
Diffusion boundary layer in typical MOCVD reactors

δ
Close Coupled Showerhead 
• Boundary layer has insufficient 

place to form, diffusion occurs 
through the fixed gap

δ

Rotating Disk Reactor
• Narrow rotation boundary layer 

is formed due to the dominant 
susceptor rotation

δav

Horizontal/Planetary Reactor
• Non-uniform wall boundary layer 

is formed due to the dominant gas 
flow
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Approach to unsteady modeling of InGaN/GaN MOCVD

Gas flow core
• Unsteady supply of precursors 

TMIn, TMGa, TEGa, and NH 3
with carrier N 2 and H2

Adsorbed layer
• Unsteady balance of adsorbed 

atoms In, Ga, N, and H
• Mass exchange with gas 

(adsorption/desorption)
• Mass exchange with crystal 

(incorporation/decomposition)

Diffusion boundary layer
• Diffusion transport of gas 

species to/from the interface 

Crystal
• Unsteady formation of 

composition profile in InGaN/GaN
• Generation of dislocations

10
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(0001) InGaN/GaN: critical layer thickness

V-shaped edge-type dislocation half-loop

α∼20o
b=a/3<1120>
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 Theory:
α = 15-25o
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InN molar fraction in InGaN

• are generated at the growth surface and frequently climb down to the InGaN/GaN interface

• are observed on both sapphire and bulk GaN substrates 

• present in thick layers with low xIn and MQWs of various compositions

• density is order/orders of magnitude higher than the TD density in underlying GaN

V-shaped Dislocation half-loops:

A.V. Lobanova et al., Appl. Phys. Lett. 103 (2013) 152106
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