MM54HCT540/MM74HCT540/MM54HCT541/MM74HCT541

National
Semiconductor

MM54HCT540/MM74HCT540

Inverting Octal TRI-STATE® Buffer

MM54HCT541/MM74HCT541
Octal TRI-STATE Buffer

General Description

These TRI-STATE buffers utilize advanced silicon-gate
CMOS technology and are general purpose high speed in-
verting and non-inverting buffers. They possess high drive
current outputs which enable high speed operation even
when driving large bus capacitances. These circuits achieve
speeds comparable to low power Schottky devices, while
retaining the low power consumption of CMOS. Both devic-
es are TTL input compatible and have a fanout of 15 LS-
TTL equivalent inputs.

MMS4HCT/MM74HCT devices are intended to interface be-
tween TTL and NMOS components and standard CMOS
devices. These parts are also plug-in replacements for LS-
TTL devices and can be used to reduce power consumption
in existing designs.

The MM54HCT540/MM74HCT540 is an inverting buffer
and the MM54HCT541/MM74HCT541 is a non-inverting
buffer. The TRI-STATE control gate operates as a two-input

NOR such that if either G1 or G2 are high, all eight outputs
are in the high-impedance state.

in order to enhance PC board layout, the "HCT540 and
"HCT541 offers a pinout having inputs and outputs on oppo-
site sides of the package. All inputs are protected from dam-
age due to static discharge by diodes to Vg and ground.

Features

m TTL input compatible

| Typical propagation delay: 12 ns

B TRI-STATE outputs for connection to system buses
8 Low quiescent current: 80 pA

& Output current: 6 mA (min.)

Connection Diagrams

Dual-In-Line Package
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Order Number MM54HCT540* or MM74HCT540*

*Please look into Section 8, Appendix D for availability of various package types.
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Absolute Maximum Ratings (otes 1 3 2) Operating Conditions

=
=
[T
If Military/Aerospace specified devices are required, Min Max Units %
contact the National Semiconductor Sales Office/ Supply Voltage (Voe) 45 55 \" O
Distributors for availability and specifications. DC Input or Output Voltage 0 Vee v a'
Supply Voltage (Vcc) —05t0 +7.0V Viny Voun 5
DC input Voltage (V) —1.51t0Vgg+1.5V Operating Temp. Range (Ta) E
DC Output Voltage (VouT) —0.5t0 Voo +0.5V MM74HCT —40 +85 °C =
Clamp Diode Current (i, lo) +20 mA MMS4HCT -85 +125 ¢ >
DG Output Current, per pin (Ioyt) +35mA In;:tut tR)lse or Fall Times 500 ns C:%
DG Vg or GND Current, per pin {loc) +70 mA r pre
Storage Temperature Range (Tgrg) —65°Cto +150°C 3
Power Dissipation (Pp) E
(Note 3) 600 mwW =
8.0. Package only 500 mwW ".h"
Lead Temp. (T) (Soldering 10 seconds) 260°C %:
" . as -
DC Electrical Characteristics Vec=5V +10% (unless otherwise specified) &
-t
To=25°C ~ 74HCT . S54HCT . E
Symbol Parameter Conditions Ta=—401085°C | Tpo=—5510 125°C | ynits =
Typ Guaranteed Limits N
ViH Minimum High Level 20 2.0 20 v IS
Input Voltage t.-n'
ViL Maximum Low Level 0.8 0.8 0.8 ' oy
Input Voltage
VoH Minimum High Level | Viy=V|yorV)_
Output Voltage HlouTl =20 pA Vee | Veg—0.1 Vee—0.1 Vee—041 v
llouT]|=6.0mA, Voc=4.5V | 4.2 3.98 3.84 37 v
Jlout|=7.2mA, voc=55V | 5.2 4.98 4.84 47 v
VoL Maximum Low Level | ViN=V|qorV).
Voltage llouT]=20 pA 0 0.1 0.1 0.1 v
llout|=6.0mA, vgc=45v | 0.2 0.26 0.33 0.4 '
lloutl=7.2mA, voc=5.5V | 0.2 0.26 0.33 0.4 v
N Maximum Input Vin=Vgc or GND +0.1 +1.0 +1.0 nA
Current
loz Maximum TRI-STATE | VoyTt=Vcc or GND +0.5 +5.0 +10 HA
Output Leakage G=V
Current
lcc Maximum Quiescent | Vin=Vgc or GND 8.0 80 160 pA
Supply Current louT=0 pA
VIN=2.4V or 0.5V (Note 4) | 0.6 1.0 1.3 15 mA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referanced to ground.

Note 3: Power Dissipation temp 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: Measured per input. All other inputs at Ve or GND.
AC Electrical Characteristics mMms4HcT540/MM74HCTS40 u
Vee=5.0V, {=1=6 ns, To=25°C, (unless otherwise specified)
Guaranteed "
Symbol Parameter Conditions Typ Limits Units
tPHL tPLH Maximum Output C_=45pF 12 18 ns
Propagation Delay
tpzL, tpzH Maximum Output C_=45pF 14 28 ns
Enable Time R =1k{1
tpLz, tPHZ Maximum Output C =5pF 13 25 ns
Disable Time RL=1kQ
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MM54HCT540/MM74HCT540/MM54HCT541/MM74HCT541

AC Electrical Characteristics mmsaHcTs40/MM74HCT540
Voo=5.0V £10%, t,=1=6 ns {unless otherwise specified)

Ta=25C 74HCT 54HCT
Symbol Parameter Conditions A Ta=—401085°C | To= —5510 125°C | Units
Typ Guaranteed Limits
tpHL tPLH Maximum Output CL=50pF 12 20 25 30 ns
Propagation Delay CL=150 pF 29 30 38 45 ns
tpzH, tpzL | Maximum Output RL=1kf} C_ =50pF 15 30 38 45 ns
Enable Time CL=150pF | 20 | 40 50 60 ns
tpHz, tpLz | Maximum Output RL=1k%} 15 30 38 45 ns
Disable Time C_=50pF
tTHL truH | Maximum Output C_=50pF 6 12 15 18 ns
Rise and Fall Time
CiN Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Output 15 20 20 20 pF
Capacitance
Cpp Power Dissipation (per output) § =Vco 12 pF
Capacitance (Note 5) G=GND 50 pF
AC Electrical Characteristics mmssHCT541/MM74HCT541
Voo =5.0V, t;=1=6 ns, To=25°C, (unless otherwise specified)
. Guaranteed .
Symbol Parameter Canditions Typ Limits Units
tPHL, tPLH Maximum Output C=45pF 13 20 ns
Propagation Delay
tpzL, tpzH Maximum Output C_L=45pF 17 28 ns
Enable Time R =1k
tpLz, tPHZ Maximum Qutput Ci=5pF 15 25 ns
Disable Time R =1k
AC Electrical Characteristics MmsaHcTs41/MM74HCTS541
Vo =5.0V £10%, t,=t;=6 ns (unless otherwise specified)
Ta=25C 74HCT 54HCT
Symbol Parameter Conditions A Tao=—40t085°C | To=—55t0 125°C | Units
Typ Guaranteed Limits
tpHL, trLH | Maximum Output Cp=50pF 14 23 29 34 ns
Propagation Delay  ['c — 450 pF 17 | 33 42 49 ns
tpzh, tpzL | Maximum Output RL=1kf} C_=50pF 17 30 38 45 ns
Enable Time CL=150pF | 22 | 40 50 60 ns
tpHz, tpLz | Maximum Output R =1k 17 30 38 45 ns
Disable Time CL=50pF
trHL, tTLH | Maximumn Output CL=50pF 6 12 15 18 ns
Rise and Fall Time
CiN Maximum Input 5 10 10 10 pF
Capacitance
Cout Maximum Output 15 20 20 20 pF
Capacitance
Cep Pawer Dissipation (peroutput) G=Vge 12 pF
Capacitance (Note 5) G=GND 45 pF

Note 5: Cpp determines the no load dynamic power cansumption, Pp=Cpp Vcc? f+lcc Voc.and the no load dynamic current consumption, Is = Cpp Vec f+lcc.
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