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A Study on the Non-linear Surface Reaction Model for the GaAs Film
Growth During MOCVD Process
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Abstract

GaAs film growth process from trimethylgallium(TMGa) and tertiary-butylarsine(TBAS) using a
horizontal MOCVD reactor was numerically studied to explain the experimental result that the decreasing
surface reaction rate as the increasing partial pressure of group Il species. Using the non-linear model based
on the Langmuir isotherm which considers the adsorption and desorption of molecules, film deposition over
the entire reactor scale was predicted by computational fluid dynamics (CFD) with the aid of the parameters
obtained from the selective area growth (SAG) technique. CFD Results using the non-linear surface reaction
model with the parameters determined from the SAG experiments predicted too high film growth rate
compared to the measured values at the downstream region where the temperature was decreased abruptly.

The pairs of (K, K') from the numerical simulations was (2.52x10® mol/m?s, 1.6x10°m*mol), whereas the

experimentally determined was (3.58x10°° mol/m?/s, 6.9x10°m>%mol).
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Table 1 Molecular weight and Lennard-Jones Force
parameters for each species

Species M[g/mole] o [A] elk[K]
AsH, 77.95 4.145 259.8
AsH 75.93 4.22 200
C,H, 56.11 5.18 357

H, 2.02 2.92 38
CH, 16.04 3.76 148.6
GaH, 84.76 4.92 972
Ga(CH,), 11483 5.52 378
C,H,As 134.05 5.98 397

Table 2 Pre-exponential factors and activation energies
for the reaction rate constants
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