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ABSTRACT

. TITLE 

SiGe-Based Quantum Channel Nano-Device Technology 

. THE OBJECTIVES 

It was shown that the present SiGe-based quantum-well channel nano-device 

technology is very promising one to solve the problems of conventional Si CMOS devices, 

such as operation speed, power consumption and noise limits. One of the most important parts 

on SiGe technology is considered to be epitaxial growth, which can be divided into SiGe 

relaxed buffer and quantum-well channel growths.  

The objective of this study is to develop the fabrication technology and characterization 

of a novel nano-device based on the physical characteristics and understanding of SiGe/Si 

epitaxial quantum channel, including growth technology of gate oxide with high-quality and 

ultra-thin film. Also, another objective of this study is to secure a source technology and 

intellectual property rights through a process of a new nano-device development. 

. THE CONTENTS AND SCOPE OF THE STUDY 

SiGe/Si buffer and epitaxial Growth for a SiGe CMOS device with high concentration 

Optimization for high mobility SiGe CMOS device 

Growth of SiON (SiO2-based SiON) gate oxide with high purity and high quality on 

Si wafer 

Growth of gate oxide using high-k dielectric material on Si wafer 

A study on fabrication technology of a SiGe CMOS device with high mobility 



x

A study on process integration of a SiGe CMOS device with high mobility 

. RESULTS 

In this study, we optimized a carrier channel structure of dual-channel SiGe MOSFET 

with high mobility on Si wafer and developed a process technology for fabrication of 

dual-channel SiGe MOSFET compatible with Si CMOS process. The results of this study are 

summarized in the followings. 

Low temperature SiGe/Si buffer and epitaxial growth on Si for a SiGe CMOS device 

with high concentration 

High temperature SiGe/Si buffer and epitaxial growth on Si for a SiGe CMOS device 

with high concentration  

Optimization of carrier channel structure for high mobility SiGe CMOS device 

(enhancement of about 2 times mobility in simultaneous SiGe NMOSFET and 

PMOSFET than conventional Si NMOSFET and PMOSFET) 

Development of fabrication technology of a dual-channel SiGe CMOS compatible 

with Si CMOS 

Development of process integration of a SiGe CMOS device with high mobility 

. EXPECTED RESULT & PROPOSITION 

Technologies developed in this study will be utilized to improve performance of 

conventional Si CMOS device. That will lead to upgrade performance of IT-SoC components. 

Also, we expect early transfer of a source technology and intellectual property rights for SiGe 

semiconductor to industry.  
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Deposition

TEM : Transmission Electron Microscope 

EDS : Energy Dispersive Spectrometer 

SIMS : Secondary Ion Mass Spectroscopy 

AFM : Atomic Force Microscope 

RTA : Rapid Thermal Annealing 

SGOI : Silicon-Germanium On Insulator 

SOI : Silicon On Insulator 

RAON: Radical-assisted Oxy-Nitridation  

SiON: Silicon Oxy-Nitridation 

ALD: Atomic Layer Deposition 

MIS: Metal Insulator Semiconductor 

EOT: Equivalent Oxide Thickness 

SIMS: Secondary Ion Mass Spectrometry  

HRTEM: High Resolution TEM  

PDA: Post-deposition Annealing  
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