TYPES SN54181, SN54L5181, SN545181,
SN74181, SN74LS181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

DECEMBER 1972 — REVISED DECEMBER 1983

SN54181, SN54LS 181, SN545181 ... J ORW PACKAGE
SN74181 ... .J ORNPACKAGE
SN74LS181,SN745181 ... DW. JORN PACKAGE

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

A-B
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. L (TOP VIEW)
s Input Clamping Diodes Minimize 1 vec
Transmission-Line Effects % A1
B1
e Darlington Outputs Reduce Turn-Off % Az
- B2
Time 7 %
e Arithmetic Operating Modes: % %3
Addition % Cnia
Subtraction B P

Shift Operand A One Position

Magnitude Comparison

Plus Twelve Other Arithmetic
Operations

SN541L5181, SN54S181 ... FK PACKAGE
SN74L5181, SN74S181 ... FN PACKAGE
[TOP VIEW)

[3)

e Logic Function Modes:
Exclusive-OR
Comparator
AND, NAND, OR, NOR
Plus Ten Other Logic Operations

NC - No internal connectian 3
TYPICAL ADDITION TIMES
NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING "181 USING ‘L5181 USING '$181 ARITHMETIC/ LOOK-AHEAD BETWEEN &,
BITS AND '182 AND "182 AND "$182 LOGIC UNITS [CARRY GENERATORS ALU's o
1t04 24 ns 24 ns 1ins 1 NONE -
5t0 8 36 ns 40 ns t8ns 2 RIPPLE E
910 16 36 ns 44 ns 19ns 3ord 1 FULL LOOK-AHEAD Q
17 t0 64 60 ns 68 ns 28 ns 510 16 2tob FUuLL LOOK-AHEAD -
description t
The '181, ‘LS181, and 'S181 are arithmetic logic units (ALU)/function generators that have 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 {50, S1, 52, 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 lcok-ahead scheme is made
available in these devices for fast, simuitaneous carry generation by means of two cascade-outputs (pins 15 and 17) far
the four bits in the package. When used in conjunction with the SN54182, SN545182, SN74182, or SN745182, 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. The
method of cascading ‘182 or ‘S182 circuits with these ALU's to provide muiti-level fuli carry look-ahead is itlustrated
under typical applications data for the "182 and 'S182.
if high speed is not of importance, a ripple-carry input (Cp) 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
perfarmed without external circuitry.
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TYPES SN54181, SN54LS181, SN545181,
SN74181, SN74L5181, SN74S5181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description (continued)

The 181, ‘L5181, and 'S181 will accommodate active-high or active-low data if the pin designations are interpreted as
follows:

PIN NUMBER 2 1 123 |22 31 20119 |18 9 |10 11| 13| 7 16 |15
Active-low data (Table 1) | Ag | Bg | A1 |B1 | A2 |Bo |Ag |B3 [Fo |F1 |F2 [F3 [Ch[Crig
Active-high data (Table 2})] Ag | Bo | A1 [B1 | A2 [B2 [A3 |B3 |[Fo [F1 | F2| F3 [Cn [Chra [ X

<jong

Subtraction is accomplished by 1's complement addition where the 1 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 "181, ‘LS181, or 'S181 can also be utilized as a comparator. The A = B output is internally decoded from the
function outputs (F0, 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 = 8), The ALU must be in the subtract mode with Cn = H when perform-
ing this comparison. The A = B autput is open-collector so that it can be wire-AND connected to give a comparison
for more than four bits. The carry output (Ch+4) can also be used to supply relative magnitude information.
Again, the ALU must be placed in the subtract mode by piacing the function select inputs $3, §2, 51,80 at L, H, H, L,
respectively,

ACTIVE-LOW DATA | ACTIVE-HIGH DATA
INPUT Cq| OUTPUT Cn+q {FIGURE 1) {FIGURE 2)
H H A=B A<B
H L A<B A>B
L H A>B A<B
L L A<B A=8B

These circuits 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 (S0, S1,52,53) 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.

Series 64, 54LS, and 548S devices are characterized for operation over the full military temperature range of —55°C to
125°C; Series 74, 74LS, and 74S devices are characterized for operation from 0°C to 70°C.

S3JIA3A 111 g

signal designations

The "181, 'LS181, and ‘5181 together with the ‘182 and ‘S182 can be used with the signal designations of either
Figure 1 or Figure 2. The inversion indicators {Q) 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 “do not carry”.

The logic functions and arithmetic operations obtained with signal designations of Figure 1 are given in Table 1; those
abtained with signal designations of Figure 2 are given in Table 2.

‘{ip
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TYPES SN54181, SN54LS181, SN54S181,
SN74181, SN74LS181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS .

signal designations {continued)
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FIGURE 1
TABLE 1
ACTIVE-LOW DATA
SELECTION M=H M= L; ARITHMETIC OPERATIONS
LOGIC Cn=L Cn=H
s3 sz 0§ sa FUNCTIONS {no carry} {with carry)
=A F=AMINUS 1 F=A
= AB F=ABMINUS 1 F=AB
=A+B F= ABMINUS F=AB
=1 F = MINUS 1 {2's COMP} F=ZERO
=A+B F=APLUS (A +B) F=APLUS (A +B)PLUS 1
=B F=ABPLUS (A + B F= ABPLUS (A +B) PLUS 1

F=AMINUSB
F={A+B)PLUS 1
F=APLUS (A +B)PLUS1
F=APLUSBPLUS 1
F=ABPLUS(A+B)PLUS1
F=(A+B)PLUS
F=APLUS APLUS 1

F = AB PLUS A PLUS 1

F = ABPLUS A PLUS 1
F=APLUS1

TTL DEVICES Q%
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TYPES SN54181, SN54L5181, SN545181,
SN74181, SN74LS181, SN74S5181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

signal designations (continued)

| || |
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—t a2 F2p—
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——— B0 ‘LS181,
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—xi
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- FIGURE 2
—f
r~ TABLE 2
O
m SELECTION ACTIVE-HIGH DATA
< M=H M= L; ARITHMETIC CPERATIONS
O s3 s2 s S0 LOGIC Cn=H Cn=t
m FUNCT{ONS {no carry) [with carry)
(7] L L L L F=A F=A F=APLUS 1
L L L H F=A+8 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 = ZEROQ
L H L L F=AB F=APLUS AB F=APLUS 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=AMINUSB
L H H H F = AB F = AB MINUS 1 F=AB
H L L L F-A+B F = APLUS AB F=APLUS AB PLUS 1
H L L H F=A@B F=APLUSB F=APLUS BPLUS 1
H L H L F=B F={A +B) PLUS AB F=1(A + B} PLUS AB PLUS 1
H L H H F=AB F = AB MINUS 1 F=AB
H H L L F=1 F=A F=APLUS APLUS 1
H H L H F=A+B F=[A+B)PLUS A F={A+BIPLUS A PLUS 1
H H H L F=A+B F=(A+B)PLUS A F=(A+B}IPLUS APLUS1
H H H H F=A F=A MINUS 1 F=A
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TYPES SN54181, SN54LS181, SN545181, SN74181, SN74LS181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54181, SN74181
ARITHMETIC LOGIC UNITS/IFUNCTION GENERATORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

NOTES:

Supply voltage, Vo {see Note 1)
Input voltage .o
Interemitter voltage (see Note 2) .
Operating free-air temperature range: SN54181
SN74181

Storage temperature range

1. Voltage values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage between twa emitters of a multiple-emitter

conjunctian with inputs 52 or 53, and to each 8 input in conjunction with inputs SO or S3.

recommended operating conditions

7V
55V
55V

—55°C 10 125°C
. 0°C to 70°C
—65°C 10 160°C

transistor. For this circuit, this rating applies to each A input in

SN54181 SN74181 UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Vo 45 5 5.5 |4.75 5 526 v
High-level autput current, lgH (Al outputs except A = B} —800 —-800 | wA
Low-ievel output current, g 16 16 | mA
Operating free-air temperature, Ta —bb 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54181 SN74181
PARAMETER TEST CONDITIONST UNIT
MIN TYPI MAX |MIN TYPI MAX
VIH High-level input voltage 2 2 1
ViL  Low-level input voltage 0.8 08| Vv
Vi Input cilamp voltage Vec =MIN, 1= —-12mA -1.5 —1.5 v
High-levet t voltage, Vee =MIN, Vig=2V,
3 vou | gvievel cutputvoltag ce H 24 34 24 34 v
any output except A = B ViL=08YV, Igy=-800uA
High-leve! outputc 1, Voo = MIN, Vig=2v,
gy  noeveteutputcumen cc tH 250 250 | wa
:I'I A = B output only VIL =08V, Vou=55V
Voo =MIN, V=2V,
v Low-level output volt. . 0.4 0.2 0.4 v
- oL Low-level output voltage VIL=08V, IoL = 16mA 0.2
O 7 tat
m | nput current a Vee =MAX, V| =55V 1 1| ma
< maximum input voltage
— Mode input 40 40
. High-level Any A or B input 120 120
CI'R W 7 igh-leve ny . r pu Voo = MAX, V=24V A
m input current Any S input 160 160
Carry input 200 200
Meode input —1.6 —1.6
-level Any A or B input —4.38 —4.8
owleve O TPT | vec-MAX, V=04V mA
input current Any S input —6.4 —6.4
Carry input -8 -8
tos Short-circuit output currevnt, Ve = MAX _20 —55 | —18 57| ma
any output except A = B§
Vee = MAX,| Condition A 88 127 88 140 | mA
lcc  Supply current See Note 3 | Condition B 92 135 B4 150 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
Al typical valuesare at Vo =5V, Ty = 25"C.
§'Nc>t mare than one output should be shorted at a time.
NOTE 3: With outputs open, lce is measured for the following conditions:
A. SO through $3, M, and A inputs are at 4.5 V, all other inputs are grounded.
B. SO through S3 and M are at 4.5 V, all other inputs are grounded,
Texas W
3-714 E
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TYPES SN54181, SN74181
ARITHMETIC LOGIC UNITS/IFUNCTION GENERATORS

switching characteristics, Vcc =5V, TA = 25°C (CL = 15 pF, R = 400 @, see note 4)

PARAMETER' FROM (INPUT] TO (QUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT
1 12 18
PLH Cn Cn+s ns
PHL 13 19
t - - M=0V,50=53-45V,
PLH Any AorB Cntg v 28 43 s
TPHL $1=S82=0V {SUM mode) 27 a1
1 . _ M=0V,50=53=0V, 35 50
PLH Any A orB Ch+d - ns
tPHL §1=582=4.5V (DIFF mode) 33 50
t — M=0V 13 19
PLH c, Any F — ns
tPHL {SUM or DIFF mode) 12 18
t — - - M=0V,S0=83=45V, 13 19
PLH Any AorB G [a— ns
tPHL S1=52=0V I[SUM model} 13 19
t — = — M=0V,50=83=0V, 17 25
PLH Any Aor B G —_— ns
tPHL 51 =52 =45V (DIFF mode) 17 25
t - = = M=0V,50=83=45V, 13 19
PLH Any AorB P —_— ns
tPHL S$1 =582 =0V (SUM mode) 17 25
t = = — M=0V,80=S3=0V, 17 25
FLH Any AorB P —_— ns
tPHL §1 =82 =45V (DIFF mode} 17 25
1 - —- - M=0V,50=-53~-45V, 28 42
PLH Ajor Bj Fi Ty ns
tPHL 51 =82= 0V {SUM mode) 2 32
t - — — M=0V,S0=83=0V, 32 48
PLH Ajor By F; —_— ns
tPHL 51=52=4.5V {DIFF mode) 23 34
t R — 32 48
PLH Bior B Fi M = 4.5 V {logic mode) ns
tPHL 23 34
tpLH - M=0V,S0=83=0V, 35 50
Any A orB A=8B —_— ns
tpPHL. S$1 =82 =45V (DIFF mode) 32 48 3
{tp 4 = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 4: See General Information Section for load circuits and voltage waveforms m
schematics of inputs and outputs TT]
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS A =8 OUTPUT S
EXCEPTA=8B w
Vee -- —————e—Vce
100 2 NOM 3 |
Raq bt [
_ OUTPUT -
INPUT -_——
3 -—
1 ouUTPUT
Maode control: Req =4 kI NOM
Any A or B: Req =2 k2 NOM
Any S: Heq= 1.3 k2 NOM
Cpi Regq =1k NOM
Ti ‘l’
EXAS 3-715
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TYPES SN54LS181, SN74LS181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

absolute maximum ratings over recommended operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve (seeNote 1) . . . . . . . . . . o L L. 7V
Input voltage 55V
Interemitter voltage (see Note 2) e e e e e e e e e 55V
Operating free-air temperature range: SN54LS'|81 e e e e e e e e —55 C to 125°C

SN74LS181 T« (oR T [ o)
Storage temperature range . . . . . . . . . 4 . e 4 e e e e e i .. . . . .. .. -—B5Cto150°C

NOTES: 1. Voltaga values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies to sach A input in

conjunction with inputs 52 or 53, and to each B input in conjunction with inputs SG or S3.

recommended operating conditions

SN54LS181 SN74LS181 T
UNI
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5] 55| 4.75 5 5.25{ V
High-level output current, IgH {All outputs except A = B) —400 —400 | uA
Low-level output current, |op 4 8| mA
Operating free-air temperature, T —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
+ SN5415181 SN741.8181
PARAMETER TEST CONDITIONS UNIT
MIN TYPE MAX [MIN' TYPT MAX
ViH High-level input voltage 2 2 v
Vi Lowe-level input voltage 0.7 08| v
Vik [Inputclamp voltage Voo = MIN, I =—18mA ~-1.5 -1.5} V
High-level autput voltage, Yoo = MIN, ViH=2V,
voH ¢ 2 cc I 26 34 27 34 v
any output except A = B VL = Vi max, {poH = —400 LA
High-levet output current, v = MIN, ViH=2V,
3 on ° ce H 100 100| wA
A = B output only VL = VL max, VoH=5.5V
loL =4 mA 0.25 0.4 0.25 0.4
—t Low-level | All outputs
Voo = MIN, ViH=2V, loL=8mA 0.35 0.5
s | VoL output A
- voltage Cutput G VL = VL max ) loL = 16 mA 0.47 0.7 0.47 0.7
o Output P loL =8mA 0.35 0.6 0.35 0.5
m Input Mode input 0.1 0.1
tat | Any A or Binput 0.3 0.3
< I currer? a ny - r Binpu Voo = MAX, V=56V mA
5 max. input | Any S input 04 0.4
m volitage Carry input 0.5 0.5
Made input 20 2
m High-level ry ’_\I puﬁ - 50 Gg
ny or Iinput
1 input Vee = MAX, V=27V A
H e Any S input cc ! 80 80 .
current
Carry input 100 100
Mode input —0.4 —0.4
Lowtevel & or B input 1.2 1.2
n or 8 inpu -1, ~1.
L input Y - P Voo = MAX, V=04V mA
Any 5 input —1.6 . —1.8
current
Carry input -2 -2
Short-circuit output current,
Ios Voo = MAX —6 —40 | ~5 —42| mA
any outputexcept A= 8 8
. Suoo! v MAX See Note 3 Condition A 20 32 20 34 A
t = , e
GG Supply curren ce ge ot Condition B 21 35 21 37| ™
tFor conditions shown as MIN or MAX, use the appropriate vatue specified under recommended operating conditions.
fan typical values are at Vee =5 V. Ta= 25°C.
§Not mare than one output should be shorted at a tirme,
NOTE 3: With outputs open, tce is measured for the following conditions:
A. S0 through S3, M, and ry inputs are at 4.5 V, all other inputs are grounded.
B. S0 through S3 and M are at 4.5 V, all other inputs are grounded.
TEXAS 'b
3-718 INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6068710/SN74181.html

TYPES SN54LS181, SN74LS181
ARITHMETIC LOGIC UNITS/IFUNCTION GENERATORS

switching characteristics, Vg =5V, TA = 25°C, (CL = 16 pF, R = 2 kQ2, see note 4)

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAXI|UNIT
(INPUT) [ (OUTPUT)
N 18 27
PLH Ch Cn+a ns
tPHL 13 20
tPLH - = M=0V,50=83=45V, 25 a8
Any Aor B C vy

PHL e ntd $1=52= 0V (SUM mode) R

- — M=0V,S0=53=0V
'PLH A AorB | Coua = 27 M
ML $1=52=4.5V (DIFF mode) 27 41
tPLH M=0V 17 26
tPHL Cn Any F (SUM or DIFF mode) 13 20 s
t - = M=0V,S0=83=45V, 19 29
PLH Any AorB [ _— ns
tPHL 81 =82=0V (SUM mode) 15 23
t - = — M=0V,50=83=0V, 21 32
PLH Any AorB G ST ns
tPHL 81 =52=45V (DIFF mode) 21 32

. M=0V,50=83=45V, 20 30
PLH Any A corB P s ns
tpHL §1=82=0 V, (SUM mode) 20 30

- = M=0V,80=S3=0V, 20 30
‘PLH Any Aor8B [4 NEE ns
tPPHL S1=52=45V (DIFF mode) 22 a3
1] - = M=0V, S50=83=45V, 21 32
PLH Ao B Fi — ns
tpHL $1=52 =0V (SUM mode) 13 20

= M=0V,80=83=0V, 1

IPLH A or B; ¥, — 2 32 ns
ey §1=52=4.5V (DIFF mode) 21 32
t - = = 2 33
PLH A or B; Fi M = 4.5 V {logic mode) Z ns |/
tPHL 26 38

— M=0V,50=83=0V, 0
PLH Any AorB A=B —_— 33 5 ns
tPHL S1=52=4.5V (DIFF mode) a4 62

| tpLq = propagation delay time, low-to-high-lavel cutput
tpH L = propagstion delay time, high-to-low-lavel cutput
NOTE 4: See General Information Section for load circuits and voltage waveforms.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS A =8 OUTPUT
EXCEPTA=8
Vee - —_———_—— Vg
260 2 NOM

Vee

R.q -Kj_dr
INPUT -

QUTPUT

QUTPUT

Mode control: Rgq = 17 ki2 NOM
Any A or B: Rgq=5.67 kil NOM
Any S: Rgq=4.26 kil NOM
Cp: Rgq=2.86 kfl NOM

{l’
TEXAS 3.717
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TYPES SN545181, SN745181

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo {see Note 1)
tnputvoltage . . . . . . .
Interemitter voltage (see Note 2)
Operating free-air temperature: SN545181

SN745181
Storage temperature range

NOTES: 1.

Voltage values, except intaremitter voltage, are with respect to network ground terminat.

7V
55V

. . . .. BBV
—85°C t0 126°C

. 0°C to 70°C
—65°C to 150°C

2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies to each A input in
conjunction with inputs S2 or $3, and to each B input in conjunction with inputs SO or 53.

recommended operating conditions

SN545181 SN745181 UNIT
MIN NOM MAX | MIN NOM MAX
Suppty voltage, Voo 4.5 b 55 |4.75 5 5.25 v
High-level output current, IgH (All outputs except A = B) -1 -1 | mA
Low-level autput current, Loy 20 20 | mA
Operating free-air temperature, T —55 126 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN545181 SN745181
PARAMETER TEST CONDITIONST S UNIT
MIN TYPI maX | MIN TYPE MAX
V|4 High-level input voltage 2 2 A4
Vi Low-level input voltage 0.8 08| V
ViK Input clamp voltage Vee = MIN, ip= ~-18mA -1.2 —-1.2] V
High-level output voltage, Vee = MIN, VIH=2V,
3 VoH ce IH 25 34 27 34 v
any output except A = B ViL=08V, ‘o =—1mA
High-level output current, Vee = MIN, VigH=2V,
IoH ce IH 250 250| uA
-_-II A = B output only ViL=08V, VoH =565V
Vee = MIN, Vig=2V,
™ Vv Low-evel output voltage 0.5 06} V
oL k 9 VIL=08YV, lop=20mA
U | Input current at v MAX v 5.5V 1 ] a
= ) =5 m
2 | maximum input voltage cc l
— . Mode input 50 50
o el e e A or B input 150 150
Y r B inpu
| input v =MAX, V=256V A
m IH P Any S input cc ! 200 200 k
w current -
Carry input 250 250
Mode input -2 —2
Low-level A A or B . 6 r
n or Binpu — -
L input v - P Ve = MAX, V=05V mA
Any S input —8 —8
current -
Carry input —10 —-10
Short-circuit output current,
los . Voo = MAX —40 —~100 { —40 —100| mA
any output except A = B§
Voo =MAX, Tp=125°C, W package 195
icc  Supply current See Note 3 only mA
Vee = MAX, See Note 3 All packages 120 220 120 220
TEor conditions shown as MIN or MAX, use the appropriate value specified under recommendead operating conditions.
?AII typical values areat Voo = 5 V, T = 25°C.
$Not more than one output should be shorted at a time.
NOTE 3: lc is measured for the following conditions (the typical and maximum values apply to both):
A. SO through 53, M, and A inputs are at 4.5 V, all other inputs are grounded, and atl outputs are open.
B. 80 through 53 and M are at 4.5 V, all other inputs grounded, and all outputs are open.
Texas WP
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TYPES SN545181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics, Vec =5 V, Ta =25°C {C = 15 pF, R = 280 £, see note 4)

PARAMETERY FROM {INPUT} TO (OCUTPUT) TEST CONDITIONS MIN TYP MAX |UN:T
t 7 105
PLH c, Ch+a ns
PHL 7 105
t - M=0V,50-83-45V, 125 185
PLH Any AorB Ch+g —_— ns
PHL §1=82 =0V {SUM mode) 125 185
t - = M=0V, S0=83=0V, 1565 23
PLH Any A or B Crtd 53 ns
tPHL S1=82=45V {DIFF mode} 155 23
" _ M=-0V 7 12
PLH cn Any F _ ns
TPHL {5UM or DIFF mode) 7 12
1 R — M=0V,50=53=45V, B 12
PLH Any Aor B G = ns
PHL $1=52 =0V (SUM model 75 12
t o = = M=0V,50=583=-0V, 105 15
PLH Any A orB G —_— ns
tPHL §1=82= 4.5V [DIFF mode) 305 15
t - - M=0V,80=83=45V, 7.5 12
PLH Any AorB P —_ ns
PHL $1=152=0V (SUM mode) 75 12
[ — M=0V,50=83=0V, 10.5 15
PLH Any AorB P U ns
PHL $1=52=4.5V (DIFF mode 105 15
LM o _ M=0V.S0=S3=45V, 1 165
A or B Fi — ns
TPHL $1=52 = 0V (SUM mode) 11 165
PLH — M=-0V,50-53-0V, 14 20
Ajor B; Fi — ns
tPHL S1=S52=45YV (DIFF mode)} 14 22
L — — — 14 20
PLH A;or Bj F; M = 4.5 V (logic mode) ns
PH 14 22
t - M=0WV,80=83-0V, 15 23
PLH Any A or B A=B — ns
PPHL S1=52 =45V (DIFF mode) 20 30 3

€ tp Ly = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output

NOTE 4: See Generai Information Section for load circuits and voltage waveforms. m
. . T3]
schematics of inputs and outputs O
-——
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS A =B OUTPUT >
EXCEPTA=8B 18]
vee -- —_—— 4 V¢ Vee =
50 £2 NOM |_
Rag 1 =
INPUT _—— j: QUTPUT
1 OUTPUT
Mode control: Rgg = 2.8 k2 NOM
Any A or B: Rgg =940 I NOM
Any S Req =700 £ NOM
Cp' Rgg = 560 2 NOM
Texas W
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TYPES SN54181, SN54LS181, SN54S181,SN74181, SN74LS181, SN74S181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION
SUM MODE TEST TABLE

FUNCTION INPUTS: S0=53=45V,81=82=M=0V

NOTE 4: See General Information Section for load circuits and voltage waveforms

[ IN-P_J'; -_OTHEEI‘IN.FPUF 7 OTAhiEii; DATA INPUTS UTP; V O—U:?U;w
PARAMETER | UNDER SAME BT N INDER | WAVEFORM
TEST APPLY APPLY APPLY APPLY UTEST (See N al
4.5V GND 4.5V GND ee Note
Y - = Remainin =
PLH Py B, None | omaning €a F, In-Phase
TPHL A and B
1 - - Remainin . =
PLH B, A, None — "9 Ca F, In-Phase
PHL A and B
1 - o Rumain "
PLH A B None None _emenung P in-Phase
tPHL Aand B, C,
1 - — Rermain = T
PLH B, Ay None None - ai "9 P In-Phase
TPHL A and B, Cp,
1 - . Remainin Remaini =
PLH A Mane B, — 4 e 9 G In-Phase
PPHL B8 A, Cp
1 — — Remainin Remanin -
PLH B, Nane Ay ¢ = 9 — "ing G in-Phase
TPHL 8 A, Ca
1 Alt All Any F
PLH Cn None None ~ — v In-Phase
tPHL A B or Cryg
4 — — Rematinin Remainin ]
PLH & Nane B, oG | TEMmANNG | ¢va | Out-of-Phase
PHL 8 A.Cp
1 = - Remainin Rermaining
PLH B, None Aj aning — Y Cheq Out-of-Phase
tPHL 8 A Ca
DIFF MODE TEST TABLE
FUNCTION INPUTS: S1=82=45V,S0=83=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS |OUTPUT OUTPUT
PARAMETER | UNDER UNDER | WAVEFORM
TEST APPLY APPLY APPLY APPLY TesT (See Note 4)
t
a5v | oND 45V GND @ ate
t - — Remainin, Remaiun, -
3 PLH A, None B, s — 9 — dl Y ' In-Phase
tPHL A B Cy
t _ Aem Retaarnn - T
PLH 8, A None Erg Iy sy F, Dut of Phase
i PHL A 8. Cn
t — — R in — T
-4 PLE A None B, None — emaf 9 P la-Phase
r- tPHL Aand B, Cp
t — - Remainin —
PLH B, A, None None - - N P Out-of-Phase
U SPHL Aand B, Gy
f = - R —
m PLH A B, None Naone 7ema_»£ung G 1n-Phase
< tPHL Aand B, Cp
—— t - N o Remaimin, =
— PLH 8, Nang A, Nane - G_' g G Out-of Phase
0 WHL A4nd 8, Cph
' 'I 7 T T Remainim Remainin:
. PLH A, None B, Zning [ Remaming | 4. g tn-Phase
w tPHL A B.Cn
1 — . Remainin, Remainini
PLH B, A None Rl maning A=B Out-of Phase
tPHL A B.Cph
t AN
PLH Cqh None None - = None C"’4_ In-Phase
PHL Aand B or any F
4 — - Remainin
PLH A B, None None - E Ch+a Qut-of-Phase
PHL A, B.Cp
t = - Remairin.
PLH B, None A, None e TN In Phase
IPHL A.B.Cp
LOGIC MODE TEST TABLE
FUNCTION INPUTS: §1=82=M=45V,S0=583=0V
OTHER INPUT
tNPUT SAME BIT OTHER DATA INPUTS [OUTPUT QUTPUT
PARAMETER | UNDER UNDER | WAVEFORM
APPLY APPLY APPLY APPLY
TEST TEST See Nate 4)
4.5V GND 4.5V GND
1 = P R inine -
PLH A B, MNone None _ Emal“ 9 F, Qut of-Phase
1PHL AandB. Cp
t - = R =
PLH B, A, None Nane femainng F, Dut-of Phase
PHL b Aand B, Cp,
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