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These bus transceivers are designed for asynchronous c3 E 7 14 :l A3
three-way communication between four-line data ca E 8 13 :l Ad
buses. They give the designer a choice of selecting Ba[o 12[]st
inverting, noninverting, or a combination of inverting onp [Jio 19[S0

and noninverting data paths with either 3-state or
open-collector outputs.

The SO and St inputs select the bus from which data

are to be transferred. The G inputs enable the bus or (TOP VIEW)
buses to which data are to be transferred. The port Q

. - =t OO
for any bus selected for input and any other bus not O ol >0
enabled for output will be at high impedance including 3 3

those of the open-collector devices.
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The SN54LS440 through SN54LS442 and B2
SN54LS444 are characterized for operation over the B3
fullmilitary temperature range of —55°C to 125°C. C3
The SN74LS440 through SN74LS442 and C4

SN74LS444 are characterized for operation from 0°C
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to 70°C. 3 % 35 :(r
FUNCTION TABLE ©
INPUTS TRANSFERS BETWEEN BUSES DEVICE OUTPUT

— o ‘LS440 ) . 'LS440 Open-Collector
CS|$1 SO|GA GB GC| ) 44, Lsaa L5444 '1S441 Open-Collector
HIX X]X X X None None None ‘LS442 3-State
XIH H| X X X None None None ‘'LS444 3-State
XX X|H H H None None None

XL L{X H H None None None

XL HfH X H None None None

X|H LL]H H X None None None

Lt Llx ¢ L|A+B A-C|A-B A-C|A+B,A>C

Lt HlL X L|B>C,B-A|B+C,B+A|B>C,B+A

L{H L{L L Xx|c-Ac»>B|C-AC-8BlC>AC-B

LiL L] X L H A-B A-B A-B

LlL HIH X L B-»C B-C B>C

LIH L|L H X C-A C-A C-A

LiL LI X H L A+C A-C AsC

LiL HlL X H B»A B-A B+A

LIH L|H L X c-B c-B c+B

SN54LS’ . . . FK PACKAGE

GB
GA
A1

A3

LOGIC
True
Inverting
True
True/inverting

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production pr ing does not r ily include
testing of all parameters.
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logic symbolsT

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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logic diagram (composite showing one of four transceivers from each type, positive logic)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCG (568 NOte 1) . it ittt ittt e et e et et et e 7V
g 01U Y X T 7V
Off-state OULPUL VOITAgE . .t vt ittt et it e et e e e et et et te et ettt et e e et e 55V
Operating free-air temperature range: SNBALS’ . . ... . ittt e e e —55°C to 125°C

SN7ALS e 0°C to 70°C
Storage temMPeratlure FaNGE . . v v v v v v et i e ot e e o ettt e —65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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recommended operating conditions

SN54L5440 SN74LS440
SN5418441 SN74L5441 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve (see Note 1) 4.5 5 55{ 4.75 5 5.25 v
High-level output voltage, VoH 5.5 5.5 \"
Low-level output current, Ig|_ 12 24 mA
Operating free-air temperature, T -55 125 0 70 C

NOTE 1: Voltage values are with respect to the network ground terminal.

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

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS? UNIT
MIN TYPE MAX|MIN TYPI MAX
Viy4 High-level input voltage 2 2 \
VL Low-level input voltage 0.5 0.6 \")
ViK Input clamp voltage Vee = MIN, l)|= ~18 mA -1.5 -1.5 \"
Hysteresis (V14 — VT_)|A,B,Cinput | Voo = MIN 01 04 02 04 Vv
Vee = MIN \ =55V
Iox High-level output current ce ! OH =55V, 100 100 | MA
VIH=2V, ViL= ViLmax
Vee=MIN, 10 = 12ma 025 04 026 04| Vv
VoL Low-level output voltage ViH=2V,
VL= Vi max |'OL=24mA 0.35 0.5 \
Input current at A,B,C input Vi=565V 0.1 0.1
I ) i P Veg = MAX ] mA
maximum input voltage | All others V=7V 0.1 0.1
ljn  High-level input current Vee = MAX, V=27V 20 20 uA
liL  Low-level input current Vee = MAX, Vi=04V —-0.4 -0.4 | mA
Outputs low 62 90 62 0
i Supply current Voo = MAX, Outputs open A
cc  sueely Outputs disabled |  CC puts op 64 95 64 95|

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
$ All typical values are at Voc = 5 V, Tp = 25°C.

switching characteristics at Vcc = 5 V, RL = 667 Q, CL = 45 pF, TA = 25°C, see note 2

PARAMETER FROM TO ‘LS440 ‘LS441 UNIT

(INPUT) {OUTPUT) MIN TYP MAX MIN TYP MAX
A B 24 35 21 30
A (o 24 35 21 30

tpLH Propagation delay time, B A 24 35 21 30 ns
low-to-high level output B (o} 24 35 21 30
o} A 24 35 21 30
C B 24 35 21 30
A B 20 30 9 15
A (o 20 30 9 15
Propagation delay time, B A 20 30 9 15

tPHL . ns
high-to-low level output B C 20 30 9 15
Cc A 20 30 9 15
Cc B 20 30 9 15
Propagation delay time, Any G A.B,C 29 45 23 35

PLH . S0,81 A,B.C 33 50 27 40 ns

low-to-high level output —

CS A,B.C 31 45 26 40
Propagation delay time, Any G AB.C 27 40 20 30

tPHL high-to-low level output 80;31 ABC 32 50 26 40 ns
Cs A.B,C 28 45 21 30

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

SN54LS442 SN74LS442
SN54LS444 SN74LS444 UuNIv
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve (see Note 1) 45 5 551 4.75 5 5.25 \%
High-level output current, IgH -12 -15 mA
Low-level output current, loL 12 24 mA
Operating free-air temperature, TA -55 126 0 70 °c

NOTE 1: Voltage values are with respect to the network ground terminal.

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

PARAMETER TEST CONDITIONST SNSALS SN74LS UNIT
MIN TYPE MAX|MIN TYPE MAX
Viy High-level input voltage 2 2 \%
ViL Low-level input voltage 0.5 0.6 Vv
ViK Input clamp voltage Vee = MIN, lp=—18 mA -1.5 —1.5 \
Hysteresis (V14 — VT_){A,B,C input | Vg = MIN 0.1 0.4 0.2 0.4 \%
Vee = MIN, IoH=-3mA | 24 34 24 34
VOH High-level output voltage VIH=2V, A
VIL=VILmaX |0H=MAX 2 2
Vee=MIN, 115, =12mA 025 04 025 04
VoL Low-level output voltage VIH=2V, \
ViL=V max |lOL=24mA 0.35 0.5
Off-state output current, high-level
lozH i Vo=27V 20 20
voltage applied Vee = MAX, UA
Off-state output current, low-level CSat2V
lozL g Vo =04V ~400 -400
voltage applied
Input current at A,B,C V=565V 0.1 0.1
I put curre Ve = MAX ! mA
maximum input voltage | Others V=7V 0.1 0.1
ItH High-level input current Vee = MAX, V=27V 20 20 KA
TR Low-level input current Vee = MAX, Vyi=04V -0.4 -04 1 mA
los Short circuit output current 3 Vee = MAX —40 —225| —40 -~225 mA
| Suopl Outputs low v MAX o 62 90 62 90 A
u current = , utputs open m
ce PRy Outputs at Hi-Z cc puts op 64 95 64 95

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

* Al typical values are at Vee =5V, Tp = 25°C.
8 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
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switching characteristics at Vg = 5V, TA = 25°C, see note 2

FROM T TEST ‘LS442 ‘LS444
PARAMETER N 0 S 4 UNIT
(INPUT) (OUTPUT) | CONDITIONS MIN TYP MAX MIN TYP MAX
A B 10 14 9 14
A C 10 14 9 14
Propagation delay time, B A 10 14 9 14
tPLH . ns
low-to-high level output B Cc 10 14 10 14
[ A 10 14 9 14
(o B 10 14 10 14
A B 13 20 7 13
A (o 13 20 7 13
. . CL = 45 pF,
¢ Propagation delay time, B A R 667 0 13 20 7 13
= ns
PHL 1 igh-to-low level output B C L 13 20 13 20
C A 13 20 7 13
o B 13 20 13 20
Output enable time Any G A.B,C 22 33 22 33
tpzL P 50,51 A.B,C 28 42 28 42 | ns
to low level —
Cs A,B,C 23 36 23 36
Output enable time - —_—
t G, S, Cs A,B,C 21 32 24 32
PZH 45 high level ns
Output disable time — —
t, G, S, Cs A,B,C 14 35 14 25 ns
PLZ  from low level CL = 5 pF,
Output disable time — — RL = 667 Q
1, G, S, CS A,B,C 14 25 14 25
PHZ from high level S ns
NOTE 2: Load circuits and voltage 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 *>-——
- —— ——¢—Vcc
>
Req 50 2 NOM 3
)
INPUT —¢ - OUTPUT
b
1)
- OUTPUT

Vv

LJ R IES

h

Req: GA, GB, GC = 9 k2 NOM
Ali others = 5 k2 NOM
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products 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
Tl 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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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