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Investigation of Melt Growth Behaviors of Silicon by Direct Observations
of Crystal/Melt Interface
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Melt growth behaviors of Si will be reported. In situ observation experiments were performed to observe crystal/melt interface
during directional growth of Si. First, the instability phenomena of crystal/melt interfaces of Si single crystal and Si crystal
containing twin boundary will be described. Second, the effect of grain boundaries on the crystal/melt interface morphology, twin

boundary formation, and impurity accumulation will be summarized.
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Fig.1 In situ observation system.
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Fig.2 (a) Morphological transformation of crystal/melt interface of
{100} Si. (b) Trace of crystal/melt interface at 1/3 s intervals.
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Fig.3 Faceted interfaces of {112}, {110}, and {111} crystal/melt
interfaces.
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Fig.4 Schematic image of instability of crystal/melt interface.
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Fig.5 Calculation results of thermal field at crystal/melt interface.
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Fig.6 Zigzag faceted interface at different growth velocity.
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Fig.7 Schematic model of perturbation on crystal/melt interface
used to obtain relationship between growth velocity and
wavelength at instability.
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Fig.8 Relationship between V and A of Si single crystal and Si

crystal with twin boundaries obtained by in situ observations and
theoretical analysis.

3.2 PEREZEALEREROBRFRAEARLEL

Si O {111} i 2 B SRR AT O = 2oL % —I139EH
WS W2 (9], AR OWFE T LI U IERS S A3 Rk
ENb, ¥, KEBEMMO Si v s S I E s
DORERENFELTWD, 2T, WEREEEAR Si
it O B AR EAL B DWW TR T 5 (8],

Fig.9 1Ak L % G A 72 40 20 [ S 28 AN 22 A b & il
ZTBRE O Th D, TP AMA ISR HTH B
2, MERAENEETIHEF P OESENELTWAHZ L
Dhond, 7ok, BERmEELe 2 SOfGaEh (K 1, 2
TR L Th DRI O 3 WL HN %, SHEOWKT%
FAWTRLTWD (EBSP 2 2 W THIE) , W< 2ok
FHZRBWT, HEEROGE EHERC, FD O & RER
JEAFER LR R Fig8 IC=ATRT, NERELE G
FEERTIE, REEE LS oMY oORICHBITIR b
W, ZAUE, D ORI R o MBI R E < L
ZTDHDThHD, £z, MMEE AR TE, Bimic
BOTREARENEZ DEEROREEE LD b/ S Ak
ElE CRETIENBIERSN, DF 0, Bk mmosiEHl
DIEDOIREAR TY, WS OME CTHA L2 m DR

200 pm

Fig.9 Initiation of instability at twin boundary positions.
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Fig.10 Schematic image of the interface including the twin
boundaries when the perturbation is amplified.
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Fig.13 Schematic image of twin boundary formation at grain
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