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Effect of the two-dimensional strain

on the equilibrium crystal shape of GaAs
by ab-initio thermodynamics
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Integration of M-V on Si CMOS platform

Si
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Difficulties
Large lattice mismatch = dislocation
Different thermal expansion
coefficients = crack
Polar material on a nonpolar substrate
—> antiphase domain

Selective Area Growth
 Dislocation = Confined to

Cryst. Growth Des., 14, 593 (2014) the bottom
30 Heteronegration of Faceied GaNonsipies ——— © Crack = inhibition of
for Better Material Quality and Higher Light Managing Characteristics .
propagatlon

 Antiphase domain -
Reduction due to small
number of nuclei

Understanding the surface energy & crystal shape



ab-initio thermodynamics
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Unstrained shape: Wulff shape

GaAs crystal(ZB) Wulff shape

Wulff construction
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Wulff shape vs. homo-epitaxial shape

Simulation

Experiments
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J. Cryst. Growth, 298, 616 (2007)
J. Mater. Res. ,26, 2127 (2011)
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Wulff shape vs. homo-epitaxial shape

Experiments

Simulation
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(111)B: other reconstructions?

Simulation Experiments
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New GaAs(111)B reconstruction
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Surface vibration of GaAs(111)B
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Wulff shape vs. homo-epitaxial shape

Simulation

_» Experiments
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Strained shape: FEM +DFT

FEM: Strain distribution(€yy, €,, )
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Strained surface energy
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Energy(T,P,V) of strained crystal
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Energy(T, P,V) of strained crystal
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Unstrained shape vs. Strained shape

Unstrained Strained
GaAs on GaAs(100) GaAs on Si(100)
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