TYPES SN54LS440 THRU SN54LS444, SN54LS448
SN74LS440 THRU SN74LS444, SN74LS448

QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

D2425, AUGUST 1979

o 3-Way Asynchronous Communication
e On-Chip Bus Selection Decoding
¢ Input Hysteresis improves Noise Margin

e Choice of Open-Collector or
3-State Outputs

description

These bus transceivers are designed for asynchronous
three-way communication between four-line data
buses. They give the designer a chaice of selecting
inverting, noninverting, or a combination of inverting
and noninverting data paths with either 3-state or
open-collector outputs.

The SO and S1 inputs select the bus from which data
are to be transferred. The G inputs enable the bus or
buses to which data are to be transferred. The port
for any bus selected for input and any other bus not
enabled for output will be at high impedance including
those of the open-collector devices.

The SN54LS440 through SN54L5444 and

SNB54L.5448 are characterized for operation over the

full military temperature range of _55°C t0 125°C.
The SN74L5440 through SN741L5444

and

SN54LS’ ... J PACKAGE
SN74LS’ ... DW, J OR N PACKAGE
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SN7415448 are characterized for eperation from 10
(=] (] a0
0°Cto 70 C. %%85:{
FUNCTION TABLE o 3
INPUTS TRANSFERS BETWEEN BUSES DEVICE OouTPUT LoGic O
_ - 1 5440 L5441 ‘LS444 ‘LS440 Open-Collector True S
CS|S1 SO|GA GB GC| . gq49 ‘LS443 ‘LS448 ‘L5441 Qpen-Collector Inverting [T7]
Hix X]x X X None None None 'LS442 3-State True [a]
X|H H| X X X None None None ‘L5443 3-State Inverting d
X|X X|H H H None None None ‘LS444 3-State True/inverting I_.
XL L] X H H None None None ‘LS448 Open-Collector True/inverting -
X|L H|H X H None None None
XiH LIH H X None None None
bl vypx v oL A-B A-ClA-B A-C|A-B A-C
Lle vle x Lle-ce-alB-Cc.B-AB-CB-A
lmw iy L x|c-ac-B|c-Ac-Blc-AC-B
Ll Ljx L H A-B A-B A-B
Lju HjH x L B-C B-C B-C
LIH LjL H X C»>A C+A c-A
LIt Lfx v b A-C A-C A-C
LlL HiL X H B+A B-A B-A
Ll L]H L X c-8B c-8B c-8
PRODUCTION DATA .
This document centains information current as @
B S, et TEXAS 31007
dard waranty. Product ing does INSTRUMENTS

net necessarily include testing of all parameters.

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



S30IA3A 111 @y

TYPES SN54LS440 THRU SN54LS444, SN5ALSAS,
SN74LSA40 THRU SNT4LS444, SN74LS448

QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS

logic symbols
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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 o_perating free-air temperature range (unless otherwise noted)

Supply voltage, VCC (see Note LT S I
IAPULVOIIAgE . . o v v e vemm i nn s e n st
OFff-state DUIPUE VOITA08 . . o oo v o vcn e v mn s m s s et
Operating free-air temperature range: SNBALS: ..
SNTZALS’ .. e
Storage teMPErature rANGE . ..o« .« covon s s cn s oo sscr s

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

TTL DEVICES ﬂ

...... 55V
_56°C 10 125°C .
.. 0°Cto70°C
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TYPES SN54L5440, SN54LS441, SNSALS448,
SN74L5440, SN74LS441, SN74LS5448

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS W

ITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN541.5440 SN741L5440
SNS4LS441 SN74LS441
SN54LS448 SN74LS448 UNIT
MIN NOM MAX| MIN NOM MAX
Supply voitage, Vg (see Note 1) 45 5 5.5( 4.75 5 5.25 v
High-level output voltage, VOH 6.5 6.5 \2
Low-level output current, 1o 12 24 mA
Operating free-air temperature, Ta —55 125 0 70 C
NOTE 1: Voltage values are with respect to the natwork ground terminal,
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted}
+ SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS UNIT
MIN TYPI MAX|MIN TYPi MAX
V4 High-evel input voltage 2 2 v
V|L Low-evel input voitage 05 06 A"
VK Input clamp voltage Ve = MIN, 1= —18mA -15 -15 v
Hysteresis (V 1+ — VT_} A,B,C input Vee = MIN 0.1 04 0.2 0.4 \Y
Vee = MIN, VoH =55V,
IoH 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 ViH=2V,
VL = Vi max loL =24 mA 0.36 05 \%
Input current at A.B,C input V=55V 0.1 01
Iy R ) Vee = MAX mA
maximum input voltage | All others V=7V 0.1 0.1
Ijy  High-level input current Ve = MAX, V=27V 20 20 uA
3 I Low-level input current Vee = MAX, V=04V —04 —0.4 mA
. Supply current Outputs low v MAX Output 62 a0 62 90 A
U rr = . utputs open m.
ce Outputs disabled | - °C puts op 5 95 6 9
_' t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
-  All typical values ars at Vo =5 V, Ta = 25°C.
I switching characteristics at Vcc = 5 V, RL = 667 2, CL = 45 pF, Ta = 25°C, see note 2
FROM TO ‘LS440 ‘LS441 ‘LS448
m PARAMETER UNIT
< UNPUT} | (OUTPUT) fMIN TYP MAX|{ MIN TYP MAX| MIN TYP MAX
5 A B 24 35 21 30 21 30
A [ 4 2 30 21 30
m Propagation delay 2 3 !
o . . B A 24 35 21 30 21 30
tPLH time, low-to-high ns
B C 24 35 21 30 24 35
level output
C A 24 35 21 30 21 30
C B 24 35 n 30 24 35
A B 20 30 9 15 9 15
. A C 20 30 9 15 9 15
Propagation delay
. . B A 20 30 9 15 9 15
tPHL time, high-todow ns
8 c 20 30 9 15 20 30
level output
C A 20 30 9 15 g 15
C B 20 30 9 5 20 30
Pr ion delay any G A,B,C 29 45 23 35 25 40
tPLH time, low-to-high S0, 51 A,B,C 33 50 27 40 26 40 ns
level output [&5 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, $1 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 far load circuits and voltage waveforms
3-1100 I TEXAS JU
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TYPES SN54L5442, SN54LS443, SN54LS444,
SN74LS442, SNT4LS443, SN74LS444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54L5442 SN741.5442
SN54L5443 SN74L5443 UNIT
SN541.5444 SN74L5444
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo {see Note 1) 45 5 551 4.75 5 526 v
High-evel output current, loH —12 -15 mA
{ ow-level output current, IQL 12 24 mA
Operating free-air temperature, Ta, —B5 125 0 70 °c

NOTE t: Voltage valuas are with respect to the network ground terminal.

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

otherwise noted)

PARAMETER TEST CONDITIONS' SNSALS SN74LS UNIT
MIN TYPF MAX|MIN TYPf mMax
VIH High-evel input voltage 2 2 A
ViL Low-level input voltage 0.5 0.6 v
VK Input clamp voltage Vee = MIN, lj=—-18 mA —15 —1.5 v
Hysteresis (V74 — VT_)IA,B,C input [ Vog = MIN 01 04 0.2 0.4 v
Vge =MIN, lon=-3ma | 24 34 24 34
VOoH HighJevel output voltage ViH=2V, \
ViL = ViLmax | 'OH = MAX 2 2
vee - MIN, loL=12mA 0.25 04 025 04
VoL Low-level output voltage ViH=2V, v
V)L = ViLmax oL = 24 mA 0.35 0.5
Off-state output current, high-level 3
lozH ) Vo=2171V 20 20
voltage applied Ve = MAX, WA
Off-state output current, low-level CSat2v
lozL . Vo =04V —400 —400 7))
voltage applied w
{nput current at A,B,C V=55V 0.1 0.1
M A - Ve = MAX mA Q
maximum input voltage |Others V=7V 0.1 01 -
U High-leve! input current Voo = MAX, Vi =27V 20 20 | wA >
b Low-evel input current Voo = MAX, V=04V —04 —-04 | mA ' g
10s Short circuit output current Ve = MAX —40 —225| —40 -225 mA
' sunot Outputs low Ve -wAx. O 62 90 6290 | -l
ul current = , 1puts m
cc oo Outputs at Hi-Z ce uiputs open 64 95 64 9 t
1F or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
LAl typical values are at Vec =5V, Ta = 25°C.
9 Not more than one autput should be shorted at a tima, and duration af the short circuit should not axceed one second.
i 3-1101
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TYPES SN54LS442, SN54LS443, SN54LS444,
SN74LS442 THRU SN74L5443, SN74LS444
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vog =5 V, TA = 26°C, see note 2

S30IA3A 1L

PARAMETER FROM TO TEST ‘LS442 ‘LS443 ‘LS444 UNIT
{INPUT)| (OUTPUT}| CONDITIONS [ MIN TYP MAX | MIN TYP MAX| MIN TYP MAX
A B 10 14 9 14 9 14
Propagation A c 10 14 9 14 9 14 ns
tPLH delay time, B A 10 14 9 14 9 14
low-to-high B8 [ 10 14 9 14 10 14
level output C A 10 14 9 14 9 14
c B 10 14 9 14 1a 14
A B 13 20 7 13 7 13
Propagation A [ 13 20 7 13 7 13 ns
tPHL delay time, 8 A 13 20 7 13 7 13
high-to-dow B c Ci =45pF, 13 20 7 13 13 20
level output [+ A R =667% 13 20 7 13 7 13
[ B 13 20 7 13 13 20
Outputenable | AnyG | A,B,C 22 33 22 33 22 a3
tpZL  time to low SO0orS1 A,B,C 28 42 28 42 28 42 ns
levet CS | AB,C 23 36 24 36 23 36
Output enable a' s :
PZH  time to high &S A,B,C 21 32 20 32 24 32 ns
level
Output disable -
tpLLZ  time from low G'_S' A,B,C 14 25 15 25 14 25 ns
level s C| =5pF,
Output disable | _ RL=66782
,% tpHZ  time from high Gé_ss' A,B,C 14 25 15 % 14 25 ns
. level
NOTE 2: See General information Section far load circuits and voltage waveforms.
schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS|
Ve -—
b -————e—Vcc
{ Peq 50 2 NOM 3
INPUT —4 K —:I r —-OUTPUT
: "
- 1 OuTPUT 1
Reg: GA, GB, GC = 9 k{2 NOM
All others = 5 k§2 NOM
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