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Abstract:

Based on the previous project, the Compound Semiconductor Device Lab (CSD Lab in
NCTU) will develop the key component fabrication techniques for next-generation (3G, 4G or
higher) base-station. The GaN-based pseudomorphic high electron mobility transistor (HEMT) will
be developed. The band gap energy for AIN and GaN are 6.2 eV and 3.4 eV respectively. The high
saturated drift velocity(3x10" cm/sec) and high breakdown electric field(5x10°V ™) for GaN and
the strong piezoelectric effect make AlGaN/GaN based heterostructure very good candidates for
high power, high frequency electronic devices. In this year, the un-doped AlGaN/GaN power
HEMT with 0.4p m gate length has been developed. The fr and fwax are 10 and 24GHz,
respectively. The epitxial structure of the device was implemented by MOCVD (Metal-Organic
Chemical Vapor Deposition) System made by Emcore in America. ICP (Induced Coupled Plasma)
etching was introduced for mesa formation. 0.4y m sub-micro T-gate formation was fabricated on
GaN HEMT microwave devices by E-beam direct-write technique and E-gun evaporation system.
SisN. was deposited by PECVD (Plasma Enhanced Chemical Vapor Deposition) to protect the
devices against dust and moisture. Airbridge technology has also been developed to increase the
output power. The MOCVD growth parameters, process parameters and the device structure will
be further optimized by the feedback data from the DC and RF measurement of the devices.
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