Journal of Korean Association of Crystal Growth
Vol. 4, No. 1 (1994) 33-41

VGFH & AH8% GaAs DHA 424 A T4 47
ToAAR ) QAo mAE A

BSS, HYH, HEAY 235
Agdda 45538, AE, 151-742
*%qnﬂﬁv-‘-‘— Uél:%i}?’}! &‘]%, 121-791

The effect of the system factors on the shape of the S/L
interface in GaAs single crystal grown by VGF method

Seung - Ho Hahn, Hyung - Tae Chung, Young-Kyu Kim* and Jong-Kyu Yoon
Department of Metallurgical Engineering, Seoul National University, Seowl 151- 742, Korea
*Department of Metallurgical Engineeving, Hong-Ik University, Seoul 121- 791, Korea

2 o AR AATAAN mRAHL A} HAre] AAel FAH dH¥E Fues AU
olm| A oA glvt. Wb olF AAS Fv x| LRI T AL v Fasdich B A7
A VGF 22473 4A4e dde s 2dde £x9td oj4sled ] £ 225 7€ & de
z2aRe Ml goen] ol& ALdte] AAE B U AT =77} RAA WL 3 Ao b
e & HES) Bl A AL Ao 245, ALY} AFEFE B3 adAHe] e}
wrh dAREsE FHAL JHA =Y e A, d&8AA e Fle] utel ad Al W] o 2 E &) x]
= A%E 2ok PBNA Hd mrhue] A4 27 vjag F3lo wrly dA=5 9] o)uije] 1
AAHe] v A= S e 2 A}, AW Ao weld ol E FAE Bk 7L ek}

Y
°
_§L

Abstract It is well known that the position and the shape of the S/L interface affect the qualities of
the single crystal in the growth process. Thus the information of the temperature profile in the growth
system is very important. In this study, we developed the program to predict the temperature profile
from the setting values of the heating blocks in VGF{ vertical gradient freezing) single crystal growth
system. With this program, we studied the effects of the materials and the sizes of support rod, the
materials of the crucible on the S/L interface shape. The larger radius and/or smaller thermal
diffusivity the support rod was, the flatter the S/L interface was. When the thermal conductivity of
crucible was isotropic, the S/L interface was more concave downward to the solid phase in
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proportional to the increase of thermal diffusivity of the crucible. By the comparison of the S/L

interface shape between PBN crucible and quartz crucible for the same condition, the effect of

anisotropy of thermal conductivity of crucible showed different trends with respect to the position of

the S/L interface.
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Fig. 1. Diagram of the model for VGF furnace.
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Fig. 2. Schematic diagrams of the calculation
domain and the grid system.

Table 1
Design parameter for VGF furnace

Parameter Value(unit : cm)
5.0 (body part)
LCrystal tength 2. 3 (conical part)
Seed Jength 14.0
Crystal radius 2,54 |
Seed radius 0.25 N
Crucible thickness 0.2
0. 685
Support rod radius L. 37
2. 055
2.54
Furnace radius 6.0
Furnace length 60. 96
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Table 2 Table 3
Thermaophysical properties of gallium arsenide Thermophysical properties of crucible and
Quantity Symbol(unit) | Value support rod
Thermal conductivity K.(W/C-cn) | 0. 18 Quantity Symbol(unit) | Value
of the melt Thermal conductivity K(W/C - om) | 0.028
Thermal conductivity of quartz '
. Ks(W/C »cm) [0. 071
of the solid Density of quartz o (g/cm?) 2.2
Density of the melt on(g/cm?) Specific heat of quartz| Cp (J/°C - g)| 0.9
Density of the solid o.(g/cm?) 5.2 Emissivity of quartz | ¢ 0.59
Specific heat of the Cpotd/C - )| 0. 44 Thermal conductivity K(W/C - em) | 0.26
melt of BN
Specific heat of the Cod/C - o] 0. 42 Density of BN o (g/cm®) 2.0
solid Specific heat of BN CpJ/C - g) L9
Melting temperature | T.(C) 1238 Emissivity of BN € 0.5
Latent heat of soli- Thermal conductivity . 08?7
dification AH/e) 726 of PBN KOW/T - om) 1 b o
Emissivity € 0.36 Density of PBN e (g/cm?®) 2.15
Specific heat of PBN | Cp (J/C - g) | 1.004
2. 22 Emissivity of PBN € 0.5
- Thermal conductivity
. K(W/C - cm) | 3.26
B ATdE Sndge FAULND I} o graphite ,
Density of graphite o(g/cm®) 1.5
Aalke] A(1)S o] &3lo] TAAHAA S Specific heat
de s Fo] HALET o oAFFE AAle] . CpJ/T-g) | 20
AEsgch, Aol B HREEL dmm/ ol .
Emissivity of graphite | ¢ 0.81
hrojeh. » direction of length and » direction of width
aTs T
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Fig. 3. Surface view factors between infini-
tesimal area.
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Fig. 4. Schematic geometry for calculating
domain (3-D).
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Fig. 5. Schematic geometry for calculating
domain (2-D).
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Fig. 9. The effect of PBN crucible on the S/L
interface shape.
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Fig. 10. The effect of anisotropic crucible on the
S/L interface shape.
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