TYPES SN54181, SN541.5181, SN545181,
SN74181, SN74L5181, SN745181
ARITHMETIC LOGIC UNITSIFUNCTION GENERATORS

DECEMBER 1372 — REVISED DECEMBER 1883

SN54181. SNEHSE181, SNBAS1ET . ..

JORW PACKAGE

e Full Look-Ahead for High-Speed SN741B1 .. . J OR N PACKAGE
Operations on Long Words SN74L5181, SN745181 . .. DW. J OR N PACKAGE
. L ITOP VIEW)]
¢ Input Clamping Diodes Minimize . vee
Transmission-Line Effects : ,:;
e Darlington Qutputs Reduce Turn-Off :f a2
Time o . %23
s  Arithmetic Operating Modes: Cn &
Addition Fo €. 4
Subtraction B P
Shift Oparand A One Position i a-»v
Magnitude Comparison . SNG4LS181. SN545181 . .. FK PACKAGE
Plus Twelve Other Arithmatic SN74L§181. SN745181 .. FN PACKAGE
Operations ITOP VIEW]
] DO —
® Logic Function Modes: BEEZ 5
Exclusive-OR CRERERENTFIF
Comparator
AND, MAND, OR, NOR
Plus Ten Other Logic Operations
kS
MC - No internal connection 3
TYPICAL ADDITION TIMES
NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING "181 USING 'LS181 USING "§181 ARITHMETIC/ LOOK-AHEAD BETWEEN gj
BITS AND "182 AND "182 AND “S1B2 LOGIC UNITS [CARRY GENERATORS ALU's ¥
Ttad 24 ns 24 ns 11 ns 1 MONE —
508 36 ns 40 ns 18ns 2 RIPPLE a
B 16 36 ns 44 ns 19ns Zord 1 FULL LOOK-AHEAD Q
171064 60 ns 68 ns 28 ns B 16 2w b FULL LOOK-AHEAD o
description t
The "181, ‘LS181, and 'S181 are arithmetic logic units {ALU)/function generators that have a complexity of 75
equivalent gates an a monolithic chip. These circuits perfarm 16 binary arithmetic operations on two 4-bit woards as
showr in Tables 1 and 2. These operations are selected by the four functionselect lines (50, 51, 52, 53} and include
addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries
must be enabled by applying a tow-level voltage to the mode control input (M), A {ull zarry \ook-ahead scheme is made
available in these devices for fast, simultanecus carry generation by means of two cascade-outputs (pins 15 and 174 for
the four bits in the package. When used in conjunction with the SN54182, SNE45182, SN74182, or SN7435182, 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-shead is employed. The
methad of cascading 182 ar *$182 circuits with these ALU‘s to provide multi-level fubi carry look-ahead is illustrated
under typical applications data for the '182 and "5182.
If high speed is not of importance, a ripple-carry input {Cn) and a ripple-carry output {Cp ) are awailable. However,
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be
perfarmed without external circuitry.
PROOUCTION DATA .
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TYPES SN54181, SN54L.S181, SN545181,
SN74181, SN74LS181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description {continued)

$30IA3A 111 S

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

PIN NUMBER 2 1 123122121 120]19 |18 9 [10) 11|13 | 7 16 |16
Active-low data [Table 1} | Ag | Bg 1 A |Bq | A2 I8y | A3 [B3 |Fo [F1|F2[Fa [ChlCasal P
Active-high data (Table 2)] Ag | Bop | A1 |B1 | A2 |B2 [A3 [B3 |Fo [Fy | F2 F3 [ Cn |Chta | X

-(Cll:

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 reguires an end-around or forced carry 1o provide A—B,

The "181, 'LS1B7, or '$181 can also be utilized as a comparator, The A = B output is imternally decoded from the
function outputs [FO, F1, F2, F3) so that when two words of egual magnitude are applied at the & and B inputs, it will
assume a high level to indicate equatity (A = B). The ALU must be in the subtract mode with Cp = H when perform-
ing this comparison. The A = B output is open-collector so that it can be wire-AND connected ta give a comparison
for more than four bits, The carry output {Cp+q} can also be used to supply retative rnagnitude information.
Agein, the ALU must be placed in the subtract made by placing the function select inputs $3, 52, 871, 80 at L, H, H, L,
respectively,

ACTIVE-LOW DATA | ACTIVE-HIGH DAT.R_‘
INPUT Cq |OUTPUT Creg (FIGURE 1} {FIGURE 2)
H H A =B A £B
H L A< B A =B
L H A =B AR
L L Ao A=B

These circuits have been designed to not only incorporate all of the designer’s requirernents 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, $1,52,%3) with the modecentro) input (M} at a
high level to disabie the intemal camry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR,
NAKD, AND, NOR, and OR functions,

Series Bd, 5418, and 548 devices are characterized for gperation over the full military temperature range of —55°C to
1267C; Series 74, 74LS, and 745 devices are characterized for operation from 0°C to 70°C.

signal designations

The 181, 'L§1817, and ‘5181 together with the "182 and ‘S182 can be used with the signal designaticns of either
Figure 1 or Figurs 2. The inversion indicators [O) 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, 2 low at C means “do carry”* whilg a high means *do not carry".

Tha logic functions and arithmetic operations obtained with signal designations of Figure 1 are given in Table 1; those
obtained with signal designations of Figure 2 are given in Table 2,
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TYPES SN54181, SN54L5181, SN545181,

SN74181, SN74LS181, SN74S8181

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS .

signal designations {continued)

83 $7 $1 SO
— En T
— a1 F1
— Az F2
—dRz ., Fp—
— B0 “LE1BY.
— B1 on A=apl—
k11:41
—q B2 n+df—o
] B3 ahb——
Cn k2
— °_|
Cn Cox p—
Cnty b—
——-—-q?ﬂ Cotg
—q 51
— G2 182
—fu 22,
— R ap—
—#1
— P2 b—
—Pa
FIGURE 3
TABLE 1
ACTIVE-LOW DATA
SELECTION M=H M= L: AHITHMETIC OPERATIONS
LOGIC Cn=L Cn=H
53 52 81 0 FUNCTIONS ino carryl \with carry)
L L L L F=A F- A MINUS 1 F-A
I L L H F . AB F= 4B MINUS 1 F=AB
L L H L F=A+B F= ABMINUS 1 F=AB
L L H H F=1 F = MINUS 1 {2s COMP) F=ZERQ
L H L L F=A+B F - APLUS{A + B} F - APLUS {A 4 B} PLUS 1
L H L H F=B F= ABPLUS A + B F= A6 PLUS (A + Bl PLUS1
L H H L F-AQE F = AMINUS B MINUS 1 F= 4 MINUS B
L H oM H F=A+B F=A+B F={A+BPLUS 1
H L L L F="AB F=APLUS A+ B} F=APLUS {8 + B} PLUS 1
H 3 L H F=4@®B F=APLUSE F=APLUSBPLUS
M L H L F=8 F= ABPLUS{A 1 B F = AB PLUS {A + B} PLUS 1
H L H H F=A+R F-1{A+E} F={A+B]PLUS 1
H H L L F=0 F=A F =4 PLUS A PLUS1
H H L H F=AB F=ABFPLUS A F=ABPLUS APLUS 1
H K H L F=AB F+ ABPLUS A F=ABFLUS APLUS 1
H H H H Fea F=A F=4aPLUSY

W
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TYPES SN54181, SN54LS181, SN545181,
SN74181, SN74LS181, SN74S181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

signal designations {continued)

53 52 81 50
—1 A0 Fo|—-
—]at F1ib—
i A2 Fa—
e i S F3l—
i ed B ‘LE181,
——1B1 .So,':, A=Bf—
— B2 s p—»
—B2 ¥
——p—] Cn x
——q T Coig P—
Ervey p—
L1 S N
— ¥
— ¥z 18z
— 3 '52:2
vl ¥ f—
— x1
— X7 X p———
3 —Jxa
FIGURE 2
3
= TABLE 2
)
m SELECTION ACTIVE-HIGH DATA
< M<H M= L; ARITHMETIC OPERATIONS
5 s sz s so LOGIC Th=H Ch=L
m FUI\ET?DNS (e carry) [with carry}
o L L L L F-A F=a F=APLUS1
L L L H F=ArB F=pA+B F={A«BIPLUS1
L L H L F=AB F=A+B F=1{a~H8 PLUS1
L L H H F=0 F = MINUS 1 {2 COMPLI F=ZERD
L H L L F=AB F=AFLUS 8B F- APLUS ABFLUS
L H L H F=B E=(A+B]PLUS AB F=(A+ B PLUS AB FLUS 1
L H H L F=A®B F=AMINUSBMINUS 1 F=AMINUS A
L H H H F = AB F - AH MINUS 1 F=AB
H L L L F=A+8 F=APLUS AB F = APLUS AB FLUS 1
H L L H F=aA{®B F=APLUSEB F = A PLLS B PLUS 1
HooL H L F=8 F = [A + Bl PLUS AB F=1A + Bl PLUS AB PLUS 1
H L H H F=AB F = AB MINUS T F=AB
H H L L F=1 F=A F=APLUSAPLLS1
H H L H FrA+H® F=IA+B PLUS A F:1{A+BIPLUS APLUS 1
H H H L F-AtR F=1A+B}PLUS A F=1a +B}PLUS A PLUS1
H H H H F=A F . AMINUST F=4a
e ]NSTREUMEN?S
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TYPES SN54181, SN54L.5181, SN545181, SN74181, SN74LS181, SN745181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram
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TYPES SN54181, SN74181

ARITHMETIC LOGIC UNITS/IFUNCTION GENERATORS

absolute maximum ratings over aperating free-air temperatura range (unless otharwise noted)

Supply voltage, Vor {see Note 1)
Input voltage S
Interemitter voltage (see Mote 29

Operating tree-air temperature range: SMN54181

Storage temperature range

NOTES:

SN741B1

1. Voltage values, except interemitier voltage, &re With respect to network ground terminal.

7V

55V

.. .. BBV
-55°C 10 125°C
0°C to 70°C
-B6°C 10 150°C

2. This 15 the votrage between lywwa amitters af a multiple-ermitter transistor, For this ciwcuit, this refng applies to each A input in
COMtuRElgn with inputs 52 or S2, and to each & input in eonjunction with inputs 50 or 83,

recommenced operating conditions

5NS4181 SNT74181 UMIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Voo 45 5 BH | 475 & 525 v
High-tewel autput currant, Loy 1A 1 outputs except A = Bt —BDRO —-800 | A
Low-level output current, ko 16 6 [ mA
Operating free-air termperature, Ta, —Eg 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted}
SN5A181 SN7a181
PARAMETER TEST CONDITIONS! UNIT
MIN TyPi MAX [MIN TYPf MAX
V|H High-level input vollage 2 2 W
Vil Low-level input voltage 0.3 neE| v
Vik  Input clamp voltage Veo=MIN, 1= -12mA —-1.5 —-15 v
High-level putput voltage, W, =MIN, Vq -2V,
3 van |0 b ? ce H 24 34 24 34 v
any output except 4 B VIL=08Y, gy =—800uA
High-level cutput current, W = MIN, Y- 2V,
- |lon 9 e tH 250 250 | ua
—I A B output only VIL=08YV, V=55V
Voo =MIN, ¥ip=2v,
- v Low-levet cutput voltage 2 04 0.2 04 v
oL Lowlvet outp: 4 VIL=08Y, IoL - 16mA o
U Input enrrent at
m |« e i Voo =MAX, V] 55V 1 1| ma
< maximum input voftage
_— Mode input 40 ETi)
O . High-level Any A ar B input . 120 120
m Iy nieve id - e Voo =MAX, v =24V Tz
m NPT CUrrene Any 5 input 150 160
Carry inpue 200 200
Made ingut 16 —1.6
Lovww-lewed Any A of Binput -8 —4.8
It Dl L4 s Ve =MAX, V=04V mi
input current Any 5 input —5.4 —64
Carry input -8B —B
Shart-c i 1 t,
los T E-arCui T o kpu currc.n Vg = MAX _20 85 | —1g 67 | mA
any output mxoept A = BY
Yoo = MAX, | Condition A a8 127 Bg 140 | mA
lec  Supply curremt —
See Nate 3 | Condition 8 94 135 34 150 ma
“For conditians shown as MIN gr MAX, use the appropriate valug gpecitied under recormmonded oparating cenditions.
ZAl typical values are ar Yoo 5V, Ta = 25'C.
StMot more than one ouwipul should be shorted at a time.
MCTE 3 Wirh ourpuis apen, lgp is measurat for the following canditions;
A, S0 through 53, M, and A inputs are at 4.5 W, all ather inputs are grouncect.
E S0 through 53 and M ara at 4.5 V', all othar inpuis are groundad.
Texas W
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TYPES SN54181, SN74181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics, Voo =5V, Ta = 25°C (CL = 15 pF, R = 400 , see note 4)

INSTRUMENTS

POST OFFICE BOK 235012 & DALLAS TEXAS 75265

PARAMETERY FROM (INPUT) TD {CUTPUT) TEST CONDITIONS MIN  TYP MAX |UNIT
PLH 1218
c ¢
fPHL " e IERETY B
PLH - M=0W% S0=53=45Y¥, 23 43
Ay A B G N
PHL A ntd 81 =52 = 0V (50M rmoxdel 7oar|
] o o M=0V,50=52-0V,
'PLH Bny AorB Cnig -~ 35 50 s
tpHL 51 - 52 = 4.6V (DIFF mode} 33 =3
t — M=0V 13 19
PLH Ch Aoy F [ ns
1PHL {SUM or DIFF mode) 12 15
— — M=0W S0=583=450V, 13 19
PLH Any AorB G —_— 5 ns
PUL §1=352 - 0V ISUM made) 13 19
1PLH _ _ M 0V,S50-53=0V, 17 25
Any A orB a3 —_— ns
PHL B51=%2=45V [DIFF mode) 17 25
_ - M=0V,80=53=45V, 13 19
IPLH Any AorB P — 5 ns
PHL 5152 0V (SUMmoda) 7 25
_ — M=0v 50=53= 7
PLH Arny Aor B P ’ _0 V. ! 28 ns
toHL §1=52=45V {DIFF made} 17 2B
tPLH - = = M=0V. S0=83=458Y, 28 42
Ajor B F, — ns
TPHL 51 = §2 - 0 V {SUM made) IR
TPLH _ — M=0V, St=S3=0V, 32 48
Ajor B Fi s
tPHL $1=52=4.5 ¥ {DIFF model 23 34
1 — 32 48
FLH Ajor | F; M = 4.5V {logic mode) s
TPHL 23 34
I — — M OV, 50 S53-0V, 38 5O
PLH Any A or B A=8 EE ne
PHL §1 =52 =45V [DIFF mode! 32 4B 3
] tp) |y = propagation delay time, |ow to-high-level autput
tpH{ = propagation delay time, high 1o low-level autput
NOTE 4: Swe General Infarmation Section for lvad crevits and voltage waveforms m
schematics of inputs and outputs [TT]
EQUYYALENT OF EACH INPUT TYPICAL OF ALL CUTPUTS A =8 O0UTPUT S
EXCEPT A=B w
Yoo - ——— Ve
100 {2 NOM -l
Fag [
[ OUTFUT -
IMPUT -
OUTPUT
Moda control: Fgg - 4 k{2 NOM
Any Boar B Bgg =~ 2 k12 NOM
Any S5 Rgg~ 1.3 kIL MM
Cni Pgg ™ 1 kT NOM
TEXAS 3715
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TYPES SN54LS181, SN74LS181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

absalute maximum ratings over recommended operating free-air temperature range {unless otherwise noted)

MNOTES:

Supply voltage, Vo {see Note 1)

Input voltage

Interemitter voitage tsee Note 2I
Operating free-air temperature range: SN 54LS‘F 81

Storage temperature range

SN74L5181

1. Vaoltapge values, excapt intaremitter woltege, are with respect 1o netwaerk ground terminal.

7V

55V
.. ... 5BBVY
—55 Cto125°C
. 0°C o 70°C
—B5°C to 150°C

2. This iz the valrage between two embters of a multiple-emitter transistor. For this circuit, thia rating eppties to each A input in
conjunction with inputs 52 or 53, and to aach B input in canjunctlon with imputs S0 or 53

recommended operating conditions

SNB4LE1E1 SN7aLS181
LNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.56|4.75 5 826 WV
High-level butput current, 104 (Al outputs axcapt & = B) —400 —a00 | 1A
Low-tevel CUTfHIE currant, |oy) 4 8| mA
Oyperating free-air temperature, T —55 125 1} jo| ‘c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
ENS4LEIH BNTALE1E1
PARAMETER TEST CONDITIONST - 8 UNIT
MIN TYPE MAX |MIN TYPT max
ViH High-level input vol tape 2 2 W
Vi Low-level input voltage 0.7 nag| v
Vi Input clamp valtage Vo = MIN, lj=—18mA —1.5 —15} ¥
High-level cutput voltage, Voo = MIN, Yy - 2V,
VOH ce 1 25 24 27 34 v
any output except A - B VL= Vi, max, boH = —900 uA
High-level cutput current, Voo = MIN, Vg - 2V,
3 loH 100 100 uA
A = B output only VL - VL max, VoH - 5.5V
gL - 4 ma 025 04 025 04
— Low-level | ANl outputs v WIN y 2w | 2
- . . = A mA i ]
-] VoL outaut fals} H aL=dm 0.35 0.5 v
-~ voltags Ouput G VL = VL max lgL = 16 mA 0.47 o 0.47 0.7
U Duiput F lgL =8 mA 0,35 0.6 0.35 0.5
m Input Meode input a1 0
current at | Any A ar B input 03 0.3
< f ) _ Voo=MaX, v =BEY mA
F, max, inpul | Any S input 0.4 0.4
m voltage Carry input 05 0.5
[/] N Muade input a0 20
High-level A A or | . o0
n or B inpu
hH  input i . i Voo - MAX, V- 27V 50 MR
Any S input 80 BO
current -
Carry input 100 106G
Mode input —.4 —0.4
L oweu-lemwel Aol
Any A or B input —1.2 -1.2
I input . P Ve = MAaX, V=04V mA
Any 5 input —1.6 1.6
current -
Carry input -2 -2
| Short-circuit output current, " - MAX & a0 5 _42 A
os any ouiput except A = BY eC B ™
Condition & 20 az 20 34
1 Supply current Voo = Max, See Note 3 — ma
ce ce Condition B 3l 35 21 a7
tFor canditions shown as MIN or MAX, use tha approprigte vatua specitied under recammended DREraTing ;ORI Lans,
Lan typical veluas are at Ve = 5 W, TA—ZS e
FMNot more than ane outpul should be sharied ot a time,
NOTE I: With outputs open, Epe 15 measured for the followsng conditians:
A. 20 thraugh 53, M, and & inputs are at 4.5 V, all other inputs are grownded.
B. 84 through 53 and M are at 4.5 ¥, all other inputs are grounded.
. TEXAS Q‘
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TYPES SN54LS181, SN74L5181
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characeristics, VG =5V, TA = 25°C, [CL = 156 pF, R = 2k, sse note 4}

FROM TO
ARAMETERY TEST CONDITIONS MIN TYF MAX |UNIT
P [INPUT) [ IOUTPUT}
teLH [FET
PHL €n 4 NS
LA R M-0V, 50-53=45V, 25 38
PHL Ay AorB | Cned 51 = 52 = 0 ¥ (SUM mode} T
1PLH Anv EarB c M=0V 80=583=-0V a7 A1 N,
PHL tidahel n+d 81=82=45 V (DIFF model 77 A
M=0%V 17 26
PLH C Any P —_— ns
PHL " ISUM or DIFF mode) 13 20
- = M=0V,50=53=45V, 19 20
LY Ay 8 or B <) _— ny
PHL 51=52 = 0 ¥ (SUM mode] 5 23
— = — M~=~QV,50=53=0V, il 2
1PLH Any & or B G == ns
PHL §1 = 52 = 4.5 V (DIFF mode} 21 32
= =853=45V, 30
PLH Ay A or B v M=0V,50=-53-45V e
PHL §1= 52 =0V, EUM model )
- = M=0V, S0=53=0V, 50
‘PLH Any Aorfl L TEE ne
PHL $1=52= 4.5V (DIFF mode) 22 33
- - M= L50=53wasV, 2 32
PLH Aj ot By Fi OV.50=53-45 ne
PHL $1=52= 0V (5UM mode] 20
MerDV S0=583=0V n 32
PLH Eior B Fi OV, 50-53-0V, ns
PHL §1=52= 4.5V (DIFF mode} 21 32
- 22 a3
IPLH A;jor B F M = 4.5 ¥V {logic moda) % ™ l
PHI
L — M-0V,50-53-0Y, B~ w0
Any A arB A=H —_— ns
PHL §1=52=4.5V (DIFF mode) a1 62
{1 tp 4 = Propepstion delsy tims, low-to-hgh-leve] qutput
tpH | = propegation delsy tima, high-to-|ow-leval cutput
MNOTE &: Saw Ganeral Information Saction for loed circuita and voltage waveforms.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS A=80UTPUT
EXCEPT A=H
veo - - 1 Voo
260 02 NOM 3
Flag 1 Vee
INFLUT ==
QUTFUT
OUTPUT
Mode contrel: Ay, = 17 kil NOM
Any A or B: Plgq = B.67 kg Ng:
Any S: Ayg=42ZB kil N
Co' Flgq = 2,88 k2 NOM
Texas E 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, Voo {see Note 1)
inputvoltage . . . . . . .
Interemitter voltage (see Note 2}
Operating free-sir temperature: SN545181

SN745181
Storage termperalure range

WOTES: 1. Waoltsge values, #xoept intaremittar voltage, gre with respect 1o network ground terminal.

7V
565V
FR-AY

—55°C t0 125°C
. 0°C to 70°C
—65°C 1o 150°C

2. This iz the voltage efween two emittars 6t a multiple-amittes transigtar, For this circuit, this ratling appties to sach 2 input in

conjunction with inputs 52 or 53, and 19 each B mput in ponjunction with mputs S0 or 53.

recommended operating conditions

SN545181 SN7451851 UNIT
MIN WNOM MAX | MIN NOM MAX
Suppfy voltage, Ve 4.5 L] 85 |4.75 § 525 W
Highdevel sutput current, Iy (Al outputs except A = Bl —1 —1 { maA
Low-lovel output cerrent, lgp pitl 20 | mA
Cperating free-air ternparature, Ty —55 125 L] 7 ‘C
electrical characteristics over recommended operating free-air temperature range {unless otherwise nated)
SNES45181 N745181
PARAMETER TEST CONDITIONST — S UNIT
MIN  TYPL MAX |MIN TYPE max
Vim High-level input voitaoe 2 2 v
Wi Lowlevel input voftage [1X] oB| V
YK nput clamp voltage Ve = MIN, Ip=-18ma —-12 1.2 ¥
High-level gutput voltage, W MIN, V=2V,
3 Vou cc tH 25 34 27 4 v
any output except A = B ViL=0a8v, toH - —1mA
High-level autput current, Voo = MiN, Vg 2V,
- |rou _ ce 250 20| ua
= A B output only Vi D8V, YoH=55V
Ver = MiN, Vi =2,
-~ W Lowdevel output voltage 0.5 05| v
oL " < VIL=08Y.  IpL-20mA
U Input current at
m ] i Voo =MAX, W =hbEbYW 1 1] mA
< maximnum npui valtage
a High-Iovel ML}dE_inDL-l;[ =] =13l
Any & or B input 150 180
m Il input il - Yoo - MAX, W o25v oA
Any 5 input 200 200
[45] currant -
Carry inpul 250 250
Lowdevel Wode input -2 2
Any A or B input -6 -6
I mput Y . P Yoo - MAX, V) 05V mA
Any 5 input ) 8
current
Carry input —10 -10
Bhorti-circuitl putput current,
los Vg = MAX 40 —100{ 40 —100| ma
any output except A = BY
Voo =Max, Tp=1368°C, W package 195
i Supply current Sec Note 3 only A,
Yoo - MAX, See Nete 3 All packages 120 220 120 220
TFor conditions ghown as MIN Gr MAX, use tha appropriate valJe specified under recommenden operating conditions.
ZAll typicel values are at Mg - bV, T 25'C.
FMot more than one oUtput shoudd be shorted ot o fime.
MOTE 30 g is reesured for the fallowing conditions ithe typical and maeximum values apply to barth]:
A. SO threuph 53, M, and B inputs are at 4.5 W, ali other inpurs are arounded, and all auepurs are open,
B. S0 through 53 and M are 3t 4.5 W, all other inputs greunded, and all culputs are apen.
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TYPES SN545181, SN745181
ARITHMETIC LOGIC UNITSIFUNCTION GENERATORS

switching characteristics, Voo =5 V, Ta = 26°C (CL = 15 pF, RL = 280 Q, see note 4)

PARAMETER! FROM ({NPUT} TO (OUTPUT) TEST CONDITIONS MIN_ TYP MAX |UNIT
T 7 15
PLH c, Coea il Y
IPHL 7 1S
Tt R M DWW, S0 53 45V, 125 185
PLH Any A or B Choaq —_— ns
PHL 51=2582 =0V {SUM model 125 185
PLH - — M=0W,80=53-0V, 185 23
Any A or B Chid e ns
PHL 51 52 45V (DIFF made) 155 23
- 1 ; — M=V 7 12
PLH c, Ary F i ns
1PHL (SUM or DIFF monda) 7 12
thLp _ _ M QV,50 53 45V, BEERE
Any A wr g 3 m—— 153
PHL §t=82=0V (5UM model 75 12
t - = M=0V 80=53=0V, ne 1%
PLH Any Aor B 5] — ns
tPHL 51=52= a5V [DIFF madet 105 15
t i _ _ M- 0V,50 S3 45V, 75 12
PLH Any AarB F — ns
PHL 51 =57 - 0¥ (5UM mode) e 12
1 - M=0Vv 30=83=0V, 10.5 15
. PLH | Any A ar B hd —_— ns
\FHL $1=52=45%Y (DIFF mods) 105 15
¥ - _ — M=0% 50-53=45YV, 11 185
PLH A or B ki j— ns
PHL S1=52= 0V (SUM mode) 11165
PLH — M- 0V,50- 53 0V, 4 20
Ajor By F — ns
tPHL H 51 52 4.5V (DIFF modet 14 22
— : = — _ 14 20
PLH A or Bj F; M = 4.5 ¥ ilogc mode) ns
TPHL 14 22
thy _ M=0V.S0-53:- 0V, 15 23
_L Any A ar 3 A B —_— ns
PR S1=52- 45V (DIFF mode! 20 30 3
ftpLy Eprogpagatian delay time, low to-high-tevel output
tpy | Epropagatian deley time, high 10 |owe-level output
MOTE 4: Sss Ganara Information Section for load circuits and voltage wawvefoims, m
. . Ll
schematics of inputs and outputs 3
—
EQOUIVALENT OF EACH INPUT TYPICAL OF ALL GUTPUTS & =B OUTPUT >
EXCEPTA=B 7E]
Ve - —_——— v Ve -l
50 51 NOM -
Fag =
INFUT —t - OLTFUT
F 3 OQUTRUT
Mode comrol: Fgn = 2.8 kB NOM
Any Bor B Rgy = 540 2 NOM
Any 1 Rgq = 700 §t NOM
Cn Rgg = BEO {2 NOM
TEXAS e 3.719
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TYPES SN54181, SN54L5181, SN545181,SN74181, SN74L5181, SN745181
ARITHMETIC LOGIC UNITSIFUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE

FUNCTION INPUTS: S0 - S53=48V, 81=52=-M=0V

DTHER INPUT o
NPT SAME BIT UTHEH DATA INFUTS (DUTPUT QUTPUT
FARAMETER | UNDER |- P Jp—— UNDER | WAVEFDAM
EST AFPLY APPLY APPLY APPLY TEST Sea N y
4.5 ¥ GND ___Aiv___ . GND 15ed Now 2
1pLH ~ = Remalning =
W, E Mune e o F
TPHL Aund B " ! In-Phase
1 = T T Remarn ’ = R
b FER B A, Nune N [« F, In-Fhse
1pHL A 5nd B
N Frea
Pl Mane N e P In-Phase
1PHL A gnd B, C-
- WP _I__ Rernaining - ) T
PLH B, A, Nome Noms | i In Phase
TPHL A ano B, O,
T = Fermwng | Remaining T
Mo B. = — In-Fhasie
B AL
—— .
- Remairng | Remairing =
s - = - In-P
' 5 i . G n-Phase
Y X Ay F T
Merrn: Mang - = * In-FPhasie
A B wr g
o I u Remainng | Rermanng - o " P.n -
e f - E T1-01-Phase
g A Tn it e
- Remain ng | Rumainm .
Nong a; e — " Cosg | Dutaf Phass
| 8 A, Cn

DIFF MODE TEST TABLE

FUNCFION INPUTS: 51t =82=45V,50=53=M~0V

OTHEHR INFUT

NPUT SAME BiT OTHER BATA INPUTS [OUTPUY | DutPuT
FAAAMETER | UNDER UNDER | WAVEFORM
resT | AFPLY | ALy | apeLy APPLY TEST | (a0 hore 41
| } 45 W GND 45 GND e_ o.'.“ |
3 _ — Hemaiing .
A, Fee g e T, I Pran:
A
T Feitia i : ]
FLt i & Hang L p F, Vst il e
q THHL A B. Ly
-] BLh A Mo E, Nune | ey ° In-Phase
f 1 & and B Cn
= Hemainang =
& None wane | = G Dt 1l Pra:
jw) Roand
m = Renanng | =
E, Harne Pacan: g In-Phase
—— B 3 1
o Mg N Moz -ﬁ: et E [“ G 04 01 Phase
m i n - | Awnainicg | Remamng . .
m — Lk . K E(,r In-Phase
- Hrmasintir T
z, Feany i | Remainna |y T bt af Phase
A B. U
B 9
Mane Kans < - Mo Crea In Phas:
A ard 8 o a E
_ Remairany -
B, None Moz Bac, | G | Owot e
_ Remar-ing
P a, Nong o Cova It Phise
FoE.C,
LG IC MODE TEST TAELE
FUNCTION INFUTS: 57=52=-M=45V.50=S3=0V
OTHER INPUT N
INPUT SAME BIT GTHEH DATA INPUTS |OUTRUT | QuTeuT
PARAMETER | UNDER
€ U' £ST APPLY APPLY APPLY APELY U:::iﬂ ?;::F?T
45w GND asw GND o
IPLH A, B, Muwe: e | Emaning E, Ot af-Prase
1pHL Aand B, G
[ .-.-' — - A s —
FLH B, E, Moe N | L Emama Foo | or ot ohose
1pHL Soand BOyy

NOTE 4: See Genera Informahen Secuon

fur

load srewts and vidlage wavefonns

3-720
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