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Abstract

The InP thin films grown by metalorganic chemical vapor deposition (MOCVD) are widely used to
optoelectronic devices such as laser diodes, wave-guides and optical modulators. Effects of various
parameters controlling film growth rate such as gas-phase reaction rate constant, surface reaction rate constant
and mass diffusivity are numerically investigated. Results show that at the upstream region where film growth
rate increases with the flow direction, diffusion including thermal diffusion plays an important role. At the
downstream region where the growth rate decreases with flow direction, film deposition mechanism is
revealed as a mass-transport limited. Mass transport characteristics are also studied using systematic analyses.
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Tablel 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 e/k (K) oA
T™I 454 5.62
MMI 1049 5.02
TBP 376 5.93
PH 190 4.07
CsHg 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, I
TBP - PH + C,H;s + H, II

Surface reactions

MMIn+PH o InP<s>+ CH,4 111
Reactions A (1/s) Ea (kJ/mol)
1 1.86E15 186
11 4.42E14 219
A (m/s) Ea (kJ/mol)
111 S5ES 80
A7 | B EF EEaEA U5 Zo
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