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The scaling of conventional transistor according to Moore’s Law is predicted to reach 
its limitation in the future. The conventional transistor using silicon material 
particularly at nanoscale channel has experienced the short channel effect (SCE), 
which leads to increase in the leakage current. Therefore, alternative device structure 
and advanced material are needed to overcome the SCE and reduce the leakage current 
( I l e a k )  with regards to the transistor performance. In this project, a method to control 
the leakage current in ultranarrow 10 nm FinFET using High-K dielectric material is 
proposed. The device’s fabrication and electrical characterization are then executed 
using TCAD Sentaurus from Synopsys. Optimization of the process parameters using 
L9 Taguchi method and finally prediction of the best combination of process 
parameters in order to obtain the minimum leakage current ( I l e a k )  in the 10 nm 
FinFET. There are four process parameters were varied, which are the fins dimension 
(fin height and width), channel concentration and oxide thickness. Smaller-the-Better 
(STB) Signal -  to -noise ratio (SNR) and the Analysis of Variance (ANOVA) is used 
to study the performance characteristic and finally obtain the best combination of 
process parameters in order for the device to perform at its best performance, that will 
later benchmarked with predicted data from International Technology Roadmap for 
Semiconductors (ITRS) and previous published results. The optimization is expected 
to result in the attainment of the lower leakage current value in order to increase the 
speed performance of the device.



Pengukuran transistor konvensional mengikut Undang-undang Moore diramalkan 
akan mencapai batasannya pada masa akan datang. Transistor konvensional 
menggunakan bahan silikon terutamanya pada saluran nanoscale telah mengalami 
kesan saluran pendek, yang menyebabkan kebocoran arus meningkat. Oleh itu, 
struktur peranti altematif dan bahan canggih diperlukan untuk mengatasi kesan saluran 
pendek dan mengurangkan kebocoran arus. Dalam projek ini, kaedah untuk mengawal 
kebocoran arus elektrik dalam 10 nm FinFET ialah menggunakan bahan High-K 
dielektrik. Fabrikasi dan pencirian elektrik telah dijalankan menggunakan TCAD 
Sentaurus dari Synopsys. Kaedah L9 Taguchi digunakan untuk mengoptimumkan 
parameter proses dan akhimya meramalkan kombinasi parameter proses yang terbaik 
untuk mendapatkan kebocoran arus yang paling minimum dalam FinFET 10 nm. 
Empat parameter proses yang diubah, iaitu dimensi sirip (kelebaran dan ketinggian), 
kepekatan saluran dan ketebalan oksida. Smaller-the-Better (STB) Signal to - noise 
ratio (SNR) dan Analysis o f Variance (ANOVA) digunakan untuk mengkaji ciri prestasi 
dan akhimya meramalkan gabungan parameter proses terbaik untuk mendapatkan 
prestasi terbaik peranti yang akan kemudian ditandai dengan data yang diramalkan 
dari Peta Jalan Teknologi Antarabangsa untuk Semikonduktor dan juga karya terbitan 
sebelumnya. Pengoptimuman dijangka akan menghasilkan pencapaian nilai kebocoran 
arus yang rendah untuk meningkatkan prestasi kelajuan peranti.
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In fact, in the advancement of CMOS technologies, both the Moore’s Law and 

in the beginning of 90’s, Moore’s Law and ITRS have been the compliment to each 



 

by Moore’s Law. In the current trend, the performance of MOSFET can be improved 



 

 

 

 

 

 

 The device’s process will be executed using 
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