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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.

g§ooooon

gimm-vooooooooooooobDLepboLboOod
goooobbbboooooooooobobbbooo
goooooMocvbDOOMBEOODDOOOOOOOOO
goobob@moooooobobbbbboooooooo
O00OOO0OGaND AINOD HI-vOoooooooooo
gboooobooboboooboboobobooboobogn
gooboboobbbOooooooooboboobobbboooog
Inm-vooooooooooooooooooooooo
gooooooooivoorwv-ivoboooooooooo
gooboboobbbOooooooooooobbboom™o
goobooooooooobobbbobooooooooo
dddooooooobbbDbDbGaNO OO0 MESFET
gooooooooooooooom-vooooooo
OO0OU0OO0OHFETO MODFETOOOOUOOOOOOOO
odg
goobob@mooooooobobobboboooooooo
gooooooooooooooom-vooooooo
gooooooooobobom-vooboooooooo
goooboobboooombbbobobooooooon
ooogg

§ 000000D00ODO0O0ODODOODOO
ggobooboooooooo

O000000000DO000DOSiOGaAsDOOOO
gobbooooobbbooobomoooooobbooonn
gooobobbbboooooooooobobbbooo

gobooboboooboooboboooboobobooboo
goooooooboooooboooooboooo
goooooboocoNODOODooooooooooooo
gobooobooboobbooocooooboooboo
SicOOOOcGaNOOI-voOoOOoooooogosiooo
goooooboobobbooo™ooobobbobooooo
goooooboobbbooooooooooboobobbobooo
O00O0O00oDO0oOoOooboOoOooosiobGaAsODOO0O
goboooboboobooboboooboobobooboo
goooooboobobobbooooooooomooooo
goboobobooobobooboboooboobobooboo
g00O0OpboDOogsicOo GaNO sioOoOooooOogdo
goooooboobobbooooooomoboobooboboooo
gooooobobobbooooo@moobbooooo
goooooboobobboooooooooboobobmoo
gobooooooooboboooobobbooouobobooo
gooooobobobbboooooooobbbooogoo
goooooooooooobooooboooogogogg
goooooboobbboooooooooboomooo
oooooooo

goOoosiboooooboDoooooobooogooo
goboboooooooboboooobobbooouobobooo
goooooooobboobobobbooooooooooon
goooogoobooboobboooooo0oooooooo
gooboDoO0oO0ooOoDOoOoOoOosiooobobooooo
gobooboboobooboboooboooboboooboo
00w »Wioooosiooooooooooo 150000
goooooboobobobbooooooooobooboobmoo
oodddGaAsU 00000 00oooooooooo

KEY WORDS : 0000000 O00DOOOO0OOOOOOOOOOODO

o 153 M



592

goooooobooogoboe20Cd 10110

Table 1 Properties of Si, GaAs and several wide bandgap semiconductors at room temperature.

Si GaAs | 3C-SiC | 6H-SiC| GaN |diamond
2457 iEeV) Eg 111 143 | 220 | 2.86 | 339 | 5.47

#EA5%B) 1 B (V/em) Eb 3x10° | 4x10° | 4x10° |2.5x10°|2.0x10° | 3.5x10°

EFHA ) 7 b EE (cm/s) Vs| 1.0x107 [ 2.0x107 [ 2.7x107 | 2.0x107 | 2.7x107 | 2.5x10’
B BB (cm?/Vs) 1, 1500 | 8500 800 450 900 1800
IEFLBEIEE (cm?/Vs) 1, 450 420 70 10 400 1600
FYZMEE (W/em deg) K 1.51 | 0.54 4.9 4.9 1.3 20.9
FHEE &, 11.4 | 129 9.7 10.0 | 104 5.9
FEE ¢, 11.6 11.1 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 GaAs 3C-SiC | 6H-SiC | 4H-SiC GaN |diamond
JEM 1.0 11 110 260 410 790 5330
KFM 1.0 0.45 5.8 5.1 5.1 1.8 31
BFM 1.0 28 40 90 290 910 14860
BHFM 1.0 16 12 13 34 100 1080
QF1 1.0 9.4 130 300 950 910 198100
QF2 1.0 16 550 2440 9630 10300 |5784410
QF3 1.0 28 40 90 290 910 14860
Johnson 5% JEM = (Eb Vs /2m)° B < 7 — 1%k
Keves 7% KFM =k (Vs/4ne)'?  BSREESEROKIGER
Baliga 154 BFM =& p Eg® /37~ FET & BE U R
IR, ~ pEg (R E %)
Baliga = /& 5 BHFM = p Eb? NI— FETOAA v+ 711
f,.. =L Eb Eg'? (R REE)
Shenai 5% QFl=xag, FFNNY P}y
QF2=xg, Eb

QFi=0,=elEY
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