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Motivation

Epitaxial growth of GaP requires high temperature

Pre-treatment for Si surface deoxidation and reconstruction High T 900°C

Growth 600-750 °C l

Significant lifetime degradation of Si wafers after annealing in

MOVPE chamber
R. Varache et al. // Energy Procedia 77 (2015) 493-499

MBE chamber
L. Ding et al. // Energy Procedia 92 (2016) 617
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Low temperature nucleation process, which provides 2D growth?
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Atomic layer deposition (ALD)
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Low Temperature Plasma enhanced
atomic layer deposition (PE-ALD)
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"/«  Continues H, plasma
(pseudo ALD mode)
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TEM of GaP/Si interface

H,-plasma process

Si
substrate
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TEM image Filtered TEM
of a-Si/epi-GaP/Si image

Microcrystalline structure
of GaP films

Epitaxial 2D growth
of 3-5 nm GaP on Si substrate

Bright field TEM Dark field TEM
= GaP

Hydrogen plasma
leads to damage of Si substrate
(30-50 nm near to the interface)
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Photoelectrical properties of n-GaP/p-Si

Contact grid
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" o No H, plasma
(real ALD mode)

RF Ga P
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TEM of GaP/Si interface

No H,-plasma process

Microcrystalline structure
of GaP films

Epitaxial 2D growth
- =—= of 3-5 nm GaP on Si substrate
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damage of Si substrate is not
observed by TEM
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image



" JEE—
Photoelectrical properties of n-GaP/p-Si

Contact grid
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" «EEEEN Band diagram of n-GaP/p-Si
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Influence of thermal annealing
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" =S amorphous-GaP/Si
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" epi-GaP/Si
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"< \MOCVD chamber annealing
(30 min, PH, environment)
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Simulations
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" epi-GaP/Si
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" SS bE_ALD without H, plasma
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First MOCVD growth of GaP on GaP/Si templates

PE-ALD MOCVD growth
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" =l X RD for GaP grown on GaP/Si templates
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Raman spectra of GaP on Si
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First n-GaP/p-Si test cell grown by
MOCVD on GaP/Si template
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epi-GaP/Si interface fabricated by PE-ALD is stable for further
MOCVD growth of GaP at the temperature up to 750 °C
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Conclusions

m epi-GaP/Si interface fabricated by PE-ALD are stable
with temperature up to 750 C

m PE-ALD GaP without H, plasma provides better
interface properties

m Ar plasma surface activation during PE-ALD could
provide better crystalline properties for further GaP
growth
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