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Current Status and Prospect of the Electronic Device Application of Nitride

Semiconductors

gbooobooobooboobgooo
H. OKUMURA S. YOSHIDA

Based on the recent development of short wavelength optical devices, crystal growth and
device processing techniques of Il nitride semiconductors have been much improved. These
techniques are also applicable for electronic devices. Considering such a situation, current status

and prospect of the electronic device application of nitride semiconductors are reviewed.
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Table 1 Properties of Si, GaAs and several wide bandgap semiconductors at room temperature.
5i GaAds | 3C-51C | 6H-5iC| GalN | diamond
HHITIEeV) Eg 1.11 1.43 2.20 .86 3.39 5.47
L % B (Vjem) Eb 00 | 4x10F | 4x10° | 2.5x10° | 2.0x10° | 3.5x10°
WFfaH F 7 kB (emys) Vs| 1.0x107 | 2.0x107 | 2.7x107 | 2.0x107 | 2.7x107 | 2.5x10°
WFHE R Eem’ V) 1L 1500 | 8500 | 800 450 900 1800
IEFLE & FEiem'Vs) W, 450 420 70 10 400 1600
BRI (Wem deg) x 1.51 0.54 4.9 4.9 1.3 20.9
BEE &, 11.4 12.9 9.7 10.0 10.4 5.9
A £ 11.6 | 111 6.5 6.7 5.4 5.8
Table 2 Definitions of high-power and high frequency figures of merit, and their relative values for several semiconductors.
Si Gads IC-5iC | 6H-5IC | 4H-5iC GaN | diamond
JFM 1.0 11 110 260 410 790 5330
KFM 1.0 0.45 5.8 5.1 3.1 1.8 31
BFM 1.0 28 40 S0 200 910 14860
EHFM 1.0 16 12 13 34 100 1080
QF1 1.0 .4 130 300 930 210 19E 100
QJF2 1.0 16 530 2440 9630 10300 | 5784410
JF3 1.0 28 40 o0 290 a10 14860
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