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C ’ Outline
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Gas-phase decomposition: k
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C ’ Gas-Phase reaction rate constant

Flow cracking reactor and FT-IR gas analysis
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Selective area growth (SAG) MOCVD

_ Lateral vapor phase diffusion
ical vapor phaseliffusion

GaAs substrate

Film thickness & composition can
be locally controlled by mask.

(one step fabrication)

/- € For monolithic integration of OEICs

SAG

\ € Analysis of surface reaction kinetics
(wide stripe SAG)
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C ’ SAG Analysis method by Simulation
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C , Estimation of Diffusion Coefficient

Diffusion Reaction
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Diffusion coefficient can be estimated from the slope of
the growth rate profile.

We can also use Chapman-Enskog equation to estimate
the diffusion coefficient.



Estimation of Surface Reaction Rate
@ 4 Constant, k_ by SAG

Growth Rate distribution analysis
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9 4 Temperature Dependency of GR and kg
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Q) Effect of P15, 0N SAG Profile
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Growth of GaAs
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(’ Non-Linear Simulation
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C ’ Non-Linear Simulation Results
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C ’ Estimation of Surface Coverage
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Measured and simulated photoluminescence (PL) peak wavelength
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9 4 Mask design for transition region
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(’ Summary

SAG-MOCVD is a powerful tool to fabricate OEICs and is
also effective to extract true surface kinetics during
MOCVD.

GaAs-MOCVD process was examined by SAG analysis.
noBelow 600°C, surface kinetics shows non-linear behavior.

oSurface reaction rate constant of adsorbed species was constant
against offset angle, while adsorption equilibrium constant has a
offset angle dependency.

0S/Zn doping shows little or no effect on surface kinetics.

InGaAsP PL wavelength was well predicted by SAG
simulation based on the obtained kinetics.

Mask design for OEICs is possible based on kinetic data
base and kinetic simulation.
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