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Abstract Gallium arsenide crystal is usually grown from the melt by the horizontal Bridg-
man method. We constructed pseudo- steady - state model for crystal growth of GaAs which

inclue melt, crystal and the free interface. Mathematical equations of the model were solved for
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flow, temperature, and concentration field in the melt and temperature field in the crystal. The

location and shape of the interface were also solved simultaneously. In 2-dimensional model,

the shape of the interface is flat with adiabatic thermal boundary condition, but it becomes

curved with completely conducting thermal boundary condition. In 3 - dimensional model, the in-

terface is less curved than 2-dimensional case and the flow intensity is similar to that of 2-di-

mensional case. With the increase of flow intensity vertical segregation shows maximum value

in both 2- and 3-D model. However, the maximum value occurs in lower flow intensity in 2-D

model because the interface is more curved for the same flow intensity.
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Fig. 1. The schematic diagram of horizontal

Bridgman furnace for GaAs growth.
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Fig. 4. The simplified diagram of HB fur-

nace for 3 - dimensional PSSM.
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Table 1

Thermophysical properties of GaAs

Quantity Symbol (units) Value
thermal conductivity of the melt K, (W/C-cm) 0.18

thermal conductivity of the solid K, (W/C-cm) 0.071

density of the melt on (g/cm®) 5.7

density of the solid o, (g/cm?) 5.2

specific heat of the melt Con (J/Cg) 0.44

specific heat of the solid C,,(J/C-g) 0.42

melting temperature T. (C) 1238.0
kinematic viscosity v (cm?/sec) 0.0042

heat of solidification ANH, (J/g) 726

thermal expansion coefficient Br (CC™H 1.9 x 10
diffusion coefficinet of Se in GaAs D (cm?/sec) 1x10*
equilibrium distribution coefficient of Se k 0.1
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St = 8.25 and Pe = 0.00281.
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and 3-dimensional model with completely
conducting thermal boundary condition at
Pr=10.059, St =8.25 and Pe=0.00281. (c)
and (d) are in x- z plane at cross section of
y=10.5. The thick lines in the melt phase
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Fig. 10. Flow patterns at various Gr from 3
Fig. 8. 3-dimensional interface shape-for

Gr =0 and Pr= 0.059.

-dimensional model in x- z plane at cross

section of y= 0.5.
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11. Transverse segregation obtained
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