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National
Semiconductor

MM54HC365/MM74HC365 Hex TRI-STATE® Buffer
MM54HC366/MM74HC366 Inverting Hex TRI-STATE Buffer
MM54HC367/MM74HC367 Hex TRI-STATE Buffer
MM54HC368/MM74HC368 Inverting Hex TRI-STATE Buffer

General Description

These TRI-STATE buffers are general purpose high speed
inverting and non-inverting buffers that utilize advanced sili-
con-gate CMOS technology. They have high drive current
outputs which enable high speed operation even when driv-
ing large bus capacitances. These circuits possess the low
power dissipation of CMOS circuitry, yet have speeds com-
parable to low power Schottky TTL circuits. All 4 circuits are
capable of driving up to 15 low power Schottky inputs.

The MM54/74HC366 and the MM54/74HC368 are inverting
buffers, where as the MM54/74HC365 and the MM54/
74HGC367 are non-inverting buffers. The MM54/74HC365
and the MM54/74HC366 have two TRI-STATE control in-
puts (GT and G2} which are NORed together to control all

six gates. The MM54/74HC367 and the MM54/74HC368
also have two output enables, but one enable (GT) controls
4 gates and the other (G2) controls the remaining 2 gates.
All inputs are protected from damage due to static dis-
charge by diodes to V¢ and ground.

Features

m Typical propagation delay: 15 ns

B Wide operating voltage range: 2V-6V

® Low input current: 1 pA maximum

8 Low quiescent current: 80 wA maximum (74 Series)
m Output drive capability: 15 LS-TTL loads
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Dual-In-Line Packages/Top Views
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*Please look into Section 8, Appendix D for availability of various package types.
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=
Absolute Maximum Ratings (otes 1 2 2) Operating Conditions 3
If Military/Aerospace specified devices are required, Min Max Units E
contact the National Semiconductor Sales Office/ Supply Voltage (Vcc) 2 6 v O
Distributors for availability and specifications. DC Input or Output Voltage 0 Ve v -3
Supply Voltage (Vce) —0.5t0 +7.0v Vin, Vour) <
DC Input Voltage (V|n) —1.5to0Vget+1.5v Operating Temp. Range (Tp) §
DC Output Voltage (Vour) ~0.5to Vg + 0.5V MM74HC —40 +85 °C &
Clamp Diode Current (i, lok) +20 mA MM5.4HC ] —55 125 c T
DC Output Current, per pin (IoyT) +35mA 'mztm tF;lse o\rl FaII-T;moss 1000 ns 8
. 1, CC~™ <!
DC V¢ or GND Current, per pin (Ic) +£70 mA Voo=4.5V 500 ns 3
Storage Temperature Range (TsTg) —65°Cto +150°C Voo =6.0V 400 ns =
Power Dissipation (Pp) =
(Note 3) 600 mW &
S.0. Package only 500 mwW %
Lead Temp. (T) (Soldering 10 seconds) 260°C g,.:
~
=
DC Electrical Characteristics (ot 4) =
'S
Tp=25C 74HC 54HC I
Symbol Parameter Conditions Vee Ta=—401085°C | To= - 5510 125°C | ynits 8
(=]
Typ Guaranteed Limits Q
VIH Minimum High Level Input 2.0V 1.5 1.5 1.5 \' =
Voltage 4.5V 3.15 3.15 3.15 v E
6.0V 4.2 4.2 4.2 v |2
Vi | Maximum Low Level Input 2.0V 0.5 0.5 0.5 v |9
Voltage** 4.5V 135 1.35 1.35 v |2
6.0V 18 1.8 1.8 v E
VoH Minimum High Level Output | Viy=Vjor V), E
Voltage llouTt <20 pA 20v| 20| 19 1.9 1.9 v ™
45V| 45| 44 44 4.4 v | S
60V 60 ( 5.9 59 59 Vv 8
VIN= V| or VL 4
louT] 6.0 mA 45v| 42| 398 3.84 3.7 v E
llouti<7.8 mA 6.0V | 57 | 5.48 534 52 Y b
™
VoL Maximum Low Level Output | Vin=V|orV)_ =
Voltage llouT! <20 pA 20v| o | 01 0.1 0.1 v 8
45v| o | o1 0.1 0.1 vV |8
60V| 0 0.1 01 0.1 % E
VIN=ViHor V)L E
llouT|<6.0 mA 45V |02 ] 026 0.33 0.4 v ™
lloyti<7.8 mA 6.0v| 0.2 | 0.26 0.33 0.4 v g
Iin Maximum [nput Current VIN=Vcc or GND 6.0V +0.1 1.0 +1.0 nA §
loz Maximum TRI-STATE Output | Voyt= Ve or GND | 6.0V +0.5 +50 +10 RA
Leakage Current G=Vy
lcc Maximum Quiescent Supply | Viy=VcocorGND | 6.0V 8.0 80 160 pA
Current louT=0 pA
Note 1: Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N” package: — 12 mW/°C from 65°C to 85°C; ceramic “J" package: — 12 mW/°C from 100°C to 125°C.
Note 4: For a power supply of 5V *10% the worst case output voltages (Vou, and Vo) occur for HC at 4.5V. Thus the 4.5V values should be used when designing
with this supply. Worst case V| and Vi occur at Veg=5.5V and 4.5V respectively. (The V| value at 5.5V is 3.85V.) The worst case leakage current (I, lcc, and
loz) eccur for CMOS at the higher voltage and so the 6.0V values should be used.
**Vy_ limits are currently tested at 20% of Ve, The above Vj_ specification (30% of Vee) will be implemented no later than Q1, CY'89.
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MM54HC365/MM54HC366/MM54HC367/MM54HC368/MM74HC365/MM74HC366/MM74HC367/MM74HC368

AC Electrical Characteristics mmsancass/mMm7ancass
Veg=5V, Tpo=25C, t,==6 ns

Symbol Parameter Conditions | Typ Gua:la"r‘lltteed Units
teHL tLH | Maximum Propagation C_=45pF 15 22 ns
Delay
tpzH, tpzL. | Maximum Output Enable R =1k 29 40 ns
Time CL=45pF
tpHz, tpLz | Maximum Output Disable | R =1kQ 25 36 ns
Time CL=5pF
AC Electrical Characteristics mmsaHcass/Mm7aHcaes
Voo =2.0-6.0V, C| =50 pF, t,=t;=6 ns (unless otherwise specified)
Ty=25°C 74HC 54HC
Symbol Parameter Conditions | Vgc A Ta=—40t085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation C_=50pF 20V | 35 [ 105 130 150 ns
Delay CL=150 pF 2.0V 45 135 168 205 ns
CL=50pF 4.5V 14 24 30 36 ns
C_L=150pF 4.5V 17 29 36 45 ns
C_=50pF 6ov | 11 | 19 24 28 ns
CL=150 pF 6.0V 15 24 30 36 ns
tpze, tpzL | Maximum Output Enable | R =1kQ
Time C_=50pF 2.0v 90 230 287 345 ns
CL =150 pF 2.0v 98 245 3086 367 ns
CL=50pF 4.5V 31 44 55 66 ns
CL=150pF 4.5V 38 53 66 80 ns
C_ =50 pF 60V | 25 | 35 43 52 ns
C. =150 pF 6.0V | 29 41 51 62 ns
tpHz, tprz | Maximum Output Disable | Ry =1k 20V | 58 | 175 218 260 ns
Time C_=50pF 45V | 26 44 55 66 ns
6.0V 22 37 46 55 ns
tTHL tTLH | Maximum Output Rise C_=50pF 20v | 25 60 75 90 ns
and Fall Time 4.5V 7 12 15 18 ns
6.0V 6 10 13 15 ns
CpD Power Dissipation Any Enabled 45 pF
Capacitance (Note 5) A Input
Any Disabled 8 pF
A Input
CiN Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Output 10 20 20 20 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Vo2 f+ Icc Vee, and the no load dynamic current consumption, |s = Cpp Ve f+Icc.

Truth Table

'HC365
Inputs Output
G1 G2 A Y
H X X z
X H X Y4
L L H H
L L L L
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AC Electrical Characteristics (Continued) MM54HC366/MM74HC366

Vec=5Y, TA=25°C, t,=t;=6 ns

Symbol Parameter Conditions | Typ Gua::'ia"r:ltteed Units
tPHL, tpLh | Maximum Propagation C_=45pF 12 18 ns
Delay
tpzi, tezn | Maximum Output Enable R =1k 29 40 ns
Time C=45pF
tPHZ, tPLZ Maximum Output Disable R =1k 25 36 ns
Time CL=5pF
AC Electrical Characteristics mmsarcass/Mm7atcass
Voe=2.0-8.0V, C| =50 pF, t,=t=6 ns (unless otherwise specified)
Ty=25°C 74HC 54HC
Symbol Parameter Conditions | Vee A Ta=—40t085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
tpHL, tPLH | Maximum Propagation CL=50pF 20V | 33 82 102 125 ns
Delay CL=150pF 20V | 43 | 107 134 160 ns
C_=50pF 45v | 12 19 24 30 ns
CL=150 pF 45V | 16 26 32 39 ns
CL=50pF 6.0V | 10 16 20 24 ns
CL=150pF 6.0V | 14 22 27 33 ns
tpzH. tpzL | Maximum Output Enable | R =1 kQ ns
Time Cy =50 pF 20V | 90 | 230 287 345 ns
C =150 pF 20V | 98 | 245 306 367 ns
C.=50 pF 4.5V | 31 44 55 66 ns
Ci =150 pF 45V | 38 53 66 80 ns
C_ =50 pF 60V | 25 35 43 52 ns
CL=150pF 6.0V | 29 41 51 62 ns
tpHz, tpLz | Maximum Output Disable | R =1k 20V | 58 175 218 260 ns
Time C_=50pF 45V | 26 44 55 66 ns
8.0V | 22 37 46 55 ns
trHL triH | Maximum Output Rise CL=50pF 20V | 25 60 75 80 ns
and Fall Time 4.5V 7 12 15 18 ns
6.0V 6 10 13 15 ns
Cpp Power Dissipation Any Enabled 45 pF
Capacitance (Note 5) A Input
Any Disabled 6 pF
A Input
Cin Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Output 10 20 20 20 pF
Capacitance
Note §: Cep determines the no load dynamic power consumption, Pp=Cpp V2 f+ lgs Vo, and the no load dynamic current consumption, tg= Cpp Voot e

Truth Table
’HC366
Inputs Output
G1 G2 A Y
H X X Zz
X H X z
L L H L
L L L H
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MM54HC365/MM54HC366/MM54HC367/MM54HC368/MM74HC365/MM74HC366/MM74HC367/MM74HC368

AC Electrical Characteristics (continued) MM54HC387/MM74HC367
Veo=5V, TA=25°C, t,=t;=6 ns

Symbol Parameter Conditions | Typ Guac'ar:'tteod Units
tPHL tPLH | Maximum Propagation C =45pF 13 22 ns
Delay
tpzL trz | Maximum Qutput Enable RL=1kQ 23 37 ns
Time CL=45pF
tpHz, tpLz | Maximum Output Disable | Rp=1k 25 33 ns
Time C_=5pF
AC Electrical Characteristics mmssHcas?/mm7aHCas?
Voe=2.0-6.0V, C_ =50 pF, ty=1==6 ns (unless otherwise specified)
Ta=25C 74HC 54HC
Symbol Parameter Conditlons | Vgc A TaA=—401085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
teHL, tPLH | Maximum Propagation C_L=50pF 20v | 35 | 105 130 160 ns
Delay C_L=150pF 20V | 45 | 135 168 205 ns
C_=50pF 45V | 14 24 30 36 ns
C_=150pF | 45V | 17 29 36 45 ns
C_=50pF 6.0V | 11 19 24 28 ns
C_ =150pF | 6.0V | 15 24 30 36 ns
tpzh, tpzL | Maximum Output Enable | R =1k ns
Time CL=50pF 20V | 69 | 172 216 250 ns
C_L=t50pF | 20V | 75 | 187 233 280 ns
C_=50pF 4.5V 24 38 47 57 ns
C_ =150 pF 4.5V 29 46 57 69 ns
C_=50pF 6.0V 22 35 43 52 ns
CL=150pF | 6.0V | 26 42 52 63 ns
tpHz, tpLz | Maximum Output Disable | R =1k 20V | 47 | 117 146 220 ns
Time C_=50pF 4.5V 22 35 44 52 ns
6.0V 19 31 39 46 ns
trHL trLH | Maximum Output Rise C_=50pF 20V | 25 60 75 90 ns
and Fall Time 4.5V 7 12 15 18 ns
6.0V 6 10 13 15 ns
Cpp Power Dissipation Any Enabled 45 pF
Capacitance (Note 5) A Input
Any Disabled 8 pF
A Input
CiN Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Output 10 20 20 20 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Vgc2 1+ Igc Vec, and the no load dynamic current consumption, Is=GCpp Ve t+ lcc.

Truth Table

'HC367
Inputs Output
G A Y
H X z
L H H
L L L
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AC Electrical Characteristics (Continued) MM54HC368/MM74HC368
Vec=5V, Ta=25°C, t,=t=6 ns

Symbol Parameter Conditions | Typ G"a:;:‘"tt“d Units
tPHL, tpLH | Maximum Propagation C_L=45pF 11 18 ns
Delay
tpzL, tpzH | Maximum Qutput Enable RL=1k0 23 37 ns
Time CL=45pF
tPHz, tpLz | Maximum Output Disable | R, =1kQ 19 33 ns
Time CL=5pF
AC Electrical Characteristics mvsaHcass/mm7arcass
Vcc=2.0-6.0V, C_ =50 pF, t,=t;=6 ns (unless otherwise specified)
Ty=25°C 74HC 54HC
Symbol Parameter Conditions | vge | 'A Ta=—40t085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
teHL tpLy | Maximum Propagation C =50pF 20v | 33 82 102 125 ns
Delay C_ =150 pF 20V | 43 | 107 134 160 ns
CL=50 pF 45v | 12 | 19 24 30 ns
C_=150pF 4.5V 16 26 32 39 ns
CL =50 pF 6.0V 10 16 20 24 ns
C_=150pF | 6.0V | 14 22 27 33 ns
tpzH, tpzi | Maximum Output Enable | R_ =1 kn ns
Time C_=50pF 20V | 69 | 172 216 250 ns
C =150pF | 20v | 75 | 187 233 280 ns
Ci=50pF 4.5V 24 38 47 57 ns
CL=150pF | 45V | 29 46 57 69 ns
CL=50pF 6OV | 22 | 35 43 52 ns
CL=150pF 6.0V 26 42 52 63 ns
tpHz, tpLz | Maximum Output Disable | R =1k 20V | 47 | 117 146 220 ns
Time C_=50pF 45V | 22 35 44 52 ns
6.0V 19 31 39 46 ns
tTHL tren | Maximum Output Rise CL=50pF 20V | 25 60 75 90 ns
and Fall Time 4.5V 7 12 15 18 ns
6.0V 6 10 13 15 ns
Cpp Power Dissipation Any Enabled 45 pF
Capacitance (Note 5) A Input
Any Disabled 6 pF
A input
Cin Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Input 10 20 20 20 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Vee? f+ lcc Ve, and the no load dynamic current consumption, ls=Cpp Voo -+ e

Truth Table

"HC368
Inputs Output
G A Y
H X z
L H L
L L H
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MM54HC365/MM54HC366/MM54HC367/MM54HC368/MM74HC365/MM74HC366/MM74HC367/MM74HC368

Logic Diagrams
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