GaN-HEMT Technology for Future Applications
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Abstract

We investigated future power applications of GaN high electron mobility transistors
(HEMTSs) after successfully developing a high-efficiency GaN-HEMT amplifier for mobile
Worldwide Interoperability for Microwave Access (WiMAX) base stations. Its excellent
material properties also make the GaN-HEMT a good candidate for future power electronic
devices, which must operate with a high drain current and high voltage. Fabricated
normally-off GaN-HEMT devices showed a threshold voltage of 3 V, maximum drain current
of 800 mA/mm, and off-state breakdown voltage of 320 V. These characteristics are
attributed to the novel cap layer that enhances the electron density, a recessed gate
structure, and a metal-insulator-semiconductor structure. These results show the potential
of normally-off GaN based devices for future power electronic application.
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Fig.1-Relationship between breakdown voltage
and on-resistance for high power devices.
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Fig.2-GaN MIS-HEMT structures with novel triple cap
layer used in this work.
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Fig.3-Characteristics for GaN MIS-HEMT device
in this work.
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Fig.4-Pulsed I-V characteristics for GaN
MIS-HEMT device used in this work.
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