22 FEB 2006 *166166* WO 03/032384 PCT/ FRO2/03422 1 Fabrication nethod
for thin layers co mm"”m Igr oconponents The i nvention concerns .
produci ng m croconmw ‘mmm'mm a thin layer on a sub_sérate ﬁ&d processing
this thin 5 layer/suhsklate conmbination. The expressi A FEBHIW | ayer”

conventi onal l'ayer whose thickness is usually froma few tens of
angstrom un,dth) {;@iﬁg}%a m croneters. The substrate to \RGDFRORH3422

i nvention relates can be an initial or 1Q internedi ate substrate and can be
"denountable”, i.e. intended to be separated fromthis thin |layer. There
I's an increasing requirenent to be able to produce m croconponents to be

i ntegrated onto suppbrisatephemethean tflooséhiged aye risalointatieiiem 15

Exanpl es that may be cited are m fEecorRaRenRts+Qn  plastics material or
flexible substrates. Here the te m—‘“‘nﬁ:r‘gcorrpo'n'en " means any whol ly or
partially processgd‘e ell\efh‘f‘f‘rrdtrﬁQEj orcw%@}%cmmﬁ@mu del grocenpersos (for

exanpl e anyﬁ@mMﬂdXMhlmﬂLﬁﬁérC@h atgﬁbgﬁEatQ'%Hﬁmﬁﬁgcé¥51ﬁg)gﬁ#&*%ﬁﬁﬁal
sensor)5 A Iayg/ nsfer meth can, be used to integrate
mcrocorrponéf qure%%lceor@iﬂp"b%ﬂ%n There are many ot her exanpl es of

applications in \Mhnecfezklaye%sianangftﬁrlnt e]dyulqueéoﬁagnbgoﬁgngbh@afn%r b6|1 25f

i ntegrating;gigroc en ers_onto upp that _i s unsuitable for
their fabrics | on gmérg:%orft'ﬁl?&nF%é safre u??%]ef%f frrﬁnhklang, SPhek@ F ayer
transfer teehgisGren aveital $o veryeuskf licwbertiersi.s Tleguisubdtiratesadate a
thin |ayeryntihh Qlpdi {0gblnfil 6hOCRURAREAL S o OMLES QN 4IQl; 30 o

substrate, for exanple by separatl ng or elimnatin t he I n
the saffe |i hBtEFMERiAieng SUPStRiAtE oved acaphibel ay@m@mfb&blb@ i tlhe

transferringnttneRido tan®h@eparated from this thin layer.

There is an increasing requirement to be able to

produce microcomponents to be integrated onto supports
other than those used to fabricate them.

15 Examples that may be cited are microcomponents on
plastics material or flexible substrates. Here the term
"microcomponent” means any wholly or partially processed
electronic or optoelectronic device or any sensor (for
example any chemical, mechanical, thermal, biological or

20 biochemical sensor).

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 1is 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 it 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
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support provides engi neers w tch a val uabl e degree of freedomto design
structures that would otherwi se be 35 inpossible. Thin filns can be
separated and turned over  *G00002* 12 FEB 2006 WO 03703238 _
PCT/ FR02/ 03422 2 for exanple to produce buried structures such as buried
capacitors faor nam ¢ random access nenories (DRAM in which, unusually,

t he capaci t oV® Q¥Q32$84st formed and then transferred ont PGRAWRO2032LI con
substrate before 5 fabricating the remainder of the circuits on this new
substrate. Another exanple concerns the processing of dual gate transistor
structures. The first gate of a CMOS transistor is produced on a substrate
usi ng a corﬁﬁemté&amplEedimopogyuaedbtuhared r ausih et i egls agd churdiedp 101 ayer

onto a seco p yce the econd ate and finish the
transistor: tHe %I Fs gg%)g éﬁ% her ef 5ra8 Burdeerih PRECEEPact )se®™f or
exanpl e K Sﬁzliﬂ«h unuspaidka, YheTosakacitbrboraee afd rbt Sfigirined and

"H gh- Speed Rawsr, CMOS Trans. 15
El egtroﬁ vtgl%wE;Eg\é% 1955‘7"%33550%&%@%6 §q']l'Fhe rS&B%’%%%t ]?ef?s%

a thin?l ayer fHI5R3 1D okibGi nBPMSLBEEFat e | §h@nc©umél‘é§ ion t haifi elhelwof

| i ght- em t tdurgstdipades (Phﬁ@)heﬂ Ole @R €cons e @ROr Eﬁg i rBE@ssiﬂlél Oy Nng
docunent s, for | e: . Wong et al., 20 Journal of Electroni
Mat eri al s, 191%26 %?nszz%torNBtrTQtufg% TBRd firspo|9adimt it 2tCMPS |

page 1056, SEiah‘asmstﬂor 136k " Prysieald Coneept ieofsﬁ/hgefhags fgglﬁgvela

toel ectro ti [ " re e ains i s
Fﬁp?gvgg CO%![ ?18{%% 10%#215 ?gﬁogfjgtyh arﬁl Ege% %Q?i%rr%oﬁﬁgr S ReI at es
to théOf act ovigat dmte his sqvmmd c@nlllaqstea(’aﬁplt@ tdedapphthe mcat@med
for the epihaxialnstRCk s @yghxl@teeste{]ﬂ&rmg@ g%agéén; Lar, %O eg of

its electrically insul atlve nat ur e preve I'ng e ectri cal
contact to pglpgarlpacg e|tstructure (see for example K. Suzukl,

T. Tanaka, Y. Tosaka, H. Horie and T. Sugii, "High-Speed
and Low-Power n+-p+ Double-Gate SOI CMOS", IEICE Trans.
15 Electron., vol. E78-C, 1995, pages 360 to 367).

The requirement to isolate a thin layer from its
original substrate is encountered in the field of light-
emitting diodes (LED), for example, as reported in the
following documents, for example: W.S. Wong et al.,

20 Journal of Electronic Materials, page 1409, vol. 28,
No. 12, 1999, and I. Pollentier et al., page 1056, SPIE
vol. 1361, "Physical Concepts of Materials for Novel
Optoelectronic Device Applications I", 1990. Here one of
the aims is improved control of extraction of the light

25 emitted. Another aim relates to the fact that in this
particular example the sapphire substrate used for the
epitaxial stack is bulky a posteriori, in particular
because of its electrically insulative nature, and this
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



30 therefore seens now to be desirable to be able to di spense 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 tel ecomunications and 35 milck bkgallés, for
exanple. In this case, it is preferable 2 2 FEB 2006 WD 03/032384

PCT/ FRO2/ 03490 83/082384 he ni croconponents to be finally i HEDFReRMHINL0 a
support having a high resistivity, typi cgl ly at | east several kohmcm
However, a highly resistive substrate is~ not necessarily available at the
sane cost and with the 5 sane quality as the standard substrates usually

enpl oyed. IﬁbﬁhEhéa%&dﬁoéﬁﬂdeHhtJOfoe%%m%fhafm§elh@% r§¥§@égﬁéét¥ of
200 and 300 mm di SI | i conh fers of standard resi gtl vit er eas

for resistiwvit err IR oAt iMERY i s tapdiqaddive wtt hl@a2b0 nm

di ameter is s:laifdraglhllyoluImscmtabbﬁeaéd t Behe ghd ynatdy ing: axai 4 ahler Ate al &

with a 300 e sol ut| is to rocess the _m croconponents on
st andard substrat eségg%rﬁgn ari a tHe F ﬁalsaﬁ epsOSt o2PHansfdy Behin

| ayer &ont aisgingy quwel ity ca&cbhpoa@anslamdt@u@mﬂm&dsatusmlsubsém@l@yé@ch as
15 gl ass, quartzipe sa@%géreofl:r omy g, Leghni szglf poi g{t&m i ew, SEFhermljl or
e

benefit of these tran V\geratl ons 1Is’tha hey ortel afl
properties GF3iHabidyidry i of whi €harle3fP croc dipmesstrs SaIle-CdTDMEE[ﬁEﬁS' onf t hose

of the |ayestphomMrd Ngdhe: fingy, 20nsHOROT Forased i@y Wit 1Qfs WY $§
oper ations are ﬁ(neflm al in many ot her cases also. The cases may urt her
ilc

be cited in® P TyupEr 3t &S \AﬁV%thQlﬁd\VéﬁPa@e@@so By Prageadsyi nes t he
m cr oténponénghliys exsessaveey atastdherd nlfsheldtaﬁl&q)fa&5l§aﬂaléoﬁtcaépl de,

for examl e, 00 b SbheLs e BesLe DepLorBIce: (0 gher, [emperalyres of

use, signi fi'cant | y TInpr oved Hexi rum poverd’
on), but whBdereesmponendry anglsteoweacedstbssichteon,arid then, during

the final steps, to transfer a thin layer containing the
microcomponents onto an insulative substrate such as
15 glass, quartz or sapphire.

From a technical point of view, the major benefit
of these transfer operations is that they decorrelate the
properties of the layer in which the microcomponents are
formed from those of the layer providing the final

20 support, as a result of which these operations are
beneficial in many other cases also.

The cases may further be <cited in which the
substrate which is advantageous for processing the
microcomponents 1is excessively costly. In the case of

25 silicon carbide, for example, which offers the best
performance (higher temperatures of use, significantly
improved maximum powers and frequencies of use, and so
on), but whose cost is very high compared to silicon, it
would be beneficial to transfer a thin layer from the

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



woul d be beneficial to transfer a thin layer fromthe 30 high-cost
substrate (here silicon carbide) onto the | ow cost substrate (here
silicon) and recover the residue of the high-cost substrate for reuse,
possibly after recycling. The transfer operation can take plack? bef apg.
during or after the processing of the m croconponents. 35 These techni ques
can al'so be WEHGHD&I® in al | 2 2 FEB 2006 WO 03/ 032384 [PCTY/FRO2/083222 4
fields in which obtaining a thin substrate is inportant for the final
application. Power applications may be <cited in particular, for reasons
associated with the evacuation of heat (which inproves as the thickness of
5 the substrftelds iedutddh ostdhbchugeat ihiel estibbeabteCUls effipdMSint

sonetinmes p t hroug t hickness .of th substrate incurring | osses
that, to a ?;%frstr% %ppr@(%blgﬁat PO, l&?élﬁPOpogPWSHal aPBE%ﬁ@tf‘ﬂFEkrfé%% t9f ough
whi ch this Guﬂﬁﬁhtlpaspegtlmudﬁachiﬁo¢ardeasphscaab9081éeedaywﬁt5C)&Kh

cited, in uhstr q r _r.easons | exi bi
Slnllarly,mg%%n?%g??gﬁsgfl%%%ﬁ§eg&§5%ﬁpﬁ%{eséY%% 2?¢CUIE%C AGS§t ot ed
struct 8res ¢ afsosk&atior eds Fé?déppdﬁhes@rapbﬁﬁéaﬁﬁOHSh%VWHkﬁCEMIEEited

by way 15 @hﬁﬁ@ﬂﬂﬂﬁﬁstCbbﬁét&m@éoﬁﬁ%%'%%ﬂéh&@fEh@dtHHEkﬁ@sEmd%(té?
st andard thl@g'gﬁ substrates, wth the advanta I rst goo

mechani cal AES o tMEVEFIRAIs  $RERRdI oggh§lteps &Rd, ?ecorﬁjlllsﬁt of

conform ng b@p’frl@e:m&ttamﬂﬁrd@réebabpafgttl@ntallﬂtifo pfl@ée%$1|1@91n@@ssq_ﬂ:?rt dﬂt s of

20 producti ui paent t her ef ore pecess to carry —out a thinning

operation p%ﬁo?ﬂtog?he1ﬁ%ﬁﬁe?ﬁnﬂpﬂﬁﬁq l9§PF§&§ t 8ehhi GRRY iGE T 1 used

to tréﬁsfermhay@&§drhﬂnoméeguppaﬂwhurhnmmhmrsahppoatesThggxﬂHquﬁﬁﬁf

descri bed i 98 Hapgrgu t .., Pro 1 may
Rol %:(Qé?’so-l;ls E@ Cﬂ. il t'cyh §4 !LEQM_X], L é)gqlbcp éfor}s

be cited, for exanple ough these ni ques are t
because t heyREERASHer ﬁorlayéroﬂﬁéﬁiéﬁe s@Bst ratecebtanotdret  sistakece,

t hey structures may also be cited.
For all these applications (which are cited by way
15 of example), circuit processing is carried out on thick
or standard thickness substrates, with the advantages,
firstly, of good mechanical resistance to the various
technology steps and, secondly, of conforming to the
standards relating to their processing on some kinds of
20 production equipment. It is therefore necessary to carry
out a thinning operation prior to the final application.
Various techniques can be used to transfer layers
from one support to another support. The techniques
described in 1985 by T. Hamaguchi et al., Proc. IEDM
25 1985, p. 688 may be cited, for example. Although these
techniques are of great benefit because they transfer a
layer from one substrate to another substrate, they
necessarily consume the basic substrate (which 1is
destroyed during the course of the process), and cannot
30 transfer a thin film homogeneously unless a stop layer is
present, i.e. a layer forming an inhomogeneity in the
material 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



necessarily consune the basic .substrate (which is destroyed during the
course of the process), and cannot 30 transfer a thin film honmogeneously
unl ess a stop layer is present, i.e. a layer formng an inhonogeneity in
the material of the substrate. O the prior art transfer nethodscg figs
recover the thin filmafter transfer, it is also possible to use 35

met hods of tWAROBM3R38H thin | ayers of materials 2 2 FEB 2006/ FRIB/ 6531032384
PCT/ FR02/ 03422 5 containing (or not) aJI50r part of a m croconponent. Some
of these nethods are based on creating a weak buried layer in a material
by i ntroduci ng one or nore gaseous species. In this connection, see the

docunents 5 ¢i$a’@a513114§64o(coho|£5’ Ar153355a rtUS A @%Q@?@c&ﬁ%on@?ﬁ” 884270),
FR-A-2767416_{or_ EP- A- 10 FR-A- 2748850 (or EP-A-9 or
FR- A- 2773261 #( hess Amﬁég é’ﬁ) a%hi P cPie Fﬁ@%énﬁet%od@akrh@yraeé

general |l y uslajyewrthntrm ohjtectiiaze iof da}taeblun:gntgh&:rwobe b %gé{)ﬁgfrom
an origi nal te ip ord o transfe it onto a s ort e in
fl|ﬁlogtmlﬁé?%éﬁé hen P%ontﬁ%nga por?n%%Eb? f he 8??g|ngﬁgsubg??%?%nt?hese
films <an BEUseB 885aét i veldmyer EB-dr-5333Ed9si ng FSedt160R0E 501 opbrca

m cr oconponest-s - @@éﬂopartl CulF@LA -bhese get hods  gnabl e {he, Sfﬁfé é‘é?

be reused after _garatl on, verégllttle of t hese subs

consuned durﬁhd*é% 8L e C’Fhe EPhﬁcﬁH §3) enovell | $RFPeqlERRIo) onKQra f ew
m crons, whide-A49@353DS] I ablesciar edéyoi cak | yeseyer aqhehwagﬁgd ni;%&{éonéréo
SRR RE o R I MO I LI, 1L WP
are sili | ar afo subsimafesm thabrageni giemmttafalt@" 3(r1h cﬁrd&ﬂt?ééﬂ?%@sf?ﬂod -
25 based on pLEiCat fon “ERCFat & A | o fleat 4PeaCPReNAPEn “he BEEMI s
made during QR Flimad ppafdpar of the orlglnal substrate. These films
can be used as active layers for processing electronic or
optical microcomponents.
15 In particular, these methods enable the substrate
to be reused after separation, as only very little of
these substrates is consumed during each cycle. The
thickness removed is frequently only a few microns, while
the substrates are typically several hundred microns
20 thick. It is thus possible to obtain, in particular in
the method disclosed in the document US-2-6020252 (or
EP-A-807970), substrates that are similar to substrates
that are "demountable" (i.e. detachable substrates) with
the aid of a mechanical stress. This particular method is
25 based on implantation to form a buried weak area in which
the cut is made during the final transfer.

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 1is 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,



Ot her nethods, based on the Iift-off principle, also separate a thin layer
fromthe remainder of its original support, again w thout necessarily
consunming the 30 latter. These methods generally enploy chem cal etching
to selectively etch an intermediate buried | ayer, possibly a8dddBdiléd with
mechani cal forces. This type of nethod is wdely used to transfer 111-V

el enents ontWO 3/082384nt t ypes of support (cf. C Canperi P@T@’ROZ/(BEEE 35
Transacti on and Photonics Technol ogy, vol. 3 No. 12, 2 2 FEB 2006

03/ 032384 PCT/ FR02/ 03422 6 1991, page 1f23) As expl ained in a paper by P.
Deneester et al., Semcond. Sci. Technol. 8, 1993, pages 1124 to 1135,

t hE t I’i'inSf el’bl9f9lmi Cﬁa@@}[\:}l@l’:b y Agk%§<pl?_|a§911‘:°eﬁafltnera Hhp &pln]%}ﬁi(}!;al ??ﬁ(lgé;s‘%%fgcm as

t ake pl ace ore or er processin e M croconpo

pr epr ocessi I o‘?‘lE § Jocc%fgg i ngCir e%ﬁ‘é&"ﬁ%i yB: & %he Pr@gﬁédsll@sﬂl nee a

(pre-existi ﬂg)Bﬂ)urtle@I Itaﬁalfsfetrhatwhfcm%@ﬁ@t&ﬁiﬂ/Yt&\@ékebﬂg%ﬂ afjﬂi‘eof Fé‘@' nder
urie ayer,

of the sub t obtain loca eparation at thi

t he ELTRANO% rl(;%caeslsaolnay e c??%dlcfggpgﬁlé‘g@ %&Fé’ﬁte Olfu@ftcea? i RFC FRHHErT
07302889) . Itket hid comsmmpprsirack Hased isonknoracr yst ahtémeose by | Sr
| ocal |y \A/ea?%@q:qnlycgsoglrg@g £4,0f ,porous silicon. Another simlar

case expl oi the presence of ‘a buried okxide in the case of a silicon 15
on insul ator (SO )Ofgt‘?f&l%tH?Ehoﬁémel\ﬁelrngcomvéﬁrﬁoﬁaltstheg) | &tutrdredralaper (i .

even i f proeessediwi thoshaseeking tRalchi eygnamnhdar te'mgi'n%ferdee?wr?@'e
effect). If t structure is stuck sufficiently strongly to anot her

substrate affd zﬁl’ﬁ stPe tlasmapjp‘P‘F%Hl%%dt FEPSILAGdCHr At 28hi6c HuHear
fract uipe caﬂalyerobttatmeELTRAE(Pepebbb@|s| Ynd E@GCl@éddQJalp%@l@s@ B G i ng

at the scal %u%flltcg% ntll\fum sub ﬁ@%@?\@ g %ggggsggbgsl%?dcsgcrl beo?l in

PH LI PS Journal Résear ¢
Unf or t unat ePwp, Htomos:rfyr&toﬂﬂrlele sstifdorcul s fLocad)myr gkalBbnand dieckssiiaf es

hi gh mechanigal, ,§1d €58€80rWILCR 118 Y. Another similar case exploits

the presence of a buried oxide in the case of a silicon

15 on insulator (SOI) structure, however conventional the

latter may be (i.e. even if processed without seeking to

achieve any particular demountable effect). If this

structure 1is stuck sufficiently strongly to another

substrate and a high stress is applied to the structure,

20 localized fracture can be obtained, preferentially in the

oxide, leading to cutting at the scale of the entire

substrate. An example of this is described in PHILIPS

Journal of Research, Vol. 49 No. 1/2, 1995, pages 53 to

55. Unfortunately, this fracture is difficult to control

25 and necessitates high mechanical stresses, which is not

without risk of breaking the substrates or damaging the

microcomponents.

The advantage of such weak buried layer methods 1is

the ability to process layers based on crystalline

30 materials (Si, SiC, InP, AsGa, LiNbOs;, LiTaOs;, etc.) in a

range of thicknesses from a few tens of angstrom units

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

The techniques of transferring layers (with or

35 without microcomponents) based on producing demountable



wi thout risk of breaking the substrates or damaging the m croconponents.
The advantage of such weak buried layer nmethods is the ability to process
layers based on crystalline 30 materials (Si, SiC InP, AsGa, LiNoO3r

Li Ta03, etc.) in a range of thicknesses froma few tens of angstgrgm units
(A) to several mcroneters (pm), with very good honogeneity. Geater

t hi cknesses Wi(e03103238&cessi bl e. The techni ques of transf gaT/FRI2A5302
(with or 35 wi thout m croconmponents) bas7ed on produci ng demountable 2 2
FEB 2006 WO 03/032384 PCT/FR02/03422 7 'substrates by forming an
intermedi ate | ayer or weakened interface (whether the weakened interface

i's obtained dybstirptedt Y9 EPARIES, ahOrH R POIQUS: ALER, og! oy ohbgr

means) run up a nst problems relating to unintentional 5 delamnatron if

processi ng p]rr}toeigtaﬁaoc‘? hzwgﬁ{cgﬁfi g v i GREPETREE dggredalsiiesd Apy

obj ect of trienp'msrﬁtrhg)n_spsgtie_sconﬂzjﬂgirrcﬁlhjia!g,loytoutsth_eafé@,g_rlaitr![ \é@lip\;\hai%/%er
aration, at the uired time, an e i rative abi , ,

ﬁggessary, tn%aﬁ$hs%§ﬁduphea%%nasp$l?E%?i%rﬁsoggﬁ@%ﬁﬁﬁi(}:aﬂ %?l%%%?t%?%%%nents

necessary fadslanriouesisimg &f|l prosemeiebecbradmirc, taptitded ofnt@soushaTal

M cr oconponendss, it SGNSPE Sy o OF i and epitaxial steps, w thout
causi ng premature slepar ati 0?1 o?égfj%\%éa{r}?%\atl on. 15 A nore general object of

the invention is #& PPo9FHe of clobi haveohioh d ¢ hia lcayérinen weliwsiyate,
this |ayer heiengrgannectes é959h5§?§HQ§EBﬁ§eal€yt§‘1’é feglﬁff&f“@{rg%,' aygy or

an interface _having an easily, _ controll ed nmechani cal rengt h. Accor di ng
to the docur%élﬁt Wezrﬂ%%‘éﬁ,a%lﬁé%un‘f’aﬁlfé NEGESER&Ne G0 tvhiehifoared Kilkel can

be praduced alpyl licattriaticiofy BegRsSLOES1 SRACT B8 altf Ofré_é@lﬂﬁhgsh%@&@éﬁr The
impl anted dose must_ be chosenﬁ&gfthat t her mal e?gggal [ ng’ oes .not_ i nduce

any def ormation dr extortatio tHe Some ront optical = or
acoustical microcomponents or sensors, or to withstand
epitaxial steps, without causing premature separation or
delamination.

15 A more general object of the invention is to
provide a combination of a thin layer on a substrate,
this layer being connected to this substrate by an
intermediate layer or an interface having an easily
controlled mechanical strength.

20 According to the document FR 2748851, a demountable
substrate of the above kind can be produced by
introducing a gaseous species (for example hydrogen). The
implanted dose must be chosen so that thermal annealing
does not induce any deformation -or exfoliation of the

25 surface. 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 buried layer of inclusions used as a
trapping layer in the substrate. After various

35 treatments, for example processing of electronic



25 surface. Depending on the nmechanical forces that can be applied and/or
the tool used to induce the separation between the surface |ayer and the
remai nder of the substrate, the weakening achieved in the inplanted area
may prove insufficient. It nmay then be beneficial to 30 We%%?ﬁ mﬂ her the
i npl anted area. The nethod described in the docunent FR 277

produces a d¥»030a238&# substrate, thanks to the presencemT/g-mgmﬁgzl ayer
of inclusions used as a trapping layer in the substrate. After various 35
treatments, for exanple processing of el Ectronic 2 2 FEB 2006 WD 03/ 032384
PCT/ FRO2/ 03422 8 m croconponents, this localizes, preferably in this

t rappi ng Iaylelrcrcs@tjlﬁp@m@mﬁsgua@hlltsl esldgalgLaZS@é)us 59 ‘Eb?é hatlél %
contribute to the final separatjon of the th sur ace er delimted by

the area of GAfHRSIBnS2¥RG ¢ 7! 1§d~refne¥ceq‘6?m%%*'el%%b§tfr &a@ecﬁﬁ sSEepheati on
step can i rdatdecheatcobitadional '@dfﬂdtﬁé tfh@laﬂp%éﬁéié@ﬂo@fof”wt N e Ak
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m croconponents. e net hod |sc osed nch “app
0006909, théleicrli‘tafpddi?clt i Orr ¥ £ orte ottt mictdose. of i npl ant ed speC| es
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e aft erwar ds,
event of a ggtlarjfjt Ofiver attit e. HHBFECHEAF her BEERe né’eg@rﬂiefortr?atl drher
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tech t riegprous control .of the inplantatjon conditions
(ggsgl quteepr%gr%%t%rgtt%%tc )fg%Ftl #&y °Pher 8for e°pPBve BEnefittal o the

microcomponents, whlch may be undesirable for processing
some types of microcomponents.

In the method disclosed in French application

15 No. 0006909, the introduction of a controlled dose of
implanted species firstly weakens the buried area (or
even overweakens 1it) and secondly evacuates the gas
afterwards, in order to limit a pressure effect in the
event of a rise in temperature. There is therefore no

20 deformation or exfoliation of the surface during high-
temperature technology steps. This technigue 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



be able to relax the constraints relating to a narrow 25 technol ogy

w ndow. The docunent FR 2758907 proposes | ocal introduction of gaseous
speci es after processing the mcroconponents in the surface |ayer of the
substrate. The introduction of these species |leads to the flok 108 of a
30 di scontinuous buried |layer of mcrocavities that can contribute to the

fracture af tWO D39B238g the treated substrate to a sSuppEFCETHFRIICIALE.
Thus the substrate is weakened after pr%cessi ng the various m croconponent
fabrication technol ogy steps. The accessi’ble size of the 35 areas to be
masked (which correspond to the active areas 2 2 FEB 2006 WO 03/032384
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or by 10 ac ML G h qyat. fectio f _the_areas maski ng,
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thin |ayersre@M aiad NgeMetmaCORRORBALS, §ALd %@:P&a@?@i@ﬁ' “ﬁfnoc\sjaey@éﬁ y In
that it includes in particular the follow ng steps for each |ayer: a

| ocal i zed i MRS i dh 8f HicAtealtPbhe (§asemtsicaindi £8PiANEaFE SubRY at e
in line withcagllanaidts) of withplaariaibten sreesceeshned opns he rsukf age of

t he 20 subshra%tkg, de%ra ditr}% of this $.u {ac of the substrate duringthe

step b) being prevented by anh fappropttate “choi ce of the inplantation depth

and the geonetry @f sdiidninate these various drawbacks, the invention
proposes a method for fabricating, by means of a
substrate, thin layers containing microcomponents, said

15 method being noteworthy in that it includes in particular
the following steps for each layer:

a) localized implantation of at least one gaseous
species in said substrate in line with a plurality of
implantation areas defined on the surface of the

20 substrate, degrading of this surface of the substrate
during the step b) being prevented by an appropriate
choice of the implantation depth and the geometry of said
implantation areas,

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



inplantation areas, b) processing mcroconponents in the surface |ayer 25
of the substrate delimted by the inplantation depth, and c¢) separating
the substrate into two parts, one part containing said surface |ayer
containing said mcroconponents and the other part containhzgaiﬁg

remai nder of the substrate. 30 Here the term "degradation” W@
surface defWiOnB3/032384 or exanple in the form of blisters)POr/FRUZ/03422
exfoliation of the surface |ayer that co bd conprom se the correct
execution of the step b). Thus, according to the invention, there are areas
35 protected frominplantation and areas subjected to the 2 2 FEB 2006 WO
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step of procgessi i groconponents. Account is_therefore taken, in
particuIaL(ﬁﬁet%%bégf?Fgggggngﬁﬁg ﬁﬂﬁéﬂﬁiﬁEﬁéﬁ ?&h|8ﬁan§y_ IhstetSof a
stack 6&f sewdr aknlgsyeros ofindtiser i dising tmweinnkﬁmtaﬁioprcoedsﬁhgnsthéﬂdd
subsequent eatdent O0to tion_of id _thin layer. The netho
accor di ng tgﬁﬁﬁg in eﬁ#?gﬁ;brocéégggﬁg dgﬁnunﬁggﬁgééﬂﬁnrzﬁ%ﬁ?%&lud+%g
buri ed ar ea®atdal@Her byoft eeprdsdifoesst of ctbeavitrifeseand/yorr niwhdch acks

(thus |ocakday sepasasingrt he sustrced aysref40m fhe Lo f}Qﬁseﬂé oy the
substrate), .and areas that have not been weakened,” or that have %een only
slightly m&%@neldﬂpls%ﬂi%%m% heCREyFLaRe | aP8r SHERRINE fta i RRidNe - hep

subst nate. tlocaldazert imreast agei dbilimethyarihis way in which the surface

| ayer separates eQ§ﬂJymé£gg&tggx§HQ§trate b%%ause 20 of the presence in

these areas of these M Grocavities A%/ of € oot adkston brocesses a
demountable substrate including buried areas weakened by

the presence of microcavities and/or microcracks (thus
locally separating the surface layer from the remainder

15 of the substrate), and areas that have not been weakened,
or that have been only slightly weakened, so that the
surface layer remains fastened to the substrate.
Localized areas are obtained in this way in which the
surface layer separates easily from the substrate because

20 of the presence in these areas of these microcavities
and/or microcracks.

An important advantage of the invention is that the
lateral confinement of these buried weak areas prevents
significant deformation of the surface layer in the form

25 of blisters or exfoliation. The technology window for the
implanted doses 1is widened compared to the prior art
methods, because localized implantation in confined areas
limits the lateral extension of microcracks.

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.



An i nportant advantage of the .invention is that the |lateral confinenent of
these buried weak areas prevents significant deformation of the surface
l-ayer in the form25 of blisters or exfoliation. The technol ogy wi ndow for
the inplanted doses is w dened conpared to the prior art nefhods, because

| ocal i zed inplantation in confined areas linits the |ateral ekf&hdilon of
m crocracks. W0s0323884 t he surface of the substrate obtai naerER365422
conpati ble with standard technol ogy steps, such as |ithography operations

or the production of m croconponents. Ii"nlparti cul ar, the weakened
substrate obtained is conpatible with high-tenperature treatnents, for
exanpl e thermal oxi 10 as. e L qQuid= p. epi_taxy 2 FEB
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| east one r . or . 0mn re pf such_jon It will be nofed, that
the fabri cataclr onr%’nzq%odlgacéor |3r§§g]yt opjt)ar"u%e nvBht i %ﬁ‘ecar‘F 9 se® befBFe the
step a), aSUpimatentary step of introducing at | east one gaseous
species, this at lgasy &SHRP! epeRt gLy i ntroductio i.ng _effected

wi th no mask on the sur%%ce of tgg s%%st%eﬁcmééangyﬁgpglgﬁaf%%Irg,s’the
term "intrddict BEAMPLSHer 8Tt ol @ohvedt | dhalleathniongesraneh g&s, i or 2

i npl antoat i omixtairexaMdecht hersrl |y activated diffusion or plasm

di ffusion. A subsﬁr ate Igﬁza as beggdZOtHaetat ed by suppl enentary

i ntroduction bef oré i Mt Fon™© the " fabrication “method
according to the invention can comprise, before the step

a), a supplementary step of introducing at 1least one
gaseous species, this at least one supplementary

15 introduction being effected with no mask on the surface
of the substrate. Here, and hereihafter, the term
"introduction" refers to conventional techniques such as
ion implantation, 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 b).

Thanks to these provisions, a buried area 1is
obtained delimiting a surface layer that is 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



in the step a) is regarded as .a substrate to which the nethod of the
invention as succinctly described hereinabove is applied. In accordance
with preferred features, such 25 supplenentary introduction with no rrask
on the substrate can be processed between the steps a) and b)27 f ma to
these provisions, a buried area is obtained delimting a surface 1ayer
that is noreWd OB/@§2384Neakened since sone areas have und@QD/FR(2/63430

i npl antations, for exanple, wher eas ot hei areas have undergone only one.
The doses of ions introduced during these i npl antati ons can be such that
their sum corresponds to an average dose which, in the case of

i npl ant at i omeer ttbatwaoke oft tiﬂﬁsﬁUUeacﬁerﬁ)émEé‘ﬁe§5t§Hl@Stﬂt?é % }Qgcause
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preferred features, th fabrication accordin inventi on
conprises, DEITEHR (QEF?HgCtHe st @Ptaanstsetpfuursmgrwhneh the less

i npl ant ed arseadss Veryweskenesk s f or exanple by appropriate heat treatnent
or by depositing partic Iar thin I ayers induci ng nechani cal stresses. Here
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IITp| ant i Ng gaseous speci es INcCrease
implante area is 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 gaseous species increase in the

20 implanted areas, which increases the weakness of these
buried local areas. A high weakening threshold can be
reached 1in these areas by judiciously 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



20 i npl anted areas, which increases the weakness of these buried | ocal
areas. A high weakening threshold can be reached in these areas by

jrudi ci ously choosing the dinmensions of the inplantation patterns, without
this causing significant surface deformation or exfoliationZ25E88006s to
be noted that the optional steps of overweakening the inplanted areas can
be processedW@MABi038B§4 or partly during m croconponent fabPCTERREN034LREPS
provi ded that the tenperature and durati Q9 sequences are carefully chosen.
30 According to other preferred features, "the fabrication nmethod according
to the invention conprises, between the step b) and the step c), a

suppl enent arymsteptaoiohntareducio ahiteast 1@R&tJasROUS, SPEEE e%peygbg,
suppl enment ar%o}fné{(ggﬁfti on of at |east one gaseous 35 Species can be
effected wit he ald of a mask defi ni ng 22 FEB 2006 WO 03/032384
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invention concerns a thin layer contalning mcro conponen
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of the i nventd¥sir wePP 248 108c hECEPTARRMSONS r eddilny EReNf dIAvew nee Heg ai | ed

i“on” w
descrilft i on rofteqpenttifoul Bn ehdodiienss fabevicded dbyywash ofo £ newe | hat tbag

exanple. Thisy, daseid i} | 08 LELEE34T OnkDE; n3E5QIPANYING drawi ngs, in whi ch:
layer is transferred to a support, which may be flexible
or rigid.
Other aspects and advantages of the invention will

15 become apparent on reading the following detailed
description of particular embodiments provided by way of
non-limiting example. This description refers to the
accompanying drawings, in which:

- figure 1 is 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 to 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 invention containing
microcomponents, and

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

35 support.



- figure 1 is a diagrammatic view of a substrate 20 provi ded with masking
means, - figure 2 shows the first step of a method of fabricating layers
according to the invention, - figure 3 is a diagrammtic view of the

substrate after renoving the mask according to the inventi on, IZ@ZQUE{TLQWG
4 is a diagrammatic view of the substrate after a second step o t hod

of fabricatiYD03/032384 according to the invention, - figurECh/ERRNR4bLbE

i ndi vidual transfer of a m croconponent 1&0 a support substrate, 30 -
figure 6 shows the transfer to a "handl e” “support of a layer according to
the invention containing mcroconponents, and - figure 7 shows the

i ndi vidual transferhef gprincrmeonperents to.a fifnal,support froma o Q]@ndl e"
35 support. 22 FEB 2006 WO 03/032384 PCT/ FRO2/03422 14 The princi ga _
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are describbesciFiigede 1 shows the initial preparation of Ft 5 Zugstrate 1.
Thi s preparation 1sts of defining.the ,areas.to be inplante

processi ng a naskcgﬁ%se?%m?i ng, “"6n t esu?flégéaﬁf RISHRLeae 1,09, a

non- masked @&dzstratet 1.ar Ehsabgempandtyiompkantsead) sansf nm_ﬁlfe_dliaxlrgeaﬁhét Pat
are not inpayedis L@ This MBSy pLroduced_by applying a layer o
resin to the substr?ite 1 Ii%glhograpﬁ%gagylg?/ og gySaSp%ﬁsﬁ{S é/a% lblflhg I?%urface
|l ayer (for &Fanphe &Urdpse o?f oi gePsitaatienel subsnrarekedbyr samcesshye

| i thography aand eukied@entllePsindgnFBEKI NthFapagqEal |y a8l | (heef fegied by
15 placing a grid on the surface of the substrate 1 during the
i npl ant at i oﬁlog[ e’}ﬂr}poLlé’rf?t_se%ski ng grid can be at the I|evel of a diaphragm

di spod@d between tirel hemaskf dansbéOproduced 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 is 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 substréte, 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



be inplanted and the target substrate. The above masking means have been
described by way of exanple, but other 20 masking neans may be suitable. A
j-udi ci ous choi ce of the shapes and the dinmensions of the masked areas is
of primary inportance for the correct processing of subsequer&Zﬁ%ﬂHE The
inplantation step creates a discontinuous buried area .including 25

speci fic def B 83/082384! ets, microcavities and/or m cr obulbT AR020054200 t he
i ntroduction of the ions. The step of d(i%i ning the areas to be inplanted
allows for the properties of the substrafe, the properties of the
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substrate 1,mamtbdhecksplianteihée onmpeandieti eeasThessthf bRESS PrOPELL|;es and
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buried areas. the type of masking effected (oxide nmask on the

substridte, grid pllacethds whe sorfiacepoisibbe 16 mubstkabe «hy i f@rface
!nplantat!OQf Qﬁﬁgréq%f%?éeﬁa9grt??eBa%@‘Qh}'?%é%???égné‘HEBé%ﬁé%%%n,
i npl antation), the effectrve

with locally weakened buried areas.

Depending on the type of masking effected (oxide
mask on the substrate, grid pPlaced 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 Dbeen subjected
to ion implantation depend on the Gaussian profiles of

20 implantation. This means that a sharp edge of the mask on
the surface is 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 Dbetween approximately 1/3 and
approximately 5/6 of the surface area of the substrate 1.
Moreover, a linear dimension of the implantation areas is

35 preferably from approximately 0.1 times to approximately



|'ateral dinmensions (in the plane of the surface of the substrate) of the
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figure 2, therefor nsists of introducing at |east one gaseouS species

such as hydrogen and/of a rare gas inionic form 15 into the substrate 1.
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 pbrevented 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 107 H'/cm?.

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

35 In a wvariant of the method according to the



The substrate 1 consequently has a set of buried areas 3 that have been
subjected to inplantation of gaseous species, these areas 3 being
separated fromeach other by areas 4 in which the original nasking has 20
prevented the introduction of gaseous species. Thus the subszz?ﬁg@ﬁ
conprises a discontinuous buried | ayer made up of defects 3

pl atel ets, n¥WO 68432884s, mi crobubbles or mcrocracks. ThecTaigRA3422
confinenment of the mcrocracks 3 preven S their expansion or relaxation
25 degrading the surface of the substrate’l. The inplantation energy of the
gaseous species controls the thickness of the surface layer 5 delimted

by the inpl ameshtayer amdsthes sepiasgeal dhes subshhat eimrpllar;f)"@ 5, ot

appl i cati on exanpl 5. | anti ng hydrogen’ions at an energy Trom 1 to

250 keV and =t"% %Igst Fr S Capproxicratd] Wi o6 fer eippr ek pbe el §ramw1vhe

H+/ cnR. The fmske i smpbent aemored thkeayiond nighe isu_rtfrﬁé:eop{?ihﬁélf Iﬁ%%%tgéée 1
e ne

irely b h in fi 3. .35 1n a variant of .
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O o CEIAST) 2L ameal 0,10 oS e LorpeLlure (1
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 deoubly
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 in
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



dreferably carried out at an energy of 180 keV and at a 15 dose of 4x1016
H+/ cn2, for exanple. There is then, at depth, a buried area conprising a
greater or |lesser quantity of gaseous species and therefore a greater or

| esser density of mcrocavity defects. The areas that were SUbF%?EE?M nly
to the second 20 inplantation are therefore | ess weakened than e dou

i mpl ant ed ar¥&303/0323&6t abl i sh the continuity of the bur i pRET &S/ 9493 - The

devel opnent of the weak areas 3 created gé one nor e |nplantat|ons of
gaseous species, as described 25 hereinabov depends on the inplantation
conditions and on any treatnent effected after i npl ant ation. These
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separ ation ths first 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 in 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 is
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.



be carried out either by means of heat treatnent, by judicious application
of nmechanical stresses to the 15 structure, or by a combination of heat
treatment and nechanical stresses. In a variant of the invention, before

proceeding to this separation, supplenentary local introductizgnrof 2086
| east one gaseous species in areas identical to or 20 different fromthe

i npl ant ati onWaD®343a384l for the first step of this enbod!p@f;Frlg‘mo%z
effected with the aimof facilitating subsequent separation o e surface
| ayer fromthe substrate. This additi onl8f gaseous species can be effected
by 25 inplantation in the areas already weakened or constitute a

conti nuous weakeneg.puried area by. . 0pl atj.Qn, .i initially, masked areas
under neat h whi ch the substrat e@?s F]% ng er(#eog{&r%l}ghonosr at- alll%/}n?hgﬁls
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depth 30 of the areashaeakened Ry thed nighidloddml M ALd on(ﬂ ePRay alL.ow ng
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ions /G | sarqaefef abhy miprasbrgonbateby sapakation is obtained for a 35

heat treatnment at a t.emperature. from400 to 500C. 2 2 FED 2006 WO _
03/ 032384 PCT/ FR02/ 0 ‘LGz) “TEAHY b ottg‘& t RACTORETPORENLSonE Of 0t CBsi ng

this variantmriepeiartomn, - thegsideest thefni ctibebnponsnts, (itifay ’@ﬁﬁ
necessary | vt et et 2P 9 et N Eras a0 L g st ses of 1]

& e
m croconponents), and/or - the sensitivity €-m Ccroco on
i mpl ant at i oENFVHHY dI SReBf tPBi r &F ze, 1¢3Sthe semer oceapomentsfar ethet

degr aded by nissdidtprighisePassars hhovghehbem o 86 Lgasto geme parts of the

10 m croconponents are _not .sensitive to the ions. In particular, to process
this supplenentar§: 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.

15 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

20 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

25 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

30 the layer 5 transferred from the weakened substrate, in
particular for transportation and/or finishing steps.

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

35 technique is disclosed in the application FR 2781925.



i npl ant ati on, appropriate masking can be used, different, of course, from
the masking used in the first step of this enbodinent. 15 The step of
separating the surface |layer 5 containing the m croconponents 6 fromthe
remai nder of the substrate 1 can include heat treatnent (furz?gﬁﬂzmﬁd/or

| ocal heating and/or |aser beam etc.) and/or the applicatio

mechani cal sW@9s®32384ch as a sprayed jet 20 of fluid (ga hHH d/ or
the insertion of a blade in the weakened area and/ or appﬁvgggﬂﬂpg§ﬁ?gn,
shear or bending stresses to the substrédfe 1. For exanple, heat treatnent
at approxi mately 450C can be applied for 30 mnutes to separate the
surface layer 5 fr initia 2 trate. This separation can yield a
sel f - supporti ng I5§2?££g?ﬁ?héksEpfagéﬁﬁgégf §S€§% (%'ﬁwgné¥%?feﬁu89?5ta
support sulfEtlt at®Mpriser aranphecuwedyathbe stdecufar tadhefieaninechneque
or adhesi ve fubstiancessydhi S5 S t tifien t 5 transferred
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finishing st 1Alepr eGVOPCTEs sRown 3% fiS§eva 5, inhe Tiemuent alfl.e sThstrat e
can_be spr epariesk diefigsaiaits sost hatineaghedn cksgcogaqe@@tiv@g;amﬁ E@{&ﬁﬂ of f
i ndividually, This. 35 technigue is disclagsed_in the application

2781025, 2 FHRYDOBEY Ve 37 035583 PRTAFRODAOSERPEOIG R v ars atOWt the
transfer stdpdurdHe final support can conprise an internedi ate step of
transferring the f l.ayer fromzihe weakened suybstrate onto a

"handl e" support .é[%lgsaféhc?v\% i E‘plogrutre %5 “fhe 5 HiTt odBhpdient S 6 €2 t hen
be sel ecti v&l@asdrigronmagerdetli,veby tghasser riter t exardlrgl suppoein9, b@s
shown1pn f&g@&gb@e'gyagﬂdgg_support 7 or 9 can be of silicon, plastics

material, or glass, for exanple, 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 an initial substrate or, possibly, as
a support.



Af t er separating and transferring the surface layer 5, the remainder of
t he weakened substrate can be recycled either as an initial substrate or,
possi bly, as a support. 2 2 FED 2006 21 CLAIMS 1. A net hoq f 2006
fabricating, by means of a substrate (1), thin |ayers contai #.ﬁ%’

m croconponents_5-(6), including the follow ng steps for each of these thin
| ayers: a) localized inplantation of at |east one gaseous species in said
substrate (1) in line with a plurality of1 gaseous inplantation areas
defined on the surface of the 10 substrate (1), so as to create a plurality
of weak areas buried near the gaseous inplantation depth, b) processing

m croconponents (6) in the surface |a¢8AIMS) of the substrate (1)
delimted by said buried weak areas, and 15 c) detaching said surface

| ayer (5) fromthe_ renminder of the substrate (1), characterized in that
sai d inplantation tepth aRgthRE dJevet f3bvicaniuggasbous namiantafion
areas are ses@iedatéo pLpyenthine saybace obntBensHESULALe Edh bRAMLREI NT
20 degrgaded ﬁ%j)rl ng (szltleg.bé, End in.that at | east one of sala '

mi cr oconponeht’s’ (B) i 8 pract88edodtoveast 5&hS 45 §arh | phethesh thiarea
that was notlaygtanted during step a). 2. A fabrication nethod according to
claim1, charactelyz ‘ﬁ LN, t . |_east,_.sone of aig 25 m croconponent s
6) are processed a)!t J(fe Ceégé%r%gt ilﬁ%)liarlll TS i ?g a?rstea SERAt WS eIRABPEAL ed

are p - - : : - s
and in |ine SReP-careassehdt swbssrade i(Apl dmt dd rduniitgh sd epl@dal Bty Aof
fabrication geddnes acepidhRd i 8nClaie@sl Qeifd@i B 2+ neharacter zeﬁ I n_that
said i erI antation ar eag 30 are defined Cgé;/ i nasgﬁ(gxgplasélgec?c&n < ejdgﬁrface
of thé’ substiRiterqas. (3) - ASPalsi & | @Fediet hadpaseeidityg afo werk paeeasdi ng
buried near the gaseous implantation depth,

b) processing microcomponents (6) in the surface
layer (5) of the substrate (1) delimited by said buried
weak areas, and

15 c) detaching said surface layer (5) from the
remainder of the substrate (1),
characterized in that said implantation depth and the
geometry of said gaseous implantation areas are selected
to prevent the surface of the substrate (1) from being

20 degraded during step b), and in that at least one of said
microcomponents (6) is processed at least partially in
line with an area that was not implanted during step a).

2. A fabrication method according to claim 1,

characterized in that at least some of said

25 microcomponents (6) are processed at the same time in
line with areas that were implanted and in line with
areas that were not implanted during step a).

3. A fabrication method according to claim 1 or
claim 2, characterized in that said implantation areas

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

4. A fabrication method according to any preceding
claim, characterized in that said gaseous species
comprises hydrogen ions, or ions of at least one rare

35 gas, or a mixture of such ions.



claim characterized in that said gaseous species conprises hydrogen ions,
or ions of at |least one rare 35 gas, or a mxture of such ions. 2 2 FEB
2006 22 5. A fabrication method according to any preceding claim
characterized in that the total surface area of the inpl a%@:%}ﬂ] reas
represents from approxi mately 1/3 to approximately 5/6 of e sur ace area
of the substrate 5 (1). 6. A fabrication nmethod according towany preceding
claim characterized in that a |linear di sion of the inplantation areas
is fromapproximately 0.1 times to approximately 50 tines the thickness of
said surface 10 layer (5). 7. A fabrication nethod according to any

preceding claim &harmcf@l@ti@ﬂti@ntﬂﬂéthba @@EB&U&%% RefAe & P@ce§£ ? a)
a

d/ bet S and the s east one_suppl enent
2{]ep0:)f |Gn\tNreco uc ngcaFgIag}égtrl(ﬁzﬁg 157 gggé‘&ust%epegpéél tW%f%t‘Fel exsg 0@1%

suppl enent arghe i inp bauca t banbeireg seffegnt e $ hfgemrra@lpr@&ltn{&&;eslb_l{jfﬁﬁﬁ of
t he substrat ri i ho accardin cedin
claim char é%t (ea&i) Zec%un'?agx%ﬂ{ ggéf gr?egg% uri ﬁﬁet ﬁée%t é% a’f;%e ‘ﬁ’ ge

i mpl anfed arléd -i s overweakened. 9. A fabrication method accor d| ng to any

recedin cl a| m gCharna zed- it et.\ween the qStep b)
gnd t he gt ep , gcsuéplqéar%ﬁ]t ar yicgf% eﬁéﬁ?é&l %Stgrggét%?ﬁg tl& al\%gl oche Jgnaff];eous
speci es. 25C]]:6‘lmA felbrFeat oA ZREL HY E’ééércﬁ ngipeagl ailrm@SlQIhapéct@Te zed

in that sai dmpupplcerERIrar ¥ riealr odycts i ofhp Al%%fttelcgﬁeogésew??rﬁ pecies is
effected with the . ai | antation areas of this at

defin
| east one g§§58ﬁf§-m§%§g1yes%Ogo%iTeSA ’F%ﬁn@gf?@heﬁ"ét holl st distF tarany
precetliPng clayeyr dBaracterized in that said step ¢) includes heat

treatment and/or appl yi ngymehani Gal. oy oq according to any preceding
claim, characterized in that it comprises, before the
step a) and/or between the step a) and the step b), at
least one supplementary step of introducing at least one

15 gaseous species, this at least one supplementary
introduction being effected with no mask on the surface
of the substrate (1).

8. A fabrication method according to any preceding
claim, characterized in that, before or during the step

20 b), the implanted area is overweakened.

9. A fabrication method according to any preceding
claim, characterized in that it comprises, between the
step Db) and the step c¢), a supplementary step of
introducing at least one gaseous species.

25 10. A fabrication method according to claim 9,
characterized in that said supplementary introduction of
at least one gaseous species is effected with the aid of
a mask defining implantation areas of this at least one
gaseous species.

30 11. A fabrication method according to any
preceding claim, characterized in that said step «¢)
includes heat treatment and/or applying mechanical
Stresses.

l2. A fabrication method according to claim 11,

35 characterized in that applying said mechanical stresses



stresses. 12. A fabrication nethod according to claim211l, 35 characterized
in that applying said nechanical stresses 2 2 FEB 2006 23 entails the use
of a fluid jet and/or the insertion of a blade in the inplanted area

and/ or applying traction, shear or bending stresses to the sgbsrpaoi (1) .
13. A fabrication nethod according to claim1ll, 5 characterized in that
said heat treatnent conprises heating in a furnace and/or |ocal heating
and/or heating wth a laser. 14. A fabri cz‘gti on net hod according to any of
claims 1 to 13, characterized in that a surfface (7) is 10 applied to the
substrate (1) before or during the step c) to serve as a support for said
surface | ayen{d)lafthe iuse icf sepalai@diétornbne rsubst rat& dd)on 18 4
fabricati onc#“le%@é)d ;3ccerding t agg of__clains /1 to 13, characterized in
that a "handl '€ support 15 T@?af’ o it EOVRE sBBRLYARS (1¥aBbieRe or
during the sigrr)orthendingosonpesent so(6thet babshenng sehectively or
non-sel ectively transfesr 1 nal ret_(9), .,16. Athin layer. (5)
contai ning m crocolaﬁj]p'ongélt ?ég(rg)caa%lh%r a@%gglgge ié%gfﬂé?gi t*9 s F36F ci}ed by
means &f a YPHARHH aedor dhngthetanpadt clhaiats It tentiBentl7. cdnphisebayer

(5) accordi ng:dtikd aim &6,fuﬁ%@cér?c'i)}cﬁedlj)8aihﬂteaittinigs ddfnsd ek'iéaegir?gto a
flexible or,fi,gid support (7. 8. 9).
_ 14. A fabrication method according to any of
claims 1 to 13, characterized in that a surface (7) 1is
10 applied to the substrate (1) before or during the step c)
to serve as a support for said surface layer (5) after it
is separated from the substrate (1).
15. A fabrication method according to any of
claims 1 to 13, characterized in that a "handle" support
15 (8) is applied to the substrate (1) before or during the
step c), the microcomponents (6) then being selectively
or non-selectively transferred to a final support (9).
16. A thin layer (5) containing microcomponents
(6), characterized in that it is fabricated by means of a
20 method according to any of claims 1 to 15.
17. A thin layer (5) according to «claim 16,
characterized in that it is transferred onto a flexible

or rigid support (7, 8, 9).



