;e3e} xxy| {4{L} 6} T} pxD PROCESS OF SELECTI VE TRANSFER OF AT LEAST ONE ELEMENT
FROM AN | NI TI AL SUPPORT TO A FI NAL SUPPORT DESCRI PTI ON 5 BACKGROUND OF THE
INVENTION 1 - Field of the invention The abovenenti oned invention concerns
-the selective transfer of one or several elenents we can cal " ﬂ m“llummnmmom
a manufacturing support to a 10 receiving support. It conceAlMlm
particular, the transfer of sem -conducting chips, partially or .fspkdsy
conpleted, fromtheir initial substrate oh whi ch they are manufactured to a
new substrate (or 15 receiving support) that can itself be treated by

m croel ect r oni ®RASERFE QFe SELEE TR TRANSFREM AOF AT JEASTH QR tBIEMENT to
transfer chips that RROMhANecINGERAB| BUPPORICEP| i FENABASUPBPRExanpl e, chips
of 1 mR2 to 1 cnR area, 20 fromtheir initial substrate to a support nade
of treated or non-treated sem -conducting naterial, transparent material,
(exanmple: glass), a soft or rigid BHEEBF?TEQQaane: pl astic) or a support
made of ceramcs. It also enables us, for exanple, to 25 transfer

opt oel ect roni gacaFROOKD! HFSElE awvaNtaoN cal cavity surface emtting | asers

or VCSEL or small pieces of I11-V sem -conductor fromtheir initial
substrate on silicon_small g&apes t hat can be prepared according to
ni croel ect r onitc ~t E&RARGQEs tBE HRVERFEP™ 0 obtain I11-V seni - conduct or

el enents on silicon. B L§g90'gb%beme%thgﬁgénd%%ﬁgﬁﬂgﬁky tgoﬁ$§r£gansfer of

el ectronic circuits, electronically tested an down I f necessary,
on a plastic taedskjlentins diraglafer eofitake ssmriecaralk. ebe®ents Descri ption

of the prior art There f ist segeral met hods of transferring
seni - conduct i fif™cHi%Ps o é@? Sp O ClhiHs"RBUEATEREFIP NG OBFESr tE° VB can

nmention tihe teebei¢yagl@uppbled "epitaxial lift off", organic or mneral
gluing (by nol ecul ar adhesion) and the technique called "flip-chip". This
| atter nmethod does not endbl ecnsetrsshaddl eauidiadlhrl Hehponansesf snal

di mensi on or tre hj Wi t t Qr-8\] ous_ones. e
t echni que of %?ner%?mélﬁgﬁgagFgﬁ%Ieé%F§$§hdﬁg§%§ﬁEP§xbel?rknog%lggr
numer ous mat ecbabldetbl, ecotam agliest oniditclalde subst r@ditlel epantwhyprs of

gl ui ng: absorbﬁnt gl ui ng and hydrophobic 2 0 gluing . In the case of
absorbent gl uFR§Y t RESyl M-I 1 rbfh t Re &7 utTHEdf2the (AFeraction

of - OH groyipi pgee9Pihhe subhHEee) Ofc St tuat U esdppandt t hehopmmthon of _
Si-OSi bonds in the Case of silicon oxide. The forces associated with this
type of microelectronic techniques.
The invention enables us, in particular,
to transfer chips that may have been electronically
tested, for example, chips of 1 mm® to 1 cm® area,

20 from their initial substrate to a support made of
treated or non-treated semi-conducting material,
transparent material, (example: glass), a soft or
rigid support (example: plastic) or a support made
of ceramics. It also enables us, for example, to

25 transfer optoelectronic components such as a
vertical cavity surface emitting lasers or VCSEL or
small pieces of III-V gemi-conductor from their
initial substrate on silicon small plates that can
be prepared according to microelectronic techniques

30 1in order to obtain III-V semi-conductor elements on

silicon.

RO
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25 interaction are strong. The gluing energy, in the order of 100 mJ/nR at
roomtenperature, reaches 500 mJ/nR2 after annealing at 400 C for 30
mnutes. In the case of hydrophobic gluing, the gluing results fromthe
.evolution of the interaction of the 30 -H or -F groupings on the surface of
the structure towards the Si-Si bonds in the case of silicon B 13700.3 JL
3 adhesion. The gluing energy is weaker than for absorbent gluing up to
tenperatures in the order of 500-600 C. The gluing energy is generally
determ ned by the blade nethod divul ged by WP. Maszara and 5 al., in the
article "Bonding of silicdm wafler 3166r apPl¥orkonthgsutEeBEieBuE shed i n
D Appl. Physe1 BACION s Noverhes 15, 1988.RR0G5:4943 104958, Thgy control
of the gluing energlies can enabl e 'us to achi eve feversible ol ecul ar

adhesi ons 10 twheneedasdagivulifednenetherfFR- Aon 2 a78H1825 idocoardt ,by he
adhesi on enerag of the ilenents gan be |OM/OQ the transfer support and the
el ements to bESRPENSFePre8 EIn™BESt PBAFEICRE%flave a stronger adhesion
energy on g he receiving support than on the 15 transfer support, thus
enabling us to selectively transfer an el ement anong n. In that docunent,

t he adhesi on énergPesariphipnpefwebf PHéCE| 8KbEnts to be transferred and the
transfer support than between the g, nts e recejyvi support. Yet,
the 20 energy we obtain(ﬁﬁéé%)théséﬁﬁfng 8%9%5%2 thém%#%%@%ts a:§ t he
recei vi ng suppsahsferaingdbestoboftatgyngt chags enpaiciglicr heiywen 0 and
200 mJ/ n2 dependi ng on the surface treatnent and the material s used. The
bondi ng ener g§°bét WEERIVABIeFURBRES -t Yep&aps mardrisFertd L &2 r ansf er

support ip thegpeigge beloyu209) M PR Thes et hodydeseribed r&ir}hém document

does not enable us to transfer el enents strongly adhered on the transfer
support, for gkaipe, (ky erdrapulsiovedkesivd)nPand0 FRe A-tectotiar®d di vul ges
the transfer Qn ingk,substrate, of.chips individually handl ed on B
13700. 3 JL a%lf?(?ans#lejrpsﬁ%l rf O.ﬁh%i cﬁa%fﬁeefl h%%l%%ené%‘:r%edq%%forehand.
The chips areehabiwi digalty handied ienitHehdalansbeporeRPer bf tdedlks to

openi ngs made _t hrough that transfer sugport and going through it 5
conpl et el y. AMHBEREAPRAl OFf oPXEXERBI e LhBRNGSENs a6f i tdw thechdrf@al or
pneunatiqjgct'ggvigﬁsaogggpination, enabl es us to disconnect a chip from
the transtfer Support and to have it adhered on the receiving support. This
approach can apply to therHd) | pachdhgseoncdf amiepabn theingansder support

and to a strong.one.on the.receiving support. It requires the preparation
of a special ?gﬁﬁg?%?rsu EGFFlPHat as‘ﬁ%%L cB6RAIRi o & ;d“@%a§w§£the

sel ection of gaebrehesentiolechigatr aaskerbad inkl ulife saddid IDEfdtedts NOt
conpatible with the standard m cro-el ectronic equi pment such as the "pick

and pl ace" eqbYPfEntof THEULRIA- clopareygt 59d WADGA- 884 0 Jodr aprhakiht s
divul ge the toapshsr oh hae SIRIRN SapQophafiesstdifs, Sthaoupsisade for the
pur pose of inCreasTng the integration density a maki ng co nent s
| ess fragile. résultssfromheheorpoientionand mhee it ereartsicof afi cr@el ectronic
cl assi cal technologies; t he theg gre Ii%ked t oget her b{ a
groupings on the surface of a stifucture toward the
formation of Si-0-Si bonds in the case of silicon
oxide. The forces associated with this type of
25 interaction are strong. The gluing energy, in the
order of 100 mJd/m® at room temperature, reaches
500 mJ/m® after annealing at 400° C for 30 minutes.
In the case of hydrophobic gluing, the gluing
results from the evolution of the interaction of the
30 -H or -F groupings on the surface of the structure

towards the 8i-Si bonds in the case of silicon
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25 nmetal lic deposit. According to that nethod, the elenents to be
transferred are adhered on a transfer support on which a chem cal stoppage
| ayer has been deposited by an adhesive material. The initial substrate is
-taken out to uncover the stoppage 30 |ayer. Next, the conponents are
collectively joined B 13700.3 JL 5 on a receiving support. The transfer
support is then taken out. This nmethod engbles us to transfer a set of
conponents in thin layers toward a receiving 5 support. It is therefore a

col l ective process., In that transfer nethod, the conponents are _kept
t oget her wit h3& 'W'suﬁg’ﬁrt N4 %enEPEESYus 160 WERHEE t RBAP NEPEr can an

i ndi vi dual coppRgMerRe gfﬁ%{gat@ﬁ foomehbeRthees due dik thealhi gk 10
substrates (initial substrate, transfer Support, receiving support) that
are al ways i n5o6Ontt@ @i tThe heleonpoeeatrgy Thi generhbdlyddesenoinet| ow t he
sel ective transfer, of .an el ene i,nh thin |layer. The_techni que call.ed
"epitaxial Ii %IY15£13?f 'bajﬁfgeol @gghg’dt oéwlg]r%?%r %X c‘gnBOnglr?tS% 2nPfdi vi dual
manner. The figlst, sireptBensirdtislien Y@ddhdYo€pididxont oippaesnt §oko be

transferred (see American patent No. 4 883 561 in the case of a sinple
transfer). Thé&idgiceaxion- ingpdesarin pebidshaderivd {sedPPle ARBYEcan patent

No. 5 401 9836i4r(1t0l3e nitfe ,dQubl q_gtsraan?a Js BRfong thed ormation of all
the | ayers nmaking up the component, a sacrificial layer |I's ‘epitaxed on the
growm h substrate. The | ab®hs arentiedl ned Mhhe25gphohgl idreagyisgEhycaA resin i s
deposited on the labels so as_ to curve them.and gjve {hem g concave
Structure for SRP Perifiar Sof 8 VEndeV A I HFEE 1He BUBEAAEREn of the
attacki ng g esivihess, He saeiiddsi ah Laxerr-a-t hemgheg gajbyuathacked by
wet 30 process. Since the filmformed by the epitaxed |ayers is curved by
the resin, thé&he |adibestiendewerBy13700tBe]lelemgritis t ¢anbpel i kew eonwhi ch

enabl es the a cki io net e cr in f tigon bet ween
the filmand Hil% su%%lr?%%% 8&'?8'?%2 ata{rg%k {:Egovgﬁ%ﬁ%ﬁgr&fi Iqrérgahgbe
recovered by nmeansfefrred/acsnm e ertsreatted heto t rlamsé er aedsonoagear get

substrate (see fhe Aneri canypatent No. 4 883 561) or on a transfgr support
(see the Ameri e ANNEY PUFIYFCeIFIRG FRRPPFanERRR ORhEPPesin i s

chem cal I ygr e'EQ‘\é@ﬁ;f_etrhegu%Bgrl:,abedkﬁJs teaRshenheed,on P Lbeckeeebying
substrate, are submtted 10 thermal treatnment "under pressure to renove the

gas trapped i frrehes fient earf acéementt lratoncechni §oe thalte deeundnttedthayer is an
epi taxed | ayer; hhenlce t he nane, "epi t axi gl 15 Iift -of f'. The el errﬁnts can be
i ndi vidual ly &d &6 Ioélctqr%/eeﬁ%ytjr%n PEPF G S5Y 8™ ( Sfee]rerg% rt°afh8 be nmade
i nt er dependentcins¥ar @ Y¥al ScHOr eeanefied §e@SHyHHY tHRPObELtwkBaN
re-fired once the transfer support has been renoved. The nmi n advant age of
this 20 technit§fe BSSPRBES tarllgcc'i\]/”@r STERBIVANE FURRMEE r atf®t HokB®er, due

to the |ajeralejuidsr - 6ROT WA rOf glbgnsacthbi chaliihayepethBEndi BRASI ONS of
the chips to be transferred are limted. The articlé& of E. YABLONOVI TCH and
al ., Appl. Phygdeneamts 88¢@24he receiving support is an adhesion
energy at room temperature between 0 and 200 mJ/m?
depending on the surface treatment and the materials
used. The bonding energy between the elements to be
25 transferred and the transfer support is therefore
below 200 mJ/m?. The method described in that
document does not enable us to transfer elements
strongly adhered on the transfer support, for
example, at energy above 200 mJ/m®.

30 FR-A-2 796 491 divulges the transfer on

a final substrate, of chips individually handled on
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25 1990, page 2419 nentions a maxi mal size of 2 cmx 4 cmand quite |ong
attacking tinmes. The maxi num speed is 0.3 mmih in the case of |low | ateral

di mrensions (below 1 cn). Furthernore, since that attacking speed depends on
.the curve of the elenents 30 to be transferred for the discharge of the
attacking residues, it restricts the thickness of the B 13700.3 JL 7
transferabl e conponents to 4.5 um (see the article of K H CALHOUN and al .,
| EEE photon. Technol. Lett., February 1993). The "lift-off" techni que has

been known 5 for__man ears_(see, for exanpl t he Anerjcan patent No. 3
943 003). Thid t % FHE BEES_%pS' 'ltcﬁgt_eYhﬁWeph%FSEer%LE? e resin
on a substratBef&xgRahag arck oeaaPag dPat {rREN RialNhACRENWEeW Sdht O
deposit a material, which, generally, is 10 a netal. The material is

deposited by Bhe€ol §rasgésit i mynaatiod (‘Hewekal | yoby openiadszatmady on the
whol e surfacet%gégﬁt §%l%§t raf Sg’ gﬁbg&,@l Oﬁ%‘%ﬁ%%ﬁ% rt?&lolu%/gﬁlce)zi%Sadher es

at the places he resi’h has been~opéene inTs

di ssol ved 5 n acwmpleealy(f ar mxeigmtEsanceEone)exaidblen Yoy hacadhersfhg parts
of the material remain. O her nethods are proposed in the docunment EP-A-1
041 620. They®Bnali*d)us tPEMLERF er OFhi PRENNE ich a2 HbEP supPdrt .2 These

nmet hods are 2Q0-hB$RH: 98nt heddifiad dyal dd eat geshnabtt e EHEBSEJ&Q chi ps
are glued one by one on a transfer support, are individually made thinner

and are then thansfrensdérorsupdmst auppbet have |kt nadharedl loecttive
treatnment for_the.thinnipn fql l owed by 25 an.individual, transfer fromthe
substrate. S %&"b‘—‘%ﬁﬁ&%\m %%heapﬁﬁopaocs}é ) haépql%e Pior*fs to

sel ectivalyy tlawshé@helsdbel of thathip loh Sthe ©PEnSEERERpPord HWp of

el ements) preferably in thin 30 honbgeneous or heterogeneous |layers from an
initial B 13788.32JLStrgnguppset PRat they BEceiVEmE adUWRRNG supbrt, to a

final support ; pRAbl eRUS oy Leul ale, to tp%!%%'f r . c chips
that may be mﬁ?lé%éctureg ?roﬁ]rlgﬁgggg%lbﬁco%guch ngsr et or a?%f%%g%%‘#} be one
or 5 several ¥@Spbrtypehidtisdrass deenor condétabnphot bdetemdlols itheavity, or

a conbination_o otodetgctors and lasers,_. It can alsp be one or several
el ectronic coﬁ%ﬁ)ﬁggf’g? ¥ cgﬁat%ff(?ﬂe E8r B¢ tt?ﬁ?flﬁ’%’ﬁ’f? anst3tors,
menmory dew cesd@itaod cianbiipathep onfHdidNent &ivwht here apiRiLet ronic,

el ectronic or mechanical (MEMs5) function between them etc. The invention
al l ows the trBhSFeredeCchreRip maeippeRt ¢velor asevehal \BBEk |ar@rs

place” equipment.
The US-A-6 027 958 and WO-A-98/02921
documents divulge the transfer of fine elements
20 processed on SOI substrate for the purpose of
increasing the integration density and making the
components less fragile. At first, the components
are made by means of microelectronic classical
technologies; then they are 1linked together by a
25 metallic deposit. According to that method, the
elements to be transferred are adhered on a transfer
support on which a chemical stoppage layer has been
deposited by an adhesive material. The initial
substrate 1is taken out to uncover the stoppage

30 layer. Next, the components are collectively joined
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15 el ectronically manufactured and tested on a manufacturing substrate (in
GaAs or InP, for exanple) to a reading and addressing circuit rmade on
silicon. In another application, the invention allows the transfer of

- opto-el ectroni c conponents on 20 a receiving support with only an optical
function such as a glass, a wave guide, etc. It also-allows the transfer of
a sem -conductor el enment made up of an elgctronic circuit on a receiving
support that is used for the handling of the functions carried out 25 by
the electronic_circuit, such as smart gards, This transfer has_several
advant ages, tRE RaiT6ne B& FgHH”- | tﬁ’tean TR R RRCRY ejc?r'bﬁ?r& or
optical or optakeheetirqni c or nechanical function on a substrate which
cannot be achieved with the required 30 quality by epitaxy, by deposit or
by any other neans used i FR#fcR8EBPEcerghiles. WS £rdransfier @ setis

obvi ous that the gg‘? axLak sor oyt mﬁd‘}f&%@@o%@’%‘?d‘” %h Qegévfﬁﬁ ifference

in link paraneters everal for hun cannot be achi eve a quality
t hat woul & pr euppbrthe Degriasdatherebbrd hetovlbéecive c@roardsapt inal

characteristi ue .to t resence. of ructural defects. In another area,
it is obvi ousgf‘ﬁgt \Haé"asﬁdip ‘9\?&!‘10% crghgl e SPERPEREoc e s, koke
conponent s OnthéEth SHPPIRT 155, thi kRt Iahpdaausgathech AiLs de ned

wi t hstand the 10 tenperatures used and secondly, because they are not by

nat ure, conpahppPéew thren he Nelvean| ¢arsancrinéividedl f compomeditstlges in the
sem - conduct orse'k)ggg%giy. 0 ddittnieon,oéllgg %nv%rllltei ontgnal‘l_lh%s us, o associ at e
a thin conponent 0On a support by using a g joint by nolé&cul ar acd]ﬁesi on
that i s conpasubkeratel thaniftrielt - enbstrHdes, altonssfsrt ostipeait| he
conmponent after transfer with processes such as with high tenperatures, for
exanpl e. | n t APSeRYYRIf 4 | eCLhRe E&F r2LUAES adleidbAFtorWEahry out

the 20 connecthanscbrbwaeAckhe ¢ARRONRRLLBAD HBEsSURPLT ta1Tbe tRasfer of
| abel s al so enables us to free ourselves fromthe differences in dianeter

bet ween t he sabserhizs Swawsifenr oifeatospements iar shimdday®hi.s enabl es us,
in particular, tolimt t 25,1 es of starting,material.as,c ared with
a full plate transfer V\heﬁgeon‘f?/g%%%g‘é?n 7% e%étra%%i‘%?ﬁ%%lar]elﬁggd to make
conponentis As@Eher eadbaskagasof tbr anshasfeng habebspoherBnuimct ghed
conponents is to be able to transfer 30 an electronically tested circuit
and, ther ef or éRAiyidpahs renngal-y Tecod icdhpditanr <o igkmoin vakingg |n

addi tion, theytransf.er t '%@%ggnggﬂpon t sy.has V. ge reduci ng
t he verti cal ggst r%z%%a(;ﬁ{' rgéu ng the V\g?ghtbls% ofet%esgfcegr?(;gﬁ%ong%% and,
furthernore, Aeakragahhepatess Nd.ragil 83 Bui6l hént riansf erasef bffii nal ayers or
films is made_difficult l;%g h%ir sﬂgll Siz thai m}kes t hem hard_t o handl e.
To facilitate®tRBtShardi® geferi t i s advahiPagedod-t o 3¥ETE t (s f ePSsupport
that is wed aavarted didfdecatips Amertibanhaadlentg i, t bege1fidgms, 140 to

avoid their bending out of shape under constraint, or _even breaking. By
rigi di ficatorthfe Gt ahy dorgasi CANShsier al Betpper ttha tFeamat @ity t hat

Dbk eSS eheP” s oLl | U e SRl (Mol o
sacrificial layer is epitaxed on the growth
substrate. The labels are defined by

25 photolithography. A resin is deposited on the labels
so as to curve them and give them a concave
structure for the renewal of the under-engraving and
the evacuation of the attacking residues. The
sacrificial layer is then chemically attacked by wet

30 process. Since the film formed by the epitaxed

layers is curved by the resin, the film bends down
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15 and/or fractures and/or breakings of |abels or elenments to be
transferred. That rigidificator can be, for exanple, a nono-crystalline
silicon plate (001) with a m nimumthickness of 200 um It can al so be nade
.of glass or any transparent material, 20 for exanple in visible, infrared
or ultraviolet. This, in particular, makes the alignnment of the chip on the
support possible. This also allows the trgeatnment of the adhesion |ayer (for
exanpl e: glue that can be hardened with ultraviolet rays). 25 The
rigidificator.u to,transfer. the | abels can.he a ort,commonly used in
nicroelectron%&gggﬁnn5ﬁﬁr;§%%ﬁ}?he 8 1‘r3k3ly-e 3F5IIﬁﬁgpsu%gY?%¥§?gglass,
etc.) or othegosuppehnts txiChhasettasd i Cthiel Mersensl tiMe tPothat ayhol et
rays, double 30 face filns, stretchable filnms, Teflon filns, etc. It can be

a conbi nati onPetweras&hg fFicke@ndpher sybgtrareo. Ihan the artagkng a
better usage t ro i h t The.rikgj djficator-nmust be
able to handlggthgsggt ggk%hﬁﬁéﬂ{oggg tgéns é%%gﬁnguri g h&éﬁg C%Flective
stages. |t5 nustchemabpéitessebeadti vkey fteansfierekdneoh aaongardédtt hose
bei ng prepared. For this, a pre-cutting is done in all or_part oLrthe

| ayers of el eFEREETRESHE SELafdE AMSF RRGEE o pat 188 T

rigidificatoronThys graaneer®i BLiahBkRY 1Qethechat eghalitynof phbenwhol e is
mai ntained, and it is possible to selectively separate the el ements to be
transferred byolocal 49dpp?83bof AdCeani the &xaheferhertlaé aedior &henical

energy, for exguplie ﬂg}e HeH AR Oéhéﬁegh@"ﬁfé%e‘i%,' S AR d Qe BROVI de an
economi cal process 85 tr dndter conponents.” The purpose(ﬁ Fhe T nventi on
concerns ¥o pr ghessréte Selwgt istdigt Hatanst arei ngubmbetsd f tem ehetnali al
support to a final support, with each | abel 20 nade up of at |east one

el ement bei ng tFSAEMENta YAASD - BFBEEHBRI &OankRBRVepEheel %o r bRABPEAd/ or
acoustic and/ qp pRehapiealradevi ce, the elenments being made in a surface

| ayer of the initiral support and the process including the foll ow ng
stages: 25 a) Fixing of alnr&hsfrertscppbgee onthke saadfidtieceddybayet t he
initial support; b) Elimnation of the.part of.the initial support that
does not corréfpoﬁ% t%P%?%ﬁ%%r?%ﬁ%?ﬁhyé&?u§b EPeLaP8P8| d%?fﬁgg?ﬁ of the
| abel s, arstheisetofide ughky tdlendrnsl efarsuppeor tiflidi@@aBlyLl orl2 and
the surface layer, by a_cutting done according to the thickness of the
surface | ayer COMERtENE YUt TARF T ¥aRAhgORorfesEFABE LB BN BRI SKeARSS T ;

be made interdependent by Van der Waals forces on a
receiving support, then re-fired once the transfer
support has been removed. The main advantage of this
20 technique is that it recovers the initial substrate.
However, due to the lateral under-engraving of the
sacrificial layer, the dimensions of the chips to be
transferred are limited. The article of
E. YABLONOVITCH and al., Appl. Phys. Lett. 56(24),
25 1990, page 2419 mentions a maximal size of
2 cm x 4 cm and quite long attacking times. The
maximum speed is 0.3 mm/h in the case of low lateral
dimensiong (below 1 cm). Furthermore, since that
attacking speed depends on the curve of the elements
30 to be transferred for the discharge of the attacking

residues, it restricts the thickness of the
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d) Grasping of one or several 5 labels to be transferred and tearing them
off by energy input in the corresponding zones to be broken off, with the
energy input resulting in the breaking off of these zones; e) Transferring
-and fixing the 10 | abel or the set of labels torn off in stage d), on the
final support. By constituent elenent, we nust understand a m ni num of one
| ayer of material that can be treated befpre or after transfer or be used
15 as such. The material can be chosen anong the sem conducting materials
(Si, SIC G CdTe t he _pie Iectrlc (Li,Nb0O3 a03),
pyroelectrlCA%Fgrnrsgéelrg?tyFi?90 e SE é%gﬁ PhsdrPEEi n %meFfSI 20 | f
the surface | ayer xi.g.i ncanetomonamdeamp of rareadprsten.| ayecnhgeyering the
said el enents stagefﬁg may |nclude t he f|X|ng of the transfer support on
the adhesion E&Fér - r¥@R¥sild®3ayer can be a double face adhesive film
or a material 25 chosen appng Gl;ygs.oF" X3P Sue 2HREG! 5 L ¥REH! ue (for
exanpl e, polym de, BCB, epoxy-type or photosens tTve reggﬁ% a wax, silicon
oxi de (SO& PEGYD emnyheyrmalrst yfeeef or fexanpkehpand sthecommeticah covers
the elenments, it can be a Iayer de os ted ﬁg and ollshed B 13700 3 JL

13 In stage aP3tERE fNRing3can4Be Pechf PnéHHES|bﬂc WHER t hat

mol ecul ar adhggberikaingf orgedhy o H}ﬁw@éséﬂ@?ﬁmt rkBigtags b) 4 the
elimnation of part of 5 the initial "'support that does not correspond to
the surface I§V§ﬁtééﬁebeaﬁmqah§9(ﬁndtﬂPQﬁRﬁgntE%Wer%$1@E@honéa@hésen anong

the follow ng, .mechanical a d ch m cal
attack, breaklng alond9§ dégﬁé%%dglg%%%rl ’In §Eagb %%hé%%fﬁiut%lng can be
done by dry om weietallenm e emgartaam:rsgl, Siaavi Ndepoid i t@Soupys, acl eavdng or

| aser beam |In stage . d) is_ carried qQut by nechanical neans,

capillarity, EFBOF 5§P§t|@eﬁgoaea e% r%*%fe#ﬁblyuﬁyeﬁﬁé&ﬁéppé (8Rpiration,

for exampl e) Ad/ oknshemialrdBANSs | Bnd! Wb dhraddle eRe Gyatapybican be an
i nput of nechani cal and/or thermal and/or chem cal energy. The tearing off

can be done bﬁep@ﬁbmﬁdngr¢hb120ceﬂneca@hefepreﬁsutheamdaaspirwhenﬂ on the
| abel s) to b ransferred Adv antageous in age _e), the fixing is
obt ai ned by ecuIeFlgﬂheéﬁon or- by § ?ﬁkﬁb fﬁé glﬁ?%bncahsbeé%Sﬁe b
means of 1B uediepeiyedesim @r 25l@erieadifiore @kamiple| caddtvmdyet ahdl ayer.

After stage a) t he part of the transfer support corresponding to the
| abel transfePPeéd GPetédPﬁ§l§@tP@Ftﬁa@§I§hﬁr§ﬁ§ﬁﬁﬂ@édr@ﬁﬁ1@e renmoved, at

| east partially. That ren@gﬂ.jeﬁ g%; By.con fgpggkéevqul éhods
chosen anong the foll ow ng e lift-off techni e chenlca attack or
the B 13700. 3ddtument EP-A-1 041 620. They enable us to transfer
thin chips on a host support. These methods are
20 based on the individual treatment of the chips. The
chips are glued one by one on a transfer support,
are individually made thinner and are then
transferred on a host support. It 1is not a

collective treatment for the thinning, followed by

25 an individual transfer from the substrate.
SUMMARY OF THE INVENTION

The purpose of the invention is to
selectively transfer 1labels (that is to say, one
element or a group of elements) preferably in thin

30 homogeneous or heterogeneous layers from an initial
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14 selective attack of the adhesion |ayer, the application of nmechanical
forces and the breaking off along a weakened | ayer. The weakened | ayer is
obt ai ned, for exanple, by the creation of mcro 5 cavities and/ or gaseous
- m cro-bubbl es obtained by ionic inplantation or, for exanple, by the
presence of a buried porous |layer or by any other nmeans that allows for the
separation of the surface layer fromthe gnitial support. 10 Before stage
c), we could add to the transfer support, means enabling us to maintain
that support rigid durjng stage c). After stage ¢), the neans to rigidify
the transfer SUFEGH ctélﬁg’f)emra daatmaf’é‘ééq(g%éﬂr?‘%l FyPPPELTHESR Aeans can
be nechani cal Ifdnagnt sagbot .shape, eNbbhes haybending paakiirg e breaki ng
easier in the breaking zones. These neans can also be plastic filns. The
surface | ayer t&ansifed] wikeatroedst chdpsnetkaoppaye baympnadpgsumedto t he
part of the intial p _ n . espaend t face | ayer.
Thi s stoppage%:rtg;r/nera anggrﬁltéoé%zalﬁée@n%@%dﬁggégéég'stgggeéa% 1?%eé}siléi_ ggel enent
25 consti tBentsesvferaln UCBER| ecfp@nilasand/,or onpt coel ertidr@langheétoacousti c
and/ or mechani cal device can be tested to assess its working condition. In

stage a) , th&eEEGERFSof 1eheCRYARES er % uphorembifaid bt £fneBRBFdeposi ti ng

a layer of 304mpitiRls Uhd heasdrd ace ! BYRT a1Wd id %&e'éyegegﬁrg&ter! al
form ng the transfer support. B 13700.3 JL 15 In stage c), the cutting

can be done fedctiveondgr f somplompart sanddrcivicm t fert r amefcér sapgent. Before

fixi t he | 1, he inifial 5 t, f ) ti b
made o i mpr oVEithe FiaTing (EFRRRPRGECT cmVAISHN o SERNTH ¢1 & I agor.

pol i shing)o Duiomid raltd dn XbHg mddierdtidnakisHPRAL t optBeellabekogak,i n

addi tion be aligned on that support by _using either pre 10 established

mar ki ngs on tﬁéelcéﬁé’F‘é'-C‘anéPrsuB‘ﬁGPtaPlé’lalpré?’lgP’@lﬁl y EHnEEdRef cbesgsdrt nmade
of transparentth@prglereit%l. After stage e) , we can plan for a stage enabling
us to disclose the said el ement constituent 15 of an active or passive

m cro-el ectroni ¢ devi ce aftbéorimppntisirecaildbowe dritd otransérgoref | & t he

initial s ort .is of the SO type, that is to say, f a silicon
ISUIbS![ r at euggcc?%‘sié vel3PSsuppor t P 8 Ui | i°5:)n sb%(‘fedég/]t ay egﬁﬁg a§6r§: I : con

layer in whicllkhe reaiidaalemenhant raRderedhe shld Core@xiede | ayer ks used as
a stoppage | ayer. BRI EF DESCRI PTI ON OF THE DRAW NGS
manufacturing substrate (in GaAs or InP, for
example) to a reading and addressing circuit made on
silicon. In another application, the invention
allows the transfer of opto-electronic components on
20 a receiving support with only an optical function
such as a glass, a wave guide, etc. It also allows
the transfer of a semi-conductor element made up of
an electronic circuit on a receiving support that is
used for the handling of the functions carried out
25 by the electronic circuit, such as smart cards. This
transfer has several advantages, the main one being
that it can integrate an electronic or optical or
opto-electronic or mechanical function on a
substrate which cannot be achieved with the required
30 quality by epitaxy, by deposit or by any other means

used in micro-electronics.
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The invention will be better understood and ot her advantages and
partlcularltles w Il appear 25 while reading the foll ow ng description,

gi ven as an non-exhaustive exanpl e, acconpani ed by draw ngs in appendi X
.among which: - Figures 1A to 1J are transversal section views illustrating
a first exanple of B 13700.3 JL 16 inplementation of the selective
transfer process according to the inventigpn, - Figures 2A to 21 are
transversal section views illustrating a second exanple of 5 inplenentation
of the selective transfer{eroces accordjn the invention; - Flgures 3A

to 3E are transversal sectYof®vi% qqﬁL@?gﬁt RS ERIHGY A HPPEC

i mpl ement at i oBfofeHhecsmbeabhy¥s tiasf 81 bR 4¥ 0§esse 26804 diskg 1onk he
i nvention; DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE

| N\VENTI ON GenBp&EPM@tSEeaksryerehe fprroéégsirm@ i epnnpte| kerenckid¢vedy or
partially madg en gu%ﬁgﬁtﬁ? t%tlioﬁﬁ%h: etsh ofd%%(é)aet C}JOE' CS
) poss

and/ or optoelectronl el'ement’s ca oni oneor sever al
| ayers of Thethealk sfleppadealTheyd captpoasi b:hﬁrb@:t&httijs@(ib@d due atoel ectric
test on their knltla| support. 20 In case there exists a strong surface

topol ogy, a pbPFsRFR§SBFet k& SsEeTedn I8ESCHS i t AROWEE X @Rposi t of
material fol | gped A ichem oale "hehaningdl Polidhi doe P8 - dYedildig the

volumes with a material sufficiently smooth that 25 does not require any
subsequent pobPkeheages) f mhéelaw®mpﬂhahﬂa|rqyrnnkﬁstﬂ0|ssup@¢rt$ently

thi ck and r'gkgrskﬁg0rrb§%§8 uIH{I %aL#ng;h gmﬁ% g&géggggglqg?gpﬁ make

up the transfer sup addl 1%on an

adhesi on 130 f uempeeatuBed3W8d3atkd sekbrAlff, ert%&iadé&fﬁhé}}d&ﬁrélaﬂo@e used to
fix the transfer support on the |n|t|aI]H tgport mol ecul ar adhesi on, gl ue,

epoxy resin, BYcnabiE ol SURalikkhedis epriEainass pptpriate when 5
the surfaces Le goBRcLohE poBLE 86! iAf £n8MaEhD. ORa8ARES 9RalaKel can be

useful to fix the surface on the transfer support. ‘be nmade of
a material chosen anong ahmouﬁdetiane atlkesnventiilom eglalkd esuals aso

pol ymer - type SBQEXQLQS’aBQQHJ?pgé%pgﬁent on a support by using a
15 joint by molecular adhesion that is compatible with
the “front-end”. This allows us to treat the
component after transfer with processes such as with
high temperatures, for example. In this way, for
example, we can resume an epitaxy or carry out the

20 connections between the component and the support.
The transfer of 1labels also enables us
to free ourselves from the differences in diameter
between the substrates on which the components are
made. This enables us, in particular, to limit the
25 losses of starting material as compared with a full
plate transfer where only certain zones transferred

are used to make components.

Another advantage of transferring labels
of manufactured components is to be able to transfer
30 an electronically tested circuit and, therefore, to

transfer only good components.
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10 photosensitive resin), wax, glass, spin on glass silicon oxide,
deposited or thermal. The grasping of the |abels can be done by a cl assical
pi ck and place technique or any other technique by which the Iabel is held
.and energy is 15 locally introduced to induce the breaking of the |abel to
be transferred. Advantageously, the label is handled with a tool that can
suck it up while exerting a pressure to hgve it separated fromthe other

| abel s. The tool enables us to transfer the 20 torn off |abel on the final
support. Preferably, the fransfer _suppori,is substrate_used,in

mi croel ectronics and cheat? f%?géQb re,tﬂﬁnogFﬁg?gFFin8fortgbp98ﬁystalline

silicon, glassompepehitke, has 2Bhéhe fhwtge caprbe maHa- 1y anchai ti al
support made up of several stoppage |ayers. The usage of several stoppage
| ayers is advi¥ft&desds AP tamsttiveh t Fedueindcsheesigiait® febnthrgecheni cal

attack of thecb&%%h@ht%“pp%ﬂ&; The 19296 9 S?Vﬁégé%ﬁ? %h%l?rpagfeg?yers can

al so enable us t0 renove the particles resSthng the vertica
weakeni ng ®f BrigiQe.3 Bt thkS tirwndfahelst tthire l4peass eorediamd pessi bly of
the transfer su po&i, A first exanple oféﬁnﬂication of the invention is

g

illustrated i i W4t By tR&lTs M haftral Hedt iNHSA efBETFi gure | A
Shous a subst b I ASRARXOTRES fo S caSedaas ARG Al: Supgor( and

on whi ch sem -conducting chips 11 have been nade exanpl e:

opt 0- el ect r onkdventagepyseltactusmi @ tOavefiponenpypricddrati ngst osedchni ques
known to the expert,.. Chips. 11 are.sepatated framthe rest of .the initial
support by atgﬁeéktrl e %f%ﬁ%ﬂﬁ% F%§egkfz%ﬁ&#%éﬁﬁnﬁ§afﬁF%?xEﬁ?Pi)As. That
st oppage 1@yektopr oxvded baiHesir hobegaagict y oatt heott r artfagle Si GAGeE5 it
forns a stoppage |layer and a sacrificial layer, for exanple, in relation to
dry or wet chERPE&F3ERGrafhgSVaE SHRATINS fi Br & 1e8 diHeahasst r i€e surface

10 including tagnchi A1 ShoPt hepedato 0 i g iditansfer
support. This opgragﬁiﬁi%%ﬁébe oﬁta?nega%ysﬁggﬂggbggg%PSQ Fﬁ§l§5F adi ng of
a layer 13 th&hataprdeyverdge tdie gbueakiepoxpfr esier cart azomeer ahlbeweri al such

as glass, silica or _silico | anari zatiqn of the |layer 13 be
necessary. Thgﬁ?S Sé‘?@ﬁﬁ&gé’% a@'é 3ot Pﬁecbllgﬁerﬁ‘é]p??%%‘?ﬁl&%nﬁgﬁhﬁg chi ps
11 and thes | agal/2 f Erdctheesur facE dry Br&fkides | Nt i al a88PHOr by 1IN
figure 1C, a transfer support 14 is glued on the free face of the |layer 13.

If the layer SeWSNES &P epox\Eransfieunarbr, That| wigich foatay i ges. 1f the
layer 13 is ab@lnef54 léﬁﬂﬂbleﬂ thﬁ{EHoﬁ%ﬂ§§§E&fﬁﬁ%- silicon plate

(001) with a minimum thickness of 200 upum. It can
also be made of glass or any transparent material,

20 for example in visible, infrared or ultraviolet.
This, in particular, makes the alignment of the chip
on the support possible. This also allows the-
treatment of the adhesion layer (for example: glue
that can be hardened with ultraviolet rays).

25 The rigidificator used to transfer the
labels can be a support commonly used in micro-
electronics (mono-crystalline or poly-crystalline
substrate, glass, etc.) or other supports such as
plastic films sensitive to ultraviolet rays, double-

30 face films, stretchable films, Teflon® films, etc.

It can be a combination of these different supports
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19 treatnment enables us to increase the adhesion energy to the transfer
support 14. Figure 1D shows that the initial support 10, nore exactly the
part of the initial support 5 that does not correspond to the surface

- layer, has been renpved. This renoval can be done by a classical nethod or
a conbi nation of classical nethods: nechanical rectification, polishing or
dry or wet chem cal attack. The substratg may have been 10 weakened in
depth by ionic inplantation of ions or gas before conpletion of the
conponent. The separatio t he substrate thin | ayer can then be obtained
by T put of TELTERTEA 2 cHEF T ( ERTR0ChnHE. PREPSHFGess L. St Rnown |1
figure IE, a phege of rigidification 15 is fixed on the free face of the
transfer support 14. That piece 15 can be a cutting support . The |abels to
be transferred are then preuwigbiiftedtgr bpueht PPngPler.ton hagstle 16 to be
20 transferr LNnc es. At i p T C f la IS
carried out ?ﬁ?%y %énlgt h%PI aé%?@é 18&2n§%13 t;xg}a Sp%‘r%;t%cfl ?%Iglrﬁle%e;nsf er
support 14 Thelbeetiue |staves.zohes nust ban did &r bkersadfdctinydlhe transfer

support 14. This pre-cut can be done 25 chem cal engraving, by nmeans of
P roul ar sabFea HhecebaErs ERPBgATitiro8y B it GRS St DARhd ng on
the applicatignigthg gavd caiGahde; goInRt eth bgfl or & 0rp 2kt epet rapsfer on

the final support. The free face of the stoppage layer 12 30 is chenmically
treated to el layenseofhe jsmarits etoahd domrmfiovaeiongrd epnnied 1t ket may have
appear ed durin rtB 1§7th”le3 %L id%gi5 %‘8r15 Q.lsZSaBgoIJ’:lermnYaeidn b%i in
under-engravi%g, which testlr €5t n*the previ ous operafei SR T o nake
this faceaounfthef antearatikyr sflheréomholle Siayenalntioppageanhdyeits have
been pl anned, ,one or ,several of_  these | ayers can be_renmpved chem cally by
dry or wet metPoBOSFIBYEN Yy FRIGRI Y chebREafe pbheskilsgenss to

si mul taneous| ye r eDUEFEBe RO U AL PEGSEY BR tRenswitage addydher more,

since the rigidification piecé 15 (see figure IE) is not necessarily
conpati bl e wi thethal chedi cal chemacatnesengyur fareenawpgiet o be subjected to

for its nol ecul ar adhesi Qﬂ1 t he gi ece 15.can be retmved.jaugﬁ_ after maki ng
the cutting 17 as shown i ?i%’ﬁ’? OF¢. OLaffdlS YT HF t +An&fEF df are t hen

taken seliectiygbyidsee bhgur esccHoniwh1lH) , ppbébsthe keeakivvgzomas breaking
under pressure, vacuum extraction, sequence of pressures and vacuum
extraction, seoiRAMReNBF- pressure and pressure rel ease, sequence of vacuum

extraction and vacuumrel e rakl y h LNg . t he
sudden pressure of a toolﬂge;,p%ngﬁ%lgnggustq% ﬁ%ﬁ%ﬂ?g%ﬁeciogggﬁﬂgob%e
transferred, poocexanplfe, salecnitylyl tenansdadaptiad tlakdles dfmensiaans of the
chips. The renpved label 16 is then_fixed on a final support .1

nol ecul ar adh%%?%ﬁai;lsSEHBﬁﬁti % iGur 1At | SYRROFF nal158p 5at 1]9?3?% have
been subjoect efad® Rigrr g€l eat r 9GS WAAC @ 1RHRPR abé OAgt @a3id oMra 4ol ecul ar
adhesi on of the |abel 16, for exanple, an absorbent-type chem cal cleaning
or a nechani cBicepesdeatreoli¢shi aAgd/Phe nmePEO-glestnomdd ayend/®Y s t hen

acoustic and/or mechanical device, the elements
being made in a surface layer of the initial support
and the process including the following stages:
25 a) Fixing of a transfer support on
the surface layer of the initial support;

b) Elimination of the part of the
initial support that does not correspond to the
surface layer;

30 c) Lateral definition of the

labels, on the set made up by the transfer support
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B 13700.3 JL 21 separating the part of the transfer support transferred
together with the rest of the label. This part of the transfer support can
al so be renoved by shearing, and the material of the layer 5 13 can then be
.renoved by chemi cal attack. We obtain the structure shown in figure 1J. A
second exanpl e of the application of the invention is illustrated by the
figures 2A to 21 that are partial sectiop,views. 10 Figure 2A shows a
substrate 20 used as initial support. The substrate 20 is a SO substrate
made up of a silica |layer 22 used as a chem cal stoppage |ayer, and a thin
silicon layer i rﬁ%ﬁi@?gs%%ﬁﬁiﬁﬁjuﬁﬁ'%' AY chi Pt R ‘E@gﬁ AT ALRTr di ng to
15 techni ques kngynehe tthe BHRNd - of Nehel lderd @yelagdrand,itdhie then silicon
| ayer make up the surface layer of the initial suppoit. In that exanple,
the chips 21 (fcrutddarplleamng cedres rivmtt cavikeshbrdm@mtedhsi stor 20
addressing circuits,.) are ant Eo be.transfgrred in a selectivelnanner.
The free surface of the chi 21 '$3CR&A%mad® inngaepgﬁden§e&?Fﬁ a
transfer sipportladdeBns sbowe ivrdridiarra2B. arddetkaanaberhsuppsft B¢ is gl ued
on the free surface of the chips 25 21 without the presence of an

addi ti onal | ayeren®S¥aytcuthi nghfret FOT SHRFEE R0 FPIRECh&RI cBP cutti ng,
| aser cutting, J avi e d Lon I ing.LnifLation
cuttings 27 areqﬁfaédle% n&étﬁ’e V?ir}%%lgfé s%%%lgé? %&gﬁ?ng %%lfﬁghgnl%h{éﬁéo silica
| ayer 22 and t heotdnkinayeff ahdlpsse izmbhegsin the transfer support 24, to
have breaki ng zones B 13700. 3 JL 22 remai,n. The cuttings 27 delimt

| abel s 26, with each |abel ifcl udfHG EEERFERITHi 81 sﬁb%ﬁngy beﬁre 2C.
The massime partigdet hgri Bhbi dletSWHIP0I4beDs | 8otheB FFENRY sk AFe SAPWN i N
figure 2D. This 5 renoval can be carried out by a classical nmethod or a
conbi nati on of asHhedlingt HRPONR. can nention as exanpl es, mechani cal
rectification, polishing,o,dry aqr . 1 cal . I'n_that nd
exanpl e of application, t%g reg¥¥¥$%é§§%ﬁ9cane %$%§éd alg%% 10ﬁ§§ﬁce t he
transfer faceuatieeachndakel mittobsumobfnertk t baper sedoiMatexrieel gthad. The

| abel s 26 to be transferred_are_taken selectivel ee figures 2E_and 2F)
and the breakFRE PSnestepteedr BRERT By Soner ek hEr%ﬁéﬁﬁﬂs of5 RfentFered in the

first exampl e,af appl.i cald Qe dF£ierabhypet l&gxlo%%akain{&g ftﬂ@rééﬁ@-out by

the pressure of a tool 28 enabling us to handle the | abel to be

transferred, fondug&apbe, matexdadm pl(Sdr,s. SiC, GaAs, InP, GaN,
HgCdTe) , the pliezoelectric (LiNbO;, LiTaO3),
pyroelectric, ferroelectric, magnetic or even
insulating materials.

20 If the surface layer is in addition made
up of an adhesion layer covering the said elements,
stage a) may include the fixing of the transfer
support on the adhesion layer. The adhesion layer
can be a double face adhesive film or a material

25 chosen among glues, for example, a polymer-type glue
(for example, polymide, BCB, epoxy-type or
photosensitive resin), a wax, silicon oxide (SOG,
PECVD or thermal type, for example) and silicon. If
it covers the elements, it can be a layer deposited

30 and polished.
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20 The | abel 25 taken is then glued on a receiving support or final support
29 through a glue block 201. This is shown in figure 2G The final support
29 can be an organic material. It can be a card neant to receive an

. electronic circuit to make 25 a smart card. W can choose a type of glue
that can be renoved by nmeans of a solvent (for exanple a commercial wax or
acetone). The part of the transfer suppoyt 24 still present with the chip
21 transferred on the 30 final support 29 can be renoved by one of the

met hods nmentioned in the first exanple O&ﬁBleZOO'B JL 23. 5 10, 15 20 25
30 application. W get thitsSFGIEur® shb#f it *¥inguredHPea dehnBY ogi ca

suppl enent capciBen1Be MBHBe@RchNe GHLR 2&nhtangbességlaAs sheuwibh figure
21, for exanple, by nmaking netallic contacts 202 and 203 by a techni que

known in micr seliedpreridcdy A thermadx&melsmefitappl i cation of the invention

is illustrated by the figures,3A tq \3E t;hat _are. Lal sectiqn views.
Fi gure 3A shows a substra?% %6§3§e )ds1?ﬁ?thFS§§%%%?Fl<ﬁﬁ Qﬁﬁ% H%ka
substrate »f EGaAs ientskilchswamreonelst i dgeshinps e dmemdade exeording to
techni ques known to the expert. At |east one stoppage |ayer 32, for

exanpl e, in AFPKEEREEX)IRYCSPRR abEs qaﬂfélé?éﬁ%btndgﬁt PR§ Hi pReYeHRLt he

substrate 30.  Zugbas! oRpAgEA aVahoh! PSS bt 1diase; St apoagen | ayer s)

provi de the agvantage of a better nogeneity I n r since it
constitutes arstoppfagetlionper gl bsksongifidryl |ayer wettor ekempéal in

relation to a_dr r t chem cal engraving. The sem conducting chips, in

t hat exanpl e 82t§6§Vi£§FF§ﬁF9aP Sf&d Hﬁa%%nﬁgsﬁéy§Fenents 31 and

suppl enent@ry el ements gredpedagader) t F&l@ee@tain%ef:_ahe%e dhe VBycan
therefore say that the stoppage |ayer 32 and the basic elements 31 formthe

surface | ayer 98V Ye ¥eiF t FAPMEEPpoCRINBIVIEI heSasindf $hipprependary

el ements 34 i I fer.support. Figure 3B shows that the initia
support has b%%%aﬁgﬁgigg %?%%§c ggg?cal nmet hod or a conbi nati on of

cl assi cal nethods. W canInmeataga, dB,130e0.graHdping?4is carried out
by mechanical means, capillarity, electrostatic
15 means or preferably by pneumatic (aspiration, for

example) and/or chemical means.

In stage d), the energy input can be an
input of mechanical and/or thermal and/or chemical
energy. The tearing off can be done by combining the

20 effects of pressure and aspiration on the 1label (s)
to be transferred.

Advantageously, in stage e), the fixing
is obtained by molecular adhesion or by gluing. The
gluing can be done by means of glue, epoxy resin or

25 a reactive or non-reactive metal layer.

After stage a), the part of the transfer
support corresponding to the label transferred or to
the set of labels transferred can be removed, at
least partially. That removal can be done by one or

30 several methods chosen among the following: the

lift-off technique, the chemical attack or the
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for exanple, nechanical rectification, polishing, dry or wet chem ca
attack. Labels to be transferred are then precut by one of the nethods
mentioned in the preceding 5 exanples. Figure 3C shows that the cuttings

- have been made from each free face of the structure. Cuttings 37 and 337,
respectively in line, delimt labels 36 including one or several basic

el ements 31. There renmains a breaking zopg between each 10 alignnent of
cuttings 37 and 337. Labels 36 to be transferred are taken selectively (see
figure 3D), breﬁking zones. are, broken b¥ one 8f t he net hods nentLoned in
the first exafFrECSEVEppl FEERFHN. Pref EPbI y2ARERIPR cakid¥§Y s 1508arri ed

out by the sudden ipLe3sw eopf i dieli 38 Meki-Basl taR@SHHY ebEQaﬁ@H%' e the
| abel to be transferred, for exanple, a vacuumpliers. The | abel 36 taken

is then gluedodd akenei v pasigpoit leyefki.ndThsuppeken8d bhayest edal ar 20

adhesi on and tgﬁ toal, 38:1s renmoved. T%%s %ﬁ shown in fi e 3E. . The final
support 39 naﬁ WS géen %ubjéﬁ% o cr 68F ecT T OR B urtach SFSparations

to i nprovest heavikéew aanadbesi gas@dbus henil sl buldblads t bal adwedor by B
| 3700. 3 JL 25 CLAIMS 1. Process of selective_transfer of |abels (16, 26,
36) from an i APPRE FIRRYERR 99, Bosopxegrdeni R SRppBreserge 29, 39),

w th each | abglf. %a%d‘;&%(fg%t O%\}lga%%ggeogl S}(’;;&Ingé]&th&l’m %%%cgg_a{:i t uent of

a mcroel ectroni c and/ or ectronic an oustic an r nechani cal
devi ce, the ekdidewss fluei ntheradepanatisnr béiceheaymrr fldreof laheri Arbma
support, and B? pro%esi including the follow ng stages: a) Fixing a
transfer supp 41534 SEPP5k the surface layer of the initial support

(10, 20, 89) ; 15 b) Renppakcpt tdeadartc)of the tdhibalaguprey t cthhat does
not correspond to the surface |layer; c) Lateral definition of the |abels,
on the set mad&apsier shwparinsmeang ppmbl g ehetoomaintate thpér, by

cutting done rdi.ng. £ o th hj ¢k of .t he a | aye A t he
cutting | eavi %gggggjgsqflogolb% %?%Eiéﬁ %?cf%l%ed)c)@ aég?%% o%ﬁceag%\r/ éév\é\%g?’ | abel s
(16, 26, 36) meahe trtansfrargietifand thei rtteaasfeny oshiphyr25 caput bef energy
in the corresgpndin zones to be bnoggn off, with the energy input
resulting in tREYF ?aneéﬁF S it Yzones; e) Transfer and fixing of the

Ingelg)gg)r ppt of labels tofReQEf meBns! 238 Pe wLHAICLdATRY) Bonsumert (19,
of shape, with the bending making the breaking
easier in the breaking zones. These means can also
be plastic films.

The surface layer can include at least
20 one stoppage layer adjacent to the part of the
initial support that does not correspond to the
surface layer. This stoppage 1layer can also be
removed.
Before stage a) the said element
25 constituent of a micro-electronic and/or opto-
electric and/or acoustic and/or mechanical device
can be tested to assess its working condition.
In stage a), the fixing of the transfer
support can be obtained by depositing a layer of
30 material on the surface layer, with that layer of

material forming the transfer support.
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B 13700.3 JL 26 5 10 15 20 25 30 2. Process according to claim]l,
characterized by the fact that the surface | ayer made up of an adhesion

| ayer (13) covering the said elenments, (11) stage a) includes the fixing of
. the transfer support (14) on the adhesion layer (13). 3. Process according
to claim?2, characterized by the fact that the adhesion layer (13) is a
doubl e face adhesive filmor a material gRosen anong glue, wax, silicon
oxide and silicon. 4. Process according to claim3, characterized by the

fact that the glue is a glue chosen anong_ polyim de, BCB and epoxy or
phot osensitive resin. 5. PPoc®539%c Pdi%&etogEFEFﬁgz,c%%afﬁbt@PPfed by the

fact that the adhesikoR | 8yeEatd3) 16048 i L 1Ne SBish ehaments hlEl,is a
| ayer deposited and polished. 6. Process according characterized by the

fact that, insupdary. s done by nol ecul ar adhesion. 7. Process

el nf or ced ol 4i i, st age 4 CERt b0t e T ie) by By & het RAEL28. 13700, 3
JL 5 support, a surface preparation can be made to
improve the fixing (cleaning, removal of a
sacrificial layer, polishing). During the fixing of
the final support, the 1label can in addition be
aligned on that support by wusing either pre-
10 established markings on the labels and support, or
preferably a transfer support made of transparent
material.
After stage e), we can plan for a stage
enabling us to disclose the said element constituent
15 of an active or passive micro-electronic device
and/or opto-electronic and/or a sensor.
If the initial support is of the SOOI
type, that is to say, made up of a silicon substrate
successively supporting a silicon oxide layer and a
20 silicon layer in which the said element is made, the

silicon oxide layer is used as a stoppage layer.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood

and other advantages and particularities will appear

25 while reading the following description, given as an

non-exhaustive example, accompanied by drawings in
appendix among which: |

- Figures 1A to 1J are transversal

section views illustrating a first example of
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27 8. Process according to claim1, characterized by the fact that, in
stage b), the renoval of the part of the initial support (10, 20, 30) that
does not correspond to the surface layer is 5 carried out by one or several
. met hods chosen anong: mechanical rectification, polishing, dry or wet

chem cal attack, breaking along a weakened | ayer. 9. Process according to
claim1, 10 characterized by the fact th the cutting is done by dry or
wet chem cal engraving, sawi ng, ultrasounds, cleaving or |aser beam 10O

Process according to claim1, 15 characterized by the fact that, in stage
d), the grasping i%mEi?W?EHaE&Pnby thecHHFqueSF¥96F%Vﬁg neEMBREREl neans,
capillarity, electpegtakkCaBRaR84nBNeYTREEC iaRENRE sphem cal means. 20 I
Process according to claim1l, characterized by the fact that, in stage d),
the input of energy is an i nput ofigeceani2taltall cird heramsvandabr

chem cal energy. 25 | 2. Process according to claiml1, characterized by the

fact that, in stagBSHFioPhe ¥ i hp W FTSIBng BYCOGRbisHAP e tf fect s of
pressure and sucki RgptUBmeAthRechabebs) (Lfe 26geBbtiPebe transterred. 30 B
13700. 3 JL 28 | 3. Brocess according to claim1, characterized by the fact
that, in stage e), PrReePpxpAgordiopt &onshebynivenédenar adhesi on or gl ui ng.
5 14. Process according to clain1%3, char %% Q%éﬁﬂ Q% the fact that, in
stage e), the fixing is obtained ﬁgﬁF&an 3: Lo GFRSVeh8Ry resin or
a reactive or non-geaetibve vilwd Layestria®ih§. Frenesq ase@pdiendoto claim
1, characterized by the fact that, in stage e), the part of the transfer
support (14, 24) thaplesenptapéris t ©ft hethabel s§leebhvter revanader26) is
renoved at, | east p i y Prac ikng .to claiml5,
characte%ﬁ%ed by tﬁggkg%% ?ﬁ%grkgggsg%dﬁﬁgngggg%gég ‘east partial, of the
part of the transfer support (16, 26) is carried out by one or several

nmet hods 20 chBEBAIGRBnHESCRIPIGON (OFC ITHE|IRREEBRRRL EMRODEMENTS | OB att ack
of the adhesi I | i cation of nmechani cal forces and breaki ng al ong
a weakened Ia?gF eégﬁyyiagrocess according to claim1l1, characterized by the
fact that, in stage c), we add to the transfer support (14), neans (15) to
keep it rigid during staggemeraBly!| &pcBkderRsS €66 0pFHRGsls0 Lhpl 1ed7,

characterized by the fact that, in stage c), the B 13700.3 JL
to” elements fully or partially made on substrates by

15 the techniques of microelectronice and/or opto-
electronics. The elements can possibly be made on
one or several layers of -chemical stoppage. They can
possibly be subjected to an electric test on their
initial support.

20 In case there exists a strong surface
topology, a polishing of the surface can be carried
out by the deposit of material followed by a
chemical-mechanical polishing or by filling the
volumes with a material sufficiently smooth that

25 does not require any subsequent polishing. If the
layer of filling material is sufficiently thick and
rigid, it can also fulfil a function of
rigidification and make up the transfer support. In
addition, it can, when necessary, fulfil an adhesion

30 function.
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29 means (15) making it possible to rigidify the transfer support (14) are
renoved at least partially. 519. Process according to claim1,
characterized by the fact that the surface | ayer includes at |east a

. stoppage | ayer (12, 22, 32) adjacent to the part of the initial support

(10, 20, 30) that does not correspond to the surface layer. 10 20. Process
according to claim 19, characterized by the fact that the stoppage |ayer is
al so renoved. 15 2I. Process according to claim1, characterized by the

fact that, in stage a), the_said elenent (11, 21, 3 constituept of a

m croel ectroni c and/ or opﬁbﬁf%E??Bn% c%ﬁ&%ﬁﬁsaéﬁﬂété% Hﬁ&%oﬂ“%e t&ni cal
device, is teshed torzdsget er gupgorts WH ki BHeCORGitdiQNS. ghgpasteri fixing
of 25 depositin% with that support. 22. Process according to claiml, zed

by the fact tmatlecudagt agéhgpionhe ohuetr appbay suppdni | stobt aThed by a

| ayer of material he surface layer, material |ayer formng the transfer
23. Process a@?gF&ﬁESEt§‘C?ﬁ%ﬁﬁql Op@ﬁgﬁggtgfﬁféf' ?ﬁﬁg%%%twﬁﬁ%t, in
stage c), 3hetBel3d@Pidcdd to30ceméet iiigtd Sconthiced 4r&Mmsmdotaur f age | ayer
and/or fromthe transfer support. 24. Process acconding toclaim1, 5

char act er i zed 3PeEROTY attYERatCHef S BABIHLXi Fy % hELEi nBRTSRBPort of

Fixing. 25, Protess Mochrs bo o Cr alehy 0 char oot orrz By thet act

fixing. 25. ProCess according to c 10 c e fact
that, in stagmagprialstchpesen phanged t donbleafathe ssiiedioteentnim( 11, 21)

constituent of .the active_ or passive mcrpelectronic d/ or optoel ectronic
devi ce and/ or SAVSerSHit 18 26 yﬂe&fg:é’ eacg%?mjgg?b gﬁgi’m?o aPacteri zed

by the fac tbabteiseesitheel nkbbah) suppaxl (Psd s @pithecdOglypg, that is
to say, made up_of a silicon substrate bearing successively a silicon oxide
| ayer (22) an@idR&os ordes | sppesifed or thermal.

The grasping of the labels can be done
by a classical pick and place technique or any other
technique by which the label is held and energy is

15 locally introduced to induce the breaking of the
label to be transferred. Advantageously, the label
is handled with a tool that can suck it up while
exerting a pressure to have it separated from the
other labels. The tool enables us to transfer the

20 torn off label on the final support.

Preferably, the transfer support is a
substrate used in microelectronics and cheap, for
example, monocrystalline or polycrystalline silicon,
glass, sapphire,

25 The elements can be made on an initial
support made up of several stoppage layers. The
usage of several stoppage layers is advantageous to
smoothen the surface resulting from the chemical
attack of the initial support. The usage of several

30 stoppage layers can also enable us to remove the

particles resulting from the vertical weakening of
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20 which the said elenent is nmade (22), the silicon oxide |layer is used as
a stoppage layer. 27. Process according to claiml1, characterized by the
fact that during the fixing on 25 the final support, the | abel is aligned

- on that final support by using marks pre-established on the |abel and fi nal
support or by using a transfer support made of transparent material. B
13700.3 JL . A 18

A, A . AR Ase. Ase. Ase. AR AsR A5R AssR A, . A?. A . A?. A?. ASR AR A, . A?. A9. AR Ase
.A?. As. A A . A?. As? QP +- ,

i 2| 1 2A( 9%8% %) FRex zlf%kee % VEa) RE] ST e B8P B8F YR aPfa) EBfca] ca] cal
ca] ca] ca] ca] caleakgalkcalhippbeiral ca] cal] ca] cal] cal] ca] cRa! *, 000666<<<<} ?BBB} B
C:FNGﬁGaGULLLNNPARQRTRRRFxsniﬂ_Z]ca]ca]ca]ca}ca]ca ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] cA] dHljxe] c greapdg] caf c arral e teige a oiR7 TUYS WHWKWKY
YZZR\ b\ e\ " " b2 ﬁ@%ﬂgﬁé YQﬁ?gthgF upi a%g%hg%gcqbgaLgahﬁ?]gﬁ%ga]ca]ca]c
aJ ca] cal calcaJcalcaJca]calcaJcalcaJcalcal caUrcaJcalca] ca] cal calfca] ca]lca! m
mmmm s| ss2y OalRe{ balrt1al~seWWOKBA] Kiesai.d_Z] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calca]ca! @8e#
n~z}~\|mwnhcAY]]]ca]ca]caTE%TE%]cL}caTB@Y%a]%a]%ﬁ?% Febfcalla] chPEa] calcac

I\ 1gh miLe) « } xspi degl 111 ca ca
ngfLgfLgfL3?%%?@%?%3?%§?%%§%&fggf?é%%%?%é}%g}ca za g%%%gfhgfg%]%é]ca]ca]ca
] ca] ca] ca] ca] whlich! semi-conducting chips 11 have been made (for

%&RUVt uf t id Z
oari vyt biankde2) 1] caleal el calealoo cgloal gl seleal el sgheal ool o @

cal

Y&RUVt uf viyorst bempbeledlk) ] catealaahga) €8] cadiral plan] &alowa] cabcatgal cal caj ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cabnCh@ +Y@
10%0& () - &816%BEE) - SHEPSogS (FrMBoBR 2 Fed0dgam( the rEgh oFf (Fhooswus! xY@

(¥
108’8 Yauied) g Ocu 10D txalne oo 1o
10g?10%g¢& () - 96r; 1edpaiplle FHD 76,08k} As10%&Hat (st fd ) - [aye 0% () - (-

W& ()-(!- UR' () - (! - vR' () - ~\ 1l %R () -0! ~
igé%§(§?ogioqégé§}géfgé E%gggi(%o&ggeneity\iﬁ'thgp%%é%s eélsf%ce

15 it forms a stoppage layer and a sacrificial layer,
for example, in relation to dry or wet chemical
engraving.

As shown in figure 1B, the substrate
surface 10 including the chips 11 is smoothened to

20 allow gluing on a transfer support. This operation
can be obtained by the deposit or the spreading of a
layer 13 that can be made of glue, epoxy resin or a
mineral material such as glass, silica or silicon. A
planarization of the layer 13 may be necessary. The

25 stoppage layer 12, the elements or semiconducting
chips 11 and the layer 13 form the surface layer of
the initial support.

In figure 1C, a transfer support 14 is
glued on the free face of the layer 13. If the layer

30 13 is an epoxy resin layer, it is then polymerized.

If the layer 13 is a mineral layer, a thermal
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10z>10% & ()-!x- 109&' ()-(gppVWwWU3~\:!}@ 10%& ()-0!' @ 109%&' ()-0!| @

109%& ()-0!' @ 10%&' ()-0! @ 10%& ()-0!! @109 T& ()-0u~\:!! @10%& ()-/! @
1098 ()-/!' @10%&' ()-/ 10%& ()- 10T 10T 10T& 109 & () - uu93j wxwXx9. :

. 10z>10% & ()- @10%& ()-/! @10%&' ()-/!'@10%& ()-/! @10%z& ()-/'y@
109%& ()-/xyz| gE: 10z!}@10%& ()--! @10%& ()--! @

109 ()--&10%g& ()-Tss10%g& ()- 10z 10z/$g>?wxXMB7 10z 10g 10g
10g>10%&' ()-'t @ 10%& ()--'t @ 109%&' ()--!X@ 10%&' ()--! &@ 10%gg& () - - ?A
t1""zX6MB7 107! ~- 109%&' ()-0!+- 10%T& ()-0!}- 109%& ()-0!y- 10%& ()-0!y-
109%&' () - Oss108F&aErenks @ HbIRC RIS iR g s 1ap TenRYaY
10T&>109%T& () toX t hdO¥R a6kl shB¥&H6) 1Q!- 10%& ()-0: %9& P(()wu3dY: 10!'S
109%& ()-'!'S 10%g& ()-'1}S 109k ()-'!S 109%& ()-'!S 10%& ()-'!S

109& ()-')))w*****aVK@ 1Pigudg 1Dgshoys10¥gs (Hhed @Dkl (Jups@t

109 ()-&l'1 1(1%9& r@)fes ]é Oé%%ll(y) ) tflé +{pafr@ 5&3%X6t\f1Ke@ initial support
5 that does not correspond to the surface layer, has
been removed. This removal can be done by a
classical method or a combination of classical
methods: mechanical rectification, polishing or dry
or wet chemical attack. The substrate may have been

10 weakened in depth by ionic implantation of ions or
gas before completion of the component. The
separation of the substrate thin layer can then be
obtained by input of mechanical energy (see document
FR-2 748 851).

15 As shown in figure 1E, a piece of
rigidification 15 igs fixed on the free face of the
transfer support 14. That piece 15 can be a cutting
support. The labels to be transferred are then pre-
cut vertically by cuttings 17. A label 16 to be

20 transferred includes at least one chip 11. The pre-
cut of labels is carried out fully in the layers 12
and 13 and partially in the transfer support 14. The
pre-cut leaves zones that can be broken off in the
transfer support 14. This pre-cut can be done by

25 chemical engraving, by means of a c¢ircular saw, a
disc saw, a thread saw or by ultrasounds. Depending
on the application, the device can be completed
before or after transfer on the final support.

The free face of the stoppage layer 12

30 is chemically treated to eliminate the particles and

contaminating elements that may have appeared during
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1011 T 109 ()-f!T 109 ()-f!@10% ()- ! @109& ()- !

10%&' ()- t10%& ()-5.9/80000000zodY: 10!!s10%&k ()- 10T 10T 10T&10%& ()-!'T

109 ()-f!}T 109% ()-f!'T 109%& ()-fO0ala233] 4S5wWJ3dY: 10! ~s@ 10%&' ()-0! s@

S 10% ()-0!>s@10%& ()-0's@10%& ()-0!'s@ 109 ()-0!s@

10%##& () - 0S5556666666z0dY: 10! ~" 10%& ()- 10 10 10>10% ()-!s@

109 ()-0!'s@10%' ()-0!'s@ 109%&' () - 06Y7AA£%U L; ><wU3dY: 10!y 10%&' ()-0! ~

10% ()-0l'y 10%& ()-0!'~ 10% ()-0!'y 10%& ()-0!y 10%& () - O><<<<<<<<ME~_ =

10t y! ~ 109%&' () -109%& S&s109& ()- 10T 10T 10T&>109%& ()-!X

109%27& () - OME 7@%)(& S O’y %‘)3“@%0(%?2 )woufé-- @ this 1 §acg

109%& ()--!- 1@%@1&) for WP du1dst - a@ﬂéﬁlﬁh.sﬁﬁBB%%gghgﬁ}:s@Qppage

Al0%g& ()-~L10%& ()- 10 10 10>10%&k ()-!s3"@10% ()--!s3"@

109%&' () - - } BBCOgDEEsFxhas =been ISlamygl () ongS dv@eerads dfvghére @

10%g9& () - ! layers can be removed chemically by dry or wet

5 method or even by mechanical-chemical polishing to
simultaneously remove the pollutants present on the
surface. Furthermore, since the rigidification piece
15 (see figure 1E) 1is not necessarily compatible
with the chemical treatments a surface needs to be

10 subjected to for its molecular adhesion, the piece
15 can be removed just after making the cutting 17
as shown in figure 1F.

Labels 16 to be transferred are then

taken selectively (see figures 1G and 1H), with the

15 breaking zones breaking under pressure, vacuum
extraction, sequence of pressures and vacuum
extraction, sequence of pressure and pressure

release, sequence of vacuum extraction and wvacuum
release. Preferably, the breaking is done by the
20 sudden pressure of a tool 18, enabling us to handle
the label to be transferred, for example, an empty
pliers adapted to the dimensions of the chips.
The removed label 16 is then fixed on a
final support 19 by molecular adhesion as shown in
25 figure 1I. The final support 19 may have been
subjected to microelectronic surface preparation to
allow a molecular adhesion of the 1label 16, for
example, an absorbent-type chemical cleaning or a
mechanical chemical polishing.
30 The material of the layer 13 is then

removed by under-engraving, which  results in
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1L10% & ()- 10g 10g 109&>10%@&T() /'S 10%& ()-Hpl J"JIIKWI3_= 10! L*@
10% ()-'"'n@10%&' ()- '@10%&' ()- '@10%& ()- '>@10% :& ()- '@ 10%& () -
- KKyLLLLLLLzI*P1 1" 10% & ()- 10 10 10!'i> 109%&k ()-'tL*@10% ()-'!'L*@
109 ()-'L*@ 10% u&' ()-' LMNNnOPP' QWMU3MPL 1! &s- @ 109 T& () -! &@ 1099 T& () -#' @
10%' () -#! @109 () -#' @ 10%&' () -#! @ 10%&,,¢) - # QORARNRORPRQRTRzodY:"
1's10%@&' ()- 10T 10T 10T9>10%& ()-!s- @@% %& ()-14s-@ 1099 T& ()-!s-@
10% () - TRRRS%LLLZ::E?:q.gg 1 I 1O%&I ].Q 181(;@&' ()transfle?:(y& g&ppgrt
transferred together with the rest of the 1label.
This part of the transfer support can also be
removed by shearing, and the material of the layer
5 13 can then be removed by chemical attack. We obtain
the structure shown in figure 1J.
A second example of the application of
the invention is illustrated by the figures 2A to 2I
that are partial section views.

10 Figure 2A shows a substrate 20 used as
initial support. The substrate 20 is a SOI substrate
made up of a silica layer 22 used as a chemical
stoppage layer, and a thin silicon layer in which
semiconducting 21 chips have been made according to

15 techniques known to the expert. The silica layer 22
and the thin silicon layer make up the surface layer
of the initial support.

In that example, the chips 21 (for
example: microelectronic devices, TFT transistor

20 addressing circuits,.) are meant to be transferred
in a selective manner. The free surface of the chips
21 is then made interdependent with a transfer
support 24 as shown in figure 2B. The transfer
support 24 is glued on the free surface of the chips

25 21 without the presence of an additional layer.

By way of cutting method chosen among
mechanical cutting, laser cutting, partial cleaving,
defect production, cleaving initiation, cuttings 27
are made in the initial support 20, including in the

30 silica layer 22 and the thin layer, and partially in

the transfer support 24, to have breaking zones
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109 ()- GO3+109%@ ()-, 109%@ ()- !, 109 ()- !, 109 ()- VSVEWFVWGWHVWKVAK-\ :
11111 b@ 109 ()-! S@ 109 ()-L10%& ()- 10@ 10@
C10@>10%@& () - ! &5109%@E& () - ZX<XXXY Y Y}A<~\: 111111 @10% ()-m
snl0%g& ()-10%& ()- @10% & ()-!a@ 10% ()-! S@10%

& ()-}YZZE[R _\"\a\b\e\}rg\= 111111Ls 10%%& ()- 10g 10g 10g>10%g& ()-)-
1ocyg&'()-lt) 1ocy&'()-ly@1ocy&'() me\]AsA & wueg\= 11- 1096 & ()- 9% -

iggﬁ 8 %&_ ;Q'W%%Ib égﬁ(zf_ ng§ %_’b%ré&ft A ibels 26, with each
label including a chip. This is shown by figure 2C.

The massive part of the initial support
20 is then removed as shown in figure 2D. This

5 removal can be carried out by a classical method or
a combination of classical methods. We can mention
as examples, mechanical rectification, polishing,
dry or wet chemical attack. In that second example
of application, the rectification can be used alone

10 since the transfer face of each label does not need
to be smooth to be glued.

The 1labels 26 to be transferred are
taken selectively (see figures 2E and 2F) and the
breaking =zones are broken by one of the methods

15 mentioned in the first example of application.
Preferably, the breaking 1is carried out by the
pressure of a tool 28 enabling us to handle the
label to be transferred, for example, a vacuum
pliers.

20 The label 26 taken is then glued on a
receiving support or final support 29 through a glue
block 201. This is shown in figure 2G. The final
support 29 can be an organic material. It can be a
card meant to receive an electronic circuit to make

25 a smart card. We can choose a type of glue that can
be removed by means of a solvent (for example a
commercial wax or acetone).

The part of the transfer support 24
still present with the chip 21 transferred on the

30 final support 29 can be removed by one of the

methods mentioned in the first example of
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25

30

A technological supplement can then be
made on the chip 21 transferred as shown in figure
2I, for example, by making metallic contacts 202 and
203 by a technique known in microelectronics.

A third example of application of the
invention is illustrated by the figures 3A to 3E
that are partial section views.

Figure 3A shows a substrate 30 used as
initial support. It can be a substrate of GaAs on
which semiconducting chips have been made according
to techniques known to the expert. At 1least one
stoppage layer 32, for example, in Al Ga(i-x)AS,
separates the semiconducting chips from the
substrate 30. That stoppage layer (or possibly those
stoppage layers) provide the advantage of a better
homogeneity in the transfer since it constitutes a
stoppage layer and a sacrificial layer, for example,
in relation to a dry or wet chemical engraving.

The semiconducting chips, in that
example of application, are made up of basic
elements 31 and supplementary elements grouped under
the general reference 34. We can therefore say that
the stoppage layer 32 and the basic elements 31 form
the surface layer of the initial support while the
set of supplementary elements 34 is used as a
transfer support.

Figure 3B shows that the initial support
has been removed by a classical method or a

combination of classical methods. We can mention,
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0 for (%xamp e, &échanical rectification, polishing,

dry or wet chemical attack.

Labels to be transferred are then pre-

cut by one of the methods mentioned in the preceding
5 examples. Figure 3C shows that the cuttings have

been made from each free face of the structure.

Cuttings 37 and 337, respectively in line, delimit

labels 36 including one or several basic elements

31. There remaing a breaking zone between each
10 alignment of cuttings 37 and 337.

Labels 36 to be transferred are taken
selectively (see figure 3D), breaking zones are
broken by one of the methods mentioned in the first
example of application. Preferably, the breaking is

15 carried out by the sudden pressure of a tool 38
making it possible to handle the 1label to be
transferred, for example, a vacuum pliers.

The label 36 taken is then glued on a
receiving support or final support 39 by molecular

20 adhesion and the tool 38 is removed. This is shown
in figure 3E. The final support 39 may have been
subjected to microelectronic surface preparations to
improve the molecular adhesion of the label 36 on

that support.
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1. Process of selective transfer of

labels (16,26, 36) from an initial support (10, 20,

5 30) to a final support (19, 29, 39), with each label
made up of at least one element (11, 21, 31)
constituent of a microelectronic and/or
optoelectronic and/or acoustic and/or mechanical
device, the elements being made in a surface layer

10 of the initial support, and the process including
the following stages:

a) Fixing a transfer support (14, 24,
34) on the surface layer of the initial support (10,
20, 30);

15 b) Removal of the part of the initial
support that does not correspond to the surface
layer;

¢) Lateral definition of the labels, on
the set made up of the transfer support and the

20 surface layer, by cutting done according to the
thickness of the surface layer, with the cutting
leaving zones to be broken off;

d) Grasping one or several labels (16,
26, 36) to be transferred and their tearing off by

25 input of energy in the corresponding zones to be
broken off, with the energy input resulting in the
breaking off of these zones;

e) Transfer and fixing of the label or
set of 1labels torn off in stage d), on the final

30 support (19, 29, 39).
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2. Process according to claim 1,
characterized by the fact that the surface layer
made up of an adhesion layer (13) covering the said
elements, (11) stage a) includes the fixing of the

5 transfer support (14) on the adhesion layer (13).

3. Process according to claim 2,
characterized by the fact that the adhesion layer
(13) is a double face adhesive film or a material

10 chosen among glue, wax, silicon oxide and silicon.

4. Process according to claim 3,
characterized by the fact that the glue is a glue
chosen among polyimide, BCB and epoxy or

15 photosensitive resin.

5. Process according to claim 2,
characterized by the fact that the adhesion layer
(13) covering the said elements (11) is a layer

20 deposited and polished.

6. Process according to claim 1,
characterized by the fact that, in stage a), the

fixing is done by molecular adhesion.

25
7. Process according to claim 6,
characterized by the fact that the fixing by
molecular adhesion is reinforced by a thermal
treatment.
30
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8. Process according to claim 1,
characterized by the fact that, in stage b), the
removal of the part of the initial support (10, 20,
30) that does not correspond to the surface layer is

5 carried out by one or several methods chosen among:
mechanical rectification, polishing, dry or wet

chemical attack, breaking along a weakened layer.

9. Process according to claim 1,
10 characterized by the fact that the cutting is done
by dry or wet chemical engraving, sawing,

ultrasounds, cleaving or laser beam.

10. Process according to claim 1,

15 characterized by the fact that, in stage d), the
grasping 1is carried out by a technique involving
mechanical means, capillarity, electrosgtatic means,

pneumatic and/or chemical means.

20 11. Process according to claim 1,
characterized by the fact that, in stage d), the
input of energy is an input of mechanical and/or

thermal and/or chemical energy.

25 12. Process according to claim 1,
characterized by the fact that, in stage d), the
tearing off is done by combining the effects of
pressure and sucking up on the label(s) (16, 26, 36)
to be transferred.

30
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13. Process according to claim 1,
characterized by the fact that, in stage e), the

fixing is obtained by molecular adhesion or gluing.

14. Process according to claim 13,
characterized by the fact that, in stage e), the
fixing is obtained by gluing by means of glue, epoxy

resin or a reactive or non-reactive metal layer.

15. Process according to claim 1,
characterized by the fact that, in stage e), the
part of the transfer support (14, 24) that
corresponds to the label(s) transferred (16, 26) is

removed at least partially.

16. Process according to claim 15,
characterized byn the fact that the said removal, at
least partial, of the part of the transfer support
(16, 26) 1is carried out by one or several methods
chosen among: lift-off technique, chemical or
selective attack of the adhesion layer, application
of mechanical forces and breaking along a weakened

layer.

17. Process according to claim 1,
characterized by the fact that, in stage c), we add
to the transfer support (14), means (15) to keep it

rigid during stage c).

18. Process according to claim 17,

characterized by the fact that, in stage c¢), the
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adjacent to the part of the initial support (10, 20,

30) that does not correspond to the surface layer.

10
20. Process according to claim 19,
characterized by the fact that the stoppage layer is
also removed.
15 21. Process according to claim 1,

characterized by the fact that, in stage a), the
said element (11, 21, 31) constituent of a
microelectronic and/or optoelectronic and/or
acoustic and/or mechanical device, i1is tested to

20 determine its working conditions.

22. Process according to claim 1,
characterized by the fact that, in stage a), the
fixing of the transfer support is obtained by

25 depositing a layer of material on the surface layer,
with that material layer forming the transfer

support.

23. Process according to claim 1,

30 characterized by the fact that, in stage c¢), the
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cutting is carried from the surface layer and/or

from the transfer support.

24, Process according to claim 1,
characterized by the fact that before the fixing on
the final support of the label(s) (16, 26, 36), a

surface preparation is done to improve the fixing.

25. Process according to claim 1,
characterized by the fact that, in stage e), a stage
is planned to reveal the said element (11, 21)
constituent of the active or passive microelectronic

and/or optoelectronic device and/or a sensor.

26. Process according to claim 1,
characterized by the fact that since the initial
support (20) 1s of the SOI type, that is to say,
made up of a silicon substrate bearing successively
a silicon oxide layer (22) and the silicon layer in
which the said element is made (22), the silicon

oxide layer is used as a stoppage layer.

27. Process according to claim 1,
characterized by the fact that during the fixing on
the final support, the 1label is aligned on that
final support by using marks pre-established on the
label and final support or by wusing a transfer

support made of transparent material.
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