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The Effect of Transient Variation of Carbon Content in the Seeding Process
on the Crystal Quality in Solution Growth of SiC by TSSG Technique
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With regard to the crystal growth of SiC by top-seeded solution growth (TSSG) technique, unsteady numerical calculation of carbon
content based on the dissolution of carbon into the solution and measurement of carbon content in the solution under the crystal
growth conditions were conducted. Then, a period from reaching a growth temperature to reaching saturated carbon content in the
solution was estimated, and finally the effect of the timing for the seeding on the quality of SiC crystals grown by TSSG technique
was investigated. Experimental and simulated results revealed that the period until reaching the carbon solubility was several
hundred seconds. The seeding in the carbon-unsaturated solution before such period, that is, to realize melt-back of the seed is
necessary to grow high-quality SiC crystals with step-flow surface morphology.
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Table 1 Comparison of growth situation among Czochralski (CZ)
method, solution growth of SiC by TSSG technique and flux
growth.
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Fig.1 (a) Temperature control in the crystal growth furnace, (b)
an expectation of carbon content variation in solution along the
temperature change, and (c) schematic images of situation after
the seeding process at three different timing, (i) before
saturation, (ii) just before saturation and (iii) after saturation of
carbon, for solution growth of SiC by TSSG technique.

T AWM t ZWET L7z, £, TORRETE COMTSIF
12X % SIiC ERmEm O MEICOWTHE, BWEE21T-o7,

3. REREORKEILOHEN & RRIBFHEDREA

3.1 BREAORFREEDIEEEREN

PRFFIEFE D IEE F AT IL Z N E TICH ISR S - iFge
FHIRZRN, AFl, STR fOfmEH Y I 2L —va vy
7 hTH D CGSim[18]% AV THiRT L7z, CGSim (X@hiF X
ORI B O3V 7 R ISR E L CRIZE SN Y 7 b
T THY, WE TIKEIE OB R H A R RN O
R, BRSCIRIAR R ORI AE, BRSERLR, A
YIRS AT 72 E DO TRINRFTRETH B,

F9, FBRICAW 2 IEFUNAAX OFE SRR EF B L E 0N
MOMEEEZET ML L, KEM I L ICBVRESE, HEAEOY
MEE 5 2 7=, SiC, A, H—R M OWHEEIE CGSim ©
T = HN_N—= 19|20 TH W2 SHIZ Lz, fT
SiFETH I EITRDERFH OB 1900 °C £725 L5
WIMEA U 72 BRI S AL B IR0 AT, XU An Ok R % bk 8
TR DOIEE TN OB SRME L Lz, Fig2(a) IZE OFFHE A
RE2RT,

IRFBIRIE DIEEF IR 21T 5 £C, SiCr IFitE Az & &
DOFRIETOBNEAERS L OB R Y 72 0 0 R R iE IR
URFBERREE) 21,2218 R G & L TH W, IRBIEMH
FEIX 107 grem 2sec DA —H—TH Y, R K o THEEE
BN AT B[21], Fig2 @) OHZELMEICRBWT, EENE
TR I =R BOIEDEFTN IR DR FEIEARIEFE 2 FED
TR L, D 2FENITIER STV D RHRICI - TRFBIRE
DA ETRT DiEfEE, FEE 0~900 B o> [ THENT L 72,

Fig.2 (b) ~ (e) 1%, FEdbEIREE 1900 °C THE L= 0, 300,
600, 900 Fht& DFFMTHER CTh 5, SR OLEMITIRE A X



Ui 7 MV ERLTEY, AUNES RIS T 2 R $#E
WENSZ R LTS, REFEREZHOIFREICB N TEL,
IFFEI AR I > TR DI ORENE < oo T Z &N
bhote, T, 220E0 LM LT IRBENKFERZ L
W > THROLDEICHXEENTNAZ LE2RLTWS, Bbh
ToRFBIREE A S, FEfERE A S, SRR EETTO &
N2 DEREE 2 D OIE D & 22 D ALE O IR FR I E &4l
HL7zE 25, BERRGEBICR LTI S U CIRFB IR A 1Y
MT D ERHALNIR ST, TOFREROFEHIZ OV TITK
I CRT, ¥, SRIOBMEMYTCIL, KBEME 25K
LT To 8D, SRR EE X IRFRIARIE % L C A fniR B 4 18
ZATCHLRBERTAET L LIRS TS,

Tf%ﬁf

%;M
Y

Fig.2 (a) A calculated results of temperature distribution around
the carbon crucible and convection in solution using as the
starting condition. (b)-(e) transient temperature distribution and
convection (left) and carbon distribution (right) after time ¢ from
reaching at 1900 °C as t = 0, t = 300 sec, t = 600 sec and t = 900
sec, respectively.
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Fig.3 A schematic illustration in crystal growth furnace for the
present solution growth of SiC by TSSG technique.
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Fig.4 Dependence of carbon contents calculated (solid line) and
measured (square plots) at the center of the solution surface on
time t after reaching at 1900 °C. Three flat dotted lines represent
carbon solubilities reported by Mitani (at 2190 K)[23],
Daikoku[24] and Hyun[16].
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Fig.5 Photographs of crystal surface grown with seeding (a)
before reaching and (c) just after reaching at 1900 °C of growth
temperature. (b) and (d) optical microscopic images of crystal
surface shown in (a) and (c), respectively.
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