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Evolution of the surface morphology of GaSb epitaxial layers deposited by
molecular beam epitaxy (MBE) on GaAs (100) substrates
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ARTICLE INFO ABSTRACT

This study presents a demonstrasion of the surface morphology behavior of gallium antimonide (GaSb) Layers
an galliam arsenide (Gas) (100) substrates using three different methods: metamarphis. nterfacial
AF) e, and  mechod b 00 » Pl puect sppllon samber PALIH0R. he Ot bve

4 d

Abstract

The aim of this work was to improve the quality of the GaSh bafer tayers on GaAs substrates. Gl an
beam epitaxy (MBE) technology. The high quality of the GaSh buffer Maecular bese epiay
¢ of the most impoetant elements enabling the synthesis of good quality of type- xy
1t superlattices (T2SL) structures for infrarcd spplications. The mais
n of the differeace in lattice constants between GaAs and
vable surface quality of the final GaSh layer. I the ki
haiques to obtain the best quality of a
of HRXRD, AFM. TOF-SIMS, SEM.
1. Introduction 2. Experimental and methods

in terms of surface structure and crysta hic quality where FWHM in
wite: scan was equal to 138 arcsec and RMS 0.20nm proving that there is sill a lot of work
10 be done in this area,

1. Introduction molecular imaging. However, there arc still many problems
and challenges which should 'be soved. One of them i3
Type-Il strained superfattices (T2SLs) have indeed gar-  the manufacturing technology. The T2SL. structures dedi
nered significant interest as an a ¢ to existing cated for applications include many different group of la
frared (IR) detection technologics. T2SLs are a relatively  ers (substrate, buffer layers, electric contact layers, bari
new technology but already show promise in IR applica-  layers. absorber layer, etc.) built with many differcnt ma
tions [1,2]. The main es of the T2SL: can operate als (in of infrared range, final destination, and its
across a wide ra aveleng lating layer  complexity of the final architecture) which create togethe
thicknesses e a a structure whose parameters determine suitability for ap-
plications. One of the problems obscrved by many authors
is the technology for epitaxy of buffer layers 10 bri
detectors [5,6]: T2SLs do not contain toxic heavy met lattice mismatch betwee
such as cadmium or mercury. All of that causes that T
have a huge potential as a: infrared detectors such as ther. es are GaAs [11] and GaSh [12). In the case of the
otion sensars, security systems, S were peesented by other authors [13.14],
ition; quality  the good quality of the GaSh buffers layers should climinate
control in industry or in medicine such as endoscopy o any defe appear on the substrate surface and, as
a result, create a perfectly smooth surface.
Avso Pokish Electrical Engincers (SEP) and Polish Acade aces (PAS). Publiched by PAS
4 The Autbor(s). This i an open sccess arice under the CC BY iceme

In photodetectar technology based on type Il InAs/GaSh superdat

tices operating in the infrarcd range, InAS/AISb superlatices often

serve as a barrier reglon [1,2]. Typically, these struciures are grown

b sttt (100 maiched 1 the yp I et hcngh

engincering [1,4]. However, using cheaper Gaks substr

g due 1 hel iow IR abeorpion

Jlenge s the significant

latiice mismaich of 7.8% between GaAs subsiraies and GaSh layers [6].

MEE technology provides various ways to create Gasb buffr layers,

b layer depasited an a GaAs subsirae mimi

stidy, we compared the surface merphology behav

3 using two commenly cmplayed growth methods

metamorphic and Interfacial misfit (IMF) matrix. We also investigated

a method based on Polish patent spplin muber 7440505, de
veloped by our research group [7]

Juion Xray dif
tometry (HD-XRD), scanning clectron microscopy (SEM), and Nomarski

(E. Bobkol,

I the course of this study, we prepared three sets of samples wtiliz-
ing distinet techniques to examine their behavior. Prior to depositing
heteroepitaxial Gasb Layers on quarter-cut twe-inch wafers made of
GaAsUn (100) substrates using the metamorphic method, interfacial
mismatch matrix methad, and our pat
Palish patent application number P.443805, we carvied out numerous
homoepitaxial processes for GaAs and GaSb to determine ideal growth
75, Al homaepitaxial GaAs and Gasb Ia
e temperatures of Ty = 590.°C and T = 530 °C,
alibration was performed
cparately by observing the RHEED
pattern during desorpion of axides from the substrate surface at Ty
€ and T, = 566 °C, respectively. For heteroepitaxial structures
rown on GaAsUn (100) subsirates, a refresh layer of 200 nm thick
Oaks ik cptiesl o pureis i 8 4 U1 rto f
16.78 for an approximately 948 nmvh growth rate and a substrate
temperatu 590 *C was first depesited. The subsequent depo-
s ers utilized three distinet techaiques wi
optimal conditions ablained for GaSb homoepitaxial growth, including
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