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Multiplexers can be either digital circuits maderifr high

Abstract— The aim of this work is to design a 2:1 multiplexe  speed logic gates used to switch digital or birtkata or they

using Universal gates and CMOS logic. It compareshe use of can be analog types using transistors, or relagsvitch one

CMOS logic in the design of 2:1 multiplexer as morgpower  of the voltage or current inputs through to a singltput.

efficient tha}n NOR, NAND g.ates [5]. This demonstralxethat the Examples for 2:1 multiplexer are IC 74157, IC 7815&his
CMOS logic takes lead as it uses less transistoitsave smaller paper design of 2:1 mux is made using NOR, NANDegat

capacitances and faster than others. In this papex comparative - . . e
study is made and the simulated result illustrateshe superior and CMOS logic and their corresponding power dé is

nature of CMOS logic design as it dissipates veryess power COMparedThis paper is based on the power efficient design
when compared to others. The designed circuits are Of 2 to 1 multiplexer using microwind tool.

implemented, stimulated and tested using the Microwmd

DSCH3 software tools.

Index Terms—Moore's law, Universal gates, CMOS | DESIGNOF2:1MULTIPLEXER USINGONLY NOR
technology, Microwind, Layout LOGIC
|. INTRODUCTION The NOR gate is a digital logic gate. That produees

HIGH output if both the inputs to the gate are LO¥Wne or
both input is HIGH, a LOW output results [7]. NORtgs are
basic logic gates such that they can be recogmiz&diL and
CMOS ICs. Here NOR gates are combined to genehate t
operation of 2:1 multiplexer. The schematic diagmain?®:1
mux using only NOR gates is shown in Fig. 2

Very-large-scale integration (VLSI) is the procee$
creating integratectircuits (IC) by combining hundreds of
thousands ofransistoror devices into a single chip. VLSI
technology is based on Moore’s laMoore's law refers to an
observation that the number of transistors perregimeh on
integrated circuits has doubled approximately evésy
months [1]. This increase in number of transistar$Cs will
reduce the power consumption.

Multiplexer is also called as data selector. Atipléxer is
a combinational circuit that selects binary infotima from
one to many input lines and directs it to a singlgut line.
The 2:1 multiplexer circuit has one output, twoltgpand one
selection input. The selection of particular ingute is
controlled by a set of selection lines. The setectiine
determines which of the input bit is transmittedte output.

(2]
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Fig. 2 Schematic of 2:1 mux using only®R logic
Se-l This circuit is designed with the help of univerdOR

gates. The total number of transistors used is Which 7 are
PMOS and 7 are NMOS. The NMOS transistors are in
parallel to pull the output low when either inpsithigh. The
PMOS transistors are in series to pull the outpgih fivhen

Fig. 1 2:1 multiplexer
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both inputs are low [6]The output is never left floatinghe
layout design is shown in Fig. 3. This design @@complex
and consumes more area.

Fig. 5 Schematic of 2:1 mux agj only NAND gates

Fig. 3 Layout design
The 2:1 mux designed using NAND gates has 7 NMQ@E an

7 PMOS totally 14 transistors. Here the NMOS trstioss are
connected in series and PMOS transistors are ctethat
F R F /7 F R F B _parqllel [5]. '_I'he Ia_you_t design for the above cirésishown
in Fig. 6. This design is less complex and consuesssarea
than the NOR gates implementation. The power coptiam
o = — — — — < jsalsoreduced.
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IIl. DESIGNOF2:1MULTIPLEXER USING NAND T
LOGIC
A NAND gate (negative-AND) is bogic gatewhich i ,
Fig. 6 Layout design

produces a LOW output only if both the inputs te gate
are HIGH; if one or both inputs are LOW, a HIGH it
results[6]. Here 2:1 mux is designed using only NDAN
gates. The reason for moving to the use of NANRg&
that, it occupies less area when compared to NaQésg
The delay offered by NAND gates is less than tihi&t@R.
NAND uses transistors of similar size where NORdt
This will reduce the manufacturing cost of NAND emts
well as the power dissipation [3]. The schematagdam of
2:1 mux using only NAND gates is shown in Fig. 5.
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Fig. 8 Schematic of 2:1 mux using CMOS logic
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Fig. 7 Tingrdiagram

In this design, the total number of transistoesdlis 8. The
layout of 2:1 mux using CMOS logic is shown in Fg.This
design is very simple and consumes less area ligaAND
logic. The power dissipation is very much reduced.

IV. DESIGNOF2:1MULTIPLEXER USINGCMOS
LOGIC

Complementary metal oxide semiconductor is thestate
technology for constructing integrated circuits. isTh
technology makes use of both P channel MOS (PM@&N\a
channel MOS (NMOS) semiconductor devices. In NMOS |
the majority carriers are electrons. When a highage is
applied to the gate, the NMOS will conduct [3]. NE@re
considered to be faster than PMOS, since the cariie
NMOS, travel twice as fast as the holes. In PMO®% t
majority carriers are holes. When a low voltagapslied to
the gate, the PMOS will conduct. The PMOS devices a
more immune to noise than NMOS devices. The importa
characteristics of CMOS logic are high noise imrtyaind Fig. 9 Layout design
low power consumptionSince ondransistorof the pair is
always off, the series combination draws signifibatess
power and do not produce as muedste heathan other
forms of logic[4]. The schematic diagram of 2:1 mux using
CMOS logic is shown in Fig. 8
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V. COMPARATIVE STUDY 20
The main parameters taken into consideration amgbeu .
of transistors used and the power dissipation®fti
multiplexer circuit.
S.No Name of the No. of transistors | Power Dissipation(u 10
circuit used
5
1 2:1 mux using only|
NOR logic 14 18.53
2 2:1 mux using only|
NAND logic 14 14.939
3 2:1 mux using |
CMOS logic 8 6.6
20
18
16
VI. CONCLUSION

This analysis is made to propose the architectfir2:o
multiplexer with two optimized goals. One is to blma
production with lesser transistors and the othdoiseduce
the power dissipation. As a result, it shows tHetdS logic is
the better one to implement 2:1 mux when comparédiQR
and NAND logic. Because the power dissipation isioed to
almost half than that of NOR and NAND logic. Thengo
dissipation of CMOS logic is 94.9% less than theRNIOgic
and 77.4% less than that of NAND logic. The belaweg
graphical representations show the comparison wibieu of
transistors used and the corresponding power dissip of
all the three designs.
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