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Abstract.

Gate Diffusion Input (GDI), which uses FinFETS, is correlated with Pass Transistor (PT),
which uses Pass Transistor (PT) based 4:1 Data Selector. A 0.6V supply voltage powers
both of the Data Selectors, which are built on 22-nm technology nodes. GDI Data Selector
utilizes less power than that of the PT Data Selector, which consumes more power. GDI-
based Data Selector is a good choice if the client wants a rapid execution. Faster than a PT-
based Data Selector, typically takes a few picoseconds before pass the signal. The GDI-
based Data Selector, on the other hand, has greater performance when optimized for low
power consumption. Due to its widespread usage in combinational circuits, this Data
Selector may significantly enhance the overall performance of the network if its execution
is optimized.
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1. INTRODUCTION

Because of the rapid advancements in CMOS technology, the electronics industry is now
able to integrate more complex systems at ever-increasing speeds. The IC is becoming
increasingly sophisticated and dense as transistor sizes continue to shrink. One of the most
essential design considerations for integrated circuits (ICs) is power consumption. To reduce
IC power consumption, voltage down-scaling has proved quite effective. Some applications,
like medical equipment, portable wireless devices, including sensor network nodes are
decreased in power if indeed the power supply is lowered slightly over the threshold voltage
[1]-[3]. To meet consumer demand for low-power devices, the industry has made
tremendous standardization progress and power dissipation have taken on new importance
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in terms of performance and footprint [2]. Low power consumption has become a hot subject
in today's hardware market. In a multiplexer, each input is combined into a single output, as
well as a select line determines whether input should be sent to the outgoing
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Fig.1.Schematic structure of 4:1Data Selector

"Switch logic" is being used to create the circuits of a 2:1 multiplexer rather than gates. As
seen in Fig. 1, a 4:1 Data Selector features a single output having two inputs as well as a
single choose line that is used to pick towards the input Many issues arose in MOSFETS
owing to the small channel as the technology node decreased, such as DIBL, impact
ionization, the Hot electron effect, and voltage saturation. Short-channel effects may be
addressed via FinFET technology, which delivers the superior results and voltage with the
lowest possible power consumption. Due to the smaller surface area of FinFETs compared
to MOSFETS, they use less power, function more quickly, and need lower power supply
voltages [4]. When it comes to FInFET vs. MOSFET, these regions are split.

FinFET multiplexer designs also have been described by a few researchers at various
technology nodes was presented as part of a new TIGFET architecture. Additional research
has shown that the size may be reduced by adopting FinFET at 45nm technology. A total of
2.68nW and 16.89pW more leakage power was found in this design, however the
propagation latency was measured at 1.76ns.

In 45nm technology, DGFINFET achieved delays of with PT (Pass Transistor) is discussed
in this work. FinFET at the 18nm technology node was used for Muxis. Cadence Virtuoso
software is being used to examine the steno multiplexer's results in latency.

GDI BASED DATA SELECTOR

Cells with the GDI (Gate Diffusion Input) feature are a new form of circuit that may be used
to combine power. With the help of this GDI cell, a more sophisticated circuit may be built
with fewer transistors. When it comes to transistor count, latency, and power consumption,
the GDI cell outperforms the CMOS. As that of the transistor count doubles in CMOS,
overall circuit size grows and signals take longer to travel from either the source to the
destination due to the obvious increased area. The GDI cell, which reduces area, latency,
and power, may alleviate all of these issues. [7]-[9] is indeed an inverter circuit that uses
two transistors of NMOS and PMOS, and that it's similar to the GDI cell. Sources of PMS



and NMOS for inverter CMOS cells were linked towards the supply voltage whereas in GDI
cells they are attached towards the signal input. Gate Diffusion Input (GDI) has many
benefits and downsides. There are some advantages and disadvantages to each and every
system, such as quick operation, low power dissipation, as well as an output that isn't close
enough from the Vdc supply voltage. Because NMOS produces weak1 just at output node
when Sel=B=1, the input signal B would be routed towards the output O when Sel=B=1.
This means that even though the output O would be 0 whenever the input signal B was 0,
overall output would be 1.
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Fig. 2. (a) Schematic design, (b) Output plot with Total Power Dissipation and(c) Output
plot with Static Power Dissipation for GDI based Mux

Input signals A and B were coupled to the PMOS and NMOS source terminals, respectively.
This Select signal is coupled towards both MOS, which results in output voltages of 0.7V
and 140.8mvolts, respectively. The output was coupled directly towards the input signal B
when Sel=1. It is shown in Figure 2 the output of the Mux using GDI (Gate Diffusion Input)
(b).

That figure also shows the overall power dissipation, which is 46.69uW at its highest and
123.2pW at its minimum. The leakage inside the circuit was caused by dynamic power
dissipation.

PT BASED DATA SELECTOR

One inverter is being used to invert select signal with PT-based Mux architecture. A circuit
schematic of PT (Pass Transistor) built on MUX is shown in Figure 6. Using fewer
transistors, it is possible to create more complicated circuits [10-12]. The input signal is
linked to the NMQOS source, while the select signal as well as its inversion are connected
towards the gates. Because NMOS generates weakl at the output This is really a
disadvantage of utilizing this device.

Some of the advantages of PT-based Data Selectors include lower power consumption, a
less impact on interconnection, as well as a faster rate of processing and transmission.
Sluggish functioning as well as a reduced voltage swing are some of the drawbacks.
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Fig. 3. (a) Simplified Outline, (b) Total Power Expenditure and (c) Static Power Expenditure
for PT based Data Selector



i 4D (i) S o
B e Bt Seviin et Wik b

DEHER A oe 2

il fgmage

Tdedes: 11
Tod devs 1)

Pt
Crickdres |

cEmMesBAD O BEER

Pass transistor-based multiplexer schematic can be seen in Figure 3(a). Input signals A and
B are linked to the source. A select signal was linked to the gate from one NMOS, and the
inverting select signal was coupled to the gate of all the other NMOS. Fig.3(b) shows the
waveform of the output. NMOS delivers weak 1 there at output

therefore the output becomes when Sel is 1, and if B is 1, then output is 659.62mV. NMOS
outputs a strong 0 when Sel is O, therefore due of this. Fixed Static power dissipation
throughout this example is 17.57nW, which really is higher than the are used to pass that
input signal throughout the output multi-input multiplexer (NMOS). When Sel is set to 0,
input A leaks to the NMQOS, where input B was attached, resulting in a malfunction.

DELAY AND POWER ANALYSIS

Its delay and power consumption of the multiplexer were examined in depth throughout this
section. For optimal performance, a circuit would have to be quick and power efficient. Li

Mux Power /Average

Max Min Power

GDI Based [1.269uW  (124.2pW 1.266nW

Data Selector

PT Based 6.59uW 6.39nW 6.596nW

Data Selector

sted in Table 1 are the highest, lowest, and average power values.



Delay and energy dissipation are studied in this part using a 0.8V power source. It takes
2.11ps in GDI-based Mux for input A to approach the output whenever a select signal is 0,
but 9.09ps in PT-based Mux for input A to reach this same output when a select signal is 1,
and 10.72ps in GDI-based Mux for input B to reach windows output whenever a select signal
was 1. Assuming an average power dissipation of 6..594nW as well as a static power
dissipation of 17.57nW, that is measured either by circuit's delay. With a longer delay, this
circuit must spend more time before it can produce

an output. This value represents the circuit's overall power usage. Where Vdd seems to be
the supply voltage and lavg is indeed the average current, respectively. Static and dynamic
power dissipation combine and is

Shown using by,

P(t)=VddxI(t) (3)

Static Power Dissipation is,
P=1xVd(4)

STATIC POWER DISSIPATION

Just after power and delay computation power delay product were determined, which would
be the multiplication from both delay & power, denoted by PDP.

PDP=Delay xPower (7)

Circuit performance may be better understood by designers and end users alike thanks to all
these circuit performance estimates.

CONCLUSION

The FinFET 18 nm technology node has already been successfully demonstrated using two
separate techniques. GDI and PT-based Data Selectors have the highest power dissipation.
GDI-based Mux performs better in terms of latency and power consumption in both cases.
In terms of power consumption, GDI-based Data selectors consumes 1.266uW, which really
is 1.266 percent below than PT-based Mux. Average power dissipation, GDI, and PT-based
Mux dissipates 6.596nm and 6.39nW for the GDI mux, respectively. It is 6.3 times quicker
than PT-based Data Selector in terms of operating speed, which means that GDI is more
efficient than PT. Although each Data Selector function differently, it is possible to pick a
suitable Mux for just a given circuit design based on a designer's needs, according this
research.
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