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Abstract -In this work, FinFET (dual-gate)r transistor is 
simulated using computer added design^jfiMH d>ak laWnlaxc 
Tne conventional planar MO^TTITT fjf|ffljffijfr^Jt planar 
transistors are no longer clean due to current leakage during 
spjj-off witphfsJThiis, thftstt pffiM'ts have ran«u»ri some heaj-antf 
power issues. FinFET transistors offer superior performance 
as the device is scaled into the nanometer. Therefore, the ON 
current was investigated by analysing the I-V characteristic. 
Also the gate sizing was investigated and the results have 
shown the differences in their performances. In addition, the 
SPICE models of 32 nm were employed for inverter, NAND 
and NOR gates and the results were verified by DC and AC 
analysis. The results indicate that FinFET circuits have better 
performance and produced less leakage when compared to 
planar MOSFET. 
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I. INTRODUCTION 

Moore's Law states that the density of transistor and 
performance of chip will double approximately every two 
years [1]. Generally, a planar transistor consists of source, 
drain, gate, and channel. The channel connects the source 
and drain whilst the gate placed top off. From the past few 
decades, to improve the performance of the transistors the 
chip makers shrink the device into two-dimensional or 
planar structure. 

However, the problem that the chip makers faced was it 
is difficult for the transistor to turn off when the size is 
smaller [2].Therefore, in a continuous effort to improve the 
device, the structure was transferred from planar to three-
dimensional device. FinFET device promise to replace 
planar MOSFET because of the ability in minimize the short 
channel effect and in control leakage. Generally, FinFET 
have the same feature with planar transistor that consist of 
source, drain, gate and channel. The difference is that 
FinFET has a thin and a vertical strip of silicon called fin, 
located between the source and drain. At the ends of the fin, 
two polysilicon electrodes contacted along the vertical sides 
of the fin located between the source and drain. Typical 
thicknesses of the fin is in the range of 10 nm to 50 nm, 
while the height of the fin was equal to or larger than the 
channel width, e.g. 50 nm[3]. 

FinFETs are double-gate devices [4]. The two gates of a 
FinFET can either be shorted for higher perfomance or 

independently controlled forlower leakage or reduced 
transistor count. This gives rise to a rich design space. 

In this work, comparison between planar MOSFET and 
FinFET transistor will be investigated. The performances of 
both transistors will be examined using CAD tools where 
the model is verified by simulation into LTSpice simulator. 
By using LTSpice, the I-V characteristic can be defined.The 
architecture of the device will be performed using 
Microwind. The parameter that to be analyzed: gate length. 
The SPICE models were verified by DC analysis of inverter. 
Lastly, the simulations of digital gate will examine using 
both SPICE models. 

II. METHODOLOGY 

In this project, the comparison was made using CAD 
tools: Three-dimensional view and SPICE simulator. Fig. 1 
depicts the flow chart of the overall project design. 
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Fig. I flowchart of design 


