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Abstract

The growth of GaN on the patterned substances has proven favorable to achieve thick, crack-free GaN layers.
In this paper, numerical modeling of transport and reaction of species is performed to estimate the growth rate of
GaN from the reaction of TMG(trimethly-gallium) and ammonia. GaN growth rate was estimated through the
model analysis including the effect of species velocity, thermal convection and chemical reaction, and thermal
condition for the uniform deposition was to be presented. The effect of shape and construction of microscopic
pattern was also investigated using a simulator to perform surface analysis, and a review was done on the
quantitative thickness and shape in making GaN layer on the pattern. Quantitative analysis was especially
performed about the shape of reactor geometry, periodicity of pattern and flow conditions which decisively
affect the quality of crystal growth. It was found that the conformal deposition could be obtained with the

inclination of trench ©>125°. The aspect ratio was sensitive to the void formation inside trench and the void
located deep in trench with increased aspect ratio.
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Table 1 Gas phase surface reaction mechanism for GaN growth

Reaction Rate=koxexp(-Ea/RT) ko Ea
(G1] Ga(CH3)3 . —GaCh3+2CH3 35x10" 595
[(G2] Ga(CHs); + NHs —Ga(CHs)s:NHs 1.0x10% 0.0
[G3] Ga(CHs)s:NH; —Ga(CHz)3+NHz 95x10° 19.0
[G4] Ga(CHs)3:NH; —Ga(CHa):Nz + CHy 1.0x10% 320
(G5] Ga(CHa)sNH; + NH; —(CH3)2No+CHq+NHs 1.0x10"2 150
[G6) 3Ga(CH3)NH; —[Ga(CH3):NHzl3 1.0x10” 0.0
[G7] {Ga(CHs):NHz; —3"Ga-N"+6CH; 40x10" 60.0
[s1] Ga(CHs)s + S —Ga*+3CH; S =01 0.0
{s2] Ga(CH3)sNH; + S —Ga*+3CH;+NH; S =01 0.0
[s3] GaCH3 + S —Ga++CHs S =10 0.0
[s4] Ga(CH3):NH, + S —Ga*+2CH, S =10 0.0
[s5] "GaN" + S —GaN# S =10 0.0
[s6] [Ga(CH3):NHzls+ 3S —3GaN*+6CH; S =10 0.0
[s71 Ga* —{GaNLk + S 1.0x10%° 370
{s8] GaNx* —[GaN), + S 2.0x10° 22.0
[s9] [GaN] —1/2Np 2.0x10° 75.0
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species along the distance from the
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