:Z[e3e: Q N J6T7: METHOD FOR MAKI NG A THI N LAYER | NVOLVI NG THE | NTRODUCTI ON
. OF \GASEQUS SPECI ES TECHNI CAL FI ELD The present invention con d
for making a thin layer involving the introduction of gaseouB@@lmmﬂw@mMi
allows in particular layers of relativelyysignificant thickn e.
It finds applications 5 particularly in the field of sem -conduct!®¥: STATE
OF THE PRI OR ART The introduction of gaseous species into a solid materi al
may be advant ageously achieved by ion 10 inplantation. Thus, the docunent

FR-A-2 681 472 (correslgondi ng to US Eﬁtent No. 5 374 564) describes a
met hod for manuf act uri BETEGP n\FOR| MRAKENG <A THENNHAXERr INHPEVING THE s

docunent discloses that t hm@g@bg@@%ﬁano&AgEbggesggélggd/or of hydrogen
into a substrate made 15 o = T i kely to induce,
in certain conditions, the formation of m crocavities or platelets to a
depth cl ose top Y, agee¢pt h of penetration of the inplanted ions. I|f
this substrat B 5 ﬂ§ointimate contact, by its inplanted face, 20
with a stiffener arfthe present ebnvention appterdsan methiod dor tmakberat ur e,
an interaction o I en. Lerocayiti et s¢ | ' 0 a
separation of hgtq’}sier?ﬁ li%é'\r%uc Igpgég%gl ra?%éi n otﬁ\%@%ar?é: éaft%aagée%st

sem - conduct orsgedieaadhéti g ltawst henspafrteced agn ldwee2d ofie Hedrd, ivdiey

remai ni ng of the sem -caonduct or substraie on.the_other hand. -The separation
t akes pl ace atsjt%%lﬂec\"/aer?t ot?umf‘ﬁ A egaha%?em?ﬁg‘mlgr &é’\?ist iaé?ld'rcapﬁlaqoneﬂ ets
are presens. Tgertiatldrkatirenthe sf selbd dhasehhecomdesastson bet ween t he

pl atelets or mcrocavities B 13742.3 JL 2 created by inplantation is
able to induce a separation between the thin filmand the renaining of the
substrate. ThesTABRSOEITHE PRIGR GBI ned of a thin filmfroman initial
substrate to a stifjfener actlng as a 5 support to thi,s thin film ‘Enile
creation of an enbri?q | cACLBABCEAQT: I0F SFPRFALF oFPEF1ERe 1RRRI 205 L zone
may al so be usettdwidgmanuiagt urBea tdivardddgecisispl i dchaeeedal eyherigmhan a
sem -conductor, material, a conguct O:Téﬁ{ dielectric 10 material,_ which may
or may notObe WRAATLILIRA ( sedPUSecundite FRARCEMSRE 85TR-AFhi s6fat hdd %r oves
very advant ageQusridsbdid 3y t 6 UbAr btesed NP obtajd S6h) SuBskkatRs alhe
entry of these ions_may produce di sturbance for certain 15 applications.
However, the tMidKdsEOsf MaBfantigingn bBtai fdd Mepehdsesy apaductor

i mpl antation enardyiPF OViEes BYchihent "RL8R16EEs PRkl RhRJ inpl1ald e dod hi ck
films (50 ~~mfor exanple) requires very powerful inplanters, a fact which

sets a linit i9f respeEe opst pad/wirciafe ogen into a substrate made
15 of a semi-conductor material is likely to induce, in

certain 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
gsufficient 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 is such that the

interaction between the platelets or microcavities
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20 available. It may additionally present a drawback in the sense that the
. thin fil mobtained has been passed through by the ions intended to formthe
m crocavities. The docunent FR-A-2 738 671 (corresponding to the US patent
No. 5 714 39S) discloses a nethod al so uspng 25 ion inplantation to create
an enbrittled zone which nmakes it possible, by neans of a subsequent
treatnent, to obtain the separation of a surface layer fromwth the

remai ning of an initial substrate. According to this docunent, the ion
inplantation is carried out to a 30 depth greater than or equal to a

i ni mum pr e- s€refdth Ry ﬂﬁaﬂaﬂﬁétﬂﬁnn i Ia}%]cﬁ)tté? néBdpger AgisePAadiaqn s

separ ation fr yapdeh t NEné eMhRLNY FAf of hed Qi ttl@é SHQ@EE&EE Byfri gk film
is understood a filmwhich is B 13742.3 JL 10 15 25 30 self

supporting, i rsuhsteratr dBherceramser| ¥si ﬁbéseﬁééﬁﬂn&ﬁd c>§blae thd e idsed or
mani pul ated digeatl ¥, SHIELY Oéuﬁ?@réege@d o4 E‘El@g%h%%é% drawpacks,

the present invention proposes inplanting (or introducing) the gaseous
speci es t hPougivrpnrrl éze fhive Whinnkilubstrate, in other words through the

face of the substrayg oppasifeoko bee L N &bl andayeroneduinad. . do

this, the substrate nust transparent to 1on on the side of its rear
face. The obj aﬁpaﬁatimmbemhleorla\&k hof &haet hr@dlef omayraklag ket hised ayer

froma structure, the rrethod |nv i he .i u n. speci es
to create an eq: %Iflffacft% ne ?ea %ﬁg %E‘agge%agg %nt% I%ﬁe%gt%%%gtst&lre at
the | evel of tai Seemablohﬂue:doz:onmatehﬁaamm raodcbaidngtohrarart e:‘mesimd:hmd hat

| udes the foll t Ki ta d st t
f| rls?cp;r iadesf‘?eag%eglalacw A &'}Siﬁ?’fa{“g tﬂ%rl %ﬁd%&tl 0 ofSc r u%%%:[])gl%%ec T ang

of a second paldquridiet SER-QOR pm& dﬂm/) ng a first free face and a second

face integral with the first rt, b)introducing eous speci es |nto t he
structure, fromthejtlﬁsr st f)'é]ng sBreYeFy M¥at e %%’ Wh?PErYRd 2 e
thin |layer beiggrtdiwslely nubed i weltbasai 0T rsibdteecdaceThe té}ﬁ::@econd
part and said eéTbrittIed, . .
o 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 limit 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 ion implantation to c¢reate 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

B 13742.3 JL



zone, c)separating the thin layer fromthe remaining of the structure at
the level of the enbrittled zone. B 13742.3 JL 4 Preferably, the

i ntroduction of gaseous species is carried out by ion inplantation through
the free face of the first part. The intrgduction 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 material of high porosity or |ow stopping power in respect of
gaseous 10 species or of thickness corresponding to the depth of
penetration off&@He ga8¥BRSrEpBEies 1M o tPHRE¥ i rsVopdst. Meshamdcaddati on
of gaseous spegidpdifidi Caghhed ile DYed ONpMPhAAi g8, Wagib1Sk ATt
may include a 15 support transparent to the inplanted gaseous Species, in
ot her words a &gty havi ng openings to the inplanted gaseous 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 | evel of the
enbrittl| ed5zorBummrasgt eaf thee tuppotiommy be a grid, the first part al so

including a fil m depos t eg e. art.
The first part rraye%e %\;eglg?(?pesu%%%%l ngg?g?&ﬂ 5 ir:ﬁlgt %FP?E:&& %%%@go?l
support, the Secwpwbemrt 1mpﬂag.tfmgrred(@n t hatfriodsicipant byhgr ogElseoms

provi de a mani Rul ab ruct o] he cQ t y .be
achi eved by a B%\%[fai e%ozllthtr%%gt th E?{q\t%a& phgtge 1_é%:"gt a%}%sqn%{%to%? 3%‘ To

advant age, thean‘haf:stwqmds thebugdhs theSLfrafcaaceaf ayke aubbhgaas opposdesd f or
the grow b of the art.on the first art The h of.the econd
part may Eg actfﬁe %J“ﬂpcbblﬂeﬁjﬁl} a¥8th (?q&lr $| qﬂ ‘ﬁtg 1%:7%5 3t 5

substrate must be “transparent to ions” on the side of

its rear face.
The object of the invention is thus a method for
making a thin layer from a structure, the method

15 involving 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 gaseous
species and of a second part, the second part having a
first free face and a second face integral with the
tirst 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.

B 13742.3 JL



phase epitaxy nethod. The introduction of gaseous species may be achi eved
in,such a way that the enbrittled zone | eaves behind, after separation, on
the surface of the first part, a layer able to act as the 5 seed to grow
anew a second part on the second part. Pogsibly, before step b) or before
step c), an internediate support is fixed on the first part. After step c),
the internedi ate support may be elimnated. The structure may include a

| ayer intended to 10 favour separation, the gaseous species being
introduced into this layer. The separation step may be carried qut by
suppl yi ng ther mal EfraRichantkel 18REPGYCE boRheLeABERLISe PEGHES 5 The

separation st efyf@ed TBLENBY ?éheﬂﬁ?ﬁl)ﬁnéﬁﬁ@.bﬁ thddidH aERe arebeAVERLR

action using a cleavage edgé propagating along the enbrittled zone. This

techni que is f tihaulfakrst ®aet osed by the document WD 98/52 216. The
A T

t hese species being a e I ntrodu nation. Brief
descri pti ob ofentihsi tirlead ngen&hdni rikent £bnshi Plarbe bist t the usgersdoakzind

other 25 ad"argraggi 2Pl PN S AL Thes Wl EfET 98 LM Leqdi Agst e,

foll owi ng description, given as a nonrenai ni ngrictive exanple, acconpani ed
by the appendexeabrabhipeayst anong which: figures 1A to 1D show a first

enbodi ment of the r in tion, figures 2At W a: SECQ

enbodi nent of the gi%eets)e%?%iryﬁve %?gn.‘g 139%‘1}.%?%La @a%gfggged‘g%eggﬁ}gtion
of enbodi ment pafoditey i pveriiownsEogpiey |power 1Dnshosmertenbbdigesdoud t he
i nvention erein the first ri .of the structure.includes, a gri 5 Figure
A Ts o pbl e dRTRASEOE pit [ FtRAL CBFHehPEaBR (i <ChF  SPESR: 250
The first partpeetircdigies of gthd 1yakeon®d spebaes whhtd nEyide Sipetr e or
rectangul ar in cross-section. The bars are for exanple 80 ~, mw de and may
be spaced out #¥dm a few 10 hundreds of nmicrometers to a few nillinmetres.

According to the diTmnsigpso@icthénbats qubals t ipespasi besnghictrsiepnr at e
them the grid may act as a stiffener and allqw separation at the |evel of

the i npl ant ed FnePWi tRBUITRARG gl e FBEnELTSY d2BE i Be¥r dnC18dGheh t he

spaci ngs het wesipgdie bakrsnapareae ki@ ane/ omplardthel dgakboQl peneived i on of
the ions is not sufficient to induce a segaratl on (blirstering then qccurs)
and produce a idb| fORFHorYPRESf i #m SHPPRE T hEAVAPLanCREFGRSSt eF A IHRer may

be deposited WHEhd$ Zhdtsods Stdddenes, onide fdero f age afnd hadd4st
part 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 film
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 1liquid
phase epitaxy method.
30 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
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The grid 11 may be made by etching a Si or SiC wafer. The grid 11 acts as a
support to a film12 fornmed of one or nore |ayers, for exanple of two

| ayers 13 and 25 14. If it is required to obtain at the end of the nethod a
thin layer of nono-crystalline silicon, tke |layer 13 may be of Si02 and be
1 ~mthick and the |l ayer 14 may be of silicon and be 2 ~, mthick. The film
12 may be obtained and deposited on the grid 11 by the nethod 30 discl osed
in the docunent FR-A-2 738 671 cited above. The film 12 may be nade

integral with the grid 11 by a techni que of nol ecyl ar ,adhesi_on known to the
man skillediIPQQﬁ?5ﬂq91§$F¥mﬂm%?Q%dnayT%FsolﬁErﬁggﬂtPBnB p§749a5epus 7
bond t he fiImégédﬂggtfmaguigglla@ﬂié@egnsyﬁingughatathaa9dhegh%e gees not
di sturb the ion _inplantation. The |ayer 14 may _then be used in the
formation of t9RPTIRE FZeRe oted YR SPelitRdr 2L ¥AF s SPRAEAENAR NOF fGh§ure 1B
which is a trangMel&e &f 08R=SEGRN pHAW Of thoest Al Jbe gecemd part
20 is a layer of nonocrystalline silicon obtained by growh fromthe |ayer
14 acting 8s taRedded e a9 O RIGEhPR IR aFRANB VPR E echni que of
CVD deposit or by lgquig,110 pRage epidasy- Fheo§e%%ﬂ@rhtag @y, then
reach a thickness of several EEim even a fewtens of ~ m for exanple 50
~.m Figure i Gntgumgdiate support ahsyixedcrasshet fbnsyi parst Hfder
structure, shgw%ﬁ i : i i OLH + the grid
11. lon inplantati }61% ’m%}%gn%%@%ﬁén%%a‘%ﬁ?%gﬁé# %nﬁ%ﬁ@%ﬁfesent ed
synbolically by thé&har r @ruttusie hmaydosecdhde(la Hilay®r anchtemdstkr ¢p of
400 keV. e 1 0ns. | e jority rea he | [ f.silis t m
therein 2 Bané%ﬁﬁ%%%%%kﬁé%#ﬁéﬁB.tq%eggﬁ%?g u%ﬁ?%ﬁégfB§é§8o&§g%%§§{é§into
a layer of matiertialthios congdriute an enbrittled zone may al so be carried
out by other netho used al one. or intconbiqgtiog anqxgegﬁ;%bed %n &ye
docunent FR-A-2 25 2%‘?[1?“"19?5?3?% 18-%hi H*Y's &Fso Bt arsve?s Y
crosssecti on wWweplfirdie tsientedlir eandfions imbehaapaadt i enesyep. tSepartat i on

may take place heat anneal ing and/ or by using nmechanical forces. A thin
layer 2 is 30 ?'%ﬂoekg][%cfrﬁ?imo'et ween the free face 21 of the second part 20

and the ipbtial | omid cdepdrdthicorendtep tthed zmptemdhe aAi ehakglayeripplds i s
then split into two.sublayers 14' and 14", . The thin | ayer. 2, of ab%Pt 50
~Lm B 13742, 3 A 1initiate’ a cleavage action using a cledvage edge
propagating along 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 emerge 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.
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8 thick, is recovered to be used. The remai ning of the structure,
constituted by the stack grid 11, |ayer 13 and sub-layer 14" (form ng the
film12'), may be reused as a new first part, the sub-layer 14" acting as 5
the seed for the formation of a new secong part. In this enbodinent, the
enbrittled zone has been created in the |layer 14 belonging to the first
part of the structure) the thin |layer obtained then including the first
part of the structure and a portion of the 10 second part (the sub-Iayer
14"). It also falls within the framework of the present invention to create
the enbritt| e®@eiicded degcriptionef gprbodinepts 0f cthe ninyenpiense the
thin layer obtainedappulel cord espondigxaghby tgnt hem%a%@near beofl e
structure. This 15 variant has one advantage: a defect zone created at this
interface favoureeniayg atwltmreilrhu Fheef e‘?oltrszton@érmty cdnt &ihe cefsuEt ks ect s
and/or mcroc favour separation. It is also possible to
create the engﬁ%t&dgwgikl N the second part of the structure, in 20 which
case the t&in | ayerFmraa ndd wisl dacoperspentive aampdbr tpaorticfl t ercsecond
part. In one variant of. t.had h ucti on,,of u egiges may
be carried out or a{ln Yﬁ%\bangt rthng efnefsgy %?ggogtok'e orgg;]?(%'?rp g‘sflgl ;1 this
event, prior timc2%idmpaaapgrad, 1d |&yemedhofhbastss wisich srh&?fbaersgth| ch
al | ows separatlon i s.adde ontothefreefaeof t flrs art., s |layer

may be consti th ed’”efctar@(ar?‘plfelcﬂi FEGRBE ST 11 Con OXI de sagcon °|5Cart of

the structure gamAlesoghe 30 ¢oASt iahidl afhPf ba |Hydest 8GK. f'rtorrmiéi Fesw
tenporarily or not, fixed to an intermediate support. There nay be provided

in the sttfct G?@‘hf%%%(ﬁﬁlfél@é?‘é?teﬁ%déof 8r fé)«arrvallélplueﬂ:meSt o Aclferidgment i on
of the B 1374 g&gﬁp t n ed. 50 fFayeour t he
| evel of the gtrirl ttl 13“63%%8 hgf S%%%I#,QPQ gi}gr or%ra;\éﬂ%e 3’%%.6‘5‘?‘3 g@%?}h
epi taxi ed on ®egiddaden kagay, otheheyrfnld smaparact Thes secosil Peener s and

epitaxied on t t an an n Lri t I evel
of the stress Ac}qé)% SFE}%%?&% Re %%ec w%g%’%j?/erdé oh %g%$%f Sq.1 i con
heavi | y doped waitthoworigrduSuch @asmlf@rri\atti@hl@ﬁvsbbw'aeml on to be obt ai ned
by neans a | owner er pal C ical b et ELgur to 2D
show anot l?lg enbodlwr?ee% EE tﬁge'éjl nv |(Ii§%rE eZerel ﬁﬁgheb Iljs(f)s 'r%ar’%9<§ f tJTcr'e
structure is conbidnt uiBdthy alegpadf slippenetngtidhmofThese fogsrés arce

transverse Cros%f“%%énn Vlew%nduce 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 1is required to obtain at the end of the

method a thin layer of mono-crystalline silicon, the
layer 13 may be of SiO; 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 also be used to

B 13742.3 JL



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

w t hout adhering to it. The self supporting film31l is for exanple a 5 ~. m
thick silicon filmobtained by the nmethod disclosed in the docunent FR-A-2
738 671 cited above. This film 31 constitgtes the first part of the
structure. 20 Figure 2B shows that a |layer 32 has been forned on the film
31 . The layer 32 may be a 45 ~.~-mthick silicon |ayer, epitaxied on the
layer 31. The layer 32 constitutes the second part of the structure. A

mani pul abl e structure is thus obtained. 25 Figure 2C shows the structure
whi ch has beerPanf nEheodrlmonl 2 t andypgdes 19894t d lurdekkp eReurdpg that

i npl antation stap. o dlel REeNIbONSHd ¢ L S5 echs YIb9! iﬁ%}ﬂ{t%’léﬁe arrows
33) are then inplanted, for exanple for a dose of 101"H+/ cn? and with an

energy of 30 500 ké&¥he |kayer slénbodi maen daned imetbabfrrmpsdonome is
ted at th terf h
created a SR llRe g%ﬁgfbﬁ ‘Eh%‘ms@ LESusd, arﬁ%%Zhego §ﬂ%e i1 s

enbrittled zone, a co ant ation ium hydr ogen
for exanpl & na’s;ag)ereaséa Whh@hstxmaurce‘amesvagaen crpsREaveionnviey sttﬁpport

and, for exa”ﬂlr?eb {J,Eé%e”%%teméletco c}bg( A Paptiial » f%gé r bEADHE.

fol | owed by an app |ca ron-of “rmechani or ces, separa
parts 31 and wystaiblmmedllé\cbhl rodtaniered sbpb'gmom&h cliorst i thEeday;eﬁ he

second part 3 wn in f f ure 2 e part 31 na used a n to
apply the neth h:tlr‘fégl r%c"'en n. 6 The%Fﬁve%Jf?%%qaplp%l te}Lerto B{tﬁ |ng
thin | ayers ofobhﬁmdanbymaa ertealhsuqhie icft lav® p@spm@ie toar obyalhqmlcf
supporting.layers of GaN for optoel ectronic _or roeI ectronic

applicati glq eth i gpé.\;gacty 'ﬁg ©sdiF° %‘}j%pgﬁﬁt i MA¥ay 68 ¥e§|ﬂ&2 n
this film a tihtddasd aper advaN Mpy, bee\;gafgeaf HeveXB@RLEE d¥ gﬂ' 3ot at
1050C. Hydrogen is then inplanted at a dose of 1016H+/cnz at 250 keV into

the SiCin theexample t30 gimthe interface with GaN. By neans for exanple of
a heat treatnent at_850C, se aratl is, obtained at the |evel 20 of the

i mpl anted zone. A sFe]lgru%eup 1 e 8 m3lE Db FERETEESTed S thin

llayer of SiC %é@&i}:ﬁhfrﬁbmetme éspartﬂté on.stthRtigmBi Ni BHoRE t hensi Cifdd m
which is still self supporting, may be recycl ed. B 13742.3 JL 11 CLAI M5
1. A nethéa fo’rmﬁ’ﬂa’-!&t?ﬁt’ef’rf h?‘ﬁelPaYQFr(LEd SHE ftr}li“rﬁ"éghst‘?%tﬁFéd the & hod

involving the jpdroekicdi ) RhyJasraiSStSPEA! ad1arti8R) ehf?‘&r@@@ﬁ' titdrfl zone
| eading to a separation of the structure at the | evel of
represented symbolically by the arrows 1, w1th a dose
of 10*"H*/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 introduction 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 1is 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 1location 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 pum
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5 enbrittled zone, the nethod being characterised in that it includes the
foll ow ng steps: a)making a stacked structure fornmed of a first part (10,
31) designed to facilitate the introduction of gaseous species and of a
second part (20, 32), the 10 second part Baving a first free face and a
second face integral with the first part, b)introduci ng gaseous species
into the structure, fromthe first part (10, 31), so as to create an
enbrittled zone (15), the thin layer being thus 15 delimted between said
first face of the second part and_said enbrittled zone, c)separating th
thin layer (2 thigksram trecovanghi kg & t‘h%e@trﬂ‘éiﬁur@‘h%lftltf@l@ﬁelt%@ t he

enbritt] ed Z0Nrdlh-dre NPLBAYLACGOLH! B {06! Bt AN a0t orhagdsl N4 hat

the introduction of gaseous species is carried out By 1on i antation
t hrough the frandfgub-dfyene ¥4'r s{fpaming2ig Malfhod%écorl@ﬁ}ngb?o rd-aim 1,
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i n other words su oni 20 havinaﬁrgenln s_to th | ant ed aseous
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| evel of the enbrittled zone created. 25

exactly to the second part of the structure. This

15 wvariant hags 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 geparation, 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 um 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
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8. .Method 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 according to claim1,
characterised in that the first part (31)gis a self supporting film
initially laid on a support (30), the second part being B 13742.3 JL 13
formed on the first part by growmh to provide a mani pul able structure. 10.
Met hod according to claim9, characterised in 5 that the growth of the
second part (32) |s achi eved by a CVD dep03|t met hod or a |iquid_phase

epi t axy met hod®€cend \afod RERAIEP of RVARF 3ePRKAFaeRepEsEBE] rJretVI?d{ t he

first part (1Q)fleﬁgu%ﬁ@wé&caoh@ern{é% £8i¥4¢c) ﬁ&}épgm@ the seed
for the growth of the second part on the |rsfp part. 12.” Met hod accordi ng

to claim1l, cHé&®aclarese®ritaxiad toe gr mhmnthéygﬁcmfd paet filgst
achi eved by a (MR 15TH@p%%éoﬂH3t;ib£’Ptorlsa dp AU phash &ld axycaehhgd, 13.

Met hod according to one of the clains 11 or 12, characterised int the
i ntroducti Bn dndadmplenspsires is gemrédedd P4t sagh thewyeviedt ohe the

enbrittled 20 Z0EddP)ol @aves, behl o BLLELESER BHLRNAANLNG SUTA0C of

the first part ayer 0 act e see 0 grow-anew a
second part orpf heiéécond hemitily5ddoped vstittdd berondi gaho &l amiamekial
characteri sed b).. or st a nt er. i.ate
support is flxée ?%2%8}1 IC&to ki% V%b (%%dacbggr@%ﬁast o%fcléu r%%%%ra

characteri sed tllfrezﬁﬂa]t rmtd/écht emecshaamc::a)l Wugetnt er nedi at e support is
elim nat e?o B 1374%‘i3gti]xl‘es 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 film 31
15 deposited on a support 30 without adhering to it. The
self supporting film 31 is for example a S5 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 wundergo 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 1is created at the interface between the two parts

31 and 32. To create this embrittled =zone, a co-
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14 16. . Method according to claim1, characterised in that the structure
includes a layer intended to favour separation, the gaseous species being
introduced into this layer. 5 17. Method according to claiml1,
characterised in that the separation stepgs carried out by supplying

t hermal and/ or nechanical energy to the enbrittled zone. 10 18. Met hod
according to claiml, characterised in that the separation step inplenents
an energy supply to initiate a cl eavage action using a cl eavage edge
propagating along the enbrittled zone. 15 19. Method according to claim1,
char act eri sed inphankatirn gaSebad ispedings hydragancied eremPARDAGYNRE ogen
and rare gases,gddiese species being able to be introduced alone or in

conmbi nation. 20 B 13742.3 JL .A& . Al.Al.AA . AAAA, . AAA.AACz $& X
024H. >@U The structure is again turned over on its support
~ytoje ZU] ca a a a cajca
cg] cla] ca]U]ca] L%}&ca] %g?] %g%ag@hcea] WL% L}%tcaige%dﬂ Lﬁt ]O(':ca]@ﬁ] % k%a;:]t%%h Jeal
?2?2?2?CCCCOVDRD) s tw rreatyhernt céc]al;éwaqichycapcappé]lc:a]:g@pc@]fca]e@n]aca]qad] cal ca

L%%LMSL@&%%? R PR PR BBy calcaredy 4 Caflay cal
ca] ca] ca] ca] cajhtadiceddtal Aa]t&a]malqaé:ca}.sa]oda&]aom]e@a] cajer) tate@chy[ HHE 10%"

b8 ()T 10% & () Ff 1309 &0 JEL L1098 T80 M8 M (L 31 iy
=10% & ()-9710%¢ &ig9d !a@a]ﬂ?/@ﬂqﬂ"&ély'ﬁb{é Isftipd &&f ) eheé ! di¥@rbidn()-!!!10% "

]"&T()-!"f§& 9dB 'g iéégé%ggn a pi%g%&ég-ggtaining 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 this 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 SiC 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 S8iC film, which is

still self supporting, may be recycled.
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"0)- g!lng%ygéture, the method involving the introduction of
gaseous species to create an embrittled zone leading to
a separation of the structure at the level of this
5 embrittled zone, the method being characterised in that
it includes the following steps:
a)making a stacked structure formed of a first
part (10, 31) designed to facilitate the introduction
of gaseous species and of a second part (20, 32), the
10 second part having a first free face and a second face
integral with the first part,
b)introducing gaseous sgpecies into the structure,
from the first part (10, 31), 8o as to create an
embrittled =zone (15), the thin layer being thus
15 delimited between said first face of the second part
and said embrittled zone,
c)separating the thin layer (2, 32) from the
remaining of the structure at the level of the

embrittled zone.

20
2. Method according to claim 1, characterised in
that the introduction of gaseous species is carried out
by ion implantation through the free face of the first
part.
25

3. Method according to claim 1, characterised in
that the introduction of gaseous species creates an

embrittled zone (15) in the first part (10).
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5 5. Method according to claim 1, characterised in

that the introduction of gaseous species creates an
embrittled zone at the interface between the first part
(31) and the second part (32).

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

15 part.

7. Method according to c¢laim 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
gseparation may occur at the 1level 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
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10. Method according to claim 9, characterised in
5 that the growth of the second part (32) is achieved by

a CVD deposit method or a liquid phase epitaxy method.

11. Method according to claim 1, characterised in

that the first part (10) includes a surface layer (14,

10 14”7) 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) leaves behind, after separation, on the
surface of the first part (10), a layer (14”) able to

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

second part.

25 14. Method according to claim 1, characterised in
that before step b) or before step ¢), 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.
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separation, the gaseous species being introduced into

this layer.
5
17. Method according to claim 1, characterised in
that the sgeparation 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
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