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Abstract SiC crystals are well known for their true potential as high power devices and their crystal growth activity is
actively carried out in domestic as well as in abroad. Until now the process to grow this crystal has been done by
sublimation technique using radio frequency induction heating method. However in order to get better quality of SiC
crystals, the stability of temperature is needed because SiC crystal tends to transform to other polytypes. So, the possibility
of SiC crytals growth was evaluated by different heating method. This study aimed to observe whether the resistant heating
method would show stable growth and better quality of SiC single crystal than that of RF induction heating. As a result,
polycrystalline SiC crystals were grown by the growth rate of 0.02~0.5 mm/hr under the condition of 2100~2300°C at the
bottom side of the crucible and 10~760 torr. The polycrystalline SiC crystals with 0.25 and 0.5 mm in thickness were
grown successfully without seed and characterized by optical stereo microscopic observation.
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Fig. 1. Growth system of Resistant heating method for SiC
single crystal using graphite heating element.

. — SiC Crystal Seed
_ Upper Haater
Crucible
_—— SiC Powder
Lower Heater
Crucible Molder

. Insulator

Fig. 2. The schematic diagram of hot zone part which was
separated by 2-zone heating with separator plate between upper
and lower heater.
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Fig. 4. Temperature profiles measured by thermocouples inside of the graphite crucible according to the location of the heater at the
lower position temperature of 1700°C and upper position temperatures of 1600°C and 1300°C respectively.
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Fig. 5. A resultant photographs of polycrystalline SiC crystals grown at the temperature of lower 2000°C and upper 1800°C for
100 hours and at the pressure of 50 torr. (a) a source materials surface after growth, (b) a deposited SiC polycrystalline grains on the
graphite and (c) a magnified photo for marked part of (b).
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Fig. 6. A resultant photographs of SiC polycrystalline grown at the temperature of lower 2100°C and upper 2000°C for 100 hours
and at the pressure of 50 torr. (a) a source materials surface after growth, (b) a deposited SiC polycrystalline on the graphite and (c)
a magnified photo for marked part of (b).

Fig. 7. A resultant photographs of SiC polycrystalline grown at the temperature of lower 2300°C and upper 2200°C for 20 hours and
at the pressure of 50 torr. (a) a source materials surface after growth, (b) a deposited SiC polycrystalline on the graphite and (c) a
magnified photo for marked part of (b).
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Fig. 8. Optical microscopic photographs of SiC polycrystalline grown at (a) the lower temperature of 2000°C and upper temperature
of 1800°C and at (b) and (c) the lower temperature of 2100°C and upper temperature of 2000°C.

o] A5 FHAXNE o] AW o3l 67t
3 SiC ©aAe] Aol #AFU. ol T U=
717t T3] ARl AR A Ho= olFdA] &
Sl AEARFA Adgo] o]Fox Aom FAT F
Uom, o] A= % AolE Y IA st FH A
2 5 JS Rolgy Algdy. 3 A%l AFHEIS
735~ Fig. 63} Fig. 7To1XAH w5 &5k AJeje] 24

o

| eSO AT 2 olfe A e

HielA Aggol AAEe] AYe) PSS B S

the EHow YAse Swrt Wes] wEe] 27el
]

(<]

L7

2
AAo] e FAE Fig. 79 AS T4 FE
1.5 mmeo|3 7PgAkE] F2o] oF 25 mm A== 54
Aer, AF = TRl 0.75 mm/hr, 7PEARE]
o] oF 1.25 mm/hr®2 FAE YT T A
d H57F =™ ol SATET 7P o] &
717¢e] Zstert A FAEN] WEe R AR E
FeRn| A S olgste] AE ARNS #Es A%
Fig. 8 Fig. 9o EAt} Fig. 89 (a)e} o] A%
=7F - 2000°C, - 1800°CollA A= wo
m gk A Hl o, Aol HA] s AR
ANAA] Zdefell 7] wiol] Aol AgET Bel o
ofube S Holil UUTH AL At AR A

e o

I e =S Hu dlon, wjg Z7)7F 22 2
o2 A=A Fig. 89 (b)*} (o 47 3 &
2100°C, A% 2000°C & wje] Azl st S
o 7R3k Fael FekdnA ARzlelt). St 2
2000°C o wjRTR= AAe] o] olFoix= FF
Holy Ut} Y89 T2} Fig. 8(a)ithe £
o] AR 47 o] e S Holx Stk
Fig. 9= s 2% 2300°C, A== 2200°C & w 3%
A3l et Bk ARIE Bk Fig. 9byel
o} Z¥o] SiC A78e] F¥ AT micropipe”’t B3
UeS & T AUTE micropiped] FH FAAC] H
ErEe &Y ot AAuge] dEog sixd
ATH B AFolM AREE YEE % 99.5%A A
iRl dFo)7] witel] 4 FA ol FYHAUTE A
g 98] ETEo] o E9EE 4] Jer=
micropipe®] A/do] wi-¢- @Wo| #F= 7 k. Fig. 99]
(dy= 5mm F% =719] SiC @AA o] AFAEASS
 Aog F99 22 ARETh= A 571 wWEA
AREoxl Aoz, ARl 47 WEk A
FEste 9 d4 Pl wet olyg AA ] Aol
g 5 Ja B3 olgfst A4 FAEAES AMSsl
A&H 0" AAE 7 vy e ABE 2 T
UTHL AbEHETH

ol

MUz b1ooX

(¢3

l

i

U

—_

O

o



A study on SiC crystal growth by sublimation process using resistance heating method 91

Fig. 9. Optical microscopic photographs of SiC polycrystalline grown at the lower temperature of 2300°C in (a), (b) center and (c),
(d) peripheral part of the crucible lid.
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