;e3ewe[ WVW Y( YZ6ZT6[ gk@ WO 03/ 032384 PCT/ FR02/ 03422 1 Fabrication net hod
for.thin layers containing mcroconponents The invention duci ng
m croconponents froma thin | ayer on a substrate and procﬂﬂﬂﬂﬂﬂﬂMWﬁMﬂthin 5
| ayer/substrate conbination. The expression "thin layer" convggid.onally
means a | ayer whose thickness is usually froma few tens of angstromunits
to several nWe) 03882384 The substrate to which the invent PET/FBD20842Xxan be
an initial or 10 internediate substrate gnd can be "denountable", i.e.
intended to be separated fromthis thin [layer. There is an increasing

requi renent to be able to produce m croconponents to be integrated onto
supports ot her thamabhosetisedrkeghbabriogat@inhhérmyelts Exanplies nighat may be
cited are m croconponents on plantﬂcsog%t n%%t%r flexible substrates. Here
the term " m croconponent” neans aﬁy—mhﬁ+ﬂ§Le%—ﬁaftlally processed

el ectronic or optdBhectionectdevi ceonteany sensdic{ior rexanpd@npmyents

chem cal , meghapi ga£ &h%g@r ola' Q QQiGRlr e ZAPIANKIELEly SENSOTIn i A

| ayer transfer neth o can be used to I ntegrate such nlcroconponents ont o
f1exi bl suppdyes/sTheFeaheeCHBRy dEher - exanpl es of applications in which

| ayer transfer tecméqg@i@r@amaa swﬁlablraa%@ " 25ohBtaghahbNgy means a

m croconponents or ersiﬁgF a support t ﬁ nSU|tabIe ?or their
fabrication 5ab?Foﬁ7 Th t 1 € of St ﬁ%lngroThé%e fedyer eRPansf er

t echni ques aaﬁg@tEOmvemMjuﬁeﬁ@IswhemautxnﬁbﬁdmnHGEﬂi t Dhé s aludtse ra tichi o

| ayer, with of . mhth%%t m racqonmponent s at§o &gg Aﬁlglg@ 1¥%§gpsfra6§ for
exanpl e by separatlng or 'el'immat i I ng ?% t he 'sane |ine of

t hi nki hg, tuintagmedaata tﬁmm5t3§©¢ Gﬁﬁblﬁ@dlmbﬁh tdemsterabhg"it bneo

anot her Supp95£eHageéaéssb@n!wg%%ew EboR ‘éﬁh%a@h?nd?!p@? of freedomto

design structures that would otherwi se be 35 inpossible. Thin films can be
separated and turn€debgerls aV[ﬂGQﬁ@%?@%ﬁfPtﬁ%ﬁFB?m9@222x2 Pdr 2&&mpFe to
produce buri gdo8hEHClrH @SoSiho@snthyr ited B@pa@”lﬂéljrsaﬁéﬁ dyinam suppadom

acce menori es ch, t first f d
and fﬁen trahE?%%DRQN%anoﬁﬁgPﬁgp nggébHXEEE Fﬁ?&agLfS;Z grfab:{iatig;ne
the repmi nder of theampiesni tthaon mmysbeewuﬂuh$taaEemL@nmdumpammmnieon

cencerns the proeessi r;l(gat%f %Ha' ogaﬁe& i N e e urﬁéreT%ef'£§£mgate

of a CMOS trBnsFstor is on & substrate using a conventiona
t echnol ogy ahmlﬁheﬁompangﬁéfréwaﬂﬂiQmwn@bOlQYo@érRﬂﬁﬁﬁ%ﬂ%ﬁc@ﬁ@cgﬁﬁgﬂrate

to produce tQ@eé%EBHch%ﬁ apd okihkishchhe ta@«nﬁéét% 1he fdenslorgat ecks
t herefore buried the structure (see for exanple K. _Suzuki, T. Tanaka, Y.

Tosaka, H. I—BKP@Péﬁd any Sergfticaly gReShaBaCAhd LLORPéler BelRgisabl 8T Gat e
SO CMpS', | BkEEnTmansy i5nEbegtron., vol. E78-C, 1995, pages 360 to 367).

A layer transfer method can be used to integrate

such microcomponents onto flexible supports.
There are many other examples of applications in
which layer transfer techniques may be suitable for
25 integrating microcomponents or layers onto a support that
is unsuitable for their fabrication a priori. In the same
line of thinking, these layer transfer techniques are
also very useful when it is required to isolate a thin
layer, with or without microcomponents, from its original
30 substrate, for example by separating or eliminating the
latter. Also in the same line of thinking, turning over a
thin layer combined with transferring 1t onto another
support provides engineers with a valuable degree of
freedom to design structures that would otherwise be

35 impossible. Thin films can be separated and turned over

ARV AR

*G00002+*



The requirenent to isolate a thin layer fromits original substrate is
encountered in the field of lightemtting diodes (LED), for exanple, as
reported in the foll ow ng docunents, for exanple: WS. Wng et al., 20
Journal of Electronic Materials, page 1409, vol. 28, No. 12, 1999, and I.
Pol I entier et al., page 1056, SPIE vol. |361, "Phys-cal Concepts of

Mat eri al s f oW(NOS/OB2XJ# oel ectroni ¢ Devi ce Applications |" POIYBRO2/63422 one
of the ainms is inproved control of extra?tion of the light 25 emtted.
Another aimrelates to the fact that in this particular exanple the
sapphire substrate used for the epitaxial stack is bulky a posteriori, in
particul ar besausgadblict Stcel pebaneal byiriksiul ot hwecinad Ur sucBnG st hbhgr psgvent s
maki ng electrlcal conta to its rear face. 1t 30 therefore s%%gﬁ now to be
desirabl e to°H8* %b?%r?o s peHSE T ¢ RAPRPE S5t € S0B5tPat d P8 Uk of
whi ch was adwhn@hgeousaswalhﬁ,ph&&e ofpgcdwong tdwee netigrsital foAmeddesmd cal
Sttuation |S£0goUNLelelid nenthe! tholnappld aatiens sapseelated, sdhe

t el econmuni cations an m Ccr owaves or exanple I's case

preferabl e f3b D 8B1 03238 PCEMEROZLE342D 3hﬁorcthéuhi§rdﬁbnﬁbﬁént%eWo be

finally integngtedaento %@M@@Prteﬂﬁﬁﬁl@ &ohic@hnesksbi VhtY¥ceb¥Phgal by at
| east several kohmcm However, a ghly resistive substrate i s not

necessarily @vail apFe ﬁFapﬁéS§8ﬁeséé§Ft§ﬁ&%M1%?%|ﬁ%4§§ﬁ%ﬁ?%u&ﬁ|%yc%gsthe
standard substaatestusually emplayessd | n drhe e@asesabssicbkkeon, ukongexaapl e,
note the avallabllgtx 05 gpo anq_SOO ggéd% gg}e{rgll gon §afe2§ tf stgndard
resistivity, “WhEFRasfor rési’s Vit e37F n eXcesst of P 1T konRme At at
avai |l abl e w ohen 2@®onnadsaﬂen@rsm@srmahﬁghky Mn@@m@abtéeaqudmdegase
not hi ng avai I t; @ | t di t e utjizony i ocess
t he nlcroconéggeﬁ?gl5%4s%gﬁdgmgugﬁbggggtegﬂgn fﬁ%ﬂ g%ﬁ%l%’ n%ﬁé¥%ﬁ% ¢
steps, to triansied alphi®he ayrr e HriEs ni (F¢S hé OF c?&é@?}%@neﬁt s DREwKan

insul ative sdbstrakgasueh asskxagl ass, nOHaLt 2nQr TSApRRY €. Hiognaspeshni cal
poi nt of view, the major benefit of %hese transfer 08erat|ons s that they

decorrel ate the posperisds bf “Phe DPAPEF A thni TH t Hid r deoimponeht S ar e
formedifrom thesereh.| heollayernsprovideng bh@e%ll&b 20 Sapport as a result
of which these ope tlons are benefci al r The

cases may further %e mﬁ?qylrem]?%hk?hé%ﬂﬁ% ra eq&ﬂglhfgiggdggﬁﬁhgegus for
processi ng theigtnabcamb@m€@¢§ Hgie%GESQmW%I®dC©Btﬁ@e Ifietlite cfasbight25

silicon car bgﬂgtti% %%&Es? t|> .Offcfreréxgﬁﬁlgest soeféﬁesf@@&e ihi gher

t enper at ures of use niTl can nproved nBxi mum powers and frequenci es
of use, and §©léﬁyln5ut @ﬁé@énéést ﬁ@rve?§aﬁpéﬁ cofipar ed¥PB9si FFcoRl it

woul d pe bengbi;ehah t@ftr@m&efo@lé thhdearsﬁ%rlsfrorpatg#@e 3Qoli, ghveost 28,
substrate (here iI|IC carblg ﬁ the | owcost ubstrate Qn%ég ?E con)
and recover t'fle 33| of N d§¥1§ﬁﬁéfﬁét% f or PPEGs eV Poss

after recycl ivag. Th361ran%?myso@@lanidnbepmnstaME mbaeelbé%oréprduwomglor
after the pr ng.of e hese glh@ch e n_al so
be. benef | cf A aCArT C ol 0535354 BT PO/ 03422 4 Fr ol e gis whron”®
obtaining a thﬁnEﬁmbst¥%témp§ONﬁﬁomﬂﬂﬁqunoih@xiFﬁQFlQEMQQxﬁW%nllPBRBr

applicati onspayche.cidedhdr Pantd cHbBi e f O o e8ONF 2%SOEhat ed W thikhe
evacuati on of Neat mhlch i roves as the thlcknifs of 5 the substrate is

reduced), orPB&EAGEEEheS 1% CAC cERPRAL F FrustHRSdréticnedSpds s Yhr 506h t he

t hi ckness ofebﬁea&ubatratesk Inﬁurbml&ylQSS@&S&@&U@I&Q aihi rphrticular
approxi mati o are _propot ion t.0 th%_tthkﬂEfS throu%h whi ch t@i%hggrrent

passes Nlcrggﬁ Bsgar ab FIC ecq{ cally Insulative nature,
prevents making electrical contact to its rear face. It

30 therefore seems now to be desirable to be able to
dispense with this sapphire substrate, the use of which
was advantageous in the phase of growing the material.

An identical situation is encountered in the field
of applications associated with telecommunications and

35 microwaves, for example. In this case, it is preferable



10 may al so be cited, in which thin substrates are required for reasons of
flexibility. Simlarly, applications intended for processing 3D circuits
and stacked structures nay also be cited. For all these applications (which
are cited by way 15 of exanple), circuit processing is carried out on thick
or standard thickness substrates, with the advantages, firstly, of good
mechani cal re4 88/8082384 o t he vari ous technol ogy steps andPCI¥ER02M03422f
conform ng to the standards relating to their processing on sonme kinds of
20 production equipnent. It is therefore™necessary to carry out a thinning
operation prior to the final application. Various techniques can be used to
transfer |ayess thempone suppiettas anst ber suppory . idbegteebai Qe a
described in 1985 by T. .Hamagijchi gt al ., Proc. IE?\/I 25 ﬁ85, E 688 may be
cited, for eXAABPES AITHIUGh %t hBSEDt dctii Gues Bfe &P édt YoeRbf i tSHcause
t hey transfesewetayekohmommon8ogabstr, ate htighdyotreeri ssuibst ratesttdisy is
necessart !y SODSHIRALAG, 35 G aubShial S L whieh dedlessdovataduiag tie
course of the process), and canno transter a in Trl mhonogeneously
unl ess & stopehayeralstpr asenthe istandardayarstaratiary wavd nhomigeheyey- i n
the material 1 of the subgteate,r OF Shhe gyl or Akt transfare et heds thate
recover the thin filmafter transfer, it is also possible to use 35 nethods
of transferr?VigttabPhlibyePs 6P O0maner i3410s MM \AOTS/EI2384 IO PRI 03422 5
contai ni ng (9fan@irdakkseEtpant yof whelcakoGRPaReNist iSare «f ihese-a®s hods

are based on ¢creati a wea uried_layer .in _a_ nater] by introduci ng one
or nore gase%gs?skggﬁég{r"l HEFEi %chﬁ’r?égtaib&ﬁ, ARSI t%eé@oéﬁe%aén%ter 19
US- A- 5874564h{ ohl EPuAs53355 1), 4J81 ALBOR26252 (rortiEh- 80d9760b leFRIA-2Y57416
(or EP-A-10 ) o PRy A 274 e ERyfs 9 Y onOf FRe & 204326)5 (08
EP- A- 963598)1‘?%%i ¢h d%e@c[ﬁzbggt%ﬁ\gggrﬁet%ﬁ%sggiﬁigyogr el gener g)l I%y ussedl w?t h
the objecti veiefoderaehfagst ! wabkedapdofsuHrakers oiidn tHengi ndrring
substrate in.gEdennhe tyransf ercd tv oot 9r&r sHpRARh. 1ER@ 1t hidhdd 4 mapt ahaed
can then contain a portion of the originpal substrate. These filnms can be
used as actiDeCragerBOPBRTHr 0€BESI n§lel BEEFOAFEY®r DPPFEaftHi cPoEbmdfent s.
15 In particyhags,t hesecpebhodspphabke the substrate to be reused after
separation, as onlé very little of. these su trates it% corgs.unredbdrlljrglg each
cycle. The thickneSE°Feroved s $3eqhBhty Gnl Y8V s el 01T, RRiTe the
substrates avé typkealtirpnsdeer alpanatdoed mscrigres 20hgthi dkcotrelaste hike
possible to ghtain,;in particul ar,in the method 4 selased i ddie dogugent
8?%%&&%8@%7&0% géu%és%lr%?eg t%at are sim]|ar E'Ebo substrates
that are "defeanedbl Topj . Ehoget aehabFBesubayeht eBYOWE€hNEhetBfd Binal
mechanggal stigssrtThi gspanti gukaltnebhodyhscRS based odpé Rt aphati gpet o
forma buried weak arga,in whi ch bhe cut is nmade during the final transfer.
O her net hod8enBad643dniPhBaPYs PEBFE GPFPREI BLE°-al so separate a thin |ayer
fromthe remai nderTht i tasesi gagl dJuppordr, agai miwddiouin neclesshari tie
consum ng the 30 latter. These neth neral Ly | oy, ] etching to
sel ectively (Saflgﬁtéﬁtclent é"rhrrlec I atleS bufglg\zagﬁgggﬁlspogs%}%bl f§£§%C§%%d gvngtéh
mechani cal foficescoThbsenype bf rmetdrhie M dePyptdsed to thmsiase | pLv
el emenys ontQ;difiarent Lypes ok SUPRQELIE!. GniCAMPEEESL alhe | BEEL35
Transacti on and Photonics Technol ogy, voF. 3 No. 12, WO 03/ 032384
PCT/ FRO2/ 034R260T991CCnadB19498) . CoRPEHT AE#ed 9in 4SFapef B)1 P CPBMEEst er
et al., Sen gppdovsel .maenhi®l polers9%hd pageguiizdeto di 3bset hearid ansf er,
g?lgptgsng;g%b§$}%§ﬁ§vﬂkﬁﬁg ggégrignvg@§t%ﬁb%lé%ﬁadré§ﬁkéa§flgég§? ngore
would be beneficial to transfer a thin layer from the

US- A- 6020252 im

30 high-cost substrate (here silicon carbide) onto the low-
cost substrate (here silicon) and recover the residue of
the high-cost substrate for «reuse, possibly after
recycling. The transfer operation can take place before,
during or after the processing of the microcomponents.

35 These techniques can also be beneficial in all



5 the m croconponents (it is known as preprocessi ng or postprocessing,
respectively). O the nethods using a (pre-existing) buried |layer that is
mechani cal | y weaker than the renmai nder of the substrate to obtain |ocalized
separation at this buried 10 | ayer, the ELTRAN~~ process nmay be cited
(Japanese Patent Publication Nunber 07302889). In this case, a stack based
on nonocr ystWwo 08032384 con is | ocally weakened by form ngP@T/BRO2/084220r ous
silicon. Another simlar case exploits the presence of a buried oxide in
the case of a silicon 15 on insulator (SO ) structure, however conventi onal
the latter may be (i.e. even if processed w thout seeking to achi eve any
particul ar depduasabhe \eff@ct ppthinihgs astaniat usgbbsrat HCK sSUfrfid St ettt y
strongly to another substrate and a_ high stress is applied to the
structure, 28°T ocal zed Hactibe 14T 1H5& ob SWﬁéd,aBPEES?Ethﬁll@aYn K%e

oxi de, |eadiagtéd cuttipeyrtatculeer,scdloxr ofrebienent aseosiubserateitAn exanpl e
of thisis d i in PH. Jour.nal rch, . oL/ 2, 1995,
pages 53 to %@%éfﬁfg?#uﬁgfg#éggtﬁﬁgﬂ'rac§£ g@?g&d% fﬂéﬁ%ttﬁgc?gﬁﬁ%oVDQS and
necessi® at estihg ghs Wethamieal 1 st rest@sd)whi o | BeAavsqi t Hoait ¢lektpical

br eaki ng thecéPPéﬁEahﬁ%to%d%ﬁﬂﬂﬂégléiﬁ%F&Hf@@?ﬂpeﬁénkﬁicl%%s%d%ﬂﬁt@ﬁg of
such weak buried layer nethods is the ability to process |ayers based on
crystal | i ne SePsarekfars (SRCUSFENT npLoASEs, LitRG3, LitRao3,2 etcfiystn a
range of thigkpessesatien) aafrew g:eiisoradi angst tOMEHBI tthilAndsd Seves@hh

m croneters %ﬁgﬂ%, th ver% %god honogenej .t .éﬁ%gater ghlcknfsses.are al so
accessi bl e. CtecHhifués of tr ST &Y ingbféV) R wrEh%rd 35t 4 ¢ hoert S

m cr ocofrponent g) abhasedeon pratiuci mgwdeabunhabl eubsWDa@@/s0323IB4required

PCT/ FRO2/ 034 7 trates by i i nt er. i | ay ed
interface (mﬁéfhe%%t%gn%eaQ%Qedkgéggggéggyfs %%%ggﬁggghy [ g%?lnggﬁg
speci es, forhihgnaegor ob®r ar €L OGRS HHY ot F&Y nEaRsSyiken upndgai HsdCledbl ens
relating to ypipntentbenakySadebagknatien.if processing prior to the
intentional separation i s too aggressjve. An object of the invention is to
combi ne reliably theri Apér SRS e Kepat@ts onvhatlt RESr &dtisedY i &Y and
thehi nperi'iti&eh@@ahdpmé,) ,Wrteiﬁc@me@sawss&ﬁgwiitsh%amﬂié@iiﬂl@ appl tgatkon of
mechani cal or heat treatnent.s necessar or, processi.ng or_some

el ectronic, 85ti%ﬁﬂnéﬁré;3§§ﬁﬁhﬁgﬁsniEV%E%ﬁiggﬁhtg”oklséﬁ?or%@v%?t?%es’

wi t hst and epfiaxtal, steps,gosd hoetheaisiehg peenstames separ aheonvarious

del am nati on g I j ect 1Qﬁ};nv i I rovide

conbi nati on E?égé?gpﬁﬁayggggﬁ dggﬁbst%égént i's ngeggggﬁﬁggggnnggtegh?othis
substrate byshanAestredicdad ingy ko ofhahri Muadefed tavPhgsgRe kinds of

easi | yggnt r o LedupeeRaniccali pitdr@ngtit 20Aceaedibrgrto ihe sdegynment  ER24¢8851,
a denount abl esubstrate of the above ki ndcan be produced byintroducing a
gaseous specPB§ ?fEPé?&ﬁﬁHeoﬁ§6F5@8ﬁ)Pr?ﬁéiﬁﬁlﬁﬁ?e R (5] eaﬁﬁéﬂcﬁéleﬁosen

sot hat thermal annevakibgdoasdioiiqusduceannpededsdratbonararexfedt | ahiyonsof

t he25surface,._Depending_on th chani for hat can_be i nd/ or
t he tool usegrPginaﬁge FH@pgégagg?ioﬁB§?§55n %ﬁépéﬁ?facgh?ayggggﬁggﬁgs
remai nder of dehesdbstr ate, 1%t weakehi ndglaachivevedi att hel i nplPasced aFB¥may
prove bgsuffiegent., |t cFRYLARN bE Q%&%fov,c'@értgﬁgw@%enptwmhthﬁese

i mpl anted area. The net hod described in the docunent FR 2773261al so produces
a denount abl £e§lBdEHEEe, 2 %hafks HEth&fissleicePBfaaspultiney I@ytster a

of i ncl usi ons1dsed agratr appengshdyeraicd the suhsthate. sAbkeFate, they
various35treatnents, for exaqgle prﬁgessiqgiof ele téon&c \gg 3/ 032384
PCT/ FRO2/ 034558 P SonpoHentte t Ai'S | Gt 1 es  BPerarabl y ' hi s *2
trappi ng | ayeestsuofyeidcicantimguantet icesirefe gaSevhs gpeciess )t,haindanannot
contribhute t fi nal arat-i i a del it by

t he argg of ?ﬁ% %gan%'éﬁﬁ‘ ﬁgjgpghr(gieG%%n%ﬁégég%%%fa%eggégigggg%a?gtion
step can incbugechéat ireat fentasad/ ofoxmienGapphi chthiohogenarenanircalkhst ress

to the structidk@rial of the substrate.
Of the prior art transfer methods that recover the
thin film after transfer, it is also possible to use

35 methods of transferring thin layers of materials



The use of this technique can encounter limtations, in particular with
regard to the 10 re_ntroducti on of gaseous species into the surface |ayer
after the fabrication of sone or all of the mcroconponents, which nay be
undesirabl e for processing sone types of m croconponents. In the nethod

di scl osed in French application 15 No. 0006909, the introduction of a
control |l ed 0B« 08M032384 ant ed species firstly weakens the BOT/FR02/0842X or
even overweakens it) and secondly evacuates the gas afterwards, in order to
limt a pressure effect in the event of a rise in tenperature. There is
therefore no 20 deformation or exfoliation of the surface during

hi ghtelrme][ at%&@péﬁ?hﬂ@l ogy ﬁbepg_al_l'hio& achniocfue mﬁ&&&ﬁid@cﬁﬁer{ﬂ).goﬁf&h@
control of t [ antation conditions ose, tenperature, etc.). It may
therefore pro etg:ger? iElleggofiE b%r%b%@s‘tegpr Bl ax 1 Fe- Cohs aWﬁ?g R at$hg to
a narrow 25 r@¢hnoliagya wnadewiaTheyotntrentiuERng758@070 pr opasesyd Deahs

i ntroduction eous, specj af t i ng m co in the
surface IayeSrEQ%?g(? e su%@tra%kngThegé%%(ggd%g?i on éo%]gt heészﬁeé)s re]E%:)(lg)es @%%s to

the forati ohSoh-a33H56f scont@huousPodrideddPdyer of URTRreealebres that can

contribute tgpitheghraghure aft@p_ﬁagbgnu@g the tygpated sgﬂns;i;xp@_poig)g)a,
support substrate,_ Thus the substrate is wgakened af ter _processing the
Fogy st¥p

various ni crokonpontftPabrittati BR-feéhnd s. FrRg—addegsithl e(‘2¥ ze of

the 35 areasgponbecpasied (Mhieh cacsespoad tieide methyds ar eBisey Wre
03/ 032384 PCT/ FR02/ 03422 of. .t he .m crooconponent s) r.ove .to b

i tation GEBERALAG BRoEnd i erba Sie FLat: She “Crpe e s Ffie

t echni e i sodi &f f¢uint firomuse foori giinerlocovdnertte sirvesrdeamma@ fewnsbas of
mcrons to a;fe dred 41 ﬁq:s Sbr eqver, dependipg; aqt h £

m cr ocorrponeh{' \S!?Iggﬂct%on t%{: nol og useg, the tﬁi ckness o tﬁ%nac.t}il?/%

| ayer, i.e. €petadPep NFESrisor 2% ngheheribénséompdRénts e camane aSi Hieh as

several m croag. pdhaskdt KRAuEHiQR Ofa\@aseals: SRR A Blg d i eatoklept br (DY
dedi cated inplanters or by 10 accelerators), with adequate protection of
the areas by°RBsKPhgPiEARCPRBABPEYe difficult. To elimninate these various

drawbacks, the inventigertirepeses ehaed haethodsf abialcht i nge byubeanstef a
substrate, thin. layers cgnt 'tneilpgsm' Graco onent s nﬁai dvelrS mit.k%%q be(i)Pg
not ewort hy i h°t K&t~ FEUPHEI (fes™d nSFRAEFCAFPAr the PBIYowl fiy’ stéps For “each
layer: a) |othtbzedsihptaatati onsof cansbeadt dneigaseesashspegres. inTsaid
substrate 'nﬁgiggn% hamplugalidt Bfé%];?demll@n,t&f[l'f% af Kasy defned on; e

surface of t strate, degrading of this surface of the substrate
during the step byubetrgtprevehtedtBylanl appr opyYehte chondeedf mherons

i mpl anpationtdepkh and the tgee nﬁééé/sﬂ%léaitl@ idmia%;g{,a]gmﬂ pA@asulyr in
processi ng m croconponents in the surface |ayer 0 rate
delinited by“Phe W%@F%ﬁt éfjistfﬁotfeeﬂ hiand'®) d\égé?ﬁ%ee{’tti nagfﬁé%ggééé at &°Fnto
two parts, omne-paBD760Ahai Muigstsadttksuthate dm@yesimbdhbal nicngsslstdrates

m cr oconpone and. t he » cont ai ni I 'ng_r he. .
substrate. 38}1%& g}tehe ?%ﬁ%ﬁ%%%da??b%“ ﬁggﬁglﬂgﬁ&%ﬁ acerag-'za‘?stb)r n"ﬁﬂzgn
(for exanpl etha ehd fodr m afeddlarsitcarls)storeshy BxidIPath or bir thetBodf 4ge

layer phat cgykdgycoppramise thhe £oideaisfxecWinLfuddie step b . wihus,
according to the invention, there are areas 35 protected frominplantation

and areas sub'8cfed £6 TRES OB 638384NPETFERDSLG3422
Other methods, based on the 1lift-off principle,

also separate a thin layer from the remainder of its
original support, again without necessarily consuming the
30 latter. These methods generally employ chemical etching
to selectively etch an intermediate buried layer,
possibly associated with mechanical forces. This type of
method is widely used to transfer III-V elements onto
different types of support (cf. C. Camperi et al., IEEE

35 Transaction and Photonics Technology, vol. 3 No. 12,



to i npl antation of said gaseous species, the shapes, dinensions and
distribution of these inplantation areas being chosen to prevent any
deformati on of the surface of the substrate exceeding an anplitude of, say,
a fewtens 5 of angstromunits, during the step of processing the

m croconponents. Account is therefore taken, in particular, of the
stiffness ofWihe3/832¥84ce | ayer (which may consist of a st BCH/IBR0Z83432al

| ayers of materials), the inplantation Cﬁnditions, and subsequent
treatments up 10 to separation of said thin layer. The nmethod according to
the invention processes a denountabl e substrate including buried areas
weakened by tdwl preseacelesd) m AEOéapﬂhhﬁSdaﬁld/ ar paierotyacks Dantiisstencal |y

separati ng t e surface |layer, fr n1th nalnde t he subs e),, and
areas t hat xot S?JH%&%ﬁeng Have bggﬁgom%ﬁ%ﬁ?g%??§ to
weakened, sdl&ﬁu the smahaéerlayéncﬁemmn&rdk&yeh@ue$opﬂheesamﬂﬂnnaﬁ
Local i zed ar b Y oknpwhich 5@9 Swface daver;

separ at es ea§§1 5%roﬁ1%ﬁé su%é?rg?%ébéqaﬁse 20 of the prese%%é In fﬁg%e
areas dof thesee m%#%aiﬁmﬁcé'se%/ oritni sockaeks. AR iRFRREAERS REVANntAge of

the inventi gfhdsthadsshey) atespbccondipenent of These buried weak areas
prevents significant def ormati on of the surface Ia Fﬁagpn%he for 5 of

blisters or exfoli%tibhe FRENCEShAGIISEY Wi B FBF P&ﬁﬂ&j Fs is
w dened conpated tie tﬂnecpan@eaany rvaat:hwks thepausiee | aealaizedri npEantrat i on
in confined areas |im ate xt ensi on crogra over,
the surface %Lfb ats%b%t racf e aon al ne Je‘lze 0 Sega%attlt?l e Wi t(a%itsanI¥P rldeg
technal@gy stapsy, stbh @@Tmmmgognaphyﬁnperﬁtb@nSlbﬁdtH@qmamﬁﬁﬂlRﬂtQﬁt

m croconpon ﬁﬁﬁlhéQ%PéﬁthﬁMEQE ohhe2¥Bakened %HQ%tE%%% ogt%ey%&ls%sed

conpatible wt erature treatnents, for exanple thermal oxjdation
or gas- phaseo@rmPﬂagrﬁQBabha§@ EpiLEaRy. 15 WOCEIAN3PSRLDET BT DIUTW 11

After these yaripedat eghnolgi£ati sieps. hﬁM@tb@ens@mQQasfsemset hexpresesnce of
ar eas Iocalléhseparatln t he surface Ia¥er fron1the substr te produces a

deep fract ure'®ePREERTCAI Ssut f BREIPAy 8F18Rd ithet %%bg??ﬁtg 5 Sitdtcon

i npl ant&t i onoAr eassClat eonveniignt s yrbet wpeni ngsidvera paskepkacedlontide
surface of the substrat S |d gaseous. speci rise i ons,
f or exanple,f%Fg?Bn? 3t D Vst %%%préfegggggsggaa Wi ou%t6§%Q{QQ§B%
ions. It mﬁIacheemetednyhapamherébmlcakmawnﬁétﬁéd adfdediing tof t hehis

| nvent i on cap COIPLLSe. ;Bef G 8khe A Alond SURRLIIRILAT Y St Sl nex

i nt roduci ng east one gaseous species, this at |east ‘one suppl enmentary
15 i nt roductﬁ@]ﬁsﬁéﬁh@ éﬂfﬂe@t S G t At ARS FrodR BRPLAETIS (O d¥e oF LY Beture,

substrage. HEB@al@Bth@inlﬁaﬁfberc,ant e tcﬁftramera r Qﬁt&ﬁdﬁht reflef sit othe
conventi onal ghni ues,such as IOEE%%§| mal |y

I t he
acti vat ed dl?Fb Fon 02 PHAE md di FF . &bgtra%e héf hggebeen£ﬁﬁe
treated by suppbenenbarwnnn@mmmmuaoufbeﬂnﬁe ippldesatioad i ant heHELEPSa) i s

regarded as gosiRatr ke éeosggg the1 Teulodiof e [ Myg8Li gaas syectactly

descri bed herelna ove is a n accordance wWi'th refe f eat ur es,
such 25 suppﬁéne@mip¢UWﬂﬂﬁﬁhﬁn|¢hﬂ$mfhaﬁbuﬁﬁsksoﬁlﬁ L cadBstirat eORBRCbe

processged beéﬂ@%éé@%ﬁ&%@)hﬁgﬁ RecnERaRks tor tdeses prouishonss Aoburi ed
area is obtained delimting a surface I%%%r that is nore or | ess weakened,

si nce some aWééEOﬁévéﬂﬁHﬁe?BoﬁéeﬁﬁﬁngoTi | AP AL FINES Por ng WhHEr eas
ot her areas haveoupgergenesonly one. The doses of ions i ntroduced during

t hese inplantation agcg?nluch th t b |&eg% %$Q9§Q§ﬁtﬂé@ﬁo et age

C
dose which, in the ESS tatT On over he sur ace of
t he 35 subst rthee, akdulid ycause tﬁm%ﬁfearhamr%f kbN%Cﬂer@naft?éVStalllne

30 materials (Si, SiC, InP, AsGa, LiNbO;, LiTaO;, etc.) 1in a

range of thicknesses from a few tens of angstrom units

(A) to several micrometers (um) , with very good
homogeneity. Greater thicknesses are also accessible.

The techniques of transferring layers (with or

35 without microcomponents) based on producing demountable



WO 03/032384 PCT/ FRO2/ 03422 12 heat treatnment. It nust be remenbered that
the geonetry of the areas that have undergone double inplantation prevents
t he appearance of such blisters and therefore degradation of the surface of
the substrate. This 5 enbodi ment can in particular be favorable during the
step of separatir_g the surface |ayer fromthe remai nder of the substrate
(step c)), WD 6%D3A2384such separation by |ess stressful tPEIVFRO2/83422
According ~o other preferred features, tt;e 10 fabrication nethod according
to the invention conprises, before or during the step b), a step during
which the inplanted area i s overweakened, for exanple by appropriate heat
treat ment orshys©epesst bRy martircyl an tihite ekt o Noiigd NgoReGhaniaadd
stresses. Here thg terrp%S "over\‘ﬁakenq{j“ ans_a state,of greater, weakness
of the inplafted 51%3, F8SFBGhce "the' s 1 eEses T 0o b Us edl® af e e o
final separamprenThankspeoitki, s farmnirgy om, polreust rauctayr abr dehgctsther

generated by i nt.j.ng.ga ; I Lner ip .t d t reas,
whi ch i ncrea%éeésg)% ﬂe%\cﬂaﬁl e?%%ﬁg%%hélﬁgedsgzggwgr gg)s.aﬂl&rm)ég y\%%gigni ng
t hreshdl d catebaniraiched i hft hesecaréasdbyPjradicci ¢@sl ERehoosimntiirnal

di mensi ons ofcthe i phant atboNaPetLesN$e. Wi t hout this causing significant
surface defornmation or_exfoliation. 25 It is to be noted that the aoptional

steps of overweakehi n§PIRECI Al abted 1AVERS 108N e bP 0£LEDEASeni§ HEI R, or
partly duri rrgh%ﬁ gmp@@_g@@ﬁ@nteafsgb@bpatrb@moat,feraﬁ Qm@\r/]ir@qﬂlitﬂ:?ﬂ Aﬂmee, ‘and

t enperature an uration sequences are carefu chosen. 3 cordi to

ot her pref erf%% f%@?ﬁ?géyetﬁélgéﬁyi’cg Lt r’?@tcﬁ(%agé/doré)l qut[}bs%%cgi%%mi on
conprises, beppeenathenstep bepcandithé sbéephelrt atsappheneant argeess sprof

i nt roduci ng |l e .gase speci e hi rent ary .i.nt_roducti on
of at |east %%re gggéggggégasp%gﬁes Cglgn %%m%-fféé?“gg%\nﬁgﬁ’thé)\batﬁ%tao]’f a&%rask
defining \ir03#030384 "RCT EROWOBARE 137i nprad®asi ofrar 68s WIChHf anat

| east one gasgpUsy SPECIs@Sp s, Ofy @XAR! ecadhanksphembRlugePrs@asiaan ort her
buried area i s weakened, wits the aimof facilitating subsequent 5

det achnent of€t#B1R@F+43ke layer fromthe substrate. This detachnment (step

c)) cansbe effected byoreangenérdeatobhfeat ment atitk oribyedppbyi ngs to

mechani cal stress Anot hgrgl%%gect og thetkil.nverigi on concerns .a thin |ayer
|

S.
cont ai ni ng n?ﬁ?%t‘:g?rpoaneﬁ?@, * SPhiFr | Byer Hei A§YTO St etor TS TRt hat it
is fabricatedhby ahyyef theinethodsngatednctdy desseribadsheaes nadbpvean f

necessary, tméemggﬁgkg ; gggéf:erafd %9 a; SUDPPL L, V\mlé;ﬁaﬁya#?e flexible or

rigid. O her aspec ntages of the rnvention w 15 becone
appar ent on @@ﬁarﬁélﬁﬁemﬁ@hﬁﬁwﬁg geranpéd-description of particul ar

en?odi@@ntshpr ovi dgec@quzgd% ROR- lddB g @wrwﬂf@esﬁhi iad@@rﬁé%@té]@ﬂe _
refers to the acconpanying drawings, in which: - figure 1 is i agrammatic
view of a suBE?FBFgE?O [ﬂ%vi Bga V\/lgatsbr?vﬁas\li\?ﬁﬁgne , EJbelei gt?rré)dg’cser?gmsbi’he
first step ofinarsetboedgoh fabcionat ispgdiaser & @accoraipig: tloydhegémyvenThen, -
figure 3 is a diagranmtigc V@g&‘c OIoet *E%oss%l??téé‘t ghgftt S d ! QQnéinHﬁSk
accordi ng t o The®i ivention, - frgure 4 1s a di'agrammatic view of the
substrate aftleesa metonddsicep ohya dedidyowhtoforf abiri catf Ml d oyt s odccbhdi ng

to theyknvengj0Race. Depending on the mechanical forces that can be
applied and/or the tool used to induce the separation

between the surface layer and the remainder of the

substrate, the weakening achieved in the implanted area

may prove insufficient. It may then be beneficial to

30 weaken further the implanted area.

The method described in the document FR 2773261

also produces a demountable substrate, thanks to the

presence of a Dburied layer of inclusions used as a

trapping layer in the substrate. After various

35 treatments, for example processing of electronic



- figure 5 shows the individual transfer of a m croconponent to a support
substrate, 30 - figure 6 shows the transfer to a "handle" support of a

| ayer according to the invention containing mcroconponents, and - figure 7
shows the individual transfer of a microconponent to a final support froma
"handl e" 35 support. WO 03/ 032384 PCT/ FR02/ 03422 14 The princi pal steps
of fabricatiW @3/032384 conform ng to one enbodi nent of thBCINROZ/0IR2ar e
described. Figure 1 shows the initial prgparation of a 5 substrate 1. This
preparation consists of defining the areas to be inplanted by processing a
mask 2 delimting, on the surface of a substrate 1, non-nmasked areas (that
are subsequeritdyodsmpb@ntrecy, andhimaskadcarldae st ha;treafeera(mlyi mbhanttéd)s 10
This mask c be prod ced by . yi. f el
l'i t hogr aphi 2%5}%}3 ot9 bE gpp[ysﬁg%éﬁﬁgglghe lﬁgn&.rl (%Laecsr’e 8%@?%(” ei;%sctﬁeast

| ayer of oxitdedt toanh@oglmtxsbm;t% to byhsuddesedi \E@Hartél’fdglrap@? ahe étft:lm ng

steps. The Sgkges f?é‘)(@ﬂuééumw%& Be %BE%E%Q BY 13-RhASIRG &l ithon the

surface of t 1 durin npl ant ati on step. This masking grid
can be fat thHe1es offa *élh@ph?ﬁéﬁitéﬁ*éﬁose@h%ét \/\é@ﬁatrﬁéll?@amscﬁeg o€t o be

i mpl ant ed a%éhﬁje& ar %%tatSUbﬁt:éatﬁemThe ahouer maskieng apanschayenbeesr

descri bed by ther 20 nasklng nmeans nay be suitable. A
j udi ci ous CH%%I%%JFC? ]ﬁ%%%st g‘h? het o GewsT ons of the nmasked areas is of

primary inportancerdior txlnee corpéct phd)sessrtnghoﬁqaebse@@@nt sirapsintie
i npl ant at i onJ[ step.creates a, s di scgg i gggygrbur nggar €3y i EJ udi 25 specific
a

defects (pl ees fictocaviti e m cro blesé ueto e
i nt roduet i onrefnt hediohson Thé Seee oS dafddiary 1hec akbas Sﬂléf@é?el gt it ed

al I ows for t!ﬂ&el%ope{ﬁ% es ﬂbﬁlftea&%tr%tfe Lhgepropertigsyof the difd erent

conposition or materia yer or layers on the 30 surface of the supstrate
1, and the |Fh3p¢lé@|<ﬁ%‘ﬂﬁ>@he%%ﬁdl FhéRE. TR Re i FRABSSTAPbBeftire P LA T HENY

t hi ckness ofgsdhe §%é§.0§f|1@ygfo&@m endreduced conditi on t he di nensi ons and
t he spaci ng of the are

b nte e Iatt 35 e tabllshed SO
that the growth of ™ c?ﬁ@avfr‘ﬁe‘gg Cg\ﬁsﬁ 0:%5’38 ;8131210232 15"
m crocxzacks Na. t heo 6 apd anttedk arlelatxodsmthoas cobuld @@@mrodllﬂdngdheat of

treat nment, &pgéﬁgg&e Ak - q%lstth&; hOaRaNer tigdl delarat hop,of (Lhe

surfacelayer rmetion O bfllste an anp |tue5excee|nga
few tens of amgstr@mnweabens nbk) t 0aRat a$e©@n<§)1aYt|%Na¢1ﬁﬁ‘é¢%ctﬂb¢l %t Sveen

different &g&éywaﬁagantﬁd reas ob sughi@ ki s capsscti fit Gh or
exfoliation of all or part of the surface layer. 10 In, thi

possi bl e to #EPAEaIG t Re BT acd dreRRr Attt ace TPy Er 5§ eEf%SFegWe no
signi fpeant degradation, o thxlfecabkyoneakenedebwiethas edsiring high-

temperature technology steps. This technique necessitates

rigorous control of the implantation conditions (dose,

temperature, etc.). It may therefore prove beneficial to

be able to relax the constraints relating to a narrow
25 technology window.

The document FR 2758907 proposes local introduction
of gaseous species after processing the microcomponents
in the surface layer of the substrate. The introduction
of these species leads to the formation of a

30 discontinuous buried layer of microcavities that can
contribute to the fracture after fastening the treated
substrate to a support substrate. Thus the substrate is
weakened after ©processing the various microcomponent
fabrication technology steps. The accessible size of the

35 areas to be masked (which correspond to the active areas



Dependi ng on the type of masking effected (oxide mask on the substrate,
grid placed on the surface of the 15 substrate during inplantation, or grid
pl aced on the path of the beam of ions during inplantation), the effective
|'ateral dimensions (in the plane of the surface of the substrate) of the
buried areas that have been subjected to ion inplantation depend on the
Gaussi an pr oV @¥0333840 i npl antation. This neans that a sReTPFROZB34X2 t he
mask on the surface is not rigorously regroduced in the inplanted buried
| ayer. Dispersion of the ions as they penetrate into the material induces a
significant wdening of the inplanted area. It is therefore necessary to
t ake accountoR5tak thlsrpbenporants) nmandeprboedefd neet he diimensitans:,of the
masked and nons nalkned g'l’rie COf gg&leéé %1&@31;9&%@ Ig% dexa%l n.etr}lsl ons Of
the inplante e su |C|ent r easy separation o e surtace
| ayer at thecmfmmw heSpr@céEscuBt) To abse cdor edl ouechpprohent nveemeast s
have shown that, the f ewa'tewfeff‘exff the d mlant @lhQR-4r eas- ggneral |y
1/3 an

represents between approxi nat el approximately 5/ 6 of the surface
area of5 t he Mi? ¥t e 1deR@?@e0@r OB IFﬁéarmﬁFﬁ@ﬁ@ﬁ@ﬁnﬁptth@HQﬁH%ﬁﬂ%ﬁlon

areas is 35 quelesably hreq apREOMHTR@las 0. df tinesateiappnexiergt el yo. WO
03/ 032384 PCT/ FRQ2/ 03422 16 10 tjmes the tar et thlcknefs for th surface

| ayer in thetase?¥fra SPFPEBATILHRY r &€ Th tRE°TRSREDF®
mat eri al , tfﬁ&b@lmﬁﬂysmvanulbeusmmmﬁlcahelylgteadectlénr<E&amMEeqﬁsthe

order of 50 tlm:"Ses agor e@f@é@% edeé1 f%@éf&&é@sﬁgﬁgnpgrgs%q %}9 for

i ncor porating 1 square openi ngs separated
exanplio 5 ~m¢m€sk@da’a¢3eabn An@bheardeeqdmﬁﬂ epoptanatiapl it athonamasie Has

non- masked Q£§§§1ﬁ€ t@gnfgﬁgﬁo$r$b@e§ly@9§§lglnenS|ons are for exanple 5
~mx 10 100 ~m the [ines elng spaced from each ot her by for exaj Ie 5
F

~.m The first stefP oflihiBabfbb ﬁ@nﬁaréﬁﬁﬁndFﬁwpﬁﬁﬁﬁe 218 HeF et

consi sts of pRépOsbsi ng a&neltel@at o gas@etiSc SPEed £S sychmaanaydraigera
and/or a rare as in ioni.c form15 into .the .substrate 8gubstrat

consequent | y>HaSE 5358t Bur i @Hea?eé%”ngﬁHfmhawecngﬂmguﬁf fed Yo
i npl amt@t i omethgaskeusgspeteesrthhese aheds i3 heialgidsepdmatmsr f rom &ach

ot her by ar eas 4féfl¥@i8£ g@gggrkgk ggfﬁg %%9 has 20 prevented the

i ntroduction of GasedUs Spaci strate 1 conprises a
di sconti nuous buried lage:rinede inplehtadéfiont soB sbchledshl anel egaseous

m crocavitieg eel&@%b%s%dorsdﬂsctr%@cgﬁ e | gtenala contivheneyt of the
m crocr acks Sp revents their expansion or relaxation 25 de radlgg tg%%
us cies

surface of th@p%ﬁ%E@FaP@ 127PR¢ i PP Ehtedi oRNenétiy of'fhacgasé
controps thesthsckaess odedhedsugf age tayer §uﬁﬁé¢m1kﬂﬁ byiet heul smpt and ed

| ayer and the surface of the sybstyat e 1. 30 p io S
i npl anti ng h@ﬂ?b %ntﬁgﬁs SAttFa %Znergyn?réﬁfi e&i b ‘%%géfggi%%%e
f rom appr oxi oavety @@l@hEOl&p@ﬁ@XﬁW&D®lWEPGD Hﬂ@nﬁbe'ﬁﬁPWQEﬁyl%ftﬁ@hd

renmoved, lan*ﬁQaB@§t§HPf39§ 29f the substrate 1 entirely bare, as shown in

figure 3. 35 a variant of the nethod according to the WO 03/ 032384
PCT/ FRO2/ 03422 17 b) processing microcomponents "in the surface layer

25 of the substrate delimited by the implantation depth, and

c) separating the substrate into two parts, one

part containing said surface layer containing said

microcomponents and the other part containing the
remainder of the substrate.

30 Here the term "degradation" means any surface
deformation (for example in the form of blisters) or any
exfoliation of the surface layer that could compromise
the correct execution of the step b).

Thus, according to the invention, there are areas

35 protected from implantation and areas subjected to the



i-nvention, this is followed by a second inplantation of ions of the sane
species or of different species fromthe first inplantation: the openings
in the original mask are therefore subjected to a second inplantation,
while the 5 initially masked areas are submtted to a first inplantation.
This second inplantation increases the density and/or the size of the
defects in tWO §3/832384sl y i npl anted areas and i nduces thePE€BYFIR02/0342f
buried defects in the initially masked argas. The dose 10 introduced during
the second inplantation nmust be relatively low, i.e. it nust not form
blisters or cause exfoliation after annealing at a noderate tenperature
(from appr omimim]taettyatélmc t ofappraxd matyekgo660C)spddidss, preher aldhamwes,ri ed
out at an energy, @ 1 Ill a%%v cﬂn'éit tb@tlo% d8%e tq{esﬂg(l 9n 1 égggbnf U 3§Sarrp| €.
There is them a a buried area conprising a greater or | 65561
quantity of @s@u@hs@em es mndveher ehyr dedogmesten of Itésseurdans tof of

m crocavity ge Zg%lﬁlst}_ @ea'é%%%eﬁliﬂb ey ﬁmbm&eedopnl ¥alo thecgeaank 20

i npl antation ar erefore [ess wedkened than the doubly inplanted areas,
but est@abl i shf t FOGFRIThuMEY L6F t RBTBUPT dehwedlE iy eQl THEC GRYRIBPMENTS of

the weak areascdo&smaseenby. onengeolibte i ipl antatirefsrefl gaseeus spewies,
as described 25 herei naboye, epetal% on the | | ant at.i on ndltlng‘ﬂ}s &jgd on

any treat merR2BFFSet 20 after sl Ent At oh. O Thele SPELEHS! ary§art imto
over weaken trhmyl ooablsrtrploa?ntzedsaaeas o aﬂrmivetloal ndlagers h@fgnmdfrmls

mcrocaV|t|e h nd I nt..al_.a ture
30 of the or er o p§§§t$£?@S&ERdEIELbLéngbpialg ?.1(})3}5 gﬁ;eerﬂ\?tv ntllﬁeu e{g)edﬁ
exanpl ¥ Durimgsepsegbohdnseépseidt hhsnehbpelment of the i nventl on shown in

figure 4, the subsygat %e%%&e%dfamst@ﬁychceanlﬁ@&@tp@nsw%%@s%@stoaheat
treat rrent 35 deposition or epitaxy steps, or other treatnent for

03/ 032384 PWIFIR@W@@&@SP@SM@G%WJ&C@&% P EL @t dP BRESpticEdened by

M croconponepts JWHNSENSr SmberdtdhDticsi SdfordegiadbagatRe sutiase.
Thus, if necjzssajr;l t he sugr tratt can bg subj.ected to ep taxy. era(il ons.
5 ~m epit axi aP# ?%r SERA e 1ied 5" t 8Yp 8880613(5\755 VPR i @r o%eorﬁ%Jorh Tt s
usi ng Tenvendsfonhe tebbhirgies, bod exazapl ehaA Sk vemrep tkm@ralweta}y@ne@an be

used to produce oygl Lai I f e%f"grlp} ir ndybinal, step
of this errbo%?rretq}goct ?lﬁé |kﬁevegr§t Fg% cggnlsji ts “of WS%%%P%?. ngs?hg sl&rface
| ayer 5 10 coar&paeng kdeeni cregeapenenfaseenedm thee r ERGI ndePdEr2he-

substrate 1.pDepending Heddeacandigionsedindar whi£hybhe iﬂlr%lt:\ho sheps
are carried out, this separation can be carried out ei t her %% ans of heat
t

treatment, byUffidFei 6a¥SApSEPEARIt6R SR Siddhdmadalthg radeds RC3gSe
structpipe, obfbyrree CeiRiskalkiconiof theale t heahpenif andesechantcatasitesses.
In a variant _of ,the inventio before proceeding to this separation,
supplenentar?nﬁé85lmﬁﬁfp8538 Pon of at |east one gaseous species in areas
identical to or 20Adi fifippehtntr esiviehé aigrplodnttats meaTdaisused floet t hleefir st

step of this) pbodi Ment, €A dee! bected o il fiey avag! rakld i babioges

subsequent separatlon of the surface layer fromthe substrate.
addi ti on of §agedihiscapécidesd garBOrefFectie Byrﬁ?ﬁc?nﬁlaé(ﬁtratlirbntl?% F‘Hémar eas

al r eadysweakgped 165 te@RSIUr Wher A iGANIMUUE vw&amxb@urwm@ﬁ egobythe
i npl antation, in_ini t| al Iéimasked areas underneath which the substrate_is

not weakenediMREANGE%at 98195 THe iMHieRCat FERPEREFgY" ?s HenPERSEen®sh t hat
the i npl ant elespecises beeatiet He dantzeB0ngfl drites arrasi meekehenledyathes

Ll P FahaLEon Rl aas . Al GWLag et €hanges ol JLflkckness occurring
during the proﬁluc i on of "thé "'m croco Hents on the | a ayer 5.

Moreover, the surface of the substrate obtained is

30 compatible with standard technology steps, such as
lithography operations or the production of
microcomponents. In particular, the weakened substrate
obtained is compatible with high-temperature treatments,

for example thermal oxidation or gas-phase or liquid-

35 phase epitaxy.



A noderate dose of the order of 6x1016 H+ ions/cnR is preferably inplanted
wher eby separation is obtained for a 35 heat treatnent at a tenperature
from400 to 500C. WO 03/ 032384 19 PCT/ FR02/ 03422 Let it be noted that the
conditions for using this variant depend on: - the size of the

m croconponents (it may be necessary to prevent the inplanted ions crossing
active 5 ar &N€© 03/032884ni cr oconponents), and/or - the sensPCIVIFRG2/634%2he

m croconponents to ion inplantation, regardless of their size, if the

m croconponents are not degraded by having ions pass through them or at

| east some parts of the 10 m croconponents are not sensitive to the ions.
In particular, tomfenesshelies sappetenerdame licgllelt asiceps appvopdeatre

maski ng can be used. . different, of cou se,. fro th S ed i the
first step ot (t%e?ss%%o{daﬁerﬁ CSELICHe 5t 85 °5F sﬂeopcaaslarg?ngé %Egﬁug acnceqayer

5 cont ai ni ngsum@cm ctogenpbnent shé Bnbattrhéeer emaidndes of delee Substinate 1
can i ncl ude ]ngﬁt {rsengmgféj#@af @Pdérﬁ’cﬁ 4@&%11]@%& and/or | aser beam
e app 0

etc.) and/or ication ani cal stresses such as a sprayed j et
20 of fAuid (gas, Ja¥fi dyimmdrdrmtiea i ndéeeifon 6fla BIHYET R heY wedléened

area and/or gpl widg tract bonmagheafchending shEessasrhect hg rsubsid ate
1. For exanple, heat treatnent at approximately 450C can be applied for 30

m nutes to s%‘ﬁé?%t% % he surface layer 5 fromthe initial 25 substrate. This
separation can yi eddlid selsecsisppopeehgs| ayar @bmplre.sseurhmdm@alyericﬁqa:,an be

transferred nfo a_support ubst te 7 or %QUM u
i {sg B { ofie %%st&%ﬁ ‘ens 3 the

adhesi on t echni que 0Fadhe8i ve s stances |s suppor
| ayer 10 transferued 6T oputheiweankened substrate, in particular for

transportation and{or fipishing ﬁtﬁeg bgpaeoverhe asfamq%el%rt' WMt the

denount abl e substrate can be prepare orehand so that each
M cr oconponeREC®r @hmd beot &ken dTieritidinyi Rial FYTPThEs, 3B eERNiItHFe TP

di scl osed in,fhe @pghb%qtetre&t@%yﬂgtgﬁ of WRAQINRI23B4RCTI ERIR/ 03422 20

A variant of the transfer step to the final support can conprjse an
i nt er medi at 933PUDF  tIRETETT i n§ ERe s%tifacl«?alséyerogefroﬁﬁ HeMeakEned
subst red e oniwt eodbandbe” beuppordf Bsctasd shown no fiagai eob. thee Hurface

T EoermRonoak? Sneln e P! SRyl Yok nﬂ@gﬁhgttttg'yt@a stgrged (o

a final support Inal "su can be
of silicon, pira*sm@scha@et’u abfe@rrs gtcasson*t@mtzeqrmpl eechndaean b%ewbo as

flexible or {6Q'd1mplantatlon, for example, thermally activated

diffusion or plasma diffusion. A substrate that has been

20 treated by supplementary introduction before implantation

in the step a) 1is regarded as a substrate to which the

method of the invention as succinctly described
hereinabove is applied.

In accordance with preferred features, such

25 supplementary introduction with no mask on the substrate
can be processed between the steps a) and Db).

Thanks to these provisions, a buried area 1is
obtained delimiting a surface layer that 1is more or less
weakened, since some areas have undergone two

30 implantations, for example, whereas other areas have
undergone only one. The doses of ions introduced during
these implantations can be such that their sum
corresponds to an average dose which, in the case of
implantation over the whole of the surface of the

35 substrate, would cause the appearance of blisters after



After separating and transferring the surface |layer 5, the remainder of the
weakened substrate can be recycled either as ar_ initial substrate or,

possi bly, as a support. WO 03/032384 21 CLAI M5 PCT/ FR02/ 03422 1. A nethod
for fabricating, by neans of a substrate (1), thin layers (5) containing

m croconponents 5 (6), characterized in that it includes in particular the
foll owi ng stW§x03/08238dch | ayer (5): a) localized inplant aPCdiiFRO2/88422%ast
one gaseous species in said substrate (1),in line with a plurality of

i npl antation areas defined on the surface of the 10 substrate (1),
degrading of this surface of the substrate (1) during the step b) being
prevented byheat appeapmieate choicesof beherdnpiiantaat | ohateptle aj’ébrﬁé]tery

geonetry of i I i re b) oco in
the surface @? ?Ca%/éeTP q%aast % g sﬁ Fra Ig&%ﬁgﬁel |Or1ng1]fbdeby r%%tf]a% ation
depth, and r&epafrat itig thepsabemat@f( ;ucht@hwmtsndor@@a&ﬁore
containing sald-s4Lface | 8yer ) cantalm n9?§a' dni ggﬁﬁg{{g%( %)nts q@@sand

the other part containing the 20 remai nder the su
fabricatlion ¥RPPGH@REOFANNG t BAEFACHLEr ERarfadoaricAed qqﬁfltqgatt}‘séalfﬂtep

i mpl ant ati ono Ar easa ak €1 Agf tnedsbyfacgaalsy(e%) fRloac etheOn drte i ace wle t he
substrate (1 3. Afabrlcatlo nmet h ccording to claiml1 or 25 claim 2,

char act eri zed PRt TREE d8t6Pgdsldousa® e@?’§§‘1510 T eSSRFHPbYRR PonsteD? i ons

of at | east onecsafel gasecadmentsl xture of such ions. 4. A fabrication

met hod accordi ng Bg%%gy?% cedl(?g CJ)@IIIQ} chﬁrgfégr%&ed fenatt hat t he tot al

surface area of 3 antation ar€as represents from appro’><| matfe y 1/3
to appkoxi nafebyisabtiof mﬁéhgglr featse et igey of o t hbes dbstendtieon 1gonpsisds,

fabri cation et fhpd %%CO&QH‘Hgt G&h%”ys@éﬁc%Q' ”gaC|s%'e61 &haf 3¢t ghiized k‘I‘et hat

a linear dinensjon of 57inplantation areas is fromapproximately 0.1
times to VEWE%@@@?@84 Qgeg 1s overweakened, for example by

appropriate heat treatment or by depositing particular
thin layers inducing mechanical stresses. Here the term

15 "overweakened" means a state of greater weakness of the
implanted area, to reduce the stresses to be used at the
time of final separation.

Thanks to this provision, the structural defects
generated by implanting gaseocus speciles 1increase in the

20 implanted areas, which increases the weakness of these
buried local areas. A high weakening threshold can be
reached 1in these areas Dby Jjudiciously choosing the
dimensions of the implantation patterns, without this
causing significant surface deformation or exfoliation.

25 It is to be noted that the optional steps of
overweakening the implanted areas «can be processed
entirely or partly during microcomponent fabrication
steps provided  that the temperature and duration
sequences are carefully chosen.

30 According to other preferred features, the
fabrication method according to the invention comprises,
between the step b) and the step c), a supplementary step
of introducing at least one gaseous species. This
supplementary introduction of at least one gaseous

35 species can be effected with the aid of a mask defining



10 15 20 25 30 35 approximately layer (5). PCT/FR02/03422 50 tinmes the

t hi.ckness of said surface 6. A fabrication nmethod according to any
preceding claim characterized in that it conprises, before the step a)
and/ or between the step a) and the step b), at |east one supplenentary step
of introducing at | east one gaseous species, this at |east one

suppl ement ar¥YQ 03/P328dt i on bei ng effected with no nask onPEREFROZ/PIER of
the substrate (1). 7. A fabrication nethod according to any preceding
claim characterized in that, before or during the step b), the inplanted
area i s overweakened. 8. A fabrication nethod according to any preceding
claim characterazegdtiont hatast ofompriisses; betskeennehgaskeepsh)smamdshe step

c), a supple t p of introducing at | east one gaseous species. 9. A
fabrication nelph%dgné%%%r ding to claim8, characterized in that said

suppl enent ary i nt rgtaTks ontef Bhifeaprovheligaseolibespbiirdéed s agfefeectied with

the aid of a,amsk,defini,ngri nplant abiipn ayeasrabithiacahgl east g gaseous
species. 10. A fabrication nmethod according to an%/ precegl ng claim
char act®ri ze i3ChmRRt sof dtRe epuehashctades hect theatWehtrahd/ or appl yi ng

mechani cal stressesmidldeAafnheheat(is@epmet)hod-accios defgetaetl @ymmdhns
characterized_in tha~ ggflh%l ng s&i d_nechani cal stresses. eniai s Lhe use of

afluidj et°hnfdr th BE t7RA QF BY pReY 1Y RS Hpt @At edt AF &3S 2hd/ or
appl yi ng tracti on,Asttegtaer oradperdi ngfst tlessesivanttimg substeane (4) .t A

fabrication ehod Aecatdiing te; Claldddhehar aghenl aafd nibhet saldhheat
treatnment co I'ses heating-in a furnace and/or |ocal heating and/or
heati g0 wi t mat¢wgethy 130 Ahpbitcasi dabmerRégdadrord@ng &t o-hnynahodso
03/ 032384 PCI/ERORLPBG22423-¢h BLAE hel@ihidbochar agtrer iged ddndhat @nsyrface
(7) is applied to the substrate (1) before or_ dur ng t he s%bgg ﬁ t,Qkiserve
as a support1#6Pr saPd tGrPdcE Nedy die (3) SEFRRY i t "NeTRefava SRt
substrate (13r bid#d. A fabrication nethod according to any of clains 1 to
12, characterized in that a "handle' s rt 8 iLs _applied.to the
substrate ( 1) be#@?%roﬁsﬁﬁﬁtﬁg e ascfxg%notcaﬁést h%% mtgl?eoc%&r‘rfﬁélnelrﬁns Y%J)lthen
bei ng 5%l ectbeedyeor apprrseitect dvel yeadimsf ertled t §odlbiwaal supporiléd). 10
15. A th'n.|@¥§£rg€i189n5%'%éﬂlﬂ@%?é%x%ﬁ%Hﬁﬁﬁénﬁﬁ)prSU@&é&t%y i & t hat
it is fabricated by neans of a nmethod according to any of clains I to 14.
16. A thin |agerl{B}taggor 8rAGPLe- cl A AP 15]CERARELOR | Z6UTFRSthE? | tD¢s
transferred 9ptompahlexibbea®dngk, rigi dnsypport (7, 8, 9).

- figure 1 1s a diagrammatic view of a substrate

20 provided with masking means,

- figure 2 shows the first step of a method of
fabricating layers according to the invention,

- figure 3 is a diagrammatic view of the substrate
after removing the mask according tc the invention,

25 - figure 4 is a diagrammatic view of the substrate
after a second step of a method of fabricating layers
according to the invention,

- figure 5 shows the individual transfer of a
microcomponent to a support substrate,

30 - figure 6 shows the transfer to a "handle" support
of a layer according to the 1invention containing
microcomponents, and

- figure 7 shows the individual transfer of a
microcomponent to a final support from a "handle"

35 support.
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substrate 1. This preparation consists of defining the
areas to be implanted by processing a mask 2 delimiting,
on the surface of a substrate 1, non-masked areas (that
are subsequently implanted) and masked areas (that are
not implanted).

10 This mask can be produced by applying a layer of
resin to the substrate 1 lithographically or by applying
any other surface layer (for example a layer of oxide) to
the substrate 1 by successive lithography and etching
steps. The masking can equally well be effected by

15 placing a grid on the surface of the substrate 1 during
the implantation step. This masking grid can be at the
level of a diaphragm disposed between the beam of ions to
be implanted and the target substrate. The above masking
means have been described by way of example, but other

20 masking means may be suitable.

A judicious choice of the shapes and the dimensions
of the masked areas 1is of primary importance for the
correct processing of subsequent steps. The implantation
step creates a discontinuous buried area including

25 specific defects (platelets, microcavities and/or
microbubbles) due to the introduction of the ions. The
step of defining the areas to be implanted allows for the
properties of the substrate, the properties of the
different composition or material layer or layers on the

30 surface of the substrate 1, and the implantation
conditions.

The stiffness properties and the thickness of the
surface layer to be produced condition the dimensions and
the spacing of the areas to be implanted. The latter are

35 established so that the growth of microcavities and
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microcracks in the implanted areas, such as could occur
during heat treatment, for example, lead:

- neither to a vertical relaxation of the surface
layer, by formation of blisters, with an amplitude

5 exceeding a few tens of angstrom units,

- nor to total or partial interaction between
different locally implanted areas of such a kind as to
cause lifting or exfoliation of all or part of the
surface layer.

10 In this way it is possible to maintain the surface
of the surface layer free of any significant degradation,
with locally weakened buried areas.

Depending on the type of masking effected (oxide
mask on the substrate, grid placed on the surface of the

15 substrate during implantation, or grid placed on the path
of the beam of ions during implantation), the effective
lateral dimensions (in the plane of the surface of the
substrate) of the buried areas that have been subjected
to ion implantation depend on the Gaussian profiles of

20 implantation. This means that a sharp edge of the mask on
the surface i1s not rigorously reproduced in the implanted
buried layer. Dispersion of the ions as they penetrate
into the material induces a significant widening of the
implanted area. It is therefore necessary to take account

25 of this phenomenon in order to define the dimensions of
the masked and non-masked areas correctly.

On the other hand, the dimensions of the implanted
areas must be sufficient for easy separation of the
surface layer at the end of the process.

30 Trials carried out by the inventors have shown that
the total surface area of the implantation areas
generally represents between approximately 1/3 and
approximately 5/6 of the surface area of the substrate 1.
Moreover, a linear dimension of the implantation areas 1is

35 preferably from approximately 0.1 times to approximately



10F ' $109%& ()-O0!'F ' $109%h& ()-0!|F ' $109%PP& ()- 0! neF ' $1098B& ()-0!n'F
' $109BB& ()-0!ij F ' $10%=& ()-0<=>Z\5CgE: 10F '$1!n3 $10%J U & ()-0![ 03
$109B/ B/ & ()-0![3 $109®/ B/ & ()-0"s10% & ()-S& 10% & ()- 10 10Or WUIIE:
10! "3 $10% /& ()-0!"3 $10%n m & ()-0'3 $10%m n & ()-0! 3 $10% /& ()-0! x3

$10%/ /& ()-0!13 $10%/& ()-0 I "#uS10'd  $10%K/ K/ & ()-0! V0
$10%/ =/ & ()WE 08/0323848/ 8/ & ()-0ss10% & ()-S 10% & ()- 10PCT/FR02/03422
16

10 times the target thickness for the surface layer in
the case of a silicon substrate. In the case of a more
rigid material, this dimension can Dbe significantly
greater, for example of the order of 50 times.

5 For example, an implantation mask can be used
incorporating 10 pm x 10 pum for example square openings
separated by for example 5 um masked areas. Another
example of an implantation mask has non-masked areas in
the form of lines whose dimensions are for example 5 pum X

10 100 um, the 1lines being spaced from each other by for
example 5 um.

The first step of this embodiment, shown in figure
2, therefore consists of introducing at least one gaseous
species such as hydrogen and/or a rare gas in ionic form

15 into the substrate 1.

The substrate 1 consequently has a set of buried
areas 3 that have been subjected to implantation of
gaseous species, these areas 3 being separated from each
other by areas 4 in which the original masking has

20 prevented the introduction of gaseous species. Thus the
substrate 1 comprises a discontinuous buried layer made
up of defects 3 such as platelets, microcavities,
microbubbles or microcracks. The lateral confinement of
the microcracks 3 prevents their expansion or relaxation

25 degrading the surface of the substrate 1.

The implantation energy of the gaseous species
controls the thickness of the surface layer 5 delimited
by the implanted layer and the surface of the substrate
1.

30 One application example is implanting hydrogen ions
at an energy from 150 to 250 keV and at a dose from
approximately 10%® to approximately 1017 HY/cm?.

The mask 1s then removed, leaving the surface of
the substrate 1 entirely bare, as shown in figure 3.

35 In a variant of the method according to the
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invention, this is followed by a second implantation of
ions of the same species or of different species from the
first implantation: the openings in the original mask are
therefore subjected to a second implantation, while the
5 initially masked areas are submitted to a first
implantation. This second implantation increases the
density and/or the size of the defects in the previously
implanted areas and induces the formation of buried
defects in the initially masked areas. The dose
10 introduced during the second implantation must Dbe
relatively low, i.e. it must not form blisters or cause
exfoliation after annealing at a moderate temperature
(from approximately 450°C to approximately 600°C). It is
preferably carried out at an energy of 180 keV and at a
15 dose of 4x10*® H'/cm?, for example.

There is then, at depth, a buried area comprising a
greater or lesser quantity of gaseous species and
therefore a greater or lesser density of microcavity
defects. The areas that were submitted only to the second

20 implantation are therefore less weakened than the doubly
implanted areas, but establish the continuity of the
buried weak area.

The development of the weak areas 3 created by one
or more implantations of gaseous species, as described

25 hereinabove, depends on the implantation conditions and
on any treatment effected after implantation. These
optional treatments aim to overweaken the local implanted
areas 3 and to induce the growth of microcavities 1in
these areas. To this end, heat treatment at a temperature

30 of the order of 450 to 475°C may be applied for a few
minutes, for example.

During a second step of this embodiment of the
invention, shown in figure 4, the substrate weakened in
this way can then be subjected to heat treatment,

35 deposition or epitaxy steps, or other treatment for



$LOYK/K/ & ()-1L3 $10%8/ 3/ & ()-ss10% & ()-S 10% & ()- 10// 10// 10//1°

£ $109% / & () -001s2v2222wU7uS10! d' 1 $!, $10%8) U/ & () -1, $109%J U & ()-!, $10%J U &
()-!n3 $10%J U & ()-!dMB

$1094/ K/ & ()-2222222cAuS10! d' I, $10%J U/ & ()- 1, $100 U/ & ()-' 1 $!, $10%J U/ &

()-1,$10%J U & () -, $10%J U & () - 2333F3G3H3I 3dF), $109%4 U/ & ()-' 1'$, $10%J U &
-1, $1008) UND 0303838044 U/ & ()-' | $!, $100%J U & () - | 3i 3] 3kBRIZBREI/OSATRAY U |

,$10%J/U/&'()-!,$10%J/U/&'()-!,$10%J/U/85$g "1$, $10080 U/ & ()-!, $1090 U & ()

-3333333¢F) , 81094 U1, $1084 U/ & ()" | 81, $10%4 W/ & () -1, $10%J Ul & () -, $10%J

U & ()-'1$33444241 4 =), $10%0 U !, $10%J U & ()-!, $10%J U & () -, $10%J U & () -

"1$1, $10% ijﬁoc@ein@lo%ﬂddlt&c(ﬂld 4JéK@Ké444cEp>t$&@%J/ W 1 G Sl AB dH &S - | B!

, $10%) U & ( $10%J/ U & $44444 109%J/ $109%J U/
w1 1ot Sehbier by o EOESHE S b pk SR e e P L e 5t hdent 5
-5oF), S100J U1 STO% U &5( pec|e$lsa$m%wn¢ 85@%:;&@%1&@/ o )sqmmww/ & ()

"|'$- 5CBe5f 5g55 % Uk &'

L $10%J U/ 5‘?? ép%loo 1?%%5@5?55% e 100 %)’ o f%‘ﬁgw &%f
$10%J/ G & ()0, PEoRYas &Cl@? ME%J/ITU/C&'O(C)QI“H%B%H%I eeeeE) | CETORY 192 |$'
10%J U & () -t e $409 éJé& (fb-r, 1U£ & A) S0l J&%ﬂéﬂl&ﬁl)i@ﬁé@%@@e%@&@ '

L $1090 U/ T $10A%J/ % ré}a” £ 18, O%J/U/&}g%[i $1090 U & () -, $10
W Ul & (- 666528662 E) 31698y RF QYO %1%16@ By &0 - BXENBYEN U & () - !, $109%J
ua& ()-'18, $10%J/ wrge(yhssaesa@amasﬁm SBp ' GLOVHEBR efr)ool iaen$ 1 098-#HES () - 0

A0 0 gioms (orathl PO, gLl Doy 50

' $10%/HVE ()c@ntai$m%8:f(e) DissosompoR@UAS 6 t 9ro®l0dsn&efpifder of

: $10%#N& 9 Jipe,é# 0410#1Q#
| $10048 ()(é@§%ﬁikgé%§aQE 1@ é%&fm%gi%.gﬂgocondlélg&g %ﬂqﬁf\fthh
- $10%t&' () irst two steps are carried out, this separation can

be carried out either by means of heat treatment, by
judicious &application of mechanical stresses to the

15 structure, or by a combination of heat treatment and
mechanical stresses.

In a variant of the invention, before proceeding to
this separation, supplementary local introduction of at
least one gaseous species 1n areas identical to or

20 different from the implantation areas used for the first
step of this embodiment can be effected with the aim of
facilitating subsequent separation of the surface layer
from the substrate.

This addition of gaseous species can be effected by

25 implantation in the areas already weakened or constitute
a continuous weakened buried area by implantation in
initially masked areas underneath which the substrate is
not weakened much or at all. The implantation energy 1is
then chosen so that the implanted species reach the depth

30 of the areas weakened by the initial implantation steps,
allowing for changes of thickness occurring during the
production of the microcomponents on the layer 5.

A moderate dose of the order of 6x10'® H' ions/cm? is
preferably implanted whereby separation is obtained for a

35 heat treatment at a temperature from 400 to 500°C.
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Let it be ncted that the conditions for using this
variant depend on:

- the size of the microcomponents (it may be
necessary to prevent the implanted ions crossing active
areas of the microcomponents), and/or

- the sensitivity of the microcomponents to ion
implantation, regardless of their size, if the
microcomponents are not degraded by having ions pass
through them or at least some parts of the
microcomponents are not sensitive to the ions.

In particular, to process this supplementary
implantation, appropriate masking can be used, different,
of course, from the masking used in the first step of
this embodiment.

The step of separating the surface layer 5
containing the microcomponents 6 from the remainder of
the substrate 1 can include heat treatment (furnace
and/or local heating and/or laser beam, etc.) and/or the
application of mechanical stresses such as a sprayed jet
of fluid (gas, liquid) and/or the insertion of a blade in
the weakened area and/or applying traction, shear or
bending stresses to the substrate 1. For example, heat
treatment at approximately 450°C can be applied for 30
minutes to separate the surface layer 5 from the initial
substrate.

This separation can yield a self-supporting layer
or the surface layer 5 can be transferred onto a support
substrate 7, for example using the molecular adhesion
technique or adhesive substances. This support 7 stiffens
the layer 5 transferred from the weakened substrate, in
particular for transportation and/or finishing steps.

Morecver, as shown in figure 5, the demountable
substrate <can be ©prepared beforehand so that each
microcomponent 6 can be taken off individually. This

technique is disclosed in the application FR 2781925.
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A variant of the transfer step to the final support
can comprise an intermediate step of transferring the
surface layer 5 from the weakened substrate onto a
"handle" support 8, as shown in figure 6. The
5 microcomponents 6 can then be selectively or non-
selectively transferred to a final support 9, as shown in
figure 7.
The final support 7 or 9 can Dbe of silicon,
plastics material, or glass, for example, and can be
10 flexible or rigid.
After separating and transferring the surface layer
5, the remainder of the weakened substrate can be
recycled either as ar initial substrate or, possibly, as

a support.
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CLAIMS

1. A method for fabricating, by means of a

substrate (1), thin layers (5) containing microcomponents

5 (6),

characterized in that it includes in particular the

following steps for each layer (b):

a) localized implantation of at least one gaseous

species in said substrate (1) in line with a plurality of

implantation areas defined on the surface of the

10 substrate (1), degrading of this surface of the substrate

(1)

during the step b) being prevented by an appropriate

choice of the implantation depth and the geometry of said

implantation areas,

15 layer

b) processing microcomponents (6) in the surface

(5) of the substrate (1) delimited by the

implantation depth, and

c) separating the substrate (1) into two parts, one

part containing saild surface layer (5) containing said

microcomponents (6) and the other part containing the

20 remainder of the substrate (1).

2. A fabrication method according to claim 1,

characterized in that said implantation areas are defined

by a mask (2) placed on the surface of the substrate (1).

25 claim

3. A fabrication method according to c¢laim 1 or

2, characterized in that said gaseous species

comprises hydrogen ions, or ions of at least one rare

gas,

or a mixture of such ions.

4. A fabrication method according to any preceding

claim, characterized in that the total surface area of

30 the implantation areas represents from approximately 1/3

to approximately 5/6 of the surface area of the substrate

(1) .

5. A fabrication method according to any preceding

claim, characterized in that a linear dimension of the

35 implantation areas 1is from approximately 0.1 times to
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layer (5).

6. A fabrication method according to any preceding

claim, characterized in that it comprises, before the

5 step a) and/or between the step a) and the step b), at
least one supplementary step of introducing at least one
gaseous species, this at least one supplementary
introduction being effected with no mask on the surface
of the substrate (1).

10 7. A fabrication method according to any preceding
claim, characterized in that, before or during the step
b), the implanted area is overweakened.

8. A fabrication method according to any preceding
claim, characterized in that it comprises, between the

15 step b) and the step <¢), a supplementary step of
introducing at least one gasecus specilies.

9. A fabrication method according to c¢laim 8,
characterized in that said supplementary introduction of
at least one gaseous species is effected with the aid of

20 a mask defining implantation areas of this at least one
gaseous species.

10. A fabrication method according to any
preceding claim, characterized 1in that said step <)
includes heat treatment and/or applying mechanical

25 stresses.

11. A fabrication method according to claim 10,
characterized in that applying said mechanical stresses
entails the use of a fluid jet and/or the insertion of a
blade in the implanted area and/or applying traction,

30 shear or bending stresses to the substrate (1).

12. A fabrication method according to claim 10,
characterized in that said heat treatment comprises
heating in a furnace and/or local heating and/or heating
with a laser.

35 13. A fabrication method according to any of



$10%6t& ()-05d|[: vU4$ e &$10%t& ()-0 &$109%& ()-0 tn' &$10%#n& ()-0 5
&$109%:& ()-0 y[ &$10%s#s& ()-0 ! 10%4& () - dow| [ NA4S 10#10#10# ° &$10%t&’ () -0
&$1004& ()-0 [ &S10%& ()-0 ° &$10%& ()-0 &$10%& ()-0{$|[: NAdS$ 10
“aH10% & & ()- a#l0%Z8Z&' ()- Lp y 10%&&' ()- &L0%&& ()- Sy 109%&& ()-
SMLOY&S! () - MBI JKLY\ cvU4$ 3 MLO%H& () - &10%t& ()- SL0%t& () - 109891098&910989
MB#109089& (WO A¥00988% ()-cr6| [:vUas  $10%:& ()-) }$10YREHIFRY2/D3422

}W $10%6#d& ()-) }"$10%1%#d& ()-) y $10%45 & ()-) ! &L0%& ()-| =& \; vU4$
$10%6& ()-) $10%& ()-) $10%&' ()-) e $10%#n& ()-) $10%& ()-)

yn $10% # & ()-) &vU4S " 10%& ()- &L0%& ()- SLO0%& ()- L0#10#10# @
7#10%&?')()- S1@THA0% H R 1%;| [c:h\al‘éfi&%ter@b@f’/#ﬁﬁ():hat3b0fyfﬁ&fface+((37®cy#ﬁs;()- $
109%& () - 10968 ()~ 10%& ()-.2* L[ vU4 0%& ()-- xf 10%& ()-- X
Tooka () il §8 TResauBer e Tao bt Py e PR P & GrEE 1
10%#& () -- “to 19848e (3s- a” Bupp¥st& (Epr- shitloMh&'fece Hfayer (5) after it
10%t&’ () - - Vu - NAGS. 10+ #100448" () - U#ng ()- ) O#10%WWE! () -
y#10%s#5 & ()g\l\%&p‘{?\%ﬁlﬁ%&fi@ %%1%)9/%&? e/ ﬁk{l)ﬁml " "Heading 13]c" " Headi ng
23] c" "Headi ng 33]k4- " Headf AR 433 620N Hemwar hgds53pecorrdadi ng 63y " Hefadi ng

;%L%P'\'/ﬁg?i@gal(%ﬁ C% 'tHeacﬂF,ngc@%ﬂ%ﬁfiDﬁé@um Pakaggaphdrente™% Ripport
S N S .
*" 10221 333l 41@- 55386@%@8]9@ GBI U ERERT S BRIl Ebt vPFEPLRdSEL AN RO Pt Bt uvwx

yz{| } ~6Ti nessiNewv BonpanAte ahConovrenpdeehbsRoa@) Entery\VeedbRacwedB{ively
| THSUR (), 5] 01234361 ?{Eﬁk nsferred.to.a, final support
<:>?@\BCDEFC§|)—EJI{I)_ EQZHT ~Ta cdef g%lj kF nmopqr S?%vﬁ/xyﬁ?f}~
10 15. A thin layer (5) containing microcomponents
(6), characterized in that it is fabricated by means of a
method according to any of claims 1 to 14.
16. A thin layer (5) according to c¢laim 15,
characterized in that it 1is transferred onto a flexible

15 or rigid support (7, 8, 9).



