;N e3e22N| . b6T7> Omumﬁ NG A THI N LAYER | NVOLVI NG THE

| NTR@DUCTI ON OF GASE H CHNI CAL FI ELD The present invention
concerns a nethod for naklagma thin layer involving the introduction of
gaseous species. It allows 1 n particular ¥ayers of relatively significant

t hi ckness to be 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 nmay be advantageously achi eved by ion 10

[ rrpl antation. Thus, @Tﬁ% U R EEE;I%GZ A6§%¥iﬁﬁﬂ{ rﬁiﬁcﬁﬁﬁﬁ@ 'f}f‘l: US pat ent

cri
sem ﬂmmmm ,”,Werl al . TANTROIVEOTIHON QF SASRBE tIRBCIBR i npl antation of a
rare gas ggd hydrogen into a substrate nade 15 of a sem -conduct or
material is |ker to induce, in certain conditions, the formation of

m crocavi ti esTBCHNILGAB| BIELDo a depth close to the average depth of
penetration of the nplanted ions. |f. this substrate i OHg

ot hmte contact | BGe) PESPRRELAPYATECE SEUART £ JT Teher ShnanRtAdar
treatment is appthed alayetf fiivivelvirepeha Uﬁ.ﬁtraﬁulclth.eﬂﬁCblfongaéébﬁs

bet ween the m crocavities 0{ Iatelets Ieadlﬂg g a p%ﬁﬁtloi of, %Ee

sen - conduct oPPSEBEPr at | At HPYHo 1ParREE E A HIT éPﬁe orffuctBraFrvaEY
adhering to tBegiiFitener thickhessd tendehandtie ! Nex reimasi applichbeons

sem - conduct or subst a%ﬁ on thg ot her .hand. The separatlon takes pl ace at

the | evel bf PRECIGHEARAEr &7t hBenitlPdLaPlt FERISCOPONCHOTEs are present. The
heat treatnment is such that the interaction between the platelets or

m crocavities B 13742.3 JL 1 2 created by inplantation is able to induce
a separation SLRARECRAF: RHE; BRAOR; ARTand the remmining of the substrate. The
transfer is thus O@EQ'Wﬁ%fHHd%ﬂﬂBﬁ‘$f|§h%@@@§”b¢ébié§|1ﬁHBSE{aESlEa a
stiffener acting as a 5 support to thisthin f The creation of an
enbrittl ed zoWataréathe ®washar HE; ona‘éYaltl'ﬁégF@VéiLYof athievemshe My aleB be
used to mENU agpULReAeiBAD | idHRD! Sehbd MRRRidH: Ol BRLALBAN 6B 472

sem -conductor material, a conductor or dielectric 10 material, which may
or may not be(epyseappnﬁenesé@(ﬂﬁupﬁ#ﬂn¢¢ﬁ¢v257&8485@ﬂ 'ﬂ#%ﬂrmbﬁ%daproves
very advant agRopsogndd,s rRé‘xéﬁf&EE&HM used f O pPhAI %fsq,erﬁi'bééﬁ&ﬁééoﬁhe

entry of these ions nmay produce dlstu bance for certain
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
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
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 is such that the

interaction between the platelets or microcavities
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15 applications. However, the thickness of the thin film obtained depends
on the inplantation energy provided by the inplanters. Qobtaining relatively
thick films (50 umfor exanple) requires very powerful inplanters, a fact
which sets a limt 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 formthe mcrocavities. The
docunment FR-A-2 738 671 (corresponding to the US patent No. 5 714 395)

di scl oses a I ' i.on, i ppl tign ;o eat e_an ittled
zone whi ch rrangiéggg?ap% s@ﬂg?arﬁ'iadr%eéa}hs{%f ggigul%%eqlttjnedr‘ffé% ?‘%a?%%%?,gpﬁ éhobt ain
t he separ ati ohebweansurthace trayrer film waht t trher ermmE ingirgf aof | ntheal

substrate. Ac i 0 is.docunent ,. t ion, mpl antation is.cackied out
Do a 50 Gopt nSbaLRErE, Thed IIEUTRA 5 d P Lu T A03 B0 L LRIEOELART Dbt
thin filmobt froed ars ingtiladf tsmbatiratesepavatl ascifHemert hethagr enmi ai ng of

t he initiqsl substra*__e B r.ig%g‘.filrrgis understood a filmwhich is B
13742.3 JI°  SYPREF Eﬁpéghsi 10, ﬁl fer words mechani cal | y i ndependent
and abl e tﬁ be gseagérkﬁaﬁbﬁdbMGHbﬂﬁr@ntl;mp518ua§aryzﬁhdffaﬁ@YEBhéon To
overcone these drawbacks, 't resent inventjion proposes i antin or

i ntroduci ng) BRB25aE&8Hs astpe@?gsf?ﬁ?iu&% ttﬁ'blsr 21§ g@éyofa]t% ]%%bggﬁét e, in
ot her words theomgRuEbethaee a0ftHite SukstdRtLLPRPaRAtEr il tochde £hhA film
or layer required. To do_this, the substrate nust be "transparent to ions"

on the side of T} RENFURPT TRELEEiedt of tFRNGURERE | OF | diehasStEifet hod

for making a hhtarkayer kosha ridy UekUr gayt heo@etﬂ@dclrgsita\lqliylleng_@%
i ntroduction of gaseous species to create an enbrittled zone leading to a
separ ation of dPREMEREUERaPe2a74Bn85Pdvel of this enbrittled zone, the

met hod bei ng char aphesi sedthbd hfdrdded NCLE8eS LgahRlalfeead Sisps: 180
a)maki ng a stacked structure formed of a first part designed to facilitate
the introductPartdfugaséyusiansecres obtaisr OEceybatpates.t HheseeBhdYpart

having a firsLefregebace; and améfgoéi‘ﬂoéééé | 81 g0 AbaMELD EB?i fLeStabart. 25

b)introduci ng gaseous species In e structure, fromthe rst part, so
as to créd e appihbatiohed Howgveathe theénthipknessi nof t bhe ddiimi fadm

30 ¢y soparati o EhatinBebAE8e o he RIRNGAA: AN ey U850 The
| evel of the enérimpliadteene. oBtaindagd rHlatively 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 ion 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

B 13742.3 JL



4 Preferably, the introduction of gaseous species is carried out by ion

i npl antation through the free face of the first part. The introduction of
gaseous species nay 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
dept h of penetration of the gaseous species into this first part. The

i ntroduction ase [ bei capki ou j on | jop, the
first part nagg}gclugg&ﬁﬁggggﬁgportﬂgrané%gggnt bgg%ﬁ% iﬁ%?gﬁgﬂgéégggous
speci es, in othdependdsta supborabbavi t® opemi ngsedo tdwe immhipubatgdseous
speci es, the &?EEQt?& the total surface of the openings relative to the
surface of thé sapport being such that the separation nmay occur at the 20
| evel of the enbrittled zone created. The support may be a grid, the first
part al so Jdncluding a ti deposited on the grid and integral with the
second paFi. glgm?.ys?%pgﬁ? %§¥38§18n3e|f supporting film25 initially laid
on a support, the Tecondrpamt htiesg drawkdoks,t thd iprsdésert tihyegtbohah to
provi de a manj pul abl e str%§%¥rep The 'gan%kof t he secogglpart may be
achi eved by aPEOPCPEERosi I"REATNORDr dOFi quiF TP t o Snet BRESCUE To
advant age, thgpéthiek peaitoudie! Wirs aeans f Ageel ay®r taed i Bgbasrhke ,seed for

the gromh of the second part on the first part . Th rowm h of the second
part may be aChPETedoB{Ss [CHSUEhIHE FBER0BLorES |19 49 399p°815¢ 5

phase epiftaxycgetdd. thhg iftimpdyet ileRaf Hageorsdaspae e§oMbhilke aghieved

in such a way that the enbrittled zone |eaves behind, after separation, on

the surface ofUPRETRERSMUSEr (e o't EARIPAARE t BOadPRES ORe thesetide 00fr ow
anew a second; parteqp Fheesecond part. Possibly, before step b) or before
step c), an internedi ate support is fixed on the first part. After step c),
the internediate stBporbIesf ML ethei Anveativre it rtvare mgrhert| fge a
layer intendedafk@nd0 LaveHinsepayali Ofrohhea 0asePUSESPECT 6ndei fgthod
introduced into thi's layer. The Separation step nmay be carried out by
suppl yi nd & heinuplunggothgednsmiodaictépsr ¢f gpsamiemreciedteonreatts The
separation stgn Mgyt EERN!zdHk CHRILHARIPRIY LO LBbhi-ateoR CoEavede
action using a cleavage edge propagating along the enbrittled zone. This
techni que i s phrutturarlat dibel obevdeby afhethbsuramhr Wy 1g81 520ne6. The
gaseous speci ec g :20 Log a g

t hese speciesﬁggﬁﬁé 2%?@8%0 é?%%éé%ﬁﬁ%%%g éﬁbng%%F i%gcoﬂ F%géggn?é§§ief
descri pti on ofolhewilngwshgpsThe i nvention will be better understood and
other 25 pgvant ageg) angRar td CYArhiles kLl GHET 98 ST oM [Gadingel he

fol |l ow ng descriptl%n, gi'ven as a nonremal nrngrrctive exanpl e, acconpani ed
by the appendpdrtr deshgaedmbrg fisliidlitate 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
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.
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figures 1A to 1D show a first enbodi nent of the 30 present invention,
figures 2A to 2D show a second enbodi nent of the present invention. H
13742. 3 JL 6 Detail ed description of enbodinments of the invention
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 and parti al
¢crosssection view of this first part 10. The first part 10 includes a grid
11 formed of bars which nay be square or rectangular in cross-section. The

bars are for exarrpbgeggrggllgd,d%h%n_ e SRAE &G O i&%g&?% téﬁéé e&0ig

hundreds of mcroneters to fewmllinmetres. Accor I mensi ons

of the bars anarsfietdheutpaeyndonnhinghl antpalber threughhdhy | fireey face as a
stiffener and_al at. at the level of the inplanted zone w t hout

i nduci ng the ?gr#’rg iggf'g%% E?%gt’er s. 15 When the spaci ngs between the bars

are too big and/ orTheé tim¢rdehidtioh pefhiegraebus epedies omy i sreate an

sufficient. to_ipdu a .separation _(blistering then.,occyrs)_and produce a
sel f supposrti ﬁ@BFﬁﬁﬁlegf tzgorne[ he'i ﬁ%lean o Jltonggfgp an g:yieer Er’r%f/o%g ggﬁosi ted
whi ch acts 20oas at sttiHef enateafiatke bheeweénceld tHesti rsarparand Théegri d

11 may be nade béﬁﬁtchi ng a Si or SiC wafer. The grid 11 acts as a support
toa filmai2 P&F BAT6ne or nore layers, for exanple of two layers 13 and

25 14. |f it is reguerefli#®t olyddth @fayt henenddef &henaddhnsl a dfhi hikayer of
nono-crystalline silicon, ﬁhe Ia%%; 13 may be of Si02 and be_ 1 umthick and
the layer 14 RRYOBETYr | 108N SHRPBHEPS POMEThi Pk, TPRRSFE RA29REFOHS

obt ai ned 1and gdppesebe®Onof hengkeekh ot Fesp@iddey 3€oditid ogegthndthe
docunent FR-A-2 738 671 cited ove. The film 12 may be mad ,int%qral W th
the grid 11 b?eﬁeFééﬁﬁP&ueogf £ e RSO NeRYT Kot Hhe Srak 128Y | ed
in the art. Apa@dhesive may al so be used to B |13742.3 JL 7 bond the film
12 and the grid 11 while ensuring that the adhesive does not disturb the
ion inplantation. The Harsodrtian (fknIBaenusd SREILIRS Rehrd i sarsiethe

second part obythgSt{4et YnB1ahBhsibh, SHA £iretf bAYEE md WhEDukE &
transverse cross-séction view of

15 support transparent to the implanted gaseous species,
in other words a support 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 separation may occur at the

20 1level 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 structure. The second part 20 is a |l ayer of nonocrystalline silicon

obt ai.ned by gromh fromthe layer 14 acting as the seed. The growh is for
exanpl e obtai ned by a technique of CVD deposit or by liquid 10 phase

epi taxy. The second part 20 may then reach a thickness of several umeven a
few tens of umfor exanple 50 um Figure 1C, which is also a transverse
crosssection view of the structure, shows the ion 15 inplantation step
carried out through the grid 11. lon inplantation may consist in inplanting
hydrogen ionsyp re y | |1 t h of

101" H+/ cn? an éﬁgenggg§§g?s4ggﬂﬁtﬁf Tﬁggyoéﬁﬁégéégﬁ%éﬁopéf ggggaﬁs

| ayer 14 of sﬁpﬁcéﬁstomﬁwrnkﬁheﬁﬂhiqxﬁdﬂ1%ﬂﬂw$4¢hedﬁzdﬁ@Y15th¢he the

i ntroduction ghyQ3EeaU SRAE! A%alU0 R BE! LicdR!SLIRal LLONShI Ebe an
enbrittled zone nay a be carrie out]by ‘ot her S use one or in
conbi nati on amdrfaser idfed:hien fhESdopametaqia¥ér25b153t@6ECﬂﬁgﬂrehQD
which is SO rans e S i 11§ uGt homs t he
separatloﬁistggeasggaggéﬁoﬁﬁkgigt%%EOQP3§ g %%bggghﬁﬁea n&’andYor by

usi ng nechani cal fBosesbly\,t kberfma.yerstgpl sbBO athebedbirai n@tiemetq&e,enanhe

free face 21 t 0 and he.initi I t|on of t
enbrittled zo gte?ﬁsé?%g p%ﬁﬂ 1 f%xgﬂeﬁnsﬁﬁe ﬁiﬁi QﬁF%UbRSySFS 14
and 14". The bhep tayetrhg, intezhediate Nuppdri3mdy. Bellelindnaterk, isS
recovered to be usgd. The re |n| of the structure, constituted by the
Cack rid a1 1 ayEhe: PErERES) TWar AREhidE mihg 16KE% | EHFEBIRE nh9' be
reused asim nem&hmbepaﬁ:tatlblme mlg%wodé"s;a&&im B&igt hrt seadckar the

formation of a neM/ eco art. In this enmbodi nent, the enbrittled zone has
been created tFR*PhE Pﬁygﬁygﬁ ‘bel onging to the first part of the structure,
the thin | ayer obtmhaedééyatAﬂxanmﬁggephen&@xstb@arbagiibae dutict yiye and
a portion of the 10 secongﬁg (the unwﬁ?giﬁ]$r%&3|t also falls wthin
the framewor kSBPPLKENEr & P4 o Hqde SRFTIY| HCz0RB®at the
interface of bhBriweiRar ksnel.n mhlch case the thin | ayer obtai ned woul d
correspond exactly to the second part of the structure. This 15 varlant has
one advartbage: a JdEREcEeParatdPBafEaPamaphidnRLana @ (eRXIE SBBRLYt on.
This defect zpge jfHa LA abn @Iaﬁaéed%f&qb% apding M Clz:%awatgleese&gech
wi Il favour separation. It is also possible to create the enbrittled zone
in the secondpPpapegatinge astangt the, embrigtdiidhzense (Thd st htechajane
obt ai ned woul gy ﬁé&ﬁ%@ﬁ@ r&? 8198 bkea Bg the apcapdniakio 9%?5%”§n%@r'a”t
of the method, e Intro ion o gaseoUs species may be carried out for
an inpl ant ati on enEhgy IHsEBOs k@\pefcc;tesexmwl gbe | melldaresl efitompr avpngo 25
separati a tikf erlﬂgﬁ i I sgpagation
i's addedqghtoh%ﬁ¥8éﬁﬁghﬁace g% gégéfﬁrgﬁﬁﬁit |%gné%k§§ é%f%eEB be
constituted fontegduped sllocBeuprofinscbimbénasiione. The second part of the
structure may al so be 30 constituted of a |l ayer stack. It nmay be,
tenporarily or not, fixed to an internedi ate support. There may be provided
in the structBreef dpscrfiptibayef, theddrheingsanpl e prior to the formation
of the

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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B 13742.3 JL 9 second part, intended to favour separation at the |evel of
the enbrittled zone. The specific layer may be a Site | ayer epitaxied on a
silicon layer of the first part. The second part is epitaxied on the Site

| ayer 5 and inplantation is carried out & the level of the stressed Site

| ayer. The specified |layer may be a |layer of silicon heavily doped with
boron. Such a material allows separation to be obtained by neans of a | ower
t hermal and/ or nechani cal budget. 10 Figures 2A to 2D show anot her

enbodi ment of DEQEi&Q'ﬁeﬁfeis%’hgg%ﬂ :th *é?_nﬁddi%ghx&g tof?ftr{é‘e_a(' i 4f e 1S
constituted b e

cross-section vi ewsighirger e 12A siwowslly sehdw sugpor enbgdinent310£5 ddgosit ed

on a support .t hout ri.ng [ sel f . supporting fil is for
exanple a 5 u%g?’\é?.‘%l%ggi I i%g%%efllg‘l mttg‘t?t aFr%]e‘;%%by%ta%g m%?ho‘d-hgi s€ (])"smé%%ﬁrﬁa t he
docunent FR- AiAc188e67h grtield above. This film 31 constitutes the first

part of t structyre. 20 g'bgure 2B shows tklr[at a Ia%f/qer 32tha been forned

on the filtn31. Tha*PEy&r m§ bt PATRI ThITk i &6 |1§'3er,°r86‘ist axi ed
on the |ayer 8&ctiba hayw S2 chhistiftivtsrs pdvet seoondhearfixdt tpa&xrst n@ct ure.
A mani pul abl e

.structure is t i ned. 25 Fi .2C shows, the struct
whi ch has beeﬁgféﬁﬁgﬁr?ﬁlgrbauiﬁg%%e t°€ob?l’6g35s’§*ér°§osf?%5 bgnsquare

i mpl ant ati on skeprebydhguear oAn (eepsesedictdosynbahiecablaysby atee Forows
33) are then inplanted, for exanple for a dose of 101'H+/cn? and with an
energy of 30 8@empde. §G kmi yidehoandemavexb@plspacese ewbr ifromedazE¥ s

created at,the i rf.a t t 1 To,Cr hi s
enbrittl Zl zoﬁg%’lﬁgggg %%1%% S 1%&%;#%%‘3%}%288?%%3“ ﬁ%ch’%gqﬁ’g’dr ogen
for exanpl e nmap bheuskdhenkicorst rafttthe baragand ofirhkd specingsi whishpport
and, for exanple_by,a heat tregtnent .or a rti,al 5 heat.treatnent

foll owed by a 3365 F(?at?%lﬁmbf et%éechgﬁil al 'R%{%rcagcgt, ggpa?atsﬁcdﬁ%&%eﬁ‘nfihe
parts 31 and 32lbw oid¢panstiod tat nthayelevel obifai tikd consliaritddd zbyet he
second part 32. shown .in.fi e ._The part : be used again to
apply the net H&EBSPH ﬁ@diuﬁ\}éﬁ%gil%‘ﬁ. %@qpnh\?efn%]l&% ies to obtaining
thin [ayers of dif#WReanttlet epaditngd t beswebis flossbalre tarebitwa bebf
supporting |l ayers of , for .o el ectronic or, mcrgelectronic ,

Sl cat i ons. SRA/PRI S Toveht PRERSSE RATRIGFT P | PF mEREy W18 Botn
this film a slfgkciznkayesb ofinGabenay bsepadation exBInkecRYngpi tavy at

1050C. Hydrogen is then jnplanted at a dose of 1016H "/cnz at_250 keV into
the SiCin theCFHERAI BARDIPYRGUTRL & SRt wWPHRPeERANGy fiddhs 3EFeEx&RFl e of

a heat treat mepbl1aht8896bn SARGY ahi QBves QR BEd Rbddiedeushid? akekhe

i mpl anted zone. A self supporting GaN filmis aobtained equi pped with a thin
| ayer of & C &Fj &i A§IELERLENOSEREr &1156n Farfe afefdignifig st RARESiC film

which is still selfhauRpard i 08, oy BE WRACIBY. eBchimd? 3 4k or sic
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 pm 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

gskilled in the art. An adhesive may also be used to
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11 CLAIM5 1. A nmethod for making a thin layer (2, 32) froma structure, the
met hod i nvolving the introduction of gaseous species to create an
enbrittled zone leading to a separation of the structure at the | evel of
this 5 enbrittled zone, the nethod being tharacterised in that it includes
the follow 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 having a first free face and a

second face i plagr qj_l}é"'i H:'lﬁh%. fidsd PRE 1911%.)& ”iﬁ OgMGh Y &?sﬁPPﬂ?a%SEﬁﬁEes
into the structure, fromthe first part (10, 31), so as to create an
enbrittl ed zotwbe( 28hestive doew hayedilsdiuvdp ttings iR deiplantedt imwt ween sai d
first face of the o] t i ittl .20 C i ng .t he
thin layer (2, 32) %ﬁéo%%? rleﬁaq?ar#ﬁ%g%ﬁnpﬁeh;ste%cﬁ%u;@eat%(?ﬁggf‘g{bliél ng t he
enbrittl ed zothe 28eondktgeat aofortheg storwdtaiva.l, Thhar ats ershssch | dnt hat

the int rod%cti on_of g‘_a%eO#s l§.peci es js.carried out by ion.inplantati ?n

t hrough th ff‘éguf‘:gc fWRHEDf itPst® p Feusyerse LORS S8&EdR n‘@l?% Ofaim 1,
characteri sedthe tdwatudtiard ntTihéeluskcondofpagasernsispaciles e eaf emoad -~
enbrittled zone 5) .i,n the, fjrst rt.(1Q).,. B 13742 3 _JL 2 4, Met hod
according to Elré(%#a ,llmar%}%??%egg}:ﬁl§’ﬁg‘t BheITAYF dl’J:EPf“orF]}bef 9a¥88us
speci es creat @z aacetihy thbedcRONGsddd ! hermecendwrdr t is5 forMethafiple

according to claiml1, characterised in that the jntraoduction of_gasequs
speci es creat® t&r’rn@ﬁbﬁPYtlaedt%‘bli‘Fél%‘t‘etl‘? i YRy CEELH et wREN kiyhelgm‘% par t

(31) and ide pheeed @@itaﬁ??) .THE BechhBhogapeci feyt OcliéRi Melhch a
characterised in that the tfirst part includes a material of high porosity
or | ow stoppi typigkness of espreradf Wmseevenspecfew drend Ofii dkmesfor
corresponding to the depth of penetration of the gaseous species into this
first 15 part e*ameiEr R9dMBccording to claim 2, characterised in that the

first part includegigusdPpett tAnsRar egt hesbheai nplankedrgaseeussspeci es,
in other words a support 20 having openings to the inplanted %&seeous

speci es, the PECTdosf t¥ieVot Af suthgce BFrRARUBPeni ORI atifife t 49Phe
o2, O SABISRRRL 08 g S B SERRCALLO RN o bl
implantation may consist in implanting hydrogen ions,
represented symbolically by the arrows 1, with 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 um
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25 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
claim1l, characterised in that the first art (31) is a self supporting
filminitially 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. Method according to claim9, characterised in 5 that the growth of the

second part ( .S [ posi d L Lqui 0= p e
epi t axy net hoggl?[&.' %Ecs{]hg%gg‘égﬁ?gi %Dtggc%e%'ﬁ% afg@tagpllg%d C?fn ?ﬁ%t t he
first part (18y¥ruathudes comabriftateed aypr thed, stldck 48¥ridctlilng syehelseed

fox the growmh_of the.,secand,part t.he first rt..J12 t ho cgqrdi ng
to claimil, %ﬂgr asé"t%e'rllag'ee i%\gt ha(tfoc’trlﬁ“elr}’gq o%% ofﬁaltnhel%e)cbn aga?qgi %8'

achi eved by aus®® B depouswt fieishogart a thqusdbphayeregid”axycthitdiods 13.
Met hod ac%Prdgﬁg to gng of the_clainsg 11 gr 12, charag&gris din that the
i nt roduction gﬁgs u °§p§ Fegoirg'a&&ﬁ’rne\? d & FPeLEFS >Pat at the
enbrittled 20 zonerflghilscasmisodthent, atecremiephtielednzone thes sbegace of
the first par

second part o%r%%gééeSBL errﬁééég ig!gﬁégﬂggkgggﬁigﬁﬁge ﬁFéfaﬁéfﬁngEMIa

characteri sedtha tdtatudmire,e chep thinorldgépr ebthéped thaé iAtRuAEHGat e
support is fixed on the first part. 15, Method according tqQ claim 14,
charact eri sedthf F343%atPa¥t ePLstih cFLTHREUF Rt @MtbdR aPE¥EdFPorRt | Ehe

elimnated Hsd3dAd Pabe (d#¥e 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 layer obtained would correspond
exactly to the second part of the structure. This
15 variant has one advantage: a defect 2zone 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 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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16. Method according to claim1l1, characterised in that the structure
includes a layer intended to favour separation, the gaseous species being
i.ntroduced into this layer. 5 17. Method according to claiml1,
characterised in that the separation ste®is carried out by supplying

t hermal and/ or nechanical energy to the enbrittled zone. 10 18. Method
according to claiml, characterised in that the separation step inplenents
an energy supply to initiate a cl eavage action using a cl eavage edge

propagali ng aLgRgnknBagibr ittleadetons Aol dbihataseord oge ! oeplai m 1

characterised hé gaseous species are rom anong hydr ogen
and rare gases;E t&t@eembe‘@t@ieﬂemm@bl Fheo dpec¢ifiodlageral mag dre i a

comnbi nati on. 3742, 3 _JL. . AY?.. A __A? A2 . AR_A? ?. A3, . A3, A ?7-.A2. AR A
R A3,/O_CZLNO %I. %utax:Led 'on a s:ﬁ‘lcon Alayer o% th flrsé‘
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ca] ca] ca] ca CA Nal.c cRa cRa! Rkab>?%%68: N w nhc”Y] c] ca] cal ca] ca
]ca] ]ca] ]ca] ]csa] ](:3]'1 (jcaf} Fca%?:’%ﬁ’c c8PEa e & gﬂecg?%‘éﬁa%od‘g} Eﬁg] c}a] c}a
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h& ()-s 10 h 18 T F%‘i Y 046ih amg’lf @510 "eniki i

silicon film obtalned 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 pm thick silicon
layer, epitaxied on the 1layer 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 1its 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 create this embrittled zone, a co-
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()- .1<xy&L0% Ul U& ()- .!.y&10% U; U& ()- . Dy&LOUXKQE ()- .!3y&L0%@K ()-
. s10% U& () - VoR345wXMB7! 10 U 10 U 10 U>10% U& ()-! 3} y&10%@@K () -
.18sy&I0%EUEUE ()- .!)y&10%USUE ()- .!$y&10%ULU& ()- .568b: }\: MB7!

e ) - a10% U TP P RAB RN et AT o skbas® R e nd¥ ks, |
U& ()-z'y "10%ed.()-!t "10%JU& ()-! "10%JU&' ()-5BCDEGd~\:!! Ef &10%h& () -
ITf &10% ht h& () - !giélg%ﬂ%%@%ﬂQ‘iéjééghéfQLined over on its support
and, for example by a heat treatment or by a partial
5 heat treatment followed by an application of mechanical
forces, separation between the parts 31 and 32 is
obtained. A thin layer is obtained constituted by the
second part 32 as shown in figure 2D. The part 31 may
be used again to apply the method of the invention.

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 this film, a thick

15 1layer 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 SiC film, which is

still self supporting, may be recycled.
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1. A method for making a thin layer (2, 32) from a
structure, the method involving the introduction of
gaseous species to create an embrittled zone leading to
a separation of the structure at the 1level 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 species into the structure,
from the first part (10, 31), so0 as to create an
embrittled 2zone (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 1level 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
species or of thickness corresponding 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
separation 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
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manipulable structure.

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”) 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 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.
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that the structure includes a layer intended to favour

separation, the gaseous species being introduced into

this layer.

5
17. Method according to claim 1, characterised 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
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