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A Mixed Logic Decoder based on FINFET in
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Abstract: In this paper, we present a mixed-logic structure
technique with the utilization of FinFET technology for line
decoders 2 to 4 and 4 to 16 mode, joining the fundamental
transmission gate logic, the pass transistor dual-esteem logic and
base CMOS logic. To setups are considered and investigated
which are 14T and 15T, 14T is for low power and low transistor
check advantage and 15T is for superior as far as power and
delay. FinFET turns out to be magnificent substitute of mass
MOSFET. Likewise, as per analysts the short channel impacts are
essentially decreased in FinFET, the consequences of the
decoders are contrasted and the MOSFET partner. The
technology hubs taken is 32nm as short channel impacts
increment the power utilization and superfluous exchanging in
the circuit. It is seen that the power, PDP and Voltage Source
Power Dissipation are improved in the circuit by about 97%, 98%
and 99% individually with same however lower delays.

Index Terms: Decoder, FinFET, Short Gate, Power

I. INTRODUCTION

Static CMOS circuits are used for most by a long shot of
logic gates in fused circuits. [1] They involve correlative
nMOS draw down and pMOS draw up frameworks and
present extraordinary execution similarly as assurance from
uproar and device assortment. from uproar and device
assortment. Along these lines, CMOS logic is portrayed by
power against voltage scaling and transistor assessing and as
needs be trustworthy assignment at low voltages and little
transistor sizes. [2] Information sign are related with
transistor gates simply, offering diminished arrangement
unusualness and help of cell-based logic mix and structure.
Pass-transistor logic was principally made during the 1990s,
when distinctive structure styles were introduced, wanting to
give an achievable alternative to CMOS logic and improve
speed, power and zone. [3][4] Its essential arrangement
qualification is that information sources are associated with
both the gates and the source/drain scattering terminals of
transistors. Pass transistor circuits are realized with either
individual nMOS/pMOS pass transistors or parallel
arrangements of nMOS and pMOS called transmission gates.
This stir develops a mixed-logic plan approach for line
decoders, joining gates of different logic to a comparable
circuit, with a ultimate objective to get improved execution
stood out from single-style structure. [5] Line decoders are
significant circuits, by and large used in the periphery
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equipment of memory displays (for instance SRAM),
multiplexing structures, utilization of Boolean logic limits
and various applications. Despite their centrality, a for the
most part little proportion of composing is dedicated to their
streamlining, with some progressing work including and a
strategy to propose a superior procedure is displayed. [6][11]

Il. FINFET AND DECODERS

FINFETs are an indispensable development in the
advancement of semiconductors since mass CMOS
encounters issues in scaling past 32 nm. Usage of the back
gate prompts interesting arrangement openings. [7] Rich
better than average assortment of setup styles, made possible
by free control of FInNFET gates, can be used effectively to
diminish outright unique power use IG/LP mode circuits
give an empowering tradeoff among power and zone. In
these speculations, 2:4 decoders is discussed with 14
transistor and 15 transistor LP, LPI, HP and HPI in current
circumstance, power diminishing is a critical issue in the
technology world. The low power setup is not kidding issue
in unrivaled electronic structure, [1][8] for instance, chip,
propelled banner processors (DSPs) and various
applications. The chip thickness and higher working pace
prompts the course of action of astoundingly complex chips
with high clock frequencies. Along these lines, organizing of
low power VLSI circuits is a mechanical need in these in
light of the conspicuousness for limited purchaser machines
contraption. [12] [10] In a microchip/microcontroller-based
framework, the most usually utilized square is the bearing set
decoder. Along these lines; it will be not wrong on the off
chance that we express the bearing set decoder utilizes more
power. Thusly upgrading the essentialness of this square will
be important to reduce the general power utilization of the
framework. Thusly, proposed plan for this hypothesis is the
usage of FinFET framework to reduce power use of direction
decoder. [14][15] In this recommendation, we have proposed
the structure of 2:4 decoder with the use of FINFET logic to
diminish the power of the decoder and along these lines will
help in power reduction of for the most part system.

I11. DECODER DESIGN

Figure 1 demonstrates a two info 2 to 4 decoder utilizing
FINFET Technology in 32nm in SG Mode. In short gate
mode the back gate is associated with the front gate. The
primary significant parameters in logic circuit configuration
are HFIN, TFIN, and NFIN which are essentially Height of
Fin, thickness of balance and number of balances, the
quantity of balances we chose are 2 and TFIN is 10n, HFIN
is 5n in every one of the circuits. The Vdd taken in 32nm
technology is 0.9v.
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B A IV. SIMULATION RESULTS
N - Figure 5, 6 shows the Average Power Comparison and Delay
A Comparison between different techniques as mentioned
o D1 below in the figure. It shows the improvement in FinFET
+so D based circuits.
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Figure 3 shows Proposed 4 to 16 decoder Subject to FinFET Decoder Decoder Decoder Decoder
Technology. The short gate decoders in 14t and 15t mode are 2to4 2to4 2to4 2to4

then used for making disturbed 4 to 16 decoder subject to

FinFETSs, as found in the figure 3 and 4 the NAND gates are  Fig. 5 Average power in between 14T MOSFET Decoder
used in cmos logic for FinFETSs. To get the 16 yields 10 to 2to4to 15 T FinFET Decoder 2to 4
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Fig. 6 Delay in between 14T MOSFET Decoder 2 to 4 to
15 T FinFET Decoder 2 to 4

In Figure 7 and Figure 8 shows the comparison of PDP and

Voltage Source Power Dissipation of the circuits in 14T and

15T modes shows lower values in FINFET based circuits

showing significant improvement in the circuits.
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Fig. 7 PDP in between 14T MOSFET Decoder 2 to 4 to 15
T FinFET Decoder 2 to 4
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Fig. 8 VSPD in between 14T MOSFET Decoder 2 to 4 to
15 T FinFET Decoder 2 to 4

Now, similarly in Figure 9 and Figure 10 shows the
improvement in 4 to 16 FinFET circuits based on Average
Power Consumption and Delay
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Fig. 9 Average power in between 14T MOSFET Decoder
4t0 16 to 15 T FinFET Decoder 4 to 16

Table 1: Simulation Result

14T 14T 15T 15T
MOSFET | FinFET MOSFET | FinFET
Decoder | Decoder | Decoder | Decoder
2to4d 2to4d 2to4d 2to4d
Average
Power 3.04E-07 | 4.01E-09 | 1.67E-07 | 4.42E-09
Delay 7.80E-08 | 7.77E-08 | 7.77E-08 | 7.76E-08
PDP 2.37E-14 | 3.12E-16 | 1.30E-14 | 3.43E-16
VSPD 1.15E-07 | 6.34E-12 | 1.15E-07 | 6.45E-12
14T 14T 15T 15T
MOSFET | FinFET MOSFET | FinFET
Decoder | Decoder | Decoder | Decoder
4tol6 4tol6 4tol6 4tol6
Average
Power 1.75E-06 | 1.36E-08 | 1.32E-06 | 1.45E-08
Delay 7.88E-08 | 7.81E-08 | 7.84E-08 | 7.81E-08
PDP 1.38E-13 | 1.06E-15 | 1.03E-13 | 1.13E-15
VSPD 5.47E-07 | 2.54E-11 | 5.48E-07 | 2.38E-11

In table 1, all results are shown in tabulated form.
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Fig. 11 PDP in between 14T MOSFET Decoder 4 to 16
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In above Figure 11 and below Figure 12 PDP and Voltage
source power dissipation are shown compared to the Mos
counter circuits.
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Fig. 12 VSPD 14T MOSFET Decoder 4t0 16 to 15 T
FinFET Decoder 4 to 16
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V. CONCLUSION

The utilization of FinFET over MOSFET in the proposed
procedure lessens Average Power utilization; it
demonstrated that FinFET is a promising substitute for
MOSFET past 32nm technology. The decreased short direct
impacts in FinFET and better authority over the gate of the
FinFET improves the Average Power in planned
techniques.97% improved in 14T 2to4 decoder on Average
Power, while giving practically same and lower delay, 97%
better as far as PDP and 99% better regarding VSPD. 96%
improved in 15T 2to4 decoder on Average Power, while
giving practically same and lower delay, 94.8% better as far
as PDP and 99.9% better as far as VSPD. 98.5% improved in
14T put together 4t016 decoder with respect to Average
Power, while giving practically same and lower delay, 98.5%
better regarding PDP and 99.9% better as far as VSPD. 98%
improved in 15T put together 4t016 decoder with respect to
Average Power, while giving practically same and lower
delay, 98.0% better as far as PDP and 99.9% better as far as
VSPD.
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