SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

SDLS102 DECEMBER 1983 —REVISED MARGH 1988

® 3-State Qutputs Drive Bus Lines or Buffer SNEA3IB5A, 366A, SN54LS365A, 386A ., , J PACKAGE

Memoary Address Registers SN74365A, 366A . . . N PACKAGE
SN74LS365A. SN74LS366A ... D OR N PACKAGE

Choice of True or inverting Outputs (TOP VIEW)
Package Options include Plastic ~*Small 61 Uisdvee
Outline’* Packages, Ceramic Chip Carriers Az 150G
and Flat Packages. and Plastic and Ceramic ¥1[]a 1] A6
DIPs A2{a  13J Ve

® Dependable Texas Instruments Quality and :g EZ :f % $§
Reliability va [ 1007 Aa
'365A, ‘367A, 'LS365A, ‘LS367A True GND s 9]] Y4
Outputs ‘366A, '368A, 'LS366A, 'LS368A
Inverting Outputs SNB4LS366A, SNEALS3B6A . . . FK PACKAGE

{TOP VIEW)

description

These Hex buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus oriented receivers and transmitters.
The designer has choice of selected combinations of
inverting and noninverting outputs, symmatrical G
(active-low control) inputs,

These devices feature high fan-out, improved fan-in,
and can be used to drive terminated lines down to

133 ohms.

SNS4367A, 368BA, SNB4LS3IG7A, 368A . .. J PACKAGE
The SN54365A thru SN54368A and SNS4LS365A SN74367A, 368A . . . N PACKAGE
thru SNB4LS368A are characterized for operation SN74LS387A. SN74LS368A . .. D OR N PACKAGE

over the full military temperature range of —556°C to (TOP VIEW)
125°C. The SN743685A thru SN743685 and 16 L_.1 U16 vee
SN74LS365A thru SN74LS368A are characterized for 1a1 2 1501 2G
operation from Q°C to 70°C. 1v1 s 1 :] 2A2
1azla  1302v2
wzs 120241
1a3 e 110271
1wvald?  1w[d1as
GgND [e al]1v4

SN54LS367A, SNEALSIEBA . . . FK PACKAGE
(TGP VIEW)

NC - No intarnal connection

PRODUCTION DATA dacuments contain information
currgnt as of publication date. Products coaform to Q‘
spucLﬁc:tiuns per tt‘l,u t:rm.g of Texas _Instdruments TEXAS
standsrd warranty. Production processing does nat
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SN54365A THRU SN54368A, SN64LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

schematics of inputs and outputs

"365A thru ‘3684

Vee

INPUT

EQUIVALENT OF ALL INPUTS

4kEl NOm

TYPICAL OF ALL OUTPUTS

ouTPUT

‘L5365A thru 'LS368A

EQUIVALENT OF ALL DATA INPUTS EQUIVALENT OF ALL G INPUTS TYPICAL OF ALL OUTPUTS
-- v
Vcc——jl—-—— — CC
3 18 k{2 NOM Vee— 50 2 NOM
I £ 13 k{2 NOM
¥
INPUT 94 - INPUT —q
A 4 <
p [ - o
ry LR J QUTPUT
¥ vy ¥
P pe
logic diagrams {positive logic)
‘365A, 'LS365A ‘3664, 'LS3I66A ‘3674, 'LS367A '368A, “LS368A
a1 (1) G1 N S 3
Al {2 i {3 v1 A1 (2 {3 v1 1A1 (2) jE {3 11 1A1 (2  (3) 1Y
L) E | 18) y2 A2 (4} i | 150 vz 1AZ @ ~ (5) 1Y2 1A2 {4 | s} vz
A3 (6) \[ {7) ¥y3 A3 {6} i (711yz  1A3 (6! 17} 1Y3 1A3 {8 i {71 1v3
» .
A4 (10 \E (8) y4 A4 {10} [\/E | (9 va 1a2 (D) {9) 1v4 184 (100 \/E {9} 1va
. b
as iz N Junvs as 0z j/[ 11 vs 2G (15} |> 2G (15} >
A6 14) ;[ {13} Y6 A6 (14) E (13} Y6 2a1 112) :E {1t} 2¥1 2a1 {132 f (11) 2¥1
2A2 (14 (13) 2v2 282 (14) E (121 2v2
Pin numbers shown are for D, J, and N packages.
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

logic symbols?

‘36DA "3G6A
g1 {1 - P) &1 n r &
Gy 115 EN JJ &o 19 p EN 'J
L
(3}
o 2 = o2 v Ay 12 5o v
A2 (4) 7) Y2 " (4) {5) v2
A3 (?:] (7} v3 A3 {6) {7) v3
A4 {10) '.('E‘!ll' va A4 (‘:gl (9 va
5 :‘::: — Ys AS 1143 (11) v5
A P— Y6 AG Ll (a3t Yé
367A '368A
— {1 - (1
16 ——D=tEN 16 —Lnd EN
m| = | L
1A1 2 > 7 |3 1¥1 1A1 %_—. b 3 1y
1az2 M L v 142 5 1v2
a3 8 —2 1v3 1A3 ——m’” LI
1A4 {10) (9) 1va 1A4 19) 1v4
2G EELb.LlEN 2G .”iﬁ-l EN
L m | [
1
sa1 N2y S — avq 241 ::: . S 11:1;)' 2¥1
Ty a3 L., 202 19} 13 9ve
TThese symbols are in accordance with ANS|/IEEE Std 91-1984 and {EC Publication 617-12.
Pin numbers shown are for O, J, and N packages.
absolute maximum ratings over aperating free-air temperature range (unless otherwise noted)
Supply voltage, VO (588 NOTE T} ... L. et ettt e et e i s 7V
Input voltage: "36BA, 3B6A, 3674, "3BBA . . ... e e e 5.5V
LE365A, LS368A, L8367 A, L83BBA .. it e e e e 7V
Voltage applied to adisabled 3-state OULPUL L . ... . . .. i i it i i e bbbV

Operating free-air temperature: SNBA . L L . i e e e e

StOTagE TEMPETATUIE TAME . i v i ottt bt e et e e et e e ae et e e et e ettt ee e

NOTE 1: Voltage values are with respect 10 network ground terminal,

—85°C 10 125°C

0°C to 70°C

—65°Cto 150°C

{ip
Texas
INSTRUMENTS

POST OFFICE BCX 635012 » DALLAS, TEXAS 75265



SN54365A, SN54367A
SN74365A, SN74367A
HEX BUS DRIVERS WITH 3-STATE QUTPUTS

recommended operating conditions

SNG4365A SN74365A
SN54367A SM74367 A UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.78 5 525 v
V|4 High-level input voltage 2 2
VL Low-level input voitage 0.8 0.8 v
lgH High-level output current . -2 - 5.2 mA,
lgL Low-ievel output current 32 32 mA
Ta Operating free-air temperature — 85 125 0 70 OC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNS4365A SN74366A
PARAMETER TEST CONDITIONS T SNB4367A SN74367A UNIT
MIN TYP$ MAX | MIN TYP$ MAX
Vi Veg = MIN, lf=—12mA —1.5 - 1.8 v
Vee = MIN, ViH=2V, ViL=08V,
VoH 24 33 24 3 v
lgH = MAX
Voo = MIN, ViH=2V, V=08V,
VoL 0.4 04 [ v
oL = 32 mA
Voo = MAX, VIH=2V, ViL=08YV,
4Q 40
VQ=24V
laoz uA
Vee = MAX,  Vijy=2V ViL=08Vv,
—ag - 40
Vg=0.4V
N Vog = MAX, V=865V 1 1 ma
lH Veg=MAX, V| =24V 40 40 | kA
Ve = MAX, v =05V, Either G input st 2 v —40 —4D | wA
A Inputs —
HL Voo = MAX, V=04V, Both G inputs at 0.4 V - 18 -18
mA
Glnputs | Voo =MAX, V=04V —-1.6 ~ 1.6
lps$ Vee 5 MAX — 40 — 130 | —40 — 130 | mA
lee Vee = MAX,  Datainputs =0V, Quiputcontrois = 45 W 68 85 1] 85 [ mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommaeanded operating canditions.
1 All typical values are at Ve = 5 WV, Ta = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Vog =58 V, Ta = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {(QUTPUT)
tPLH 16 ns
TPHL 22 ns
Ry =400 2, CpL=50pF
PZH 35 ns
Any A
Pz 37 ns
tpHZ I ns
Ry =400 0, €y =5pF
tpLz 27 ns

NOTE Z: Load circuits and veltage waveforms are shown in Section 1.

*i#
TEXAs
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PCS™ OFFICE BOX 655012 » DALLAS, TEXAS 75285



SN54366A, SN54368A
SN74366A, SN74368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SNG54366A SN74366A
SN54368A SN74368A UNIT
MIN NOM  MAX MIN NOM MAX
Voo Supply voltage 4.5 5 55 | 475 5 5.25
V|4 High-level input voltage 2z 2 )
ViL Low-level input voltage 0.8 0.8
lgn  High-level output current -2 — 5.2 mA
lgL  Low-level cutput current 32 32 mA
Ta  Operating free-air temperature —B§ 125 0 70 | “c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNS54366A SN74366A
PARAMETER TEST CONDITIONS SN54368A SN74363A uNIT
MIN TYP{ MAX | MIN TYP{ MAX
ViK Voo = MIN, lj==12mA —1.5 —1.5 w
Ve = MIN, Vig=2V, ViLTa8v,
VoH 2.4 3.3 24 31 v
lgH = MAX
Ve = MIN, Vig=2V. ViL=0.8V,
vor 0.4 04 | v
lgL =32mA
Voo = MAX, Vi =2V, ViL=08V,
4 40
Vp=24V¥
loz uA
Vee = MAKX, Vig=2V ViL=08YV,
- 40 — 40
V=04V
1 Vee = MAX, V=585V 1 1 mA
Iy Vee = MAX, V=24V 40 40 | uA
Vpe = MAX, V=05V, Either G inputat 2 V —40 —a0 | A
A Inputs -
Yo Vee = MAX, V=04V, Both G inputs at 0.4 V - 1.6 - 1.8 A
m
Glrputs | Vpg = MAX, V=04V -1.6 —18
los 8 Vg = MAX —40 -130 | —4Q —130 | mA
lee Vog = MAX, Data inputs = 0V,  Output controis =4.5 vV, 59 77 89 77 | mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommanded operating conditions,
t All typical values are at Voo = 5 WV, Ta = 25°C.
§ Not more than ohe outpbut should be shortad at a time,
switching characteristics, Voo = 5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUT)
PLH 170 ns
TPHL 16 ns
Ry =400 Q, Cp =50pF
tpZH 35 ns
Any Y
tpzL 37 ng
tPHZ i1 ns
Ry =400 Q, CL=5pF
tpLZ 27 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{i’ .
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SN54LS365A, SN54LS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

regommended operating conditions

SN54LS3B65A SN74LS365A
SN54LS367A SN74LE367A
UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 8.5 4,75 5 B&.25 \
Viq High-level input voltage 2 2 v
Vy  Lowlevel input voitage 0.7 0.8 A
IgH High-level output current —1 —28 | mA
lgy  Low-level output current 12 24 1 mA
Tp, Operating free-air temperature — &8 125 0 70 C=C

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

SN54LS365A SN74LS365A
PARAMETER TEST CONDITIONS T SN54LS3674 SN74LS3874 | yniT
MIN TYP$ MAX MIN TYP{ MAX
Vi Ve = MIN, ly= =18 mA —1.5 —-15 v
Vg = MIN, ViR=2V, Vi = MAX,
Vo 2.4 3.3 2.4 3.1 v
lgH = MAX
Ve = MIN, ViR=2V, VL = MAX,
0.25 04 0.25 0.4
lgL =12mA
VoL v
Ve = MIN, Vig=2V, ViL=08YV,
0.35 0.5
lpL = 24 mA
Vee = MAX, VIH=2V, Vi = MAX,
20 20
Vo =24V
laz EA
Vo = MAX, ViH=2V, VL = MAX,
—-20 —-20
Vo=04V
Iy Vee = MAX, V=7V 0.1 0.1 mA
m Voo = MAX, V=27V 20 20 | wA
Voo = MAX, V| =D5BV, Either G inpurat 2 V -20 —20 | wA
A Inputs —
TN Ve =MAX, V=04V, Both G inputs at 0.4 V —-0.4 - 0.4 A
m
Glnputs| Voo = MAX, V=04V -0.2 ~0.2
los$§ Vee = MAX - 40 — 225 | —40 — 225 | mA
iee Ve = MAX, Data inputs =0 ¥V, Output cantrols = 4.5 V, 14 24 14 29 mA

t For canditians shown as MIN or MAX, use the apprapriate value specifiad under recommended operating conditions.

%t All typical values are at VCC =5V, TA = 25°C.
§ Not more than one autput should be sharted at a time, and the duration of the short gircuit should not exceed one second.

{i’
TEXxAas
INSTRUMENTS
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SN54LS365A, SNBALS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vg = 5 V, Ta = 25°C (see note 2)

FROM TQ
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{ENPUT) (OUTPUT)
tpLH 10 18 ns
TPHL 9 22 ns
R =867 Q, C =45pF
tpzH 1 35
Any Y ° -
tpzL 24 4ac ns
1pHZ 30 ns
R =667 &2, Cp=5pF
tpLZ 35 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{ip
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SN54LS366A, SN54LSIBBA
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

Ta  Operating free-air temperature

SNB4ALS3GE6A SN74LS366A
SNB4LS36BA SN74L536BA UNIT
MIN NOM MAX [ MIN NOM MAX
Ve Supply voliage 4.5 8 5.5 | 475 5 525
V|H High-leve! input vaitage 2 2
ViL Low-level input voitage 0.7 0.8
IoH  High-level gutpur current -1 —26 | ma
toL  Low-ieve! output current 12 24 | mAa
oyt 125 0 70| ¢

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

SN54LS366A SN74LS366A
PARAMETER TEST CONDITIONS SN54L5368A SN74LS368A UNIT
MIN TYP$ MAX | MIN TYPt MAX
ViK Voo =MIN, 1= —18mA ~15 -15 | v
Vep = MIN, Vi =2V, VL = MAX,
VaH 2.4 3.3 2.4 3.1 v
loH = MAX
Ve = MIN, Vig=2V. VL = MAX,
0.28 0.4 0.25 0.4
lpL =12 mA
VoL v
Vee = MIN, ViH =2V, Vi =08V,
0.35 0.5
loL = 24 mA
Vcc=MAX, ViH=2V. V||_=MAX,
20 20
V=24V
loz uA
Voo = MAX, Vig=2V, ViL = MAX,
— 20 —20
Vo=04V
h Ver=MAX., V=7V 0.1 0.1 | ma
IH Vep=MAX, V=27V 20 20 | uA
Vog s MAX, V=05V, Either G input at 2 V —-20 -20 | uA
A lnputs =
IR Ve = MAX, V=04V, Both G inputs at 0.4 V —-0.4 —-04 A
m
GInputs| Voo =MAX, V=04V -q.2 -0.2
108§ Vee = MAX —40 — 225 | — 40 — 225 mA
icc Ve = MAX, Data inputs =0 V, Cutput cantrols = 4.5V, 12 21 12 21 mA

t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.

t All typical valuas are at Voo =5V, T4 = 259C,
§ Not more than one cutput should be shorted at a time, end the duration of the short circuit should not exceed one second.

j
TEXAS ‘V
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SN54LS366A, SN54LS3I68A
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vg =5V, Ta = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} [OUTPUT)
TPLH 7 15 ns
TPHL 12 18 ns
Ry =667 0, €L =45 pF
tPZH 1B 35 ns
Any Y
tpzL 28 458 ng
tPHZ 3z ns
R =667 2, CL=5pF
tpLZ 35 ng

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{
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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



