SN54L5440 THRU SN54LS442, SN541S444
SN74LS440 THRU SN74L5442, SN74LS444
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

D2425, AUGUST 1979 —REVISED MARCH 1988

e 3-Way Asynchronous Communication SN54LS’ . . . J PACKAGE
® On-Chip Bus Selection Decoding SN74LS”. '&3:‘:,;:;‘ PACKAGE
e Input Hysteresis Improves Noise Margin FAYES vee
e Choice of Open-Collector or g1 ]2 re[Jcc
3-State Outputs ci]s reflcs
c2js 17QcGA
description g2{Js 16[A1
ealls 15
These bus transceivers are designed for asynchionous c3 E 7 14 ] A2
three-way communication between four-line data cas 13[] A4
buses. They give the designer a choice of selecting B4 Eg 12[]s1
inverting, noninverting, or a combination of inverting GhNp Jwo 11 :] S0
and noninverting data paths with either 3-state or
open-collector outputs.
The S0 and $1 inputs select the bus from which data SN54LS’ . . . FK PACKAGE
are to be transferred. The G inputs enable the bus or {TOP VIEW) 2
buses to which data are to be transferred. The port )
far any bus selected for input and any other bus not S ald S‘S
enabled for output will be at high impedance including J (ql;
those of the open-collector devices. c2ha 1wl cs .2
The SN54LS440 through SN54LS442 and B2[]s 17[] Ga >
SN54LS444 are characterized for operation over the B3| 6 16 [] A1 8
fullmilitary temperature range of —55°C to 125°C. c3g? 15[ A2
The SN74LS440 through SN74LS442 and calls 14 ] A3 '—_|
SN74LS444 are characterized for operation from 0°C -
to 70°C. 3 % 253
FUNCTION TABLE ©
INPUTS TRANSFERS BETWEEN BUSES DEVICE OUTPUT LOGIC
— o ‘Ls4a40 . . ‘LS440 Open-Collector True
CS|$1 501GA GB GC ‘L8442 Ls4a1 Ls4ad ‘LS441 Open-Collector Inverting
H|X X! X X X None None None ‘LS442 3-State True
X|H H| X X X None None None ‘L5444 3-State True/lnverting
X|X X|H H H None None None
X|L L|X H H None None None
X|t HIH X H None None None
X|H L{iH H X None None None
L|L L|ix ¢ L|a-BA-ClA-BA-C|A B A-C
Lit H|L x v(B.ce-aAlB-Cc,B-A[B-C,B-A
L|H Lt|L L x|c-Ac-B|c-AcC-B|C-AC-B
L{L L|{x L H A-B A-B A-B
LiL HH x L B-C B-C B-C
L[H L{L H X C-A C-A C-A
LfL tf{x H L A-C A-C A-C
LlL H|L X H B-A B:A B.A
L)H L)jH L X c-8 c-B c-8
PRODUCTION D documents contain information .
current as of publication date. Products conform to M
specifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-951
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SN5415440 THRU SN54L5442, SN54L8444
SN74L5430 THRU SN741S442, SN7415444
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

logic symbolst
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¥ These symbols are in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, and N packages.
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SN54LS440 THRU SN74LS442, SN54LS444
SN74LS440 THRU SN74LS442, SN741L5444
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

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, Ve (see Note 1)
Input voltage
Off-state output voltage
Operating free-air temperature range:

Storage temperature range

NOTE 1: Voltage values are with respect ta network ground terminat.

TTL Devices H

55V

—B5°C to 125°C
0°Cto 70°C
—65°C to 150°C

{iP
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SN5415440, SN54LS441
SN7415440, SN74L5441
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54LS440 SN74L5440
SN54L5441 SN74L5441 UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Ve (see Note 11 45 5 55| 4.75 5 5.25 v
High-level output voltage, VoH 55 55 v
Low-evel qutput current, igL 12 24 mA
Operating free-air temperature, T o —55 125 [o] 70 C

NOTE 1

Vo!tage values are with respect to the network ground terminai,

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

SN54LS' S| LS’
PARAMETER TEST CONDITIONST N74LS UNIT
MIN TYPI MAX | MIN TypPi MAX
V|4 High-level input voltage 2 2 v
VL Low-level input voitage 0.5 0.6 A\
Vi Input clamp voltage Voo = MIN, fj=—18 mA -15 -1.5 Vv
2 Hysteresis (V7 — VT )] A,B.Cnput | Vg =MIN 01 04 0.2 04 v
Vee = MIN, VoH =585V,
IoH  High-level output current cc on 100 100 | wA
Vip=2V, VL= ViLmax
- Vec=MIN. 15 =12ma 025 04 025 04| v
- VoL Low-level output voltage VIH=2V,
r~ VL = V| Lmax lgL =24 mA 0.35 0.5 A
U Input current at A.,B.Cinput V=55V a1 0.1
) . . Ve = MAX mA
4+ maximum input voltage | All others V=7V a1 0.1
S, li4  High-level input current Vee = MAX, V=27V 20 20 uA
8 Iy Low-level input current Vee = MAX, V=04V -0.4 -04 mA
v Outputs low i 62 a0 82 90
lcc  Suppl t v = MAX, Output A
cC pply curren Outputs disabled cc utputs open & 35 r 95 m
T For conditions shown as MIN or MA X, use the appropriate value specitied under recommended aperating conaitions
1 All typical values areat Voe <5 V, Ta = 25 C.
switching characteristics at VCC = 5V, RL = 667 {1, CL. = 45 pF, TA = 25°C, see noté 2
PARAMETER FROM TO ‘LS440 ‘LS441 UNIT
(INPUT} (OUTPUT) | MIN TYP MAX [ MIN TYP MAX
A B 24 35 21 30
A C 24 35 21 30
Propagation delay time, B A 24 35 21 30
tPLH ns
low-to-high level output B Cc 24 3% 21 30
C A 24 35 21 30
C B 24 35 21 30
A B 20 30 9 15
A C 20 30 9 15
Propagation delay time, B A 20 30 9 15
PHL ns
high-to-low level output B C 20 30 9 15
C A 20 30 9 15
C B 20 30 9 15
P hon delay t Any G A.B.C 29 45 23 35
on ime,
tPLH ropagation delay time 50,51 ABC 33 50 27 40| =s
low-to-high level output —
CS A,B.C 31 45 26 40
P ton delay t Any G A.B.C 27 40 20 30
ati ay tme,
tPHL ropagation Celay 50.51 ABC 32 50 26 40| ns
high-ta-low level output —
CS A.B.C 28 45 21 30
NOTE 2 Load circuits and voltage waveforms are shown n Section 1.
2-954 l TE
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SN54LS442, SN5415444
SN74LS442, SN74L5444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

T
SN54LS442 SN74L8442
SN54L5444 SN74L5444 UNIT
MIN NOM MAX | MIN NOM MAX

Supply valtage, Vo (see Note 1) 45 5 55| 4.75 5 5.25 \
High-level output current, loH —-12 —15 mA
Low-level output current, lo 12 24 mA
Operating free-air temperature, Ta —-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 CONDITIONSt - UNIT
MIN TYPEI MAX|MIN TYPE MAX
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.5 06 Vv 2
VK Input clamp voltage Vee = MIN, = -18mA -1.5 -1.5 v
Hysteresis (Vy4+ — VT_)|A,B,C input ! Ve = MIN 0.1 0.4 0.2 0.4 v »
vee = MIN, loH=—-3mA | 24 34 24 34 [N
VOH High-leve! output voltage VIH=2V, v Q
VL = Vi max oK = MAX 2 2 s
Vee = MIN, loL = 12mA 025 04 025 04 (o
VoL Low-level output voltage VIH=2V, v
VL=V max |'OL=24mA 0.35 0.5 |
Qff-state output current, high-level |-
10ZH ; vo=27V 20 20 -
volitage applied Vee = MAX, A
[’
Off-state output current, low-level Ciat2?2Vv
lozL . Vg =04V —400 —400
voltage applied
Input current at A,B,C V=565V 01 0.1
1) . K Veg = MAX mA
maximum input voitage | Others V=7V 0.1 0.1
YH High-evel input current Vee = MAX, V=27V 29 20 uhA
L Low-level input current Ve = MAX, V=04V -04 —04 mA
108 Short circuit output current 3 Vee = MAX —-40 —225| -40 —225 | mA
' s . Qutputs low v MAX o 62 90 62 90 a
[ current = . utputs open m,
cc pely Outputs at Hi-Z cc puts op 64 95 64 95
1 For conditions shown as MIN or MAX, use the appropri value specifi under r ded operating conditions.
* All typical values are at Voo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at & time, and duration of the short circust shauld nat exceed ane sacond.
Texas %
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SN54LS442, SN54LS444
SN74LS442, SN74L5444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics at V¢ = 5V, Ta = 25°C, see note 2

N

aniii

PARAMETER FROM JO TEST ‘L8442 ‘L§444 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-ta-high leve! output B C 10 14 10 14
C A 10 14 9 14
C B 10 14 10 14
A B 13 20 7 13
A C 13 20 7 13
. . CL = 45 pF.
Propagation delay time, B A 13 20 7 13
tPHL . R = 667 Q ns
high-to-low level output B Cc 13 20 13 20
C A 13 20 7 13
C B 13 20 13 20
Output ble ti Any G A.B.C 22 33 22 33
n m
tpzL Ut enavie tme 50,51 ABC 28 42 28 42 | ns
to low level —
CS A,B,C 23 36 23 38
tput le ti =
gy O VtPut enable time .5, T8 | ABC 21 32 24 32| as
to high level
Output disable time = —
G, 8. Cs A.B.C 14 35 14 25 ns
Lz from low level CL = 5 pF,
Output disable ti = — R = 667 &
tppz o reut cisable time G.s.cS| aBc |t 14 25 14 25| ns
from high level
NOTE 2' Load circuits and voltage wavetorms are shown in Section 1.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS|
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