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The selective oxidation of Al-containing IlI-V semiconductors with high Al
content is an established process to confine light and electrical injection in dngss
vertical-cavity surface emitting lasers [1-2] which is also used to create edge- o
emitting lasers [2], whisperring-gallery-mode resonators [3-4], photonic crystal B e e S S
waveguides [5-6] and non linear frequency converters [7]. o
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Standard Process Quasi-Planar Process
Problem:
The oxidation is a lateral oxidation process performed from the edges of an Mesa Lithography Lihtography of holes
etched mesa ~—— T~
The associated drawbacks are: Mesa Etch Etch
X Loss of wafer surface planeity ~— ~—

X Complex subsequent steps of fabrication process ——
Lateral Oxidation

Lateral Oxidation

Contribution: AIOX  AlgosGag oA
Here, we demonstrate a modified process where the oxidation is performed via & Al LGag As
a discrete set of holes instead of a linear mesa for the fabrication of straight Aly ,Gag GAS

waveguides. Substrat GaAs
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Oxidation via holes

vid-Noles

X
Evenly-spaced holes

NouswN R

|

l.p-IJ'.ll-l-lI-lllli-lllll!'-ll#!llll'l-i-_____.
T Y EEEEEEEEEESEEE Y -I-III'-I'---

J

wndxiied area

IIIIIIIIIIIIIIIIIII

26 28 3 32 34 36 38 4 42 44
Centre-to-centre distance - p (um)

Characterisation
Oxydation front Waveguide characterisation
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Experimental Observations - e tlenl] *
e 10% Volume reduction induced by oxydation N P 8
—Change of thickness at boundary between oxidized and SR R M

unoxidized regions e R D 4 |
— Atomic Force microscope Measurement Waselengihs (o) T Grating Period () / ’
Z (nm) ¥ (pm)
Q*..E.i A - Irregularly-spaced holes
R ( Alp,98Gap 02AS rielant (™
Oxidation N - Conclusions
front “".Jj .
|z
| ] .
"1 v" Validated via-hole Al-llI-V-semiconductor oxidation process
el 33 o ° o . .
o] v Made straight oxide-confined waveguides with smooth fronts
°] 1 : using conventional and quasi-planar processes
v Both processes lead to similar waveguide losses (~0.45 cm™1)
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