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AlGaN/GaN HEMT Power Devices
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GaN semiconductors are very attractive for use in switching power devices for motor drive and power supply applications because of

their high critical electric field and high mobility in the two-dimensional electron gas (2DEG) channel.

Toshiba has fabricated AIGaN/GaN

high electron mobility transistors (HEMTS) that realize a breakdown voltage of 600 V by employing the field plate technique as well as a low

on-state resistance of 3.3 mQcm2, which is 20 times lower than that of silicon MOSFETSs.

The trade-off characteristics between the

breakdown voltage and the on-resistance can be further improved by optimized design of the field plate structure and the electrode contact
region.  The optimized on-resistance is estimated to be about 0.5 mQcm? for a 600 V device.

A DC-DC converter circuit was demonstrated using a fabricated device.
These results show that GaN devices are promising candidates for the next

input voltage of 200 V at a switching frequency of 500 kHz.

Operation of the down chopper circuit was achieved with an

generation of power switching devices for power electronics applications.
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Cross-sectional structure of AIGaN/GaN HEMT with field
plate structure (FP-HEMT)
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Off-state 1s-V4s characteristics of fabricated AlIGaN/GaN
FP-HEMT
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Turn-off waveform of 600 V AlGaN/GaN FP-HEMT with
DC-link voltage of 300 V
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Operation waveform of AIGaN/GaN FP-HEMT in

200 V-200 kHz DC-DC converter application
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Power loss in DC-DC converter with switching frequency of
200 kHz
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