PATTERNED THIN SOI OBJECT OF THE INVENTION  The invention concerns a process for
fabricating Semiconductor on insulator structures (SeOl) with a patterned buried oxide layer. The
method is directed to a semiconductor layer transfer on a receiving support followed by a masking step
and a specifigdharpmaliseatment realized for selective dissolution of insedatimgoiegiomns inside the Sea
structure. 10 STATE OF THE ART Mixed structures, i.e. structures comprising an alternation of bulk
and isolated regions, appear to have an increasing interest. Indeed, the alternation  of bulk and
isolated regions inside the same structure leads to the fabrication of 15different components on the
same wafer like for example: components on bulk regions, with an electric conductivity between the
rear and front face of the wafer, for ex@m%@gﬁﬁ pents. components on SOI (silicon on
insulator) regions totally isolated from each other and isolated from the substrate ; for example
components 20MOS, systems MEMS, MOEMS. Figure 1 shows an example of such a mixed
structure, where B refers to the bulk regions and Sal refers to the SOI regions, Several techniques
exist for the fabrication of mixed structures. The SIMOX 25 process for example is realised via an
oxygen implantﬁ@ﬁ%ﬁ@ftﬁ“% HNESRNAREr surface. A heat treatment at high temperature is applied
to convert the implantagsseaiondotesiicon dipsides Fesr thedatuiraficpenfininedeairuciures, the
document US 6,846,727 discloses the use of masks t% Iocgllg irgé)liant ion.'?1 into @ S%bstrate and create
correspondiﬁ@‘i‘%%@ﬁqﬁwﬁ {Se0l) with a patierned buned oxige layer. The method 15

directed o & semiconductor {ayer transfer on a receiving support followed by a
masking step and a specific thermal treatment realized for selective dissolution
of insulating regions inside the 5e01 structure.
10
STATE OF THE ART
Mixed structures, ie. siructures comprising an alternation of bulk and
isolated regions, appear to have an increasing interest. indeed, the alternation
of bulk and isolated regions inside the same structurs leads o the fabrication of
15 different components on the same wafer like for exampls.
- componenis on bulk regions, with an electric conductivity between ihe
rear and front face of the wafer, for exampie vertical componenis.
- components on SOl (silicon on insulator) regions totally isolated from
gach other and isolated from the substrate ; for exampie components
20 MOS, systems MEMS, MOEMS.
Figure 1 shows an example of such a mixed structure, where B refers o the

bulk regions and SOI refers to the SOI regions.

Several techniques exist for the fabrication of mixed structures. The SIMOX
process for example is realised via an oxygen implantation beneath the silicon
wafer surface. A heat freatment at high temperature is applied to convert the
implanted region into silicon dioxide. For the fabrication of mixed structures, the
document US 6,846,727 discloses the use of masks to locally implant ions into

a substrate and create corresponding isolated layers.
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2 Nevertheless, the final structure surface presents a bad uniformity due to the volume increase of
the oxidized silicon. Other processes for the fabrication of mixed structures use molecular bonding of
a first substrate on which a local oxidation of the silicon has been made, with a second substrate. The
document FR;2 §44-Q4bsdiscloses such a method. However, molecularendimg regisres perfect
surfaces without any defect. Therefore, specific cleanings of the surface are required before bonding
using for example chemical mechanical planarization (CMP), thermal, plasma 10treatments and/or
mechanical polishing. Because of the presence of mixed areas, i.e. silicon and oxide areas, at the
surface of the first substrate, polishing is a critical step.  Indeed, silicon and silicon dioxide are not

polished in the sAmG g Wil \R-PamR sheed And ibisdificulbia ohipiRigend fiatness for both

materials on the 15same surface. In particular, a dishing is observed after polishing, as shown on
figure 2. Thiscdishiniy@anseatnabsGZEY AlikeMmeters depending on the sizes of oxide and bulk
regions, and leads to poor quality interfaces and low yields for the molecular bonding. The document
US 5,691,231 discloses a method to obtain a better planarization of a mixed interfacﬁet,and then

improve the boRUfif. TIeSREHJA cOMRidERNITBHE HEPoLItSR oF R BbEy KA srﬁ]i%ggﬁquer on the
surface afterheifasraationaf aregias witharibeimnte substrateot Hueetictire fslyesystal silicon 75
layer can be polished very finely in order ta.obtain an ext ven surf the prepared
substrate cdﬁ%@blﬁ’ﬁﬁéﬁ%ﬁﬁﬂ'ﬁ%@gﬁat&% tra 8%&%?,’%5@?%%%% %ﬁgt%gli%%hf r%he interface, a
good bondingdsebtainedvEne nthen facehofthegseequic:substient sitaeaetolBeldnpolished to obtain
the desired thickness for.the SOI,. Q I ingthe pl ization:of the mixed interface by
this method 8? éﬁre?sﬁgﬁefagcﬁitig hegllﬁscteé) éﬁ?ﬁ@p?ﬂ%%wﬁgf%%@t%@g%géof said %olycrystal silicon
layer. Anotisérdeohmixprepldistiosdehinmaa00a/ o5o7Iz2 ionsisidn e hemdii§ B two substrates

by mol?é:ula{r %@agggr%g&ﬂﬁﬁrmp@ying some insulating regions. The method discloses

the formation of impurities traps to duality interface. Such traps can be the insulating

regions themsdhRes RO RISESEESIPSINRE WA thil SHRBOALH ISR Ee&sE een two

successive ingulating [€gi0ass Jlhese-insylating reaiensciapad absorb the impurities which appear
during thermal treatments used for_strengthening the boré%il%%int%face. In thtis m%zt%g, traps for
0

impurities are USE848: GHteRA AKiGHICRIMAE IR AR 80! AASNETR, B SZLE Methods are based on a
layer transfegavi malesuias hopdingon @ subsiateomvibiobss foixestinteztaceihas been created, and

they lead to an unsatjsfactory bonding. BRIEF DESCRIPTION OF THE INVENTION
15 same suriace.

in particular, a dishing is observed after polishing, as shown on figure 2. This
dishing can reach about 10 nanometers depending on the sizes of oxide and
bulk regions, and leads to poor quality interfaces and low yieids for the

molecular bonding.

The document US 5,601,231 discloses & method to obtain & betler
olanarization of a mixed interface, and then improve the bonding. This method
consists in the deposition of a polycrystal silicon layer on the surface after the
formation of a region with oxide in the substrate. Indeed, the polycrystal silicon

75 layer can be polished very finely in order to obtain an extremely even surface.
Then the prepared subsirate can be bonded with a second substrate and,
because of the high quality of the interface, a good bonding is obtained. The
other face of the second substrate is then etched and poiished to obtain the

desired thickness for the SO



Embodiments of the invention seek to create a mixed structure with a good uniformity of the structure
surface. Embodiments of the invention also seek provide a process for fabrication a mixed structure
without bonding mixed interfaces, in order to ensure a good quality bonding. According to a first
aspect of the invention, there is provided a process of treating, a structure for electronics or
optoelectronics, the structure comprising successively from its base to its surface a bulk substrate, an
oxide layer and a semiconductor layer (10), characterized in that it comprises providing masking
means to define on the semiconductor layer a desired pattern, and applying a 4 thermal treatment for
removing a controlled thickness of oxide in the regions of the oxide layer corresponding to said desired
pattern, and in that regions of the semiconductor layer corresponding to said desired pattern have a
second controllePHRhdEREOMRBrise s aEE 250 Hhd iReangstemm sySbivenather characteristics
of this procensugieatina sioeILeAIG, ysaidoantolied ihickngss is e yhole hickness of the
oxide layer, for at lea ome of said regions, or for al sald regions corresponding &'he desired

t
pattern; - the’ ?Q@Qﬁﬁ)?’ Fers&¥ficonductor layer corresponding to said desired pattern have a
controlled thickness; - said controlled thickness of the regions of the semiconductor layer

corresponding ired pattern js advantageousl| corr]iprised between 250 and 5000 angstroms,
preferabiy betw%%%}%%ggghﬁ"f‘b% BRGSrEMs! -%@&‘Q@ﬁ%ﬁ‘%%’&%“&%%%ﬁémﬁg the

semiconduc%@@Iw@s&mmmgnoiaqumemwm?m@@t@mp@s%%ggdh%@g@réohéaid mask is
formed by tk idation of-the iconductor layer, or by nitride or oxide deposition on the
semiconducﬁﬁ{%ﬁ%ﬁm: Tine semigpnfugtor layer, or sation of impurities raps to

obtair high quality interface. Such taps can be the insulating  regions

themselves and are disposed in such a way that a maxima! distance exists
between two successive insulating regions. These insulating regions trap and
absorb the impurifies which appear during thermal ifreatmenis used for
strengthening the bonding interface. In this method, traps for impurities are
used to obiain a high quality interface.

However, ail existing methods are based on a layer transfer via molecular
bonding on g substrate on which a mixed interface has been created, and they
lead to an unsatisfactory bonding.

BRIEF DESCRIPTION OF THE INVENTION

Embodiments of the invention seek to create a mixed structure with a good
uniformity of the structure surface. Embodiments of the invention also seek provide a
process for fabrication a mixed structure without bonding mixed interfaces, in order to
ensure a good quality bonding.

According to a first aspect of the invention, there is provided a process of treating
a structure for electronics or optoelectronics, the structure comprising successively from
its base to its surface a bulk substrate, an oxide layer and a semiconductor layer (10),
characterized in that it comprises providing masking means to define on the

semiconductor layer a desired pattern, and applying a



- the masking means are formed by masking regions of the semiconductor layer which are thicker than
the regions of the semiconductor iayer corresponding to said desired pattern; - said masking regions
are advantageously at least 1.5 time thicker tharithe regions of the semiconductor layer corresponding
to said desired pattern; - the thermal treatment is performed in an inert or reducing atmosphere with a
controlled temperature and a controlled duration, wherein said controlled thickness of the regions of
controlled temperature and duration are selected for dissolving a

the semicondugtor Jayet said -
controlled thicknéss of oxide Th THETEGbAS Bt 8:itekpgisrdonisponting tosaiofdesisedpattern; -
the controlldetermpergtumeiis: prefeitably; hatyeem1 100 and1 300G and ihe, flﬁct_g%lclieu%tgy[%;[ie?n is

between 5 iput 8, hg Sth%r%; aésaid controlled thickness of the regions of the semiconductor layer
and said controlled teniperature are seleBRG ol ANGing SGPRéh s ratabEG M ralenoftheoxidesayer of at

least 0.5 an¢fStrerns’ pernainGs; aGesthenthickness of the oxide layer before the thermal treatment is
to a second aspect of the invention,

comprised betvier: Ki-ane 4900, troms Accordin .
there is provide?g é% ,gtrocess of manﬁéf]a%%ué?r%%apg rﬁgéﬁrgffgﬁgfgﬁr%ﬁiﬁéc@f%pf@eIectronics, the
[

structure comp lecdhiatBRsH bnines wae tb itsreafacktaciuticaygeramn exide Jayer and a

semicondugtordaye s aibar izegk indhahi i he following steps: (a) providing a
o GGl e %OB%1WS%§%I§%%WW& an oxide

semicondﬁg%}ﬁyer; (b) bonding the semiconductor layer wi
layer is formed at the bonding interface, for forming a structure comprising successively the said

substrate, o¥iée &thm@iﬂgﬂﬁm(iay«ﬁfér (&bﬂ&ﬂgmﬁn@% King g‘ées%%% tga?teefgp © @ desired
pattern onghg.semicopuciprlayer. | |
- sald controlled thickness of the regions of the semiconductor fayer
corresponding © the desired patiern is advantageously comprised between 250
and 3000 angstroms, preferably between 250 and 1000 angsiroms;
- the masking means are 2 magk covering the semiconductor iayer according to
z pattemn compiementary to said desired pattemn;
- said mask is formed by thermal oxidation of the semiconducior tayer, or by
nitride or oxide deposition on the semiconductor iayer: |
- the masking means are formed by masking regions of the semiconductor layer
which are thicker than the regions of the semiconductor layer corresponding to
said desired pattern;
- said masking regions are advantageously at least .5 fime thicker than the
regions of the semiconductor iayer corresponding to said desired pattern;
- the thermal treaiment is performed in an inert or reducing atmosphere with 3
controlled ternperature and & controlied duration, wherein said controlied
thickness of the regions of the semiconductor layer, said controlled temperature
and duration are seiected for dissolving a controlied thickness of oxide in the
regions of the oxide layer corresponding to said desired pattern;
- the controlied temperature is preferably between 1100 and 1300°C and the
controlied duration is between 5 minutes and 5 hotirg;
- said controlled thickness of the regions of the semiconducior iayer and said
controfied tempsrature are selected for having 2 mean reduction rate of the
oxide layer of at least 0.5 angstroms per minute:



(d) applying a thermal treatment for removing a controlled thickness of oxide in the regions of the oxide
layer corresponding to said desired pattern, andsin that the semiconductor layer has a second
controlled thickness comprised between 250 and 1000 angstroms in the regions corresponding to said
desired pattern.  Some other characteristics of this process of .manufacturing a structure are: - said
controlled thickness is the whole thickness of the oxide layer, for at least some of said regions, or for

all said regi(% S gg.rrgs%é)ndgﬁto the desired pattern; - the regions of the semiconductor layer
correspondin%et G Gl pRterR IR £¥6RE dingd tracrive Seeatsedicentrattedsaickness of the

regions of theveamitohdudtooiayasgamesponding to the desired pattern is advantageously comprised
between 250 and A’?OOO ii(z[arp(gstroms, preferabI% between 250 and 1000 angstroms; - step (c) comprises

the formation of a 'MAsK on thé &R AGRRToPTalEr Hossiting teee pattenvidethplementaryito said

desired patternfastep: {cy cormprisesetehipgdhessemicapayelar, layer;according to said desired
pattern, fors[ggggggeggaf%@% Sreb%ionts which are thicketﬁ?han the ‘Eegi“o%s c%cgrlr’!g“suggn?ﬁﬁndj t6'88id desired
pattern. 6 - said masking regions ard prafdpabR it e ksier. sninradmieker thdn treriegidnsior

correspondiiigrte i idesixeth pattérnomtira dherata treatment,is performed in an inert or reducing

atmospheys W}g@@iﬁ@mr@%gﬁmﬁg{&and a controlled duration, wherein said controlled thickness
of the regigns of the semiconductor layer corresponding to said desired pattern, said controlled

temperatdfe BRORa N SarE icensrier 6yl sktviadbalbosttalierthiokners ohexideyin the regions of
the oxide ilayer gorrespendinghto saididesined-pattern;. - Said. controlled temperature is between 1100
and 1300C and said controlled duratitl)qﬁf is between 5 mf??lrﬁéngaﬁas BYilis; comprising

successively the said substrate, oxide layer and semiconductor layer;

{¢) providing masking means to define & desired patiern on the semiconductor
layer;

(d) applying a thermal treatment for removing a controlled thickness of oxide in the
regions of the oxide layer corresponding to said desired pattern, and in that the

serniconductor layer has a second controlled thickness comprised between 250 and 1000

angstroms in the regions corresponding to said desired pattern,

Some other characteristics of this process of manufacturing a structure are:
- said controlied thickness s the whole thickness of the oxide tayer, for at least
some of said regions, or for all said regions corresponding to the desired
patiemn;
- the regions of the semiconductor layer corresponding to said desired pattern
have a controlled thickness;
- said controlied thickness of the regions of the semiconductor jayer
corresponding to the desired patiern is advarntageously comprised betwesn 250
and 5000 angstroms, preferably between 250 and 1000 angstroms;
- step (c} comprises the formation of @ mask on the semiconductor layer
according to a pattern complementary to said desired pattern;
- step {c) comprises etching the semiconductor layer according to said desired
pattern, for forming masking regions which are thicker than the regions
corresponding o said desired patiern.



- the oxide layer before the thermal treatment is comprised between 100 and 1000 angstroms.
According to a third aspect of the invention, there is provided a structure for electronics or
optoelectronics comprising successively a bulkﬁsubstrate, an oxide layer and a semiconductor layer,
characterized in that the oxide layer comprises regions whose thickness is selectively controlled and in

that the thjcg%f&gs%g&pe semiconductor layer is comprised between 250 and 1000 angstroms. Some
other characteristica of tHeLtitit e Arie iy axlaasaydr oraphisdsTegions hayinsha first thickness

and regiosSmeshogdnecosakiewerdbigkngss; - the oxide layer comprises regions without oxide - the
is advantageousiy comprised between 250 and 5000 angstroms,

thickness o j ctor layer i ) )
preferably gg?v?ﬁmzéggéa%\ ?['E)toﬁy BRESIBRTEIN the ifhtkpetrioting axidetages isicomprised between
100 and 1950 @%fg%tﬁ@mse@mrEF@ES@%ﬁ@beEuTE&%:E'%MB%j Qiher eharagteristics, objects,

- - - H le i i
and advagmipgesof t@@ﬁ@/q@ %}!gwgia ear_ clearer in reading the description BHETo , which is
lustrated by the following Gures: B‘Pe semiconductor laver corresponding o said

deSirad pattern”said controlled temperature and duration are selected for
dissolving a controlied thickness of oxide in the regions of the oxide layer
corresponding to said desired pattern;

- said controlled temperature is between 1100 and 1300°C and said controlled
duration is between 5 minutes and 5 hours:

- the oxide layar before the thermal reaiment is comprised between 100 and

10600 angstrams.

According to a third aspect of the invention, there is provided a structure for
electronics or optoelectronics comprising successively a bulk substrate, an oxide layer
and a semiconductor layer, characterized in that the oxide layer comprises regions whose
thickness is selectively controlled and in that the thickness of the semiconductor layer is
comprised between 250 and 1000 angstroms. |

Some other characteristics of the slructure are-
- the oxide layer comprises regions having a first thickness and regions having
a second lower thickness:
- the oxide fayer comprises regions without oxide.
- the thickness of the semiconducior layer is atvantageously comprised
between 250 and 5000 angstroms, preferably between 250 and 4000
angstroms.
- the thickness of the oxide layer is comprised betwesen 100 and 1000
angstroms.

BRIEF DESCRIFTION OF THE FIGURES

Other characteristics, objects, and advantages of the invention wil appear
Clearer in reading the description below, which is illustrated by the following
figures:



Figure 1 shows a mixed structure comprising bulk and SOI regions.  Figure 2 shows the
phenomenon of dishing occurring while polishing substrates with mixed regions. Figure 3 shows a
schematic cross-section view of a 301 structure on which 5the treatment according to the invention is
applied.. RigiadA4940 show the different steps of a. process of manwfaciuwring said 301 structure.
Figures 5 and 6 are schematic cross-section views of the SOI structure, illustrating the diffusion
phenomena. 10Figure 7 is a graph showing distribution of oxygen inside the said 301 structure after a
partial dissolution of the oxide layer.  Figures 8A to 8D show the different steps of a process of
treating the structure according to a first embodiment. Figures 9A to 9D show the different steps

of a process of iaglino, g LS WP ALEAIEING 10 ASReaNTk SRIPAgiieRlons Figures 10 10 100

show the different’steps of a process of treating the structure according to a third embodiment.
Figure 11 showd &nisther ehshisdiffe ot R ehetafetilin Gante GiHGiNEtHPHEPREcess of treating.

.20 substrates with mixad regions.
Figure 3 shows a schematic cross-section view of a SOI structure on which
5 the ireatment according to the invention is applied..
Figure 4A to 4C show the different steps of a process of manufaciuring
said SO structure.
Figures 5 and 6 are schermatic cross-section views of the 30! struciurs,
Hustrating the diffusion phenomena.
10 Figurs 7 is a greph showing distribution of oxygen inside the said SO
structure after z partial dissolution of the oxide layar.
Figures 8A to 8D show the different steps of a process of treating the
structure according to a first embodiment.
Figures 9A fo 8D show the different steps of a process of treating the
15 structure according to 2 second embodiment.
Figures 10A to 10C show the different steps of a process of treating the
structure according o a third embodiment.
Figure 11 shows another embodiment of the structure that can be obtained

by the process of treating.

DETAILED DESCRIPTION OF THE INVENTION
The invention discloses a process of freating a standard SO structure in
order to fabricate a mixed structure. The process consists in providing masking
means on the surface of the semiconductor layer to define a desired patiem
25 andin applying a thermal treatment to remove selectively desired regions of the
oxide layer.
“Define a desired pattern” means in this text that the masking means are
iocated on the surface of the semiconductor layer, only on determined areas of
the surface, thus leaving free some areas, whose surface represents said

30 desired patiern. In other words, the masking means cover the surface of the



DETAILED DESCRIPTION OF THE INVENTION  The invention discloses a process of treating a
standard SOI structure in order to fabricate a mixed structure. The process consists in providing
masking means on the surface of the semiconductor layer to define a desired pattern 25and in
applying a theppakireatnent to remove selectively desired regions of tree®1ayaes"Define a
desired pattern” means in this text that the masking means are located on the surface of the
semiconductor layer, only on determined areas af the surface, thus leaving free some areas, whose
surface represents said 30desired pattern. In other words, the masking means cover the surface of the
8 semiconductor layer only in areas whose surface represents a pattern complementary to the desired

pattern.  Jhewamdcrreasymeansn thisiexka pasien gitbesudarasehihe:septeanductor layer (Le.

a 2D surface), whereas the word "region” refers to a 5portion of a layer. "Regions" means in this
text, regionSHIISTENEEE( RS BERTEGRE Byer (respectively the semiconductor layer). In other
words, referringtacfigiie) 3; dr-a coqsdinate systeneLX, ¥, Flrassocinted tedhesirusture, if the oxide

By e (res e e T ar TS Y SIS 250 85 & 3P - Wi 20X 10 o
S portion of a layer.

“Regions” means in this text, regions across the surface of the oxide layer
{respectively the sermiconductor laver). In other words, referring to figure 3, in 2
coordinate systern {x, v, 2) associated to the structure, if the oxide layer
{respeciively the semiconductor laver) is seen as a 3D volume, with X and v

16 referring to the “horizonial” plane {plane into which the oxide {respectively
semiconductor} layer lies) and z referring to the “vertical” direction (direction of
the thickness of the layer), the regions ars defined by x and y coordinates.

The desired regions are the regions of the oxide layer corresponding to the
desired pattern. In this text, “corresponding” means that the desired regions of

15  the oxide layer and the regions defined by the pattern on the semiconducior
layer are located face-to-face in paraliel planss. In other words, the desired
regions are localed at the same position in the plane (x, vy}, l.e. they have the
same x and y coordinates as the regions on the semiconductor layer defined by
the desired pattern; and they have the same surface as the swiface of the

20 regions defined by the desired pattern. The desired regions of the oxide layer
can thus be described as the projection of the desired pattern on the oxide
layer, in a direction perpendicular to the surface of the struciurs.

When referring to the semiconductor layer, the regions of the

semiconductor layer corresponding to the desired pattern are the regions of the

]
LA

semiconductor layer which are free from masking means.

The method is described with SO initial structures realized by the Smart
Cut ™ technology, but other structures like SIMOX, BESOI, Elran ® structures

can also be used,



10 referring to the "horizontal" plane (plane into which the oxide (respectively semiconductor) layer
lies) and z referring to the "vertical" direction (direction of the thickness of the layer), the regions are
defined by x and y coordinates.  The desired regions are the regions of the oxide layer
correspondigg:tesherekesired pattern. In this text, "corresponding” meaastatdimdesired regions of
.15 the oxide layer and the regions defined by the pattern on the semiconductor layer are located
face-to-face in parallel planes. In other words, the desired regions are located at the same position in
the plane (x, y), La they have the same x and y coordinates as the regions on the semiconductor layer
defined by the desired pattern; and they have the same surface as the surface of the 70 regions

defined by the desisagpajierpThesdesied rainsRIdROU YR DURRgRCrIDed a5 the

projection of the desired pattern on the oxide layer, in a direction perpendicular to the surface of the
structure. SCOQRERCrETERANGVRNHIRE sehhiegRIlETBrtayet g regions of the semiconductor layer

corresponding torfhe gesiied pattermmeeihe regionmekthe Zysemisondusior ayemwhich are free from
masking means. The method is described with SO1 initial structures realized by the Smarr Cut TM

technology, TR BRHEHERNENRES ke SIMOX, BESOI, Eltran OD structures can also be used. 9
Referririg to figures3h@iSbinitiad shusttisasthenwiiichithettreaitnent ddearing toethe invention will be

performed, is shown,, . The structure 50.comprises a bulk substrate 2 oxide layer 30 and a
semiconductd 'Fé%{:f%.kg%%e Wﬁfkas%b%tﬁaﬂ%@%é&ﬁferﬁg Ei%rgevg ole sﬁu&%%ugé?‘ t(:Jg%%%ﬂs aim, it has a
sufficient thisliqre‘ssq typicaliylef tuihdredsiaf ﬁhderﬁ;in@@r@iﬂih’éﬁﬁhl@&ﬁbsﬂawi% @a‘@%med of a single
bulk materlgtlméll@ 3h er%%ﬁa%gigf SabhSRRRNIG, 9lass. qualz, %ﬁ%ﬂﬂ’?ﬁd@tg{ ilsAlternatively, the

bulk substrate’is forme of at least two materials, stacked one onto the other. 10The semiconductor
layer 10 is dlat et Bhe Bafedorthiende Maeiiar The

10 The semiconductor layer 10 is of at least ong semiconductor material. The
semiconductor laver 10 may be of 8, or SiGe. The semiconductor layer 10 may
alternatively be of & combination or a superposition of at least two of these
materials andfor a superposition of several sub-layers.

The  semiconductor matertal is  monocrystialiine, polycrysialline  or

15 amorphous. it may be doped or non-doped, porous or NON-Porous.

The semiconductor layer 10 is adveniageously adapled for receiving
slectronic or optoelectrenic componenis.

The semiconductor layer 10 is advantageously thin. s thickness is
advantageously less than about 5000 angstroms, and in particular less than

20 2500 angstroms. For exampie, the semiconductor layer 10 may have a
thickness between around 250 angstroms and 2500 angstroms, or between
around 250 angstroms and 1000 angstroms.

The said oxide layer 30 is buried in the structure 50, located between the

bulk substrate 20 and the semiconductor layer 10.

[
o

The manufacturing of this structure 50 can be done by a wafer bonding
technique, as iliustraied on figures 4A, 48 and 4C.

Especially, the manufacturing can be firstly implemeniad by providing a
wafer 70 with the semiconductor taver 10 therein, the semiconductor fayer 10



semiconductor layer 10 may be of Si, or SiGe. The semiconductor layer 10 may alternatively be of a
combination or a superposition of at least two of these materials and/or a superposition of several
sub-layers. The semiconductor material is monocrystalline, polycrystalline or 15 amorphous. It may be
doped or nog-gdopgdpEEOUS Or non-porous. The semiconductor layer @ igatantageously adapted
for receiving electronic or optoelectronic components.  The semiconductor layer 10 is
advantageously thin. Its thickness is advantageqysly less than about 5000 angstroms, and in particular
less than 20 2500 angstroms. For example, the semiconductor layer 10 may have a thickness
between around 250 angstroms and 2500 angstroms, or between around 250 angstroms and 1000

angstroms. , . T id_oxide | 301 jed in. t 5%@0 %E?ﬁ)ﬁ’r?%@ the bulk substrate
20 and the %%%r?ﬁ%c %ﬁ é%e%ry%? % %Pﬁgg%@ﬁiﬁ%n;ﬁ g? this st%cture 50 can be done by a
wafer bonditig:teefigle, as illustrated on figures 4A, 4B and 40.  Especially, the manufacturing can

be firstly implemented.by. providingaiwalen 40 will thessmicqpdesienlayidodhereip, the |
semiconductor layer 10 10 lying at the surface of the wafer 70 defining a front layer on a rear portion
60 of the watgingdnen in the bulk materiat or grown on it. Alternatively, the wafer 70 may be
S a composiie wafer comprising & holder substrate and a multilayer structure (not
shown). In particular, the wafer 70 can include a buffer structure between the
hoider substrate and the semiconductor layer 10 arranged for adapting the
lattice parameter betwsen these two elements andfor for confining defaults. For
example, the wafer 70 comprises a Si holder substrate, a SiGe buffer layer with
10 a Ge concentration continuously increasing in thickness from the holder, and &
SiGe or Ge and/or a sirained Si semiconductor layer 10 over it
Advantageously, the semiconductor tayer 10 has been epitaxially grown.
Crystalline growth of the epitaxial layer may have been obtained using the
known technigues of LPD, CVD and MBE (respectively low power deposition,
chemical vapour deposition, and molecular beam epitaxy}.
A next step consists of bonding the wafer 70 to the bulk substrate 20 such

reent
Ln

that the semiconductor layer 10 is adiacent to the bonding interface.
Advantageously, the bonding is firstly implemented by well-known bonding
technigues (see, for example, “Semiconducior Wafer Bonding Science and
20 Technology” by Q.-Y. Tong and U. Gosele — a Wiley Interscience publication,
Johnson Wiiey & Sons, Inc — for more details). Thus, for example, molecular
bonding of hydrophilic surfaces or surfaces rendered hydrophilic may be done.
Well-known cleaning steps may te implemented just before bonding.
Optionally, a plasma freaimeant of one andfor the other of the two surfaces
25 o be bonded, is performed.
Before bonding, the oxide tayer 30 was formed on the semiconductor layer
10 and possibly on the substrate 20, for being buried at the bonding interface

after bonding.



The wafer 70 may be of a single bulk material, the semiconductor layer 10 being then in the bulk
material or grown on it. Alternatively, the wafer 70 may be 5 a composite wafer comprising a holder
substrate and a multilayer structure (not shown). In particular, the wafer 70 can include a buffer
structure betweemsthesslder substrate and the semiconductor layer 10rarrapgedsaradapting the
lattice parameter between these two elements and/or for confining defaults. For example, the wafer 70
comprises a Si holder substrate, a SiGe buffer layer with 10a Ge concentration continuously
increasing in thickness from the holder, and a SiGe or Ge and/or a strained Si semiconductor layer 10
over it.  Advantageously, the semiconductor layer 10 has been epitaxially grown. Crystalline growth

of the epitaxial lgygf, may haug, beetoliinedusing hekoaumiechpiauss el LB RafoMD and MBE

(respectively low power deposition, 15chemical vapour déposition, and molecular beam epitaxy). A

next step coPsiBEsSEI eI daXRTd A7) e 8B & HIRCSHIAY i FossheRaifaf ¥ E8R%iconductor layer

10 is adjacep-teiAmbencingdriaHasg sr. Advantageously, the bonding is firstly implemented by
well-known bonding techniques (see, for example, "Semiconductor Wafer Bonq[ing Scjence and

20Technology" BY'O) R A . BRL RIS iRy IRTEHEi e BB 551N Wiley & Sons,
Inc - formoreigledails) i ssniovexasaplewmoleculssdanding of hydrophilic surfaces or surfaces

rendered hydrophilic may be done. Well-known cleaning steps.may.be i ented just before
bonding. Option%%ﬁljega é)f?nf ﬁ\ga?ﬁ{gir(f? 0 %%8@%%5% 8&%&& f%etvgfé?i%gcée%s 5 to be bonded,
is performedi.irf@efare korditg athenoxide fayer 80awasforaied onltheisemietndgetbetayer 10 and

possibly on fhye:subsltates#9; INRENGQLsied aning hrRding dntetfpcs AlerPANNkes
silicon at surface, it is also covered by a native SiG: ultra-thin layer.

10 This natural oxidation is not avoided gue particularly to the need of water
molacules on the surfaces of the elemenis fo bond (substrate 20 and
semiconductor layer 10) for parforming & hydrophilic bonding.

The thickness of the buried native oxide layer 30 may vary from about 10 1o

about 50 angstroms depending on surface treatment used before bonding.

15 In a second embodiment, this oxide layer 30 is additionally forrmned by
specific means on the semiconducior layer andfor on the substrate 20,

The purpose of this oxide formation is fo provide a dielectric layer with a
oredetermined thickness for manufacturing, after bonding, a semiconductor-on-
insulator {SeQ) structure, the insulator of this structure being the oxide layer

20 30

The oxide layer 30 may be formed by oxidation of the semiconductor layer
10 and / or of the substrate 20.
For example, if the semiconductor fayer 10 is of Si or SiGe, SIO; layer 20
may be formed at the surface by oxidation. If the substrate 20 comprises silicon
25 at surface, a SiQq layer may also be formed by thermal oxidation
Altarnatively, the oxide tayer 30 may be formed by deposition of aggregates
constituted of the oxide material. For example, Si0» aggregates may be

deposited.



In one embodiment, this oxide layer 30 is only formed by a natural oxidation of the semiconductor
layer 10 surface and possibly of the substrate 20 surface, for forming a native oxide layer. This
natural oxidation may lead to the formation of oxide precipitates nd 5 islands on the semiconductor
layer 10 surfe@gezsas/Qrexample, lithe semiconductor layer 10 is of Si arSKkeySiatoms at the surface
and oxygen atoms in atmosphere or in water molecules react together for forming a 507 native layer
20 at the surface. If the substrate 20 comprises silicon at surface, it is also covered by a native Si02
ultra-thin layer. 10 This natural oxidation is not avoided due particularly to the need of water
molecules on the surfaces of the elements to bond (substrate 20 and semiconductor layer 10) for

performing a hydspohilic banding; Fhe-hicknsss.eiibeRHEeddiine qrideslayerna may vary from

about 10 to about S(Fangstroms depending on surface treatment used before bonding. In a second

embodimen® iR xitle Ty ERSRIEHISTENGIOIMIENaSy Jpedimifaenniehiviiie R&NfEonductor layer
and/or on the-syBstrale 2nicohbBRyRAse Af B Mudaderamatian is to provide a dielectric layer with a

predetermined thickness for manufacturln?é after bonding, a semiconductor-onir]‘sul tor (Se01)

structure, the in&AKEGFSERHS Kt P B iRYha DS Tayer oy ™ THE B85 Ry ElF30 may be
formed by oxjdggionyaf e eemiconshicies lasier borand/ oenshe suhstaBn2hgstroRar example, lithe

semiconductor layer 10 is.of Si or SiGe, Si 219 jer 0 may eafr?rrg gat th{er surface by oxidqtior_l. If the
substrate 2@@8 Bﬁg s:i §ﬁ@8‘ﬁ m%r%%e?r%ag%%%f’gfer h{‘%y z;\\*'ljsoieapo(?‘x'?né:’}(r]r1 By thermal oxidation
Alternatively, th&ekidedayerigQmaibbetfermerioyielciiositiortiof agmiregafeseobstititéd of the oxide
material. FO{QSéﬁ{EP E%c%%éatgi%eg%% Eg@f %@ gsef?}%ﬁi[reeodat the interface, as previously
axpiained.
10 Optionally, at least one step of heating is additionally implemented for
reinforcing the bonds at the inlerface.
Referring to figure 4C, the thickness of the wafer 70 is then reduced such
that the whole rear portion 60 is removed. Only the semiconducior layer 10 is
kept,
15 Any technigue of wafer reduction may be used, such as chemical etching
technigue, lapping then polishing, Smart Cul® technology which is known per
se to the skilled person (see for example « Silicon-On-Insuiator Technology -
Materials to VLSI, 2nd Edition » from Jean-Plerre Colinge in « Kluwer Academic
Publishers », p.50 et 51}, taken alone or in combination.
20 in particular, if using the Smart Cut® technology, the water 70 is implanted
prior to bonding, with atomic species (such as hydrogen, helium or a
combination of the twe, and/or other atomic species) at energy anc dose
selected fo produce therein a zone of weakness at a deplh close o the
thickness of the semiconductor fayer 10. The implantation may be carried out
hefore or after forming the thin oxide layer 30. Finally, once the bonding has
been carried out, Smart Cut® technology comprises supplying suitable energy
{lixe thermal andfor mechanical energy) for rupturing the bonds at the zone of
weakness, and thus detaching the rear portion 60 from the semiconductor layer

10.

b
i



12 The parameters of the formation of the oxide are controlled such that the oxide layer 30 has a
predetermined thickness for being a dielectric barrier between the semiconductor layer 10 and the
substrate 20. Advantageously, the oxide layer 30 is thin or ultra-thin. For example, the 5oxide layer 30
has a thickness zafterdeending, between around 50 angstroms and arourd /€00 asgsiroms, preferably
between 100 and 250 angstroms.  Referring to figure 4B, the substrate 20 and the wafer 70 are
bonded together such that the oxide layer 30 is lpcated at the interface, as previously explained.
100ptionally, at least one step of heating is additionally implemented for reinforcing the bonds at the
interface.  Referring to figure 4C, the thickness of the wafer 70 is then reduced such that the whole

rear portion 60 ig remoyedy Qnlythe s%qrgﬁg@ﬁ ugter jayeriAg, iskapt. LhAmniechiniaug of wafer

reduction may be used, such as chemical ing technlque lapping then polishing, Smart Cut(r)

technology Wﬁﬁ%ﬁ’%‘i@n@%\fﬁﬁﬁfe?%ﬂﬁ BrecsiaToase 6 %@8@13!@? St pleT li RGN Ansulator

Technology giviatariaia &Mb@ekaw@aga%ﬂﬁ@onif@ffbﬂ%@, Pigrrerzofingaiiy sidpwernAgademic
Publlshers .50 et SBP)thaken alo n comblnatlon 0In [%ﬁﬁc%}&’é};lf using the Smart Cut(r)

technology, 8’%&2@8 féefrfﬁ)fg @*ﬁ P?@B&Sﬁ%ﬁﬂ&” ies (such as hydrogen, helium
or a combinatioffdhettwe, mag/cisthies airwideshegitshat emérgyansbdosingetected to produce
therein a zone of weakness at a depth close to the thickness of the semiconductor layer 10, The
|mplantat|on may 8e carried out 25 before or after forming the thin oxide layer 30. Finally, once the
bonding has bedizabfisid Ut S marcCu(PLtéehnutoyyisonprisessuppliing suitabetenergy (like
thermal andjor.mechapical anero dor BepiiEng e honds atihezaneRltEakRe RS And thus

detaching the rear portio e semiconductor layer
10

10
The process according to the invention implies applying & thermal treatment
(that will be described in detail below) o selectively remove desired regions of
the oxide laver 30 inside the structure, wherein said desired regions are
corresponding to a desired patlem.
15 in & preferred embodirment, the thermal freatment consists in dissolving the

oxide layer 30 in said desired regions.
To this aim, the thermal treatment makes the oxygen of the oxide jayer 30
diffuse and evaporate through the semiconductor layer 10, so that the thickness

of the oxide layer 30 decreases until the oxide is completely removed.

As will be explained below, the thickness of the semiconductor layer 10 has
an influence on the diffusion and evaporation of oxygen. The thinner the layer
is, the faster the dissolution rate is. Therefore the thickness of the

semiconductor layer 10 is advantageously comprised between 250 and 5000

2
LA

angstroms, preferably 1000 angstroms.
On the contrary, if the semiconductor layer is thick, in particular thicker than
2500 angstroms, or if it is covered by a layer of another material, the diffusion

and evaporation of the oxygen wouid ocour but much siower.



An optional step of finishing (by polishing, CMP, cleaning, thermal treatments...) may be implemented
after the reduction step, in order to have a smooth and homogeneous semiconductor layer 10. This
finishing step may be implemented prior to or after the heat treatment described below. 50ther steps
may also beyasomidadsgaith no limitation according to the invention. Themitaited:SOI structure 50
thus comprises successively from its base to its surface the bulk substrate 20, the oxide layer 30 and
the semiconductor layer 10 10  The process aggording to the invention implies applying a thermal
treatment (that will be described in detail below) to selectively remove desired regions of the oxide
layer 30 inside the structure, wherein said desired regions are corresponding to a desired pattern. 15In

a preferred embodimEt, (e USHNALRAIMENLE0RRING By dissoiving R osidadauRi g0 In sald desired

regions. To this aim,t ermal treatment makes the oxygen of the ‘oxide layer 30 diffuse and
evaporate tieagh areBepicoridetiorasyeT T Gresedb erd THRIRAEES Sreriy IR Y8 30 decreases

until the oxide.is,complelgly rt%@?%i%ﬂ%oaf e will-he expiainesyeelowdagdhieknass:of the

semiconductor layer 10 has an influence on the diffusion and evaporation of oxygen. The thinner the
layer is, the FEEEET HETHIESHIITRY FAOFCaHEERAE e thickness of the semiconductor layer 10 is

advantageouslyreamprisad hsiween 2h0:andi 5000 baogstiomsspieferalalp1000angstroms.  On the
contrary, r the semiconductor layer is thick, in partic thic n 25%0 angsiromg,.or if it is covered
by a layer of BT HUTERBTS (S T RS0n4H e@aélgﬁaﬁgﬁk g@ﬁ@%‘? Gen WOU%d occur but much
slower. masking means are & mask 80 that covers the semiconductor tayer 10
according to a pattern complementary to said desired pattern and leaving free
the regions 12 corresponding 1o the desired pattern. The mask 80
16 advantageously prevents the diffusion and evaporation of the oxygen from the
regions 11 of the semiconducior tayer 10 covered by the mask having at least &
thickness higher than 100 to 500 angstroms.
Alternatively, referring to figure 104, the masking means are the
semiconductor {ayer itself, wherein a thick semiconductor layer has been stched
15 in order fo form thin regions 12 corresponding to said desired pattern.
The thicker masking regions 11 are thick enough to prevent or limit the
diffusion and the evaporation of the oxygen through these regions, and thus the
difiusion and the evaporation of the oxygen mainiy occurs in the thin regions 12.
Typically, the thickness ratio between the thick and the thin regions is
20 higher than 1.5, preferably higher than 2.
Therefore the diffusion of oxygen mainly occurs on the pattermed fres parts
of the structure {i.e. parts without mask, or paris of the semicanductor layer with
an appropriate thickness), and thus the dissolution of the oxide layer oocurs

according io the same desired pattern.

The heat treatment processed for dissolving the oxide layer 30 in desired

regions will now be described.
The heat treatment is implemented in an inert or reducing atmosphere, like

argon of hydrogen atmosphere or a mixture of them.



14 To ensure the selectivity of the dissolution of the oxide layer 30, masking means are thus
provided in order to prevent the diffusion and the evaporation of the oxygen from the regions of the
semiconductor layer corresponding to a pattern complementary to the desired pattern. 5Referring to
figure 8A, inwdirstembediment, the semiconductor 10 has a controlledpihizhness:camprised between
250 and 5000 angstroms, and the masking means are a mask 80 that covers the semiconductor layer
10 according to a pattern complementary to said; desired pattern and leaving free the regions 12
corresponding to the desired pattern. The mask 80 10 advantageously prevents the diffusion and
evaporation of the oxygen from the regions 11 of the semiconductor layer 10 covered by the mask

having at least arf¢idiess-Righet 9anp tAAL0,A00-ARLStaMR. jediternativaly yefering to figure 10A,

the masking means are the semiconductor layer itself, wherein a thick semiconductor layer has been
etched 15in'®YEECED RAHTERIMr&YiGAESE2 RO PELpBMdity 1o AHesirdd SSREFRNTUGAR thicker masking
regions 11 agedhigk enough to prevent or limit the diffusion and the evaporation of the oxygen through
these regions, and thus the diffusion and the evaporation of the oxygen mainly gccurs in the thin
regions 12. Typicdil HHEHNBKAESEPHHI BtV TFEG IR and THE i HESnY ™ BRigher than 1.5,
preferably highersthaam2d .6 shidverefpee-iheldidfusion ofaivygenanainty©etursion fife gatterned free parts
of the structure (i.e.. parts withqut mask, gr parts of the semiconductor layer with an appropriate
thickness), gﬁﬁ@ﬁ‘sﬂf?@&ié@%&ﬁ%@% E[ﬁgieog(%@ ?é?/%‘r occurs according to the same desired pattern.
The heat treatmeritepstoessedforaissohving théuexideldanend0 in desired regions will now be
described. Tmh% %F&}eﬂ{? @gﬂ%@g@%@p}gﬁ?q@%inert or reducing atmosphere, like argon or

hydrogen atmosphere or a mixture of them.
~right side (bulk substrate 20}

10 separated by the oxice layer 30 with & thickness de.
it Is assumed that the diffusion of oxygen is In one dimension - the diffusion

equation is then:

EECE;{,Z) - D7) 6'%?55,1.*)
gt or”
where: z-axis extends transversally o the layer planes, has its origin at

15 the center of the oxide layer 30, and ig pointed to the positive value in the

semiconductor layer 10, and i the negative value in the bulk substrate 20.

C(z, 1} is the oxygen concentration at time t and at z.

D(T) is the diffusion coefficient of the oxygen in the semiconductor (unit:
cm/s).

20 Fig. 8 schematically shows dislribution of oxygen in the structure after &
heat treatment.

Oxide dissolution rate is the difference between the left oxygen flux through
the semiconductor layer 10 {large arrow on figure 5) and the right oxygen flux in
the bulk substrate 20 {small arrow on figure 5 at the oxide interfaces,

25 If the top semiconductor layer 10 is sufficiently thin, some oxygen o the
oxide layer 30 diffuses through it and evaporates in the atmosphere at the
surface of it.

This diffusion is accelerated by the fact that the atmosphere is chosen inert,

as it can be deduced from the boundary conditions.



15 The heat treatment is processed such that in the desired regions the oxide layer 30 reduces in
thickness, by oxygen diffusion through the semiconductor layer 10. For illustrating the reduction of
the oxide layer 30 due to oxygen diffusion, 5figures 5 and 6 show respectively a cross sectional view
of the structyre afdgen@eduring diffusion and the other after diffusion. TREBIRIHHEISE contains two
diffusion domains: -left side (top semiconductor layer 10) and - right side (bulk substrate 20)
10separated by the oxide layer 30 with a thicknegs d". It is assumed that the diffusion of oxygen is in
one dimension - the diffusion equation is then: ()(7(z,t)(R2C(z,r) D(T) where: z-axis extends
transversally to the layer planes, has its origin at

in perticular, the following reaction ocours at the surface of the
semiconductor layer 10 if the inert atmosphere containg hydrogen and the layer
is in silicon:
SiOy + Hy — H0 + 8107

(W2

If the inert atmosphere contains Argon, the reaction is
Si+0 — SioT
For increasing the efficiency of this diffusion, a previous deoxidation of the
surface of the semiconducior layer 10 may be cone.
As the bulk substrate 20 is very thick, the oxygen of the oxide tayer 50 can
10 not reach the free swrface of the bulk substrate 20
However, some isolated oxygen that can be present in the bulk substrate
20 diffuse from the bulk substrate 20 to the oxide layer 30.
Accordingly, there is & competition between the left diffusion and the right
diffusion, as:
15 - left fiux is greater than the right flux {large arrow in figure 5), and results
in the oxide tayer 30 dissolution;
- right flux is greater than the laft fiux {small arrow in figure ), and resuits
in the oxide layer 30 growth.
The applicant noticed that, if the semiconductor layer 10 is sufiiciently thin
20 and the atmosphere is inert:
~ at the very first mornent of the heat treatment, the thickness of the
oxide layer 30 increases (the right diffusion from the bulk substrate
20 is greater than the left diffusion through the semiconductor layer
10),
then, after typically a few seconds, oxide dissolution begins (the right
diffusion from the bulk substrate 20 is less than the left difiusion

]
thy
i

through the semiconductor fayer 10).



15the center of the oxide layer 30, and is pointed to the positive value in the semiconductor layer 10,
and to the negative value in the bulk substrate 20. C(z, t) is the oxygen concentration at time t and at
z. D(T) is the diffusion coefficient of the oxygen in the semiconductor (unit: cm2/s). 20Fig. 6
schematicallywsthwomsg distribution of oxygen in the structure after a heat tteatmantos; +@xide dissolution
rate is the difference between the left oxygen flux through the semiconductor layer 10 (large arrow on
figure 5) and the right oxygen flux in the bulk substrate 20 (small arrow on figure 5) at the oxide
interfaces. 25 If the top semiconductor layer 10 is sufficiently thin, some oxygen of the oxide layer 30
diffuses through it and evaporates in the atmosphere at the surface of it.  This diffusion is

accelerated by thefagk sk e AmaReRheiBSAhASENdRartids/LCap e leduipRkrom the boundary

conditions. In particular, the following reaction occurs at the surface of the semiconductor layer 10 if

the inert atnfOsPidfe W ARETHRAITS g@ilalfdl théeraparatiig Shicehpusol AR B¢sdesoT If the inert
atmospheredi@iiaifts AkgaRs hereactiondesnaist0 SIOT
Then, after g determinad dme andg if the thickness of the semiconductor

Ln

layer 10 is small compare o the oxygen diffusion length (D*1'%, the applicant
calcutated that left diffusion determines approximately the whole resulting flux
from oxide. The right diffusion is then insignificant from this determined fime.
In this last case, the determinad time is about 100s, at about 1200°C.
in such conditions the steady fiux is defined as:
10 F = DTy Col Thdse

where: dse 15 the thickness of the semiconductor layer 10

where Co(T) is the equilibrium oxygen solubility in the semiconducior at
annealing temperature.

Oxide dissolution time for decreasing the oxide taver 30 thickness dox by 2
controlled vaiue Ad,, is:
dg, *Ad

o £ 7

DTV C(T)

fime =

where: N is the concentration of oxygen atoms in oxide.

For example, if the semiconductor layer 10 is of monocrystalline Sithen N =

4.22e22, and the oxide layer 30 is of S0y, and if dg. = 1000 angstroms and
20 Ade = 20 angstroms:
time = 1.86e-12 ¥ exp(4.04eV/KT)

The applicant demonstrated that the main parameter affecting the time is
the anneal temperature and the thickness of the top semiconductor layer 10,

Furthermors, the result does not depend on oxygen concentration in bulk

25 substrate 20.

Far examples, and based on numerical simulation, the minimum annealing
conditions to dissolve 20 angstroms of interfacial Si0z, with 1000 angsiroms of
top Silayer, in a Ar or H2 atmosphere, are:

- 1 106°C for 20w, or



For increasing the efficiency of this diffusion, a previous deoxidation of the surface of the
semiconductor layer 10 may be done. As the bulk substrate 20 is very thick, the oxygen of the
oxide layer 30 can 10not reach the free surface of the bulk substrate 20. However, some isolated
oxygen that gamhg/present in the bulk substrate 20 diffuse from the bulksakstraie: 2 to the oxide
layer 30.  Accordingly, there is a competition between the left diffusion and the right diffusion, as: 15-
left flux is greater than the right flux (large arrow;i figure 5), and results in the oxide layer 30
dissolution: - right flux is greater than the left flux (small arrow in figure 5), and results in the oxide
layer 30 growth. The applicant noticed that, if the semiconductor layer 10 is sufficiently thin

90and the atmosphere j,s 8L + Mf@ﬁ]xéﬁ%;ﬁrst moment of the heat treatment, the thickness of the
oxide layer 30 increases %t e right diffusion from the bulk substrate 20 is greater than the left diffusion

through the semiconduttdblaldondyiithen, after typically a few seconds, oxide dissolution begins (the

right diffusion freg.the bullc sybstrate 20 s ess: themihedgft difusion teough thaeemiconductor layer
10). 17 For example, the applicant noticed that, for a Si %jyer 10 having a thickness of about 1000

| |
angstroms &¥d 16EEN@NIPEraRE Yt aBbune 160 EthE EXide Gissol GisHBedifial abdtt 10 seconds.

Then, affer adgterminas-limerand-ifitie tekness ofiihe semieonductor layer 10 is small compare to
the oxygen diffusion length (D*0112, the applicant calculated that left cg'p;fusion detergéines
8 I&y@f%&% ¢l Xide .Can.

approximately tHEGTn SIS 18 %ﬁsffﬂkxﬂ?ﬁ) 6% &?f%‘?‘ﬁﬁgigﬂ i< then msignificant from this

determined t#m@ved completely in desired regions.

Additionally, the thickness of the sernicanductor tayer 10 may also have
haen selected, whan forming it, for inciting the said diffusion.

10 Particularly, the thickness of the semiconductor layer 10 and the
ternperature of the heat weaiment determine the mean reduction rate of the
oxide layer 30. More the thickness less the rate. More the temperaiure more the
rete.

For example, said thickness and temperature may be controlled such that

15 at least about 0.5 angstroms per minuie of oxide layer 30 mean reguction rate I8

reached. To this purpose, for a temperature of about 1200°C, a thickness of &
Si monocrystalline layer 10 is chosen less than 2500 angstroms.

Only the duration of the heat treatment is then necessary fo control Tor
acourately removing a controlled thickness oxide from the oxide layer 10.

20 Alternatively, the thickness of the semiconductor iayer 10 has been
selectad for removing & controlied thickness of oxide by implementing the heat
treatment with a conirolled duration and a controlied temperaturs,

The controlled temperature may be selected about 1100°C — 1300°C, and
especially around 1100°C or 1200°C.

25 The thickness of the semiconductor layer 10 may between around 250
angstroms and around 1000 angstroms, the controlied iemperature is about

1900°C and the controlled duration is befween around 5 minuies and 5 hours.

Three particular ermbodiments of the invention will now be described.



In this last case, the determined time is about 100s, at about 1200C. in such conditions the steady flux
is defined as: 10F = D(T)*Co(T)/dse where: dse is the thickness of the semiconductor layer 10

where Co(T) is the equilibrium oxygen solubility in the semiconductor at annealing temperature.

Oxide dissolytpndimeder decreasing the oxide layer 30 thickness clex byradfbeortroied value Ad", is:
time =cl so0. D(T)*) where: N is the concentration of oxygen atoms in oxide. For example, if the
semiconductor layer 10 is of monocrystalline Sithen N 4.22e22, and the oxide layer 30 is of Si02, and
if dse = 1000 angstroms and 20 Max = 20 angstroms: time = 1.86e-12 " exp(4.04eV/KT) The applicant
demonstrated that the main parameter affecting the time is the anneal temperature and the thickness
of the top semicgnduciar IayelolihEHThErmAKe: 1Begdl doesnoideneatbap.axygen concentration
in bulk 25substrate 20. or examples, and based on numerical simulation, the minimum annealing

conditions t6HisEs SR 6 ANGREGME CTTIRE HaBRISSTOZ XMt A A S8 8D SFlayer, in a Ar or
H2 atmosphgfe, AtRickness comprised between 100 and 1000 angstroms, preferably from

250 to 500 angstroms, and & thin serniconducior layer 10, Le. with a thickness
comprised between 250 and 5000 angstroms, preferably between 250 and

LA

1000 angstroms.
Then, referring to figure 8A, a mask 80 is forred by thermal oxidation at the

surface of the semiconducior layver 10 of the struciure 50, the mask 80 covering
only determined regions 11 of the semiconductor layer 10, thus leaving free

10 regions 12 corresponding to a desired paliern,

A next step, shown on figures 88 and 8C, is a thermal treatment at 1200°C
during 2 hours, that teads to the dissolution of the buried oxide tayer 30 in the
regions corresponding to the regions 12 of the semiconductor layer which are
not covered by the mask 80. Figure 8B shows ihe intermediate structure during

15 the thermal treatment, The thickness of the oxide layer begins to decrease from
the top of the oxide laver, thus forming regions 32 with a lower thickness than
the other regions 31 of the oxide layer that are protected by the mask 80. Figure
8C shows the structure after the complete dissolution of the oxide layer in the
regions 32 corresponding o the desired patterm.

20 Then, referring to figure 8D, a finishing step, comprising for example
thinning or CMP, is performed in order to remove the mask 80 and to obfain a
good uniformity and a desired roughness to ensure the quality of the
components that will be further built on it

In this embodiment, where the mask 80 is formed by thermal oxidation, the

semiconductor layer 10 is consumed over several angstroms, preferably from

b2
Lo

30 to 200 angstroms. The difference of thickness in comparison o the
unmasked regions is compensated by the silicon and/or oxygen evaporation

oceurring during the thermat treatment applied for the oxide dissolution.



-1 100C for 2hr, or 18 - 1 200C for 10 min, or - 1 250C for 4 min.

The temperature and the

duration of the heat treatment are then selected for inciting the oxygen of the oxide layer 30 to diffuse

through the 5semiconductor layer 10 rather than in the bulk substrate 20.
oxide layer 39gpreases and the oxide can be removed completely in desirBoregions.

Then, the thickness of the

Additionally,

the thickness of the semiconductor layer 10 may also have been selected, when forming it, for inciting
the said diffusion. 10Particularly, the thickness ofghe semiconductor layer 10 and the temperature of
the heat treatment determine the mean reduction rate of the oxide layer 30. More the thickness less
the rate. More the temperature more the rate, For example, said thickness and temperature may be

controlied s 25 16,8128 ADAHL0.S RAGSHATS BT Eiwie f e BuSE30 memn recuction rate

is reached. To this purpose,

]

or a temperature of about 1200C, a thickness of a Si monocrystalline

layer 10 is chiogsirress thancpBoDdn g8ter iR Navealy IReaIREiorPdhih@hE B rhent is then
necessary tq,gRNITe}{RhASCUERIENLERMRYINGLA Gantipkediticknessapideisemitheixide layer 10.

5

10

15

joe]
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250 to 500 angstroms.

Then, referring to figure 9A, a mask 80 is formed by nitride of oxide
deposition on the surface of the thin semiconductor layer 10.

A next step, shown on figures 98 and 9C, is a thermal treatment at 1200°C
during 3 hours to dissolve locally the buried oxide layer 30.

In this embodiment, the deposition of the mask 80 doss nol consume
thickness of the semiconductor layer 10. Therefore during the selective
dissoiution of the buried oxide layar, a small dishing of the semiconductor iayer
ocours on the surfaces without any mask. The difference of level in comparison
with the regions protected by the mask is reduced or eliminated during the

finishing step, with CMP for example.

In a third embodiment, referring to figures 10A fo 10C, & SO structure s
tormed with an oxide layer 30 having a thickness comprised between 200 and
500 angstroms.,

The semiconductor layer 10 is selectively etched in order to have a
thickness comprised between 250 and 1000 angstroms in the regions 12
corresponding o a desired pattern, and thicker masking regions 11 elsewhere.
The masking regions 11 of the semiconductor ayer are thick enough, al least
2500 angstroms, to prevent oxygen to diffuse through them and thus play the
same role as the mask 80 in the previous embodiments.

Then a thermal treatment at 1200°C during 1 to 3 hours is applied to
dissolve the oxide in the regions 32 of the oxide layer 30 corresponding fo the
desired pattern. A finishing step (not shown), comprising thinning or CMP, leads

10 a good qualily surface.



20 Alternatively, the thickness of the semiconductor layer 10 has been selected for removing a
controlled thickness of oxide by implementing the heat treatment with a controlled duration and a
controlled temperature. The controlled temperature may be selected about 1100C - 1300C, and
especially argungib@ae or 1200C. 25The thickness of the semiconduetor/fayer £ aray between
around 250 angstroms and around 1000 angstroms, the controlled temperature is about 1200C and
the controlled duration is between around 5 mingtes and 5 hours. 19 In a first embodiment,
referring to figures 8A to 8D, a standard Sal structure 50 is prepared in order to have an oxide layer 30
thin or ultra-thin, i.e. with a thickness comprised between 100 and 1000 angstroms, preferably from

250 to 500 angstiams, and - hip, semiconaueter IaXerd Bnlis, wdthadhicknsssd epmprised between
250 and 5000 angstroms, preferably between 250 and 1000 angstroms.  Then, referring to figure 8A,

a mask 80 iS9GRIEES iR ik BesRidatie P dieRe suilicaloriHEesermriEHOBRIBI R/EY20 of the structure

50, the mask 8@ aeverinaenlydeterninedisesions ddk ob jae semiconducter loyes Idhus leaving free
10regions 12 corresponding to a desired pattern. . A next ste& shown on fi%ﬁres 8B and 80, is a

thermal treafHERESt ToG0B iR 3'Folrs THaPHEREE B tHd SittBn BTHE Beridd Dxide layer 30 in

the regions desiespeading. t0thexenions 01 thetsemisobdustbtlayes wikehiarehttcovered by the
mask 80. Figure 8B shows the,intermediate structure during 15 the thermal tre The thickness
of the oxide%&l’}(e? %%‘r’ﬁ%wi”&eeéﬁggﬁésﬁoﬁi Ye %’peo e g’x% & g/%?fjt ﬁgw%??ﬁnﬁ%@%%%ons 32 with a
lower thickn@8stthanmytiventheprrdgionls mwf&he @ﬁi@@lﬁ&é‘rﬁ&qﬁ%@@e@t@@mgh@%%k 80. Figure
80 shows the St iy e amRlee diaselution shihie aidengyer 1pghcorepsis32

corresponding to the desired pattern. en, referring gure 8D, a finishing step, comprising for
example thiAAFH oNE R esabaHRR e I SR dBItd YeiBi@s thienask 80 and to obtain a good
uniformiy and a desired roughness to ensure the quality of the components that will be further built on
v The mixed structure according o the invention can also be described as a
structure comprising an alternation of bulk and SOl regions, said bulk and SO
regions defining respectively a desired pattern and a complementary paitern in
a piane parallel to the surface of the structure.
13 The thickness of the bulk regions is the thickness of the whoig structure; the
bulk regions are formed by a semiconducior material,
The SO! regions comprise from their base o their surface:
- & bulk substrate,
- an oxide layer whose thickness is comprised between 100 and 1000
20  angsiroms, preferably between 230 and 500 angstroms,
- & semiconductor layer whose thickness is comiprised between 250 and 5000

angstroms, preferably between 250 and 1000 angstroms.

in the embodiments described above, the thermal treatment is performed

25 untl the oxide is completely dissolved in desired regions, in order fo form &
mixed structure with bulk and 80! regions.

However, it would also be possible to stop the thermal treatment before the

complete dissolution of the oxide {at intermediate steps shown on figures 8B,

9B, 10B), in order to keep regions of different oxide thickness. This allows the

30 fabrication of a structure shown on figure 11, in which the oxide layer comprises



In this embodiment, where the mask 80 is formed by thermal oxidation, the 15 semiconductor layer 10
is consumed over several angstroms, preferably from 30 to 200 angstroms. The difference of
thickness in comparison to the unmasked regions is compensated by the silicon and/or oxygen
evaporation wectkngichsring the thermal treatment applied for the oxidedissultien43¥0 In a second
embodiment, referring to figures 9A to 9D, a standard SOI structure 50 is prepared in order to have an
oxide layer 30 thin or ultra-thin, i.e. with a thickngss comprised between 100 and 1000 angstroms,
preferably from 250 to 500 angstroms. 5Then, referring to figure 9A, a mask 80 is formed by nitride or
oxide deposition on the surface of the thin semiconductor layer 10. A next step, shown on figures 9B

and 9C, is a thermal ireatmentatdieR0Jurngs3 Bakrstq disgalvedasadiydhe-pisiedoxide layer 30. In

this embodiment, the deposition of the mask 80 does not consume 10 thickness of the semiconductor
layer 10, ThisFE6fe BErAGTRE SEIRENGH dRESIGHSH O I EMEPRKIGE Y& I Shafishing of the
semiconducieriayei-ogeuis sriheguAaces without any mask. The difference of level in comparison
with the regions protected by the mask is reduced or eIimigated dL'Irinﬁ t%eﬁf%?isrpin}gtﬁéep, with CMP for
example. 15 IrPh it efbb it SR seteitig B iGlRes 16 1 $THC™ SHIEHLEUFE is formed with
an oxide laygesndhavmenathicknesscenmrisddrbetisren 2O0aad509 anixirdrivsnEhe semiconductor
layer 10 is selectively etched in order to have a 20 thickness comprised between 250 and 1000
angstroms iR t%)gdr%‘gions 12 corresponding to a desired pattern, and thicker masking regions 11
elsewhere. The matidngregioiis 1d &f the séfisiconduetsilayseans tiickréab g oaiTast 2500

angstroms, (0 BLEVEN! AEVARIK BB FHAHIBJRRAD AAd R Y herinedini@sithe mask 80n
previous embodiments. N
would be passible to manufacture a structure with an oxide layer comprising
10 regions with the initial thickness, thinner regions and regions without oxide. 7o
do this, a process in 2 or more steps shall be used. In a first step, a first mask is
formed on the semiconductor layer, defining a first pattem. Then a first thermal
freatment is applied to remove a controlled thickness of oxide in the regions
corresponding to the first pattern. in a second step, 2 second mask is formed on
15 a portion of the first paitern, thus defining @ second pattern included in the first
pattern. Then a second thermal treatment is applied, in order to remove
completely the oxide in the regions corresponding fo the second pattern. But the
second mask prevents the dissolution of the oxide in the regions that had been
thinned during the first thermal teatment and that are now covered by the
20 mask. The structure thus obtained comprises regions with the intial thickness (in
the regions covered by the first mask), regions with a lower thickness {in the
regions covered by the second mask) and regions without oxide {in the regions
corresponding o the second pattern).
This embodiment thus allows the fabrication of SO! structures with a buried

oxide layer of different thicknesses; such SO! structures are very interesting for

o]
e

applications such as mamories.

An advantage of the process according io the invention is that it is appiied
on a standard SO structure which is of good quality because it has been

30 manufactured using bonding technigues that give good results. The process



Then a thermal treatment at 1200C during 1 to 3 hours is applied to dissolve the oxide in the regions
32 of the oxide layer 30 corresponding to the desired pattern. A finishing step (not shown), comprising
thinning or CMP, leads to a good quality surface. 21  The mixed structure according to the invention
is thus a SQWstrusturgscomprising from its base to its surface a bulk stactereysepatterned oxide
layer, a semiconductor layer. The patterned oxide layer means that the oxide layer extends, in a plane
parallel to the surface of the structure, accordingto a 5 desired pattern. The complementary pattern is
formed by the material of the bulk structure. The thickness of the oxide layer is comprised between
100 and 1000 angstroms, preferably between 250 and 500 angstroms, whereas the thickness of the

semiconducieriayrE i amprisrchbeivesss 28 anthRORE RRERITaMaiRcafeEal: Hetneen 250 and

1000 angstroms.  The mixed structure according to the invention can also be described as a structure

comprising & SR SHBH D PEHIERNd 6T MiGior 58 it IR8sH 56 £ FE4iens defining respectively a

desired pattern Badigesomplairientary pasieincimaplaneaataiieltothe:suHasenfithestructure. 15The
thickness of thgx%nk r:?%ig s is the thickness of the whole structure; the bulk regions are formed by a

semiconductf rma edr;i:'3 250l regions comprise from their base to their surface: - a bulk substrate,

- an oxifle layerhuhibsethiektiessiisoomprises betwesr 200fanch] 068 20rengstamsypreferably

between 25 0 - & | ctor layer ' S.js.co ed between 250
and 5000 aﬁ?&%ﬁ%&ﬁé%ﬁéb%e%%ﬁ%@%d?L%%g%}%‘gﬁzﬁé?ﬂgggTﬁ ﬁi%%n{%%%%ments described
above, the tHETATE tFed8nieRtiBIDdEfornstieRs until thécorid ddgacompletelicissoiverlith desired regions,

in order to f@iMAition, some components can be realized without modification of the
doping during the fabtication process; an example of application is the
16 fabrication of dicdes.

The silicon regions have advantageously high crystalline guality and the
components can be buill directly on these parts of the silicon. Moreover, the
transferred silicon laver can have high crystalline quality silicon on which
components can directly be formed.

15 Besides, the silicon transferred layer can have different crystalline
orientations, according to the HOT technigue (Hybrid Orientation Technology)



mixed structure with bulk and SOI regions.  However, it would also be possible to stop the thermal
treatment before the complete dissolution of the oxide (at intermediate steps shown on figures 8B, 9B,
10B), in order to keep regions of different oxide thickness. This allows the 30fabrication of a structure
shown on figure 11, in which the oxide layer comﬁﬁses regions 31 with a first thickness and regions
32 with a second lower thickness. Indeed, theéLeAMtreatment can be used for removing a controlled
thickness of oxide in the desired regions. or example, it the oxide dissolution rate is fixed, only the
duration of the 5 thermal treatment has to be adapted in order to remove a controlled thickness of
oxide. _ Apother passibily fa 19 use dlferent nasking eaisoiudenin Rl selgsiively the
thickness of dif&Fénh regions of'the oxide layer. For example, it would be possible to manufacture a
structure veithrquisixides layerseomalyrising 10 regions with the initial thickness, thinner regions and
regions withoegt ?X,,é,d%g%;%tgo this, a process in 2 or more steps shall be used. In a first step, a first
mask is forfiet’ on the semiconductor layer, defining a first pattern. Then a first thermal treatment is
applied to removixia Byatratied thickness of oxide in the regions corresponding to the first pattern. In a
second step, a second is formed on 15 a portion of the first pattern, thus defining a second
pattern inc’luad%%nfir'lC ﬂed%ngé%%aégé?h. Then a second thermal treatment is applied, in order to remove
completelyctie actisiézidttio tbglois awmespondiieyiditge Seskingpatrsns tot #de Fhdifask
prevents the dissolytion of oxide ip. reg thath thin [ iksthermal
treatment 3Ad 1 %?(gtfigt ﬁrovivé %(/eée(? %%)I%% @%i%h?g’s%%lbhe%%#gﬂ%rg th%?ﬁ%gi%%(ﬂ%ﬁﬁrises regions

with the intiahthickgesasfifisi thenlegiiedstbisieresshyf tnitestmbuk yaaigioh SWie 6RR B kness (in
the regions Covefeégn rHhscseepndanask) aneiRaions iithortexidadierthrrsaiansaussponding to
n

the secon<1c|(c>}§art?esrD . Is’embodiment thus allows the fabrication of SOI structures with a buried

250xide layayeaf difftrepotidickntssedd sirgirebpatiatiiayare serpivt&GeRtRled HashER ons such as
memories. é%%?&%&%%%ﬁééﬁ%@%%m%%% invention is that it is applied

2 - Process according to claim 1, characterized in that said first controlled
thickness is the whole thickness of the oxide layer, for at least some of said

regions of the oxide layer.

3 - Process according to claim 1 or claim 2, characterized in that said first

conirolled thickness is the whole thickness of the oxide layer, for all said regions

of the oxide layer.



on a standard SOI structure which is of good quality because it has been 30 manufactured using
bonding techniques that give good results. The process 23 according to the invention does not imply
polishing of mixed regions and therefore avoids problems linked with polishing, in particular dishing.
Besides, the buried oxide layer can be formed eitt#r by thermal oxidation or by oxide deposition.

5Furth ,the sli top J; h diff t talli ientati diff t doping f
Sicon reqidrs TREPSDRIRG TREHECAM AbSE b KitatBAIRSHHSbIB (DU SRE S doped

layer on n-rrstien akie secgikpesiiameane semipongntseamerreatizedivihoutmestiication of the
doping during the fabrication prqcess; .an example of application is the 10fabrication of diodes. The
silicon regi8 ﬁ%@%%ﬁ% gse% ﬁ@%ﬁ(ﬁ@ fine guality and the components can be built directly
on these parts of the silicon. Moreover, the transferred silicon layer can have high crystalline quality

silicon on which, components can directly be formed. 15Besides, the silicon transferred layer can have
dliflferent C;I%slt“ali%c%g%ﬁ%%r@?% Ieo? t%’ tﬁg%mef If&u@‘ﬁ—l}%’ﬁ’d"ﬁﬁ n‘?atﬁ%ﬁnﬁéc Mology), ;/4

thermal oxidation of the semiconductor layer.

6 - Process according to claim 4, characterized in that the mask is formed by

nitride or oxide deposition on the semiconductor laver.

7 - Process according to any of claims 1 to 3, characterized in that the masking
means are formed by masking regicns of the semiconductor layer which are
thicker than the regions of the semiconducior layer corresponding o said

desired pattern.

8 - Process according fo claim 7, characterized in that said masking regions of
the semiconductor layer are af least 1.5 times thicker than the regions of the

semiconductor layer corresponding to said desired pattern.

9 - Process according to any of claims 1 1o 8, characterized in that said thermal
treatment is performed in an inert or reducing atmosphere with a controlled
temperature and a controlled duration,

wherein said second controlled thickness of the regions of the semiconductor
layer, said controlled temperature and duration are selected for dissolving said first
controlled thickness of oxide in the regions of the oxide layer corresponding to said

desired patiern.

10 - Process according to claim 8, characterized in that the controlled
temperature is between 1100 and 1300°C and the controlled duration is

between 5 minutes and 5 hours.



CLAIMS 1 - Process of treating a structure for electronics or optoelectronics, the structure comprising
successively: - a bulk substrate, - an oxide layer, and - a semiconductor layer, characterized in that it
comprises providing masking means to define on the semiconductor layer a desired pattern, and
applying a thermal treatment for removing a first camtrolled thickness of oxide in the regions of the
oxide layer corresponding to said desired pattern, and in that regions of the seg%%inductor layer

correspondifigtd sar@ehe HRSPTAIR I hEltETS sBcBhd Borfrgiidatincriiels Keh SR FBEEen 250 and
1000 angstgmeiidd BiRRASSASEAEINEdRe4alN theCharactriizrebinihal said teat contialied thickness

is the whole thickness of the oxide layer, for at least some of said regions of the, xi%eyla er. 3 -
Process adEHERige el1ahs §%@M@,%‘ﬁ?&%%@ﬁﬁ%ﬁ?§ﬁm rﬁgﬁ Qgﬁqﬂﬁ)ﬁ%ﬁgﬁii r?éyég is the
whole thicknags,of the sidertaverpfor-athsaid regions of the oxide layer. 25 4 - Process according to
any of claims 1 to 3, characterized in that the masking means are a mask covering the semiconductor

layer, according to a pattern complementary to said desired pattern. 5 - Process according to claim 4,

characterizegl in thatthe: maskgife me by thermakexidationiafl the semieapeuctor ey - Process
according to claim 4, characterized in that the mask is formed by nitride or oxide sition on the
semicondultsRIas of - (Begeds daverdiplPts Apg BIeTamdTed ,@h‘?r&@f@ﬁ?@ﬁgﬁ%ﬁ‘ﬁﬁg masking
means are fprmabyomaskigstregions of the semiconductor layer which are thicker than the regions of
the semiconductor layer corresponding to said desired pattern.

13 - Process of manufacturing a structure for electronics or optoelectronics, the

structure comprising successively & bulk layer, an oxide layer and a

semiconducior layer, characterized in that it comprises the following steps:

(a) providing a semiconductor laver;

() bonding the semicenductor layer with a bulk substrate such that an oxide layer

is formed at the bonding interface, for forming a structure comprising

successively the said substrate, oxide layer and semiconductor layer;

{c) providing masking means to define a desired pattern on the semiconductor

layer;

(d) applying a thermal treatment for removing a first controlled thickness of oxide

in the regions of the oxide layer carresponding to said desired pattem,

and in that the semiconductor layer has a second controlled thickness comprised

between 250 and 1000 angstroms in the regions corresponding to said desired

pattern.

14 - Process according io claim 13, characterized in that said first controlled
thickness is the whole thickness of the oxide layer, for at least some of said

regions of the oxide layer.

15 - Process according to claim 13 or claim 14, characterized in that said first
controlled thickness is the whole thickness of the oxide layer, for all said regions of

the oxide layer.



8 - Process according to claim 7, characterized in that said masking regions of the semiconductor
layer are at least 1.5 times thicker than the regions of the semiconductor layer corresponding to said
desired pattern. 9- Process according to any of claims 1 to 8, characterized in that said thermal
treatment is performed in an inert or reducing atmé3phere with a controlled temperature and a
controlled duration, wherein said second controlled thickness of the regions of the semiconductor
layer, said controlled temperature and duration are selected for dissolving said first controlled
thickness of oxide in the regions of the oxide layer corresponding to said desired pattern. 10 - Process
according to claim 9, characterized in that the controlled temperature is between 1100 and 1300C and
the controlled duration is between 5 minutes and 5 hours. 26 11 - Process according to claims 9 or
loacha};act%izelias‘ést:&w saithegd Wr@gefﬁhtﬁigk}f@% dfﬂh@iff@?@@ﬁzédhiﬁ &fﬁaﬁi@%@é@@ﬁor Iayefr

and said controlled temperature are selected for having a mean reduction rate of the oxide layer of at
least 0.5 o TGHRHRE Ba iR P ObrdlB8S Qb HRg EUA SHE A Echo AP LR tbfized in that
the thicknegatafitheexislenayanhefomiibedaeanaldreatment is comprised between 100 and 1000
angstroms. 13 - Process of manufacturing a structure for electronics or optoelectronics, the structure
comprising successively a bulk layer, an oxide layer and a semiconductor layer, characterized in that it
comprises tite fotauwing siepstdlag prosiding aistmucobductd; layaracie)ibendmgtitessemiecpnductor
layer with a bulk substrate such that an oxide layer,is formed at the bonding jnterface, for forming a
sttucture cHRPRING SGLEALEVEI; A S5 e BiBE TR Er? Serc RAGERPRVER (o)

providing naskingimeanssidrdefinpomdesited patttrorondhs semicanidicine l@eka(tapplging a
thermal treatment for removing a éirs cqntrolled thicknegs of oxide ia the Srg%o% of the oxide layer
corresponcﬂ?%'?@%g{cf §%@Q B aRdEh TREEHEE fﬂ%éﬂ&@é% ?3)'}’ &"¥84cond controlled
thickness comprised between 250 and 1000 angstroms in the regions corresponding to said desired
pattern. 14 - Prqcess according to claim 13, characterized in, that said first controlled thickngss is the
Ihole thicklbSd PR OREETRES PR Bast SO OB Ve Or E SAEd Ao of

the semiconducior layer are at least 1.5 times thicker than the regions of the

semiconductor layer corresponding to said desired pattern.

19 - Process according to any of claims 13 to 18, characterized in that said
thermal freatment is performed in an inert or reducing atmosphere with a

controlled temperature and a controlled duration,



15 - Process according to claim 13 or claim 14, characterized in that said first controlled thickness is
the whole thickness of the oxide layer, for all said regions of the oxide layer. 27 16 - Process
according to any of claims 13 to 15, characterized in that step (c) comprises the formation of a mask
on the semiconductor layer according to a patterreBomplementary to said desired pattern. 17 - Process
according to any of claims 13 to 15, characterized in that step (c) comprises etching the semiconductor
layer according to said desired pattern, for forming masking regions of the semiconductor layer which
are thickenthansthe:segisnsoal tbersemidonitkeiosdayeheargependitiget caaidatekintor paytm. 18 -
Process according to claim 17, characterized in that the m sg'n eqions of t ' ctor layer
are at Ieas?@??ﬁﬁ%@dfﬂ%@r%ﬁ%%@rl% DAL PPl FRER !L?(gtcg?%%Facggfgeegégrr%ﬁ%%%{said desired
pattern. 194rPgessadeoingidrany0f daimsiBdtetidhetarssterizeddn thdhsaidgiemed treatment
is performed in an inert or reducing atmgsphere with g conptrolled temperature and a controlled
duration, SBSTHUHEIPYSICPQBESRE ORI B A RAE BT MR

e regions of the semiconductor layer
corresponding to said desired pattern, said controlled temperature and duration are selected for

dissolving said first controlled thickness of oxide jn the regions. of the oxide layer ding to said
desired paftern. ?dg(ﬁﬁeﬁgcé)é B}Qiéa & @15 Afl% é%gr'%c‘:jt‘teerriEzzéecﬁE in"'{h)gﬁlﬁeq Pé%nt%r((%h{gg)@greflperature is
between 1{£0sne 380G anshihasporittGiechddratiddlibeandeths miniesieddifasios. &1 - Process
according to any of %Iaims 9 or 20 «éharacterized in that the thickness of the oxide layer before the
thermal treX fis CBM}H%%@BQ'[ &{T00 and 1000 angstroms. 22 - Structure for electronics or
optoelectronics comprising successively a bulk substrate, an oxide layer and a semiconductor layer,

characterized in that the oxide layer comprises regions.who ic j cli I;((Eqﬂgolled and in
that the thi€ nés&&?ﬁ%’ s@%@%@lcﬁ%r § e(r}i(f%qmgrig\gd%?e v@éeér?;g%c ?gﬁ O%I zngstroms. 23 -
Structure aggskding: tofdiaénmoRiziecpracterizes inglinethebiidattaget sonrisgsaddiehydariving a first

thickness a rggi{yqﬁgg\gggﬁrgﬁzgnd lower thickness.

22 - Struciure for electronics ot optoelectronics comprising successively a bulk
substrate, an oxide layer and a semiconductor layer, characterized in that the
oxide layer comprises regions whose thickness is selectively controlled and in

that the thickness of the semiconductor layer is comprised between 250 and

1000 angstroms.

23 - Structure according to claim 22, characterized in that the oxide layer
comprises regions having a first thickness and regions having a second lower

thickness.

24 - Struciure according to claim 22 or claim 23, characterized in that the oxide

layer comprises regions without oxide.



24 - Structure according to claim 22 or claim 23, characterized in that the oxide layer comprises
regions without oxide. 29 25 - Structure according to any of claims 22 to 24, characterized in that the

thickness of the oxide layer is comprised between 100 and 1000 angstroms.
29

25 - Structure according to any of claims 22 to 24, characterized in that the

thickness of the oxide laver is comprised between 100 and 1000 angstroms.



