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PATTERNED THIN SO OBJECT OF THE | NVENTI ON The

i nvention concerns a process for fabricating
w@eomsaonduct or on insul ator structures (SeO) RPT/IB2a07/051435

patterned buried oxide layer. The nethod is directed

to a sem conductor |ayer transfer on a receiving

support followed by a masking step and a specific

thermal treatnment realized for selective dissolution

of insulating regions inside the Sed structure.

STATECF THE ART M xRATTERNEDMEIN $SOk. structures

conprising an alternation of bul k and isol ated

regi ons, appear to have an increasing interest.

I ndeed, the alternation of bulk and isol ated regions

inside the sanme structure |eads to the fabrication of

dOBLEChOE JMF NVENTHANt he same wafer 1ike for

o TR e TRRERS) Saviese (RE' PBEpathe Sffigondyeter on

insofatbhstruetliess ($edl1)exiginpl gatiesrhed talriedosxioaeajes. The method is
conponents on SO (silicon aon insulator) regions

dir@@,tpgﬁpya PEMICANSYCI daY A EINSHRMRN aiegeivid airRRPr fllpweaskby a
ma%&%tsét@fg?arid 5%?e§ﬁi@qﬂéﬁnglod@£ﬁ]@éﬁ 2?5\(9% féygéf%'éﬁ\éévﬁk@olution

gure OWs an exanp such a mxe
of sisulatingregionkensd®@theeBed stractuhe. bul k regi ons and SO
refers to the SO regions. Several techniques exi st

for the fabrication of m xed structures. The SI MOX

BPATEOE THEARM! € is realised via an oxygen
i npl antation beneath the silicon wafer surface. A heat

tMixetnsiuctateshi gé. tstwpturas ueamprisiag pain eateroatemvesr bulk and

ol BRUREL SpS A 38 P8 P . i Snematin
of BulR4hd’iddlate® FERS inshfe theesathe BBBKRIré feddiCwl th¥ fabrication of
i mplant ions into a substrate and create correspondi ng

diffesetzaosmpang/is on Kee saeenaios ike fr examplest ruct ur e
SUr EBRBORERRESH Dufkc PAGIOHS! hth Mt Yidtific 'BnblGivity between the

rear and front face of the wafer, for example vertical components.

- components on SOI (silicon on insulator) regions totally isolated from
each other and isolated from the substrate; for example components
MOS, systems MEMS, MOEMS.

Figure 1 shows an example of such a mixed structure, where B refers to the

bulk regions and SOl 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 treatment 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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vol une increase of the oxidized silicon. Oher

processes for the fabrication of m xed structures use
worei0eaosy bondi ng of a first substrate on whiREI/EB2007/051435

| ocal oxidation of the silicon has been nade, with a

second substrate. The docunmgnt FR 2 847 077 discl oses

such a nmethod. However, nol ecul ar bondi ng requires

perfect surfaces w thout any defect. Therefore,

speci fic cleanings of the surface are required before

dNedirtngless, e fival séustypre suciaeaintasente @tzad gaiformity due to the

[ anari zati pl asma treatnents and/ or

vol A %ear 0335‘%5%/{)%01%&0&11&;(; of the presence of m xed

areas, i.e. silicon and oxide areas, at the surface of
the first substrate, polishing is a critical step.
|Qlee dorosessasoioraiie siabrigatioriQix nw@car%rw@#rego Upe h@@lecular

oolfinb; 5, 7 1P 585 Fatehoh Whis < R SRERRSH™H Sk Siln hap Heen
magie, Wit & aeeond stbsieatel TheadddutwertrFR® 84 B DIFAglisdoses such a
observed after polishjn as shown on _figure Thi s

. 2. :
me&*?%.chi H@W@é(ﬁ_r,r%W%o@?gQ'ﬁgn%ﬁ%ﬂf@ﬁeP%ﬁ%pmﬁ YitheHe any
I o I . .
oeRE S ERE SR AR 1003, 800 ok PR, 01 O onag
usibgrior egamihe chemica mecisarScd@lodlanaatubins (TN dB¢ sthermmat, mdsma
a better?él anari zation of a mxed interface,

t t ai . )
tre ST BRSPSV oA FOURA Ea. Thi o mat o cona et iy

IR ABBQSTIthe QRestincd dahietysbal, isd |dilkem 4Ry BkiderarkBs, at the
surface after the formation of a region with oxide in

surfere elibetfiral substnat awlishing ipalcyiticgkstep. sili con | ayer

IefaPoniAlR slifod ol e S iRhatu e Sile P, with the
safansgeedurir o vitfiduletosestainda guba tiadtessAfod bole Aritesalofon the
the high quality of the interface, a good bonding is

sayBtAii@€8:. The other face of the second substrate is

tln%%rt%u‘?mg cﬂé}qnﬁ% 55&%%3 %ftgpbeliighiﬁ&,eas 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 yields for the

molecular bonding.

The document US 5,691,231 discloses a method to obtain a better
planarization 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
layer can be polished very finely in order to obtain an extremely even surface.
Then the prepared substrate 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 polished to obtain the
desired thickness for the SOI.
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desired thickness for the SO .However, inproving the

pl anari zation of the m xed interface by this nethod
WO 2811489 an additional step in the process wWhPCHIB2807/051435

the deposition of said polycrystal silicon |ayer.

Anot her techni que, discloseq in WO 2004/05971 1,

consists in the bonding of two substrates by nol ecul ar

adhesi on, one of the substrates having some insulating

regi ons. The nethod discl oses the formation of

iHiQueveri ésprovingstheoplebatizatian ghthguaiiedyinterfagef by éhis method

Such fra be the insul ating. regions, thensel.ves
reiieara HAfiaSieh Budhe PrRbs ST Mieh FopEnBRPaleE, presaic
po|?z§|ryrgt§ shigbwagyert wo successive insulating regions.

hese insul ating regions trap and absorb the

i mpurities which appear during thermal treatnents used

f [ c LR :

A?{cﬁﬁérr t%%ﬂhfd%f Q?,clfolggd k?l‘? %%dfﬁfﬁﬁ@ t%gn%)lgis allh r’%ﬁ% bﬁpgwg of

twal L@jblstratesnb?r mmulabwwﬂlon Abheexf #ie ybsthtesdhaning some
based on a | ayer transfer via nolecul ar bondi ng . on a

InSyA60r %O EMEtRONi digklosst 8e A stérﬁp%rr”éea?t E@PS to
f b
OB B LR PRV G BB " S0 rsgions

theingselves madt @readispreed sih rauchua evay tthataagoagimadi d |staImEyexists

t tur Anot
befNRAtn VS S M B St e s Btihg Fepigns drap and

ab§6rbe¢hétfnﬁt§drﬁfe§ Wﬁlmuépﬁéé?d'd%ng‘ ’l‘%?é?frﬁdl‘t ﬁ‘éfaﬁ‘ﬁ@\%s uBed for
order to ensure a good quality bond |ng ItIn order to
d

strergibaningete Q@ad@gamerfapeovierttuﬁréneth@ raws afok Smpturitiee are
0 e roposes, according to a
US% {’b% %@ﬁgrh %\@;’ﬁ ﬁQ% "treating a structure for

electronlcs or optoelectronics, the structure

conpri si ng successi Velcé;ef romits base to its surface a
dipwerib st raadsdingamethadseareahased9d 2 layati teyidercyigr molecular

borl]é\}ﬁg n(ajsgbstrétté%r?Wh%H Z5flixkl ihfach haSBBEH &R%ted, and they

Iead to an unsatlsfactory bondlng

BRIEF DESCRIPTION OF THE INVENTION

One goal of the invention is to create a mixed structure with a good
uniformity of the structure surface. Another goal of the invention is to provide a
process for fabrication a mixed structure without bonding mixed interfaces, in
order to ensure a good quality bonding.

In order to reach these goals and to overcome the drawbacks of the prior
art, the invention proposes, according to a first aspect, 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
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means to define on the sem conductor |ayer a desired

pattern, and applying athermal treatnent for renoving
w@2een1408d | ed t hi ckness of oxide in the regi onBCDIB2067051435

oxi de layer corresponding to said desired pattern.

Sone ot her characteristics gf this process of treating

a structure are : - said controlled thickness is the

whol e t hi ckness of the oxide layer, for at |east sone

of said regions, or for all said regions corresponding
thermat treateentrfod r@aovi@gna controled iigkoess @f oxige in the regions of

sem,conduct or orrespondin said desired

the G BV 2o BespEitho oF FAE AR It =L S, G Sont v ol 1 ed
t Bopknether ehatdtteristigs @ﬁ%l@fprédl%s&ﬂméé@ﬁglepétﬂﬁctb@y%
corresponding to the desired pattern is advantag eousl

- sgigngtedigd dBickBess %@eaﬁﬂo@db@kaﬂ%ﬁ BT%OXIQEéfPBéQraEQFyat Ieast
Sorkﬁgt&?%gloz$8%leﬁg, 1)9%1[' UNISL IO PRions td%‘?re:ggﬁhalﬂg 5 desired
nask Covering the sem cohductor yer ‘dccordi ng
pafterna pattern conplenmentary to said desired pattern -
said mask_is forned by thermal oxidatjon of th

- (R FREIBNRIQE R Spgyg}ndugi;ork@y@r eQrreRPOAYing: f Qzl@a'é]’e%%fé"etdi Baitern
ha?@até&‘ﬁt%ﬁé@ %EMN | ayer; - the masking nmeans are
mas

regi ons of the sem conductor |ayer
- saldcmoatrelleml ttk@melslaarmft tee rl@guomss @‘f thée semiconductor layer

o ST B A A AR Bvaen 2
andi 888D al1§§trbm§? PFéTél%’bW béhaent 250 éﬁ@ﬂ 90@ Rgsirbds;

sem conductor |ayer corresponding to said desi red .
- theatnagking meanatehamaesk coveringehe sesnipendustorlayenaegording to

i_ner Lng. a h i .a controlled

a %@%ﬂip@fﬁg Z#%ﬁt %ﬂ@%ﬁﬁéﬁ pgh%&li on, wherein said

- saRNfiaek |§0|’otrhe@m/eﬁf*ermﬁl bRRIatiesi aindeoderhi8nductor layer, or by
sem conductor | ayer, said controlled tenperature and

nitdde af p@ﬁeﬁe@o§§|p@(9net@efs(ﬂm|§@@@dﬂt9r l3ye& control | ed
- tHeWn%mﬁgsfH&Snso ko di@ﬁm%gglhgr}?gBkstcj?‘?hé’éérq\?cdn%%%for layer

cor respondr hg o sai
which are thicker than the regions of the semiconductor layer corresponding to

said desired pattern;

- said masking regions are advantageously at least 1.5 time thicker than the
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 the semiconductor layer, said controlled temperature
and duration are selected for dissolving a controlled thickness of oxide in the
regions of the oxide layer corresponding to said desired pattern;

- the controlled temperature is preferably between 1100 and 1300°C and the
controlled duration is between 5 minutes and 5 hours;

- said controlled thickness of the regions of the semiconductor layer and said
controlled temperature are selected for having a mean reduction rate of the

oxide layer of at least 0.5 angstroms per minute;
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- the controlled tenperature is preferably between

1100 and 1300 C and the controlled duration is between
wG20BnAuw0es and 5 hours; - said controll ed thi CREEER0@T051435

the regions of the sem conductor |ayer and said

controlled tenperature are sel ected for having a nean

reduction rate of the oxide |layer of at least 0.5

angstrons per nminute;- the thickness of the oxide

| ayer before the thermal treatnent is conprised

bet ween 100 and 1000 angstronms. In a second aspect,

f he i pvention proppses a pr.ocess af manufacturing a ,
- e ickices DI IoAE Sl DRIt e, DiestH drigen} iR cOmprised
betdaict00 8n€ A0D0isBigBBorisccessi vely fromits base to its

surface a bul k | ayer, an oxide |ayer and a

sérhiacmn@t ayPachyde, i.naﬁafﬂ%p@n%@é ? PreGRas ¢k manufacturing a
strGQIR ' % uC%%?trﬁﬂ{ggo%?gyﬁggﬁ%t%o&@%prtﬂ¥' .détﬂﬂ: comprising

e
sem con ayer; b e Sem conduct or

sutcessively frioma iteubdses td Stisr surtacauahbiilkatyam arxiostield Eyer and a

is fornmed at the bonding . interface, for farmng a
SeIGONEHEI0E 1YSHpEha ?ﬁ@r@ﬁg dpdatitgam F?W?@Sstﬁﬁéo@mgg SRS

hGai midHh ] uctor layer; (c) providing

(a)%&gﬂ?w‘ rrggns tgﬁggafr?%ggé desired pattern on the
(b)sondiog diue tsemicaydrrctor( kdyeampthya fogylla stibstratel sucte Htateam oxide

for._renovi nq(;l % cgntr.ol I.egqr}hi ckness of oxisge inthe . .
layepdp JRUNSY Fthibieo RPN 85 SYHYNE A (Bruckirg comprising
suctlRsshaf, PPatdfd BubsiPAte, O%iB8laydrainacdethicshdGGoPlaykhi S

process of manufacturing a structure are: - said
(c)quavidid ea@skingokaaes o sefine aesited patikinesss the seméconductor
I3 gx_i de | ayer, for at |east sone of said regions, or for
Y&l said regi ons corresponding to the desired pattern;

(d)-agpohgng edineRpaPfrehtnteri ol FaMEVIAY & coRysiiedCRidkaess f oRide in
to said desired pattern have a controlled thickness; -

thesrgigipnsorftthe oxile laneckereaspapdinghe saigidsaisedpaitaen.

S QRO LRErd B Rtics 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 regions corresponding to the desired
pattern;
- the regions of the semiconductor layer corresponding to said desired pattern
have a controlled thickness;
- said controlled thickness of the regions of the semiconductor layer
corresponding to the desired pattern is advantageously comprised between 250
and 5000 angstroms, preferably between 250 and 1000 angstroms;
- step (c) comprises the formation of a 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 to said desired pattern.
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corresponding to the desired pattern is advantageously
conpri sed between 250 and 5000 angstrons, preferably
Wheirsaet9R50 and 1000 angstroms; - step (c) coP@FI/IB067/051435
the formation of a mask on the sem conductor | ayer
according to a pattern conpkgenentary to said desired
pattern; - step (c) conprises etching the
sem conductor | ayer according to said desired pattern,
for form ng maski ng regi ons which are thicker than the
- saiglgineaking aegionsareai prgfarablyzatdeasis] .bdimednickemthansthedegions

maski ng regions, are preferably at least 1.5 tine
cortrﬁ%qpé)?nq ﬁgﬂa' Iﬁjgsfrggipgﬁgrrborrespondi ng to said desired
- tHatHeRfAl treatriént ReserRirmidoeiat & iHert &r Fédtfdnﬁg’@ﬁnbéprﬁﬁre with a
inert or reducing atnosphere with a controll ed

contegiiesl é@r@p@r%th@ &ansorft r@nﬂr@ﬂe@uﬁu&aﬁ@m Wikered rsaidi epntrolled
thiGHEs5 Obt ‘Pﬁ?trjéb Resp 1k §Jh§ich§9b&Bf Igger.t ggrresponding to said
uct or¥lay g to said desire

sem cond er correspon d
degiedd gratters,asdidc gonhtrolldcdeinpepatusd uirel aldatibur airé oselacted for
.selected for dissalving a controlled thickness of |
disgQiving ianC?'PFéO'le&gi”Bﬁ@%ﬁ% Phoxile Hr theyegians: Pk mxidRy layer
' g - Said controlled tenperature
coﬁré’s@oﬂﬂeiﬁosﬁéllggiegﬁgﬁ?gggmc and sai d controlled
- sdidgr eantanileddebypenatene & betwaers 1 $00 abdH@O0SC and keidosordeolled

| ayer. before the therna reatment is conprised

duglbfs RebRsn b ARbEhPERs. In & third aspect, the

- thd VRIMel RYePHERAE &he dhEfrhAICH&4tendrtNis Roffirisell Kstwen 100 and
opt oel ectroni cs conprising successively a bulk

108QiIbsgstH@ms. an oxi de | ayer and a semi conductor | ayer,

- YRR 08t e veb 6 WoPBae /Sy BERRE B Tedgotronics or
opioRMB N’ camprising &licBéssivelpfa bR stibstratd!rsh exide laydrhgnd a
oxi de layer conprl segggcgl ons having a first thickness

semifPndegiosiayerainaer e Y thafwie eKideklayes comprises regions
whose thickness is selectively controlled.

Some other characteristics of the structure are:
- the oxide layer comprises regions having a first thickness and regions having
a second lower thickness;
- the oxide layer comprises regions without oxide.
- the thickness of the semiconductor layer is advantageously comprised
between 250 and 5000 angstroms, preferably between 250 and 1000
angstroms.
- the thickness of the oxide layer is comprised between 100 and 1000

angstroms.

BRIEF DESCRIPTION OF THE FIGURES
Other characteristics, objects, and advantages of the invention will appear
clearer in reading the description below, which is illustrated by the following

figures:
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- the oxide | ayer conprises regions wthout oxide. -

the thickness of the sem conductor |ayer is
wa@eoant@geousl y conpri sed between 250 and 5000PCT/IB2007/051435

angstrons, preferably between 250 and 1000 angstronms.

- the thickness of the oxide layer is conprised

bet ween 100 and 1000 angstrons. BRI EF DESCRI PTI ON OF

THE FI GURES Ot her characteristics, objects, and

advant ages of the invention will appear clearer in

r ddglineg! sh@N@Iesmb(eptstMtlﬁemmerimg:Euliksarid $0Qsregiorsl by

t fal lbowng fihqures: Figure 1.shgws a m xed str.uctur.e .

et & ZnahBte B R EapRGH oG TR e ol i g, tihing
sulpdienesammixeddegiongg occurring while polishing

substrates with m xed regions. Figure 3 shows a

sdtigurgt 3 Bhews assaernatisncropeaestionn visw ofsa SGtsiiustusa on which

' gpcptjg ' the invention is
the\é\%%ﬁjneédr&%céé@m 4 eﬁ@&%@gﬁ%ﬁp@“é&di fferent steps of
a HigueesA tof 40eshdvadhe diffgrentistbpSCbf atprocess ©f rramufaeisiring

5 and 6 are schematic cross-section views of the SO
saidiSQLeUNEUre.| | ustrating the diffusi on phenonena.

Fi gl fed 5! a°'ncf‘_69ér%°d§'cr§é?ﬁé{‘fi@Grd%is%édtiBHt\}iéWs s tﬁé%ﬂstructure,
i nsirde the said structure after a partia
ilusirateg tnei diffusibn tpienoriea. | ayer. Figures 8A to 8D show
the different steps of. a process of treating.th .
st Flgtie secomanmanaung FErEligReiphimn THids e sgid SO
str@&u@aﬁé}%{"ﬁbh%l 6|sfsBﬁﬁi6Htof$rﬁ@g§id@fla9erpr ocess of

treatlng t he structure ac.cor I Ng to a second )
erfligeresedA . torBusleew 1tae difensnt apsyaf e PiPedssr enttreating the

strt%tsPesagéoraingrtgcaeﬁr%t 8Fnbtordﬁ’ﬁélj1tr.19 the

Figures 9A to 9D show the different steps of a process of treating the
structure according to a second embodiment.

Figures 10A to 10C show the different steps of a process of treating the
structure according to 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 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
and in 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
located on the surface of the semiconductor layer, only on determined areas of
the surface, thus leaving free some areas, whose surface represents said

desired pattern. In other words, the masking means cover the surface of the
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structure according to a third enbodi ment. Figure 11

shows anot her enbodi nent of the structure that can be
W@Riaiin®eh by t he process of treating. DETAI LEDPCT/IB2007/051435

DESCRI PTI ON OF THE | NVENTI ON The i nvention di scl oses a

process of treating a standgrd SO structure in order

to fabricate a m xed structure. The process consists

i n providing maski ng means on the surface of the

sem conductor layer to define a desired pattern and in
ser@mnsdun@ralamr paly tin eatgasntwhese eem'fa@eséeerasenta ya pattern

ns, of the.oxide |layer. "Define a desired

CO'BQ |rerﬂary Itﬁg qer?'r?ﬂ p?tt%nxt that the maski ng neans are

| Tpat adr@n“drbg” sHEd@s an ofhig exs emmenehicéiothd ayfface of the
only on determ ned areas of the surface, thus |eaving

semicoRdyeios layerad.e. Méuﬂ@ﬁﬁhd@mﬂ@@ﬁé@@nﬂ@ dsaegionesefeesito a
Hi%ktoe?ranla %In ot her words, the maski ng neans cover the
POISINfAEC T "t hesen conductor | ayer only in areas whose

stiRégioas' rEesanitsisaerpirégions camrmé&ﬂwwﬁacd of tHeeoxide layer
desired pattern. The word "area" neans in this text a

(repRRetIvElY e SaTBIcoDARERE fayer): i Ofar WoHau a8 Ndapdidure 3, in
codiirfate S RRAULL 20 0%) AUBERASH BEHPSTCHRS! ANind RIS layer

to a portion yer. "Regi ons" neans
(respedtvely Hur semicdnelustorflager)dé seiee axiaddDl mdeme with x and y

refbisToh 0 the erPriRa el Prge: BI90S iRt it dhé PHdE epsmgctively
seeronYJuct@r %%/épﬁé@t 884 tzorefé‘rﬂnﬁtté Yeé wdrichlP direetiéi i d@fection of
| ayer resFectlve the sem Conductor |ayer) is seen

theatﬁl@mssﬁ vbihenayeni the regions grerdsiflisediaygx aad yiepordinates.

(18 B EDupgRolie thadidiohy of sb bk ReuaferitifSponaing to the

desiRdEpaite®. 19 thibaexty esdrresondiig” &ﬁéé@tr(éilthécddsﬂédQ%glons of
the thickness of the layer), the regions are define

theo9X'ﬁ|eaJﬁMe'§/ apddngi regians, dﬂ'ﬂ?dd BYi th@op&ttﬁyn ox the sepmigonductor
laybPHr@NScQbat fABe 38 14 iYrafl HIEREONH BthdrWbRR, the desired

regions are located at the same position in the plane (x, y), i.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 surface of the
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 structure.

When referring to the semiconductor layer, the regions of the
semiconductor layer corresponding to the desired pattern are the regions of the

semiconductor layer which are free from masking means.

The method is described with SOI initial structures realized by the Smart
Cut ™ technology, but other structures like SIMOX, BESOI, Eltran ® structures
can also be used.
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desired pattern. In this text, "correspondi ng" neans
that the desired regions of the oxide |ayer and the

wo egson®Idefi ned by the pattern on the sem conRPRIB2007/051435
| ayer are located face-to-face in parallel planes. In
ot her words, the desired regions are |located at the
sane position in the plane (x, y), i.e. they have the
same X and y coordinates as the regions on the
sem conductor |ayer defined by the desired pattern;
aléfemieg toaligutend, samOls initial csirugiunen 80sam fwidieh othet treatment

(e ino S ﬂef ne X’H@%e de |rreﬁ [Jattern The desired
30905§| @ng ?“?Vr?@ '89 0§ ﬂ?% descri bed as

t TeepstRickGlel SO c@fnﬂrh%sd@@uﬂ\eéuwtétérm adh bReIeOMyEe 30 and a

| ayer, in a direction perpendicular to the surface of

semKONSUE@EIaNes 10wen referri ng to t he seni conduct or
| %8 ouk I%gbét‘?gt'[eoﬂfﬁﬂltf%@ oty Sba¥8rth|s aim, it has a
Ny to the desire pat

correspon ern are the regions

suftﬁtlehhmlelefésspn@wmlgrof Inayeredshofomicroetars eThe dolkn@sdstiage 20
means. The neth Is described with SO initijal

is f9fm9€t%rae§”9|§ati’q||2€&ﬁt6§}a|t Hee Shepe. otk Pety Gabk IsaBPBIS:, glass,
quas, SHABESr Fr?efté‘ﬁélﬁg r'n'alﬁgelg' MouRERDstratd Fsr%?m(eg)ofaat least

structures can a e used. Referring to figure
twasOlaténdls j sthclesd aoe ontoﬁ@coihemhl ch the treatnent

di to th t b f
S BRrerien dule layRt TB5s &8 e e ne SRinEoBtcior Sraterd) The
ser%\'bo%lb@%r'l@é?” 03haghd é‘f SieBt SAEUThE semfotidudfor- I%)Té‘rﬂ 0 may

substrate 20 stiffens the whole structure :
altemagveian?e iof ehgempinrationi ef @nsuperporitiensof aly [siashitwg of these

e ENRIc e IPEThH b et S S o) S

Cee GEdnicdABNbIOF €, maledias, isluandriocrstamihber p@@thrstéﬂhﬁe or
Al ternatlvel¥) the bul k substrate is forned of
er

amogRRAUS: \WoMaKberdanes] orgigtAere® Orews er nae- p@!"Wﬁ The
:gﬁbggﬁ n%ruc{cﬁy%frye}omTﬁ adg%nn é’@g%%‘?g pted - Ty rec?/lvmg

ele&ronic cﬁlopt@ele&r@ac coheahems:onduct or | ayer 10 may

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

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

bulk substrate 20 and the semiconductor layer 10.

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

Especially, the manufacturing can be firstly implemented by providing a
wafer 70 with the semiconductor layer 10 therein, the semiconductor layer 10
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alternatively be of a conbination or a superposition

of at least two of these materials and/or a
weemenpwed ti on of several sub-layers. The seni PORTBOQHS51435

material is nonocrystalline, polycrystalline or

amor phous. It may be doped gy non-doped, porous or

non- porous. The sem conductor layer 10 is

advant ageously adapted for receiving el ectronic or

opt oel ectroni c conponents. The sem conductor |ayer 10
lyings abitheasurtapeoeidhg wafen70Idedining 2 et &yies on a rear portion 60 of
th advtaérg geously | ess than about 5000 angstrons, and in

ep\é{? I curar |ess than 2500 angstrons. For exanple, the

Sﬂ'ﬁi‘eﬁ@@f@rl(morhai/ Peehf 4 @i bRV atertdn tﬁ%r@fifﬁicbﬁ@umeﬁlayer 10
around 250 angstrorrs and 2500 angstrons, or between

beiggdbna inthe bwgshatens! ar@ronmoe KnghenskxelyTie waleg 70 may be

= i Water EimpTsfiga PO shBSaR 4 UifiuMBysl SFEEEFe (ot
showyerin Jdarticaiae thenwdifec 70r ¢arg imluden asoiffer wsttustrebetasen the
done bze a wafer bonding technique, as illustrated

b
holggr fs1u§>§|;r@ @ﬂ,d the gﬁ@lcm_dugg%elgygq |1)Q, afrgaged for adapting the
. : et . OV di
TR O Bese b el STEOL Y (R dcta0fs. For
exarmples ém sanehudd ocompages aldilhadlaer sitbstriate,susiGe butiér lyer with

o OF Bhel el el 5B B BB o o
SiT&bPEehnd/bhg sHACSkEhRbNEEBMSF 1a}@r Bigvar fthen in the
bul k material or grown on it. Alternatively, the wafer

78divaptageodslyo i semicardustorc aypr i16h has deeol eritaxially grown.

CrpgRThe B g p bR eyt Y fifeEBgte jtidRby Ldlng e
kn@Wh Uethriiguéeone D, t O¢Dhahd BB Yksgpertigelgnewt fewer deposition,
sem conductor | ayer 10 arranged for adapting the

chemgtce M@%f%gpnb@ﬂmeﬁwﬁé@e@m@@‘%?ﬁant s and/ or
f Wnéﬁ'gtéﬁ'ceglsigﬁgﬁﬁﬂ)&?din Me WZ‘@& g@gg@;%{bﬁa@te 20 such

conprises” a er substrate, ayer
thatitidnsemiconductor layer 10 is adjacent to the bonding interface.

Advantageously, the bonding is firstly implemented by well-known bonding
techniques (see, for example, “Semiconductor Wafer Bonding Science and
Technology” by Q.-Y. Tong and U. Gosele — a Wiley Interscience publication,
Johnson Wiley & 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 be implemented just before bonding.

Optionally, a plasma treatment of one and/or the other of the two surfaces
to be bonded, is performed.

Before bonding, the oxide layer 30 was formed on the semiconductor layer
10 and possibly on the substrate 20, for being buried at the bonding interface
after bonding.
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a Ge concentration continuously increasing in

thi ckness fromthe holder, and a SiGe or Ge and/or a
W@Raiin®e Si sem conductor |ayer 10 over it. PCT/IB2007/051435

Advant ageously, the sem conductor |ayer 10 has been

epitaxially grown. Crystalljmne growth of the epitaxial

| ayer nmay have been obtai ned using the known

techni ques of LPD, CVD and MBE (respectively | ow power

deposi tion, chem cal vapour deposition, and nol ecul ar

b#anneﬁmtmquennthieﬂxicﬁ l@yetaafﬁ elnly folrmexd)bwaw@eturaé oxidation

fer 70 10 th strat hat

of HETBITaNdY P aé{;% "F ea?ﬂ %?ﬁ' %\% SHBﬁt&?tﬁgzo surface,

forlf@rtrmr]g@p@tw%d(y)a@é w@pusl y, the bondi ng is firstly
i_rgl enment ed wel I'- known bondi ng techni ques (see, for
e

lﬁpn@turalsyﬁﬁj@tmm Wolﬁaﬂﬁtpeﬁheg@ﬁ@ahgn of ioxitee p&-’r&bpltates and
|SI&fTﬁ‘§rU}? h%gé/emlle}ﬁnéﬂmtgr a%P% ﬂfaye Gsele - a Wley

ersclience pu nson Wley & Sons, Inc -
f Bor EﬁampdﬁtlfauhleSéem|Ebn6uctborayex aons ef Sirol 8iGE 28i atoms at the
bondin of hydrophilic surfaces or surfaces rendered
SURGE 8P |qXVEe¥h%IO & inGt@ospaere. anwatqréaﬂlpﬁele§tr@a§t feggther

forgﬁgﬂgiﬁgléa%% ﬁgtl\lléj yeP D005 Q?Qﬂﬁf 8 | rtbKeeZtG V%)mprlses

t reat nent o one and/or the ot
silicom Bhswiace ithe atsncnared by @endtoren@id). LBhfa{bIn ia layerdi ng,

| 355 Mabral el 5 GRS SUBke LeUaDy. orBE Mg weter
mdiedules G thle sbraeésdof NheT ErRperREt &) W'(ngéﬂ‘ht@n% and
enbodi nent, this oxide layer 30 is only forned

semmdaptomi@mﬂuodifprdferfmmlr@mfwdmmmcbbomcw@r 10

A A T R

abo®ys50 8agktiams depéadifgiarosurtfcearesitmepit @6® ibefdre ordehg.
i slands on the sem conductor |ayer 10 surface. For

ekurfpisecond areodigiant ottt cdde Ilayesr 3Qoisi adgitioallyoformed by
speitﬁ?mq?ns%n% S%%IE?ﬁdUQ’ th%g/@ Q‘H&j/o%mﬁg s%?tﬁ?te'ﬂ).
j &3 Sget her

ere react
The purpose of this oxide formation is to provide a dielectric layer with a

predetermined thickness for manufacturing, after bonding, a semiconductor-on-
insulator (SeOl) structure, the insulator of this structure being the oxide layer
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 layer 10 is of Si or SiGe, SiO2 layer 20
may be formed at the surface by oxidation. If the substrate 20 comprises silicon
at surface, a SiO, layer may also be formed by thermal oxidation

Alternatively, the oxide layer 30 may be formed by deposition of aggregates
constituted of the oxide material. For example, SiO, aggregates may be
deposited.



10

15

20

25

for formng a SIQ2 native |ayer 20 at the surface. If

the substrate 20 conprises silicon at surface, it is
W@k®s/1cvered by a native Siq 2 ultra-thin | ayReT/IBRO7#051435

natural oxidation is not avoided due particularly to

the need of water nolecul esjon the surfaces of the

el ements to bond (substrate 20 and sem conductor | ayer

10) for perform ng a hydrophilic bonding. The

t hi ckness of the buried native oxide |layer 30 may vary

f Tom payemnetars ofothebionmaton &fdgee raxide aeq)@ndtrol@cbauch that the

ox'éﬁé%iﬁﬁéﬁ?r RES T PredpGimTe iR Bt peiata diERefis, parier

betbaeemﬁélg‘enmmrtﬁouo@yéhqeo%ﬁmtﬁ@edbgﬁr@t@ d@yer and/or on
t he substrate 20. The pose of this oxide formation

| Sdvaniggeorsly. e oxicecteyPt 30aipethirnPr witea-piedEpe expmgte, the
oxigB! Iggé}egﬁ r{a%ranfﬁ{é% d Ul J}gqoorﬁ ﬁ&r?é}%‘éﬁn&’ouﬂﬂ 50 angstroms
Sént tonduc e

or - oni nsu at or ructure

and asourat omo&néngm@nstpreeérablsf MWegntﬂm@ and 2180 bag@trorﬁé
The oxi de | ayer rmed by oxidation_of th

s&FREREU 89“7%)?@ n%@ ﬁ%t&etyat%rz%f Nohénes Wafer 0 at®. ‘bonded
tog’é?rﬁc_’eeregi%{i‘?&%lt thd otxtbee %@r‘ig%&é’t dlat'%ytﬁﬁ i eogsgire9|6usly

ayer orne e surface
ex@akﬁﬂtion If the substrate 20 conprises silicon at
face, a Si | ayer al so be forned t herm
SRRy A It o Stel oot rapliotaly ikpiegented for

reﬁ@f*(ﬂﬁ&tﬁé’bgmﬁt ﬂw'eQHtéPfacéggfegat es constltut ed of the
oxi de" material. For exa aggr egat es may be

damrmgdﬂmr@aﬂfartbeéh aess h‘é e) i &h isothemnhredpized such

th%#@%&@&l%%ﬁswﬁ'%@% Koot ol Bl fpl mpes 10 s

tween the sem conductor layer 10 and the substrate
20 Advant ageous@y the oxide layer 30 is thin or
uAy deehnigue i rwalRs fpdlectionh@ay el esedysychzgs raencal etching

techRldteN$550inGthéS pBRSYSRGIsniit PRES BEMISgy WAAPTE kRG%N per

se to the skilled person (see for example « Silicon-On-Insulator Technology :
Materials to VLSI, 2nd Edition » from Jean-Pierre Colinge in « Kluwer Academic
Publishers », p.50 et 51), taken alone or in combination.

In particular, if using the Smart Cut® technology, the wafer 70 is implanted
prior to bonding, with atomic species (such as hydrogen, helium or a
combination of the two, and/or other atomic species) at energy and dose
selected to produce therein a zone of weakness at a depth close to the
thickness of the semiconductor layer 10. The implantation may be carried out
before or after forming the thin oxide layer 30. Finally, once the bonding has
been carried out, Smart Cut® technology comprises supplying suitable energy
(like thermal and/or mechanical energy) for rupturing the bonds at the zone of
weakness, and thus detaching the rear portion 60 from the semiconductor layer
10.
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and around 1000 angstrons, preferably between 100 and

250 angstrons. Referring to figure 4B, the substrate
wQeoantiophe wafer 70 are bonded toget her such PEEIB206T051435

oxide layer 30 is |located at the interface, as

previously explained. Qoptiopally, at |east one step of

heating is additionally inplenmented for reinforcing

the bonds at the interface. Referring to figure 4C,

the thickness of the wafer 70 is then reduced such

t At qntienahcﬁtepr ehrfinighing ooy 0polishingro AP, quningl,e thermal

sent uctor_la 10, 1 e echni que o
e ERIEET oMb L REaan e et Sntie FachER M ciber® Rlve o
smb@ﬂhﬁhdlﬂfbmd ol demgiBoR@lidtehidyer 18Mahis finibkihg step may be
t echnol ogy ich is known per se to the skilled person

'm@@@@nﬁﬁ PEqaieRrafter dhe h@@htr@im&@ Gegeapedrbelomol ogy
Nﬁtﬁér‘ % ecps EXJ"EHSO %%d QE&U (ﬁécP nwﬂp rﬂntltaa:tfbnp'agé&%lngs to the

ein m ¢ 'Pub ers
invé)mont aken alone or in conbination. In particular, if
using the Smart Cut(r) _technol oary the wafer 70 is
1R

i Apeahianes Sk stturtysml Hys ¢ SoPHGcespivelydrondigdpse to
its gﬁrﬁé’@ﬂ@lﬁtﬂk sUBLIrs® 2, tRe %9;3%' 19341 85 aRf tltlé1 Ean‘ﬂﬁbnductor layer

or other atom c species) at’energy and
10sel ected to produce therein a zone of vveakness at a
depth close to the thickness of the seni conductor
| ayer 10 . The inplantation may be carried out before

Orrhéfdrééegsoééﬁdﬂéllnghé tﬁé‘iﬁteﬂtﬁbﬁ’ﬂnbﬁ’d@ép@ mgFe\ fh%'rr'n‘él treatment
once 't he bondin been carried out,

(thakewhiniog dgycrcﬂmﬁbrn é@@llwytmgelggtw%lblr@rn@nerdyﬁlr@d|rIeGIonS of

thel, SIS o420 e A% e G, Wheyef, e el [ are

corr@gdorieid tooa deCiréd pattehe sem conductor llayer 10 . An
optional step of finishin ol i shi ng,

clreamratgrrachempadinendathee gmal g’?awttf@nisﬁb? Ehdigselying the
oxiBE 1§ erFin" GHYGESPLY Fddidhs | N Order to have a

To this aim, the thermal treatment makes the oxygen of the oxide layer 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
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 would occur but much slower.
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snoot h and honogeneous sem conductor |ayer 10 . This
finishing step may be inplenented prior to or after
WQ b@she@d t r eat ment descri bed bel ow. O her st epSI/mRP07/051435
al so be provided, with no limtation according to the
i nvention. The obtained SOstructure 50 thus
conprises successively fromits base to its surface
the bul k substrate 20, the oxide |layer 30 and the
sem conductor |ayer 10 . The process according to the
i Teeensuwe thensisletivip of yhe glissolutiomel ther exidedayer 8hamasking

melongie e el SaE i biea b iP5t fbgeration of

thel BRYGET BOmirtRe regRINR Bf SR GeflfsoidRtidreBiyeR corfe®ponding to a
corresponding to a desired pattern. In a preferred

pa@?ﬁﬁ‘(ﬁﬂf’ﬁ@ﬁfﬂe 3y t@l’ﬁféﬁ Agpireqd pattent consists in
'R%?%rﬁ’]bntg ﬁdl{?ﬁe S hﬁ 3 ﬂr’sqrerﬁg?dﬁe%?' ﬂe@eﬁﬂg‘aﬂdﬁ&gm@%as a

ISYalm ermal trea e OX

corhthﬂle@Xtrdekdmer:or&eréed fhetwean d250 e 3060t amgmgnm hend the
sem conduct or | ayer sgo that the thickness of the

Maskinge MeANS 2 aefﬂa@gsgg it povere Big RemicorGRiPedayss 10
acécﬁgméeﬁx a@ﬁ%tt@% koﬁﬁéﬁ?h%(sy %5 B Sé‘élgequéaft@r'ncgﬁ@?’éaMQ free

em conduct or has an I n nce on th
thedi rfe'glimisom&n@omammcﬁng otto othex ggsined Tpatterhn nAdée trmask 80

| a the f d | ut t
advfiEGeT PREvTS R iERidh BRE Verplih ot bR papen frgm the
red@n@W%‘F'ﬂ?@@@Mﬁioﬁdﬁ@!ﬁ?ﬂ%&‘?q PESHRED by 2Re #ELIOPAANG at least a
angstrons gre erab angStrOWB O the Contrary

th|¢lmetsaénmt @md@@t’f@ﬁoﬂmtmma hick, in particular

Ve e IR

se@icopaustor My erflitsbiewnencien tiiek lsénfesndudisrtiay@ictias been etched
sl ower. To ensure the selectivity of the dissol ution of

in ender &xfoger thifyeagiasts, 12RaREARONAIAG 0 rid dasiredmadierded i n
ORfIE" thickeP ¥ &hg trBGioRs 1 HHr@ AR AGTHHF YGRPEEAL S Bhit the

diffusion and the evaporation of the oxygen through these regions, and thus the
diffusion and the evaporation of the oxygen mainly occurs in the thin regions 12.

Typically, the thickness ratio between the thick and the thin regions is
higher than 1.5, preferably higher than 2.

Therefore the diffusion of oxygen mainly occurs on the patterned free parts
of the structure (i.e. parts without mask, or parts of the semiconductor layer with
an appropriate thickness), and thus the dissolution of the oxide layer occurs
according to 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 or hydrogen atmosphere or a mixture of them.
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t he oxygen fromthe regions of the sem conductor |ayer

corresponding to a pattern conplenentary to the
waeleesnemIpattern. Referring to figure 8A in aPET/IBAO07/051435

enbodi nent, the sem conductor 10 has a controll ed

thi ckness conprised bet ween 250 and 5000 angstrons,

and the masking neans are a nask 80 that covers the

sem conductor |ayer 10 according to a pattern

conplenmentary to said desired pattern and | eaving free

t Héerfaﬁtémtmzntisrmr@@p@ﬁr&ﬂ agch that hre thie desieed pegioes the oxide

avg} SpoEabeen 0 ERAET e udBs Bl HE 5BM@Rductor

|ay§ermconductor | ayer 10 covered by the mask havi ng at
| east a thickness higher than 100 to 500 angstrons.
AFeeillugtratiag yhe H’@‘ﬂl&thnn@f the @xigelayerGX) due o pxygemgliffusion,

flgtﬁ?{:ﬁ(aﬁ(ﬁ 8. b Fe% fi\f@g%tc?{%sé e%&fon'aﬁ oW of %%ﬁﬁfgmr@ 50, one

semn conduc ched in or

dufirg diffusionm ar&gtrwmthéﬁaﬁemue‘apuondl ng to said desired
pattern. The thicker maski nt% egl ons 11 are thick
enigt]%ﬁtryﬁtuﬁ‘? PGPS [Wey ot PIENSF on and t he

feﬁpﬁpggioﬁﬁucbﬂﬁu&éy rHBE/QH&’h these regions, and

sron and aporation of the oxygen

Haght sidegbulkssubstratee20hi n regions 12 . Typically, the
thi ckness ratio between the thick and the thin regions

sepafaifdypi ihe pide 1ayer 39 with p{RICkN@SPer t han 2 .
gﬂq %EQufr‘leP qﬁaﬁhgfdﬁusqgn Bﬁ é?\ei% iRl m%ﬁ%férns ﬂﬂa &ifGsion

erned free parts o ruc ure (1.
equatidrostthemsk, or parts of the senmi conductor Iayer with
an appropriate thickness), and thus the dissolution of
the oxide |ayer occdféz. é)cc?j( é(tzofthe sanme desired
pattern. The heat treatmen :’)oc&ésed for dissolving
the oxide layer 30 in deS|red reﬂlons will now be o
de¥terdegraxiphextrads tiansyermaly tpsthenpyenel@nes. hasdig origin at

thé BEAfer Vs ﬁw%dblﬁﬁg%%r”%?%ﬁﬁels ﬂ)élhfed 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:
cm?/s).

Fig. 6 schematically shows distribution of oxygen in the structure after a
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.

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 the fact that the atmosphere is chosen inert,
as it can be deduced from the boundary conditions.
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argon or hydrogen atnosphere or a m xture of them The
heat treatnent is processed such that in the desired

WO e@son®9e he oxi de | ayer 30 reduces in thi ckneBGT/IB2P07/051435
oxygen di ffusion through the sem conductor |ayer 10 .
For illustrating the reductjpon of the oxide |layer 30
due to oxygen diffusion, figures 5 and 6 show
respectively a cross sectional view of the structure
50, one during diffusion and the other after
dirf f paitisnlarThi@estfolewinge reectiant aceusst Wb the f sigifage of the

domains, - | ef Lde. (top sem conductor |ayer 10 d
seftiRgfBior oy . § KHEiELt RatEPoefe aikfls i Bhed Rhathe tayer
is igilkent ayer 30 with a thickness dox. It is assuned

that the diffusion of oxygen is in ope dinension - the

di f fusi on equati onSiQ:2 ttHan— Pzt 601 d2C(z,t) dt dz 2

e. z-axls extends, transversall q t.he |ayer
o ahEnd T AhSu e MR AR, 186 acBr T he. o e
llayer 30, and is pointegg+p_tRpOPositive value in the
sem conduct or | ayer 10, and to the negative value in

t for indreasiopdine &ffecioey o thjs diffusiont lreprexipgerdeoxidation of the
oncentratiaon at tinme t dat, z . DT) is the
sufffoh e rrecdtefdugarBres O malked genet n’ che
S @3l the e EQbsttatBi 20 isOrEH shick Hhe- 0X§gefstRé ioxild Myer 30 can
shows distribution of oxygen in thé structure after a

notyegch the freaenirface)af dee Buksulbstratn2@ate is the
O BAER S M5B DB 49 ELG A HB I st
20 difeusiel fedrh toe paknsdbstvate ROtthehdokiesayxat3tat e 20 (sl |
afﬁxrc:%\ll’d(i)r?gl{/,it lérrg iss?a cz:iotm;t)gtie"[io%xti)gtsveie%t t%reflgﬁedsiﬁusion and the right
diffusion, as:
- left flux is greater than the right flux (large arrow in 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
and the atmosphere is inert:
— at the very first moment 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 diffusion
through the semiconductor layer 10).
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If the top sem conductor layer 10 is sufficiently
thin, sone oxygen of the oxide |layer 30 diffuses

W@ brosagtvd t and evaporates in the at nosphere apCT/IB2007/051435
surface of it. This diffusion is accelerated by the
fact that the atnosphere is;jchosen inert, as it can be
deduced fromthe boundary conditions.In particular,
the followi ng reaction occurs at the surface of the

sem conductor layer 10 if the inert atnosphere .
cEor ekanple; dhne genlicand notieed &yalr farsa Shlaget 1 ¢ bavingi ahiekness

of Efelit 2hp; ipsiroms 4Rp' BB ERPRERIRGr BBGM4 PRl B oxice

diseblutieh ®legihsodt 400us 1didecbpbion, a previ ous deoxi dation
of the surface of the sem conductor |ayer 10 may be

y b
ddhen. Afer Redpigrminagh§meaprd Jb the thigknessnpt ke saeniconductor

Iaygmﬁpgges%?l Fﬁm%éP??o ltﬁ%%%}/g(?n %ﬁ‘gjs% @%??Dttﬂ@ fti'i@"fappllcant

calcelated ¢thtdsft aiffugibatdetermibes EIPps@Ihataly tthe wholé resulting flux
substrate 20 diffuse fromthe bul k substrate 20 . to the
frogxide| HiRranidiffiagion igiien PsignHicat framathisgefeminegrime.

in B8 MEEFaddtnd Blerfifdaleiens 38t gos 1Bbotl] i0icon.

ux 1's greater than the'ri
In suchosonditidrisgineest&aqy tundisraefinedsas: n the OXI de Il ayer 30

di ssol ution; - right '%Lgﬁ(jf%éﬁ_?/at er than the |eft

flux (small arrow in Pd results in the

oxi dgyHepyeds 3Qtr9§@1%ﬁhes§%¢tr?@§émmblu6@r'léﬁéﬂ fiohat, if
the sem con ﬁuct or |ayer is sufficiently thin and

t he athese ghél)dsitee meﬂrb.rlum exygemesalebilityfinrtee seprieendustor at
anﬁgaqlnla;et%% errgt%?gent the thickness of the
Oxide dissolution time for decreasing the oxide layer 30 thickness dox by a
controlled value Ad,y, is:

Se * Adux
D(T)*C(T)

time = *

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

For example, if the semiconductor layer 10 is of monocrystalline Si then N =
4.22e22, and the oxide layer 30 is of SiOg, and if dse = 1000 angstroms and
Adox = 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.

Furthermore, the result does not depend on oxygen concentration in bulk
substrate 20.

For examples, and based on numerical simulation, the minimum annealing
conditions to dissolve 20 angstroms of interfacial SiO2, with 1000 angstroms of
top Si layer, in a Ar or H2 atmosphere, are:

— 1100°C for 2hr, or
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oxi de layer 30 increases (the right diffusion fromthe
bul k substrate 20 is greater than the left diffusion
W@ brodagte9e he sem conductor |ayer 10), - then, BET/EB2007/051435
typically a few seconds, oxide dissolution begins (the
right diffusion fromthe bujg substrate 20 is |ess
than the left diffusion through the sem conductor
| ayer 10).For exanple, the applicant noticed that, for
a Si layer 10 having a thickness of about 1000
angst+ ofr208a food 0 anineomper at ure of about 11000C, the
oxi de di lLuti on begins at about 10 seconds. Then,
after—al e&ﬁ?h%(ﬁl’mf‘i me and if the thickness of the

Sei | | | g
dﬁ’p’%aatgﬁg}r?‘ift%"re aAYChe r?;ﬁ%ﬁ T@ttﬁe FRAP&HEeatrhent B MK §‘éldected

ength (D*t he applicant cal cul ate

fort hritingsf thedi dygenorf déheer oxides layssr 01 rat eliffusendhmughe the

resul ti flux framaoxide. The right, diffusion is then
seih fRNgHRRT cvel o B e Fuingr ik slBbrale 20 T &%) adt

cFpen, tHeetHiskrisgidTale loxite iayenBOUdectefSes ahd ab®Wixide can be

12000C. In such conditions the steady flux is defined

rera@ved\p@mnpletely dn pesire@regiprkness of t he sem conduct or

I . where. G [ e [ o1 y

< BXEhieP Ry e 1 B ol ef o REldh b 36 Tnay aiso have
beéegpRCaid) henQordmgdit, S6oingitingrtheisaki didfusidacr easi ng t he

oxi de Iaye 30 thickness dox by a controlled val ue

pRgricUay.  the thigkness -OfD(Rg SeIEPNAHEIS: avers 10nend the
erfABRIb B 00 gh PRAFRERLERRTIE B el KaRIPfo of o
oxitdbéayed 30. M@2dBe thigkdeddlessxihal eate aliere 8tk {esnpdrakir€2nore the
ratg.nd if dse = 1000 angstrons and DdOc= 20 angstrons:

For example, said thickness and temperature may be controlled such that
at least about 0.5 angstroms per minute of oxide layer 30 mean reduction rate is
reached. To this purpose, for a temperature of about 1200°C, a thickness of a
Si monocrystalline layer 10 is chosen less than 2500 angstroms.

Only the duration of the heat treatment is then necessary to control for
accurately removing a controlled thickness oxide from the oxide layer 10.

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 1100°C — 1300°C, and
especially around 1100°C or 1200°C.

The thickness of the semiconductor layer 10 may between around 250
angstroms and around 1000 angstroms, the controlled temperature is about

1200°C and the controlled duration is between around 5 minutes and 5 hours.

Three particular embodiments of the invention will now be described.
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time = 1.86e-1 2 * exp(4.04eV/kT) The applicant
denonstrated that the nmain paraneter affecting the
WO 2098/114999 he anneal tenperature and the thi ckneGEIR2D07/051435
the top sem conductor |ayer 10. Furthernore, the
result does not depend on opygen concentration in bulk
substrate 20. For exanples, and based on nuneri cal
simul ation, the mnimm annealing conditions to
di ssolve 20 angstrons of interfacial SiO2, with 1000
ahys rfosts emquames;t r@i@r@smg fon figures 3A HR ﬁDrmaspﬁ’cem@ard SOl
ar.e: 1 100C for. 1 200 f.or
strifre5pds Dienrnd n Alierd ek &7 @ sie Moy Sirssarin, ie.
with @tm@@tesfsfcﬁﬁﬁ;ﬁﬂﬁﬁd B&tvednenG ahactond afgstidis tpretrhblg from
oxy en of the oxide |ayer 30 to diffuse through

t he
25Q émoO8rngstioms, ek a toinrsamiepnduetar iaver HO. bal with a thickness

co@ﬁhgéé Hehwen %?rhh d %096 Cé;é%ﬁ%@s,r éretfgrea R/X b‘é %W &50 and

écreases an € OXlI ane
1000 adgstrord. regi ons. Additionally, the thlckness of the
sem conduct or, | ayer 10 may al so have been sel ecte

wWHBRNf BHRATIRG tptﬂgu%@A, AcN23hng0 tshioragd Pydnefal Q?ﬂdat'on atthe
surjl?%éé th‘h'easrérﬁlcohﬁ‘@ctBPIagﬁp%ﬁﬁ‘?h%%{’rﬁct%‘?é%@oﬂ@ g@k d0fering

and t enper at ur eat treathent determ ne
onlyhdetepraimederagionon 1r aft theosemiconalvicthe [bggred 03thusvimawing free
i ckness |.es re the tenperature nore

t he ) the 1
reQiglEs 12061 ORI UITa I PAESIBH PAR bneos and Compar ot Ur e
MAYNSE Rt gHMIEEn SigaRest éﬁtan@tSd: eas ti“@?ﬁh'eﬂ tr@aﬁ_’nent at 1200°C

angstrons per mnute of oxi de ayer mean reducti on

durirg @ heursetiat derdsTte the dispalufionr ©f thIbUﬂed@Wﬁﬁ tayer 80oih the
re@%% @o%ﬁg@c&g ﬁ%i@ tIﬁ% 2%8 §g§f1 Zaﬂfsh‘te?gﬁ@fcroh%g“rilgferl WHigh are
not covered by the mask 80. Figure 8B shows the intermediate structure during
the thermal treatment. The thickness of the oxide layer begins to decrease from
the top of the oxide layer, 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 to the desired pattern.

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 obtain 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
30 to 200 angstroms. The difference of thickness in comparison to the
unmasked regions is compensated by the silicon and/or oxygen evaporation
occurring during the thermal treatment applied for the oxide dissolution.
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Only the duration of the heat treatnment is then

necessary to control for accurately renoving a
weomsnolobed t hi ckness oxi de fromthe oxi de | ayRCT/IB2007/051435

Alternatively, the thickness of the sem conductor

| ayer 10 has been sel ected 4pr renoving a controlled

t hi ckness of oxide by inplenenting the heat treatnent

with a controlled duration and a controll ed

tenperature. The controlled tenperature ma

sé1 écsecpraebembotiment refergogdo ees%do ID,y aa$tandard SOl

r ]@) 5@ 1200 C, Thedtr} kness_ of g onduct ,

Struclieg 59 45 RERPAIEY Wk Qe 8 iy S A O%IRg ?¥%r Q) oL Mi{dnin. 1.e.

with QD thi el OBpriddREb StVHShol 0@ Ant TRy atgat s, eeairhbly from
1200C and the controlled duration is between around

250 0P aNgROBShour s.  Thr ee partl cul ar enbodi nents of

tﬁ:ﬁehw&@n‘l g héurgog’Ab '8'62% n%é'b'é{shtrlde or joxide

i ment gures

deSsition outthelserfé@e ofstrwtepas@dlcondoct@etayeo 19ave an oxi de
Iayer 30 thin or ultra-thin, i.e. wth a thickness

Xt SERP EONELAN figaresngP f@@'(p%n'és% fneral Bﬁémrﬁkﬁt 1200°C
duﬁrﬁg;@r%%gs ¥d’dé98|vér§c°énwﬁé &Jﬁgg Sc’a@((.:c%é“ﬂapeﬁﬁ@‘ conduct or

I sed between 250
aind tBis0emivogsnentnghe pdedasitadn pf tibev\meakzm) does @ODE@onsume

880 Ob, en SERISSBHERN 14" LVGala BUDRS . selective

d|s§8ln"cléﬁflﬁ“#ﬁé %nbéb@d’deﬂ%y@? d Qﬁlaﬁtdéiﬁﬁﬁbﬁt@seﬁl%n@%fbr layer
covering only determ ned _Ig‘@?ns

ocwmqtbhhelﬁurfacesafylﬁnouwnytmaskl diffgrénceeofrleyelon commparison

wiff e RS b RieRo R he HoRRap fePueiu BF Birfiafec SEHR tne

f|n|§Hrngrwe;2 Wi CMP tdradxdngeids to the dissol ution of the
buried oxide layer 30 in the regions corresponding to

the regions 12 of the sem conductor |ayer which are

"B RS Ide, Mgkutlo FE BRiaTONe 450 sucure
forr'ﬁeel With @hneedde ddydr@d bavidg 4 ﬂyekndgegtdmpmseodbew\mnezoo and
506 ra(r%gstroms.

The semiconductor layer 10 is selectively etched in order to have a
thickness comprised between 250 and 1000 angstroms in the regions 12
corresponding to a desired pattern, and thicker masking regions 11 elsewhere.
The masking regions 11 of the semiconductor layer are thick enough, at 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 to the
desired pattern. A finishing step (not shown), comprising thinning or CMP, leads

to a good quality surface.
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the top of the oxide layer, thus form ng regions 32
with a |l ower thickness than the other regions 3 1 of

W@ b@soxioee | ayer that are protected by the nmaskCBOB2007/051435
Fi gure 8C shows the structure after the conplete
di ssolution of the oxide layer in the regions 32
corresponding to the desired pattern. Then, referring
to figure 8D, a finishing step, conprising for exanple
thinning or CWP, is perforned in order to renove the
mdbR Bixeshdtructusdtadcarding dodtheninvention yis dhds :a &3l stsdcture,

o HRRRGF T S A e Sy 05, SRR e
a ddmeicoBGlct8P ldyer f Thagshtiynéd @xit Idgér dﬁéa@théthﬁe oxide Iayer

sem conductor |ayer 10 is consunmed over several

extgAgst #rbr@spﬁzﬂeepéfai@ﬂ yofthgnptage @dbeaﬁgtsqtumaccnﬁ@ng to a
degdd BREBIE e LBHEKIRSHIED ERBRRL SGAS o el BERSAbr the
egl or “oxygen

NS 1S conpensat e e Sil1con an

bul&vsmmtla'el Theabknes$ of th bRriget agert h%mabrlseoeaemﬁn 100 and
plied for the oxjde dissolution.ln a sec

10QHRRSSORTS, PElesAPiynGetean &épegn@/féqu ABBSUaTS: Atipgeas the
thickrlesS! i tialIsRnmlohdy S C PR is! BofbfsEd RHIRYR 880 i B000

ayer inor ultra-t a thickness
angstnpns Sereéfdrablyematweon %ﬁcarmbwl)(haggstroms, preferably

from 250 to 500 angstrons. Then, referring to figure

9A, a mask 80 is fornmed by nitride or oxide deposition

orhkhRixedrdtareuref addepdingits tﬁ@"ﬁ\ﬁé?ﬂl%céa‘?f allséydi'-ar déékribefl as a
next step, shown on figures C, is a thermal

struetaeg pempriaingl@nalternation raj tBtheudsS(DerQI@@)lamd botkagng SOI

reilfs, BPfBA rBFoeTiveRVE neston pRLHL nfgh ConEe hentkhEeatiem in
a pMné b@raﬂéﬂﬂo&ﬁé@u%eé of vestrddturelheref ore duri ng t he
sel ective dissolution of the buried oxide |aye

sHREIthigkaeshef tbe Ruleregiang &iﬂ@dh'@knﬁ%ﬁl@ﬂhédﬂﬂ@'@ SHHCtHﬁ@ the
bulkte %ﬁ%sar&"fé éﬁd Pg%-‘/se'mééndJ&Sr maft%r%ﬂence of level in
conparison Wt regrons protected by the mask is
r dte0l myieis a:nmpmwlfrdmuheg Hdse to their surface.
- a bulk substrate,
- an oxide layer whose thickness is comprised between 100 and 1000
angstroms, preferably between 250 and 500 angstroms,
- a semiconductor layer whose thickness is comprised between 250 and 5000

angstroms, preferably between 250 and 1000 angstroms.

In the embodiments described above, the thermal treatment is performed
until the oxide is completely dissolved in desired regions, in order to form a
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

fabrication of a structure shown on figure 11, in which the oxide layer comprises
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finishing step, wwth CW for exanple. In a third
enbodi nent, referring to figures 10A to 10C, a SO
W@ e008a1409®€ is formed with an oxide | ayer 30 haRCTEB2807/051435
t hi ckness conprised between 200 and 500 angstrons. The
sem conductor layer 10 is sglectively etched in order
to have a thickness conprised between 250 and 1000
angstrons in the regions 12 corresponding to a desired
pattern, and thicker masking regions 11 el sewhere. The
regieik Bhgvittegifosisthickness iahd regieinsosrkiwithar seegt layves thickness.

hi,ck epough, .at.least 2500 angstrons..to_ prevent .
IndE e PR 1Reuh SRT bt B UsBah S RuiTop BORRTE thigkness
of 686 ithd Hesiresiegishs. n the previous enbodi ments. Then

a thermal treatnment at 1200 C during 1 to 3 hours is

apgr iexampde.df S pyisle tisselution rate isHxeds ginbhthesduigtionref the
! . ¢ : .
P e RYEE T8 B SSRON DRl DSoAHEL S SoRILial fiofhess
of 6\®e. | eads to a good quality surface. The m xed
structure according to the invention is thus a SO

sOYQHRaIr ROSSHIMRYr B sPrigse PEtRTeRls _”"@%E‘gt Beans. §uPFeRNetogcontrol
sel@Hfi%l?ttr‘ié’%HI(r??ssaoﬂoﬁﬁ%_ f¢d Bﬁb%éhé‘@(‘i le Féger. For example, it

sem conduct or [ ayer. e patterned oxi yer means
woulthbet passiié de mapefackieemdiruciune avifh aneoxide dayern comprising

e A PR BB TG b e o
do &4 ip.%cé%fs if Poble §t‘eg>§%wéﬂ De U, ‘lr'i‘iagl?gtg%cgp,oé fitdi®nask is

e
oxi de | ayer is conprised between 100 an

foraeglsen dits sepicshdustor yaysst detmng s0firshgasom. digst a dirss, thermal

oo B8 A GE B 3 B OPAELS SV e
co&épBRIng kPthanitsiLoAteranpss ceosnd Sk, B seeBndtmhasK idrférmed on

according to the invention can al so be described as a _
a partigre ofi e tekpatteimdhies definisgraseerndpatieinkinatygedan the first

patrtgrw. YYen is%ceﬂbkth%ﬂ%aﬁg%eﬁﬁﬁhmg Qﬁglie'ai M or err to remove

respectively a desired p ern and a ‘conplenentary
comptdtelyihé xide in the regions corresponding to the second pattern. But the

second mask prevents the dissolution of the oxide in the regions that had been
thinned during the first thermal treatment and that are now covered by the
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 to the second pattern).

This embodiment thus allows the fabrication of SOI structures with a buried
oxide layer of different thicknesses; such SOI structures are very interesting for

applications such as memories.

An advantage of the process according to the invention is that it is applied
on a standard SOI structure which is of good quality because it has been

manufactured using bonding techniques that give good results. The process
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a plane parallel to the surface of the structure. The

t hi ckness of the bulk regions is the thickness of the
wWabeBa149y uct ure; the bul k regi ons are forned BYI/EB2007/051435

sem conductor material. The SO regions conprise from

their base to their surfacej3 - a bulk substrate, - an

oxi de | ayer whose thickness is conprised between 100

and 1000 angstrons, preferably between 250 and 500

angstrons, - a sem conductor |ayer whose thickness is
acwdimgi e dheenwestiiorn sipesn 105000 arglshiogsof priseerrggigns and

theiofé BllaaS draREms ke AN bR ing T BAR I SATRE o

Uweslde%hmeowurﬁféd o%ide %Wr@iaﬁ' be reeal aie@r | bl te&shdlekidation or
regions, in order to forma mxed structure with bul k

bYQPﬂﬂjeS@pqsét@rbns Hovvever it would al so be possible to

f . ,
S FOBS oI Pkt 531 B cHA A8 4 ARAPIERABing rgpiaton
or dlffe‘rie@wd@mngB’roraBsmddBB}egloms om@rbohdurigeemenfaw nelosé to the
different oxide thickness. This allows the fabrjcation

SurgACey Ktip RQSHIIe siRo e Rig @glﬁ‘r*edQRed IAY&h BNt FEICER; e such
dis 6¥|ﬁ6n0% é p?cﬁie?ﬁ@ %ql pd T eEl' WithobDInSEABSiRANSf the
I ons a secon ower t |ckness I ndee the
doplhgr nluhngrtirm rfebltlcaim rocassy &or example raf appllcatlon is the
con rolhg thlckness of oxide in the desired regions.
fabrGRtY QhPI08€S; f t he oxide dissolution rate is fixed,
O'Thlé éuh&rdl#é@bh@ﬂwa@xfe b@\%ﬁtﬁ@é@@ély thi L:gmémﬁésqdaﬂt;bﬁnd the
adapted in order to renbve a contro hi ckness “of
comppaentsApast b@rbwttsi;raﬁtlwqryth@et Dalﬂise)fdhef%hf@ﬁt Mersiovag the

nalfFRRRe b Yot 3rE°HRYS HuSE, PRt cLdfy) SUEERERE, which
compohettsctapedirrsiyide Brinedmanuf acture a structure with
an oxide | ayer conprising regions with the initia

thRsiteresdhe t Rilinprr tieagfasted dayer eefbnbawe t Hitarenixi @ystalline
orlgﬁ’tatlons, according to the HOT technique (Hybrid Orientation Technology).
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do this, a process in 2 or nore steps shall be used.
In a first step, a first mask is forned on the
waeesgotguct or | ayer, defining a first patter nPCIB20072051435
first thermal treatnent is applied to renove a
control led thickness of oxige in the regions
corresponding to the first pattern. In a second step,
a second nmask is fornmed on a portion of the first
pattern, thus defining a second pattern included in
the first pattern. Then a GeBWM3 thermal treatnent is
applied, in order to renove conpletely the oxide in
the regions corresponding to the second pattern. But
1 1 PRoSeROBHIrBBENg I SYEtlfe (HB) b 56t oPloptdeSIdriies, the
in the regions that had been thinned during the first
stry¢ferere@Mprisiag feisEesielyhat are now covered by the
) cture thus obtained conprises regions
a&ﬁ@§3¥%gﬁﬁﬁg? I thickness (in the regions covered by
- ahloxidd lager (B9kand regions with a | ower thickness (in
the regions covered by the second mask) and regions
- a\jeHeRRAYsioTdaY e (10%he regi ons corresponding to the
it ' ARt I -
o e o P S PROURS, TSP EiieRl® by Gine on the
sefnapeduotor thyferét @na debiredk peisus andwapiplyddY agheunsaluresgment for

rerfeyiod e boniolsiinifibss o b it BSHoBk Lopeh rige: g daver
(3d)@6?ﬂé%b9ﬁdi&%_tb@@}d désited) pRRrhed on a standard SO
structure ich is of good quality because it has been

manuf act ured usi ng bondi ng techni ques that give good

2 - ERteS RS AT R B Rh Rl o bR e o fiRE hickness
is tAW it gk sssof thaleailewayér, fer étﬁbéét%orﬁ@opgéiair@?ioaé (32).

di shing. Besi des, the buried oxide |ayer can be forned
either by thermal oxidation or by oxide deposition.

3 CHAERSSBRESAATE Shh 530, A2 MRIERR R PR o soprlie
thi¢knass 3s tHecwholegtbiokness dhthebmiidie fayer Nfoeafl 3ail riegiarso$e).

to the surface. It is possible to integrate a n+ doped

| ayer on n- silicon. In such

4 — Process according to claim any of claims 1 to 3, characterized in that the
regions (12) of the semiconductor layer (10) corresponding to said desired
pattern have a controlled thickness.

5 - Process according to claim 4, characterized in that said controlled thickness
of the regions (12) of the semiconductor layer (10) is comprised between 250
and 5000 angstroms.

6 — Process according to claim 5, characterized in that said controlled thickness
of the regions (12) of the semiconductor layer (10) is lower than 1000

angstroms.
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di sposition, sonme conponents can be realized w thout
nodi fi cation of the doping during the fabrication
w@e@sas®99 an exanpl e of application is the fabPCTEB20@M51435
of di odes. The silicon regi ons have advant ageously
high crystalline quality amngl the conponents can be
built directly on these parts of the silicon.
Moreover, the transferred silicon |ayer can have high
crystalline quality silicon on which conponents can
7 -dPragesk yacoerding tedny Béslaies 1 tors obiaraciernzed inishbihesanasking

melgggeqtrgf%agn%] Vfé}@'%e?rrlﬁggtnﬁr%%@%%hén Gton a'deerr]gﬁbgggcgq{’dmg to a
pafl@@hstphgiginentalidBaild dedifeergsiteraf treating a structure

(50) for electronics or optoelectronics, the structure
conpr|5|ng successively: - a bulk substrate (20), - an

F&%S%%%Bré ﬁé))[o tcﬁﬂﬂ 7 tc"’?wa?géféﬁ%ﬁj iRt trg@}é%i’sk((gé? s formed

arac erlze rrses provi

bymrnsalb&ud@ebnm&wsédn&:melucmwmt(m@)Iayer ( 10) a
desired pattern, and applying a thermal treatnent for
rennving a controlled thickness of oxide in the

sal cf,‘é%% e{c%gpcjjng%ttc% gfr%nri]rﬁxfz%aré’c}f@ﬁzé@mth%@ @ﬁ%%‘RG(B@gJ§mf6rmed

esire - Process according to cl
by bjtridé ar aziderdepositiom arhtite samidooduttooldyed (10)L ckness is
t he whol e thickness of the oxide |layer, for at |east
some of said regions (32). 3 - Process according to

10¢ @rﬂbésso%cﬁbr@'lﬂ'g %0 SMAIACSMZadd s, t&ﬁ’éraét@rﬁed in that the
controll ed thickness i's the whol e thi'ckness of the

maskingemeageare farmedl by swskingetsigions (132)0.1‘ the sewnncmf@ls@tor layer
ccor di to.gl ai ny, of ¢l aj t char. ri,ze
O Hre S oM g SO 8 S i SEFEFAGle6f Gaver
cort&3pcrdinie &PSaId idegirke p‘é@tbﬂﬁ desired pattern have a
controlled thickness.
11 — Process according to claim 10, characterized in that said masking regions

(11) are at least 1.5 time thicker than the regions (12) of the semiconductor

layer corresponding to said desired pattern.

12 - Process according to any of claims 1 to 11, characterized in that said
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 (12) of the semiconductor layer,
said controlled temperature and duration are selected for dissolving a controlled
thickness of oxide in the regions (32) of the oxide layer corresponding to said

desired pattern.

13 - Process according to claim 12, characterized in that the controlled
temperature is between 1100 and 1300°C and the controlled duration is

between 5 minutes and 5 hours.
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5 - Process according to claim4, characterized in
that said controlled thickness of the regions ( 12) of
w0 b@sgevconduct or |ayer (10) is conprised bet MEEB2AGM51435

and 5000 angstronms. 6 - Process according to claimb5,
characterized in that said gpntrolled thickness of the
regions ( 12) of the sem conductor |ayer (10) is |ower
than 1000 angstrons.7 - Process according to any of
clains 1 to 6, characterized in that the maski ng nmeans
are a mask (80) covering the sem conductor layer (10)

14pa fogq%hg tcgmﬁrp@ﬁ“ lrggﬁ%“@r' ﬁgent ar%gp{,ﬁ saldr controlled
thicKIIS8 O &fié Z&tflomd (1)af thd eemmsdndLBtdr Iaﬁerf(OO)TEﬁd kleild controlled

t hermal oxidation of the sem conductor |ayer ( 10).
tempgragiesay ea%d@@t@linf@r 1@Vvindaf rmean draveliarerate af the QXl@@ layer

(30@'?)‘? aEPeﬂgt b@g%%sacc{ i fjnmutg' tride or oxide deposition

em co ayer 10). 10 - Process
according to any of clainms 1 to 6, characteri zed in
that the maski ng neans are forned b§/4mask| n i ons

15 11 PrefesshaCeU o @WoP! ClaJep 1 1@0)4mANRIRC tZ hinc the
thickpaRst S tH, cee%kld'éslag/e??:@@ blelft?r Sl ﬁ%‘?ﬁl‘é?ttr‘eratrln% s gomprised
correspon deS|re pattern. 11 -
beumemrt[lmgnd dO@DangstrOmschar acterized in that sai d
masking regions ( 1 1) are at least 1.5 tine thicker
than the regions (12) of the sem conductor |ayer

16 QOPl‘d%%@QWh%Jfé’ctﬁﬁhgl adéiﬁldl@r‘é fBﬁble%'Eerch?or op?ééléé‘ﬁémcs the
according to any of Clains 1, characterized in

stry¢iece sam@risingr mcelsswetyner’aulk Jﬁy@ér(%) rasdokidedayenédd) and a

serfogh SOKEH hef IR BHRE e bRl SdbpfCen AT B BbfPsteps:

(a)tdrovi eSS semiddmeiuE Ryl (GOij) of the seniconductor
| ayer, said controlle r(r&)r ature and duration are

(b)winslirigther spmigpadgtor lﬁ;{ea Wity Bl gk supgikaied40bsuch that an
oxﬂé'lggerJ @Ozr%efdrﬁ@oogrc‘th@gdnd?ﬁg GKtEr&s Ir F6¥Rhg a structure (50)
corresponding to said

comprising successively the said substrate (20), oxide layer (30) and
semiconductor layer (10);

(c) providing masking means to define a desired pattern on the semiconductor
layer (10);

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

the regions (32) of the oxide layer corresponding to said desired pattern.

17 — Process according to claim 16, characterized in that said controlled
thickness is the whole thickness of the oxide layer, for at least some of said

regions (32).

18 — Process according to claim 16 or claim 17, characterized in that said
controlled thickness is the whole thickness of the oxide layer, for all said regions
(32).
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desired pattern. 13 - Process according to claim 12,

characterized in that the controlled tenperature is
Wheirsaet99100 and 1300 C and the control | ed duP@I/IB207/(E51435

between 5 m nutes and 5 hours. 14 - Process according

to claims 12 or 13, characterized in that said

controll ed thickness of the regions ( 12) of the

sem conductor layer ( 10) and said controlled

tenperature are selected for having a mean reduction

rate of the oxide |layer (30) of at least 0.5 angstrons

per. mnute, 15 - Proces ccor di.n a of clains,l
1975 PrdReS Socntlin, GLERY 3T 0N BB BB p e Pt the
se@idoneutrRy erayesO)1 Ohehgs ea t BentidiRdMBhickhi@f NBNthe Fegions (12)

conpri sed between 100 and 1000 angstrons. 16 - Process
copesHANeinGER srif Wigsiked patiefuire for el ectronics or

opt oel ectronics, the structure conprising successively

a bulk layer (20), an oxide layer (30) and a
20 senPreeds cacgordiageto (cldif) ,19¢ hehraradteriz@@dni that hedid i ¢ontrolled

conpri ses the_follomﬁn%msteps: (a) provid

thiggiese pidbetrepiangyide) of ,s,e(r}bgor}gy,qggrr{@y@mg%% c%rresponding to
oS BR TR 5 P rorL bRl 2D P BBy e R st nal ng
interface, for formng a structure (50) conprising

sucgessively the said substrate 0). xi de layer (3
21 o Cines aeractBe A 2ojcrarediehred il gt et itolled
thidReRRS dfahdabhidRsy 19§ oF ksl sBAficsHIUcRt 1B)Er E9) @PREp6haAIng to
layer ( 10); "(d) applying a thermal treatnent for
saldedvewedg)aéteammlomerﬁwrt Qkaegsirainsoxi de in the
regions (32) of the oxide |ayer corresponding to said
desired pattern. 17 - Process according to claim 16,

22 chRfgwelsg rdcesfting td BAaY of @lims oI foo21 eshdractelings  trfatistép (c)
whol e t hi ckness of the oxide |layer, for at |east sone
compriges dheefgrarasiop3oh) a mask (80) on the semiconductor layer (10)

according to a pattern complementary to said desired pattern.

23 — Process according to any of claims 16 to 21, characterized in that step (c)
comprises etching the semiconductor layer (10) according to said desired
pattern, for forming masking regions (11) which are thicker than the regions (12)

corresponding to said desired pattern.

24 — Process according to claim 23, characterized in that the masking regions
(11) are at least 1.5 time thicker than the regions (12) corresponding to said

desired pattern.

25 — Process according to any of claims 16 to 24, characterized in that said
thermal treatment is performed in an inert or reducing atmosphere with a
controlled temperature and a controlled duration,
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18 - Process according to claim16 or claim17,
characterized in that said controlled thickness is the
wobk@Ba140bd ckness of the oxide layer, for all seBETIB2007/051435

regions (32).19 - Process according to any of clains

16 to 18, characterized in 4gat the sem conductor

| ayer (10) has a controlled thickness in the regions

(12) corresponding to said desired pattern. 20 -

Process according to claim19, characterized in that
whetgia sasheoniroled thitkorae o8 thef ragiens €3) @hsheg semjcasiducias layer

em conduct or .| ayer 10) ¢ L RSRON i ng,. t L d
(1 QR PP 10 Y disliBh EaET BBk Bsdliedd teBpgrature and
du@’ﬂlﬁﬁtdr@@lecl’edfor diMARG adsor@iolled ghitkn&dsPbBXddh in the regions
haracterized in that said controlled thickness of the

(32r)@jMafh@xnpeiqyercqortqs@ogdwgct@ﬁ@mi@ﬁalrechpéhtero 10)
corresponding to said desired pattern is |ower than
1000 angstronms. 22 - Process according to any of

26 CJ—aPraceké tiocatdihg ¢hvaclaiet €23, Zeldatiarctérlzebl #1 ehal ¢he controlled
nprises the fornation of a

0) on the .
(erGRAPSRA B SWPRY T 100 B da00rar AGt Bes CpaiTouech duration s
befiEN £ BRSNS ﬁ?bg desired pattern. 23 - Process

according to any of clainms 16 to 2 1, characterized in
that step (c) conprises etching the sem' conduct or

27 o P ipe LR Y b Pwes SRS G5 of 25, BRbHaciindd fruthat the
thi¢KHR S5 edH Qfésokldézbayépr(BG)s %an&et fhe?ﬁiaﬁ tr%%‘%r'néﬁfj is comprised
pattern. - Process according to claim 2

bew\mmcéamdéQOOrangﬁuomhe maski ng regi ons ( 11) are
at least 1.5 tinme thicker than the regions (12)
corresponding to said desired pattern. 25 - Process

28 acglictungior @lédtoriits 6+ apttelddirdnics2domphgingauetegsivell i bulk
that said thermal treatnment is perforned In an inert

substratedéPhg aat mddhelayeni {30)a atht @ opeeicansiystaratlayer (10),
nt u el e
cndiaftez680 ] hof dngl bRide0 To) 8 SEBPrisgs refiid Ha1E132) whose

thitkmess i€ sélertivay ceapoliei.ng to said desired pattern,

said controlled tenperature and
29 - Structure according to claim 28, characterized in that the oxide layer
comprises regions (31) having a first thickness and regions (32) having a
second lower thickness.

30 — Structure according to claim 28 or claim 29, characterized in that the oxide
layer comprises regions (32) without oxide.

31 - Structure according to any of claims 28 to 30, characterized in that the
thickness of the semiconductor layer is comprised between 250 and 5000

angstroms.



duration are selected for dissolving a controlled
t hi ckness of oxide in the regions (32) of the oxide
WO 2008114909 r espondi ng to sai d desired pattern. PGI/IB2007/051435
Process according to claim25, characterized in that
the controlled tenperature 45 between 1100 and 1300 C
and the controlled duration is between 5 mnutes and 5
hours. 27 - Process according to any of clains 25 or
26, characterized in that the thickness of the oxide
32| -aptructus® )adoefding to ranyt bk claiths t2& & Pddntchiasaciergad gethat the
.het ween, 100 and, 1000 a trons. 28 - Structur or
thigiebe, Bhi B8 SMishietirodnd brit cEoRBERs shilieelt: dasiang) /000
angsthdth, substrate (20), an oxide layer (30) and a
sem conductor |ayer ( 10), characterized in that the
oxi de | ayer conprises regions (31 , 32) whose
thickness is selectively controlled. 29 - Structure
according to claim 28, characterized in that the oxide
| ayer conprises regions (31 ) having a first thickness
and regions (32) having a second | ower thickness. 30 -
Structure according to claim28 or claim 29,
characterized in that the oxide |ayer conprises
regions (32) without oxide. 3 1 - Structure according
to any of clains 28 to 30, characterized in that the
t hi ckness of the semi conductor |ayer is conprised
bet ween 250 and 5000 angstroms. 32 - Structure
according to any of clains 28 to 3 1, characterized in
that the thickness of the oxide layer (30) is
conpri sed between 100 and 1000 angstrons.



