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54VHC/74VHC157
Quad 2-Input Multiplexer

General Description

The VHC157 is an advanced high speed CMOS Quad
2-Channel Multiplexer fabricated with silicon gate CMOS
technology.

It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low pow-
er dissipation.

It consists of four 2-input digital multiplexers with common
select and enable inputs.

When the ENABLE input is held “H” level, selection of data
is inhibited and all the outputs become “L" level.

The SELECT decoding determines whether the I, or lqy
inputs get routed to their corresponding outputs.

An Input protection circuit ensures that 0V to 7V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and on two supply systems such as battery back up. This
circuit prevents device destruction due to mismatched sup-
ply and input voltages.

MILITARY SPECIFICATIONS ARE PRELIMINARY

Features
W High speed: tpp = 4.1 ns (typ.) at Voo = 5V
W Low power dissipation:
Icc = 4 pA (max.) at Ty = 25°C
B High noise immunity: VyiH = VNiIL = 28% Ve (min)
B All inputs are equipped with a power down protection
function
B Balanced propagation delays: tp 4 = tpyL
B Wide operating voltage range: Vcc (opr) = 2V ~ 5.5V
® Low noise: Vo p = 0.8V (max.)
| Pin and function compatible with 74HC157

Ordering Code: see section 5

Logic Symbols Connection Diagrams
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Functional Description Truth Table

The VHC157 is a quad 2-input multiplexer. It selects four
bits of data from two sources under the control of a com-
mon Select input (S). The Enable input (E) is active-LOW. E
When E is HIGH, all of the outputs (2) are forced LOW H
regardless of all other inputs. The VHC157 is the logic im-
plementation of a 4-pole, 2-position switch where the posi- ::
L
L

Inputs Outputs
Ip I 4

tion of the switch is determined by the logic levels supplied
to the Select input. The logic equations for the outputs are
shown below:

Za=E* (1328 + lpg*8) H = HIGH Voliage Level

Zo=Ee(lp*S + lpp* D L = LOW Voitage Level
= ial

Z. = Ee (|1c S + loc .g) X = Immaterial
Zg=Ee(l4g*S +1pg*9)

A common use of the VHC157 is the moving of data from

two groups of registers to four common output busses. The

particular register from which the data comes is determined

by the state of the Select input. A less obvious use is as a

function generator. The VHC157 can generate any four of

the sixteen different functions of two variables with one vari-

able common. This is useful for implementing gating func-

tions.
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Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Supply Voltage (Vo) —0.5Vto +7.0V
DC Input Voltage (Vin) —0.5Vto +7.0V
DC Output Voltage (VoyuT) —0.5Vto Vg + 0.5V
Input Diode Current (l1k) —20 mA
Output Diode Current (Iok) +20 mA
DC Output Current (ioyT) +25mA
DC Ve/GND Gurrent (ice) +£50 mA

Storage Temperature (TsTg) —65°Cto +150°C
Lead Temperature (T)

(Soldering, 10 seconds) 300°C

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and oulput/input load-
ing variables. National does not recommend operation out-
side databook specifications.

Recommended Operating

Conditions

Supply Voltage (Vo) 2.0Vto +5.5V
Input Voltage (ViN) 0Vto +5.5v
Output Voltage (Vout) 0Vto Voo

Operating Temperature (TopR)
54 VHC
74 VHC

Input Rise and Fall Time (t,, t;)

—55°Cto +125°C
—40°Cto +85°C

Voo = 3.3V 0.3V 0 ~ 100 ns/V
Ve = 6.0V £0.5V 0 ~ 20ns/V
DC Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Vee Ta = —55°C Ta = —40°C .
Symbol [ Parameter = 25° Units Conditions
y V) Ta=25C to +125°C to +85°C
Min Typ Max Min Max Min Max
ViH HighlLevel | 2.0 1.50 1.50 1.50
Input 3.0-55|0.7 Ve¢ 0.7 Ve 0.7 Vee \
Voltage
ViL Low Level 2.0 0.50 0.50 0.50
Input 3.0-55 0.3Vce 0.3Vce 0.3Vee| V
Voltage
VouH High Level 2.0 1.9 2.0 1.9 1.9 Vin = ViH|lon = =50 uA
Output 3.0 29 30 2.9 2.9 Y orvL
Voltage 45 44 45 4.4 4.4
3.0 2.58 2.48 v IoH = —4mA
4.5 3.94 3.70 3.80 loH = —8mA
VoL Low Level 2.0 0.0 0.1 0.1 0.1 VIN = Vi | loL = 50 pA
Output 3.0 00 04 0.1 0.1 v orviL
Voltage 45 00 0.1 0.1 0.1
3.0 0.36 0.50 0.44 v oL = 4mA
4.5 0.36 0.50 0.44 ioL = 8mA
I Input 0-55 £0.1 +1.0 +1.0 | pA |ViN = 5.5VorGND
Leakage
Current
Icc Quiescent 55 4.0 40.0 pA | V|N = Voo or GND
Supply
Current
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DC Characteristics for 'VHC Famlly Devices: see Section 2 for Wavetorms (Continued)

74VHC 54VHC 74VHC
Vee Ta = —55°C | Ta = —40°C Fig.
Symbol Parameter = 25° Units | Conditions
4 vy | TATFC | jor125c | to+8sC No.
Typ Limits Limits Limits
Vorp | Quiet Qutput Maximum | 5.0 0.3 08 CL = 50 pF 211,12
Dynamic Vg
L L H inil =
Vorv | Quiet Qutput Minimum 50 | _ 03 —08 CL = 50pF 211,12
Dynamic Vg
ViHD Mmlmu‘m High Level 5.0 35 CL = 50 pF 211,12
Dynamic Input Voltage
LTS i =
ViLp Maxnrm:lm Low Level 5.0 15 CL = 50 pF 211,12
Dynamic input Voltage
**Parameter guaranteed by design.
AC Etectrical Characteristics for 'VHC: sece Section 2 for Waveforms
74VHC 54VHC 74VHC
Vee Ta= —55C | Ta= —40°C Fig.
Symbol Parameter = 25° Units | Conditions
Y ] Ta=25C to +125°C 1o +85°C No.
Min Typ Max | Min Max | Min Max
tPLHs Propagation Delay | 3.3 £0.3 6.2 9.7 1.0 11.5 C_ = 15pF 2-5
ns
tHL | lntoZn 87 132 10 150 CL=50pF | 25
5.0 0.5 4.1 6.4 1.0 7.5 CL = 15pF 2-5
ns
5.6 8.4 1.0 9.5 CL =50pF | 25
tpLH: Propagation Delay | 3.3 £0.3 84 132 1.0 15.5 CL=15pF | 26
ns
the | StoZq 109 167 10 190 CL=50pF | 26"
5.0 £0.5 5.3 8.1 1.0 9.5 CL=15pF | 26
ns
6.8 10.1 1.0 115 CL = 50 pF 2-6
tpLH. Propagation Delay | 3.3 £0.3 8.7 13.6 1.0 16.0 CL= t5pF 2-6
E ns
e | EtoZy 112 174 10 195 CL=50pF | 26
5.0 £0.5 5.6 8.6 1.0 100 Cp = 15pF 26
ns
71 106 1.0 120 C_=50pF | 26
CiN Input Capacitance 4 10 10 pF | Voc = Open
Cpp Power Dissipation {Note 1)
Capacitance 20 PF

Note 1: Cpp is defined as the value of the internal equivalent capacitance which is caiculated from the operating current consumption without load. Average
operating current can be obtained by the equation: Icg (opr.) = Cpp * Voc * fin + lcc.
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