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Abstract

The present research was focused to investigate the quality of non-polar SiC substrates grown by a
conventional PVT method for optoelectronic applications. The half part of the PVT-grown 6H-SiC
crystal boules was sliced along a-direction and m-direction to extensively analyze non-polar planes
and then remaining part of that was sliced along the basal plane to produce wafers. The non-polar
SiC m-plane and a-plane exhibited apparent peaks around 2 theta=120 °((3-300) plane) and 2 theta=60 °
((11-20) plane), respectively. FWHM values of m-plane measured along a-direction and c-direction
were 60 arcsec and 57 arcsec respectively, a-plane measured along m-direction and c-direction were
41 arcsec and 51 arcsec respectively. The typical absorption spectra of SiC crystals indicated that each
of SiC crystals were the 6H-SiC with fundamental absorption energy of about 3.04 eV. Non-polar
planes contained no micropipe on etched surface. The carrier concentration and mobility of non-polar
SiC wafers have estimated by Raman spectrum. It was observed that the carrier mobility is low in the
area far from seed crystal with compared to other places.
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Fig. 1. Application of GaN on non-polar substrate.

2.4 4
2 dvdME 4 729 343239 2)
o4 6H-SIC(0001) 7| ¥(Crysbanditt)&  seed

crystal2 AM§-3te] S S 4% AAG

a8 2. 422 Flutol= HAE F3a,

Fig. 2. A vertical furmace for the silicon

carbide growth.

39

A7) HA A 283 = FA], A28 A5E, 20099 5¥

$18F 100~200 m A& Fvle]= Y B
< AHgstan, 4% 948 40~60 mbar, 42
EE A% =7 2100~2300 T, &% =714
2200~2400 TE A& sz, =7k Ui 2=
T HYE 15~20 CT/emz HE8 18z
A4 A 1500 ColM baking 34L& AA & A
g Fhutol= £ ¥ 7MY, ddA Fo =¥
Hol gld BEES AAYR ¥ AL AAsyo.
22 Z4L 9dA UFel holed BS ¥
pyrometerg T332 A5 FFsld ZH
Bt aL, 99.999 %] Ar gas E97]€ A4S ©
A% 9EL 4 29 30 AY Y 2 =3
< yeEldidh

High
e RSBl Pro-rowng & rowth Stap ¢ Cootng stop J""""’
6T ATM
j P9

2
cd

Vacuum S hestingtime ~  Growthtime  Cooling tine

38 3. PVTHS 334 538 X
Fig. 3. Process flow chart of PVT method.
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Fig. 12. Raman sepctrum of 6H-SiC.
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