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In-situ monitoring in molecular beam epitaxy:
Advanced material growth control through

spectroscopic reflectance measurement _
EpiCentre

P. Gadras, L. Boudier, L. Bourdon, A. Fées, 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 efficiency solar cells, and more generally, complex multilayer semiconductor structures. 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.

Substrate

In-situ tools:
* Reflection high-energy electron diffraction (RHEED)
e Optical flux monitoring (OFM)
e Spectroscopic reflectometry
e Curvature measurement
 Band-edge measurement
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Perspectives
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e Combining in-situ measurements:
o Using n(4, T) database to deduce growth rate from reflectance measurement ‘
o With in-situ curvature measurement to extract alloy composition

Feed-back control on the
process parameters for
complex multilayers (VCSEL)

GaAs tunnel junction

GaAs tunnel junction
0.9 eV-GalnNAsS p-i-n

p-GaAs substrate

—

. Develo:ment of |}|11.-5|tu curvatt.Jr.e measurelm](cen’lclaml:cl ar:pllc.:atlons: h - Development of
o Auto-matching: composition control of alloy for lattice match applications ‘ mGaAsN material for solar cell

for spatial applications [4,5] M o f .
ore Informations

c
S
-~

O
S
AS]
S

S

o
V)

. L . , Inverted metamorphic
o Strain monitoring during the growth of metamorphic heterostructures ‘ multijunction [6]
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