General Description

This 8-channel digital multiplexer with TRI-STATE outputs
utilizes advanced silicon-gate CMOS technology. Along with
the high noise immunity and low power consumption of
standard CMOS integrated circuits, it possesses the ability
to drive 10 LS-TTL loads. The large output drive capability
and TRI-STATE feature make this part ideally suited for in-
terfacing with bus lines in a bus oriented system.

This multiplexer features both true (Y) and complement (W)
outputs as well as a STROBE input. The STROBE must be
at a low logic level to enable this device. When the STROBE
input is high, both outputs are in the high impedance state.
When enabled, address information on the data select in-
puts determines which data input is routed to the Y and W
outputs.
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MM54HCT/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.

Features

B Typical propagation delay: 20 ns

B Low quiescent current: 40 pA maximum (74HCT Series)
B Low input current: 1 pA maximum

B Fanout of 10 LS-TTL loads

B TTL input compatible

Connection and Logic Diagrams
Dual-in-Line Package
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H = high logic level, L = logic level
X = irrelevant, Z = high impedance (off)
DO, D1. . . D7 = the level of the respective D input
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Absolute Maximum Ratings (Notes 18 2)

Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vo) 2 6 Y
Office/Distributors for availability and specifications. DG Input or Output Voltage 0 Voo Vv
Supply Voltage (Veg) —0.5Vto +7.0V Vins VouT)
DC Input Voltage (V) —1.5Vio Voo + 1.5V Operating Temp. Range (Ta)
DC Output Voltage (VoyT) —0.5V to Vg +0.5V MM74HgT —40 +85 :g
Clamp Diode Current (Ii, lok) +20 mA | M':ARS.“H TF - —55 +125
" nput Rise or Fall Times
+
DC Output Current, per Pin ('OpT) +35mA (i 1) Vo= 4.5V 500 ns
DC Vg or GND Gurrent, per Pin () +70 mA
Storage Temperature Range (TsTg) —65°Cto +150°C
Power Dissipation (Pp)
(Note 3) 600 mwW
S.0. Package only 500 mW
Lead Temp. (T) (Soldering, 10 seconds) 260°C
DC Electrical Characteristics (Note 4) v = 5v +10%
Ta—25°C 74HCT 54HCT
Symbol Parameter Conditions A Ta= —40°Cto +85°C| To= —55°C to +125°C | units
Typ Guaranteed Limits
VIH Minimum High Level 20 20 20 v
Input Voltage
ViL Maximum Low Level 08 08 08 v
Input Voltage
VOH Minimum High Level V|N =V|H or V|L
Output Voltage llouT| <20 pA 45| 4.4 44 4.4 v
VIN=VIHor Vi
lloyt|<4.0mA, Ve = 4.5V | 4.2 | 3.98 3.84 37 v
llouT|<4.8mA, Voo = 5.5V 5.2 | 4.98 484 47 v
VoL Maximum Low Level |V|y=V|yorV)_
Output Voltage llouT| <20 pA 0 | 01 0.1 0.1 v
VIN=VIHor Vi
llout| <4.0mA, Ve = 45V| 0.2 | 0.26 0.33 0.4 v
llouT|<4.8 mA, Voo = 5.5V 0.2 | 0.26 0.33 0.4 v
N Maximum Input VIN=Vcc or GND 404 1.0 1.0 A
Current
loz Maximum TRI-STATE | Voyt= Ve or GND
+0. +5. +1 A
Output Leakage STROBE=Vc¢ 0.5 50 0 b
lce Maximum Quiescent | Viy=V¢gc or GND
8. 8 1 A
Supply Current louT=0pA 0 0 60 w
ViN = 2.4V or 0.5V 0.25| 0.4 0.55 0.65 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 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 Vi and V) occur at Voo =5.5V and 4.5V respedtively. (The Vi value at 5.5V is 3.85V.) The worst case leakage current (I, o, and

loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.




AC Electrical Characteristics voc=5v, Ta=25°C, ¢ =15pF, ,=t;=6 ns

Symbol Parameter Conditions | Typ Gua:i?:: itteed Units
tpHL tpLH | Maximum Propagation Delay
A,BorCtoY 26 35 ns
tpHL, tpLH | Maximum Propagation
Delay, A,BorCto W 27 35 ns
tpHL tpLH | Maximum Propagation
Delay, Any Dto Y 22 31 ns
tpHL, tpLH | Maximum Propagation
Delay, Any Dto W 24 32 ns
tpzH, tpzL | Maximum Output Enable R =1k 19 27 ns
Time, W Output G =50pF
tpzH, tpzL | Maximum Output Enable R =1k 19 26 ns
Time, Y Output G =50pF
tpHz, tpLz | Maximum Output Disable Time | R =1k 26 40 ns
W Output C =5pF
tpHz, tpLz | Maximum Output Disable Time | R =1kQ
Y Output cl=5pF | ¥ 40 ns

AC Electrical Characteristics vcc = 5.0v +10%, | =50 pF, =t =6 ns (unless otherwise specified)

Ta=25C 74HC 54HC
Symbol Parameter Conditions A Ta=—40°Cto +85°C | To= —55°C to +125°C | Units
Typ Guaranteed Limits

tPHL, tPLH | Maximum Propagation Delay

A BorGCloY 33 46 58 69 ns
tPHL, tPLH | Maximum Propagation

Delay, A, BorCto W 33 46 58 69 ns
tPHL, tPLH | Maximum Propagation

Delay, any D o Y 27 40 50 60 ns
tPHL, tPLH | Maximum Propagation

Delay, any D to W 27 40 50 60 ns
tpzH, tpzL | Maximum Output Enable Time [ R =1 kQ

W Output 21 30 38 45 ns
tpzH, tpzL | Maximum Output Enable Time | R =1k

Y Output 21 30 38 45 ns
tpHz, tpLz | Maximum Output Disable Time [ R =1 kQ

W Output 22 40 50 60 ns
tpHz, tpLz | Maximum Output Disable Time | R =1 kQ 23 40 50 60 ns

Y Output
tTHL, tTLH | Maximum Output Rise

and Fall Time 8|15 1® 23 ns
Cpp Power Dissipation (per Package) 110 F

Capacitance (Note 5) P
Cin Maximum Input

Capacitance 5 10 PF

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Va2 T+ s Vee, and the no load dynamic current consumption, Is= Cpp Ve f+1ce.




MM54HCT251/MM74HCT251 8-Channel TRI-STATE Multiplexer

Physical Dimensions inches (milimeters)
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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