LOGIC mode) 15 12.0 155 15 17.6

NOTE: B, oF, means any B to anyF while B, 10T " means B, lo F: B, 10T, (the subscripts must be the same),

June 12, 1990 121



Philips Components—Signetics ACL Preducts Preliminary Specification

4-bit arithmetic l[ogic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V 20.5V—SUM MODE; M= 5,=S,=0V

74AC11181
- o Tnmb =-40°C to
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C L 85°C UNIT
Min Typ Max Min Max
torn Propagation delay 15 7.1 9.9 1.5 10.8 ne
tonL Aito F; 15 75 114 15 14.7
o H Propagation delay 5 1.5 9.6 143 1.5 14.5
= e =8;=4.5V
TonL Bito F; 0=5 15 100 | 172 | 15 185 ns
LK Propagation delay 1.5 9.6 148 1.5 15.2
=L =S;=4.5V
ot S,to F, So=5S% 15 106 | 170 1.5 18.5 ns
toLnH Propagation delay _ 15 9.2 14.0 1.5 149
o S,to A=B M=oV 15 8.3 134 15 | 141 ne
tol 4 Propagation delay 1.5 9.2 13.2 1.5 14.6
=83=4,5V
oL Sate Cog S0 =55 15 83 143 1.5 163 ns
toLH Propagation delay La 15 5.1 13.0 1.5 14.4
for S.to G So = 83= 48V 15 8.8 136 1.5 16.7 ns
toun Propagation delay _ad 15 84 13.3 1.5 14.1
oL Sa.to P So =S, 48K 15 7.7 10.7 1.5 118 ns
toLH Propagation delay .- ) 1.5 79 13.0 1.8 13.8
forL Aito F, S0 =Sy =48Y 15 83 10.7 15 1.7 ns
toin Propagation delay A\ o _ 15 9.5 14,3 15 15.5
o Bito F; So= Se=4.5V 15 94 14.6 15 159 ns
toum Propagation defay S. =S.—45V 15 9.2 14.0 15 15.2
torL Sato F, 0=S=4. 15 100 | 153 15 16.7 ne
oLy Propagation delay e 1.5 10.8 141 1.5 15.4
tonL S, 1o A=B So=Sg=48V 15 103 | 153 1.5 16.7 ne
toLH Propagation delay =S 45V 1.5 10.4 14.1 1.5 15.3
oHL Spto Cpug So=S5=4. 15 107 | 156 1.5 17.0 ns
oLy Propagation delay _a _ 1.5 73 9.2 1.5 9.9
oL S,t0 G So = Sg= 4.5V 15 8.3 11.2 15 12.1 ne
toLH Propagation delay La 1.5 14.3 17.7 15 18.5
tonL S,to P So=Sy= 48V 15 117 | 148 15 17.1 ns

NOTE: &, 1oF," means any & to anyF while %A, toF " means A, 1o F,; &, toF, (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V—DIFF MODE; M = 0V

74AC11181
_ Tamp = ~40°C to
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C +85°C UNIT
Min Typ Max Min Max
oL Propagation delay 1.5 71 99 1.5 10.8 s
L Coto Cpy 15 7.5 114 15 14.7
toLn Propagation delay Sp=8; =0V, 1.5 95 14.6 1.5 14.8 ns
oL Ao Coyy 5 =S,=45V 15 105 17.3 1.5 19.1
toLn Propagation detay Sp=5; =0V, 1.5 10.5 15.4 1.5 16.0 ns
tomL Ba10 Cpuy 8y =8,=4.5V 15 1.3 17.4 1.5 19.0
tarn Propagation delay B 1.5 9.2 140 15 14.9
tw. | Cuto F, M=oV 15 | 83 | 131 15 { 141 ns
toLH Propagation delay Sp=8; =0V, 1.5 9.1 134 1.5 14.7 ns
tont A.tlo G 8 =S,=45V 15 8.4 146 15 16.2
tor Propagation delay Sg=8; =0V, 15 9.6 13.8 1.5 15.0 ns
topL Bato G Sy =8;=4.5V 15 95 14,2 15 17.3
oty Propagation delay So=S3=0V, 1.5 8.7 13.4 1.5 14.2 s
topL Agto P S, =8,=45V 1.5 8.0 10.2 15 11.2
oy Propagation delay Sp=8;=0V, 1.5 8.6 13.3 15 14.1 ns
oL B,to P Sy=8;=4.5V 15 8.8 11.3 1.5 12.7
oLy Propagation delay Sp=5;=0V, 15 9.7 14.5 1.5 15.7 ns
[y Ato F S, =S5,=45V 1.5 9.7 145 1.5 15.8
e Propagation delay Se=8; =0V, 15 9.4 144 15 155 ns
tomL Bito K S, =S, =45V 1.5 10.8 16.0 15 17.2
oLy Prapagation delay Sp=S; =0V, 1.5 11.0 14.3 1.5 156 ne
torL A.to F, S =S,=45V 1.5 10.5 15.5 15 16.7
oy Propagation delay Sg=58; =0V, 15 109 14.3 15 157 o
oL B.to F, Sy =8,=45V 15 1.2 15.3 15 175
LM Propagation delay So=58; =0V, 15 16.5 20.2 1.5 227 ns
topL A, to A=B S =8,=45V 15 12.8 16.4 1.5 21.0
toLH Propagation delay Sp=8;=0V, 15 16.3 20.0 15 22.1 ne
tort B,to A=B S =8,=45V 1.5 136 18.4 1.5 212

NOTE: &, toF," means any & 10 anyF while A, toF " means A, 1o Fy: A, to T, (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V—LOGIC AND ARITH MODE

74AC11181
- Tamb = -40°C to
SYMBOL PARAMETER TEST CONDITIONS Tomp = +25°C TB5°C UNIT
Min Typ Max Min Max
oLl Propagation delay M =45V 15 76 1.7 15 12.7 ns
T Ajto Fy (LOGIC mode) 15 9.8 150 15 16.1
tory Propagation delay M=45V 1.5 9.8 145 15 155 o
torL Bto F; (LOGIC mode) 15 105 15.6 1.5 17.2
LK Propagation delay M=0V 1.5 10.6 139 15 15.2 ns
ton Syto Ky (ARITH mode) 15 9.8 12.7 15 16.0
oLy Propagation delay M=0V 1.5 17.7 214 1.5 22.7 ns
touL S,to A=B (ARITH mode) 1.5 123 19.0 15 20.9
oL Propagation delay M=4.5V 1.5 9.9 1413 1.5 15.4 ns
top Snto Cpus (LOGIC mode) 15 11.6 210 1.5 23.3
LK Propagation delay M=0V 1.5 10.1 14.4 1.5 16.0 ns
topL S,to G (ARTTH mode) 1.5 9.0 15.2 1.5 18.4 '
toLH Propagation delay M =45V 1.5 10.8 148 1.5 16.4 ns
oL Syto P {LOGIG mods) 1.5 9.0 115 1.5 143

NOTE: B, 1oF,* means any B 1o anyF white B, toF " means B, to F;; B, 107, (the subscripis must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V—SUM MODE; M = $,=5,=0V

74ACT11181
SYMBOL PARAMETER TEST CONDITIONS Tamb = +25°C Tam = 49°C 10 uNIT

Min Typ Max Min Max
oLk Propagation delay 1.5 10.7 175 1.5 18.6 ns
tonL Coto Cpg 15 1.3 16.2 15 18.3
toLH Propagation delay _a _ 1.5 127 203 1.5 21.8
T, Aqto Cry So=Sy= 48V 15 140 | 197 15 220 ns
oL Propagation delay e 1.5 13.5 216 1.5 23.2
i, | Byto Gy So =S3=45V 15 | 138 | 197 | 15 | 220 ns
toLn Propagation delay M <oV 15 11.2 17.1 1.5 18.7 s
tonL Cyte F, = 15 9.9 159 15 174
oLy Propagation delay _a 15 12.8 20.9 1.5 23.3
teHL Agto G So=Sy=4.5V 15 12791 17,8 1.5 20.9 ns
toLn Propagation delay _a . 1.5 12.7 20.6 15 221
o Bito G So=Ss= 45V 1.5 143 | 192 15 213 ns
toLH Propagation delay _ad 1.5 114 18.4 1.5 19.6
e | Ajto P So =5 N 15 9.6 166 15 17.4 ns
toLn Propagation delay e ) 1.5 1.3 18.2 1.5 19.3
tort B,o P o= Sg =45V 15 | 106 | 158 15 166 ns
oLy Propagation delay Lo 15 11.8 17.7 1.5 19.5
tont Ato F So = S;=4.5V 15 110 | 171 15 18.7 ns
teLH Propagation delay _a 15 116 17.3 1.5 19.1
torL B R So=Sy=4.5V 1.5 120 | 19.4 15 206 ns
oy Propagation delay _a _ 15 13.0 188 15 21.0
teHL Agto Fy So=Sy=45V 15 124 | 188 15 20.2 ns
oy Propagation delay S -S.- 1.5 13.1 18.7 15 21.0
oL B,to F, o = S3=4.5V 15 135 | 198 15 213 ns
tolH Propagation delay 1.6 9.5 15.0 1.5 16.3

= = =4,

toi Mio F, So =Sy =45V 15 | 106 | 164 | 15 175 ns
toH Propagation delay _a 1.5 157 19.3 1.5 201
tor, Mto A=B So=S=4.5V 15 140 | 187 15 218 ns

NOTE: &, toF,» means any & to anyF while &, toF means A, o F,; A, oF , (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V—DIFF MODE; M = 0V

74ACT11181
- o Tl.mb = -40°C to
SYMBOL PARAMETER TEST CONDITIONS Tamp = +25°C 85°C UNIT
Min Typ Max Min Max
oy Propagation delay 1.5 10.7 173 1.5 18.6 ns
ey Coto Cpug 15 11.0 16.2 15 18.3
(g Propagation delay Sg=8, =0V, 1.5 12.7 203 1.6 218 ns
oL Ayto Cog S =S,=45V 1.5 135 19.7 1.5 20.8
toLH Propagation delay Sp=53 =0V, 1.5 138 214 1.5 22.7 ns
tFHL Bn to Cn+4 S1 = Sz =45V 1.5 14.8 20.7 1.5 23.0
toLH Propagation delay M =0V 1.5 11.2 171 1.5 18.7 ns
top Coto Fy - 15 9.9 159 15 17.4
oLy Propagation delay Sg=8; =0V, 1.5 12.8 20.8 15 222 ns
o Aato G Sy =5,=45V 15 12.7 18.4 15 20.7
tpLH Propagation delay Sp=8; =0V, 1.5 13.2 20.8 15 21.6 ns
tolL B,to G S, =5,=45V 1.5 13:4 18.7 15 213
trLn Propagation delay Sg=Sg=0V, 15 1.5 185 1.5 19.6 ns
(28 Ayto P Sy=S;=4.5V 15 96 148 15 155
L1 Propagation delay Sp=8 =0V, 15 10.8 18.8 1.5 20.0 ne
topL B.to P Sy =S,=45V 15 10.4 15.1 1.5 16.3
toLn Propagation delay Sp=S5; =0V, 15 11.9 17.8 1.5 19.6 ns
tonL Ato R S, =S,=45V 1.5 11.2 17.2 15 19.9
oM Propagation delay Sy=5; =0V, 1.5 12.1 178 1.5 19.5 ns
top Bt R Sy =5,=45V 1.5 12.0 186 15 20.7
tpLH Propagation delay Sp=8; =0V, 1.5 13.2 19.0 15 211 ns
tonr Ato F, Sy =S,=45V 15 12.6 18.9 15 20.3
ton Propagation delay So=5; =0V, 1.5 136 194 15 215 ns
topyL By to Fy S =S,=45V 15 131 18.7 15 20.4
toen Propagation delay Sp=5; =0V, 15 18.0 21.6 1.5 23.7 ns
tont A to A=B 8, =S,=45V 15 160 | 215 15 246
toLn Propagation delay Sg=8; =0V, 15 185 227 15 239 ns
tonL Byto A=B Sy =S;=4.5V 15 165 22.0 15 254

NOTE: &, toF,” means any A& to anyF while 7, toF ;" means &, to F;; &, toF , (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V—1 OGIC AND ARITH MODE

74AACT11181
SYMBOL PARAMETER TEST CONDITIONS Tams = +25°C Tams = 40°C 1o UNIT

Min Typ Max Min Max
toLu Propagation delay M=45V 15 10.0 15.9 1.5 18.3 ns
PuL Ajto F| (LOGIC mode) 1.5 11.0 174 15 19.6
toLy Propagation delay M=4.5V 1.5 12.2 180 1.5 19.6 ns
to Bto F, (LOGIC mode) 15 115 18.3 1.5 19.6
LK Propagation delay M=0V 1.5 121 18.3 1.5 20.1 ns
fonL Spto Fy {(ARITH mode) 15 10.6 15.8 15 17.4
oLy Propagation delay M=0V 1.5 18.7 22.1 15 234 ns
touL S,to A=B (ARTTH mode) 1.5 17.2 222 15 254
toy Propagation delay M=4.5v 15 13.9 218 15 236 ns
ton Spto Cpyg {LOGIC mode) 15 15.3 223 15 252
teLH Propagation delay M=0V 1.5 12.7 205 15 223 ns
topL Spto G (ARITH mode} 15 138 19.7 15 220
toLH Propagation delay M =45V 1.5 12.4 186 1.5 205 ns
oL S,to P (LOGIC mode) 1.5 11.7 177 15 18.0

NOTE: B, toF " means any B to anyF while B, toF 7 means B, o F, ; B, 1o T, (the subscripts must be the same).
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4-bit arithmetic logic unit 74AC/ACT11181
AC WAVEFORMS
INPUT
OUTPUT
Waveform 1. Waveforms Showing Propagation Delays for Non-Inverting Paths J
INPUT
QuUTPUT
Waveform 2. Waveforms Showing Propagation Delays for Inverting Paths
WAVEFORM CONDITIONS
INPUTS OUTPUTS
AC VIN =GND to Vcc, v v v
= to
Vi = 50% Ve out = VoL 10 Vou
Vy = GND to 3.0V,
ACT Vu = 50% Vce
V=15V
TEST CIRCUIT
Vee
PULS
GENERATOR = * o.Lu.T
] R
T J— Ic L L
Test Circuit
DEFINITIONS

C_ = Load capacitance, 50pF; includes jig
and probe capacitance

R_= Load resistor, 500Q
Ry= Termination resistance should be
equal to Zgyy of pulse generators
Input pulses: PRR < 10MHz
t=4= 3ns
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Ordering Information

ACL Products

TYPE NUMBER DESIGNATIONS

74 XXX 11 XX

XXX X
L Package Code;

N = Plastic DIP
D = Plastic Surface Mount Device

Three Character Device Code
(Functienally Compatible to LSTTL Code;
00 =000, 74 = 074)

Pinout Designator;
Center Voe/GND pins

AC = CMOS Input Switching Levels;
Supply Voltage Range 3V to 5.5V

ACT = TTL input Switching Levels;
Supply Voltage Range 4.5V to 5.5V

74 = Commercial Operating Temperature
Range; -40°C to +85°C
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