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74AC11181

Arithmetic Logic Units/Function Generators

The ‘AC11181 is an arithmetic logic unit (ALU)/function generator that has a complexity of 75
equivalent gates on a monolithic chip. These circuits perform 16 binary arithmetic operations on two
4-bit words as shown in Tables 1 and 2. These operations are selected by the four function-select
lines (SO, S1, S2, S3) and include addition, subtraction, decrement, and straight transfer. When
performing arithmetic manipulations, the internal carries 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 these
devices for fast, simultaneous carry generation by means of two cascade outputs G and P for the
four bits in the package. When used in conjunction with the ‘AC11882 full carry look-ahead circuits,
high-speed arithmetic operations can be performed. The method of cascading ‘AC11882 circuits with
these ALUs to provide multilevel full carry look-ahead is illustrated under signal designations.

If high speed is not important, a ripple-carry input (Cp) and a ripple-carry output (Cn + 4) are
available. However. the ripple carry delay has also been minimized so that arithmetic manipulations
for small word lengths can be performed without external circuitry.
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ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

TI0184—D3119, APRIL 1989—REVISED MARCH 1990

e Flow-Through Architecture to Optimize PCB
Layout

e Center-Pin Vgc and GND Configurations to
Minimize High-Speed Switching Noise

o EPIC™ (Enhanced-Performance Implanted
CMOS) tum Process

o 500-mA Typical Latch-Up Immunity at 125°C

e Full Look-Ahead for High-Speed Operations
on Long Words

o Arithmetic Operating Modes:
Addition
Subtraction
Shift Operand A One Position
Magnitude Comparison
Plus Twelve Other Arithmetic Operations

® Logic Function Modes:
Exclusive-OR
Comparator
AND, NAND, OR, NOR

¢ Package Options Include Plastic “‘Small
Outline” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DiPs
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Pin numbers shown are for DW, JT, and NT packages.

EPIC is a trademark of Texas Instruments Incorporated.
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signal designations

In both Figures 1 and 2, the polarity indicators () indicate that the associated input or output is active-
low with respect to the function shown inside the symbol, and the symbols are the same in both figures.
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data
and should be used with the logic functions and arithmetic operations shown in Table 1. The signal
designations have been changed in Figure 2 to accommodate the logic functions and arithmetic
operations for the active-high data given in Table 2. The 'AC11181 and 'AC11881 together with the
'AC11882 can be used with the signal designation of either Figure 1 or Figure 2.
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(USE WITH TABLE 1)

Pin numbers shown are for DW, JT, and NT packages.

(USE WITH TABLE 2)
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description

The 'AC11181 is an arithmetic logic unit (ALU)/function generator that has a complexity of 75 equivalent
gates on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as
shown in Tables 1 and 2. These operations are selected by the four function-select lines (SO, S1, S2, 83)
and include addition, subtraction, decrement, and straight transfer. When performing arithmetic
manipulations, the internal carries 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 these devices for fast, simultaneous carry
generation by means of two cascade outputs G and P for the four bits in the package. When used in
conjunction with the 'AC11882 full carry look-ahead circuits, high-speed arithmetic operations can be
performed. The method of cascading 'AC11882 circuits with these ALUs to provide multilevel full carry
look-ahead is illustrated under signal designations.

If high speed is not important, a ripple-carry input (Cn) and a ripple-carry output (Cp, -+ 4) are available.
However, the ripple carry delay has also been minimized so that arithmetic manipulations for small word
lengths can be performed without external circuitry.

The 'AC11181 will accommodate active-high or active-low data if the pin designations are interpreted as
follows:

PACKAGE PIN NUMBERS AND DESIGNATIONS

DW, JT, or NT 25 26 27 28 19 | 20 23 24 [ 11 ] 10 5 4 1 14 12 13
FK 4 5 | 6 7 26 | 27 2 3 |18 17 12 1 8 2 19 20
Active-low data - _ - -

A3 A2 Al Ao | B3 | B2 B1 Bo |F3| Fe F1 Fo Ch |Cnta| P G
{Table 1)
Active-high dala

A3 A2 Al AO B3 B2 81 BO | F3| F2 F1 FO Ch [Chia| X Y
(Table 2) B

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-around or forced carry to
provide A —B.

The 'AC11181 can also be used as a comparator. The A = B output is internally decoded from the
function outputs (FO, F1, F2, F3) so that when two words of equal magnitude are applied at the A and B
inputs, it will assume a high level to indicate equality (A - B). When performing this comparison, the ALU
must be in the subtract mode with Cn = H. The A = B outout is open drain so that it can be wired-AND
connected to give a comparison for more than four bits. The carry output (Cp + 4) can also be used to
supply relative magnitude information. Again, the ALU must be placed in the subtract mode by placing the
function select input S3. 82, S1, S0 at L, H, H, L, respectively.

INPUT C oUTPUTC ACTIVE-LOW DATA | ACTIVE-HIGH DATA
" nta (FIGURE 1) (FIGURE 2)
H H A B A F
H L A-B A-B
L H A -B A~ B
L L A- B A B

These circuits have been designed not only to incorporate all of the designer’s requirements for arithmetic
operations but also to provide 16 possible functions of two Boolean variables without using external
circuitry. These logic functions are selected using the four function-select inputs (S0, S1, S2, S3) with the
mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in
Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR and OR functions.

xas *P

E
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TABLE 1
ACTIVE-LOW DATA
SELECTION mM=H M = L; ARITHMETIC OPERATIONS
LOGIC Ch=1 Ch=H
s3 2 1 so FUNCTIONS {no carry) {with carry)
L L L L |[F=R& F = AMINUS 1 F=A
L L L H |F=7B F = AB MINUS 1 F = AB
L L H L F=A+8B F = ABMINUS 1 F = AB
L L H H | F=1 F = MINUS 1 (2's COMP) | F = ZERO
L H L L F=A+8B F=APLUS(A + B) F = APLUS (A + B)PLUS1
L H L H |F=~B F = ABPLUS (A + B) F = ABPLUS (A + B)PLUS 1
L H H L F=A®B F=AMINUSBMINUS1 | F = AMINUSB
L H H H F-A+B F=A+B F - (A + B)PLUSH
H L L L |F=A8 F = APLUS(A + B) F = APLUS (A + B)PLUS 1
H L L H |F=A®B F = APLUSB F = APLUSBPLUS 1
H L H L |[F=8 F = ABPLUS (A + B) F = ABPLUS (A + B)PLUS 1
H L H H |[F=A+B |F=(A+B) F=(A+B)PLUSH
H H L L {F=0 F = APLUS At F = APLUS APLUS 1
H H L H | F=AB F = ABPLUS A F = ABPLUSAPLUS 1
H H H L | F=AB F - ABPLUS A F + ABPLUSAPLUS1
LH H H H |F=A F=A F = APLUS 1
TABLE 2
ACTIVE-HIGH DATA
SELECTION M=H M = L; ARITHMETYIC OPERATIONS
LOGIC Ch=H Ch=1L

3 sz s1 S0 FUNCTIONS {no carry) {with carry)
L L L L [F=A F~A F = APLUS 1
L L L H |[F=-A+HB F=A+B F = (A +B)PLUS 1
L L H L |F=%8 F-A+B F ~ (A4 BYPLUS1
L L H H |F=0 F = MINUS 1 (2's COMP) | F = ZERO
L H L L |F=2B F = APLUS AB F = APLUS AB PLUS 1
L H L H |F=8B F — {A + B)PLUS AB F = (A + B)PLUS ABPLUS 1
L H H L |[F-AeB F=AMINUSBMINUS1 | F = AMINUSB
L H H H F = AB F = ABMINUS 1 F=AB
H L L L |F-A+8B F = APLUS AB F = APLUS ABPLUS 1
H L L H |F-A®B8 F = APLUSB F = APLUS BPLUS1
H L H L F-8 F = (A + B) PLUS AB F = (A + BYPLUS ABPLUS 1
H L H H | F=AB F = ABMINUS 1 F = AB
H H L L | F=1 F = APLUS At F = APLUSAPLUS 1
H H L H |F=A+8 | F=(+BYPLUSA F = (A + BYPLUS APLUS 1
H H H L |F=A+B | F=(A+B)PLUSA F= (A+B)PLUSAPLUS 1
H H H H |F=A F = AMINUS 1 F=A

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

Texas {i)
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logic diagram (positive logic)
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Pin numbers shown are for DW, JT, and NT packages.
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VCC
Input voltage range, V| (see Note 1)

Input clamp current, ljk (V| < 0 or V| > V()
Continuous output current, 10 (Vo = 0 to V¢e)

Continuous current through Vo or GND pins
Storage temperature range

Outputvohagerange,Vo(seeNote1).....,...‘......:...H,.:...‘...‘ ....
Output clamp current, IoK (VO <00orVO > VCO) - -+ i i

-05Vto7V

~05VtoVog + 05V
~05VioVoe + 05V

+20 mA
+50 mA
+50 mA
1200 mA
—65°C to 150°C

1 Stresses beyond those listed under ‘absolute maximum ratings” may cause parmanent damage to the device. These are stress ratings only
and functionat operation of the device at these or any other conditions beyond those indicated under “‘recommended operating conditions” is
not impiied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54AC11181 74AC11181
MIN NOM MAX| Wik Nom wax| “MT
Vcc  Supply voltage 3 5 55 3 5 55 \
veg - 3V 2.1 2.1
ViH High-level input voltage Voo = 45V 3.15 3.15 Vv
'Vog = 55V 3.85 3.85
Voo = 3V 09 0.9
VIL Low-level input voitage 'V(;E =45V 1.35 1.35 v
Vee ¢ 5.5V 1.65 1.65
Vi Input voltage ¢} vee 0 vee v
Vo QOutput voltage 0 \o%e] 0 vee Vv
Vee < 3V 4 4
loH High-level output current All outputs except A = B | Voo — 45V —24 - 24 mA
Voo - 55V -24 - 24
Voo - 3V 12 12
loL Low-level output current WC_ 45V 24 24 mA
VoG - 55V o 24 24
At/Av  Input transition rise or fall rate T o} 10 o} 10| ns/V
Ta Operating free-air temperature N 55 125 | 40 85 °C

{t’
TEXAS
INSTRUMENTS
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C 54AC11521 | 74AC11521
PARAMETER TEST CONDITIONS vee N TYP MAX T MIN. WAX | MIN_ mMAX| UNIT
3v 29 29 29
IOH = - 50 pA | a5V | 44 44 44
55V 54 54 54
Any output IoH = 4mA 3V 2.58 2.4 2.48
VOH | gycepta ~ B a5v | ae4 a7 38 v
loH = ~24mA 55V 494 47 4B
IOH = 50 mA? 55V 385
IOH = 75 mA? 55V . 385
IoH | A=8B :gcjvzz v 05 10 50 pA
av 0.1 01 01
oL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
oL = 12mA v 0.36 05 044
voL 45V 0.36 05 oas| Vv
oL = 24mA 55V 036 05 0.44
oL = 50 mAt 55V 165
foL = 75 mAf 55V 165
I | Vi = Vecor GND T 55V +0.1 11 1| wa ]
Vi = Voo or GND,
ice 55V 8 160 80| pA
lo=0
Cj V| = Vcg or GND 5V 45 F |
Co [A=B Vo = Voo or GND 5V 11 pF |

T Not more than one output should be tasted at a time and the duration of the test should not excead 10 ms.

Mmmiw of development. hm l
or design phase

nd ofhwe specifications sre design goels. Texss Inetruments T b
reserves the right to change or discontinue these products EXAS
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switching characteristics over recommended operating free-air temperature range,
Vce = 3.3V = 0.3V (unless otherwise noted) (see Figure 3)

SUM mode; M = 81 = 82 = 0V,S80 = §3 = 45V

PARAMETER FROM To Ta = 25°C S4AGUI1B1 | 74ACTIBT |

(INPUT) (OUTPUT) MIN  TYP MAX| MIN MAX| MIN MAX

PLH . . 15 105 149| 15 166| 15 158
tPHL n nt4 15  B1 116] 156 68| 15 51|

tBLH A A c 15 13 185| 15 211| 15 197
PHL ny n+4 15 137 77| 18 =211| 15 20| ™

1PLH S N 15 144 194 15 219 15 212
PHL ny n+4 15 135 176| 15 21| 15 198| ™

tPLH N A E 15 132 21| 15 24| 15 224
PHL n ny 15 107 68| 15 194| 15 77| ™

tPLA v = 15 142 196| 15 217| 15 213
PHL ny 15 108 145| 15 =204| 15 187| ™

PLH A E = 15 138 192| 15 216| 15 208
PHL y 15 116 147, 15 201] 15 171] ™

tPLH A . 15 126 158] 15 191 15 176
tPHL Ny 15 96 123| 15 144| 15 133|

PLH 15 124 157| 156 187 15 172
Any B [ ns

PHL 15 102 132| 15 156| 15 144

) . - 15 144 184 15 21| 15 197
Ai Fi ns

PHL 15 118 146] 15 17.7| 15 162

PLH _ - 15 137 177] 15 212] 15 194
Bi Fi ns

PHL 15 127 154 15 189| 15 171

tPLH - - 15 162 217| 15 256| 15 237
PHL Al Any F excap! Fi 15 139 184| 15 226| 15 207| "

PLH - 15 16 215| 15 256| 15 236
PHL Bi Any F except Fi 15 144 193] 15 229] 18 =21a| ™

mode switching; S1 = S2 = 0V,S0 = 83 = 45V
PARAMETER FROM T0 Ta = 25°C SAACT1181 | 74ACTIIBY |

(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX

PLAH - 15 108 132| 15 157| 15 145
M Any F ns

1PHL 15 92 12| 15 136| 15 122

PLH 15 166 207| 15 22a| 15 216
M A=B ns

1PHL 15 122 148| 15 194 15 171

PRODUCT PREVIEW Information concerns products in the
e X3
reserves m‘-“rctgm 10 cn:'n.go (4 dI:::.nthuc mumwm‘:t TE.XAS

wiout natce INSTRUMENTS
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switching characteristics over recommended operating free-air temperature range,

Vee = 3.3V + 0.3V (unless otherwise noted) (see Figure 3)
DIFF mode; M = SO = 83 = 0V,S1 = §2 = 45V

PARAMETER —( TFROM | 10 "L"T‘Ajzs?’i;‘ [ s4acitisy | 74ACti1181 | l;;:]
B C(NPUT) | (OUTPUT) [ MIN TYP MAX| MIN MAX| MIN MAX
L 15 105 148] 15 166] 15
7oL Cnta 15 81 116] 15 168| 16 151] ™
e r” T " Y5 135 1B7| 15 212] 15 1
T el Any A Cnia TT1s 136  179| 15 218 15 ns
o - Tl 15 154 203 15 224 15
Any B Chia . .
15
R Y
B S L ol
15
A"YA G T 15 108 146 15 193] 15 ns
AR T s s 20 15 e8] 15 T
R B o - i 1 M
_ y 15 128 164] 15 195| 15
Any A P RS 12’3‘}‘ 15 146] 15 ns
T T T U5 s 164 15 194 15 179 |
Any B e TTis 112 ey | 15 168 15 ns
B T T “15 147 18B| 15 =214] 15
Al Fi “Ths 119 asg| 15 i7e| 15 1ei| ™
_ o 45 145 83| 15 2t2| 15 T
Bi h 15 135 162| 15 202 15 ns
T T 45 e T 22 s 26| 15
Al Any F except Fi - '*1*:5'"’ - *m"{aﬁs'j *?'/’2?7—‘ - rg* ns
o T T 95 165 222 15 263 15 T
Bi Any F oxcept £ "5 153 198| 15 237] 15 218] ™
_ 1 ) | 15 208 251 15 282| 15 |
A”VA A B 15 15 182| 15 232| 15 ns
- | T T 795 T 204 7 25| 15 215 15 I
A"VB i A B [ 15 167 o7 15 eae| 15 ns

PRODUCT PREVIEW information concerns products in the
formative ov design phasa of deveiopment. Characteritic date
and other spacifications wre design goals. Texas Instruments

resarvas the right to chanpe or discontinue these products
without notice.
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switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V = 0.3V (unless otherwise noted) (see Figure 3)

LOGIC and ARITH modes

FROM TO Ta = 25°C 54AC11181 | 74AC11181
PARAMETER | \pumy | outputy| TESTCONDITIONS  0i™ie max| MIN max| MIN wax| M7
tPLH _ _ 15 115 152| 15 18] 15 166
— W‘PiHL — Any A Any F M - 4.5V {LOGIC mode) - 5 122 35 s a7 15 166 ns
PLH _ _ 15 147 189 15 214 15 204
PHL Bi F M 45VI(LOGICmode) —1e"y3% ““jgu 15 1e7| 15 82| "
PLH . 16 1641 205| 15 22 15 212
PHL Any S Any F M = 0V, (ARTH mode) 15 125 151 TERTY el s
tPLH _ 15 228 271 15 3t i5 295
PHL Any S A-B M - 0V, (ARITH modse) 15 16 prS 15 237 15 Tz ns
tPLH ] 15 149 203| 15 237 15 214 ]
“tPHL AnyS | Cnia | M- 45V (LOGICmode) F— o7~ 5" 15 "297] 15 265
== LR B Ui
PLH _ 15 167 20| 15 247! 15 224 T
= Any S P M - 4.5V, (LOGIC mode) 5 12 55 15 198 ji s 17? ns

PRODUCT PHEYIEW injormation concerns peoducts in the
formative or design phase of developmani. Characteristic data
and other spacifications are design goals. Texas Insiruments
reserves the right to change or discontinue these products
without nofice.

{ip
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switching characteristics over recommended operating free-air temperature range,
Vce = 5V * 0.5V (unless otherwise noted) (see Figure 3)

SUM mode; M = S1 = 82 = 0V,80 = 83 = 45V

. FROM To Ta = 25°C S4ACTI181 [ 74ACTItRl [
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
PLH . . 15 71 98| 15 126| 15 108
PHL n nt4 15 75 14| 15 168| 15 147| ™
PLH B ; A c 15 96 143] 15 156 15 145
tPHL n n+ta 15 10 72| 15 204| 15 85| ™
tPLH B . 15 96 148| 15 164| 15 152
PAL ke nt4 15 106 17| 15 204| 15 85|
B tPLH . o 15 92 14 15 6| 15 18]
PHL n Y 15 83 131] 15 15| 15 141
tPLH A E = 15 82 12| 15 58] 15 1as|
tPHL i 15 83 143| 15 185| 15 163
tPLH AnvE = 1.5 9.1 13 1.5 157 1.5 144 ns
PHL y 15 88 136| 15 187| 15 167
PLH .- . 15 84 133 i5 16| 15 tat|
tPHL Y 15 77 107| 15 136| 15 118
) tPLH A E B 15 7.9 13 1.5 148 1.5 138 ns
tPHL e 15 83 107| 15 13| 15 117
tPLH X . 15 85 43| 15 167] 15 155
tPHL 15 04 146] 15 174| 15 158
e 5 . 15 92 14| ¥5 63| 15 52|
1PHL 15 10 153| 15 175] 15 167
PLH X A F 15 108 141| 15 166| 15 154
PHL Any i ny 15 103 153 15 184| 15 187| ™
PLH — 165 104 141| 15 167| 15 153
tenL 1 Any B Any F 15 107 156 15 187| 15 17| ™
mode switching; S1 = $2 = 0V,S0 = 83 = 45V
ARAMETER FROM T0 Ta = 25°C B4ACTIT81 | 74ACIII81 |
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX | MIN MAX
PLH 15 73 92| 15 107| 15 99
PHL M Any ¥ 15 83 12| 18 135| 15 21| ™
tpLH " R 15143 177] 15 181 15 86|
tPHL 15 117 148 15 194| 15 174
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54AC11181, 74AC11181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

TI0184—D3119, APRIL 1989—REVISED MARCH 1990

switching characteristics over recommended operating free-air temperature range,
Vee = 5V £ 0.5V (unless otherwise noted) (see Figure 3)

DIFF mode; M = SO

S§3 = 0V,S1 =82 =45V

FROM To Ta = 25°C 54AC11181 | 74AC11181
PARAMETER (INPUT) {(OUTPUT) MIN _TYF MAX| MIN MAX| min_ wmax| UMT
tPLA 15 71 99| 15 126| 15 108
tPHL Cn Cnt4 15 75 14| 15 168| 15 47|
tPLH - 15 95 146| 15 157| 15 148
tPHL Any A Cn+4a 15 105 173| 15 212| 15 184| °
tPLH 15 105 154| 15 173| 15 16
tPHL AnyB Cn+a 15 113 174| 15 21| 15 18| ™
tPLH _ 15 92 14| 15 16| 15 149
PHL Cn Any F 15 83 131| 16 15| 15 141|
tPLH 15 91 134| 15 18| 15 147
tPHL Any A G 15 84 146| 15 81| 15 62| ™
tPLH 15 96 138| 15 163| 15 15
tPHL AnyB G 15 95 142| 18 19| 15 73| "™
1PLH _ 75 87 134| 15 1531| 15 142
tPHL Any A P 15 8 102]| 15 126| 15 12| ™
PLH 15 86 133| 15 149| 15 141
tPHL Any B P 15 88 13| 15 142| 15 127 ™
PLH _ ' 15 97 145| 15 169| 15 157
PHL Al Fi 15 97 145| 15 73| 15 58] ™
PLH , ' 156 94 144| 15 167| 15 155
PHL B Fi 15 108 16| 15 88| 15 172| ™
t - 75 11 143| 15 18] 15 158
t::::: Any A Any F 15 105 155| 15 184 15 167|
tPLH 15 109 143| 15 17| 15 167
tPHL Any B AnyF 15 112 153| 15 192| 15 75| ™
PLH - 15 165 202| 15 236| 15 227
PHL Any A AB 15 128 164| 15 232| 15 21) ™
PLH 15 163 20| 15 23| 15 221
tPHL AnyB A”B 15 136 184| 15 248| 15 =212| ™
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54AC11181, 74AC11181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D3119, APRIL 1988—REVISED MARCH 1990—T10184

switching characteristics over recommended operating free-air temperature range,
Vce = 5V % 0.5V (unless otherwise noted) (see Figure 3)

LOGIC and ARITH modes

PARAMETER FROM T0 TEST CONDITIONS Ta = 25°C S4AC11181 | 7aACTIIB |
(INPUT) | (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
PLH 15 76 17| 15 138| 15 127
PHL Any A Any F M - 4.5V (LOGIC mode) s 98 15 5 Ti78 YERTY] ns
PLH _ ] 15 98 145| 15 166| 15 155
PHL Bi Fi M 4SV(LOGICmode) o405 156 15 181 15 72| ™
PLH _ 15 106 139| 15 165| 15 152
PHL AnyS o AnyE | M OV @ARITHmode) b g oo 15 178 15 18] ™
PLH 15 177 214| 15 237| 156 227
PHL AnyS | AB ) M OVARITHmode) |00~ g 15 237| 15 208| "
B tPLH s | G W 45V, (LOGIC mog 15 99 143| 15 166] 15 154
tPHL ny nia S sV mode) Tys 116 21| 16 263| 15 23a] ™
tPLH 15 101 144] 15 177] 15 16
EEETI— Any S G M = 0V, (ARITH mode) 5 o 152 15 sl 15 ea] ™
PLH s ’ M = 45 (LOGIC mod 15 108 148 15 182| 15 164
PHL i = 4.5 V. (LOGIC mode) ¢ 9 115| 15 164 15 43| "
operating characteristics, Vg = 5V, Tao = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL: 50pF,f 1MHz 119 pF
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54AC11181, 74AC11181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

Ti0184—D3119, APRIL 1989—REVISED MARCH 1990

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE

FUNCTION INPUTS: M = St

=82 =0V,80 = §2 = 45V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER U:EDSE: APPLY APPLY APPLY APPLY U:ED;I_R S"El:‘;:l?:::)
45V GND 45V GND { )
tPLH — — Remaining !
PHL Ai Bi None KandB Cn Fi In-Phase
tPLH — ~ Remaining .
PHL Bi Ai None KandB Cn Fi In-Phase
tPLH _ - Remaining =
PHL Ai Bi None None AandB, Cn P In-Phase
tpLH - _ Remaining =
PrL Bi Ai None None AandB, Cp P In-Phase
t _ _ Remainin Aemain
PLH Ai None Bi aining maining G In-Phase
tPHL B A, Cn
t — — Remainin Remainin
PLH Bi None Ai aining = 9 G in-Phase
tPHL B A Cn
tPLH All Al Any F
L Cn None None X 5 orCn i 4 in-Phase
tPLH —_ - Remaining Remaining
=y At None Bi 8 A Cn Chta Out-of-Phase
tPLH — - Remaining Remaining
tPHL Bi None Ai 5 & Cn Ch+4a Out-of-Phase
MODE SWITCHING TEST TABLE
FUNCTION INPUTS: S1 = 82 = DV,S0 = §3 = 45V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER U:ED:TR APPLY APPLY APPLY APPLY U:ED;_R S"E’::IE(;?:EMG
45V GND 45V GND ¢ )
PLH Remaining g =
- — = = A Any F n-Ph
PHL M AandB B2, A2,Cp ny n-Phase
tPLH Remaining R _
PHL M — — AandB B1,A1,Cp A-B In-Phase
i
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PARAMETER MEASUREMENT INFORMATION

DIFF MODE TEST TABLE
FUNCTION INPUTS: M = S0 = S3 = 0V, S1 = §2 = 45V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OouTPUT
PARAMETER U:EDSE_I_R APPLY APPLY APPLY APPLY U:EDSEI_R Sva::IEGFl?:EMS
45V GND 45V GND { )
N Remaini Aomain
PLH Ai None Bi emaning omainng Fi In-Phase
tPHL A B.Cn
|f Remaininy Remainin:
PLH Bi Ai None g 9 Fi Out-of-Phase
1PHL A B,.C,
PLH < Remaining
PHL Ai None Bi None Kand B, Cp [ In-Phase
PLH § ) Remaining
PHL Bi Ai None None KandB. Cp P Out-of-Phase
tPLH . ) Remaining
PHL Ai Bi None None KandB, Cp G In-Phase
tPLH : - Remaining
PHL Bi None Ai None KandB, Cy G Out-of-Phase
1 Remainin Remaini
PLH Ai None Bi nng ning A B In-Phase
tPHL A B.Cn
1 Remainin Remainin,
PLH Bi A None 9 9 A-B Out-of-Phase
tPHL A B.Cn
1PLH Al Cn+4
PHL Cn None None EandB None oranyF In-Phase
tPLH § ) Remaining
PHL Ai Bi None None KandB, C, Cnta Out-of-Phase
tPLH ) Remaining
L Bi None Ai None RandB.Cy Cn+4 In-Phase
LOGIC MODE TEST TABLE
FUNCTION INPUTS: S0 = 83 = 0V, S1 = §2 = M = 45V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER U_;';ET" APPLY APPLY APPLY APPLY UT"ED;_" s‘:’::z’:::g
45V GND 45V GND { )
PLH y ) Remaining )
1PHL A Bi None None RandB, Gy, Fi Out-of-Phase
PLH — . Remaining
1oL Bi Ai None None RandB,Cn Fi Out-of-Phase
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PARAMETER MEASUREMENT INFORMATION

Vee
FROM OUTPUT _ AL - 800
UNDER TEST FROM QUTPUT
| UNDER TEST TEST POINT
Cp = 50 pF 500 0
{See Nate A} CL = 50 pF
| {See Note A)
LOAD CIRCUIT, TOTEM-POLE OUTPUTS LOAD CIRCUIT, OPEN-DRAIN OUTPUT
T, S A VI vee
(See Note B} 50% Vcc 50% vee
| : 0
tPLH J¢—} |
| ! —_— - =V
IN-PHASE 1 ! 50% v OH
ouTPUT cc

OUT-OF-PHASE ! ' Vou
el 50% V| 60% V,
o Nemvee o vee

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 50 Q, ty = 3 ns, tf = 3 ns.

For testing fmax and pulse duration: ty = 1to 3 ns, tf = 1to 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 3. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
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