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OCTAL BUS TRANSCEIVERS

SDLs188 02636, JANUARY 1981 — REVISED MARCH 1988

Bidirectional Bus Transceivers in High-
Density 20-Pin Packages

Hysteresis at Bus Inputs Improves Noise
Margins

'

||

' .
! ® Choice of True or inverting Logic

» A Bus Outputs are Open-Collector,
B Bus Qutputs are 3-State

description

These octal bus transceivers are designed for asyn-
chronous two-way communication hetween apen-
collector and 3-state buses. The devices transmit data
from the A bus {open-coilector} to the B bus {3-state)
or from the B bus to the A bus depending upon the
level at the direction control (DIR) input. The enable
input {G) can be used to disable the device so the
buses are isolated.

FUNCTION TABLE

CONTROL OPERATION

_.'NPUTS ‘L5638 LS639

G PIR

L L B data o A bus B daia to A bus
L H A datato B bus A data to B bus
H X Isolation tsalation

H = high lavel, L = low level, X = irrelevant

DEVICE A OUTPUT B OUTPUT LOGIC
’LS638 Open-Collectar 3-State Inverting
’LS639 Open-Collector 3-State True

schematics of inputs and outputs

SNE4LS638, SNH54LS639 . . . J PACKAGE

SN74LS638, SN74LS639 . DW OR N PACKAGE
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SNEALS638, SN5ALS639, SN7ALSE38, SNTALSE30
OCTAL BUS TRANSCEIVERS

logic symbolsf
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t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin pumbers shown are for OW, J, and N packages.
logic diagrams (positive logic}
— ‘L8638 _ ' 8630
G G
DIR \ DIR
(2, (2,
A1 — b | A1 —8 b D_+_
[;“ Bl P T‘ — B1
o Jug
=
(e [T (e T
AZ —e ; L g2 A2 —e I‘T .
Y r y ¥
TO 51X QTHER TRANSCEIVERS TO SIX OTHER TRANSCEIVERS
ahsolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo {see NOTe 1) . L L e e e e e e e 7V
Inputvoltage (DIR or G .. .. ..t it e e e e e e FAY
Off-state output voltage (A Or B - . . . - - o i e e e e e e e 5.5V
Operating free-air temperature range: SNBA1LS638, SNBALSE3D - -« - v v v v v vm e i e v —56°C to 125°C
SGNTALSE38, SNTALSB3T - - -« v v eveme e e e 0°Cto 70°C
Storage teMPerature FANGE . . . o v vt i et e e e e e e e e e e e e e e e e e e e e —65°C 10 180°C
NOTE 1: Voltage valuas are with respect to the network ground terminal,
"
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SN5415638, SN54LS639, SN74L5638, SN74L5639
DCTAL BUS TRANSCEIVERS
recommended operating conditions
N54LS’ SN74LS’
S S UNIT
MIN NOM MAX |[MIN NOM MAX
Supply voltage, Voo 45 5 55 1 4.75 5 6525 V
High-level output voltage, Voo LA bus) 55 66| V
High-level output current, igy (B bus) —12 —15| mA
Low-level output current, I¢y {A or B bus} 12 24| mA
Operating free-air tem e, Ta 55 125 s 701 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
o Y SN54LS’ SN74L5"
FARAMETER TEST CONLHTIUNS' UNIT
VI TYPF MAX [ MIN TYPY MAX
ViH High-level input voltage 2 2 v
Vi  Low-evel input voltage 0.5 0.6 A
Vik  Input clamp voltage Vg = MIN, 1= —1BmA -1.5 -1.5 \
Hysteresis (VT4+—VT_) Voo = MIN 0.1 0.4 0.2 04 v
| High-level A Voo =MIN Vi =2V, vy = MAX,
-leve| output current X X
oH Hig put c Vou =55V 0.1 0.1 mA
Voo =MIN, V=2V, ]I =-3ImA| 24 24
VoH High-level output voltage (B cc IH GH v
Vi = MAX IgH = MAX 2 2
Voo =MIN, Vig=2v, |I =12 mA 0.25 0.4 0.2% 0.4
VoL Low-level output voltage [A or B ce IH oL \Y
Vip = MAX logL =24 mA 0.35 0.5
Qff-state output ent, —
lQzH . oic QUIRUTEUITER | g Veg=MAX. Gat2Vv, Vvg=27V 20 20| wA
high-level voltage apptied
0 Off-state output current a 8 v MAX T at2 v v 0.4 v 04 04| mA
or = v a ] =L — —
OZL law-level vcltage applied cc G
Input current at maxi- AorB V=65V 0.1 0.1
1 . = Vo = MAX ma
mum input voltage DIR or G V=7V 0.1 04
H High-level input current Vog=MAX, V=27V 20 20}  wA
he Low-level input current Ve = MAX, V| =04V —0.4 —3.4| mA
Short-cirguit
1 8 v =MAX —40 —225 | —40 —225] mA
03 Lutput currentd cc
lcer  Supply current, outputs high Ve = MAX, Qutputs open 48 70 48 70| maA
lcgoL  Supply current, outputs low Ve = MAX, Qutputs open 62 a0 &2 90| mA
Iccz  Supply current, outputs off Ve = MAX, Dutputs open B4 95 64 95| ma
t For condltions shown as MIN or MA X, use the appropriate value specified under recommended operating conditians,
* All typicat valuesareat Vo =5V, Ta = 25:' c,
% Not more than one outnut should be shorted at a time, and duration of the short circuit should not excesd one second,
switching characteristics, Voo =5 V, Ta = 25°C, see note 2
FROM TO ‘L5638 ‘LS639
PARAMETER TEST CONDITIONS UNIT
[INPUT) {OUTPUT) MIN TYP MAX |MIN TYP MAX
. A B 5] 10 8 15
ns
PLH B A 17 25 19 25
: A B a 15 1" 156
ns
FHL B A 14 25 6 25
— CL=45pF, R =667 0
PPLH G A 26 40 23 40| ns
TPHL G A 43 860 34 50| ns
PzH B B 23 a0 26 40| ns
tp7L G B 3" 40 K3l 40 ns
PHZ [ B 15 25 15 25| ns
CL=8pF, R =667 22
Pz 3 B L=Pm P 15 25 16 25| ns

NOTE 2: Load circuits and voltage wavefarms are shawn in Secuon 1,
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OCTAL BUS TRANSCEIVERS
TYPICAL CHARACTERISTICS
SN54LS’ SN74LS"
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

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

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl 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.

Copyright ©@ 1996, Texas Instruments Incorporated



