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multiplexer appears in the below table for varidasts
Abstract— In the current scenario, the low power, high spee  situations.
and area plays a vital role in the field of digitalVLSI circuits.
The major challenge in VLSI circuits is to obtain high C1Co
performance. Objective of this paper is to design a4:l
Multiplexer with using various domino logic techniques. The

main emphasis of this work is to find the best proable trade off C1 Co M
that would enhance multiple goals viz. area, powespeed. The
outcome of this paper is simulated on the EDA tannetools 0 0 X0
realized in 0.25-micrometer technology. D 1 Xl
. . . L 0 X2
Index Terms— Multiplexer, domino logic, Low power,
Inverter feedback technique, domino keeper technige. 1 1 X3
. INTRODUCTION (b)

In the present situation, effective utilizationpmiwer plays an
vital aspect in digital VLSI circuits, differentdieniques are
used to design circuits for low power consumptiatinligh
speed interface applications are developed. Meltiph
method is premeditated to shrink the number oftetzd
connections in the display matrix, whereas dri\sigmals are M=C1 CO X0+ COC1 X1 +C0C1X2+C0C1X3
functional not to each pixel individually but tgeoup of rows

and columns at a time. In addition reducing the Ipemof If 4inputs b, 13, I, 15 is given with selection lines, &nd 3,
independent interconnections, multiplexing also pdifies ¢, logic circuit diagram is

the drive electronics, reduces the rate and previtieect

Figurel: Graphical Symbol and Switching Operation of a 4:altlexer
Logic

Expression for multiplexer output is given as,

interface with the microprocessors. There are margn - Y
multiplexing due to complex electro-optical retart the Ty
liquid crystal cell. In this paper, 4:1multiplexbas been L I
designed using various domino logic with low power nputs e Yo%
consumption and higher packing densities and these " ,L/lvf
implementations are based on power consumptior2Bnim - —
technology. — 7
= T
IIl. MULTIPLEXER SEIMLED
So. =3

Multiplexer is a combinational logic circuit thaglscts one of
several digital input signals and forwards the ctelé input
into a single line. Multiplexer of "@nputs has n select lines,
which are used to select which input line to sentthé output.

The multiplexer sometime is called date selector. lIl. PRECHARGEAND EVALUATION PHASEOF
DOMINO LOGICIN 4:1MUXTIPLEXER

Figure 2: Logic diagram of MUX

The graphical symbol and switching operation of

4:1multiplexer is shown in Figurel. The final reasof 4:1 . - . o
Domino logic is the most popular dynamic logic.idt

nothing but a CMOS circuit with clock signal.ln Bas
Domino logic family evolved from PMOS and NMOS
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transistors and therefore retained two phase afatipe, the
first phase is set up phase or pre charge phaskisiphase,

the clock signal is low (clk=0) and the output goes

unconditionally (no matter the values of the inpitand B).
Therefore the capacitor which represents the lapdatance
of this gate becomes charged.

Next, during the evaluation phase the clock is lfak=1).
In this stage the output node may be dischargegifts have
arranged a directing path to ground, else the ¢uipde stays
charged high. Before the clock pulse goes highltipeits
must be stable because once the output has bedradjed it
won't go high again until the succeeding cycle.
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b) Multiplexer using domino logic

IV. DESIGNING4:1MULTIPLEXER USINGKEEPER
TECHNIQUE

The weak keeper circuit is a circuit that fixesithgut level
to the high level or the low level even when th@ pins are
not driven from the outside. The keeper transistgplies a
small amount of current from the power supply gyste the
dynamic node of a gate so that the charge put amvalye
dynamic node is maintained. The weak transistarsed in
the domino logic in order to increase the noise imity and
reduction of leakage current.
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Figure 4:MUX using keeper technique

Whenever the input X is high, the ouput Y is londan
keeper is on to prevent the input from floating dndng this
precharge state the capacitor is charged. Wheimplog X is
low, the keeper at first restricts the transiti@téuse it must
be much weaker than the pull down network. Finaihe
output rises, then the keeper is off in order toidthe static
power consumption. The 4:1Multiplexer utilizing
conventional week fixed keeper logic techniquepiseared in
Figure 4.

V. DESIGNINGOFMULTIPLEXER USINGINVERTER
FEEDBACKTECHNIQUE

In inverter feedback technique, the feedback sigsal
generated by connecting the output of a week CM®&rter
to the gate of the PMOS keeper transistor instéatirectly
connecting the gate output to the gate of PMOS éeéfhe
4:1 Multiplexer using the inverter feedback teclugigis
shown in Figure 5. Here, the feedback keeper storsis
independent on the output load. So the invertedtfaek is
optimizing freely without concerned about the gataput
terminals connected together (diode footer) is ecoted in
series with the pull-down. The 4:1 Multiplexer uginverter
feedback is shown in the figure 6.
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Figure 6: MUX using inverter feedback logic
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VI.
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SIMULATION RESULTS
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Figure7: Simulation output Pattern
Inverter Feedback.
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Figure8: Simulation output Pattern of the 4:1 Multiplexersiym using
Conventional keeper technique

A. ANALYSS

Parameters Convention Inverter

al Weak Fixed Feedback
Keeper

Power 0.32 0.061
Consumption

(mw)

Number off 23 21
transistor

Propagation 10.9 10.2
Delay

(n-sec)

Power Delay 3.41 0.64

Product (m-nJ)

B. Abbreviations and Acronyms
MUX- Multiplexer

VII. Conclusion
In this paper, the multiplexer was designed usiiffgrént
domino logic design techniques where the powerydehd
area are reduced. Based on the simulation resudtscan
conclude that the inverted feedback technique pado
tremendously well than other logic techniques.
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