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These bus transceivers are designed for asynchronous c3 E 7 141] A3
three-way communication between four-line data ca E 8 13 j Ad
buses. They give the designer a choice of selecting B4 ': 3 12 j s1
inverting, noninverting, or a combination of inverting GND E 10 11 3 30
and noninverting data paths with either 3-state or
apen-collector outputs.
The SO and $S1 inputs select the bus from which data SNS4LS . . . FK PACKAGE
are to be transferred. The G inputs enable the bus or (TOP VIEW)

buses to which data are to be transferred. The port
far any bus selected for input and any ather bus not
enabled for output will be at high impedance including
those of the apen-collector devices.

The SNG54L5440 through SN54LS442 and
SN54L5444 are characterized for operation over the
fullmilitary temperature range of ~55°C 10 125°C.

The SN74L5440 through SN74L5442 and

SN74L5444 are characterized for operation from 0 °C

to 70°C.

FUNCTION TABLE
J INPUTS TRANSFERS BETWEEN BUSES DEVICE ouUTPUT LOGIC

— _ - ‘L5440 , . ‘L8440 Open-Collector True
€s [51 S0{GA GB GC ‘L5442 L5431 L5444 ‘L5441 Open-Collector Inverting
HixX X X X X None None None ‘L5442 3-State True
X|H H[IX X X None None None 15444 3-State True/lnverting
XIX X|H H H None None Nonea

XL L X H H None None Nong

XL H{H X H Nane None Mane

X/H LIH H X None None Nane

LiLt LIx v L|Aa-B.A-C|lA-B A -C|lR-B. A-C

L{L #H|L X L|B-C.B-A|B-C,B-A|B-C,B-A

Li{# L|lL v x|c-ac-Blc-aC-8lC-AcC-B

Lo v x L H A8 A-B A-B

LIL H|H X L B-C B-C B-C

LiH L] L H X C-A C-A C-A

LiL Ll x H L A-C A-C A-C

LlL HlL x H B~ A B-A B-A

L|H L|H L X% C-B C-8B C-B

PRODUCTION DATA documents contain information
current as of pubiication dats, Products conform to
specilications per the terms of Texas Instruments
standard warranty.
necessarily include testing of all parsmeters.

Production processing does not
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T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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Pin nurnbers shown are for DW, J, and N packages.
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absolute maximum ratings over operating free-air tamperature range (unless otherwise noted)

Supply voltage, Voo (see Note 1) L . L L e e s 7V
s T8 VT T 1= T T T 7V
Off-state oUTPUL VOITAOE . . . . . . ittt it i it e e e e e e e e 56V
Operating free-air temperature range: SNS4LS™ . .. ... 0 o o oo —55°C10125°C

SNTALS e e e 0°C 10 70°C
StOrage teMPErature FANGE . v v v o o o e e e e b bt e e e e et et e e _B65°C 10 150°C

NOTE 1: Voltage vatues are with respect to netwaork ground terminal.
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SN54LS440, SN5415441
SN741L5440, SN74LS441
QUAD TRIDIRECTIONAL BU

WITH OPEN-COLLECTOR GUTPUTS

conditions
SN54LS440 SN74L8440
SNS4LS441 SN74L5441 UNIT
MIN NOM MAX [ MIN NOM MaAX
Supply voitage, Vo (see Note 1} 4.9 <] 55 475 5 5.25 v
High-level output voitage, VgH 5.5 5.5 v
Low-level output current, 1o 12 24 | mA
Operating free-air temperature, T a, —55 125 0 70 [+
MNQOTE 1: Valiage values are with raspect tQ the netwaork ground terminal,
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted}
SN54LS’ SN74LS’ r
PARAMETER TEST CONDITIONST : UNIT |
MIN TYPF MAX | MIN TYPT MAX i
Vi High-evel input voltage 2 2 v
ViL Low-level input voltage 0.5 0.6 v
Vi Input elamp voltage Vee = MIN, Iy =—18mA —-15 -15 v
Hysweresis (VT4 — v’T_}{A,B,C input | Voo = MIN 21 g4 02 04 W
Voo = MIN, VoH = 5.5 V,
IgH High-level ocutput current cC oH 100 100 HA
Vig=12V, ViL= Vy_max
Vee=MIN, - 5 =12maA 025 0.4 025 04| v |
VoL Low-level output voltage ViR =2V,
Vi =V max | 1QL =24 mA 0.35 0.5 1 i
1 11 _max
input current at A B,C input V=55V 0.1 0.1
I i . Voo = MAX mA
maximum input valtage | All athers V=7V 0.1 0.1
Iy  High-level input current Voo = MAX, V=27V i 20 20| uA
Iy Low-evel input current Veeo = MAX, V=04V -0.4 —04 mA
| s | ¢ Cutputs low v MAX Output 62 20 62 g0 A
upply curren = , utputs apen m
cc Cutputs disabled cc p P B84 a5 64 a5

t

I Al typical valuesareat Vo =5 W, T = 25°C.

For conditians shown as M|N or MAX, use the appropriate value specified under recammended operating conditions.

switching characteristics at Vo = 5 V., RL = 667 , CL = 45 pF, TA

= 25°C, see note 2

PARAMETER FROM TO ‘L5440 ‘L5441 UNIT

{INPUT) {(QUTPUT) | MIN TYPF MAX MIN TYP MAX
A B 24 35 21 30
A C 24 35 21 30

tPLH Propagatian delay time, B A 24 35 21 30 ns
low-to-high level output 8 C 24 35 21 30
C A 24 35 21 30
C 5] 24 35 21 30
A B 20 30 9 15
A C 20 30 g 15

PHL Propagation delay time, ] A 20 30 2] 15 ns
high-to-low level output B C 20 30 9 15
C A 20 30 9 15
C =] 20 30 9 15
) Any G AB.C 29 45 23 35

tPLH Propagation delay time, 50,51 A.B.C 33 50 27 40| ns
low-to-high level autput = ABC = it %6 20
i ) Any G A.BC 27 40 20 30

tPHL Propagation delay tme. 50.51 ABC 32 50 26 40 | ns
high-to-low level cutput == AC . a5 o 20

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’
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SN54LS442, SN54L3444

S."-'?tu.sf-"iq.c, SN7415444

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS
recommended ogperating conditions
SNBALS442 SN74L5442
SN54LS444 SN74L5444 UNIT
] Min  NOM MAX | MIN NOM MAX
Suppty voltage, Voo [see Note 1) 45 5 55| 475 5 5.25 v
High-ievel output currant, 1oy —12 —i5 mA
Low-level output current, o 12 24 mA
Operating free-air temperature, T 4 _ &6 125 0 10 e

MNOTE 1: Valtaga valuas are with rasp

ect to the nerwark ground termin

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted}

SN54LS" SN74LS"
PARAMETER TEST CONDITIONST — n UNIT
MIN TYP: MAX | MIN TYPT MAX
ViH Highlevel input voitage 2 2 v
Vi Low-tevel input voltage 0.5 0.6 v
VK Input elamp voltage Ve = MIN, Iy = —18 mA -1.5 —1.5 v
Hysteresis (V1+ — VT _)|AB.Cinput | Vge = MIN 0.1 0.4 0.2 0.4 v
Vee = MIN, loH = -3 mA 2.4 3.4 24 34
VoM High-leve! output voltage VIiH=2V, v
Vi = V(_max loy = MAX 2 2
Voo = MIN, loL = 12 mA 0.25 0.4 0.25 0.4
VoL Low-level output voitage Vi =2V, v
VL = ViLmax lgL =24 mA 0.35 0.5
Off-state output current, high-levei
1ozH i 9 Vg=27V 20 20
voltage applied Vee = MAX, WA
Off-state output current, low-levei CSat2v
loze e Du_pu v Vg=04V —400 —400
voltage applied
Input current at A,B.C =585V 0.t o1
I . R Voo = MaXx mA
maximum input voltage | Others =7V 0.1 a1
IH High-level input current Voo = MAX, =27V 20 20 uh
UTH Law-level input current Ve = MAXK, V=04V 04 -¢.4 mA
tos Shart gircuit output current§ Voo = MAX =40 —225) —40 —225 mA
| Suol Outputs low v MAX o 82 g0 &2 90 a
ent = f Tput: m
ce PRy T S utputs at Hi-Z ce Hiputs open 64 95 B4 95

1 For conditions shown a5 MIN or MAX, use the appropriate value specified under recammended operating conditions.

* Alt typical values are at Vee =

5V, Tp = 25°C.

¥ Not more than one output shouid be shorted at a time, and duration of the short circuit shouid nat exceed ane second.

TEMES‘U
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SN5415442, SN54L5444
SN74LS442, SN741LS444
ALAd M EL T FLEELEFL PR AR ML ML S S SuS Uk memew m mEom e Em e smmEmoe Eaioe—c i s memm e e o Ee—m s o
UUAD THIDIRECTIUNAL B THANSLUEIVERS WITH 3-STATE QUTPUITS
switching characteristics at Vo = BV, Ta = 25°C, see note 2
FROM TO TEST ‘L5442 ‘LS444
PARAMETER UNIT
{INPUT) {QUTPUT! | CONDITIONS | Mini TYP MAX | MIN TYP MAX
A B 10 14 <] 14
A C 10 14 ] 14
Propagation deiay time, B A 10 14 9 14
tRLH . ns
low-to-high level output B C 10 14 10 14
c A HH 14 g 14
C B 10 14 10 14
A g8 13 20 7 13
A c G = 45 o 13 20 7 13
. Propagation delay time, 8 A HL - BGVpQY 13 20 7 13 n
= s
PHL high-to-low level output B C t 13 20 13 20
[ A 12 20 7 13
[ B 13 20 13 20
. Any G AB.C 22 33 22 33
Qutput enable time — ~ —
PZL S6.517 A.B,C 28 42 28 42 ns
to low level
Cs A.B,C 23 3B 23 36
Qutput enable time —
t G s C AB,C 21 2 24 32
PZH 1o high level 3 ns
Qutput disable ti = —_—
tprz o iput disable ime G.s. TS| aBc |_. 14 35 14 25| ns
from iow level CL = §pF,
Qutput disable time - —_— R, = 687 Q
Pz put df 5.5, TS | ABC L 14 325 14 25| as
from high level
NOTE 2: Load circuits and vattage waveforms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR QUTPUTS
Vee —
3 —— - g
1 o 50 2 NOM £
y
INPUT —-‘—K - QUTPUT
1. -
‘b
‘I
- OUTPUT
—_ — ¢
$ ‘j

Reg: GA, GB, GC = 3 k2 NOM
All others = 5 k&2 NOM
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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