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Abstract

Film growth rate of InP and GaAs using TMI, TMG, TBA and TBP is numerically predicted and compared
to the experimental results. Obtained results show that the film growth rate is very sensitive to the thermal
condition in the reactor. To obtain exact thermal boundary conditions at the reactor walls, we analyzed the gas
flow and heat transfer in the reactor including outer tube as well as the inner reactor parts using a full three-
dimensional model. The results indicate that the exact thermal boundary conditions are important to get
precise film growth rate prediction.
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Fig. 1 Grid systems for the inner liner(top) and a whole
reactor including outer tube(bottom).
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Table Lennard-Jones parameters used in the
computation, ¢/k is the potential well depths and o is the
collision diameters, respectively, where k is the
Boltzmann constant.

Species elk (K) s (A
TMG 378 5.52
MMG 972 4.92
T™I 454 5.62
MMI 1049 5.02
TBA 397 5.98
AsH 200 4.22
TBP 376 5.93

PH 190 4.07
C.H, 357 5.18
CH, 141 3.75

H, 38 2.92

Table 2 Reaction chemistry and reaction rate constants.

Gas-phase reactions

TMI + H, —  MMI +2CH, |
TMG + H, >  MMG + 2CH, I

TBA > AsH+CHg+H, 1l
TBP > PH+CHg+H, IV

Surface reactions

MMI + PH —  InP<s>+CH, \%
MMG + AsH —  GaAs<s>+CH, Vi
Reactions A (1/s) Ea (kJ/mol)
| 1.86E15 186
1 1.2E15 196
1] 5.32E15 203
v 4.42E14 219
A (m/s) Ea (kJ/mol)
\% 5E5 80
VI 1.23E9 130
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Fig. 4 Temperature profiles at upstream, middle
and downstream part along the height direction of the
reactor.
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Fig. 5 Temperature profiles of the reactor inner liner
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Fig. 6 Temperature profiles of the reactor inner liner Fig. 8 Comparisons of the GaAs growth rate curves
up-wall and sidewall, axial conduction is included in 3- using two-dimensional and three-dimensional heat
dimensional calculations. transfer analyses with experiments.
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Fig. 7 Comparisons of the InP growth rate curves
using two-dimensional and three-dimensional heat
transfer analyses with experiments.
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