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

DECEMBER 1983 —REVISED MARCH 1988

® 3-State Outputs Drive Bus Lines or Buffer SN54365A, 366A, SN54LS365A, 366A . . . J PACKAGE

Memory Address Registers SN74365A, 366A . . . N PACKAGE
SN74LS365A, SN74L8366A . . . D OR N PACKAGE

Choice of True or Inverting Outputs (TOP VIEW}
Package Options Include Plastic ‘*Small G1 O 16[]Vee
Outline'* Packages, Ceramic Chip Carriers A1[]2  1s[]G2
and Flat Packages, and Plastic and Ceramic Y13 14 ] A6
DIPs A2[0a  13[]ve

® Dependable Texas Instruments Quality and Z; E: :f E.]] C:
Reliability v3 C ; vof] Ad
‘365A, ‘367A, 'LS365A, 'LS367A True GND |8 ERZ!
Outputs ‘366A, "368A, 'LS366A, 'LS368A
Inverting Outputs SN54LS366A, SNSALS366A . . . 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

N

drivers, and bus oriented receivers and transmitters. 7
The designer has choice of selected combinations of [}
inverting and noninverting outputs, symmetrical G .9
{active-low control) inputs. d>9
These devices feature high fan-out, improved fan-in, (a]
and can be used to drive terminated lines down to -
133 ohms. -
SN54367A, 368A, SN54LS367A, 368A . . . J PACKAGE [
The SN54365A thru SN54368A and SN54LS365A SN74367A, 368A . . . N PACKAGE
thru SN54LS368A are characterized for operation SN74LS367A. SN74LS368A . . . D OR N PACKAGE
over the full military temperature range of —55°C to (TOP VIEW)
125°C. The SN74365A thru SN743SBA and 161 Ul vee
SN74LS365A thru SN74LS368A are characterized for 1a1 [J2 1s[12G
operation from 0°C to 70°C. 1v1 [z 14[]2A2
1a2 s 13[]2v2
w2 [ds  12[02A1
1a3e 112w
1wvald?  iofl1a4
GND 8 o[]1v4
SN54LS367A, SNS4LS36BA . . . FK PACKAGE
(TOP VIEW)
9
o Vo e Yo f o
EEEE
NC - No internal connection ™ (3 -
PRODUCTION DATA documents contain information °
current as of publication date. Products conform to b
q‘p:c‘i:.ic:ﬁons per tl;u t;mg of Texas 'In:ldmmmu TE 2.873
5 warranty. cti t -
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

schematics of inputs and outputs

‘365A thru "368A

Vee

INPUT

EQUIVALENT OF ALL INPUTS

4 k$2 NOM

TYPICAL OF ALL QUTPUTS

40 2 NOM

Vee

OUTPUT

'LS365A thru ‘LS368A

N

ail

S9JIND

EQUIVALENT OF ALL DATA INPUTS EQUIVALENT OF ALL G INPUTS TYPICAL OF ALL OUTPUTS
Vee—9 - = - I—Vce
18 k§2 NOM Vee 50 £2 NOM
13 k§2 NOM b
) 4 :|:
INPUT -o-f¢ - INPUT —q
r
+© i« ¥ OUTPUT
. 3 ry ¥
R pe
logic diagrams (positive logic)
"365A, 'LS365A '366A, 'LS366A '367A, ‘LS367A ‘36BA, 'LS368A
a1 18 15 4N D
G2 (15)
Al (2) f 1 (3 v 1A1 (2) {3) Y1 1A1 {2 f {3) 11
A2 (4) £ | (51 v2 1A2 {4 {5) 1v2 1A2 (4 | 15) 1v2
A3 {6) | 1) v3 1A3 {6) 17) 1Y3 1A3 (6) (7) 1Y3
A4 (10} \/[ | (90 va 1A4 (10 (9) 1v4 1A4 (10) E {9) 1Y4
A5 (12) l\/[ (11) vs 2G 2G (15 [>
A6 {14} (13} Y6 2A1 2Y1 2a1  112) E (11) 2Y1
2A2 2Y2 2A2 (14) f (13} 2Y2
Pin numbers shown are for D, J. and N packages
2-874 l TE
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SN54365A THRU SN54368A, SN54LS365A THRU SN54LS368A
SN74365A THRU SN74368A, SN74LS365A THRU SN74LS368A
HEX BUS DRIVERS WITH 3-STATE QUTPUTS

logic symbolst

'365A '366A
=.
1 M 2 o & (:l r r
G2 1151 p Gz 15 EN
I L
(3) :
a1 2 > Vh—— W1 A1 'i' > vP—a v
Az (4) (5} v2 A2 (4) {5) v2
A3 (16) (7) v3 A3 (6} (7) v3
aq 11O ‘291’ va As ———:112’ 5 va
AS “2: “3; Y5 A5 14) L
A (14 6 A6 114) {13 e
‘367A ‘368A
-~ (1 (1) 7
1G EN 1G EN -
(2) 13) {2) 13) 02
1A1 > b 1A1 T > v w1 S
1a2 B 5 vz 1A2 ——— B vz o
{6} {7 {6) (7 ()
a3 2 — 1Y3 1A3 0 1Y3
A4 (10) (9 e 1A4 {9) 1va -
-
i6 18 EN 25 115) o
1
sar 12 S0 oy 2A1 ::l ) S SLLP
2A2 (14} (13} 2v2 2A2 } {13) 2v2
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12,
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vo (see NOTE Th ... o e e e e e 7V
Input voltage: "365A, '366A, ‘367 A, ‘368A ... ... e e 55V
'LS3B5A, ‘L5366A, ‘LS3B7A, ‘LS3BBA ... e 7V
Voltage applied to a disabled 3-state QULPUL . .. L.ttt i e e 55V
Operating free-air temperature: SNG4’ . e e - 55°G 10 125°C
N7 0°C to 70°C
StOrage TeMPEratlre fANGE . .. .. ..o .ee st e e e e et et e e et e et e e e —65°C to 150°C

NOTE 1 Voltage values are with respact to network ground terminal.

{if
' TEXAS 2.875
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SN54365A, SN54367A
SN74365A, SN74367A

HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54365A SN74365A
SN54367A SN74367A UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 5.5 4.75 5 6.25
ViH High-level input voltage 2 2
ViL Low-level input voltage 08 0.8 v
lgH High-level output current -2 —52 | mA
{gL Low-level output current 32 32 | mA
Ta Operating free-air temperature - 55 125 4] 70 DC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54365A SN74365A
PARAMETER TEST CONDITIONS t SNS4367A SN74367A unIT
MIN TYP{ MAX | MIN TYP$ MAX
2 Vik Vec=MIN,  1j=-12mA -15 -15] v
Vec=MIN,  Vig=2V, ViL=08V,
q VOH 24 3.3 2.4 31 v
1oH = MAX
—
- Vec=MIN, vip=2v, Vi =08V,
VoL 0.4 0.4 \
(w ] gL =32mA
] - _ -
< Voo =MAX,  viy=2V, ViL=08V,
- 40 40
0 Vg=24V
® loz uA
n Vee=MAX,  Vig=2V V=08V,
- 40 - 40
Vg=04V
I Vee = MAX, V=55V 1 1 mA
WH Vg = MAX, v =24V 40 40 | wA
Voo =MAX, V=05V, Erther G input at 2 V - 40 -40 | WA
A Inputs - !
I Vee = MAX, V=04V, Both G nputs at 0.4 V -1.6 -16
mA
Glnputs| Voo =MAX, v =04V -16 -16
1os§ Vee = MAX ~40 -130 | —40 -130 | mA
Icc Ve = MAX, Data inputs = 0 V, QOutput contrals = 4.5 v 65 85 65 85 mA
t For cond:tions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Voo = 5V, T = 259%C
§ Not more than one output should be shorted at a ime.
switching characteristics, Ve =5 V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT} (OUTPUT)
PLH 16 | ns
PHL 22| ns
Ry =400 Q, C_ =50pF
tPZH 35 | ns
Any Y
Pz 37} ns
tPHZ 1 ns
R =400 2, C_=5pF
PLZ 27| ns
NQOTE 2: Load circuits and voltage waveforms are shown in Section 1.
Texas W ¢
2.876 ] E
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SN54366A, SN54368A
SN74366A, SN74368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54366 A SN74366A
SN54368A SN74368A UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voitage 4.5 5 55 | 4.75 5 525
V|4 High-levei input voltage 2 2
Vi Low-level input voltage 0.8 Q.8
Igy High-level output current -2 -562 | mA
lgL Low-level output current 32 32 mA
Ta Operating free-air temperature - 55 125 0 70 oC
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54366A SN74366A
PARAMETER TEST CONDITIONS SNE4368A SN74388A uNIT
MIN TYP$ MAX | MIN TYP{ MAX
Vik Veo=MIN, i =-12mA - 15 -16 [ v 2
Vee=MIN, V=2V, Vi =08V,
VOH 24 33 24 3 v 0
lon = MAX @
Vee=MIN, V=2V, ViL=08VY, L
VoL 0.4 04| v S
loL =32mA [
Voe = MAX, V=2V, ViL=08v, Q
40 40 |
vVp=24V
loz BA |_
Vec =MAX,  Viy=2V VIL=08Y, -
—40 ~40
Vp=04V
h Vee = MAX, V=55V 1 1] mA
M Voo = MAX, V=24V 40 40 | uA
Vee = MAX, V=05V, Either G inputat 2V - 40 —40 KA
A inputs =
' Veg =MAX, V=04V, Both G inputs at 0.4 V - 1.6 -16 mA
Glinputs| Voo =MAX, Vv)=04V -16 - 16
los§ Ve = MAX - 40 —130 | —40 —130 | mA
lee Vee = MAX, Data inputs =0 V, Qutput controls = 4.5 V, 59 77 59 77 mA
1 For conditions shown as MIN or MAX, use the appropriate value specifiea under recommended operating conditions
t All typical values are at Voo =5 V, T4 = 25%C.
§ Not more than one output should be shorted at a time.
switching characteristics, Vcg =5 V, Ta = 26°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} (OUTPUT)
tPLH 17 ns
tPRL 16 ns
R =400 Q, CL =50pF
tPZH 35 ns
Any Y
tpzZL 37 ns
tPHZ 1 ns
R =400 Q, CL=5pF
1pLZ 27 ns
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
T {l’
EXAS 2.877
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SN54LS365A, SN54LS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

regommended operating conditions

SNS4LS365A SN74LS365A
SN54LS367A SN74LS367A
UNIT
MIN NOM MAX [ MIN NOM MAX

Vge  Supply voltage 4.5 5 55 | 4.75 5 5.25
V|4 High-level input valtage 2 2
Vi Low-level input voltage 0.7 0.8
tgH High-level output current -1 ~-26 | mA
loL Low-level output current 12 24 | mA
Ta  Operating free-air temperature — &5 125 [} 70 DC

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

SN54LS365A SN74LS365A
PARAMETER TEST CONDITIONS t SN5415367A SN74LS367A | yNiT
2 MIN TYP} MAX | MIN TYP} MAX
VK Voo =MIN,  Ij=—18mA -15 -15 | v
= Veg =MIN,  Vig=2v, V|| = MAX,
- VoH 24 33 24 31 v
| g 1oH = MAX
[w ] Vee =MIN, V=2V, V|| = MAX,
(4] 0.25 0.4 0.25 04
< gL =12mA
P~ VoL v
(2] Voo =MIN,  Vig=2V, Vi =08V,
1] 035 05
7] loL =24 mA
Voo = MAX, V=2V, V)L = MAX,
20 20
V=24V
loz uA
Vee = MAX, ViH=2V, V(L = MAX,
- 20 -20
V=04V
Iy Vee =MAX, V=7V 0.1 0.1 | ma
liH Voo = MAX, V=27V 20 20 | uA
Vee =MAX, V=05V, Either G input at 2 V -20 -20 | uA
A Inputs =
'} Vee = MAX, V=04V, Both G inputsat 0.4 V -04 —-04 A
m
Ginputs | Voo = MAX, V| =04V -0.2 ~0.2
105§ Veg = MAX —40 - 225 | —40 —2256 | mA
ioc Ve = MAX, Data inputs = 0V,  Output controls = 4.5 V, 14 24 14 24 mA
1 For conditions shown as MIN ar MAX use the appropriate vatue specified under recommended operating conditions.
t All typical values are at Voo = 5V, T = 26°C
§ Not more than one output should be shorted at a tme, and the duration of the short circurt should not exceed one second.
2-878 l Te
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SN54LS365A, SN54LS367A
SN74LS365A, SN74LS367A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

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

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT} (OUTPUT)
PLH 10 16 ns
tPHL 9 22 ns
R =667 9, C_ = 45pF
tp 19 35 ns
2H Any Y
tpzL 24 aC ns
tPHZ 30 ns
R =667, CL=5pF
pLZ 35 ns

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

TTL Devices H

i
lu 2-879
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SN54LS366A, SN54LS368A
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE GUTPUTS

recommended operating conditions

SN54LS366A SN74LS366A
SNB4LS368A SN74LS368A UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4,75 5 525 v
ViH High-level input voltage 2 2 \
ViL Low-level input voitage 0.7 0.8 \Y
lpy High-level output current -1 -26 mA
lgL Low-teve! output current 12 24 | mA
Ta Operating free-air temperature —55 125 a 70 OC

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

SN541.S366A SN74L5366A
2 PARAMETER TEST CONDITIONS SN54L5368A SN74LS368A uNIT
MIN TYP$ MAX | MIN TYP: MAX
- ViK Vee = MIN, I =—18mA -15 ~-1.5 v
r__| Vee =MIN, V=2V, Vil = MAX,
VoH 24 33 24 31 v
U loH = MAX
1] Voo =MIN, V=2V, VL = MAX,
< 025 04 0.25 04
a loL = 12mA
8 VoL A
by Vee=MIN, V=2V, ViL =08V,
0.35 05
loL =24 mA
Vee=MAX,  Vig=2V, ViL = MAX,
20 20
Vo=24V
oz A
Ve = MAX, ViR=2V, ViL = MAX,
-20 -20
VQ=04V
Iy Vee = MAX, V=7V 0.1 0.1 [ ma
™ Voo = MAX, V=27V 20 20 | uA
Voo = MAX, V=05V, Either G nputat 2V -20 ~20 | uA
A Inputs —
T Vee = MAX, V=04V, Both G inputs at 0.4 V -04 ~Q4
mA
Glnputs| Voo = MAX, V=04V ~0.2 ~-02
1os$ Vee = MAX — 40 —225 | —40 —225 | mA
lce Vee = MAX, Data inputs =0 V, Outputcontrols =45V, 12 21 12 21 mA
t For rondit,ons shown as MIN or MAX, use the appropriate value specified under racommended operating condgitions
1 Ail tvpicai values are at Ve = 5 V., T4 = 25°C.
§ Not more than one output should be shorted at a tme and the duration of the shart circuit should not exceed one second.
2-880 l TEXAS
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SN54LS366A, SN54LS368A
SN74LS366A, SN74LS368A
HEX BUS DRIVERS WITH 3-STATE OUTPUTS

switching characteristics, Vog =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUT)
tPLH 7 15 ns
tPHL 12 18 ns
R =667 2, C_=45pF
tPZH 18 35 ns
Any Y
Pz 28 45 ns
PHZ 32 ns
R =667 2, Cy =5pF
tpLz 35 ns

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

TTL Devices H

u’.
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