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ABSTRACT 

 
Transistors with InGaAs as the channel material have emerged as one of the leading candidates for medium-
power and low-noise amplifiers at millimeter-wave and submillimeter-wave frequencies. InGaAs material has 
superior electron transport characteristics and can be operated at a lower voltage as compared with Si to achieve 
the same performance owing to the higher mobility and higher source injection velocity of InGaAs.  Hybrid circuits 
that exploit the advantages of both III-V (InGaAs, GaN etc.) and Si-CMOS devices can enable electronic functions 
at higher-speed and higher bandwidth. Such integration of materials can be achieved by monolithic or 
heterogeneous approaches. So, a device technology for InGaAs HEMTs with a Si-CMOS compatible front-end 
process (lift-off and Au free) is fabricated. A comprehensive study of process challenges and trade-offs of the 
material and structure designs in these devices on Si substrates is performed. 
 
The objectives of this seminar are two-fold. First, backgrounds and recent progresses of InGaAs HEMTs will be 
introduced. Second, the fabrication details and electrical performance of our InGaAs HEMTs device on Si 
substrates will be presented. 
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