METHOD OF FORMING GALLIUM ARSENIDE-ON-INSULATOR
BACKGROUND OF THE INVENTION The present invention relates
generally to the formation of gallium arsenide (GaAs)-on-insulator. In
microelectronic applications, complementary metal oxide semiconductor
(CMOS) devices that are built on an insulator exhibit improved
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include higher drive currents, reduce source/drain capacitance, reduce
short channel effects, reduced parasitic leakages, better sub-threshold

slopes and no latch- u%A%Wﬁﬁe%gh%tefﬂ%%%@ﬁved by

CMOS-on-insulator are particularly desirable for m arsenide (GaAs)
devices built on germanium (Ge) bulk substrates and Ge containing
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Celsius (C) , the Ge bulk substrates or Ge containing substrates
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Accordingly, it would be desirable to have a method of forming
GaAs-oninsulator. SUMMARY OF THE INVENTION Accordingly, in
one aspBctMtheedsift intion RRIrEEEharmethe@epiemengary metal

griive agsenide fGanskeninstiaian inchdding the steps-of pravidingia v o an

substrate and formln%ia diffusion barrier layer of a compound of formula

AIEEASYn theEhbSdte. AMBEPBEGaAShTEAAEGBASEics  over  CMOS

devices fabricated on bulk substrates. These include
higher drive currents, reduced source/drain capacitance,
reduced short channel effects, reduced parasitic leakages,
better sub-threshold slopes and no latch-up. The improved
characterigtics achieved by CMOS-on-insulator are
particularly desirable for gallium arsenide (Gals) devices
built on germanium (Ge) bulk substrates and Ge containing
substrates because at temperatures greater than about 250
degrees Celsius (°C), the Ge bulk substrates or GCe
containing substrates begin to conduct significant amounts
of current due to their small bandgap. Accordingly, it
would be desirable to have a method of forming GaAs-on-

insulator.
SUMMARY QOF THE INVENTION

Accordingly, in one aspect, the present invention is
directed to a method of forming gallium arsenide (Gals)-on-
insulator including the steps of providing a substrate and
forming a diffusion barrier layer of a compound of formula

Al,Ga;.xAs on the substrate. A layer of GaAs is formed on



the diffusion barrier layer of A.1,Gal_xAs.The layer of Al,Gal.".)As is
substantially completely oxidised to transform the layer of AlxGal)"As into
an electrical insulator as well as a diffusion barrier. In another aspect,
the present invention is directed to a gallium arsenide (GaAs)-on-insulator
structure including a substrate, a layer of GaAs and a substantially

camplgtehgxigised jayerota compuynd of foppula Al al_ Asbgtween. o of

the substrate and the layer of GaAs. The substantially completely oxidiséd
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badiel 5y, Other aspests and adyaptages of the invention will hegame o5 we11
apparent from the following detailed description, taken in conjunction with

e apperidetsd@vimist ikRtating by way of example the principles of
the invention. BRIEF DESCRIPTION OF THE DRAWINGS The
foIIowinﬁg detailed description of preferred embodiments of the invention

will be PRt RHdEFHoGPRAER reddiR cBRjEREHN Wil Bletaspendsd directed

deawings. Tneipresent inyeption isdllusitaigdy-way ohexampleand is-pelcture
limited by the accompanying figures. FIGS. |A through 10 illustrate a

Mt oPBrming gallfur Brsenfue HHs) 7t abddtfardedvith gpstantially
exemplary embedinaardf thespresent iNventidtipound of formula Al.Ga:.

A8 between the substrate and the layer of GalAs. The
substantially completely oxidised layer of Al,Ga; ,As 1is

both an electrical insulator as well as a diffusion barrier.

Other aspects and advantages of the invention will
become apparent from the following detailed description,
taken in conjunction with the appended drawings,
illustrating by way of example the principles of the

invention.
- BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description of preferred
embodiments of the invention will be better understood when
read in conjunction with the appended drawings. The
present invention is illustrated by way of example and is

not limited by the accompanying figures.

FIGS. 1A through 1C illustrate a method of forming
gallium arsenide (GaAs) in accordance with an exemplary

embodiment of the present invention;



FIGS. 2A through 2D show GaAs structures grown on a Ge substrate at a
temperature of about 650 C; FIGS.3A through 3D show secondary ion
mass spectroscopy (SIMS) profiles of the GaAs structures of FIGS. 2A
through 2D; and  FIG. 4 shows photoluminescence spectra of GaAs
structures. DETAILED DESCRIPTION OF THE INVENTION The

detaileghdgscription setfogh bﬁiﬁ%ﬂb@@%%%ﬂ{@@ﬁ@@@?%@n on a Ge

drawings is intended as a description of the presently preferre
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forms in which the present invention may be practiced. It is to be
understood that the same or equivalent functions may be accomplished by

differefit€mbodiménts that 3Hdtend&d to PRBhcoMpassstPwithin et~ mass
sSpkit and S€epe of eviyepliditiles of the GaAs structures of FIGS.

2A through 2D; and

FIG. 4 shows photoluminescence spectra of GaAs

structures.
DETATLED DESCRIPTION OF THE INVENTION

The detailed description set forth below in connection
with the appended drawings is intended as a description of
the presently preferred embodiments of the invention, and
1s not intended to represent the only forms in which the
present invention may be practiced. It is to be understood
that the same or equivalent functions may be accomplished
by different embodiments that are intended to be

encompassed within the spirit and scope of the invention.

Referring now to FIG. 1A, a substrate 10 is provided
as shown. In the embodiment shown, a first layer of
gallium arsenide (GaAs) 12 is formed on the substrate 10,
following which a diffusion barrier layer of a compound of
formula Al,Ga; i As 14 1s formed on the substrate 10 over the
first layer of GalAs 12. A second layer of GahAs 16 1is
formed on the diffusion barrier layer of Al,Ga,  As 14, and

a mask 18 is formed on the second layer of GaAs 16.



Referring now to FIG. 1A, a substrate 10 is provided as shown. In the
embodiment shown, a first layer of gallium arsenide (GaAs) 12 is formed

on the substrate 10, following which a diffusion barrier layer of a

compound of formula AlxGaiAs 14 is formed on the substrate 10 over the

first layer of GaAs 12. A second layer of GaAs 16 is formed on the
diffusion-hargier layes EALGalRs 14 and amaskdis dermedon e ate such

second layer of GaAs 16. The substrate 10 may be a semiconductor

3bstfste sEERRL for exafpEea gemdifigm (k) puitdiusiate a @ silicon
siticon (Shhulk substate a4 germaniumsan-dasuiatar (Gedl,substate, a (geor)

silicon-on-insulator (SiOl) substrate, a silicon germinide (SiGe) substrate, a

BEE/STabBstratd, orH GERSBerSi stbstant Such sHBSHates aePweFate, a

snowa dnthesad andeommersiallyAavalable: dhe substrate 40 maybave e, or
thicknzss of between about 2 microns (gm) and about 500 um. Although
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sheuld be uagerstenshihat thelpresentdnvemion is notdimitedie suelte 10 may
substrates and may be impr%mented on a patterned substrate in
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Chemical Vapor Depositio ,QE\}/IOCVD .. Pulsed Laser Deposition (PLD) N

Elquic PhEes Epitiny TUPE) BRaiicdl VAReT Bipodion TRV -o0d £hat the
sputtering, bnecembinations thereof, asiareknowngadhosa.pfardinesy skitd may
inthe,art The fs laver of Gang 12.may be formed ala femperature ol .

embodiments.

The first layer of GaAs 12 may be formed on the
substrate 10 using Molecular-Beam Epitaxy (MBE), Metal-
Organic Chemical Vapor Deposition (MOCVD), Pulsed Laser

Deposition (PLD), Liquid Phase Epitaxy (LPE), Chemical
Vapor Deposition (CVD), sputtering, or combinations thereof,
as are known to those of ordinary skill in the art. The

first layer of GaAs 12 may be formed at a temperature of
between about 550 degrees Celsgsius (°C) and about 680°C.
The first layer of GaAs 12 may be formed to a thickness of
between about 0.3 nanometres (nm) and about 50 nm.
Advantageously, the formation of an initial layer of GalAs
12 on the substrate 10 before forming the layer Al,Ga; . As
14 helps to increase lattice matching between the substrate
10 and the subsequently grown layer of GaZAs 16. It should
however be understood by those of ordinary skill in the art
that the first layer of GaAs 12 is optionally provided. In

embodiments where the first layer of GalAs 12 is not



about between0.3 nanometres (nm) and about RO nm, Advantageously,
the formation of an initial layer of GaAs 12 on the substrate 10 before
forming the layer Al,Gal_,As 14 helps to increase lattice matching
between the substrate 10 and the subsequently crown layer of GaAs 16. It
should however be understood by those of ordinary skill in the art that the

irstdaves of Gahs 13is eptianally provided. 'mg@@gdi%mﬁlvxeg;ws 14 may

irst layer of GaAs 12 is not provided, the diffusion barrier layér o
2§ CEPA8 24 Ady BE forherdifelyoithesubstrate 10.  In the formula

AlxGalAs, Al represents aluminium, Ga represents gallium, As represents

arsenide, and x may be greater than or equal to about 0.5 and less than or

equal t6™1, Hitte praferably, Ylester tHeh orfequirpEdPen08 aldiessium, Ga

than-arequal togh1iheslayerof AlGal xAsdd-maybe formed by MBE, 5. pe
MOCVD, PLD, LPE, CVD, sputtering-, or combinations thereof, as are
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AxGalAsd4 anaydes formedsto adhickness afbetveshn ahout 10 pm angh e o8

abqut 2 Am, more preferably, between about 0.5 Am and about 1 4m. The

e DFAKGAIAR 1ﬁ?p|%@}b?§:l dCart mterfatgal 1@y ntefadingihe -As 14 may
substatentd ans thesecondiGaas, layerd6, sepes todipck dé@dﬁi@%?&ng , or
atoms from the substrate 10 into the second GaAs layer 16, as well as .

GitRigH SF AT UM @SH HNY ar&hidR YR s) HRGHE infdthd Bastrafef100rdinary
duting epitaxiakgrawth of thasecofnd Gaislayertb: Jhisedeees s al.Ga, .As
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Spitaial growit ANt eF@ofen%b}géifb?ﬁﬁti&?olbég}f?%ﬂlsﬁéﬂéfgrje%lté‘rm and
podtyt 2 |nhibitienref the ofttditiusion ab subsieate atins tothe GaAsnd about
grystals, throu plthe Brovision offthe irlterfacial layer of AlxGaiAs 14,
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temperdturés whith jsdesitable faeaptimumtGaAs crystahgrowthio and the
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from the substrate 10 into the second GaAs layer 16, as
well as diffusion of gallium (Ga) and arsenide (As) atoms
into the substrate 10, during epitaxial growth of the
second GalAs layer 16. This reduces contamination of the
GaAs crystals in the second GaAs layer 16 during epitaxial

growth and thereby enables formation of GaAs crystals of

greater purity.

Inhibition of the outdiffusion of substrate atoms to
the GaAs crystals, through the provision of the interfacial
layer of Al.Ga;.xAs 14, renders possible the growth of GahAs
crystals of greater purity at higher temperatures which is
desirable for optimum GalAs crystal growth. Consegquently,
the second layer of GaAs 16 may be formed on the layer of

Al,Ga;.xAs 14 at a temperature of between about 550°C and

Ut



about 680C. The purity of the GaAs crystals formed may be evidenced by
the presence of abrupt interfacial profiles between the layer of AlxGa.1As
14 and the second layer of GaAs 16, shown in FIGS. 32 through 3D. The
second layer of GaAs 16 may be folmed by MBE, MOCVD, PLD, LPE,
CVD, sputtering, or combinations thereof, as are known to those of

osdinary sk in therart. The,seconddayer.of Gahs 16-mayhe formedda dnay pe

thickness of between about 5 nm and about 1 ihm. The mask 18 may

COMISTEESSHicBH dibRitle BIGSFANEMAFbeorTBd ot e sécshtRlayepbpiiles
Haafe df bynfor example sspuitering, Plasmasknhanced,Chemicah¥ap@ifer of

Deposition (PECVD), spin coating of silica film or any other known method

Gihfaskoformafsl 17 Reféfring’ Row B RRIM S Portidieorthe dirst 1ayrer of

@fAzaAs 82, thelayseof AbbaiRs 14-@andihe secandiayer afiGaAs 16@are cvyp,
etched away with the mask 18 as shown. The first layer of GaAs 12,
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Patterredhusig aidry etchrandier wetetch prosess &ich etehing of cans 16
Processes are well known to those of ordinary skill in the art. Accordingly,

Wtailed de<eripion theredr id ROCIERGRSE 18F a E5HPRE Ui Sthinding™  and
e present invention. Referring now to FIG. 1C, the diffusion barrier
layer of Al,Gal_xAs 14 is substantially completely oxidised to transform it
into an insulating oxide layer 20, and the mask 18 is removed as shown.
The mask 18 may comprise silicon dioxide (810,) and

may be formed on the second layer of GalAs 16 by, for
example, sputtering, Plasma Enhanced Chemical Vapour
Deposition (PECVD), spin coating of gilica film or any

other known method of mask formation.

Referring now to FIG. 1B, portions of the first layer
of GaAs 12, the layer of Al,Ga;.xAs 14 and the second layer

of GaAs 16 are etched away with the mask 18 as shown.

The first layer of GaAs 12, the layer of Al,Ga,..As 14
and the second layer of GaAs 16 may be patterned using a
dry etch and/or wet etch process. Such etching processes
are well known to those of ordinary skill in the art.
Accordingly, detailed description thereof is not required

for a complete understanding of the present invention.

Referring now to FIG. 1C, the diffusion barrier layer
of Al,Ga;.xAs 14 1is substantially completely oxidised to
transform it into an insulating oxide layer 20, and the

mask 18 1s removed as shown.



The layer of Al,GalAs 14 may be oxidised via an oxidation process such
as, for example, hydrolyzation oxidation, rapid thermal oxidation or oxygen
furnace oxidation. The oxidation process transforms the layer of
Al,Gal_xAs 14 into an electrical insulator as well as a diffusion layer.
Advantageously, oxidation of the interfacial layer of Al.,Gai..xAs 14 into
the insulating oxide layer 20 results in the formation of a structure of
substantially pure GaAs on an insulator. This is advantageous as GaAs

deviceSBailt dATITSUlafoFs dieAgRownt® pdssedtpsupdifor ropediesd via an
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Germanium-On-Insulator (GOI), including higher drive currents, reduce

b FRTdram capseiance, FéRicea shoEhapRélstfectrandoparasitic furnace
deakages hetter sylr-threshold slopes,and pedateh-up-Fhedayer gt 1aver of
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the substrate 10 in an alternative embodiment. In another embodiment,

T RYBPGf AL Bal AR may BE DxidRRd ifithediEy-47tEPY portion BRis  is

seraecongdayer of Canstb isatchedaway.landheferethedayerof are known
Al."Gai,As 14 is etched. Further, the steps may be repeated to form
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ot cambinatinns irereetmay becddedr ceRefefingnowt0idaSa2Ar (GOI),
thro 2D, GaAs structures 50, 52, 54 and 56 grown on a Ge (100) 6 ,

Joﬁ&?t% gjbjbgﬁate %e}te a terr%&elr\éﬁjre SHABR 650 C ARSSRGh. THR GRS drain
strpetulesab 62, bdand &6 archgrown tharthickness ©f abeut 886 nfharasitic

IGS. 2A thr %ZD are obtained from transmission electron microsco
TR e e 8 AN S s B o5 Bk ancPis F16. 2R Shonas. T
fiestSaAsostructlr€s0 grownldirectippn the Gessbssteate 681 EIG. 2Bmpletely

hows asecond G tructur %2 rown.on a.9.5 nm thick interfacial
?ayer 0 glum%?ium@s‘s%%%%emﬁls r6 . Ié?fb?lsﬁo&vg%'third GaAs
structure 54 grown on a 20 nm thick interfacial layer of AlAs 62, and FIG.
2D shoys a fourth GaAs stiucture 56 grown og a,29 n tf‘iJ;) ig rfag'ﬁj
layer of AEAS 64. Referri%g nov% to FIGS\.I 3A tk%gugrﬁ 3D(:t%-ra%eﬁs 0 or HF
3arGRiagy RPlmasSintensities of each element in the structures of FIGS.
2A through 2D at various depths are shown. The graphs of FIGS. 3A
through 3D are obtained from secondary ion mass spectroscopy (SIMS)
measufehiéifts Perferncd bhafe fifst2sdrvndl thire andfeeth GaAsshould be

SHuelues R0 58,54 83d 56 OF FIG 3124 thfough 2b. A5 can,be seen ram, ¢
FIG. 3A, Ge atoms diffuse to a depth of up'to about 300 nm into the first

BIERESHuCtiie 5D WS thE GBAS sthididressh isgrowirdireetiedn drsceibed.
substeate 81 Howewer, ag shows inELGS.33:thraugh 30, outdif fugion-ob .o 10
Ge atoms to the GaAs structures 52, 54 and 56 is

before the layer of Al.Ga; .As 14 is formed on the substrate
10 in an alternative embodiment. In another embodiment,
the layer of Al.Ga..xAs 14 may be oxidised immediately after
a portion of the second layer of GaAs 16 is etched away,

and before the layer of Al.Ga:  As 14 1g etched. Further,



substantially reduced when the GaAs structures 52, 54 and 56 are formed
on AlAs layers 60, 62 and 64 of varying thicknesses. In such instances,
the outdiffusion of Ge atoms is largely confined to the AlAs layers 60, 62
and 64. Referring now to FIG.. 4, a graph of photoluminescence (PL)
against wavelength is shown. Room temperature FL spectra for GaAs

form an ipferfacial layerof of AXGaiAs.is represented by a solidling, 5 /o

while GaAs formed directly on a substrate, without an interfacial layer

therebstve i issrepreséntedifihe détfed liner THetBaRd heBdrfigepls or

e8wssions abq0 « 1200 s are, dysto,GgLomplexes formed in the GaAs

layer. The photoluminescence (FL) measurements show that emissions

from Ge-based complexes in the GaAs layer at 900 - 1200 nm that appear

in the speetrum oy asaAs/Gemstmgture {seadeltedhlinedn FiGa4) ISt ructures

absent from the spectrum for a GaAs/AlAs/Ge structure (see solid line in
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gallium arsenide (GaAs)-oninsulator structure. Although gallium arsenide
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temperature, there is considerable difficulty forming GaAs crystals of
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the presentdnvention has been presented for purposes of illustration and

description, but is not intended to be exhaustive or to limit the invention to

the forms disclosed. It will be appreciated by those skilled in the art that

changegcould be madg, fo- the embodiments, deggribed gbovewithat, o oz

departing from the broad inventive concept thereof. It is Understood,
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present invention as defined by the appended claims.

shown. The graphs of FIGS. 32 through 3D are obtained from

secondary ion mass spectroscopy (SIMS) measurements
performed on the £irst, second, third, and fourth Gals
structures 50, 52, 54 and 56 of FIGS. 2A through 2D. As
can be seen from FIG. 3A, Ge atoms diffuse to a depth of up
to about 300 nm into the first GalAs structure 50 when the
GaAs structure 50 is grown directly on the Ge gubstrate 58.
However, as shown in FIGS. 3B through 3D, outdiffusion of

Ge atoms to the Gals structures 52, 54 and 56 is



MCSLLP CLAIMS 1. A method of forming gallium arsenide
(GaAs)-oninsulator, comprising: providing a Ge or Ge containing
substrate; forming a diffusion barrier layer of a compound of formula
AlxGal"As on the Ge or Ge containing substrate; forming a layer of
GaAs on the diffusion barrier layer of AlgGai,As; and

substantially reduced when the GaAs structures 52, 54 and
56 are formed on AlAs layers 60, 62 and 64 of varying
thicknesses. In such instances, the outdiffusion of Ge

atoms is largely confined to the AlAs layers 60, 62 and 64.

Referring now to FIG. 4, a graph of photoluminescence
(PL) against wavelength is shown. Room temperature PL
spectra for GaAs formed on an interfacial layer of of
Al,Ga,.xAs 1s represented by a solid line, while GalAs formed
directly on a substrate, without an interfacial layer

therebetween is represented by the dotted line. The broad

inner-bandgap emissions at 900 - 1200 nm are due to QGe
complexes formed in the GaAs layer. The photoluminescence
(PL) measurements show that emissions from Ge-based

complexes in the GaAs layer at 900 - 1200 nm that appear in
the spectrum for a GaAs/Ge structure (see dotted line in
FIG. 4) 1is absent from the spectrum for a GalAs/AlAs/Ge

structure (see golid line in FIG. 4).

As 1is evident from the foregoing discussion, the present

invention provides a method of forming gallium arsenide

(GaAs) -on-insulator and a gallium arsenide (Gaks) -on-
insulator structure. Although gallium arsenide (Gaas) and
germanium (Ge) have wvery similar thermal expansion

coefficients and are also substantially lattice matched at
room temperature, there is considerable difficulty forming
GaAs crystals of substantial purity for wvarious device
applications on a Ge or Ge containing substrate due to the
outdiffusion of Ge atoms to the GaAs layer during epitaxial
growth, resulting in contamination of the GaAs crystals.

Accordingly, in order to prepare a high purity GaAs layer



substantially completely oxidising the layer of AlxGal_ As to transform the
layer of Al.Gal,As into an electrical insulator as well as the diffusion
barrier. 2. The method of forming GaAs-on-insulator of claim I, wherein x
is greater than or equal to about 0.5 and less than or equal to 1. 3. The
method of forming GaAs-on-insulator of claim 2, wherein x is greater than

gheaa! 190U 8and esg thap OGAUBHO Lk ISR Od @ e race,  an
forming GaAs-on-insulator of claim 1, wherein the diffusion barrier layer o
AlxGal Ad i forhed feathitkiessesf betvebhziougtowanometrbs (fg) or Ge

apd abeut agnicionsppd). . The feflod of fauiping GaAs SNABSUBINET gans
claim 4, wherein the diffusion barrier layer of AlxGai...As Is forme a
thclaiess of betwaepwaboyt 0 Bpm @pd dbent L prpes Thennethod ohe Al.Ga;.

farming Gads-opingylatgr giclaiMm bni «  energy  bonding  stops  the
outdiffusion of Ge atoms into the GaAs layer. The Al.Ga,_
s layer 1is subsequently converted into an insulating
oxide layer by an oxidation process, resulting in high

purity GaAs-on-insulator.

The description of the preferred embodiments of the
present invention has been presented for purposes of
illustration and description, but is not intended to be
exhaustive or to limit the invention to the forms disclosed.
It will be appreciated by those gkilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
It is understood, therefore, that this invention is not
limited to the particular embodiments disclosed, but covers
modifications within the spirit and scope of the present

invention as defined by the appended claims.
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further comprising forming an initial layer of GaAs on the Ge or Ge
containing substrate before forming the diffusion barrier layer of
AlxGal,As. V.The method of forming GaAs-on-insulator of claim 6, wherein
the initial layer of GaAs is formed to a thickness of between about 0.3 nm
and about 50 nm. 8. A gallium arsenide (GaAs)-on-insulator structure,
comprising: a Ge or Ge containing substrate; a layer of GaAs; and

a substantially completely oxidised la II’ZH;%{Scompound of formula
Al,Gal,As between the substrate and the layer of GaAs, wherein the

supstantally completely ogidised layer of AlsGel g s bathanelectrical

inSulator as weeiFas a difftision Dartier:
insulator, comprising:

providing a Ge or Ge containing substrate;

MCSLLP

on-

forming a diffusion barrier layer of a compound of

formula Al Ga;-xAs on the Ge or Ge containing substrate;

forming a layer of GaAs on the diffusion barrier layer

of Al,Gai-xAs; and

substantially completely oxidising the layer of AliGai-

As to transform the layer of Al,Ga;-)As into an electrical

insulator as well as the diffusion barrier.

2. The method of forming GaAs-on-insulator of claim 1,

wherein x 1s greater than or equal to about 0.5 and less

than or equal to 1.

3. The method of forming GaAs-on-insulator of claim 2,

wherein x 1s greater than or equal to about 0.8 and less

than or equal to 1.

4. The method of forming GaAs-on-insulator of claim 1,

wherein the diffusion barrier layer of Al,Ga;-xAs is formed

to a thickness of between about 10 nanometres (nm} and
about 2 microns (um).
5. The method of forming GaAs-on-insulator of claim 4,

wherein the diffusion barrier layer of AliGa;-yAs 1is formed

to a thickness of between about 0.5 uym and about 1 upm.

11



9. The GaAs-on-insulator structure of claim 8, wherein x is greater than or

equal to about 0.5 and less than or equal to 1. 10. The GaAs-on-insulator  pcgp | p
structure of claim 9, wherein x is greater than or equal to about 0.8 and i
less than or equal to 1. 11. The GaAs-on-insulator structure of claim 8,

wherein the substantially completely oxidised layer of AlxGal,As is of a

thickness of between about 10 nanometres (nm) and abo#t microns

(pm). MBSiLﬁef@.%ecéaﬁfs%ﬁl—ﬁ%%la Sructure ot eI, W gt L

tbhgusitms@aﬁntl@ﬁmp@mietglymt@meﬁhlaaer ahALGallAd isyafa thitkfAedsofon the
etween about 0.5 pm and about 1 pm. 13, The GaAs-on-insulator . .

stifctdre oTElaim ,%&Rﬁé}rgcosrﬁlugr?s%éi &R ir?ltelgﬂgy?er o?é]“l s(%lfgg%gd Qrifuston

thedGe & e egriainify SuhStiateArefore the substantially completely

oxidised layer of AlxGal,As is formed.

7. The method of forming GaAs-on-insulator of claim 6,
wherein the initial layer of GaAs is formed to a thickness

of between about 0.3 nm and about 50 nm.

8. A gallium arsenide (GaAs)-on-insulator structure,
comprising:

a Ge or Ge containing substrate;

a layer of GaAs; and

a substantially completely oxidised layer of a

compound of formula AliGa;-zAs between the substrate and the
layer of GaAs, wherein the substantially completely
oxidised layer of Al,Ga,-xAs is both an electrical insulator

as well as a diffusion barrier.

9. The GaAs-on-insulator structure of claim 8, wherein X
is greater than or equal to about 0.5 and less than or

equal to 1.

10. The GaAs-on-insulator structure of claim 9, wherein x
is greater than or equal to about 0.8 and less than or

equal to 1.

11. The GaAs-on-insulator structure of claim 8, wherein
the substantially completely oxidised layer of AliGai-xAs is
of a thickness of between about 10 nanometres (nm) and

about 2 microns (um).
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14. The GaAs-on-insulator structure of claim 8, wherein the initial layer of

GaAs is of a thickness of between about 0.3 nm and about 50 nm. MCSLLP

12. The GaAs-on-insulator structure of claim 11, wherein
the substantially completely oxidised layer of AliGai-xAs is

of a thickness of between about 0.5 um and about 1 um.

13. The GaAs-on-insulator structure of claim 8, further
comprising an initial layer of GaAs formed on the Ge or Ge
containing substrate Dbefore the substantially completely

oxidised layer of AliGa;-4As is formed.
14. The GaAs-on-insulator structure of claim 8§, wherein

the initial layer of GaAs 1is of a thickness of between

about 0.3 nm and about 50 nm.
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