1 31 May 2005 METHOD FOR MAKI NG A THI N LAYER | NVOLVI NG THE | NTRODUCTI ON OF
GASEQUS SPECI ES TECHNI CAL FI ELD The present invention concerns a nethod for
making a thin layer involving the introduction of gaseous species. It
‘allows in particular |layers of relativelyl significant thickne3sMay 2065
made. It finds applications 5 particularly in the field of

sem -conductors. STATE OF THE PRI OR ART The introduction of gaseous species
into a solid material may be advant ageously achieved by ion 10
impl antation. Thus, t ponding. to US pat ent
No. 5 374 564) descri PSH ; G

semi - conductor naterial . IN'II‘RODUCUJ‘EI[BM OG!‘I mlsm tQIECJIE’BE i npl antation of
a rare gas and/or of hydrogen into a substrate nade I5 of a sem -conduct or
material is likely to induce, in certain conditions, the formation of

m crocavities‘ItEC}MC&tr.eIEIELDO a depth close to the average depth of
penetration of the nplanted ions. If this substrate is_ brought into

i nti mate contact, 6“9?*‘-’1 t%r?‘?ﬁ}'l‘%n’t’éﬂe?'éé‘én SONGRERSa as Mmerfhatkrf apamakhaat

treatnent is appkhed at ayewf f Lak804ihemPenat Uiﬁtr@@ubﬁ&%ﬁacéfOngQE?HﬁE
between the mcrqocavities Qr. platelefs |eading to a separation e
seni - conduct oFPESIRS at £t fld ko par particiar Laversosducrelatively

adhering to tRaGHlifil QR 1HidihgeLd QBGbBa det, NG+ G
sem - conduct or sgﬁlbstlr ate on the other hanglq 'T‘he%steparggi o%%ﬁ%%eb?ace at
the | evelS of PEFEifsdariherin tthe f ke bt oof t semiopopflactbess are present.

"The heat treatnent is such that the

STATE OF THE PRIOR ART

The introduction of gaseous species into a solid

material may be advantageously achieved by ion
10 implantation. Thus, the document FR-A-2 681 472
(corresponding to US patent No. 5 374 564) describes a
method for manufacturing thin films of semi-conductor
material. -This document discloses that the implantation
of a rare gas and/or of hydrogen into a substrate made
15 of a semi-conductor material is likely to induce, in
certaip conditions, the formation of microcavities or
platelets to a depth close to the average depth of
penetration of the implanted ions. If this substrate is
brought into intimate contact, by its implanted face,
20 with a stiffener and a heat treatment is applied at
sufficient temperature, an interaction occurs between
the microcavities or platelets leading to a separation
of the semi-conductor substrate into two parts: a thin
semi-conductor film adhering to the stiffener on the
25 one hand, the remaining of the semi-conductor substrate
on the other hand. The separation takes place at the
level of the zone where the microcavities or platelets
are present. The heat treatment ie such that the

interaction between the platelets or microcavities



I nteraction between the platelets or mcrocavities 31 May 2005 created by
inmplantation is able to induce a separation between the thin filmand the
remai ning of the substrate. The transfer is thus obtained of a thin film
froman initial substrate to a stiffener a&ting as a 5 suppor 31 Mayt200§
thin film The creation of an enbrittled zone and the separation at the
| evel of this zone may al so be used to manufacture a thin filmof solid
material other than a sem -conductor material, a conductor or dielectric

10 material, ' y.,.or .may nqt .be crystalline (see, docunent FR-A-2 748
850) - Thi o metreereravRY R AT Amr tE s 2hag s FETR R apRpaFaLd T
obtain SO sullsttwders. The emthrin ofilhesandontheny mumsiieendgi sbir bamee for

ess of the_thin fi|m qhtained

certain 15 appl.i,cations. wever, the thickn

depends on thes"fl?v%‘?’éﬁ%t i JgﬁeeﬁﬁﬁﬁffﬁFoﬁsdé@‘}ﬂ/ ohtained| ght &r §.L18btféi1m ng
relatively thifkomi ks {ht1alf eubexaples) tdequi SESEFSYrPAMRIMHY as a

I mpl anterss a fact which sets a limt in respect of the thicknesses 20
avai | abl e. It W%ﬂi‘f‘?oﬁ%ﬁytﬁi@sghima drawback in the sense that the

thin filmobtained fas beesapassed oft NrgughefriBe1kaNS Jd{endRdqat O thy m
the mcrocavities. The docunent FR-A-2 738 671 (corresponding to the US

patent No. 5 PEPIEANIGRs8Fodde alewehorfaltdiaisiore PBYI G sapbantgedon to
create an enbrid ihgsh f20€uNE! GheRBKeF i RS &1 YL JEPRS BEhQES‘ﬂ?%gxquent

treatnent, to obtain the separation of a surface |ayer fromwt
remai ni ng of & ERMi-gonswedant satardsddi ng taendudtoriocamedielensrion

inplantatygn i {dLd YHidY hay or may not be crystalline (see
document FR-A-2 748 850).

This method proves very advantageous and is
particularly used to obtain SOI substrates. The entry
of these ions may produce disturbance for certain

15 applications. However, the thickness of the thin film
obtained depends on the implantation energy provided by
the implanters. Obtaining relatively thick films (50 um
for example) requires very powerful implanters, a fact
which sets a 1limit in respect of the thicknesses

20 available. It may additionally present a drawback in
the sense that the thin film obtained has been passed
through by the ions intended to form the microcavities.

The document FR-A-2 738 671 (corresponding to the
US patent No. 5 714 395) discloses a method also using

25 i1on implantation to create an embrittled zone which
makes it possible, by means of a subsequent treatment,
to obtain the separation of a surface layer from with
the remaining of an initial substrate. According to
this document, the ion implantation is carried out to a

30 depth greater than or equal to a minimum pre-set depth
so that the thin film obtained is rigid after its
separation from with the remaining of the initial

substrate. By rigid film is understood a film which is



30 depth greater than or equal to a mininmumpre-set depth so that the thin
filmobtained is rigid after its separation fromwth the remaining of the
initial substrate. By rigid filmis understood a filmwhich is 3 31 My
2005 self supporting, in other words mecha@nically independent3hMhydfi08 t o
be used or manipulated directly. 5 Summary of the invention To overcone

t hese drawbacks, the present invention proposes inplanting (or
introduci ng) the gaseous species through the rear face of the substrate,

in other wor rou e of ;the s ate site 10 to.the.thin

filmor Iayerq%%éﬂire%&pﬁggaéﬁéhis,J%he §€%é%rat§%%§%t bémaq?%méﬁﬁféxt to

i ons" on the dmgiepsEnddnts rend fadde Theoobjkect wéedhe crmnveamdnipul stédus a

met hod for n%gin X thin layer froma structure, the nmethod 15 involving
it %@%

the introducti 'Seous species to create an enbrittled zone leading to
a separation of the structure at the level of this enbrittled zone, the

nmet hod beigg characterizeg in that jt includes the follow ng steps: 20 a)
meki ng a stacl ! 1ot9% first part designed to facilitate
the introduction ofrgdasagtfoms Perées apdwbhcRsSeend RAHent! hehdegONEn Part

having a first free face and a,second face integral wth the first part,
25 b)i nt r oduc PRGRPESSous 1BBéANELNENt o PFe §ﬁtt¥(94(!)ﬂc‘é,n9)f r offiehe 9a98%UPart ,

SO as to creai@edl edehirbugh €88e. rihe tfide | 3fer chel ngubbysadel i nijed
between said other words through the face of the substrate opposite

10 to the thin film or layer required. To do this, the
substrate must be “transparent to ions” on the side of
its rear face.

The object of the invention is thus a methed for
making a thin layer from a structure, the method

15 inveolving the introduction of gaseous species to create
an embrittled =zone leading to a separation of the
structure at the level of this embrittled zone, the
method being characterised in that it includes the
following steps:

20 a)making a stacked structure formed of a first
part designed to facilitate the introduction of géseous
species and of a second part, the second part having a
first free face and a second face integral with the
first part,

25 b)introducing gaseous species into the structure,
from the first part, so as to create an embrittled
zone, the thin layer being thus delimited between said
first free face of the second part and said embrittled
zone,

30 c)separating the thin layer from the remaining of
the structure at the level of the embrittled zone.



first free face of the second part and said enbrittled zone, 30
c)separating the thin layer fromthe remaining of the structure at the

| evel of the enbrittled zone. 4 31 May 2005 Preferably, the introduction of
"gaseous species is carried out by ion inglantation through th2l Maye€0pace
of the first part. The introduction of gaseous species may create an 5
enbrittled zone in the first part, in the second part or at the interface
between the first part and the second part. The first part may include a

mat eri al of high rosit r | ow stoppi Qwer in respect of gaseoys 10
speci es or of thi c%%eege’i%?f%'spib}l’lﬁi ﬁﬁggﬁ’ggﬁ 18’§1pt°r1"ncﬁa%£‘?fé§r§??‘gheﬁf fhe
gaseous speci emyviied t bizé biyr Sion pambl ahtatidd othedbigh Qbegaﬁlﬁ@ﬁsx'aaeci es
bei ng carried by_jion inplantation, the first part nmay include a 15
suppor t transp?ﬁleﬁte t%“ﬁr}él? Ya_nt ed gaseous species, in other words a
support havi ng opemnegsih@rédectionl dF efh IASEHUSpEREEECTay Neréatd 0aaf the

total surface of the openings relative to the surface of the support
bei ng such’th "s'lﬁfgr%‘?ﬁlﬁn igg\tRR chiirgt Mo fevEheosqrn@nBArEL | ed

zone created. glheagUppRE! iHberfifcd YetdeddCrhlel SEiPAEL QSO i udhBy a
film deposited on the grid and integral with the second”™ part. The first

part may be asfé‘lqndsﬁﬁa‘iﬁ-ti ng film 25 initially laid on a support, the
second part being fe/Ted;eRet NEaktr Shaparinyude OV Nula@ 2iQY dg g high

porosity or low stopping power in respect of gaseous
10 species or of thickness corresponding to the depth of
penetration of the gaseous species into this first
part.
The introduction of gaseous species being carried
out by ion implantation, the first part may include a
15 support transparent to the implanted gaseocus species,
in other words a ‘support having openings to the
implanted gaseocus species, the ratio of the total
surface of the openings relative to the surface of the
support being such that the separation may occur at the
20 level of the embrittled zone created. The support may
be a grid, the first part also including a film
deposited on the grid and integral with the second
part.
The first part may be a self supporting £ilm
25 initially laid on a support, the second part being
formed on the first part by growth to provide a
manipulable structure. The ‘growth of the second part
may be achieved by a CVD deposit method or a liquid
phase epitaxy method.
20 To advantage, the first part includes a surface
layer acting as the seed for the growth of the second

part on the first part. The growth of the second part

may be achieved by a CVD deposit method or a liquid




mani pul abl e structure. The 'growth of the second part nmay be achieved by a
CVD deposit nethod or a liquid phase epitaxy nmethod. 30 To advantage, the
first part includes a surface |ayer acting as the seed for the growh of
‘the second part on the first part. The gBSowth of the second pat MaypSbe
achieved by a CVD deposit nethod or a liquid 5 31 May 2005 phase epitaxy
nmet hod. The introduction of gaseous species nay be achieved in such a way
that the enbrittled zone | eaves behind, after separation, on the surface

of the first f,. a bl ct th d.. .o _grow anew a_second
part on the sg:g%rﬁf paérﬁgé’gssﬁ%{:g?gbef g.?lg sﬁg%%c)%ﬁlcﬁtlbog?or% st%%sg “8an
i nt er redi at e wpEEdrds | ndy xelde onathéefredst ipar tsuck t er  wdep ehatt hehe

i nt ermedi at e suppart .My be elimnated.,The strycture may .include a |ayer
it ended to FERARHEY s, | BhV8E REep B8,y e il AP TRAtA 1t SBEEEY
int-o this | ayeurfBe sepathei dirsdteppaiy, be Qaifdredaldlé By aztPMyi BBe

t hermal angd/ or. mechani cal ener%y to the, enbri ttlelc_il zone. 15 The separation
step may iTmpl r‘ﬁ?ﬁi TR AP pI §2°¢Rdi RRYFaPB Lhel 88¢egd Réditon using a
cl eavage edge propegaiiblg al Begokke sebpi IB) edrzopefofli stshRi)queani s
particularly disclosed by the docunment WO 98/ 52 216. The gaseous sgem es
may be sel ect & dé'rﬂf?‘/?g SUPPAYHr dfef idiRe reR etBas&d rathdarspeBE R8T bei ng

able to be i Bitlepdqed tHO MY rhdd LD BabHOPe BaiChedgE EhiiRbiced of the
drawi ngs The invention will be better understood and ot her
The structure may include a 1layer intended to

10 favour separation, the gaseous species being introduced

into this layer. |

The separation step may be carried out by
supplying thermal and/or mechanical energy to the
embrittled zone.

15 The separation step may implement an energy supply
to initiate a cleavage action using a c¢leavage edge
propagating alorig the embrittled zone. This technique
is particularly disclosed by the document WO 98/52 216.

The gaseous species may be selected from among

20 hydrogen and rare gases, these species being able to be

introduced alone or in combination.

Brief description of the drawings

The invention will be better understood and other
25 advantages and particularities will émerge from reading
the following description, given as a non-
remainingrictive example,‘ accompanied by the appended
drawings among which:
figures 1A to 1D show a first embodiment of the
30 present invention,
figures 2A to 2D show a second embodiment of the

present invention.



25 advantages and particularities will emerge fromreading the follow ng
description, given as a non- renainingrictive exanple, acconpani ed by the
appended draw ngs anong which: figures |A to 1D show a first enbodi nent of
‘the 30 present invention, figures 2A to 8D show a second enbodil Mayt2005 t he
present invention. 6 31 May 2005 Detail ed description of enbodi nents of the
i nvention Figures 1A to 1D show an enbodi nent of the invention wherein the
first part of the structure includes a grid. 5 Figure 1A is a perspective
n rtial - ctjon vi f is first rt 10,..The first, part 10
?ngl 5gets g gfib%%i L Edg q\ﬁlﬁ%“&,@n t c%%?i@gggﬁugiethﬁr ?'P?-fw 5AFR ar in

cross-section. TheMiafuxed € 120r teXxampl esB8wm Wnde esxbdimete Sppcegheaut,
froma few 10 .hundreds of mcronmeters to, a fewmllinetres. According to

the di mensi ond™WEYHEDarDeRRiLf e HEFthgPIFF cHPE sdpaf atTEFRER TR he

grid may act ascaudldd ferpFig@nd allow separation at the level of the

i mpl anted zone wi thout inducing the formation of blisters. 15 Wen the
spaci ngs between t Bd9N&Es dPe 8o Bi PeuPEPEEiVe tAddamAt b2l pe®EPSati on
of the ions i geb@ionSWide 8B i d NELES apaepandl i ofhd bl sLer i hed
occurs) and produce a self supporting film after the inplantation step a
| ayer may be dagdydesd ahgthdadtls foxoned afsbafferwhicn nay becesdaare of

the first parpy Thec@ahdndh Y P JHlE e &L NI Fhe drs Graal glr

example 80 pm wide and may be spaced out from a few

10 hundreds of micrometers to a few millimetres. According
to the dimensions of the bars and of the spacings which
separate them, the grid may act as a stiffener and
allow separation at the level of the implanted =zone
without inducing the formation of blisters.

15 When the spacings between the bars are too big
and/or if the depth of penetration of the ions is not
sufficient to induce a separation (blistering then
occurs) and produce a self supporting film, after the
implantation step a layer may be deposited which acts

20 as a stiffener on the free face of the first part.

The grid 11 may be made by etching a Si or SicC
wafer.

The grid 11 acts as a support to a film 12 formed
of one or more layers, for example of two layers 13 and

25 14. If it is required to obtain at the end of the

method a thin layer of mono-c¢rystalline silicon, the
layer 13 may be of S5i0O; and be 1 um thick and the layer

14 may be of silicon and be 2 um thick. The film 12 may
be obtained and deposited on the grid 11 by the method
30 disclosed in the document FR-A-2 738 671 cited above.
The film 12 may be made integral with the grid 11 by a
technique of molecular adhesion known to the man

skilled in the art. An adhesive may alsc be used to




The grid 11 acts as a support to a film12 formed of one or nore |ayers,
for exanple of two layers 13 and 25 14. If it is required to obtain at the
end of the nethod a thin |ayer of nono-crystalline silicon, the I|ayer 13
‘may be of Si02 and be 1 pmthick and the fayer 14 may be of sBl May2086d be
2 mthick. The film 12 may be obtained and deposited on the grid 11 by the
met hod 30 di sclosed in the docunent FR-A-2 738 671 cited above. The film
12 may be made integral with the grid 11 by a technique of nol ecul ar

adhesi on kno tqQ the n, skilled. in the ar{._An adhesive nay al sq be used
P iy 5Beb ke (Liw (14 188d Attt 4121 WhilS SREUFLAG (ShAC (ne
adhesi ve doesthet adhekifR diRd eibd Ml e {he lmyBinddtiBy .t hen be
used in the formati on of the second gart of the structure. This is shown

in 5 figure 1B whiref HeYRL rhsHRY sEhgpode 8ad ol viB® Sprmad icny (Rf ure.

The second pathe20sédord! Pt ObrMERe CEYSIALFEE THilL 0950bsRLPAD Hy
gromh fromthe layer 14 acting as the seed. The growth is for exanple

obt ai ned By afigurfi dfe BhichDigeppstraBeveysei PG etuben epiesxRE The
second part 20ngRid et feAChrae BBLCKRCSRA 26VeEla MafdeNo? hitghdens of
pm for exanmple 50 g.'m Figure 1C, I cl I's also a transverse cross-
section vi ew gfyehaldingctaibicahonbtainedorby 18rowpharfizan ohhet elmysr ri ed

out through t oLid:s11. n iyapl e} y .5t 4 i ant

hydr ogen ions?g ré%?éééntég ng/ ola!%%%ly%%@t t%toae}r&lrlgwsldz, f(vl\}]{hr%ua%slee of

1017H / cn® an_db_aaiaadrg]:yyofa 4t)®c1|n_ai,t1ué"he:ﬁ of¥Di mepgwmsitajoar iby rleiapiid he

layer 14 lcbf sbhgggn éﬁiégmt%{eel gecond part 20 may then reach a
thickneass of several um, even a few tens of um, for

example 50 um.

Figure 1C, which is also a transverse cross-

section wview of the structufe, shows the ion
15 implantation step carried out through the grid 11. Ion

implantation may consist in implanting hydrogen ionsg,

represented symbolically by the arrows 1, with a dose

of 10YH'/cm® and an energy of 400 keV. The ions in the

‘majority reach the layer 14 of silicon to form therein
20 an embrittled zone 15.

The intreduction of gaseous species into a layer
of material to constitute an embrittled zone may also
be carried out by other methods used alone or in
combination and described in the document FR-A-2

25 773 261.

Figure 1D, which is also a transverse cross-
section view of the structure, shows the separation
step.. Separation may take place by heat annealing

" and/or by using mechanical forces. A thin layer 2 is
30 then obtained between the free face 21 of the second
part 20 and the initial location of the embrittled

zone. The initial layer 14 is then split into two sub-

layers 14’ and 14”. The thin layer 2, of about 50 um




20 an enbrittled zone 15. The introducti on of gaseous species into a | ayer
of material to constitute an enbrittled zone may also be carried out by

ot her nethods used alone or in conbination and described in the docunent
'FR-A-2 25 773 261. Figure 1D, which is algsso a transverse cros3t Mag@00bn
view of the structure, shows the separation step. Separation may take

pl ace by heat annealing and/or by using nechanical forces. A thin |ayer 2
is 30 then obtained between the free face 21 of the second part 20 and the

initial locatign of the enbrittled _zone, The.initial_layer.14 is.tphen
split into twe = é?errse?fe%‘?fg e ethsFﬂi'n%eFea, 1BE0gh Stk ggegm 8
31 May 2005 tiﬂuﬁucﬂL&;jéﬁCﬁMﬁéeﬁittxﬁeﬂe h;,geflheTlmarcecrmgﬂmgéqf, L]t‘aleyer 13
structure, constjtute the sta riid 11, layer 13 and sub-layer 14"
(Form ng' & he A 395 18%e5 s o LalBings SR ebs iy &2 or  RO¥RBE BT ayer
14" acting asuded NgssaehdworfiRe: f paiRl i ahedf sd@ NEays£CaRd Q&Eﬂin%nabhi S

enbodi nent, the enbrittled zone_has been created in the |layer 14 bel ongi ng
to the first phe ssed dpr sheciermation ehia nayerespns R8&Ft-hen incl udi ng

the first part of tihe shiyClmRAMEMR POfhbORriltiaed s868NGhNArbebhe

sub-layer 14"). It also falls within the framework of the present
i nvention to remted i Eher tavead hokelanging i heethgcdigisl Ra¥woPbart s,

in which casgpdegt phoehayer t@%_t aiped Walled: Cﬂ%ﬁé?ﬂ@éid h%%@qﬁala&aége

second part of the structure. This 15 variant S one a&Vantage: a ect
zone created &he thixstnpertacef f Sheurstweghuxza i and Bhi Bodeient ofonkheny

10 second part (the sub-layer 14’). It also falls within
the framework of the present invention to create the
embrittled zone at the interface of the two parts, in
which case the thin 1layer obtained would correspond
exactly to the second part of the structure. This

15 wvariant has one advantage: a defect zone created at
this interface favours separation. This defect zone may
contain crystal defects and/or microcavities which will
favour separation. It is also possible to create the
embrittled zone in the second part of the structure, in

20 which case the thin layer obtained would correspond to
a portion of the second part. _

In one variant of the method, the introduction of
gaseous species may be carried out for an implantation
energy of 200 keV for example. In this event, prior to

25 separation, a layer which acts as a stiffener and which
allows separation is added onto the free face of the

first part. This layer may be constituted for example

of 3 pm of silicon oxide.
The second part of the structure may also be
30 constituted of a layer stack. It may be, temporarily or
not, fixed to an intermediate support.

There may be provided in the structure a specific

layer, made for example prior to the formation of the




contain crystal defects and/or mcrocavities which will favour separation.
it is also possible to create the enbrittled zone in the second part of
the 'structure, in 20 which case the thin | ayer obtained would correspond to
‘a portion of the second part. In one variant of the nmethod, thgl May?2005
I ntroduction of gaseous species may be carried out for an inplantation
energy of 200 keV for exanple. In this event, prior to 25 separation, a
| ayer which acts as a stiffener and which allows separation is added onto

the free face of th first,part his layer _may be canstituted for exanple
of 3 gmof i I9GESIPD, 8L THRCSBABAAEaf BVEIT, REPSTATCTT @ehie) SEVES 30
constituted ofofa thgerembrikcléed Hayele, Thenpeiifidt Olayeet ,mdyxesd ta an

i ntermedi ate support. There may be provided, jpn the_structure specific
| ayer, made &P aﬁTﬁV@rpﬁF&rt ’ﬁquleopoﬁraﬁ'thcelﬂ RyeF 32t mre0bEr8Econd

part, intendegadr fayper m&gaatatist hepi eyt edoford hen&nyiidd | egdyeene.
The specific layer may be a, SiCGe layer epitaxied on a silicon |ayer of the
first parf. PHE sdBBhangations &9 catd®nouhe &b cihpaykgvel g the

i npl antation igkLAydd £kt PhydPe tRYCLpREithRa SERRISYhSIKE 4 aVsfer The

specified layer may be a | ayer’ of silicon heavily doped Wi th boron. Such a
material al |l &% sthparani diraviBe dppadnatitly heapn.ofSuch odermateriadl

and/ or. rrechaniaqaﬂmmldes%ﬁgagighg%@sbgA&H%}]a%%@%a&%w §Fbadi yBpt .of

the invention wherein I rst part of the str ure Is constltuteﬁ by a
sel f supporti fdremmah ambswr fmeghanical dowdgever se cross-section vi ews.

10 Figures 2A to 2D show another embodiment of the
invention wherein the first part of the structure is
constituted by a self supporting film. These figures
are transverse cross-section views.

Figure 2A shows a self supporting f£film 31

15 deposited on a support 30 without adhering to it. The

self supporting f£ilm 31 is for example a 5 um thick
silicon film obtained by the method disclosed in the
document FR-A-2 738 671 cited above. This film 31
constitutes the first part of the structure.

20 - Figure 2B shows that a layer 32 has been formed on

the film 31. The layer 32 may be a 45 um thick silicon
layer, epitaxied on the layer .31. The layer 32
constitutes the second part of the structure. A
manipulable structure is thus obtained.

25 Figure 2C shows the structure which has been
turned over on its support 30 to undergo the ion
implantation step. | Hydrogen ions (represented
symbolically by the arrows 33) are then implanted, for
example for a dose of 10'H'/cm® and with an energy of

30 500 keV. In this embodiment example, the embrittled
zone is created at the interface between the two parts

31 and 32. To c¢reate this embrittled zone, a co-



Figure 2A shows a self supporting film31 15 deposited on a support 30

w t hout adhering to it. The self supporting film31 is for exanple a 5 gm
thick silicon film obtained by the nethod disclosed in the docunent
"FR-A-2 738 671 cited above. This film 31 1@onstitutes the firsil May208% the
structure. 20 Figure 2B shows that a |layer 32 has been forned on the film
'31. The layer 32 may be a 45 gmthick silicon |ayer, epitaxied on the
layer 31. The layer 32 constitutes the second part of the structure. A

mani pul abl e structure, i.s thu bt ai ned. Figure 2C shows the structure
Wit ch has. beel PPIAARRS bS5 PRt S, S, YRR AT o SR heoiaY Be

I npl antati on sied. Hydrogen ions (represented synbolically by the arrows
33) are then inplag%gd, for exanple for, a dose of 1017H /cgn2 and with an

energy of 30 500 ké¥® IFFIHFEMbLAi ABARL e BHIIRE PHRT efbr itH9 WPRORE s

created at thgnidnt efdnicexbabireny he theapatieatddnenbBdyTa GsLat£alhi s
enbrittled zope, a co 10 31 May. 2005 _ i hpl antatign of helium and hydrogen

for exanpl% nB§abe trgaddnentLelloged, BYi anagrplicatied Sfemefhaiicalipport

and, for exanpbechy,a BeghrbtaddehetWeddy 2nRAM bugksS Beat shgeasgenig
foll owed by an_application of mechanical forces, separation between the

parts 31 and 9Ptadneght A nEBina kawer | dFechtainnd perstdhvtedubsd BYethe
second part 3geasrshid Nabi gl Grelin THE Pabludl JBY The dagd aGaiado

apply the net of the i1nvention. 10 The invention applies to obtalning
thin | ayers obe diskPlepaginrdterdrply the imethed @bsthe| énvensheni-n sel f

10 The invention applies to obtaining thin layers of
different materials. It is thus possible to obtain self
supporting layers of GaN for optoelectronic or
microelectronic applications. In this event, the self
supporting £film may be of SiC. On thig film, a thick

15 layer of GaN may be made for example by epitaxy at
1050°C. Hydrogen is then implanted at a dose of
10*°H*/cm® at 250 keV into the 8iC in the vicinity of
the interface with GaN. By means for example of a heat
treatment at 850°C, separation is obtained at the level

20 of the implanted zone. A self supporting GaN film is
obtained equipped with a thin layer of SiC arising from
the separation. The remaining of the SiC film, which is

still self supporting, may be recycled.




supporting layers of GaN for optoelectronic or mcroelectronic
applications. In this event, the self supporting filmmay be of SIC. On
this film a thick 15 | ayer of GaN rmay be made for exanple by epitaxy at
1050C. Hydrogen is then inplanted at a dose of 1016H./cn? at ZbBayeU05nto
the SiCin the vicinity of the interfaceMith GaN. By neans for exanple of
a heat treatnent at 850C, separation is obtained at the |evel 20 of the
impl anted zone. A self supporting GaN filmis obtained equipped with a
thin layer of SiC arising from the separation. The remaining of the SiC
film whichis still self supporting,_Egéigérecycled. 11 CLAIM5 5 31 May
2005 1. A nethod for nmaking a thin | aye a structure, conprising:
maki ng a stacked structure formed of a first part, having a first face and
an opposed second face, deS| ned to facilitate introduqin : of gaseous
species through its first flacé® BeEhed foFemalinmra,t dEpamt a

having a first e sﬁﬁ sed 10 second face |ntegral with the
second face of fl:E%'%?zlrst |ﬁﬂ$odu0|ng gaseous species into the

st acked st Buct ure, throughmahaﬂblwm:1§rackﬁdtPutiu¢smrepafbrmbd cb€at @ an
enbrittled zon [ thus delimted between the first

thin la being 1
face of the segaﬁﬁt péfrlft'a%ga?ﬁgbe r%’é‘?%dff&ﬁe angh jaBe PRRRTSR BRECRAS n

layer froma regReli Ndesigned to facilitate introducing . of gaseous
specieé through its first face, and of a second part,
the second part having a first free face and an opposed
10 second face integral with the second face of the first
part;
introducing gaseous species into the
stacked structure, through the first face of the first
part, to create an émbrittled zone, a thin layer being
15 thus delimited between the first face of the second
part and the embrittled zone; and _
séparating the thin layer from a remaining
part of the structure at a level of the embrittled
zone.
20

2. Method according to claim 1, characterised in
that the introduction of gaseous specfés is carried out
by‘ion implantation through the free face of the first
part.

as

3. Method according to claim 1, charactefised in
that the introduction of gaseous species creates an
embrittled zone (15) in the first part (10).




part of the structure at a level of the enbrittled zone. 20 25 2. Method
according to claiml1, characterised in that the introduction of gaseous
species is carried out by ion inplantation through the free face of the
‘first part. 3. Method according to claimd, characterised in 3t Nay 2068

I ntroducti on of gaseous species creates an enbrittled zone (15) in the
first part (10). 12 31 May 2005 4. Method according to claim1,
characterised in that the introduction of gaseous species creates an

enbrittled zone in, the,second part...5 5., Methaod according tqQ cl.aiml
characterised in t4hat%??e1%°$ntarccﬁ? cqlllﬁn id d’ ?@‘Jhs&pg a% c%lﬁgdtseesra a?'ln
enbrittled zomhaat the | mherdbdoethehweef tdusddust gpacties Streanest han
second part (3%%i‘%3.6' thhod.acggrding tg claim 1, characterised in that
the first par ETPRANTIES £ 7 a1 SRFGRY BBFEsity or | ow st oppi ng pover
In respect of gaseous species or of thickness corresponding to the depth

of penetration of the %gﬁegus specjes into this first 15 part. 7, Method
according o clai m”2, MaEradt @5 ing tRaclE@ r1r sehpEpcterdanrfesin

support transpamentthe iherbaRbenbad SASRIeARECispecildd OLPEALWRr dgna
support 20 having ,openings to the inplanted gaseous species, the ratio of
the total surPEE&EISE Lekk Znhidgsthel ankeefnge bgEvweern dhe Ffixse Babbort

bei ng such thatihyh@nd the second part (32).

10 6. Method according to c¢laim 1, characterised in
that the first part includes a material of high
porosity or low stopping power in respect of gaseous
species or of thickness correspbnding to the depth of
penetration of the gaseous species into this first

15 part.

7. Method according to claim 2, characterised in
that the first part includes a support transparent to
the implanted gaseous species, in other words a support

20 having openings to the implanted gaseous species, the
ratio of the total surface of the openings relative to
the surface of the support being such that the
geparation may occur at the level of the embrittled

zone created.

25
8. Method according to claim 7, characterised in
that the support is a grid (11), the first part (10)
also including a film (12) deposited on the grid and
integral with the second part (20).
30

9. Method according to claim 1, characterised in

that the first part (31) is a self supporting film

initially laid on a support (30), the second part being




separation may occur at the level of the enbrittled zone created. 25 8.
Met hod according to claim7, characterised in that the support is a grid
(11), the first part (10) also including a film(12) deposited on the grid
‘and integral with the second part (20). 30 9. Method accordi ngl May@oasm 1,
characterised in that the first part (31) is a self supporting film
initially laid on a support (30), the second part being 13 31 May 2005
formed on the first part by growth to provide a nmanipul able structure. 10.

Met hod according to, claim9, characterised in 5 that the growth, qf the
second part (Sf?}g’“\eg a e byF 3 S3/D RitosiRY ned¥etBr BOl i BEPHifRasd

epi t axy net hoganlipulMMiRogaaconddbdlg to claim 1, characterised in that the
first part (10) includes a surface layer (14, 10 14") acting as the seed

for the growth of the second part on the first part. 12. Method according
to claim1l, charagheriyachéd abBatgihg ercPY\Ef‘e_lﬁﬁ Ehec?x%%&éﬁrée Scijn 13
p od. :

achieved by a CVvD 15 deposit nethod o a |iqui ase epi taxy mnet
Met hod accor dithgtt Fhehegxpwiheof| shes sercand part charictisr isddigved hby t he

i ntroduction gf ~ggs P65 i chi . h
enbrittled 20 zone ?%?)%Sllea\%és e%isonlg?aﬁ/%?lg %#%?i %ﬁ%éﬁ&t ﬁ%tth}s%ﬁﬁr'f ace of
the first part (10), a layer (14") able to act as the seed to grow anew a

second part on thellgeﬁﬁﬂﬂuﬂerCCording to c¢laim 1, characterised in
that the first part (10) includes a surface layer (14,
10 14”) acting as the seed for the growth of the second

part on the first part.

12. Method according to claim 11, characterised in
that the growth of the second part is achieved by a CVD
15 deposit method or a liquid phase epitaxy method.

13. Method according to one of the claims 11 or

12, characterised in that the introduction of gaseous
species is achieved in such a way that the embrittled

20 zone (15) 1leaves behind, after separation, on the
surface of the first part (10), a layer (14”) able to

act as the seed to grow anew a sgecond part on the

second part.

25 1l4. Method according to claim 1, characterised in
that before step b) or before step c), an intermediate

support is fixed on the first part.

15. Method according to claim 14, characterised in
30 that after step c¢), the intermediate support is

eliminated.



25 14. Method according to claim1l, characterised in that before step b)
or before step c), an internediate support is fixed on the first part. 15.
Met hod according to claim 14, characterised in 30 that after step c), the
internedi ate support is elimnated. 14 34 May 2005 16. Met hod3hMayrd@0fg to
claim1l1, characterised in that the structure includes a |layer intended to
favour separation, the gaseous species being introduced into this |ayer.
5 17. Method according to claim1, characterised in that the separation

step is carried out by supplyin t her mal and/ oy nechanpi cal .ener tp the
enbrittled zone. }6°1@3%‘¥oﬂgSEEBFHEn§QCF Wt cg‘ﬁiaf&eé:r’i%%% Ry
that the sepatfhitOR 1 ept +HRLFBNEHcAMARREIDY1&¥EP! Yntended tiat Padour
cl eavage action using a cleavage edge propagating, along the enbritt|ed
zone. 15 19. FEPAG@tA&Eor dFhg SR8 SPeEhgRaRTING edNEFOdTEA ( Hato

gaseous speci e§1af § s8@Jected fromanong hydrogen and rare gases, these
species being able td be introduced alone or in conbination. 20
5

17. Method according to claim 1, characteriged in
that the separation step is carried out by supplying

thermal and/or mechanical energy to the embrittled

zone,
10
18. Method according to claim 1, characterised in
that the separation step implements an energy supply to
initiate a cleavage action using a cleavage edge
propagating along the embrittled zone.
15

19. Method according to claim 1, characterised in
that the gaseous species are selected from among
hydrogen and rare gases, these species being able to be
introduced alone or in combination.

20



