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- ] 1
¢p Anisotropy of Catalyst—free VS Growth s [100]
Among various Crystallographic directions, GaAs NW prefers to grow along {1171)B at narrow (T,P) range [110]
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¢p Anisotropy of Nucleation Rate on Surface

Among various Crystallographic directions, the distinctive surface structure makes difference in interactions with vapor sources.
In the lattice of Zinc—blende (zB, F43m), {111)A and {(111)B are inequivalent and opposite directions of (111)
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¢p Anisotropy of Surface Structure and its Variations
Each surface shows distinctive bonding geometry and stoichiometry, dependingon [ =P conditions

Observed by /77 s/fz RHEED
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4B Anri;sotropy of Surface Structure and its Variations: Ab /nitio Thermodynamics
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¢p Anisotropy of Surface Structure and Adsorption onto the Surface
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/,( Prediction of Changes in Adsorption Energy Dependingon T, P | 285| S RISISTHS)

dpb Anisotropy of Surface Structure and Adsorption Energy
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. Extreme Anisotropic Growth: Calculation vs. Experiment
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dp Asymmetric Formation of Stacking Sequence “ANW” sF sF_"BNW”

Between the w0 opposite directions of NW growth,
density of planar defects is much higher in {(111)B than {111)A.
However, the stacking fault energy (SFE) in ANW and BNW is the same!
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/x Kinetics Approach to Asymmetric Stacking

dp The SF Formation must be Stochastic during N, s, (T, P) = C(Surf,T, P_) exp
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¢p Change in Gibbs Free Energy during Nucleation
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<" Surface Reconstruction with SF
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Stacking Sequence of Nucleation: ZB vs. SF

6? Ml 283| stxut=x|sk=ClS]

The 28th Korean Conference on Semiconductors

Nucleus (n)

Crystal (¢) —p

o & A

Source (s): G-a+Asz+As4

v

10

Iy

without SF

Nucleation

with SF

-

{110} side facet—»>

[

T=913 K, P5,=3x109 atm

-—ANW-SF

—ANW-SF
—BNW-SF | —7"
1 % 1 L
5 10 15 20 25 30
r(A)
—ANW-ZB = BNW-ZB| P =3%x107° &tm

—BNW-SF

023
T (K)

973

I:,n(SF)

\—ANW-SF
| —BNW-SF

—ANW-ZB = BNW-ZB

Pr=3%x1079 atm

8 1
873 923 973
T (K)
0.004
—ANW-SF P,.=3x107 atm
—BNW-SF
0.003) , __ fwen
R
0-002 B AG*
f-C-exp(——S;l?ESF))
AG* AGT
f.C-eXp(—M)_}_f_C_exp(_ Sn(SF))
0.001 kT kT
i
873 923 973
T (K) 14



“<"_ Asymmetric Stacking: Calculation vs. Experiment

Ab Initio Prediction
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Summary
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Temperature : 750°C
[TMG] : 2.7 x10-6atm

‘Temperature : 600°C

[TMG] : 2.7x10atm
[AsH,] : 1.0x10-%atm

AsH,] : 5.0x10*atm
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