TYPES SN54LS440 THRU SN541.5444, SN54L.S448
SN74LS440 THRU SN74LS444, SN74L5448
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

D2425, AUGUST 1979

e 3-Way Asynchronous Communication SN54LS’ ... JPACKAGE .
. . ) SN74LS’ ... DW, JORN PACKAGE
® On-Chlp Bus Selection Decodlng (TOP VIEW)
e Input Hysteresis Improves Noise Margin cs " U=ovee
e Choice of Open-Collector or s1J2 19fJGc
3-State Outputs ciJs rsQdcs
_ c2Js 17pHGA
description g2[]s 16[JA1
B3[Je 15[JA2
These bus transceivers are designed for asynchronous v c3d? 14 :] A3
three-way communication between four-line data ca e 1307 A4
buses. They give the designer a choice of selecting B4 []o 12{] S1
inverting, noninverting, or a combination of inverting GhNo o 11 :] )

and noninverting data paths with either 3-state or

open-collector outputs.
SN54LS’ ... FK PACKAGE

The SO and S1 inputs select the bus from which data SN74LS’ ... FN PACKAGE
are to be transferred. The G inputs enable the bus or . (TOP VIEW)
buses to which data are to be transferred. The port Q

. - |0 OO
for any bus selected for input and any other bus not O oo >0
enabled for output will be at high impedance including —

those of the open-collector devices.

c2f]4 18] GB
The SN54LS440 through SN541.S444  and B2{]5 17 ca
SN541.5448 are characterized for operation over the B3] 6 16 (] A1
full military temperature range of —55°C to 125°C. c3|l7 15 (] A2
The SN74L5440 through SN741.S444 and calls 14 (] A3
SN741.5448 are characterized for operation from 9
0°C to 70°C.
0z ng
FUNCTION TABLE © ‘lﬁ
INPUTS TRANSFERS BETWEEN BUSES DEVICE OUTPUT LOGIC C_J
__ o ‘LS440 ‘LS441 ‘LS444 ‘'LS440 Open-Collector True >
CS|S1 S0{GA GB GC LS442 ‘15443 ‘L5448 ‘LS441 \Open-CoIIector Inverting (11]
HIX X]x X X[ Nonme None None 'LS442 3-State True ()]
x|{H H|Xx X x| None None None 'LS443 3-State Inverting 4
XX XIH H H None None None ‘LS444 ) 3-State True/Inverting [
XiL L[X H H None None None ‘L5448 Open-Collector True/lnverting -
X|L H|H X H None None None
X|H LIH H X None None None
t{L L|x L L|A»B A+C|A>B A>C|A>B A>C
L|L Hl/L X L|[B-C,B-AlB+C,B-A[B>C,B>A
L|H t|L L x|c-Ac-B|C-AC-B|C-AC-B
LiL L|{x L H A-B A-B A->B
LJL H/H X L B-C B-C B-C
LI|H L|{L H X C>A C-A C»A
L|L L|[x H L A-C A-C A+C
L{L H{L X H B+A B-A B-A
L|H L|H L X C-B C-8B C-B
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TYPES SN54LS440 THRU SN54LS444, SN54LS448,
SN74LS440 THRU SN74LS444, SN74L.5448
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

logic symbols
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Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS440 THRU SN54LS444, SN54LS448,
SN74LS440 THRU SN74LS444, SN74LS448
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, Vcc (see Note 1) . .. .. ... ... ..., e 7V
InpULVOltage . ... ittt i et e e e, e et e e e e e i e e 7V
Off-state OUTPUL VOILAgE . . i i i it ittt it it it et st e et e mn s e o s sennsansananeannnans 55V
Operating free-air temperature range: SNB4LS’ . .. ... .. . .. i e —55°C t0 125°C
SNTALS e e 0°Cto 70°C
S1Orage temMPEratlure TANGE . .. . v v v v s e e e v e m e e e eenaeneinns et teeteeneaeenns —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN54L5440, SN54LS441, SN54LS448,

SN74LS440, SN74LS441 SN74LS448

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54L.5440 SN741.5440

SN54LS441 SN74LS441

SN54L5448 SN74L5448 UNIT

MIN NOM MAX | MIN NOM MAX

Supply voltage, Vg (see Note 1) 45 5 55| 4.75 5 6.25 \%
High-level output voltage, VoH 5.5 5.5 \
Low-leve! output current, IQ(, 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)

+ SNG&4LS’ SN74LS’
PARAMETER TEST CONDITIONS UNIT
MIN TYPf MAX | MIN TYPI MAX
Vi High-level input voltage 2 2 \
ViL Lowe-level input voltage ) 0.5 0.6 \%
V|k Input clamp voltage Vee = MIN, 1= —-18 mA -1.5 -1.5 \%
Hysteresis (V1+ — VT_)[A,B,Cinput | Ve = MIN 01 04 02 04 Y
. \" =MIN, V =55V,
lonq High-level output current ce OH 100 100 KA
ViH=2V, VL= ViLmax
Vee=MIN, 115 =12mA 025 04 025 04| V
VoL Low-level output voltage VIiH=2V,
VL = ViLmax loL =24 mA 0.35 0.5 \%
Input current at AB.Cinput V=55V 0.1 0.1
h i . Vee = MAX mA
maximum input voltage | All others V= 0.1 0.1
IiH  High-level input current Ve = MAX, V=27V 20 20 uA
3 lit  Low-level input current Vee = MAX, V=04V -0.4 —04 | mA
0 Supply R Outputs low v MAX Output 62 90 62 90 "
u curren = , utputs open m
cc Suppl Outputs disabled |  CC puts op 64 95 64 95
-' t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
_* . t All typical values areat Ve =5 V, TA=25°C.
switching characteristics at Ve =5 V, R =667 2, CL = 45 pF, Ta = 25°C, see note 2
m PARAMETER FROM TO ‘LS440 ‘LS441 ‘LS448 UNIT
< (INPUT) | (OUTPUT} | MIN TYP MAX|[ MIN TYP MAX| MIN TYP MAX
5 A B 24 35 21 30 21 30
A c 24 35 21 30 21 30
m Propagation delay
n . . B A 24 35 21 30 21 30
tPLH time, low-to-high ns
B Cc 24 35 21 30 24 35
level output
o] A 24 35 21 30 21 30
C B 24 35 21 30 24 35
A B 20 30 9 15 9 15
o A C 20 30 9 15 9 15
Propagation delay -
. R B A 20 30 9 15 9 15
tPHL time, high-to-low ns
: B Cc 20 30 9 15 20 30
level output
C A 20 30 9 15 9 15
C B 20 30 9 15 20 30
Propagation delay any G A,B,C 29 45 23 35 25 40
tPLH time, low-to-high S0, S1 A,B,C 33 50 27 40 26 40 ns
level output Cs A,B,C 31 45 26 40 25 40
Propagation delay any G A,B,C 27 40 20 30 22 35
tPHL time, high-to-low S0, St A,B,C 32 50 ‘26 40 27 40 | " ns
level output cs A,B,C 28 45 21 30 22 35
NOTE 2: See General Information Section for foad circuits and voltage waveforms.
T ’
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TYPES SN54LS442, SN541.5443, SN54LS444,
SN74LS442, SN74L.5443, SN74LS444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN541L5442 SN741.5442

SN54L5443 SN74LS443 UNIT

SN5418444 SN74Ls444

MIN NOM MAX | MIN NOM MAX

Supply voltage, Vcc (see Note 1) 45 5 55| 4.75 5 525 v
High-level output current, |oH —-12 -15 mA
Low-level output current, Ig(_ 12 24 mA
Operating free-air temperature, T o —-55 © 125 0 70 °c

NOTE 1: Volitage 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
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.5 0.6 \
VK Input clamp voltage Ve = MIN, If = —18 mA -1.5 -1.5 \
Hysteresis (V1+ — V7 _)|AB,C input [ Ve = MIN 01 04 02 04 v
Vee = MIN, loH=-3mA | 24 34 24 34
VOH High-level output voltage ViH=2V, \Y
VL = VyLmax l1oH = MAX 2 2
Vce = MIN, oL = 12mA 025 04 025 04
VoL Low-level output voltage ViH=2V, \Y,
V)L = Vi max loL =24 mA 0.35 0.5
Off-state output current, high-level
lozH . Vp=27V 20 20
voltage applied Vee = MAX, uA
Off-state output current, low-level CSat2Vv
lozL X Vo =04V —400 —400
voltage applied -
Input current at A,B,C V=55V 0.1 0.1
1y . K Vcee = MAX mA
maximum input voltage | Others V=7V 0.1 0.1
IiH High-level input current Vce = MAX, V=27V 20 20 HA
L Low-level input current Vee = MAX, Vi=04V —-0.4 -04 mA
los Short circuit output current Vee = MAX —40 —~2256 | —-40 —225 mA
| S | Outputs low v MAX o 62 90 62 90 A
upply current = , utputs open m
cc PP Outputs at Hi-Z cc puts op 64 95 64 95
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
$AN typical values areat Vg = 5 V, Tp = 25°C.
1 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
Texas WP
EXAS 3-1101

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

TTL DEVICES &)



TYPES SN54LS442, SN54LS443, SN54L.S444,
SN74LS442 THRU SN74LS443, SN74L.5444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

FROM TO TEST ‘LS442 ‘LS443 ‘Ls444

PARAMETER {INPUT)| (OUTPUT)}| CONDITIONS [ MIN TYP MAX|MIN TYP MAX|MIN TYP MAX uNIT
A B 10 14 9 14 9 14
Propagation A C 10 14 9 14 9 14
Ly ety time, B A 10 14 9 14 s 1a] ™
low-to-high B c 10 14 9 14. 10 14
level output (o} A 10 14 9 14 9 14
c B 10 14 9 14 10 14
A B 13. 20 7 13 7 13
Propagation A c 13 20 7 13 7 13
PHL delay time, B A 13 20 7 13 7 13 ns
high-to-low B c CL =45pF, 13 20 7 13 13 20
i level output c A Ry =667 Q2 13 20 7 13 7 13
C B 13 20 7 13 13 20
Outputenable | AnyG | A,B,C 22 33 22 33 22 33
tPZL  time to low S0orS1 A,B,C 28 42 28 42 28 42 ns
level cs A,B,C 23 36 24 36 23 36
Output enable 6, s '
tpPZH  time to high &S A,B,C 21 32 20 32 24 32| ns
level
Output disable — ,
tprz  time from low G'__S' A,B,C .14 25 15 25 14 25 ns
level cs CL=5pF,
Output disable &s RL=667%2
3 tpHZ  time from high |- c*s A,B,C 14 25 15. 25 14 25| ns
leve!
NOTE 2: See General Information Section for load circuits and voltage waveforms.
-]
r—_l schematics of inputs and outputs
(w) EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS
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Req: GA, GB, GC = 9 k2 NOM
All others = 5 k2 NOM
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