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Combining in-situ measurements in molecular beam
epitaxy: Study of Al,.Ga_, As properties at growth

temperature

EpiCentre

P. Gadras, L. Bourdon, A. Fees, K. Ben Saddik, G. Almuneau, A. Arnoult LAAS CNRS - RIBER

Motivations

Better control over epitaxy process is a key element for the realization of high performances VCSELs. However, no universal practical tool has been implemented to date.

With EpiCentre, joint lab with Riber, we’re working on combining in-situ measurements in molecular beam epitaxy (MBE) to achieve advanced materials growth control in real time.
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In-situ tools: RHEED
* Reflection high-energy electron diffraction (RHEED) v Surface morphology
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* Curvature measurement v' Compositions Optical constants
* Band-edge measurement v' Substrate temperature
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How to precisely measure optical indices at growth temperature ?
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In-situ measurement : Spectral Reflectometry Ex-situ measurement : X-Ray Reflectivity
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Calculation of the spectral dispersion of the refractive indices at 600°C
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- Measurement accuracy assessment (work in progress):

Optical indices of GaAs, AlAs and Al s3GaAs at growth temperature : PR .
- Very good agreement with the scarce available data in the literature at high temperature, An = 4‘”G \/(M)z n (—AA) n (E AG>
T

- Refractive indices measured over the full spectral range available with the spectrometers (400-1400 nm) . on
with: Al =4+4nm,AA =455, y o 1% + Temperature measurement accuracy: AT = +1°C

* Mid-term objective: generate n and k database for all Al,Ga,_,As compositions and at .
various growth temperatures.
* Long-term objective: Combining in-situ measurements:
o Using n(A, T, x,;) database to deduce growth rate from reflectance measurement - /’/’/””ﬂ / wwwawwwwwwwwﬂ I///M’” ””‘”” |-
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