TYPES SN54LS440 THRU SN54LS444, SN54LS448

SN74LS440 THRU SN74LS444, SN74L5448

QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

D2425, AUGUST 1979

3-Way Asynchronous Communication

On-Chip Bus Selection Decoding

SN54LS’ ... JPACKAGE
SN74LS’ ... DW, JORN PACKAGE

{TOP VIEW)

Input Hysteresis Improves Noise Margin cs [ UzoPhvee
Choice of Open-Collector or 12 1e)GC
3-State Outputs c s refjcs
c2f+ 1v[QcA
description B2(Js 18[JA1
gl QA
These bus transceivers are designed for asynchronous c3 E 7 14 :] A3
three-way communication between four-line data ca |'_' 8 13 ] Ad
buses. They give the designer a choice of selecting B4 E 9 12 j S1
inverting, noninverting, or a combination of inverting GND L'_ 10 1t j S0

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

The S0 and S1 inputs select the bus from which data

SN54LS’ ... FK PACKAGE
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 [}
for any bus selected for input and any other bus not Ca 8 é)\g
enabled for output will be at high impedance including

those of the open-collector devices.

c2]s 18 GB
The SN54LS440 through SN54LS444 and B2[]5 170 Ga
SNb4LS448 are characterized for operation over the B3[]6 16(] a1
full military temperature range of —55°C to 125°C. c3p7? 15[ A2

The

SN74LS440 through SN74L5444 and cafls 14 (] A3 3
SN74L5448 are characterized for eperation from 9 10111213
0°C to 70°C.
0Nz
FUNCTION TABLE © m
INPUTS TRANSFERS BETWEEN BUSES DEVICE OuTPUT LoGic C_J
_ o 18440 ‘LS441 ‘.S444 ‘LS440 Open-Collector True >
€S S1 S01GA GB GC ‘18442 ‘L.S443 ‘L5448 ‘LS441 Open-Collector Inverting w
H X x[x x x None None None 'Ls442 3-State True ()
X|H HlXx x x None None None 'LS443 3-State Inverting _l
X|x X|H H H None None None ‘LS444 3-State True/Inverting ’_
XL LIX H R None None None ‘Ls448 Open-Collector True/lnverting -
X|L HH X H None None None
X|H L[H H X None None None
LfL L|{x L L|A-B A-C|{A.-B,A-C|A+BA-C
Lt H{L x L|B-C,B-A|{B-C,B-A|B-C,B>A
LI|H L|L L x|c-Ac-8[c-AC-B|C-AC-8
Lt L{x L H A.B A-8 A-B
Lt HiH x L B-C B-C B+C
LIH LfL H x C-A C:A C+A
LfL tfx v oo A-C A-C A-C
Lfr HfL x H B~+A B+A B-A
LIH LfH t x c-B c-8 c-8B
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TYPES SN54LS440 THRU SN54LS444, SN54L5448,
SN74LS440 THRU SN74LS444, SN74L5448
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 SN54L.S444, SN54L5448,
SN74L5440 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, VoG (see Note 1) . . . L. L e A"
INPUt VOIagE . . . .. o e e e e s A"
Off-state oUTPUL VOITAgE . . . . . . . .t it e e e e e 55V
Operating free-air temperature range: SN54LS’ .. ... . ... ... ... . . .. ... . i —55°C t0 125°C
SN7ALS .. 0°Cto 70°C
Storage temperature FanNge . . . . . ..o v v o et ettt e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
i
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TYPES SN54LS440, SN54LS441, SN54L5448,
SN74LS440, SN74LS441, SN74LS448
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN5415440 SN74L5440
SN54L5441 SN74LS441
SN54LS448 SN74L5448 umT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve (see Note 1) 45 5 55| 4.75 5 5.25 A
High-level output voltage, Vo 5.5 55 A"
Low:-level output current, lg 12 24 mA
Operating free-air temperature, T p —55 125 o] 70 Cc

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

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

t SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS - UNIT
MIN TYPE MAX | MIN TyYPi MAX
Vi High-level input voltage 2 2 v
V). Low-level input voltage 0.5 0.6 v
ViIK Inputclamp voltage Vee =MIN, lj=—18 mA —-1.5 —-1.5 \
Hysteresis (V14 — VT_J[AB.Cinput [ Ve = MIN 01 04 02 04 v
Vee = MIN VOH =565V,
ioH High-level output current cc ' OH 100 100 A
VIH=2V, VL= V|Lmax
Vee = MiN, oL =12mA 0.25 0.4 0.25 04 \Y
VoL Low-level output voitage ViH=2V,
V)L = V(Lmax foL =24 mA 0.35 0.5 v
Input current at A,B.C input V=55V 0.1 0.1
i ) . Vee = MAX mA
maximum input voltage | All others V=7V 0.1 0.1
lj4  High-level input current Vee = MAX, Vy=27V 20 20 uA
3 ljL  Low-level input current Voo = MAX, V=04V —-0.4 -0.4 mA
| Supply . Outputs low v MAX o 62 90 62 20 A
ul curren = , utputs open m.
¢c suee 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,
- $ Al typical values areat Vee =5 V, Ta = 25°C.
o switching characteristics at Vg = 5 V, RL = 667 2, CL = 45 pF, Ta = 25°C, see note 2
FROM TO ‘LS440 ‘LS441 ‘LS448
m PARAMETER UNIT
< (INPUT) {OUTPUT} [ MIN TYP MAX| MIN TYP MAX | MIN TYP MAX
6 A 8 24 35 21 30 21 30
A C 24 35 21 30 21 30
m Propagation delay
(/5] LR i low-to-high B A 24 35 21 30 21 30
ime, low-to-hi ns
¢ B C 24 35 21 30 24 35
level output
C A 24 35 21 30 21 30
C B 24 35 21 30 24 35
A B 20 30 9 15 9 15
. A C 20 30 9 15 9 15
Propagation delay
tPHL time, high-to-low B A 20 30 9 15 9 15 ns
ime, high-to-
B C 20 30 9 15 20 30
tevel output
C A 20 30 9 15 9 15
C B 20 30 8 15 20 30
Propagation delay any G A,B,C 29 45 23 35 25 40
tPLH time, low-to-high S0, $1 A,B,C 33 50 27 40 26 40 ns
level output cs A,B,C 31 45 26 40 25 40
Propagation detay any G A,B,C 27 40 20 30 22 35
tPHL time, high-to-low 80, S1 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 load circuits and voltage waveforms
l
3-1100 .J
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TYPES SN54LS442, SN54LS443, SN54LS444,
SN74LS442, SN74LS443, SN74LS444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN541.5442 SN741.5442

SN541.8443 SN74L8443 UNIT

SN54LS444 SN74LS444

MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve (see Note 1) 45 5 55| 4.75 5 5.25 v
High-level output current, loH -12 -15 mA
Low-level output current, Ig_ 12 24 mA
Operating free-air temperature, T o ~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)

PARAMETER TEST CONDITIONSt SNB4LY SN74LS' UNIT
MIN TYPE Max|MIN TYPE maXx
VIH High-tevel input voltage 2 2 \4
ViL Low-level input voltage 0.5 0.6 Vv
VK Input clamp voltage Vee = MIN, I =—18 mA -1.5 -15 A
Hysteresis (VT4 — VT_}{A,B,C input | Vgc = MIN a1 0.4 0.2 04 A
Vee = MIN, IoH=-3mA | 24 34 24 34
VOH High-level output voltage Vig=2V, v
V)L = V| max IoH = MAX 2 2
Vee = MIN, loL = 12mA 025 04 025 04
VoL Low-level output voltage ViH=2V, v
VL = V)L max loL =24 mA 0.35 0.5
lozH Oft-state ou-tput current, high-level V=27V 20 20
voltage applied Vee = MAX, "y
. Off-state ou?put current, low-level CSat2V Vo =04V 400 400
voltage applied
Input current at A B, C V=568V 0.1 0.1
) . . Ve = MAX mA
maximum input voltage | Others V=7V 0.1 0.1
hH High-tevel input current Vee = MAX, V=27V 20 20 HA
(1T Low-level input current Vgoe = MAX, V=04V —0.4 -04 mA
ios Short circuit output current Vee = MAX —40 —-225| -40 —225 mA
QOutputs low 62 a0 62 90
ice Supply current Outputs at Bz Vee = MAX, Outputs open o4 %5 o4 o5 mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Voe =5V, Tp = 25°C.
9 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
3
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TYPES SN54LS442, SN54LS443, SN54L.5444,
SN74LS442 THRU SN74LS443, SN74LS444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

FROM TO TEST ‘LS442 ‘LS443 ‘LS444
PARAMETER UNIT
(INPUT)| (OUTPUT) | CONDITIONS | MIN TYP MAX | MIN TYP MAX| MIN TYP MAX
A B 10 14 S 14 9 14
Propagation A C 10 14 9 14 ] 14
delay time, 8 A 10 14 9 14 9 14 ns
tPLH
low-to-high B C 10 14 ] 14 10 14
level output C 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
toHL delay time, B A 13 20 7 13 7 13 ns
high-to-low B c CL = 45pF, 13 20 7 13 13 20
level output C A RL =667 13 20 7 13 7 13
c B 13 20 7 13 13 20
Output enable | Any G A,B,C 22 33 22 33 22 33
tPZL  time to low S0orsSi1| A,8,C 28 42 28 42 28 42 ns
level s | A.B,C 23 36 24 36 23 36
Cutput enable G.s
tPZH  time to high cs A,B,C 21 32 20 32 24 32 ns
tevel
Output disable -
tpLZ  time from low G'_? A,B,C 14 25 15 25 14 25 ns
level s C_ =5pF,
Output disable | _ Ry = 66782
3 tPHZ time from high G(;_SS' A,B,C 14 25 15 25 14 25 ns
level

NOTE 2: See General Information Section for load circuits and voltage waveforms

-
={ schematics of inputs and outputs
-
() EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS]
m
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m { Req 50 £2 NOM $
- PUT
INPUT ~—4g out
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- 1 OUTPUT i
Req: GA, GB, GC = 9 k{2 NOM
All others = 5 k§2 NOM
T ‘l’
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