METHOD FOR MANUFACTURI NG COVPONENTS. The present invention relates to a

nmet hod for manufacturing conponents for electronics, optics and/or

opt o- el ecwoanicg®7®R a so-cal l ed "m xed" substrate, i.e. paTaErbsnsat’er Wwhi ch
either conprises a layer of insulating material having areas of different

t hi cknesses, or distinct layer portions in an insulating material, buried
within a substrate in sem conducting material. M xed substrates today are
of increasing interest . By alternating bul k areas and insul ati ng areas

whi ch may have variabl e insulator thicknesses, within a sane substrate,

di fferent conponents nmaMETHODAHFORO MANUFAOT URINGS COMPONENTS!.r ate pl ate, such

as for exanple: - on bulk areas: conponents having an electric connection
between the front and rear faces of the substrate, for exanple so-called
"vertical" conponents, - on areas of the "Sed" ("Sem conductor On

I nsul ator"”) type or further of the "SAO" ("Silicon On Insulator") type,
conponents totally isolated fromeach other and isolated fromtheir
substrate, for exanple conponents of the "MOS" type or systens of the
"MEMS' or "MOEMS' type,- and on Sed areas having a very thin insulator

| ayer, with a thickness of |less than 10 nm other types of |ogic MOS
conponents, which have, under the insulator |ayer, a ground plane or a rear
gate, for exanple. The acronym "MOS" corresponds to "Metal Oxide

Sem conductor™ . The acronyns "MEMS" and "MOEMS" respectively correspond to
"M cro El ectro-Mechanical Systens” , and "M cro- Opto- El ectro-Mechani ca
Systens” . Many techni ques manufacturing m xed substrates already exist.

The present invention relates to a method for
manufacturing components for electronics, optics and/or
opto-electronics on a so-called "mixed" substrate, i.e.
a substrate which either comprises a layer of insulating

5 material having areas of different thicknesses, or
distinct layer portions in an insulating material,
buried within a substrate in semiconducting material.

Mixed substrates today are of increasing
interest.

10 By alternating bulk areas and insulating areas
which may have wvariable insulator thicknesses, within a
same substrate, different components may be made on a
same and single substrate plate, such as for example:

- on bulk areas: components having an electric

15 connection between the front and rear faces of the

substrate, for example so-called "vertical" components,

- on areas of the "SeOI" ("Semiconductor On
Insulator") type or further of the "S0OI"™ ("Silicon On
Insulator™) type, components totally isolated from each

20 other and isolated from their substrate, for example
components of the "MOS" type or systems of the "MEMS" or
"MOEMS" type,



Anmong the latter, nmention may be made of the technique of total or partial
selective (i.e. localized) dissolution of the oxide of a

sem conduwbantoaisasul ator (Sed ) type structure. Such acsiEPeehOsE01
successively conprises fromits base towards its surface: a supporting
substrate in a sem conducting material, ap oxide layer and a thin

sem conducting layer. This selective dissolution nmethod is described
briefly below It conprises the follow ng steps: (a) form ng a mask on the
thin sem conducting |layer, so as to define at the surface of the latter,
so-cal l ed "exposed" areasandot oeovereed byu&hesnaﬁxviﬂ@staibube@-aeﬂﬂﬂding

to a desired p%%Eertb (QLi Jplly a he sat rent |{%§gcgﬁ%rolle%
at nos

reduci ng or neu er'e, % under con r ol erature and
dur ati on condithens,tydmsasot olpgcpt édOtShe:cawgeemq:ﬂ,es‘emChnhahe,omrdﬂ@H ayer

of the expose@h%r%%%uh%ﬂyﬂfﬂgy%ﬁf"é“@%bﬁﬁ? L hine sepi gonduct ing d ayey,
| eading to partial or total disappearance of the oxide buried in these

areas, accordPifg™Peécthe desired pattern. The enclosed Fig. 1 is a diagram
iIIustratlng a t hereby @béah@e@nememngw/é@g@é&g@ﬁg@rabe"M@&ber@%ﬂ@gtive
and total disgplutlon of the oxkg and beforerenﬁy pf the mas 1,ng

al l owed this P6CAFCPEEEC Ssol ut T8 . TREPAYESti g 5a su e 1

may be seen cmeppesmmgeaysuppmm&ep@ngub$braﬂehrku nEieﬂﬂnaﬁMHhthjupl
material, an oxidelayer 42.a0d.8 Lhin sem condueting sayer g e msk

bears referené STAk| Ing i nto account the Shape o the ma after
di ssol uti df, a m xed suMé@VatecbﬁeapéSb@aphé@ﬁevﬁeaglyﬂ@@ﬂmaﬂﬁftﬁﬁﬂﬁﬂlS|ng
a bulk area rgfieegncedxas<10 and an Sed area referenced as 100 with

Among the latter, mention may be made of the
technique of total or partial selective (i.e. localized)
dissolution of the oxide of a semiconductor-on-insulator

15 (SeOI) type structure. Such a structure successively

comprises from its base towards its surface: a

supporting substrate in a semiconducting material, an

oxide layer and a thin semiconducting layer.

This selective dissolution method is described

20 briefly below. It comprises the following steps:

(a) forming a mask on the thin semiconducting layer, so
as to define at the surface of the latter, so-called
"exposed" areas, not covered by the mask,
distributed according to a desired pattern,

25 (b)) applying a heat treatment in a controlled reducing
or neutral atmosphere, and under controlled
temperature and duration conditions, so as to incite
the oxygen present in the oxide layer of the exposed
areas to diffuse through the thin semiconducting

30 layer, leading to partial or total disappearance of
the oxide buried in these areas, according to the
desired pattern.

The enclosed Fig. 1 is a diagram illustrating
a thereby obtained exemplary mixed substrate, after

35 selective and total dissolution of the oxide and before



the pattern of the SeO area 100 essentially corresponding to the pattern
of the mask M. Now, in practice, between the actually obtained bulk area
10" and twe 26slo7mnea 100, a transition area 120 nuch nece/rrziensed: as
expected is observed, in which the oxide is only partly dissolved. This
transition area 120 results fromthe factsthat at the vertical of the edge
of the mask Mextending in the vicinity of the exposed area of the SeO
substrate 1 , dissolution of the oxide 12 is less well carried out. In the
case (not shown) when dissolution of the oxide is only partial, a
transition areambsaadl sofobsarvedabét weeritnkhe SaQowarea tand t He carleéxasher e
t he oxi de hasdggggl% ky di ssol ved. Mreover, in the surface |ayer 13,

| ocated in thée vicini tly of this transition area, the presence of
crystalline defects suchnastidis| déavirens #8 fsticedubThasscdef evas dre

rel ated to thecegqui fedoclystgl line %%%b%%@g%gﬁntshBQHEggebY1theln a
deformations of the |layers, for exanple by the collapse of the exposed thin

| ayer 13, or fSﬁFltlﬁ@Pdti?ttlﬁé r%ﬁ@rﬁﬁe’nt apf Ct??ly%% alpYRE L4t t3cks@oftiife
sur f ace |ayers@ﬁdc@ﬁdﬁbﬁlﬂ@dﬁébﬁkng3SUEﬁbrﬁb%klbebﬂ% ¢aserwhen the buried

oxi de layer is entirel yT I<sso ve% The col | agﬁ ort| on og t he I 13

bears reference 14 (see EIrgi91 ' "OTHESE Yo @pﬁot He P?afﬂaeg the

obj ect of theaifheentidnsssltoiénnd a remedyd or sthehrand t osiprot@ct kagai nst

the formation, %o&@ﬁc%ﬁ%_ of o%%gtn%'d' ' ”ec%ﬁ%%%ﬁn'g” the vigihnity QJ the
rther, it woul

transition area be’des to m nimze as nuc
possi bl e tlfe wWedenesredhest Ldnsind om &céd Ea@a|ﬁ¢ﬁ9ﬁﬁ@ch)aﬂnhQQ1Wﬁﬂh<

areas 10 and $g@l apgaseclfl oprel sensed sargas HQQ-and car eas it 4 Rartly
di ssol ved corresponding to the pattern of the mask M.

Now, in practice, between the actually
obtained bulk area 10’ and the Se0l area 100, a

15 transition area 120 much more extended as expected is
observed, in which the oxide is only partly dissolved.
This transition area 120 results from the fact that at
the vertical of the edge of the mask M extending in the
vicinity of the exposed area of the S5Se0I substrate 1,

20 dissolution of the oxide 12 is less well carried out.

In the case (not shown) when dissolution of
the oxide is only partial, a transition area 1is also
observed between the Se0OI area and the area where the
oxide has been partly dissolved.

25 Moreover, in the surface layer 13, located in
the wvicinity of this transition area, the presence of
crystalline defects such as dislocations 1is noticed.
These defects are related to the required crystalline
rearrangement induced by the deformations of the layers,

30 for example by the collapse of the exposed thin
layer 13, or further by the realignment of crystalline
lattices of the surface layer and of the underlying
substrate in the case when the buried oxide layer is
entirely dissolved. The collapsed portion of the

35 layer 13 bears reference 14 (see Fig. 1).



oxi de layer, clearly distinct fromeach other, i.e. with a sharp transition
bet ween these areas. For this purpose, the invention relates to a nethod

f or manufwoturo/gegonponents for el ectronics, optics an@CeEP2010/051701
opto-el ectronics on a so-called "m xed" substrate, which conprises first
sem conduct or - oni nsul ator areas, in whichgan oxide |layer is buried between
two | ayers of sem conducting naterial, and either areas in a sem conducting
material, so-called "bul k" areas, or second seni conductor-on-insul ator
areas in which the buried oxide layer is less thick than that of said first
areas, this process conShstéendgebbcprsowirdi ngtadsyhstibake aofd tdhe object

sem conduct orb?n-ﬁ' su£%€£tg§§0i)s té/cpefci‘ggprl swrg s%%;%orgﬂ EHBSthoat ein
a sem conducting material, a thin sem con ucati ng ?g\{/er and a buried oxide
| ayer betweenprsaitdcsuppaydimgt sulbdter at éoamdtsand tdi n [tayer. @Aeeardiafg to

the invention. {his mehBodicamrd ses the folLowi pg siccessi ve StBASIor
formng in this substrate a plurality of trenches, so-called "primary
trenches", 2opéhPfig out at the free surface of said thin |ayer, each primary

trench extendi ng over ardephbrsuch thatld tbpagsesribhrough sandntihien dsayer
and said buried oxide |ayer,.these pri rydtt'r'ench%s' bei.ng f or med sj%oas to
delinmit and sﬂlPFgurﬁf AOTeHt S oﬁgeséﬁl@gﬁ &t " FaFahd®iardd O8f ¥4t ‘st
substrate, - fanmoglexr naskpbaaso- callked radissddl landnSe@Bskreby dépositi ng a
2l ayer cover FRQCt RE AT o4578F TG FrSe SUrTach or oaidorarh Iayer T'oaated
on the outldi dexeflesaipdeirs| aresrly preceaditng Tt lealsdato thegat femt- forth

di ssol ving the buri-gdrexhdethayebephesanthakesaidas.

For this purpose, the invention relates to a
method for manufacturing components for electronics,
optics and/or opto-electronics on a so-called "mixed"

15 substrate, which comprises first semiconductor-on-—
insulator areas, 1in which an oxide layer 1is buried
between two layers of semiconducting material, and
either areas in a semiconducting material, so-called
"bulk" areas, or second semiconductor-on-insulator areas

20 in which the buried oxide layer is less thick than that
of said first areas, this ©process consisting of
providing a substrate of the semiconductor-on-insulator
(SeQI) type comprising a supporting substrate in a
semiconducting material, a thin semiconducting layer and

25 a buried oxide layer between said supporting substrate
and said thin layer.

According to the invention, this method
comprises the following successive steps:

- forming in this substrate a plurality of

30 trenches, so-called "primary trenches™, opening out at
the free surface of said thin layer, each primary trench
extending over a depth such that it passes through said
thin layer and said buried oxide layer, these primary
trenches being formed so as to delimit and surround at

35 least one so-called "island" area of said SeOI

substrate,



i slands of the Sed substrate, so as to reduce the thickness thereof.
According to ot her advantageous and nonlimting characteristics of the

i nvent i onwoebtdmerdtaken al one or as a conbination: - af rer/FEpacdosizesol ution
heat treatnment, the totality of the dissolution nmask is renoved; - after
renoval of the dissolution mask, an insul@ating material is deposited in
said primary trenches during the manufacturing of conponents for

el ectronics, optics and/or opto-electronics; - the dissolution heat
treatment is continued until total dissolution of the oxide at the islands;
- each primary trench is formedgso asatstc,pass $hrouphesai'ditddaiution”

Se”‘PO”d“Cti”%a'%ye HﬁQQ¥§@f%f% i§dm£%%9§aia¥§£ %Hg £9:8xtend %ﬁ%“&%
pOI’tI on of the fg I C eSS Oof sal Suppor |ng. Su sItnra e I n semcon UC]TI ng
mat eri al | ocaseddundermsaid buenebdeoxi dedl ayer ;the safarmi ssfol i deveask is

formed so as £0.,8L3Q4COMLI $§ 8 POFEI amarhirghCaver 8 the jqut gf ; gerdiphery of
the islands in the extension of the area | ocated above the primary trench

surroundi ng safdSirsftafrated PRetarssBItetri6nCrasR s 1fa@8Fn silicon nitride
SixNy or in silicon carbifgeocS:&iingt he ypritrary hbeenchesraseméof med oy

phot ol i t hography and.etching; - the dissolutiqgn heat treatnent is canducted
i nsi de an oveﬁl¥ﬁoﬁﬁF8ﬁ atﬁgutpgﬁlgﬁ'rQﬁﬁgﬁngqﬁﬁﬁﬁépﬁgpgeﬁggvfﬁls%ﬁﬁ wher e
t he oxygen contéahdiss besschhantOIppaybandaat, a senper ator erednps i Seak

between 1,100,0C.and_ 1, 30Q,.QCs - the senmiconducting naterial is silicon; -

after said dissolution heat treatnment, only the portion of the mask present
as a |layerl0covering theAccording to other advantageous and non-

limiting characteristics of the invention, either taken
alone or as a combination:

- after said dissolution heat treatment, the
totality of the dissolution mask is removed;

15 - after removal of the dissolution mask, an
insulating material is deposited in said primary
trenches during the manufacturing of components for
electronics, optics and/or opto-electronics;

- the dissolution heat treatment is continued

20 until total dissolution of the oxide at the islands;

- each primary trench is formed so as to pass
through said thin semiconducting layer and said buried
oxide layer and to extend over a portion of the
thickness of said supporting substrate in semiconducting

25 material located under said buried oxide layer;

- said dissolution mask is formed so as to
also comprise a portion which covers the outer periphery
of the islands in the extension of the area located
above the primary trench surrounding said island;

30 - the dissolution mask 1s made 1in silicon
nitride SiiNy, or in silicon carbide SiC;

- the primary trenches are formed by
photolithography and etching;

— the dissolution heat treatment 1is conducted

35 inside an oven in which a neutral or reducing atmosphere

prevails and where the oxygen content 1s less than



areas of the free surface of said thin layer |ocated outside said islands,
is renoved, and the portion of the mask present in said primary trenches is
ret ai ned;we 2080719381 ands have a surface area conprised Ppetrmrenodsend 100
m2 . Ot her characteristics and advantages of the invention will becone
apparent fromthe description which will gow be nmade of it, with reference
to the appended drawi ngs which illustrate as an indication but not as a
limtation, several possible enbodinents thereof . In these drawi ngs: - The
aforenentioned Fig. 1 is a diagramillustrating a m xed substrate, covered
with a mask, abt abned aactosdi ag ttemee mtthed ofmphessd abetetenhhd ,ardto ¢

Figs. 2 and 3 gaeld%%gm@ns illustrating in a top view, two alternative
enbodi nents of thé’'step for formng trenches and masking a substrate of the
met hod of the invention; thEi genigandecategdinageansli Lbusttacpng an

enbodi ment  of different_sgggéro%aggp(f@gggmhgg%gprg%gg EQckhgehryeniign

| eading to the formation of trenches in a sem conduct or- on- insula tor

substrate, >- ER§sPOSAISE &fe dicaghans PYEeRRT affng dPPFér &MVestels BF a

first enbodi nartaef dhetnet hotkaceardbhng tar t Beibnueritd onal,eadingdw@d he

formati on of a _m xed sub traéggg%th.vieM/to its use.in the nanuf%pgiring of
S

conponents, afd*SEFg§216A18  ditEgrams Vit udt Fatig PET S et s of

a second enbodesknpretethe inethod acdordiyngreochhe ipvertibdnebeadi ng to the
formation of amxed substratg WiV ew 10.1ts AéétgﬁeQaQ%%%¥f£éJ© of
components. A first portion of the method according to the

10 between 4 and 100 um-®.

Other characteristics and advantages of the
invention will become apparent from the description
which will now be made of it, with reference to the
appended drawings which illustrate as an indication but

15 not as a limitation, several ©possible embodiments
thereof.

In these drawings:

- The aforementioned Fig. 1 is a diagram
illustrating a mixed substrate, covered with a mask,

20 obtained according to a method of the state of the art,

- Figs. 2 and 3 are diagrams illustrating in a
top view, two alternative embodiments of the step for
forming trenches and masking a substrate of the method
of the invention,

25 - Figs. 4A-4F are diagrams illustrating an
embodiment of different steps of the method according to
the invention leading to the formation of trenches in a
semiconductor-on-insulator substrate,

- Figs. 5A-5F are diagrams illustrating

30 different steps of a first embodiment of the method
according to the invention leading to the formation of a
mixed substrate with view to its use in the
manufacturing of components, and

- Figs. 6A-6C are diagrams illustrating

35 different steps of a second embodiment of the method

according to the invention leading to the formation of a



i nvention consists of making trenches inside a substrate of the

sem conduct or-on-insul ator type, called in the follow ng of the

descri pt iwo,200/098®® substrate", before proceedi ng w t hpCraEpsd0ps17bor
selective, partial, or total dissolution of the insulator |ayer which is
buried therein. The purpose is thus to crystallographically isolate the
areas of the substrate in which the buried oxide will be dissolved, from
the areas in which the oxide will be preserved. The extension of the
transition area and the generation of crystalline defects in the vicinity
of this transitiken areabateatderebyt i nivtied. Toodo itdd s, usk | simecessary to

make a mask a%ag’ﬂ%ﬁ%%[l%%ﬁ% %g% %%ﬁ%@kt@“bs”ate a mask, the pattern of
of "t he

whi ch corresponds renchés to be formed. The different st eps
of a possi bl e enbodi nent 6frehi pomaskn eal itég actimsk afcorofdemnei g tihenches”

hereafter, wi |ﬂ'1v@?l\6’19% @%%%r ished oW thrieferencentd Rigs acdA 4PpdirFig. 4A
an SeQ substrate be seen, successively conprising fromits base to

its surface ao§erﬁ%n§@&lpﬁ&d§ﬁﬁﬁér PPn@%HBé‘FPét et¥Re, aﬁa&%eéie Fayédher2,

and a thin sefbcondueti g lagedek3ribheohree upper facewofatdrg layrirel3 is
referenced as 130. The oxi de | ayer 1% is b rled et en the su gﬁrtlrp
% Coher &

substrate 11 BAACERETEEM EondudtithgSFayar of - F@l’ef%?']et
desi gnat ed i ntbhell dngsagetobnt be aht, 1hn>8utlra1$oaccrl@nzyem ofh iBOX 1(£L1uuredacDX| de

| ayer) . | e, i S r ant
stiffener roI e gr%r?lhe %ﬁ% su st%éat '1% E E%r a%ﬁl B%fcsaogeolg% ?ﬁtl@a%i} I 1y
has a thi dfnedsodftendber deredt gffé@ehmarﬁecrmmw F@hTﬁ@esﬁpp@.ret ng
substrate 11 prydhe & Pul Ke dissolved, from the areas in which the

oxide will be preserved. The extension of the transition
area and the generation of crystalline defects in the
vicinity of this transition area are thereby limited.

15 To do this, it is necessary to make a mask at
the surface of the Se0I substrate, a mask, the pattern
of which corresponds to that of the trenches to be
formed.

The different steps of a possible embodiment

20 of this mask, called a "mask for forming trenches"”
hereafter, will now be described with reference to
Figs. 4A-4D.

In Fig. 4A, an SeOI substrate 1 may be seen,
successively comprising from its base to its surface a

25 semiconducting supporting substrate 11, an oxide
layer 12, and a thin semiconducting layer 13. The free
upper face of the layer 13 is referenced as 130.

The oxide layer 12 1is Dburied between the
supporting substrate 11 and the semiconducting layer 13;

30 it is therefore generally designated in the language of
the art, by the acronym of BOX (Buried OXide layer).

As an example, the supporting substrate 11
essentially plays a stiffener role for the SeOI
substrate 1.

35 For this purpose, it typically has a thickness

of the order of a few hundred micrometers.



substrate or else a conposite substrate, i.e. consisting of a stack of at

| east two |layers of different materials . As an exanple, the supporting
subst r at ewdkoromp7iohus conpri se one of the foll ow ng mat ecrapsolo@sizocon (Si)
, galliumnitride (GaN) , sapphire, in their nonocrystalline or
polycrystalline forms. The thin sem condugting | ayer 13 may possibly be
conposite, i.e. consisting of a stack of |ayers of sem conducti ng
materials. The material of the sem conducting |ayer may be nonocrystalline,
pol ycrystalline, or anorphous. It may either be porous or not, either doped
or not. The thin sem cofdact sagpbayeng l3sdosprasesl At rheastbonea bulk

sem conducti ng,, EE%E? lt%e’orf Qr %X%m%'o%p 's'l't%‘-"'éuﬁ:p'?:,'t)ra’t1 germni um (Ge). :0f;
si |l i con-germani um g d by a “4xed “or stresse

mat eri al . Accefdi rg tS¢ankpr e:ffer r@d al@@ﬁlat tv@ oftavhe si nwdnt icor, fettse tSeOl
substrate 1 is,ap,.S0h ssubstrate in which the sem conducting material of the

support 11 and of the thin layer 13 is silicon. In order to allaow
sufficientPy rapid diff48i 8R 8K2BRYGen P&t SHPERL HHRE SIS tdérticc drid et ng

| ayer 13 prefenabl ycchqsrﬁsé hbekness ehel mﬂ&&m@oﬁaﬂ@tlglgkl Jinefeymabl y

| ess than 250 gng % £r_even. Ies than 70, nm | ndee t he. thlquer. t he
sem conduct i nd°fayer 93 TtHe sPdwEr s t he i ss0lSTER rIfea‘ite of t He'oXi de
12. Thus, di ffnuslpomyeftad)iygenothpoﬂlghrasi;eﬁnlcmaduiotinﬂg | ayer 13 with a

t hi ckness of nore than ?Qg '11%‘1 e%lyC&L I CP%gggu%lt lngynﬁosvselrmy

advant ageous i ndustri al I'n or e ration o
di ssol uti dff tbéatQ?éTmOSJttﬁe okide lcayer st nef CtﬁneaS(@@aCk of layers of

semiconducting materials.

The material of the semiconducting layer may
be monocrystalline, polycrystalline, or amorphous. It
may either be porous or not, either doped or not.

15 The thin semiconducting layer 13 comprises at
least one semiconducting material, for example silicon
(Si), germanium (Ge) or silicon-germanium (SiGe). It may
be formed by a relaxed or stressed material.

According to a preferred alternative of the

20 invention, the SeOI substrate 1 is an SOI substrate in
which the semiconducting material of the support 11 and
of the thin layer 13 is silicon.

In order to allow sufficiently rapid diffusion
of oxygen later on, the thin semiconducting layer 13

25 preferably has a thickness of less than 500 nm, still
preferably less than 250 nm or better even less than
70 nm. Indeed, the thicker the semiconducting layer 13,
the slower is the dissolution rate of the oxide 12.

Thus, diffusion of oxygen through a

30 semiconducting layer 13 with a thickness of more than
500 nm is very slow and consequently not very
advantageous industrially.

In order to 1limit the duration of the
dissolution treatment, the oxide layer 12 of the SeOI

35 support preferably has a thin or ultra-thin thickness,



support preferably has a thin or ultra-thin thickness,i.e. conprised
between 5 nmand 100 nm preferably between 10 nm and 25 nm The SeO
substr at ewd 2087199 t he net hod according to the inventi eoTiEP20@@8170Y any
technique for transferring the layers, as known to one skilled in the art,
i nvol vi ng adhesi ve bondi ng. Anong these techni ques, nention may be nmade of
the Smart Cut(tm nethod which, as a rem nder, nmainly conprises the
following steps: i ) form ng an oxide |layer on the supporting substrate or
on a donor substrate conprising the sem conducting layer, ii) form ng an
enbrittl ement iarea icomphe sddnobeswkethr atbe nnt henembrlictot lnetrente rarfea addfyi ni ng

the thin sem i y tgcbe transferred, iii) adhesively bonding
t he donor subggggggkoggthﬁ ghd g?tﬁng substrate, the oxide | ayer being

| ocated at the adheS|veTb©ndSeﬁﬂerf%Rﬁ§tﬁaﬁﬁ ﬂradﬁﬂ%ﬂngiﬂhet@@nomwgﬁbgirate

al ong the enmbpittl-argnt ar ead &ﬂ¥éﬁ¥16ﬁ’£éaﬁ§é§r 9h%n9h%%c%%qhﬁ%HQH&I'ng
| ayer onto the supporting substrate. This nethod known to one skilled in

the art and mFFPnﬁéﬁrFHQBEFﬁ%%]5@“H§§cﬁﬁx%P?WpdE@aPPehékéllﬁéfépeﬁ@§ may
be for exanpl erfadento18ihycaaheaivensuhatar.Technol ogy: Materials to VLS|,

2nd Edition" of Jean-Pi rre r Academ _c Publishers 5 51.

A method may al so be us Cﬁ@?ég.EGCEP1§8883.98P§188nEFHg gnqﬂ%% S

supporting subh&raﬁmara damUP sudistadat ehdatmpr i ssngat heersendeonductimg

| ayer, elthercgﬁg gokgeo%oﬁlgnggsg%gggs bei ng covered with an oxide
nre Kk

| ayer, and of ucin ness of the donor substrate through
its rear f&ce SO as tolbn 9rm1ng an oxide layer on the Supportlng

substrate or on a donor substrate comprising the
semiconducting layer,

ii) forming an embrittlement area in the donor
substrate, the embrittlement area defining the thin

15 semiconducting layer to be transferred,

iii) adhesively bonding the donor substrate on
the supporting substrate, the oxide layer being located
at the adhesive bond interface,

iv) fracturing the donor substrate along the

20 embrittlement area in order to transfer the thin
semiconducting layer onto the supporting substrate.

This method is known to one skilled in the art
and will not therefore be described in detail here.
Reference may be for example made to “Silicon-On-

25 Insulator Technology: Materials to VLSI, 2"9 Edition” of
Jean—-Pierre Colinge, Kluwer Academic Publishers, p.50-
51.
A method may also be wused, consisting of
adhesively bonding on the supporting substrate, a donor
30 substrate comprising the semiconducting layer, either
one or both of the substrates being covered with an
oxide layer, and of then reducing the thickness of the
donor substrate through its rear face, so as to only
leave on the supporting substrate the thin

35 semiconducting layer.



| eave on the supporting substrate the thin sem conducting |ayer. The thereby
obt ai ned SeQ substrate may then be subject to standard finishing
t r eat nentwo(poldospung, pl anarization, cleaning...) . |npCogEpeommsivods for
formng the Sed substrate, the oxide layer is forned on the donor
substrate or on the supporting substrate gy heat oxidation (in which case
the oxide is an oxide of the nmaterial of the substrate havi ng been subject
to oxidation) or else by a deposit, for exanple of silicon oxide (Si Q2)
The oxide | ayer may al so be a |layer of native oxide, resulting from natural
oxi dation of the donor Substthatreanddlota ofied hgeslpporidd g tsubstyattendm

contact with the %&) sphere. S%énairggﬁgkggggné %eg%ggg%spr

one or

adhesi ve bondlng, |s possi

S e

surfaces in c@ﬁﬁaéﬁlzgﬁepgff@ﬁe@heagiMQ or plasna activation well-known to
one skilled in the art, tjn QﬂQQ&Etom§ghgagtheﬂxghef%qgg%lve ppadi ng. enher gy.
| a 2

As this may be seen in Fi

1 of a naterlal

capabl e of

forming a ﬁar§Uﬁ§§Kat§'opF88naP#9d%re %Y%Blyl$orﬁ%ﬁm%% d&hosiltg oflOTRH t he
SeO substrat eubstrihks rds&terdral t1%e ca@@ﬁﬂa@r@inwthﬁb@ﬂaaﬂg t e suksequent

dit f h A t I
or o1 or rea mat GRLAR 0P Torh ROLCAi ERar & gk O nid 4" | & K3

de?o iﬁbly

i.e. easy to mepe$ualandﬁio1ﬂh£n sempveatdurbaeingi nothe c&&@jwhen tthe
Se”‘CO”dUCt'”génﬁg% 1h3h of thed éP éaHS% odBrls 8%'%%8ﬁ$1 £he e

Wi se since it d06S HOU cORtaminate it and Ts sefoctive
to silicorll TR&iHdgydfi2:2)1- has a thickness of the order of
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The oxide layer may also be a layer of native

15

20

25

30

35

oxide, resulting from natural oxidation of the donor
substrate and/or of the supporting substrate in contact
with the atmosphere.

It is gspecified that before proceeding with
adhesive bonding, it is possible to apply on either one
or both of the surfaces in contact, steps for cleaning
or plasma activation well-known to one skilled in the
art, in order to strengthen the adhesive bonding energy.

As this may be seen in Fig. 4B, a layer 21 of
a material capable of forming a hard mask is optionally
preferably formed by deposition, on the Se0I
substrate 1. This material 1is capable of withstanding
the subsequent conditions of an etching treatment.

As an example, silicon oxide 1is a preferred
material for forming this hard mask, since it is easy to
apply, i.e. easy to deposit and to then remove. Further,
in the case when the semiconducting material of the thin
layer 13 1is silicon, the use of Si0, is wise since it
does not contaminate it and is selectively etched with
regard to silicon.

The layer 21 has a thickness of the order of
20 nm.

A  photosensitive resin layer 22 is then
deposited over the whole surface of the layer 21 if the

latter exists, otherwise directly on the substrate 1.



20 nm A photosensitive resin layer 22 is then deposited over the whol e
surface of the layer 2 1 if the latter exists, otherwse directly on the
subst r at ewd 208/@Mdkol i t hographi c mask 23, the pattern ofcwEpPedhoesrmesponds
to that of the trenches which one wishes to form subsequently on the SeO
substrate 1 , is applied on the assenbly.;;ln other words, the apertures 230
of the photolithographic nmask 23 correspond to the |l ocation of the future
trenches. It is proceeded with local insolation of the resin 22, through
the mask 23. As illustrated in Fig. 4C, the insolated areas of the resin 22
are selectively renmoveda f@toexangieybypldi ssalask @8,i ntaesopaentrnswas to

obtain a resi er ertures 0', r.ns i
correspond togpﬁo% o$g¥%£8§$@$tﬁgéskg§g %gtﬁé nasﬁgggkg WQ{%@?ra ed in
Fig. 4D, it igishen ﬁxnd%@mkxﬁwb$¢q@ﬂmﬂﬁmgpnthh@ugﬁOﬂh@U§@éﬂ@aﬁeé 220

fornmed in the, F@gh@dlaygﬁ 22ne Of thegxposedrareasef -t he,hagd mask d ayer
21, if the latter was forned beforehand. "Typicall this etching |s dry

et ching, carrPRETEUESH £R pl astra, t&hﬁhlchp?%EoFééhﬁg¥%§%%022 Mgk
resi stant. Theokesk@ual resithel ayest22n b$ th@nfmea@@edreh@he@xanple by

means of a suitable sol The ma al.led.the "etchin

hereaf t er, iglthereby o%galﬁaprﬁﬁ?%$ﬁ§ %EﬁleQ?Hxﬂ???iﬁEéoghgﬁ tHe step
for form ng t meshardz2paskrbager tBelmha% Béen omtted, the resin 22' my be
preserved and it may be,di %?EEE& E889§g g gbttlct h%h%“ﬁ%%%‘i%'%%étg%f%sf or

formng trenches . The tec escrl ove'is current 1n th | d of
n1croe|ectponpésuﬁﬂjﬁaﬁkﬂﬂ%ﬁ|&ﬁﬁc%@b@0®svely removed, for example by

dissolution 1in a solvent, so0 as to obtain a resin
layer 22’ having apertures 220’, the patterns of which
correspond to those of the apertures 230 of the mask 23.
As illustrated in Fig. 4D, it is then
15 proceeded with etching, through the apertures 220’
formed in the resin layer 22’, of the exposed areas of
the hard mask layer 21, if the latter was formed
beforehand. Typically, this etching is dry etching,
carried out with plasma, to which the resin layer 22’ is
20 resistant. The residual resin layer 22’ 1is then removed,
for example by means of a suitable solvent. The
mask 217, called the "etching mask" hereafter, is
thereby obtained.
Alternatively, in particular when the step for
25 forming the hard mask layer 21 has been omitted, the
resin 22’ may be preserved and it may be directly
proceeded with  the subsequent steps for forming
trenches.
The technique described above is current in
30 the field of microelectronics and 1s only indicated as
an example. Generally, any method with which the etching
mask 21’ may be formed or with which deep trenches may
be formed may be used at this stage of the method.
As this may be seen in Fig. 4E, it is then
35 proceeded with etching through the apertures 210’ made

in the mask 21’ and/or the apertures 220’ made in the



an exanple. Cenerally, any nethod with which the etching mask 21' may be
formed or with which deep trenches nay be fornmed may be used at this stage
of the newbadio/dsothi s may be seen in Fig. 4E, it is theoTmreceesedr Wi th
etching through the apertures 210" nmade in the nmask 21' and/or the
apertures 220' made in theresin 22', of tjhe exposed areas of the SeO
substrate 1 , so as to formtrenches therein. These trenches are forned by
dry etching, for exanmple in particular, according to the known techni que of
"Deep Reactive lon Etching”. According to a first enbodinent, the trench is
etched until ireséxt éads ddwihio ecapdepth aatawhioth tilte Fassesudwtaugle tthe thin

| ayer 13 and %ge QUE'e?oﬁﬁ'Q?gk%ﬁgr %%er%@nth's case, it bears the

numeri cal reference 0 a second alternative enbodi nent, this
trench is etched aI|ttEeeaee$eenC§@Stm¥e|ﬁOEmﬂ@n@$ dvere&CbeﬂQhoﬁQﬁ t he

thi ckness of %Q%m@@@DQQ“ﬁﬁléﬁgﬁﬂi@tQx%%m&£ﬁge%§"Eh@ Q%%%nSQ¥%m%1que
mcrometers. This trench then bears nunerical reference 3 °

figures, tRes&itrEREReSSaFE1VEI 48P BEEBLHP{h a flared shape: they nay

however have parallel veetbeainyakbsa Fhesw éibodfinkhe ,t reRchesndh i ' 1S
typically of the, order of. a.few hundred nanongters

fol l owing figire8and"tot! pdfposessdt® sﬁﬁﬁplf?%aﬁloﬂepB%t%ttygéﬁcgfJﬁ%ench
3 and 3 ' haveabeen itHwstgtat edeorthansaheysubkt r ane. thhe hardedBSKUKES|due

21" (if it th d, | ,
' oot o LRk 0P sug&;gg@ﬂ% SHeren orc n T Y Blipos myfisilid S

as to obtain t prOV|ded wthits trenc
i|lustratdd i gefegenge. 3

According to a second alternative embodiment,
this trench is etched a 1little deeper, so that it
extends over a portion of the thickness of the
supporting substrate 11, for example over several

15 micrometers. This trench then bears numerical
reference 3'.

In the figures, these trenches are illustrated
with a flared shape; they may however have parallel
vertical walls.

20 The width of the trenches 3, 3’ is typically
of the order of a few hundred nanometers.

In Fig. 4E and following figures and for
purposes of simplification, both types of trench 3 and
37 have been illustrated on a same substrate.

25 The hard mask residue 21’ (if it exists) is
then removed, for example by dry or wet etching, so as
to obtain the S$Se0OI substrate 1 ©provided with its
trenches 3 or 3’, as illustrated in Fig. A4F.

The purpose of forming these trenches 1is to

30 delimit by surrounding it with at least one area of said
Se0I substrate which comprises at least one portion of
the thin layer 13 and one portion of the oxide layer 12,
or even one portion of the supporting substrate 11, so
as to separate it from the area located around it. Such

35 an area 1is hereafter designated as "island" and it is in

this area that the total or partial dissolution of the



The purpose of formng these trenches is to delimt by surrounding it with
at | east one area of said SeO substrate which conprises at |east one
porti on oWothm/wmhios | ayer 13 and one portion of the oxi @éeTiERy&w/0iZp1 or even
one portion of the supporting substrate 11, so as to separate it fromthe
area located around it. Such an area is hereafter designated as "island"
and it is in this area that the total or partial dissolution of theoxide

wi |l take place subsequently. The islands bear reference 30. By referring
to Fig. 2 , an exenplary enbodi nrent may be seen of these islands of
circul ar shapexidAl though tetkeh alsbapeswrseanerother Theegusdands| ardirshape
i's possible, E%e%@k gd%Omﬁll preferably be defined by a first series of
paral |l el trenches an a second series of trenches perpendicular to the
first, as illustrated i RYFi gre3errAngridtef tHRegSe@, sulsst r ataxehdlsither eby

obt ai ned. Thecpshandsnimyhave,a %%%BaCGfaHﬁﬁxﬁP"@%&%ﬁ@sbeéFBQﬂJénﬂBQ:100
m2. The arran%enent and the dinensions of the islands 30 are dictated by

the conponent §P@RPch will be formed on the plate. A first alternative

enPodunent of the step A@thdhgﬁo@wkmg %h@hapbdenmﬁiﬁyn@whb@ deseigdied with
reference to Figs As t seen.in Fig.. .6A a sk 4 1is
formed cal Ledcasng; SEOFft fonCHaghs ther ShFt a1y ol Biag S et i al
making it up defthed rsyde ofitdte pekmasy<i&epehe$lel ﬁ}énqheahendn@.hand
and as a Iayeregéhgngquegv%E EQ%n%g%gl dﬁ &fre faqﬁj%gp af; the

thin layer 13 | ocated on the outsi éar'l i'ér on
the ot her IRandllpatFieged2in SéRensti @amryd @rﬂ ;Mehéer@ésléumtsraua dstirsat ed

on the left haktrebyt hgstiistd atend NG may have a surface area
comprised between 4 and 100 pm?. The arrangement and the
dimensions of the islands 30 are dictated by the
components which will be formed on the plate.

15 A first alternative embodiment of the step for
dissolving the oxide will now be described with
reference to Figs. 6A-6C.

As this may be seen in Fig. 6A, a mask 4 1is
formed, called a "dissolution mask" Thereafter, by

20 depositing the material making it up 1in the inside of
the primary trenches 3, 3’ on the one hand, and as a
layer extending over the portions of the free
surface 130 of the thin layer 13 located on the outside
of the islands 30 defined earlier on the other hand.

25 In Fig. 2, schematically, only the mask 4 1is
illustrated on the left half of the substrate 1. It may
be seen that it covers the free surface 130 of the
substrate 1 and the trenches 3, except for the
islands 30, at which dissolution will be carried out

30 subsequently.

In the case illustrated in Fig. 3 where the
trenches are rectilinear and intersect at a right angle,
the mask 4 may for example be advantageously deposited
as a checker-board.

35 The material used for making the mask 4 should

preferably be simultaneously: easy to deposit, and then



be seen that it covers the free surface 130 of the substrate 1 and the
trenches 3 , except for the islands 30, at which dissolution wll be
carried owp281beeryyently. I n the case illustrated in Fi gcrt&pedonsivhe
trenches are rectilinear and intersect at a right angle, the mask 4 may for
exanpl e be advant ageously deposited as a jghecker-board. The material used
for making the mask 4 should preferably be sinmultaneously: easy to deposit,
and thenpossibly easy to renpove after the dissolution treatnment, and be
capabl e of wi thstanding the dissolution treatnent conditions and finally
form ng a barpbesibayt besgi ftbusiconvelf adxygenhat ans.sSidticon tidartnde tof

general fornula .Si re the Lr . of i ¢hiongtrl ffici S and y
may assume diﬁﬁgréﬁy%€§9§é§,O?swggbffgﬁFE%%;ﬁaﬁiFﬁéﬁ¥%é§3%§:§%faﬁﬂﬁﬁ%
not abl y be usednditipgsal sochossibrelyo deemsinbi con caebider Si Co THeéwe

formation of Hhirs,@ask 4 §x3BRLI gdo Ry using conventional photolithographic
techni ques, for exanple the one described in connection with Figs. 4B- 4D.

The mask 4° s typical | ySét18oPhPdknéds SEmASEEF betwednla ahndisohere

nanoneters, preterpdly off t Becardebmetr2c0 hanpnet££5ts The thaat yemtasf or

totally or partly dissolving the oxide 12 will now.be _described w.th

Fof or ence. t b PPGETBE CoH ST s o SPaEFon 11 SaEREHt SLOReidt s b apiyiTY a

heat treatmentitis thel substrbfe be used. néut rial arsa edossnNglat nospleer e,

under determ ned;t HP%B?BEEE angd duration conditions which notably depend
0

on the thickness the thin sem conducting |ayer 13.
10 The formation of this mask 4 1is applied by

using conventional photolithographic techniques, for
example the one described in connection with Figs. 4B-
4D.

The mask 4 is typically of a thickness

15 comprised between 1 and 50 nanometers, preferably of the
order of 20 nanometers.

The treatment for totally or partly dissolving
the oxide 12 will now be described with reference to
Fig. 6B.

20 This dissolution treatment consists of
applying a heat treatment to the substrate 1, 1in a
neutral or reducing atmosphere, under determined
temperature and duration conditions which notably depend
on the thickness of the thin semiconducting layer 13.

25 The application of the dissolution treatment
to a substrate 1 will be taken as an example hereafter,
in which the thin semiconducting layer 13 is in silicon,
i.e. a “silicon-on-insulator” (SOI) substrate.

The mechanisms for dissolving the oxide in an

30 SOI structure are described in detail in the article of
0. Kononchuk et al, “Internal Dissolution of Buried
Oxide in SOI Wafers”, Solid State Phenomena Vols. 131-
133 (2008) pp 113-118, which may be referred to.

During the treatment, the SOOI substrate 1 is

35 placed in an oven in which a gas flow is generated in

order to form a neutral or reducing atmosphere.



The application of the dissolution treatnent to a substrate 1 wll be taken
as an exanple hereafter, in which the thin sem conducting layer 13 is in
silicon, woeo1w9®itl i con-on-insulator" (SO) substrate. pCrEro®ohstosns f or
di ssolving the oxide in an SO structure are described in detail in the
article of O. Kononchuk et al, "lInternal;sDi ssolution of Buried Oxide in
SO Wafers", Solid State Phenonena Vols. 131- 133 (2008) pp 113-118, which
may be referred to. During the treatnent, the SO substrate 1 is placed in
an oven in which a gas flowis generated in order to forma neutral or
reduci ng at nospher e. TheTgasghkowlnay mtkus hcenponge iakg airgdny diogerooerd/ or  a

m xture there Bd/o% |smhggggga?§eEgogote that the dissolution phenonenon
only occurs there is§ a sufficient gradi ent between the oxygen

concentration in the athbsplserienavwlaiie bRygert<coroeht EAEI o sto ltthe sur f ace

of the oxide bﬁ%ﬁ%meEBHs’oh@ 'So%%@§'de%%%nthﬁ§mﬁﬂﬁ Qeygen conrtent; Hft the
at nosphere in the oven shoul 5' | ess then 10 whi ch, when taking into

account | eaksITPAPEEEs éﬁ”ﬂ%?ﬁb E%%teﬁ%yﬂ$qfu?iﬁﬁ?@?%ﬁ@%ﬁnle§§ t Hdi® 1 ppb

In this resaembspa%eéem melye bexpade twridearddidre of kudsteroksie al,
"G owt h nodel %hthln %XI es _and oxide optim zation" , Journal of Applled
Physics, Vol . 55 Ro°* FEh*2004. These conditions cannot be obtai ned
in a conventional oven, TMthhlgemerabGS1de@emam%aheame foory deei mgpredsnes t o

attain such a %WLE?CO%&%?&% Lhe aven should he special |y, designed for an

optimum seal , nota u0|ng t nunber of parts in or to avoi d
gasket s and b90u§pﬁ1g bmw,pawltl@n @aktlné dorita awcowmt OX§ &R » cAFERSIat i on

in an oxygen content in the gas flow of less than 1 ppb.

In this respect reference may be made to the
article of Ludsteck et al, “Growth model for thin oxides
and oxide optimization”, Journal of Applied Physics,

15 Vol. 95, No. 5, March 2004.

These conditions cannot Dbe obtained in a
conventional oven, which generates too many leaks for
being able to attain such a small content; the oven
should be specially designed for an optimum seal,

20 notably by reducing the number of parts in order to
avoid gaskets and by using bulky parts.

On the contrary, an oxygen concentration in
the atmosphere above 10 ppm stops dissolution and
promotes oxidation of the exposed silicon 13.

25 In the case of an S0OI, the dissolution
treatment is applied at temperatures comprised between
1,100°C and 1,300°C, preferably of the order of 1,200°C.

Indeed, the higher the temperature, the higher
is the dissolution rate of the oxide. The temperature of

30 the treatment should therefore remain below the melting
temperature of silicon.

For example, in order to dissolve an oxide
thickness of 2 nm under a thin 100 nm silicon layer, the
heat treatment conditions are: 1,100°C for 2 hours,

35 1,200°C for 10 minutes, or 1,250°C for 4 minutes.

However, it is emphasized that these values in



t he at nosphere above 10 ppm stops di ssol ution and pronotes oxidation of the
exposed silicon 13. In the case of an SO, the dissolution treatnent is
appl i ed avotemperatures conpri sed between 1,100 OC and PC3EP2010/051701
preferably of the order of 1,200 OC . Indeed, the higher the tenperature,
the higher is the dissolution rate of thggoxide. The tenperature of the
treatnment should therefore remain below the nelting tenperature of silicon
For exanple, in order to dissolve an oxide thickness of 2 nmunder a thin
100 nmsilicon |layer, the heat treatnment conditions are: 1,100 OC for 2
hours, |, 200Cphati1tQlairnutessndroh, 25@CﬁeﬂidbaﬁnukggenH@Mﬂuantﬁatﬂdn

enpha5|zed t hat tpﬁgg V%ﬂ%%%lh@@% tlcgvg%udeQ%%% on EQ@ L Slgﬂg%

concentration’in di ssol ufion oven s, Tarder dIS ol ve nesses
have al so beefihobseegeds havanyleasecenhebdesyetuti on treatnment is applied

so as to totally or parghy 51@?[”@51&@6 burd edyi Asi At ofn - (FYa e Roses; of
sinplification, the result obtained after partial dissolution of the oxide

i's illustratedPBhiele 32f BShald 6Pt g¥. BB BAULEE, ERP'Gh the Aughtechal f,
t he one obt ai neduatter .t ot al dlssolutlon of the OXIde however , durlng
application of the nethod, it will be noted. that is only 055|bl

obtain on a sane substrg?g, %%???%?Sdlg ol%Vﬂ) %C??ﬁ%ﬂ di $50l Ui of t he
oxi de. After totalined pafteal dassobltidnsedlthecoxide ltZhat dsheld sliands 30

not. protect ed by Lhe IBSK 4 cila Jmsk, 4 | sof efpued. oforoaxaml ey iy or

wet etchin the m xed su ate is obtarned as illustrated 1n Fig.
6C. It is lObséheediohat Ny ft haher e9enedtefinge after total dissolution

of the oxide; however, during application of the method,
it will be noted that it is only possible to obtain on a
same substrate, partial dissolution or total dissolution
of the oxide.

15 After total or partial dissolution of the
oxide 12 at the islands 30 not protected by the mask 4,
the mask 4 is removed, for example by dry or wet
etching, and the mixed substrate 1’ 1is obtained as
illustrated in Fig. 6C.

20 It is observed that by the presence of the
trenches 3, 3’7, the Se0I areas 100 are clearly distinct
either from the bulk areas 10 (when dissolution 1is
total), or from the areas 15 with a thinned oxide layer
(when dissolution is partial). There are no longer any

25 +transition areas, as this was the case with the
techniques of the prior art, nor any areas having
excessive dislocations in the thin layer.

Further, in a particularly advantageous way,
the thereby formed +trenches 3, 37 may be reused

30 subsequently during the method for manufacturing
electronic components, for depositing an insulator
thereon. Indeed, trenches are often made during the
steps for manufacturing the components, for example
those known to one skilled in the art under the acronym

35 of "STI" (Shallow Trench Isolation). The method

according to the invention therefore does not involve



trenches 3, 3' , the SeO areas 100 are clearly distinct either fromthe
bul k areas 10 (when dissolution is total) , or fromthe areas 15 with a

t hi nned owodeid@y®a (when dissolution is partial) . Theretareomwosizonger any
transition areas, as this was the case with the techniques of the prior
art, nor any areas having excessive dislgeations in the thin |ayer.

Further, in a particularly advantageous way, the thereby forned trenches 3
, 3 ' may be reused subsequently during the nethod for manufacturing

el ectroni c conponents, for depositing an insulator thereon. I|Indeed,
trenches are ehten awade idirdIng vherstéeps f dormantiact nenngathereonpatent s,

for exanple tgg%ﬁgﬁ%ﬁ%gsoﬁa%ne %ﬁl|#%etln %hef% %u%_der th}aq;&gpgﬁég

"STI" (Shal | ow ati on met'hod "accor 0 the inventlon
therefore doe§aﬁéﬂewnvoiveaﬁ¥Kaddﬂ@m@ﬁ@pt@ﬁem@t|ometbﬁdtheahh%u$acﬂﬁkbr of

conponent s bU%fBQ%mE%%EogédfQHQbHQabﬁﬁs%otb%”%B%%1%%H"er in the
manuf acturing nmethod all ows the aforenenti oned advantages to be obtai ned. A

second alteérnative enboﬁlmﬁﬁCQﬂdth@ldﬁ§§ﬂqﬁﬂ%wl?W@Qghﬁﬁﬁtmnl? now!5e

descri bed withikebenenea t o FdpsnerbA- 5iilEl enent s beentiegeakivetih thiase of
the previous flgures be% Ehe saggfggnerical references. Athin film§5 of
nitride i s depostted on the tdppe ¢ 130 of a substrate 1 such as the one
illustrated in Fig. 4F Easmeetb aslentithé batthonmlamske onft heef lcardksicofs t he

trenches 3, 3 urelhb%aQ' pbd% @% Bgﬁe?§3g9|§e§b§gﬁcesThe deposition is

carried out by techni que ositing a vapor ase, known as "Vapor
Phase Depd¥ition" . As Blﬁﬁéprdibhnl% ngnl5Bld§ ﬂhic@ep%§é¢e@foanthe

upper face 130 of a substrate 1 such as the one
illustrated in Fig. 4F, as well as in the bottom and on
the flanks of the trenches 3, 3’. This nitride is for
example SisNg.

15 The deposition is carried out by a technique
for depositing a vapor phase, known as "Vapor Phase
Deposition".

As illustrated in Fig. 5B, a thick layer of an
insulator 6, such as 8Si0;, 1is then deposited on the

20 nitride layer 5 so as to fill the trenches 3, 3’ and to
cover the totality of the surface of the substrate 1.

It is then proceeded with polishing of the
surface of the insulating layer 6. The obtained result
is illustrated in Fig. 5C. With the thin layer of

25 nitride 5, it is possible to selectively stop removal of
Si0, at the surface during the polishing, since this
material is much harder than SiO;.

The thin nitride layer 5 present at the
surface of the layer 13 is then removed. This is

30 typically achieved in the continuity of the previous
polishing step, by changing the conditions of this
polishing, for example by introducing a suitable
polishing slurry.

As this may be seen in Fig. 5D, the

35 dissolution mask 4 is deposited at the surface of the

substrate, according to what has been described earlier



insulator 6 , such as Sig2 , is then deposited on the nitride |ayer 5 so as

to fill the trenches 3, 3 ' and to cover the totality of the surface of

t he substwet2e10l097294t i s then proceeded with polishing ofcrierewnsaoe of the

insulating layer 6 . The obtained result is illustrated in Fig. 5C Wth

the thin layer of nitride 5, it is possigle to selectively stop renoval of

Sig2 at the surface during the polishing, since this material is nuch

harder than Sig2 . The thin nitride layer 5 present at the surface of the

| ayer 13 is then renoved. This is typically achieved in the continuity of

t he previous polri shiengrgiepndiyc changt ged heogendetri enshoffifdgs.s greldcshi ng,

for exanpl e by, int ing sui .t abl ol iLshi n | u i's y. .he seen

in Fig. 5D tﬁgediéggﬁg%id%gnégbj% F%S epgggteghgt %%%h%€$¥%£e(% the

substrate, acdepdisagive whatl haddyedwrgesepiber: edelsicenberd the @eiedilnent

described togegphepn with Figs. 6A-6C. The nature of this nask and the

techni ques of its deposition will therefore not be described in detai

again . However, it wilHOB8VABtedtt Hatll nPEhPetedsdhathel raskig F@Fe-

advant ageous| yhbendepogi neq S@vas thoeahisa yCoverddhe iawidersperd pheralLef an

i sland 30, over_a mﬁ?%g L.and this, in thg exten ioa gh t he mask Lgﬁ:r 4
i O wh Ffound ;

| ocat ed above PRE primary 1 reddh I3 i ch®st s Vs 9 Si% Thi s
excess mask pdrtnonthiiss rief ehencedeas 40 of Eihg nebk RiegerbB illdasstadat es

t he oxi de dissqaluti reat i-sl apds ,30Q ,not, ¢ sk 4
. This dissol%??g% S?ggtﬁg%ﬁg?% ?%ﬁ E%iéﬁ @g §e53??6%h gg?%?g?ggFggggﬂi

pur poses d sitApbpfli-cdthiioh, ex®ess esapk portion 4 is referenced as 40

in Fig. 5D.

Fig. 5E illustrates the oxide dissolution
treatment at the islands 30 not covered by the mask 4.
This dissolution treatment is conducted as described

15 earlier.

For purposes of simplification, the result
obtained after partial dissolution of the oxide (see the
Se0I area with a thinned oxide layer referenced as 15)
is illustrated on the left half of Figs. 5E and 5F and

20 on the right half, the one obtained after total
dissolution of the oxide (see the Dbulk area 10).
However, during the application of the method, it will
be noted that it is only possible to obtain on a same
substrate, partial dissolution or else total dissolution

25 of the oxide.

After removing the mask 4, the mixed
substrate 1’ 1s obtained, in which the trenches 3 or 3’
are filled with a layer 5 of SisNs on the walls and on
Si0, 6, which both form an insulating material, the

30 latter may be preserved during the subsequent
performance of the steps for manufacturing the
components on this substrate. This substrate is
illustrated in Fig. 5F.

It will be noted that with the presence of the

35 portion 40 of the mask 4, it 1s possible to ensure

complete encapsulation of the oxide 6 of the trenches,



obtained after partial dissolution of the oxide (see the SeO area with a
t hi nned oxide |ayer referenced as 15) is illustrated on the left half of
Fi gs. 5E woaobazyd on the right hal f, the one obtai nedrpaftrreooseb1

di ssolution of the oxide (see the bulk area 10). However, during the
application of the nethod, it will be notied that it is only possible to
obtain on a sane substrate, partial dissolution or else total dissolution
of the oxide. After renoving the mask 4 , the m xed substrate 1 ' is
obtained, in which the trenches 3 or 3 ' are filled with a layer 5 of Si 3N4
on the walls andoaneSi 42 ©revehitchhbiat bxfiokemfann rstilnat iexgp amiderdcalthd he
latter my be presgryed durng phe sybsequent, performnes of JLhe steps for
manuf act uri ng the component's on tThis substrate. IS substrateis

il lustrated i ROFBgblsFderrimehitabe raecédonhat thi thishetpresbace -of the

portion 40 of the mask #inaityis Passidle 19 &ngyr &, conpheperepeapsulation
of the oxide 6 of the trenches,in order to prevent this oxide frombeing

exposed t o>t héhgt fosPhet® of tt He® dP$861 AT Rireat frerdto @hd@#7 6t PO<Sithl e
qlelt ri ment alj _r@@@%ie@?_ witt h ttrlé!n%hétsrmlsl%@e—fc%-l l!éid:'la|"|s)é,coal|dah®u'gh drirkHess not
illustrated in tkF igures,.it is a possible to formagaip other, series
of trenches, §8§&§FI§ e‘?&%%ﬁd%?§ast?gnéﬁgsfgrhsé%@itﬂéeﬁglLga Egslf and
the Sed areasolbeanded®0ifoy medndarthes, andthhns,tiwtdepgde stopdhef the
subsequent W@HE@%EH%HEQmgku?g‘é%gwg'gc0%0%138?%%%1cATFBﬁFo%ﬁ%Q;'.Ut' on and
removal of the nas , the standard”net ho or manufacturing conponents

may be cori nued, the cbipoherstissdiutg foraed ardiovhei rofpekher masded,

adj ust ed according 0, Reedsne @b d heo buhknFacSePlngakeapoaBnwaI Rt hey are

posi ti oned. CLAI M5, , .
continued, the components being formed and their
performances adjusted according to needs, on the bulk or

"SeQOI" areas on which they are positioned.



1 . A method for manufacturing conponents for electronics, optics and/or
opto-el ectronics on a socalled "m xed" substrate (I 1) which conprises
first semvoanduetdn-on-insul ator areas (100) in which arcompd@olosyrer (12)
is buried between two | ayers of sem conducting materials (11, 13) and
either areas (10) in a sem conducting matgrial, so-called "bul k" areas, or
second sem conductor-on-insul ator areas (15) in which the buried oxide

| ayer is less thick than that of said first areas (100), this nethod
consisting of providing a substrate (1) of the sem conductor-on-insul ator
(Sed) type, conprising a supporting sdaiigiIMste (11) in a sem conducting
material, a thin sem conducting layer (13) and a buried oxide |ayer (12)
bet ween said supporting substrate (11) and said thin layer (13), and being
characterized in that it conprises the foll ow ng successive steps: -

fornlng in the, %QbSt%%E%oel) ar P} ur alj by, f-threneghes £3npdndnt $0- cald.ed
'primary trenches”, openjng out at the free surface (130 ? of said thin

| ayer, each pri merSCErEHeds ( 30P81CS) 288y &rdi FRF Dviere A dbtdF seidhat st i t

passes through ssdxiddi nmiagar (shd)stangsaid’ burwrectmxtdﬁpkayeé (fk2)st t hese
primary trenches so as to delim surroqu at

| east one socal Ise%m‘?%rf%h%t‘o%r%ré ](récdidlatocfr s&'FSeq Tgbﬁg??’%t ¢"lthy"
form ng a so- cajdxmﬂédHS§ehut|®ﬁ7 mask Hudsidsd U&tﬁeenbytdepoBaYeng af

terial f ' tr
material form n e ar ol é;tfirﬂf] ﬂ@t%%%ﬂ%“ ”?EYBJO@“CE%% (BitBer )aNld as a

| ayer covering t ree surface Sai'd thin |"ayer (13)
| ocat ed on the(ﬁ&%hdenoﬁiséﬁmlP@Déﬁ§§lPQOW@teRW&kmeapn@a%ﬂ@ﬁ Heaﬂk"

treatment for dissolyingothesbuphed axide dhayer oRresental asaidi slands (30)
of the Sed substrate S0 _as to reduce the
(15) in which the buried oxide layer is less thick
10 than that of said first areas (100), this method
consisting of ©providing a substrate (1) of the
semiconductor-on-insulator (Se0OI) type, comprising a
supporting substrate (11) in a semiconducting
material, a thin semiconducting layer (13) and a
15 buried oxide layer (12) Dbetween said supporting
substrate (11) and said thin layer (13),
and being characterized in that it comprises
the following successive steps:
- forming in the substrate (1) a plurality of
20 trenches (3, 3'), so-called "primary trenches", opening
out at the free surface (130) of said thin layer, each
primary trench (3, 3’7) extending over a depth such that
it passes through said thin layer (13) and said buried
oxide layer (12), these primary trenches (3, 3’) being
25 formed so as to delimit and surround at least one so-
called "island" area (30), of said S$e0QOI substrate (1),
- forming a so-called "dissolution" mask (4,
5, 6), by depositing a material forming said mask inside
said primary trenches (3, 3’) and as a layer covering
30 the areas of the free surface (130) of said thin layer
(13) located on the outside of said islands (30),
- proceeding with heat treatment for

dissolving the buried oxide layer present at said



t hi ckness thereof. 2 . The nmethod according to claim1 , characterized in
that after said dissolution heat treatnent, the totality of the dissolution
mask (4) we220mmoved. 3 . The nmethod according to clai m 2cr/epb@oast7eri zed in
that after renoving the dissolution mask (4), an insulating material (6) is
deposited in said primary trenches (3, 327 ) during the manufacturing of
conponents for electronics, optics and/or opto electronics . 4 . The nethod
according to any of the preceding clains, characterized in that the

di ssolution heat treatnment is continued until total dissolution of the

oxi de at the isllands (30) .of5 thelheeOkt hadsacgoedi ag te apy refdudee the

preceding cla ra L, din that each primary trench (3" ) is forned
in order to pggngﬁE%u %nglé%thln sem conducting layer (13) and said

buried oxide layer (12) and to extend over a portion of the thickness of

sai d supporti Bg BUbSt{ALE, | 1%)cclo@dsi%1 cepdugt 4 ng Mt enial,dacat.ady uqcher
said buried oxide |ayer (12). ~ The nmethod according to claim1 o

char act eri 2ed |n1FHét %%F%rdl§§b@utﬂéﬁsﬁé§ElPﬁ) P@aForﬁé@a§@Q&§t()§ﬂ%uf

conprise a portiwhd ¥y Wi chhe aved So el qutredsiperd phes yrafotdde. i sl ands
(30) in the extension of the area | ocated above the primary trench (3, 3

) surrounding said island (30). 7 . The nethod according to any of the
precedi ng cl aBrsTheharsdteet | zedoirniinkat tohec ta ssok ut | dre restke (4ged snmde in

silicon nitride éﬂ {¥£%f1 %%5&&991 a%R%dedg%g%lgﬁioghqnggﬁhog4accq;dlng

to any of the precedin ai s, characterized int the primary trenches
(3, 3') arl® for neesbia b o ERBERAPHY) and edetisigied in said primary

trenches (3, 37) during the manufacturing of
components for electronics, optics and/or opto-

electronics.

15 4. The method according to any of the preceding claims,
characterized in that the dissolution heat treatment
is continued until total dissolution of the oxide at
the islands (30).

20 5. The method according to any of the preceding claims,
characterized in that each primary trench (3') 1is
formed in order to pass through said thin
semiconducting layer (13) and said buried oxide layer
(12) and to extend over a portion of the thickness of

25 said supporting substrate (11) in semiconducting

material located under said buried oxide layer (12).

6. The method according to claim 1 or 2, characterized

in that said dissolution mask (4) is formed so as to

30 also comprise a portion (40) which covers the outer
periphery of the islands (30) in the extension of the

area located above the primary trench (3, 37)

surrounding said island (30).

35 7. The method according to any of the preceding claims,

characterized 1n that the dissolution mask (4) 1is



9 . The nethod according to any of the preceding clains, characterized in
that the dissolution heat treatnent is conducted inside an oven in which a
neut ral oworedudirdg at nosphere prevails and where the opyg@aP2€0nsENt S

| ess than 10 ppm and at a tenperature conprised between 1,100 0C and 1, 300
0C . 10. The nethod according to any of tjhe preceding clains, characterized
in that the sem conducting material is silicon. 11. The nethod according to
any of the preceding clains, characterized in that after said dissolution
heat treatnment, only the portion of the mask (4, 5, 6 ) present as a |ayer
covering the aressdof ihhesifrieersuniacedé 13Q)Nof ogaiih t hiihiktayercard)de

| ocat ed out si de ﬁgd islands (30) is renoved, and the portion of the mask
present in said primary trenches (3, 3 ' ) is preserved. 12. The nethod
according to any of the preceding clains, characterized in that said

islands (30) Bave & surfiageaareaqsanpiised petveenc4 2ad 100 gMA12 ins,
5 characterized in that the primary trenches (3, 37)

are formed by photolithography and etching.

9. The method according to any of the preceding claims,

characterized in that the dissolution heat treatment

10 is conducted inside an oven in which a neutral or

reducing atmosphere prevails and where the oxygen

content 1is 1less than 10 ppm, and at a temperature
comprised between 1,100°C and 1,300°C.

15 10. The method according to any of the preceding
claims, characterized 1in that the semiconducting

material is silicon.

11. The method according to any of the preceding

20 claims, characterized in that after said dissolution
heat treatment, only the portion of the mask (4, 5,

6) present as a layer covering the areas of the free
surface (130) of said thin layer (13) located outside

said islands (30) is removed, and the portion of the

25 mask present in said primary trenches (3, 3') 1is
preserved.
12. The method according to any of the preceding

claims, characterized in that said islands (30) have

30 a surface area comprised between 4 and 100 pm?.



