SN54HC640, SN54HC643, SN54HCE45
SN74HC640, SN74HC643, SN74HC645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

SCLS003 D2684, DECEMBER 1982 —REVISED JUNE 1989

® Choice of True or Invarting Logic SNB4MC’ . . . J PACKAGE
SN74HC’ . .. DW OR N PACKAGE
High-Current 3-State Qutputs Can Drive Up (TOP VIEW)
to 15 LSTTL Loads
, e pirR[]1 W20l vee
® Package Options Include Plastic “"Small a1z ik
Outline”” Packages, Ceramic Chip Carriers, az s 1807 g1
and Standard Plastic and Ceramic 300-mil azlfa 170 ez
DIPs A4l]s 16% B3
® Dependable Texas Instruments Quality and A5 (s 1s(] B4
Reliability A6 []7 14[] B
A7s 13[] B6
AB E 9 12[] 87
DEVICE LOGIC GND[Jio  11[Jes
'HCB40 Invarting
,:EE:;’ 1::: end Inverting SNE4HC'  FK PACKAGE
(TOP VIEW)
description - 8
g4 < Q>
These octal bus transceivers are designed for g =g nn g g s g o
asynchronous two-way communication 32 v 2009
between data buses. The devices transmit data a3Pa 1e[] 81
from the A bus to the B bus or from the B bus Aa)s 17(] .2
to the A bus depending upon the leval at the As 16 16[] B3
direction control {DIR) input. The enable input (G} A6 7 15[] B4
can be used to disabile the device so the buses A7ls 1u[laes
are effectively isolated. S ot 121l
The SNB5S4HCH640, SNBA4HCEB43, and T2 38
SMN54HCB845 are characterized for operation @
over the full military temperature range of
-55°C to 125°C. The SN74HCG640,
SN74HC643, and SN74HCE45 are
characterized for operation from -40°C to
85°C.
FUNCTION TABLE
CONTROL OPERATION
INPUTS ‘HC840 'HC843 ‘HCB45
G DiA
L L E data to A bus B data to A bus B data to A bus
L H A data to B bus A data to B bus A data to B bus
H X Isolation Isolation Isolation
PRODUCTION DATA decuments contain informatien Copynight @ 1989, Texas Instruments incorparated
current 38 ¢f publication data. Prodiicts cenform te %
spacifications por the terms of Taxas Instrumsats
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SN54HC640, SN54HC643, SN54HCEAS
SN74HCG640, SN74HC643, SN74HC645
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS
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t These symbols are in accardance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagrams' {positive logic)
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SN54HC640, SN54HC643, SNSAHCB45
SN74HCG640, SN74HC643, SN74HCBA5
OCTAL BUS TRANSCEIVERS WITH 3-STATE QUTPUTS

absolute maximum ratings over operating free-air temperature rangef

Supply voltage, V¢

Input clamp current, ik (V| < O or V| > Vo)
Qurtput clamp current, IQgK (VO < 0 or VO > Vo
Continuous output current, 10 (Vo = 0 to Vo)
Continuous current through Ve or GND pins
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm (1/16 in} from case for 10 s: DW or N package
Storage temperature range

+20 mA

260°C

—656°C to 160°C

T Stresses beyond those fisted under “"absolute maximum ratings’' may cause permanent damage to the device. These ara stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under “‘recommended cperating
conditions”’ is not implied. Exposure to absolute-maximum-rated conditions for extended pericds may affect davice reliabiiity.

recommended operating conditions

SNB4HCE40 SN74HCE840
SNB4HC843 SN74HCE43
SNSAHCBAS SN74HCE45 T
MIN NOM MAX MIN NOM MAX
Ve Supply voitage 2 5 =] 2 5 [:] v
Voo =2V 1.8 1.5
Vin High-levat input voltage Voo = 4.5V 3.15 3.16 v
Ve = BV 4.2 4.2
vee = 2V [¢] 0.3 o] 0.3
V|L Low-lavel input voltage Voo 45V o 0.9 Q 0.9 v
Ve = B W & 1.2 0 1.2
Vi  Input voltage [+] Voo Q veeo v
Vp  OQutput voltage 0 vee [»] vee v
Ve = 2V 4] 1000 o] 1000
tt  Input transition {rise and fall} times | Vg = 4.5 V [4) 500 4] 500 ns
Ve =6V o] 400 0Q 400
Ta Operating free-air temperature -56 125 —40 85 °C

alactrical characteristics over recommended oparating frae-air temperature range [unless otherwise

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

noted}
SNGAHCE840 | SN74HCEAD
Ta = 25°C SNE4HCE843 | SNT4HCE43
PARAMETER TEST CONDITIONS vee SNEAHCE4E | SNTAHCEAS UNIT
MIN TYP MAX MIN MAX MIN MAX
2V 1.9 1,998 1.9 1.9
Vi = ViHorViL. loH = —20 sA 4.5V 4.4 4.499 4.4 4.4
Vo 8V 5.9 5999 5.9 5.9 v
Vi = ViHorVy, loH = —6 mA 4.5V 3.98 4.30 3.7 3.84
Vi = Vi or Vi, lgy = —7.8BmA 6V | 548 5.80 5.2 5.34
2V 0.002 (o8] 0.1 0.1
Vi = ViporVy, gL = 20 uA 4.6V Q.001 0. 0.1 0.1
VoL 6V 0.001 0.t 0.1 0.1 v
Vi = VHorV. IgL =8 mA 4.5 V 0.17 0.28 0.4 0.33
Vi = VigorVy, kgL = 7.8 mA BV 0.16 0.28 0.4 0.33
Iy DIRorG | V| = Ve orO 8V £0.1 x100 + 1000 £ 1000 nA
oz | AorB Vg = VggorQ 8V +0.01 0.5 10 5 BA
Ice V| = VggorO.Ilg = O 6V 8 160 80 i
Ci |DRerG 2106V 3 10 10 10 pF
TEXAS &
INSTRUMENTS 3



SN54HC640, SN74HC640

OCTAL BUS TRANSCEIVERS WITH 3-STATE QUTPUTS

switching characteristics over recommended operating free-air temperature range {unless otherwise
noted), Cp = 50 pF (see Note 1)

PARAMETER FROM TO vee Ta = 25°C SNG4HCE40 | SN74HCBA0D UNIT

(INPUT) {OUTPUT) MIN TVP MAX MIN  MAX MIN  MAX
2v 29 1086 160 130

tnd AorB Bor A 4.5V 10 21 az 26 ns
6V -] 18 27 22
2V 109 230 340 290

tan G AorB 4.5V 27 a6 68 58 ns
6 Vv 20 39 58 49
2v 40 150 228 180

tdis ] AorB 4.5V 18 30 45 38 ns
6V 16 26 38 32
2V 20 80 90 75

g AcorB 4.5V g 12 18 15 ns
6 Vv 6 10 15 13

I— Cpd ] Power dissipation capacitance per transceiver I No icad, Ta = 25°C | 40 pF typ ]

switching characteristics over recommended operating free-air temperature range (unless otherwise
notad), C. = 150 pF (seea Nota 1)

PARAMETER FROM TO Vee Ta = 25°C SNS4HCH40 | SN74HCB40 UNIT

(INPUTY (QUTPUT) MIN TYP MAX MIN  MAX MIN MAX
2V 44 190 290 235

tnd AorB Bor A 45V 14 38 58 47 ns
6V 11 33 43 41
2V 124 315 470 395

ten G AorB 4.5V 31 63 a4 79 ns
6V 23 54 B0 68
2V 45 210 318 265

ty AorB 45V 17 42 63 53 ns
&5V 13 36 53 45

NQOTE 1: Load circuit and voltage wavefarms are shown in Section 1
EXAS JU’ .
INSTRUMENTS 4
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SN54HC643, SN74HCGA3
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating fres-air temperature range {unless otherwise
noted), Ci. = 50 pF (ses Note 1}

FROM TO Ta = 25°C SN54HCB43 | SN7aHCE43
PARAMETER UNPUT) {OUTPUT) Vee MIN TYP MAX | MIN MAX | MiN max | N7

2v 29 110 165 140

thd AorB Bor A 4.5 V 10 22 33 28 ns
Y 2] 19 28 24
2V 109 230 340 260

tan G AorB 4.5 V 27 46 68 58 ns
6 v 20 39 58 49
2V 40 160 2235 190

tdis [<] AorB 4.6 v 18 30 45 38 s
BV 16 26 38 32
2V 20 B0 90 76

R AorB 4.5V g 12 18 15 ns
6V 6 10 15 13

I Cpg ] Powaer dissipation capacitance per transceiver ] No Ioad, Tp = 25°C l 40 pF typ

switching characteristics over recommended operating free-air temperature range [unless otherwise
noted), Cp. = 150 pF (ses Note 1)

PARAMETER FROM TO vee Ta = 25°C SN5E4HCE43 | SN74HCE43 UNIT

(INPUT) {OUTPUT} MIN TYP MAX | MIN MAX | MIN MAX
2v 44 195 295 245

tpd AorB BorA 45V 14 39 59 49 ns
8V 11 34 50 43
2V 124 315 470 395

ten [e] AorB 45V 31 83 94 79 ns
BV 23 54 80 68
2V 45 210 315 265

ty AorB 45V 17 42 63 53 ns
6V 13 36 53 45

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

Texas WP
INSTRUMENTS 5
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SN54HC645, SN74HC645

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), C, = 50 pF {see Note 1)

FROM TO Ta = 26°C SNEAHCSAS | SN74HCEB45
PARAMETER (INPUT) (OUTPUT) Vee MIN _ TVYP MAX | MIN MAX | MIN MAX | "7

2V 40 106 180 130

tpd AorB Bor A 45V 15 21 32 26 ns
6V 12 18 27 22
2V 125 230 340 290

ten ] AorB 4.5V 23 48 68 58 ns
6V 20 <k 58 49
2v 74 200 300 250

tdis [} AorbB 4.5V 25 40 60 50 ns
BV 21 34 51 43
2V 20 60 90 78

1t AorB 4.5V a8 12 i8 15 ns
6V G 10 15 13

r Cpd Power dissipation capacitance per transcaivar Na load, Ta 25°C 40 pF typ J

switching charactaristics over recommended operating free-air temperature range (unless otherwise
notad}, CL = 150 pF (see Note 1}

PARAMETER FROM TO v TA = 26°C SNE4HCB45 | SN74HCE45 uNIT
(INPUT) (OUTPUT) cc MIN _ TYP MAX | MIN MAX | MIN MAX
2V 54 1356 20Q 170
tod AorB B or A 4.5V 18 27 40 34 ns
6V 15 23 34 29
2 v 150 270 4056 a3s
tan <] AorB 4.5V 31 54 81 67 ns
6V 25 46 69 56
2 v 45 210 a1s 2656
1ty AorB 4.6V 17 42 63 53 ns
6V 13 ae 53 45
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
'd
TEXAS
INSTRUMENTS 6
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IMPORTANT NOTICE

Texas Instruments (TI1) 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.

Copyright 00 1996, Texas Instruments Incorporated
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