
Strathprints Institutional Repository

Bejtka, K. and Rizzi, F. and Edwards, P.R. and Martin, R.W. and Gu, E. and Dawson, M.D. and
Watson, I.M. (2005) Growth and fabrication of gaN-based structures using aluminium indium nitride
insertion layers. In: Annual Conference of the British Association for Crystal Growth, 2005-09-04 -
2005-09-06, Sheffield.

Strathprints is designed to allow users to access the research output of the University of Strathclyde.
Copyright c© and Moral Rights for the papers on this site are retained by the individual authors
and/or other copyright owners. You may not engage in further distribution of the material for any
profitmaking activities or any commercial gain. You may freely distribute both the url (http://
strathprints.strath.ac.uk/) and the content of this paper for research or study, educational, or
not-for-profit purposes without prior permission or charge.

Any correspondence concerning this service should be sent to Strathprints administrator:
mailto:strathprints@strath.ac.uk

http://strathprints.strath.ac.uk/

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by University of Strathclyde Institutional Repository

https://core.ac.uk/display/9021996?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://strathprints.strath.ac.uk/
http://strathprints.strath.ac.uk/
mailto:strathprints@strath.ac.uk
http://strathprints.strath.ac.uk/


BACG Meeting September 2005

K. Bejtka1,2,(*), F. Rizzi1,2, P.R. Edwards1, R.W. Martin1, E. Gu2, 
M.D. Dawson2, I.M. Watson2, I. Sellers3 and F. Semond3

Growth and fabrication of 
GaN-based structures using 

AlInN insertion layers
1. Department of Physics , University of Strathclyde, Glasgow G4 0NW, U.K.
2. Institute of Photonics, University of Strathclyde, Glasgow G4 0NG, U.K.
3. CRHEA-CNRS, Sophia-Antipolis, F-06560 Valbonne, France
(*) k.bejtka@strath.ac.uk

CLERMONT2
EU NETWORK



Outline:

Introduction and motivation

Design and growth of microcavities
Role of AlInN in in-situ monitoring

Roles of AlInN layer in post-growth processing
End point detection in plasma etching
Etch selectivity in alkaline solutions

Summary



Introduction –
What is a MicroCavity?

• Used for improvement of efficiency of light 
emission and to obtain a narrower and 
more directed emission from light emitting 
devices

active region nλ/2

λ/4
λ/4

• Our MCs will employ two parallel mirrors 
between which light can be reflected with 
little loss

optical 
thickness

MC confine light Quality of mirrors 
very important

MC store light at certain 
resonant frequencies



Free Standing-GaN: motivation

http://www.lumilog.com
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Improvement in emission properties 
with comparison to sapphire

Increasing availability of free-
standing GaN (e.g. Lumilog)



AlInN layers
AlInN: lattice matched to GaN

AlInN/GaN: high refractive index 
contrast

AlInN fully 
strained line

Al1-xInxN fully 
relaxed line

AlInN

GaN
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X-ray reciprocal space mapping 
performed by N. Franco at ITN, Sacavém, 

Portugal using Cu Kα1 X-rays
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MC structure
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In-situ growth monitoring

Refractive index contrast 
between AlInN and GaN!

Measurement of growth rate (in real time) allows 
to optimize thickness of MC active region



From grown structure to microcavity

FS-GaN
(LUMILOG) 

GaN
AlInN

Active region Grinding and Chemo –
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Wet etching in 
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Reactive Ion Etching –
in-situ monitoring

Cl2+CH4+Ar:

Etch rate: 
GaN/AlInN ~ 5/1
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Etching in alkaline solution

Secondary electron image of the edge of a mesa produced by initial plasma 
etching of a GaN/AlInN/GaN trilayer after etching in 1,2-diaminoethane.

200nm
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GaN
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The 300nm AlInN layer has been undercut and etched into conical forms
this demonstrates selectivity which can be exploited in lift-off processing



Summary

Insertion of λ/4 AlInN layers allows measurement of growth 
rates by a standard method which allows accurate control of layer
thicknesses

Selectivity demonstrated between AlInN and GaN layers in RIE

Etching in alkaline solutions also shows strong selectivity


