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anodic oxidation, or by deposition of an oxide layer, the formation of a
nitride layer being produced by deposition.

According to the first process for forming an oxide layer, said thermal
oxidation is obtained in a furnace in which substrates, for example made of
silicon, are submitted to.a temperature of between 900 and 1200°C.

A gas is introduced into the furnace to oxidize the substrates, an oxide
layer growing with time on said substrates. In the dry thermal oxidation
process, the gas is oxygen and in the wet thermal oxidation process, the

gas is water vapour.

The thermal oxidation process, and more particularly the dry thermal
oxidation process, gives an oxide layer which has a very high quality, is
particularly dense and has a high dielectric strength.
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0 allows certain species, such as
for exanpl e carbon, incorporated into the oxide during
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publication “Silicon-On-Insulator Technology: Materials to VLSI®, by -Jean-
Pierre Colinge, 2nd edition, published by Kluwer Academic Publishers,
pages 50 and 51.

The transfer of a layer by the Smart Cut™ method may be of poor quality
when the deposited oxide layer has not been densified by a heat treatment.

 The densification of these oxide layers can be obtained by application of an
annealing "at a temperature between 600 and 1200°C, for between
10 minutes and 6 hours, as described in the international patent application
WO 2006/029651. This heat treatment also allows certain species, such as
for example carbon, lncorporated into the oxide during deposition, to be
degassed. ‘

However, during the fabrication of multilayer heterostructures, application
of this heat treatment to densify an oxide layer deposited on the multilayer
substrate is limited to low-temperature ranges to avoid the appearance of



substrate is limted to |l owtenperature ranges to
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deposition step of an oxide l'ayer or nitride |ayer on
a donor substrate and/ or a receiver substrate, and a
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substrate; said process comprises at least a first heat treatment of the
oxide layer or nitride layer deposited on the donor substrate and/or the
receiver substrate before bonding the donor substrate to the receiver, and
a second heat treatment of the substrate consisting of the receiver
substrate, the oxide layer and all or part of the donor substrate, at a
temperature equal to or higher than the temperature applied in the first heat
treatment, '

The second heat treatment is a densification heat treatment.

The first heat treatment consists in applying a temperature of 600 to
1000°C, during few minutes to few hours in a non-oxidizing inert gas ora
- mixture of inert gases.

Preferably, the first heat treatment consists in applying a temperature of
800°C for 2 to 4 hours.



Preferably, the first heat treatnment consists in
applying a tenperature of 800C for 2 to 4 hours. WD
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heat treatnment consists in agpplying a tenperature of

1000 to 1200C during few mnutes to few hours in a
non-oxidizing.inert gas or a mxture of inert gases.
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after the first heat treatnent, and the cleaving step
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succession of the following steps: implantation of ions or ‘of gaseous
species from the upper face of the oxide layer deposited on the donor
substrate so as to form a buried zone of weakness in said donor substrate;
and then cleavage in the zone of weakness resulting in detachment of said
useful layer.

The step of implanting ions or gaseous species is carried out after the first
heat treatment, and the cleaving step in the zone of weakness is carried
out before the second heat treatment.

The parameters of said species implantation are chosen so as to form a
zone of weakness in the relaxed SiGe layer of the muitilayer donor:
substrate. ‘



5 Moreover, the process includes, prior to the step of
bringing the receiver substrate into contact with the
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- Figure 1 shows schematically steps of an example of how the’
process according to the invention is implemented,;

- Figure 2 shows schematically steps of a second example of how
the process according to the invention is implemented.

- Figure 3 shows schematically steps of a final implementation
variant of the process according to the invention;

- Figure 4 is a graph showing the variation in the thickness of the
oxide layer as a function of the duration and the temperature of the heat
treatment;

- Figure 5 is a graph showing the variation in the refractive index of
the oxide layer as a function of the densification temperature; and '

- Figure 6 is a comparative table of the étching rate on a thermal
oxide and the etching rate on a deposited oxide that has undergone a
densification in accordance with the invention. '
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asilicon lager B¢Eigarand).preferably at a tenperature of
800C for 2 to 4 hours, in a non-oxidizing inert gas
or a mixture of inert gases. The inert atnosphere thus

cit should be noted thalthe oxideniayeed roay hegaubstitutpd with a nitride
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second substrate
mmutes and a few hours and preferably at a temperature of 800°C for 2 to

4 hours, in a non-oxidizing inert gas or a mixture of inert gases.

The inert atmosphere thus created is for example composed of érgon (Ar),
nitrogen (N2) or xenon. (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatment at relatively low temperature induces densification
of the oxide layer 1, as well as degassing of certain species while still
maintaining a certain degree of porosity of the deposited oxide layer 1.

The porosity of the oxide layer 1 allows goed bonding to be achieved when
bringing it into contact with a second substrate, as will be explained in
detail later.
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In this example, it will be seen that the parameters of said species
implantation are chosen so as to constitute a zone of weakness 8 in the
relaxed SiGe layer 5 of the substrate 2.

However, the parameters of the implantation may. be chosen in such a way
that the weakening zone 8 is located in any layer of said donor substrate 2.

Next, with reference to [Figure 1e, a receiver substrate 9, for
example made of silicon, is bonded to the upper layer of the donor
substrate 2. It is therefore understood that the first heat treatment of the
oxide layer (1) deposited on the donor substrate (2) is realised before
bonding the donor substrate (2) and the receiver substrate (9).



oxi de layer (1) deposited on the donor substrate (2)
is realised before bonding the donor substrate (2)
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Next, the upper surface of the relaxed SiGe layer 5 remaining'on the donor
substrate 2 is abraded by any suitable-method such as a CMP (Chemical
Mechanical Planarization) method, until the strained silicon layer 6
constitutes the upper layer of the substrate (Figure 1g).

It should be noted thét the upper surface of the relaxed SiGe layer 5
rémaining may in particular be abraded by applying:

- a wet oxidation treatment followed by a selective etching step
when the weakened buried zone 8 is formed by co-implantation of species

. into the substrate;

- a CMP polishing step followed by a selective etching step when the
weakened buried zone 8 has been formed by implantation of a single
species; and '

- a simple selective etching step.



into the substrate; - a CWP polishing step foll owed by
a selective etching step when the weakened buried

w3 88 1678as been formed by inplantation of a spagigo0s/000383
species; and - a sinple selgctive etching step. WO

2008/ 107751 PCT/1B2008/ 000383 9 Referring to Figure

1h, a second oxide or nitride |ayer 10, called a
sacrificial |ayer, is deposited on the, strained
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agurifierl Riyed ié G8pesitidioe tHeestrained $Meen Ifyed 61200C for a
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at a tenperature of 1100C for 2 hours, ina
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r e | Rer.
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sgqe‘)aﬁm hayirturelof bheastitves ofthesalsert gasas/ed. Mor eover,
this second densification heat treatnent allows the

substrate bonding interfaces to be reinforced. It is
gitirg this secend heat tréeatment dbedwuriedtaxidielayay s densified @nd
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substra | ayer assenp subjected to
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s3\isitiatd BoRdiAg Inteffabes teb@séihfiréed® com ng into contact
with each other w thout thereby departing fromthe

scope of the invention. Finally, referring to Figure

1it is gbite sbvibus itkatethe xidieot aigrde EHyet Hanapbe deépasited on the
t ' idi ' .

| D551 3|60 (8 1ckaVE! sl A AR BRES ety beng
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in ure 1 1, consi of a_|lower , receiver substrate
9d%?ﬁi%69§"t°ﬂhm?e§f:°§el ‘?fégﬁ eIy pper -1 ayer 6, the

receiver substrate 9 being isolated fromthe strained

SHn'aﬁf/),nre%eaﬁ/iﬁé tg I'-llagur% ﬁ,etrﬁ%i é':aic%ﬂcia%J(iQS Ié)?é’re‘fo that has allowed
the strained silicon layer 6 to be protected during the second heat

_treatment, is removed by a hydrofluoric acid (HF) treatment well known to
those skilled in the art.

The substrate thus obtained, shown in Figure 1i, consists of a lower
receiver substrate 9 and a strained silicon (sSi) upper layer 6, the receiver
substrate 9 being isolated from the strained silicon layer 6 by a densified
oxide layer 1.

Referring to Figure 4, which is a graph showing the variation in thickness of
the oxide layer as a function of the duration and temperature of the heat
treatment, it is apparent that the densification of the oxide layer is
progressive and not complete at temperatures below 800°C, which
corresponds to the first heat treatment of the process according to the
invention, and that the densification is complete for temperatures of 1000°
and 1100°C, which correspond to the second heat treatment ‘of the
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Example 1:

An oxide layer 1 (Figure 1b) is deposited on a multilayer substrate 2 called
the donor substrate, consisting of a silicon support substrate 3, a silicon-
germanium (SiGe) layer 4 of increasing composition, a relaxed SiGe layer
5 and a strained silicon layer 6 (Figure 1a).

This oxide layer 1 is a silicon oxide formed from TEOS (tetraethyl
orthosilicate, i.e. Si(OC,Hs)4) with a diluent gas such as oxygen or nitrogen,
for example according to a process well known to those skilled in the art.
The diluent gas is preferably oxygen to limit the amount of hydrocarbons in
the deposited oxide layer 1.



Exanple 1: An oxide layer 1 (Figure 1b) is deposited
on a nultilayer substrate 2 called the donor

webstioase, consisting of a silicon support sSubSt/IB2VES/000383
3, a silicon- germanium (Siufe) |ayer 4 of increasing
conposition, a relaxed SiGe layer 5 and a strained
silicon layer 6 (Figure 1a). This oxide layer 1 is a

| icon oxide formed from TECS traet
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s3ahmA®roxygen or nitrogen, for exanple according to
a process well known to those skilled in the art. The

diluent gas is preferably oxygen'to |linmt the anount
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g thicknesscefitbe wxidiolayeahwsdemmsited is spaetlyypeiwean 1000

LaP2600 Wﬁefeﬂﬂlﬁab@utef&mcﬁ? to Figure 1c, a first
heat treatf Is applied at a tenperature of about

800C for about 2 hours, in a non-oxidizing inert gas
OoNext, With weferéricd feFigwasies.a Nestt heataiseatusert piscamslied at a

ant d th 0 e [
ot BB dobl B0 1R R850°d ppRSRIRG nert s
oo mixtard of imertrgasaésd donor substrate 2 a weakened
buried zone 8, shown as the dashed lines in Figure

1d, in accordance with the Smart Cut TM net hod as ’
diext; gpsecusispemes fase implantad thepugh Hie ¢preriage f e donor
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| E%I%%bﬂg&hcon On-Insulator Technology: Materials to VLSI", by Jean-
Pierre Colinge, 2nd edition, publlshed by Kluwer Academic Publishers,
pages 50 and 51. o

This weakening implantatioh step is for exémple carried out by implanting
hydrogen at an energy of around 30keV and at a dose of about
6 x 10'® at/cm?.

According to an alternative implementation, the implantation step could be
carried out by co-implanting hydrogen with an energy of around 30 keV and
with a dose of about 1.5 x 10'® at/cm? and helium with an energy of around
50 keV and a dose of about 1.5 x 10" aticm?.

More generally, co-implantation is carried out with a hydrogen energy of
~around 20 to 40 keV and a helium energy of around 30 to 60 keV, the
doses for both species being around 1 to 2 x 10'® at/cm?.



hydrogen at an energy of around 30 keV and at a dose
of about 6 x 1016 at/cnR. According to an alternative
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substrate 2. Next, with reference to Figure le, a
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rTheisiep aharepaiinggthesiufagespighe pFubptipiasCcaUie aéﬁﬂ capsst of
Oéctt\)éﬁng eI é@f&%sWé PladnsPirc@®fentorditrogei.i vati ng

said surfaces by a plasma in oxygen or nitrogen. Next,
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&onor substrate 2 is abraded, by any suitable
met hod such as a CWP (Chemi cal I\/lechani cal
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( Sulbpirate Pgis.abraded, by any suitable method such as a CMP (Chemical
Mechanical Planarization) method until the strained silicon layer 6
constituted the upper layer of the substrate (Figure 1g).

The upper surface of the relaxed SiGe layer 5 remaining can be abraded in
‘particular by applying:
o - a wet oxidation treatment followed by a selective etching step;

- a heat treatment when the weakened buried zone 8 is formed by
an implantation or co-implantation of species into the substrate;

- a CMP polishing step followed by a selective etching step when the
weakened buried zone 8 was formed by the implantation of a single
species; and ‘

- a simple selective etchmg step



The upper surface of the relaxed Si Ge |ayer 5
remai ni ng can be abraded in ,particular by applying:
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Iayer wi t hout departing fromthe scope of the
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for 2 to 4 hours, in a non-oxidizing inert gas or a mixture of inert gases.

The inert atmosphere thus created is for example composed of argon (Ar),
nitrogen (N2) or xenon (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatment at relatively low temperature leads first of all to the
de{nsification of the oxide layer 10, but also to the degassing of certain
species, while still retaining a certain degree of porosity of the oxide layer
10 deposited. In addition, the porosity of the oxide layer 10 gives a good
bonding when it was brought into contact with a second substrate, as will
be explained in detail below.

Next, ions and/or gaseous species 12 are implanted through the upper face
of the donor substrate 11, i.e. the oxide layer 10, in order to form in said
donor substrate 11 a weakened buried-zone 13, shown in Figure 2d by the
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and the donor substrate 11 is detached in the zone of weakness 13 in

accordance with the Smart Cut™ method by heat treatment at a

temperature of about 500°C and/or with the application of stress.

Next, with reference to Figure 2g, a second heat treatment is applied at a
temperature between 1000 and 1200°C for few minutes to few hours, and
preferably at a temperature of 1100°C for 2 hours, in a non-oxidizing inert
gas or a mixture of inert gases. In the same way as previously, the inert
atmosphere thus created is for example composed of argon (Ar), nitrogen
(N2) or xenon (Xe) or in a mixture of at least two of these inert gases.

During_this second heat treatment, the buried oxide layer 10 is densified

.and any defects initially present in the surface layer of the substrate are
removed. Moreover, this second heat treatment leads to strengthen the
bonding interfaces. .
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donor substrate 11 a-weakened buried zone 13, shown in Figure 1d by the
dashed line, in accordance with the Smart Cut™ method as described in
the publication “Silicon-On-Insulator Technology: Materials to VLSI”", by
Jean-Pierre  Colinge, 2nd edition, published by Kluwer Academic
Publishers, pages 50 and 51.

This weakening implantation step involves for example, the implantation of
hydrogen with an energy of around 25keV and a dose of about
5 x 10" at/cm?.

Next, with reference to Figure 2e, a receiver substrate 14, also obtained in
silicon, is bonded to the upper layer of the donor substrate 11, i.e. to the
oxide layer 10. ' ' ' '
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Ssilsstpite wdthsreference taPiguee Bhe i nvention includes a-

first step of depositing an oxide |layer 20 (Figure

3b) or a nitride layer on a first substrate 21 called

t Baidlpramess wesording: t¢ Higyinventan indudes adirshstgpyof depositing

p%’x'id?é |ayéH§Q(P@uFé gbf&”a Pjtﬁaé\'l on et su%ttré‘te 21 called

erence I rst heat treatment
aﬁm n@aorasul@strat@rfﬁaua¢ Ak obtainRe in oY 'Hﬁ@"fbcﬁ}@hf%? sijicon,
t oaN keé ween few minutes to few hours, preferably at
a terrperature of - 800C for 2 to 4 hours, in a non-
oxidizing inert gas or a mixture of inert gases. The
i Next, withroefdrenee tthiUSigareedd, eal first heat éneatrpért soapplsstiat a

Oierﬁf)gr%{hr@%étween 600 and 1000°C for a time between few minutes to
few hours, preferably at a temperature of 800°C for 2 to 4 hours, in a non-
oxidizing inert gas or a mixture of inert gases.

The inert atmosphere thus created is for example vgcomposed of argon (Ar),
nitrogen (N2) or xenon (Xe) or in a mixture of at least two of these inert
gases.

This first heat treatment at relatively low temperature induces the
densification of the oxide layer 20, and the degassing of certain species,
while still maintaining a certain degree of porosity of the deposited oxide
layer 20.

The porosity of the oxide layer 20 makes possible a good bonding when it
is brought into contact with a second substrate.
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recel s rate, also al ned
ssidhsteate 23 intgnintimatesgantast with de) qxide éa%n%l%d)ft thet dignor
f §lisdtrageiP3t rate 21 by bringing the receiver substrate
22 into intimte contact with the oxide [ayer 20 of

the donor substrate 21. It will be noted that the

plvall ibeynotedt that the derdsity ef the ioxidenlayeainisdmaintaimgd during

tﬁ\% flﬂs'i %teap?r%tatﬁéﬁﬁtmlg thewgh%ﬁy cgethgul%ﬁcf f{%%%é pﬁrtlcularly

cular Addi i ona
t@@odsubstrat es 21, 22 are bonded sai d substrates 21,
22 are cleaned with a m xture of ozone and of a
ositjon
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few hours, prefera_bl_y at a tenperature of 1100C for 2
hﬂH 'a Ls@c@nd"ﬁ?a?’fr'egirﬁéﬁ‘tgwhﬁﬁrﬂs Q%ngfﬂcatl efre%ﬁment is

| ne way as eVI ous e I nert

atpRigshat e ttampesatuee of hetwesp 1 @@?f)p Gstay artime of

abé%eeﬁé)fewnhilirﬁelggfrar{dl\a)fewr G libréfétﬁébly’ rati ) témperature of
t wo ner

ChIO S Atwae Toa sl puiizing asTh GPs @i g iiare 3 bpftgses.

i B then safieeday aaed peeyoldsy, ebesinerti athedsphepe dsescréated fie for

S&Hrﬁﬁ% lcg%%rosgd dthrg%lﬁb%Arr),aBﬁro‘ﬁaeBe(Ng) or xenon '(Xe) or in a

mixture of at least two of these inert gases.

During this second heat treatment, the buried oxide layer 20 is densified
and any defects initially present in the surface layer of the substrate were
eliminated. Moreover, this second heat treatment leads to strengthen the
substrate bonding interfaces. '

Finally, it is obvious that the examples that have just been given are merely
particular illustrations which are in no case limiting as regards the fields of
application of the invention.
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to strengthen the substrate bonding interfaces.
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fabricating a substrate conprising a buried oxide
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nattletasteomayepomhon ate;bonfoan subetlamreﬁ( 40, 20) o nitriden tyer on
Z%ro%%%'r \ué@‘bts a{ ?n&o?tae%chi ver @db@%fég éﬂbea step of

nor s
shringing the (ignorlsuubstraze; lnt@ ieantast wtihztea fﬁﬁe't/ﬁhﬁubi’ttfate (9, 14,

C?ZFPE:h&%%téHzeHQﬁ%ﬁatat édrhﬁﬁsdegeatleééteat ment of the ox. de
|
Nt neab e ntmantos the Bxidsaven Y 5. SRESTulEfe Ve Gdosited

scubmer dbror(Substréate 22)11, mbndmrhmmmverrwb@naw (9, 14, 22),

(OPTRl Dol e, dblnch uifrale® 2 AN B Fpeiver substrate
s(@b4,23r and.onsi sting of the receiver substrate (9,

th@‘ét% ?nén‘?y@fr & sd’tﬁﬁtr )cdHRistial! of! theakdceiver
4 s5eng, (i sdas g

nor stra nperat u

eihtials (914,72, PRANIde BYRE T st 20) Bnd alker RATE oh the, donor

fsdtfgtralﬂ@m 11r ezal) réeatten@;erétum:@qlsalamcr@gwbrrtaah theé terhperature
char,act.erj z second heat treatnment is a

daRliediin IP?@F?" 3[ r??@é‘? nt. 3. Process according to

cI ains 1 and 2, characterized in that the first heat

L3 eal Mg ge%@}oﬁwm%w BlaclRAAUHELHRS sE0hd Reat

nfmatmardu&aﬁ@nstﬁléatlorgagafdfe%tmﬂnkture of |nert gases.

4. Process accordi ng to any one of clainms 1 to 3,
aracterized in hef st ,heat treat

s SPOoERS asePylng o calfisel 304 JeraBBEabM Hat he firs

hisetttredimelit corsistsain capmi,nmg; attem'peyamre 06500 Itai 10901Ctduring

41‘ew rqﬁ‘rqtﬁgg % fé\ﬁqwéd?s tl# %t non-oxidizing inert gas or a mixture of inert

gases.

4. Process according to any one of claims 1 to 3, characterized in that
the first heat treatment consists in applying a temperature of 800°C for 2 to
4 hours.

5. Process according to any one of claims 1 to 4, characterized in that
the second heat treatment consists in applying a temperature of 1000 to
1200°C during few minutes to few hours in a non-oxidizing inert gas or a
mixture of inert gases.

6. Process according to any one of claims 3 to 5, characterized in that
the inert gas used in the inert atmosphere or the mixture of inert gases is
chosen from the following list: argon (Ar), nitrogen (N2) and xenon (Xe).



t he second heat treatnent consists in applying a
tenperature of 1000 to 1200C during few mnutes to

wo eWsh@uEs 1N a non-oxidizing inert gas or a mﬁm@@;mm%
of inert gases. 6. Processjaccording to any one of

claims 3 to 5, characterized in that the inert gas
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Bocur Bibebs APy Y ARy Brod it L) ocbgratigiea in that
Pmecmlsmmtrtdeopmgutsoraa;e dickloodsilaneiand ammon@.
. characterized in that. the silicon nitride precursors
are dichl orosil ane and ammoni a. 9. Process accord
t9 anyPeeessfacepeding ta apy oge of tiqims: g §e§h¢fﬁct€ﬁ5?d in that

t{he gt subshate @) BohgistsCsTPmBitRayer sabslvatel | ayer
substrate. 10. Pr.ocess according to claim?9,

characterized in that the donor substrate (2) is
codst i Prdoeds baceorsllrig' donclaumﬁ)orcha?abtanzed ein 3mat dhe donor .
S| ) I g -

C%lﬁdp gl%?? (gﬁ |§Tgc'3k1g utex d%g %eﬁl?’c% QLAJ’BQCE'; s'uB%trr 33 a silicon
sgemamumapiGe) Byer (4) of i mqrees:sg soomosition, ademyd é:‘n@edayer

| rezed in that the donor
s{ﬁ e élsﬁ%néd sRBRASY & (BY

ate (11) and/or the recei ver substrate (9, 14,
22) consist of a substrate made of silicon of (100)

(110) Procdedd Bccording &d aﬁy iopet sftdlaims 1% 8Ptha@sterized in that

di 1 to,1
I b AR 3050 o8 et it [ 28 et o
I ‘apeabstféte rhade of siticomef (09 (116 be { 11t) erystal arientatich. .
Process according to claim 12, charact erl zed | n t hat

the step of detaching the useful |ayer
ob2.ai nNBEPOGPS ACCPmbRG ta ARy eue oEskainmn Tdp 1 1t ﬁbafetsmrmdrfg that

st SRgludes | APdtapt U@&&fn%@%séful qéyegawowe) Fitesi B8 donor
fromthe&fpﬁﬁr face of the oxide |layer: 10)

deyRrifate t he donor substrate (2, 11) to forma
buri ed zone of weakness (8, 13) in said donor

c55 Pldteb? adbgdifh KMAR, 12 LERIERAZHY PPl e Abp o
udetaghingatherusedyl layer. (6, 10) is obtained by at least the succession of
the following steps:
- implantation of ions or of gaseous. species from the upper face
of the oxide layer (1, 10) deposited on the donor substrate (2, 11) to form a
buried zone of weakness (8, 13) in said donor substrate (2, 11); and then
- cleavage in the zone of weakness (8, 13) resulting in
detachment of said useful layer (6, 11). '

14.  Process according to claim 13, characterized in that the step of
implanting ions or gaseous species is carried out after the first heat
treatment, and the cleaving step in the zone of weakness is carried out
before the second heat treatment. ’

15.  Process according to claims 10 and 13, characterized in that the
parameters of said implantation species are chosen so as to form a zone of



14. Process according to claim 13, characterized in
that the step of inplanting ions or gaseous species
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out before the second heat treatnment. 15. Process
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22 rior to the step th
Cetrebrnn e onde Yo (TG 205 Beniiiderioverengsiied on the

| @orar Substrafd (220), 21).the nitride Iayer deposnted on

the donor substrate (2, 11, 21). 17. Substrate
conprising at |east an oxi de or nitride layer (1)

dtposi Sebstrate contjwising atilesist ahoxjdd oanilride layes €1l ydeposited
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nit
i heeoxiderar nérnde taven (Hrie degﬁsa@d apd hal%ﬁaF@fEﬁCt'&ﬁ iRdgxggmaller

thaﬂ' ttl'ié dl‘éfﬂa@ﬁ\% |ﬁfjef( hef ssHTRoxid® NGroSiitriden Idyer "Bl th¥ same
t her ma Subﬁt ratg according to claim17,
r

cWBE?'Egﬂg@W‘%‘H’X @roMPr active index of the

degassed oxide or nitride layer (1) is between 1.435

ajp g 1 éééstrétgrac%oloé}ﬁg to %\{ﬁll ‘Ff}%ﬂ%ré’&eﬁg’é”d ﬂmhat the refractive
index of the degassed oxide or nitride layer (1) is between 1.435 and 1.455
for a laser wavelength of 633 nm.



