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Global modeling of Metal Organic Vapor Phase Epitaxy
is considered now as a powerful toadl for understanding
and optimization of depasition processas well as for
design of areador. Despite the significant progress
adhieved in MOVPE modeling over the last decale, most
of the models gill remain “reacor-dependent” because of
the necessty to fit unknown model parametersto a
particular set of experimental data.
In this paper we report on the results of detail ed
simulation of MOVPE in industrial single and multiwafer
readors of various configurations. The simulations cover
almost the whole range of |1l -V materials used for
fabrication of semiconductor devices, i.e. binary (GaAs
and InP), ternary (AlGaAs, InGaAs and InGaP) and
guaternary (InGaAlP) layers. Reador configurations
considered include horizontal tube readors, verticd high-
spedl rotating disk readors and danetary readors.
Complicated reador design requires the acurate
description of gas flow, heat transfer and masstransport
of the spedesin the reador. It is performed using the
commercial general-purpose software CFD-ACE+™.
Depending on reador configurations, 2D or 3D
simulations were made
Chemicd models include both gas-phase and surface
readions. Decompasition of metal-organic preaursorsis
taken into acoount as the principal gas phase readion
medhanism. Surface tiemistry models gill remain one of
the qaiticd isuesin Il -V MOV PE modeling. To ssimulate
surface demistry, we used the quasi-thermodynamic
approad, described in [1-3] and implemented it as the
spedal software module. The basic advantage of the
approach originates from combination of kinetic and
thermodynamic considerations of the surfaceprocesss.
This all ows one to reduce significantly the number of
model parameters and to avoid afitting procedure that is
frequently used to estimate unknown rate constants.
Another advantage of this approach is potential posshili ty
to acoount for the fadtors aff ecting abruptness of
heterojunction interface— elastic strain due to
lattice mismatch and surfacesegregation.
All the models have been carefully verified using the
experimental data avail able from the literature. Effeds of
variation of operating parameters sich as deposition
temperature, preaursor flow rates, reador presaure etc. on
growth rates, layer compositions and uniformiti es have
been studied. Model predictions have been found in
good agreement with the experimental data for the wide
range of growth conditions and reacor configurations
(Figures1-2).
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Figure 1. GaAs growth rate in verticd rotating disk
reador versus TMGa supply at diff erent susceptor
rotation rates. Lines are model predictions, points are
experimental data (C.A. Wanget al., Journa of Crystal

Growth 93, 228 (1988)).
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Figure 2. Dependence of Al/Garatio in the AlGaAs
grown in AlX 200reador onratio of TMAI to TMGa
partial presaure & different growth temperatures. Lines
are model predictions, points are experimental data (D.
Schmitz & al., J. Cryst. Growth 93, 312 (1988)).



