SN54LS620, SN94LSH2Z1,
SN74LS620, SN74LS621, SN74LS623
OCTAL BUS TRANSCEIVERS

SDLS185 D2537. AUGUST 1979 —REVISED MARCH 1988

High-Density 20-Pin Packages SN54LS622 . . . J PACKAGE
SN74L§620, SN74LSE21,

'
’ e Bidirectional Bus Transceivers in SNBE4L8620, SNE4LS621,

# Local Bus-Latch Capability SN74LS623 .. . DW OR N PACKAGE
. [TOP VIEW)
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description

SN54LS620, SNE4LS621,
SN54L5622 . . . FK PACKAGE

(TOP VIEW)

These octal bus transceivers are designed for asyn-
chronous two-way communication between data
buses. The control function implementation allows
for maximum flexibility in timing.

These devices allow data transmission from the A bus
to the B bus or from the B bus to the A bus depend-
ing upon the logic levels at the enable inputs {GBA
and GABJ).

The enable inputs can be used to disable the device
so that the buses are effectively isolated.

The dual-enable configuration gives the 'LS620,
‘L5621, and 'L.S623 the capability to store data by FUNCTION TABLE

i i G . Each gutput
s:r.meItaneo‘u:S ‘enabllpgt?‘f GtBA and_GAB Efl- Q 1:.p CNABLE INPUTS OPERATION ]
¥ in nsceiver configuration. —
einforces its input |s_ ra er g ZoA GAB L8620 "Ls621, ‘LS623
Thus, when both control inputs are enabled and all =
. L L B data to A bus 8 pata 10 A bus
other data sources to the two sets of bus lines are at =
. . A . 2 H H A data 1 B bus A data to B bus
high impedance, both sets of bus lines (16 in all) will - -
. . . . H L Isolation Isalation
remain at their last states. The 8-bit codes appearing -
. ! . B data to A bus, | B data to A busg,
on the twa sets of buses will be identical for the L H 2 B b ) AN
. ta 10 3 ata to us
'LS621 and 'LS623 devices or complementary for the 2 >
'18620. H = nigh tevel, L = low ievel

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voitage, VCC (see Note 1) L . L L e e 7V

INpUL VOItagE . . L . L e e e 7V

Off-state outpUt voltage . . . . . L i e e e e e 55V

Operating free-air temperature range: SNBALS" . . . . . . ... . e —55°C 1o 126°C

BNTALS e e e 0°C to 70°C

Storage teMPErature TaNG . . o v v v s e e e e e e e e e e e ~65°C to 150°C
NQTE 1: Woltage vatues are with respeet 10 network ground terminal.

PRODUCTION DATA documents contein infarmation

current as of publication date, Products conform to . s -

specifications per the terms of Texas Instruments 1, B 4% /1 # 4 886-3-5753170

standard warranty. Praduction processing dees not TEXAS

necessarily include testing of ail perameters. !NSTRUM ENTS W4 W 3F) 86-21-54151736
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SN64LS620, SN54LS621, SN74L5620, SN74LS621, SN74LS623

OCTAL BUS TRANSCEIVERS

logic symbolsT
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T Thase symbaols are in accordance with ANSIAEEE Std 97-1884 and IEC Publication 617-12.

Pin numbers shown are for DW, J, and N packages.
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SN54LS620, SN54LS621,
SN74L5620, SN74L5621, SN74L5623
OCTAL BUS TRANSCEIVERS

logic diagrams (positive logic)
‘L3620 ‘L8621 ‘L5623
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schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF QUTPUTS OF TYPICAL OF QUTPUTS OF
L5620, 'L5623 ‘L5621
VoC-————p————- — - ——e—Veg
10 k§1 NOM 50 2 NOM §
QUTPUT
INPUT —-1—{ 4 - -
>
b —— 1
; *?! OUTPUT
3 ¥ T\
3 1]
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N _
B 4% 71 # #} 886-3
JH: 0 ) L (i) 86-21

SNH4LSH20, SN74LS620, SN74L5623 JUE 457y L (5 ) 86-755-83298787
OCTAL BUS TRANSCEIVERS WITH 3-STATE QUTPUTS Rl (ork- 100y oot bl
recommended onerating conditions
SN74LS620
PARAMETER SNBAL§E20 SN74L5623 UMNIT
MIN  NOM MAX | MIN NOM MAX
Supply veltage, Ve {sea Note 1) 4.5 5 b.5]4.75 5 bB5.2% Vv
High-tevel qutput current, Inp —12 —1h | mA
Low-level output current, o i2 24 | mA
Operating free-air temperature, Ta —55 125 0 70( °C

NOTE 1. Voitage values are with respect to nenwork ground terminal.

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

SN741.5620
PARAMETER TEST CONDITIONST SHgfpse20 SN7418623 UunNIT
MIN TYPE MAX |MIN TYPI MAX
VIH High-level input voltage 2 2 v
VL  Low-evel input voltage 0.5 06| V
Vg Input elamp voltage Vcog = MIN, Iy = —18 mA —1.5 —1.5 v
Hysteresis {V14 — V1_) A ar Binput Vg = MIN Q.1 0.4 0.2 0.4 \Y
Vee = MiN, lgpy=—3mA| 24 324 24 34
VoH High-level output voitage ViH=2V, v
Vi = Vi max| loH = MAX 2 2
Vee = MIN, lpL = 12 mA 025 04 0.26 04
VoL Low-level output voitage ViH=2V, \'
ViL = VpL max| oL =24 mA 0.35 Q.5
Off-state output current, Ve = MAX, Gat2V,
'0ZH  |igh-tevel voltage applied vgc: 27V 20 200N
Off-state output current, Ve = MAX, Gat2Vv,
lozL low-level voltage applied V8C= Q.4 V w00 400 |\ 1
Input current at AprB N Vy=55V 0.1 a1
h maximum input voltage GBA or GAB Vee = MAX, V=7V a1 a.1 i
IH High-ievel input current Vep=MAX, V=27V 20 20| uA
hL Low-level input current Ve = MAX, V=04V —0.4 ~0.4 | mA
108 Short-circuit output current § Veoe =MAX —40 —225 | —40 —226 [ mA
Qutputs high 48 70 48 70
lce Total supply current Outputs fow Ve = MAX, Qutputs open 62 90 82 g0 | mA
Qutputs at Hi-Z2 64 95 64 =13
Teor conditions shown as MIN or MAX use the appropriate value specified under recommanded operating conditions,
Y aul typicat values are at Ve =5V, Ta = 25°C.
§ ™ot more than one output should he sharted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics at Ve =5V, Ta = 25°C
PARAMETER (:::p%n:} lOUTI'cPJUT? TEST CONDITIONS L5630 SjraLsa2l UNIT
MIN TYP MAX | MIN TYP MAX
Propagatian delay time, A B 5] 10 8 15
PLH . ns
low-ta-high-level output 8 A Cy - 45 pF B8 10 8 15
tPHL Propagatian delay time, A B L { 8 15 11 15 ns
high-toslow-levet output B A 8 15 i1 15
= R =667 2,
tpzL. Qutput enable time to low level GBa = <L 40 31 40 s
GASB B See Note 2 31 40 3 40
tpzH Qutput enable time to high level GBA A 2 40 26 10 ns
GAB B 23 40 26 4D
tpL 7 Outpurt disabie time from low level GBA A CL=5pF, 13 25 L 25 ns
GAB B 15 25 15 25
= Ry =667 0,
tpHqz Output disable time from high levet GBA & See Note 2 15 29 15 25 ns
GAB B 15 25 18 25

tp 4 = Prapagation delay time, low-ta-high-ievel autput
tpHL = Propagation delay time, high-te-low-level output
tpz = Cutput enable tima to high lever

MNOTE 2: Load circuits and vottage waveforms are shown in Section 1.

tpz = Output enable time to low level
tpyz = Output disable time from high levei
tpz = Cutput disable ti me from low levet
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SN54LS621, SN74L5621

OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR DUTPUTS

PARAMETER SNB4LS621 SN74L5621 UNIT
MIN NOM MAX |MIN NOM MAX
Supply veltage, Vo 'see Note 1) 4.5 5 5.5(4.75 5 525 vV
High-level output valtage, Vg 55 55 v
Low-level output current, lg 12 24| mA
Cperating fres-air temperature, Ta ~55 i25 0 70 C

NOTE 9: Voltage values are with respect ta network ground rerminal,

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

PARAMETER TEST CONDITIONS? SNGALEEZ1 SNy UNIT
MIN TYPE MAX |MIN TYPE MAX
ViH  Migh-level input voltage 2 2 v
ViL  Low-level input voitage 0.5 0.6 \
Vik Input clamp voltage Vee = MIN, I = =18 mA ~1.5 —1.5 v
Hystaresis (V14 — VT_) A or B input Voo = MIN 0.1 0.4 0.2 0.4 \
v = MIN =2V
loy  High-level nutput current ce . YIH ’ 100 100 | oA
Vi = V|_max, Vgy =55V
vec=MIN. g = 12ma 025 04 025 04
VoL  Low-level output voitage ViH=2V, A
VL= v max | lOL =24 mA 035 05
| Input current at Aot B v MAX 55V 0.1 0.1 A
- m
' maximum input voltage AR or GBA cC vy =TV 0.1 01
- iy High-level input current Vee = MAX, V=27V 20 20| LA
T8 Low-level input current Ve = MAX, V=04V -0.4 —a4: mA
O high 7
lcc Total supply current utpurs 9 Voo = MAX, Qutputs open 48 70 48 0 mA
Qutputs low 62 a0 62 a0
1For conditions shown as MiN or MA X use the appropriaie value specified under recommended operating conditions.
fAlltypical vatues are at Voo = 5 V, Ta = 26°C.
switching characteristics, V¢¢ 5V, Ta = 25°C
FROM TO ‘Ls621
PARAMETER TEST CONDITIONS UNIT
{INPUT} {OUTPUT) MIN TYP MAX
Propagation delay time, A B 17 25
1PLH . ns
low-to-high-level output B A 17 25
Propagation delay time, A B 16 25
1PHL . CL = 45 pF, ns
high-to-law-level output B A R 667 0 16 25
. Dutput disable time GBA A sl,' _N . 23 40
ee Note ns
PLH from low level GAB g 25 40
Output enable time GBA A 34 5O
PHL . : ns
from high level GAB B 37 50
tpLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-ievel output
NOTE 2: Load circuits and voitage waveforms are shown in Section 1.
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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
the time of sale in accordance with TI's standard warranty. Testing and other quality 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 petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications®).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APFLICATIONS, 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.

B 4% A M # 886-3-5753170
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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
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality 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.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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