feBel.vGTmes 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 COF THE
</ NVENTION 1 - Field of the invention The abovenentioned invention concerns
the selective transfer of one or several elenments we ca | abel s, from
a manufacturing support to a 10 receiving support. It cﬁwmmmmw "
particul ar, the transfer of seni-conducting chi ps, part
conpleted, fromtheir initial substrate on-which they are nanuﬁactured to a
new substrate (or 15 receiving support) that can itself be treated by
m cr oel ect r oni c AROSIHEA S . S EGRCT ke MTRANS BER 0B SATSLEAST pGNE | ELEMENT!t 0
transfer chips that nEROMakN DNZTIALecSUPEORTAMOy At FINAL, SUPPORTANDPl e, chi ps
of 1 mR2 to 1 cnR area, 20 fromtheir initial substrate to a support nade
of treated or non-treated sem -conducting nmaterial, transparent material,
(exanpl e: glass), a soft or rigid sBESGREPTEON I e: plastic) or a support
made of ceramcs. It also enables us, for exanple, to 25 transfer

optoelectrqplcBg@ﬁggagﬂbso§u§ﬁgagnygﬁyfdﬁxﬂ cavity surface emtting |asers
or VCSEL or small pireces of IIl-V sem-conductor fromtheir initia

substrate on silicon small plates that can be prepared according to
m croel ectroni & %eEhniquef 3@eidnwﬁ@¢dcmo obtain I11-V seni-conductor

el enents on silicon. 13;00 3 % . ,
a ovementloned invention concerns

the selective transfer of one or several elements we
can call labels, from a manufacturing support to a
10 receiving support.

It concerns, in particular, the transfer
of semi-conducting chips, partially or fully
completed, from their initial substrate on which
they are manufactured to a new substrate (or

15 receiving support) that can itself be treated by
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 semi-conductor from their
initial substrate on silicon small plates that can
be prepared according to microelectronic techniques

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

A

*G00002+*

silicon.
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I't can also apply to the transfer of electronic circuits, electronically
tested and thinned down if necessary, on a plastic card by neans of glue to

.make smart cards. 5 2. - Description of the prior art There exist several
nmet hods of transferring sem -conducting chips or group of chips to a
receiving support. W can nention the technique 10 called "epitaxial lift

off", organic or mneral gluing (by nolecul ar adhesi on) and the techni que
called "flip-chip". This latter nethod doés not enable us to handl e

i ndi vi dual conponents of small dinmension or extrenme thinness as with the
two 15 previous ones. The keclwdrqualepr nmpldl % uithg ofrapBéedl apfadhesi on

is well known us i.als. I rs i op_i.ncl.ude Wwo

di fferent typeésP%?Qgﬁligg: %%’Iscgyben’t glgﬁ'ie%%@é%&%&gséphg F’gg?o g%ﬂ%ing. In
the case of abshibesfi Hawrng.ift haegkeeagyr, esoht sa f pdmditie evakdt i pp of the
interaction of -OH groupings on the surface of a structure toward the
formation of SpeaBEohogdeei hotHakeasBasE SAFASon oxi de. The forces
associatedgwith this type of 25 interaction are strong. The gl uing energy,
in the order of 100 mJ/n2 at room tenperature, reaches 500 mJ/n2 after
anneal i ng at 400 € DescB8iptionte§. the phiorasetof hydrophobic gl uing, the
gluing results fromthe evq'lution of .t he interactilon of the 30 -Hor -F

groupi ngs on the surface di*®%fe st ffdthre t 8&YPI8Lt he BFERPABONds®F n the

case of silicofrddBdPPidglbeni3cadhastong A8 pEl WG ga'fiéhaésgker than
for absorbent gluing up to tenperatures in the order of 500-600 C. The

gl uing energy e gyeneraivyndesupppritd Wy che blendd arettiml tichihgaedeby W P.
Maszar a aﬁg 5 al ('?n fhe, arti Cie ]'_'Bf)tndig%,pf silLi com vva(;ers for 1
silicon-on-i nscfﬁ]é&% " p%’f'f%’ﬁle%i ing AppT ™ Phy%.g%ﬁj(cm),rl\ld\“/]e%’é? 15,
1988, pages 49;4113&1@?49&9; Tle ez@llayol adhekhiong! UbAE efigs i tiscloaigeaabl e us
to achi eve reversi bl e nol ecul ar adhesi ons 10 where, as divulged In the

FR-A- 2 781 92akedmehilin tehipihesi Bt enekdfjtof tPrtlp@nednes carPbe | ow on
the transfer s d ABd dhen gl SIENLS Q1R @&Bﬁéﬁ%ga%fb%rﬁéfﬁt ed to

have a stronger adhesion energy on the receiving support than on the 15
transfer suppaiimerndirn enabl i agtusméo shliankibeel nst r arisfer tdre el ewent anong
n. In that _docunent, the adhesion energy is |ower between the elenents to
be transférredEnE 4 HeMsfer support than between the el ements and the

receiving support. Yet, tRfe technique of mineral gluing or
molecular adhesion 1is well known for numerous
materials. Molecular adhesion includes two different
types of gluing: absorbent gluing and hydrophobic

20 gluing. In the case of absorbent gluing, the gluing
results from the evolution of the interaction of -OH
groupings on the surface of a structure 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 mJ/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 Si-Si bonds in the case of silicon
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20 energy we obtain during the gluing between the el enents and the

recei ving support is an adhesion energy at room tenperature between 0 and
.200 mJ/ n2 dependi ng on the surface treatnent and the materials used. The
bondi ng energy between the elenents to be 25 transferred and the transfer
support is therefore bel ow 200 mJ/ n2. The method described in that docunent
does not enable us to transfer elements stgongly adhered on the transfer
support, for exanple, at energy above 200 mJ/n2. 30 FR-A-2 796 491 di vul ges
the transfer on a final substrate, of chips individually handl ed on B
13700.3 JL 43§ F&ﬁ?ﬁerTgﬁpp ﬁP OF W ST Hhey ShaVé n &8 E&%r ehand.

“The chips are badibydwdl Iy a8 68 ithederansh@s SUPPERS . obRBRKSH O
openi ngs nade through that transfier support and going through it 5
conpletely. A 5O6h&NICL. (The ekabpyeeneygveidasgeneznldw Yetewevineal or

Ppneumatic actign, or a.,conpination, emnables us.to disconpect a chip from
the transfer s%b’po&?eaﬁg‘é} hgﬁgglofi a .\élﬁg%e%n yh_eﬁl’ cei W%%pﬁ‘&%{. Thi s
approach can apply tihthgel@rtaWwiadhesdedig 8fChHil idbd hRat&agsirey support

and to a strong one on the receiving suggqrt. It requires the preparation
of a special tpaAsten-supposulaigrhapubdéshednditi ohed Arplenabhest-he

sel ection of e L\ e e.transferred. | it it is not
conpati ble wi t%ﬁpﬁg)érgrg&ae%%e%i clﬁsd re]'l%esg:eét”r %%gg%éljﬁ%p%% 4suc " as the "pick
and pl ace" equi pment. The e Ador¥61958fantha\OgRAuB50 20 7lr glioesi meains

di vul ge the transfer of fine el enents 20 processed on SO substrate for the

pur pose of i ncPBabilfy Ushet? nBERLEVFoF Y&ETS MR earftr heki byt t REhESAHEBSent s
less fragid@. Qhelbl Stas tcﬁfv&p%@@nﬁ@t Enar grIRAE DY, gPagss Of |, GERE! ect ronic
en they 35

cl assical technol ogies; t are linked together by a metallic
deposit. Accor heg adhediatn nenbody tdfe thenerdtemendshecanabef etowedoar e

adher ed on 2 LERRS! L SUPROr SlWLED a.cheriel shappage | oy fas beer
uncover the stgppageedPeckhay@an Neyd , dheatponsentgavee §ol keebhyeky | oi ned
B 137003 JL aghesion energy on the receiving support than on the
15 transfer support, thus enabling us to selectively
trangfer an element among n. In that document, the
adhesion energy is lower between the elements to be
transferred and the transfer support than between
the elements and the receiving support. Yet, the
20 energy we obtain during the gluing between the
elements and the 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 mJd/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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‘on a receiving support. The transfer support is then taken out. This method
enables us to transfer a set of conponents in thin layers toward a
receiving 5 support. It is therefore a collective process. In that transfer
met hod, the conponents are kept together with a thick support that enables
us to handl e them Never can an individual conponent be separated fromthe
others due to the thick 10 substrates (inigtial substrate, transfer support,
recei ving support) that are always in contact with the conponents. This

met hod does not allow the selective transfer of an _elemept in thin_|ayer.
The techni que EalteqSasH « SRPRPTE 1% ST3EP ChSEI dEYR. Peem MLFer a

-conponent in abefHELNAANAl TRNNEhipEhesfé I SihEhaRuEANS) Shankl kLAY by
epi taxy, components to be transferred {see American patent No. 4 883 561 in
the case of a thempl srangfiefer )supbartepi ttixarks| ager s ganing20 madert ed
‘(see the Anerigan p tenth No._5 40 983ui n tEe case of _do %Iﬁ:e trhanséer).
Before the formai? SR of "&t1 T4 T S er SURBRE Fg AT t%%l%%n% et at
sacrificiak | aysiipl&t €Dy axetnddhdec 41 OWEBrs Wiginlles. Biie realkr Sofre
defined by 25 photolithography. A resin is deposited on the |abels so as to
curve them an®®i vawihem hamiciade sPFucPReaItadyia heagbhehal &F the

under - engr avi va i of .t akt | esjd T,

sacrificial | %@%é?ﬁ%ﬁ’ c%g%tbcl(a%ﬁ yugt {Egcckééggéhagf%é p?g@gssfg%lnnce t he
filmforned byrlidetephbdred suppenst i sndutvethae tixe adhepedt ld fthen bends
down B 13700.3 JL , 6 little by little, which enables the attacking

sol ution to pefRETLHYENG hEvEPSEEs | FRE8r AR AR Mkt GBBN ABRLY | FA aF¥t he
substrat ey gWieyh NgqabLaeK ick Y eEnibhed idya CQQaﬁsféﬁcgvx?p%thbyamans_ of 5
vacuum pliers and then transferred oh a target substrate (See the Anerican
patent No. 4 883 561)sbromg aoheansfier theppaeceissag hesupmitcan pat ent No.
5 401 983). After the transfer, the resin is chemcall,y .renmoved; _then the

| abel s, transfetFedrTh 1 ?heprgeaf:@hansuﬁgtr&te,Spa?rcéLas"'ub:%plfatré%f?B t her mal
treat ment undedug@ssurtndtd HeEPVeekhe gafiditaphed i Bot henapierfaee. In
that technique, the sacrificed |ayer is an epitaxed |ayer; hence the nane
"epi taxi al 15 99¥actoion  ofhe eslcdheglemeas bEC| nbevitansievredol | Beti vel y

transferr o] b fer, suppor n in ep e Van der
Waal s for ggs o%né‘%é%}gi vilr?g ggpp%??, %tqr?‘%r?@?l%ﬁﬁ‘% r egegncgg%hgtta%dn%%r

support has beeircrenEMest rdifiec MaEquigtheait agacdf tbi StRE tgshek quend s t hat
it recovers the initial substrate. However, due to the lateral

under - engr avi M} &Fet RAERTEHE ci al | ayer, the dinensions of the chips to be

transferred are limted. The arid glg ofgol YARL ONGM THd and@loa oA PP! -
Phys. Lett. 56(24), 25 1990, page 2419 nentions a mexinmal size of 2 cmx 4

cm and quite |doaprentekidigrulges. tithe tuetigfien spefed fiise). Ilawentis t he
R N CE Y R MR N R e
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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‘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 many
years (see, for exanple, the Anerican patent No. 3 943 003). This techni que
i ncl udes depositing a thick photosensitive-resin on a substrate, exposing
and opening that resin at places we wish to deposit a material, which,
generally, is 10 a netal. - The material is depos%%ed by a cold depositing
met hod ( gener aPRy2by SFELVERNS SURRDT ton T WPt e%ir FARROBE %ﬁetgﬁﬁbtrate.
‘The material deppshtedereally only adheres at the places where the resin
has been opened. The resin is then 15 dissolved in a solvent (for exanple)
acetone) and only the adheThing pethsdofenahdesatuer iwd teamsfer Ghheetnet hods

are proposed in_the docunept EP-A-1 041 620. They enable us to.transfer
thin chips on 8EhoSPTRUPEBFE. ThesH Mot HEFELF e%?(yatf el oh®FREViREi vi dual

treatment a&f tBEpEBLRS. Thheighi PsepfoslURd 8HE1OYL PHE PrirddAanstar
support, are individually made thinner and are then transferred on a host

support. It isthat ateeinsder vanethked menthor componientsi nggre ol keped by 25
an i ndi vi dual Eéﬁgé{le{, th mt ge éﬁ?g{(raéqep SrLéMV@gY G:e TI—{?E%(Ie NVENT] The
pur pose of the Ventiron 15 to0 s€el'ective fxfrans aF 19 ftlﬁﬂ S to say,
one el ement orhangleupidm el Newats)car efagr abhdividadl n Hdupagenpeus or
het er ogeneous | ayers froman initial B 13700.3 JL 8
separated from the others due to the thick
10 substrates (initial substrate, transfer support,
receiving support) that are always in contact with
the components. This method does not allow the
selective transfer of an element in thin layer.
The technique called “epitaxial 1lift-
15 off” enables us to transfer a component in an
individual manner. The first step consists in making
by epitaxy, components to be transferred (see
American patent No. 4 883 561 in the case of a
simple transfer). The epitaxial layers can be
20 inverted (see the American patent No. 5 401 983 1in
the case of double transfer). Before the formation
of all the layers making up the component, a
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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‘support that may be a manufacturing support, to a final support. It enables
us, in particular, to transfer electronic chips that may be manufactured
fromany sem -conducting material. It can be one or 5 several VCSEL type
lasers, one or several photodetectors in cavity, or a conbination of

phot odetectors and lasers . It can al so be one or several electronic
conponents, circuits for smart cards, thinfilmtransistors, nenory devices
or a 10 conbination of conponents with an opto-electronic, electronic or
mechani cal (NENS% function between them etc. The invention allows the
transfer of a éhFplRad®Yup b¥tokR: or WBaghr alengdSms | dske s attarkéngonical |y

manuf act ured agdrhestad b a SR AGLYT| PoSURSLIALE (10 CRAsnQtsLaP. for

exanple) to a reading an essing circurt rmade on si n-anot her
application, thetwageanthen fallmwsnd heher andlseranfe .oMicerel €eér antack
conponents on 20 a receiving sy function _such as

ort with only an opti cal
a glass, a waveSglR¥RY et d€ | tflgl%socépl oR& t ‘?Y%‘ﬁg‘ﬁe Yof Mga8&ni S€onduct or

el ement made up,ehuAn ﬁl?&&éongﬁdciﬁﬁéht QPaﬁsESE§EHin8nSUEp°E rbRat is
used for the handling of the functions carried out 25 by the eleCtronic
circuit, such ssbstmatecdsds. thei dmeransirepdtantsaler 4 @8vabéapesy t he

i bei that it i nt t | ect i ti |
opt o- el ect r oni Btor 2 retFEAPEST fAREPPEN ohSGSsubStr AFBRAFER CRRBRtbe

achieved with y8e rsequbiedad) quakibky hepiktanytehy, depesidesdm bysany
other means used in mcro-electronics. B 13700.3 JL 9 It _is obvious that
the epitaxi al ghemtfasdlyt remeyesondien wihf dapedst ditangfgmweed noni nk

parameters (se al - hundr ot achi pth a i t hat
woul d pr e\%/‘eont %/ﬁée cfeefgc%lc}gl[%n%g?})sg%{%%%’r %?%ct&tfl}%%aé% %ﬁtiggﬁg‘“‘gx
characteri sti csrdaueméntt hedairesereesote stouctaetiade dehecigas | trappefier area,
it is obvious that, we, canngt, with mcro-el ectronic processes, nake

conponents on PRatReciBEPpERES; firstly, because the latter do not
wi t hstand the 10 tenperat S d : dl b Ay ot by
Ui EStHae _taél%ﬁgf%],er?fhe %‘é@ﬁ%lc}é‘ﬁ/ f‘égag

nature, conpatible with the cleanliness a of front-end st s in the
sem - conduct oris ndust repitdaxedtidiliayer,; t henicevebhheonnemeabl tspitsaxbadssoci at e

a thin conponent_on a_suppQLt by.using a 15 joint b | ecul adhesi on
that is cgr%patfbﬁe'?\ﬁ:h'thgf’efréﬂlﬁmgﬁ‘ 5, 'ﬁ?lr}S &9 _ov%n‘g’g‘”t ual‘f%‘ét Phe
conponent aftefolravs{@E1 Y tthRIsFERSERE SHCR asryhbhehi Ghgpmeer ghyres, for
exanple. In this way, for exanple, we can resune an epitaxy or carry out

the 20 connectbhonsaget wnssrdepescepbndt Varl dar Wappsr tformes tmnafer of
Label = o 50 eneblen s uhes,ou pebtes Liandd ot snanceradpedt e

in particul ar,sippdrtn hathbeen 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 gquite long attacking times. The

maximum speed is 0.3 mm/h in the case of low lateral

dimensions (below 1 c¢m). 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

B 13700.3 JL



‘25 losses of starting material as conpared with a full plate transfer where
only certain zones transferred are used to nmake conponents. Another

advant age of transferring | abels of nanufactured conponents is to be able
to transfer 30 an electronically tested circuit and, therefore, to transfer
only good conponents. B 13700.3 JL 10 In addition, the transfer of

t hi nned conponents has the advantage of regucing the vertical obstruction,
reduci ng the wei ghts of these conponents and, furthernore, making them|ess

S fragile. But the transfer of thin layers or films is made difficult by
their small si$82PRAETARRES THRAMRES t 5hdnd WM Td SEEcithe aELLRal

-handl ing, it iggfadyagtag uggga Lransfeergsuppaktohhat rhspHsed as a
rigidificator ?or t he haggrjlﬁﬁgﬁof these films, 10 To a\c/)oi dt e%’lr§> endi ng
out of shape ubdéet.coRsbraamt, 1893aven breaking. By rigidificator, we mean

-any organic or mneral support w.th a rigidity that prevents the breaking
of pre-cut zones, allows t esu\gﬁ(gﬁ'o t he® %‘ﬁl%ﬁdecﬁﬁﬁs%ﬁﬁ“ pFE%‘ﬁts

splits 15 and/ ebcfraghyr egeapnd/ onsbeeakipgs ekahmphel s eheel RHBALSaHO be
transferred. That rigidificator can be, for exanple, a nono-crystalline

silicon plate padentwi Nh.a & nP&d8m PRBLkneThisf pechniguet tmalutles be made
of glass or an tran§9arent ma%ﬁrigl, %-Eot'foor eXu rr.p\l/e in visible, infrared
or ul traviol et “FRFE-PH pa‘—’}ti L&, AakeOHE At g%neﬁ?séfl t 8 cth on the
support possi bkgbstRhsedl sapalsliaws drte dygadinenihad tdeimdhespvackayer (for
exanpl e: glue that can be hardened with ultraviolet rays). 25 The
rigidificator WSedifh thaardsresithed| ABsLFiddn phighuFrRRerabironi§ used in

m cr oel ectlrooni §s l(]ggg? crystal Ha@l%ﬁralp()liy‘ crysialid o stratg,1g! ass,
etc.) or Other supporis such as plastic filns sensifive ul'traviol et
rays, doubl e 3f@epasetingnmemeshsdt clpdriexdllyrs byTephdnetikagioalc. oht can be

a conbi nation of these different supports B 13700.3 JL 11 allowng a
better usage ofPREhe"}R e Hirtdacs Qgchtlﬁﬁ substrate” The material

deposited really only adheres at the places where
the resin has been opened. The resin 1is then

15 dissolved in a solvent (for example, acetone) and
only the adhering parts of the material remain.

Other methods are proposed 1in the
document 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 1is 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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‘them The rigidificator nmust be able to handle the set of chips to be
transferred during the 5 collective stages. It nust be able to selectively
free one el enent anong all those being prepared. For this, a pre-cutting is
done in all or part of the layers of elenents to be transferred and on all
or part of the rigidificator. Thus a zone maintaining 10 the integrality of
the whole is maintained, and it is possiblg to selectively separate the

el enents to be transferred by | ocal supply of mechanical and/or thernmal
and/ or chem cal ener%%thor exanp] e. The urgose of the invention is al so

to 15 provi de SPRGonFRaF HCeB88 o PRAREREFUE SRR TThetRurdose of
‘the invention gQpegrn ui,pg,rr%qesgtof es8beeLi Vﬁjs?’ t{ﬁ%n?ﬂii&fﬂléﬂbe'éof rom an
i ] abe

initial support to a final support, wth eac 0 made up of at | east
one el ement beitngnedrer o¢lachronbceldripsontbatndiay bet megludctammed and/ or
‘acousti c and/ or,_nechani cal devicg ghe el enent.s behﬁ% made, in a surface
layer of the i firal?iEppoPt ~GRARILAEIBPoFRSE LA uditngSEhePPo PRGN Y
stages: 25 @) Ketieta10f vaskransiss Suyrd, obnhecsurdacerd By ghstfot he
initial support; b) Elimnation of the part of the initial support that

does not corresigbegtors hdnsuFhdésyl ayer; 30 e9mbinatidn deff niptiafie-of t he
| abel s, on the set de u Y.t ransfer. _support, B 13700.3 JL 2 and
detediBts éﬁ#)laggré. e %ﬁ% g;%o ?%eoPﬁiSEngéyﬁﬁa he

the surface | ayer,” by a cuttling doné accor 0

surface | ayer, elellt ridhd Culdompdrets ,Ng cZanres dhatf pan e dy okerra f; d)

G asping of one_or several 5 labels to be transferred and tearing them off
by energy i nputhilR t hEidBr r eBEBRALAEOEENes ROMPEY br Fh&YiIG2$, WA h the

R R A e WL e S
final support. eBgctansitiict uent elechimticale nMEMSUnddusicaricra Metiwasn of one
| ayer of naterkggmah%%cﬁan be treated before or after transfer or be used

The invention allows the transfer of a

chip made wup of one or several VCSEL lasers

15 electronically manufactured and tested on a

manufacturing substrate (in GaAs or 1InP, 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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15 as such. The material can be chosen anong the sem conducting materials
(Si, SiC, GaAs, InP, GaN, HgCdTe), the piezoelectric (LiNb03, LiTa03),
pyroelectric, ferroelectric, nmagnetic or even insulating materials. 20 If
the surface layer is in addition made up of an adhesion |ayer covering the
said elenents, stage a) may include the fixing of the transfer support on
the adhesion layer. The adhesion |ayer cary be a double face adhesive film
or a material 25 chosen anong gl ues, for exanple, a polyner-type glue (for
exanpl e, polym de, BCB, epoxy-type ar photosensjtive resin), a wax, silicon

oxi de (SOG, PECVD or therndt t§pé Vfltﬂusex%tf eFPEnERY ARG F¥ovVthcovers
‘the elenents, L¢ ¢aR D RLAYREs GRS t £d 3RANAIPPEESEEMe Bnl3Y PR3 JL

13 In stage a), the fixing can be done by nol ecul ar adhesion, with that
mol ecul ar adhesaoameeens o sedebala folre hweldradsdt maminot rbest agridyedt he

‘el imnation of rt_of 5.the iLpitial part that_.does not.correspond to
the surface Id@gghc%ngﬁal&gyr%g&%oﬁF%%gpéﬂﬁﬂg?ﬂéévé;aeQﬁﬁqﬁﬁﬁP%hgggn anong
the foll owsng:tp@echagieak rieali fAratb99icD! chArAgLedh ¥ tabsWeiuLhegi cal
attack, breaking along a weakened |ayer. 10 In stage c), the cutting can be

done by dry orthetpreeeneal oéngeavichyradarieiectd t rlasanrisiex| @@ ng or
|aser beam I, stage d)., e qrASP)00cL8,68" Ti,ad 0t by, mechani gal means,

capillarity, et ect F o SPAEPE15- 1R anss of preéetrérably by pnheu aspiration,

for exanple) asbesssde cabhkaraadmpbhesitage o) , glhwstainer gyupppits can be an
i nput of nechanjcal_and/or thermal and/or chem cal ener,gé. The tearing off
can be done byfEo#bini nPagieis Efeectdtberprdsmod avdthsprrdti®Reon the

| abel s) to,be I@ﬂ$; n e N g , X is

obt ai ned gf} rm’%ée a&%ﬁ%esﬁ%%ao%agygél%tl?iylr?&l.quhe gQlﬁﬁlgtﬁce'g}ne a[)lleé(dﬁlo(%te by
means of gl uebepnayuresi rompatikd  eatth veher cleanldastsisvecmigteatid ayer .
After stage a), épﬁﬁgart gf t he trans%gr sug ort aorgespon ing to the | abel
transferred orP% FXMEE SR FEFABRI 10t FARSPENF GORGHCEBE 1 ARBVEH Yat | east
partially. That renoval cap hgsdoneoky ene QhvaftrievedlapIRishads ehosen

anong the following: the lift-off technique, the chem cal attack or the
associate a thin component on a support by using a

15 joint by molecular adhesion that is compatible with
the “front-end”. This allows wus 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 labels 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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‘B 13700. 3 JL 14 selective attack of the adhesion |layer, the application
of mechani cal forces and the breaking off along a weakened | ayer. The
weakened | ayer is obtained, for exanple, by the creation of mcro s
‘cavities and/or gaseous m cro-bubbl es obtained by ionic inplantation or,
for exanple, by the presence of a buried porous |ayer or by any other neans
that allows for the separation of the sur&gce | ayer fromthe initial
support. 10 Before stage c), we could add"to the transfer support, neans
enabling us to maintain that sqggprt rigid during stage c). After stage c),
the means to rigidify the ¥ramd@its@pporEheantbenpéabvedat thanged

-partially. 15 S GaJy be ch ]gﬂi ent, -out hape, .with the
bendi ng nakingggﬁéggggg i ng easi%gginqg%e t%%ﬁﬁin%fzoﬁgginiﬂgge ﬁggns can
al so be plasticettioal thetsurdden | ayeduchngi hbhkudeiathtdscasf Phesee

‘st oppage | ayer adjacent to the part of the initial support that_does not
correspond to FABPSHEREEe I13RLr. FHESNETBRFSge I'ﬁ?/]é?“ngan theh péeFénoved.

Bef ore stage ap, Lhesa gfel SRR r27 SIS Uiy Of afe A& CHL- £ BRLT @RI C

and/or opto electfTic and/or acoustic and/or mechanical device can be tested
to assess its mad&i dgfddrediltt dy thesragmad)l , sihe finatngnadfes hehemansf er

ayer. wiih tHARTRafE: RARGER br 18I T het bR anbPer B ghortt 8913700 3
JL 15 In stagevihtalBsusUtb ALl Peafsrerf opddie sndaces! agen and/ or
fromthe transfer support.

as a rigidificator for the handling of these films,

10 to avoid their Dbending out of shape wunder
constraint, or even breaking. By rigidificator, we
mean any organic or mineral support with a rigidity
that prevents the breaking of pre-cut 2zones, allows
the support of the set of chips and prevents splits

15 and/or fractures and/or breakings of labels or
elements to be transferred. That rigidificator can
be, for example, a mono-crystalline silicon plate
(001) with a minimum thickness of 200 um. 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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‘Before fixing the |abel on the initial 5 support, a surface preparation can
be made to inprove the fixing (cleaning, renoval of a sacrificial |ayer
polishing). During the fixing of the final support, the |abel can in
addition be aligned on that support by using either pre 10 established
mar ki ngs on the | abels and support, or preferably a transfer support nade
of transparent material. After stage e) , can plan for a stage enabling
us to disclose the said el enent constituent 15 of an active or passive

m cro-el ectroni c device and/or opto-electronic and/or a sensor. If _the
initial supporallewbigthebstrerypsadenhf ithe Properti@fe Up «Fch eflicon
-substrate succ %%vely supporting a silicon oxide |layer and a 20 silicon

| ayer in which e said elenent is nmade, the silicon oxide |layer is used as
a stoppage | ayer. BRI EF DERI Pldid £fcdtdr DRAYE NGBS Bhd e rertiamdled | | be

“better understood and ot her advant ages .and part%églariti s wll appear 25
whi | e reading e 98YF owwhg SRERS i pt? orPe gitvein e Brehorlwsdndist §

exanpl e, agco ' DYe draWfags | 9 apRgndi xearmng WabChieTe &t QK 1A to
1J are tra%svre?@gg%ect?on \\%el ews iﬁ:ustrati ng a first exaerrp?e of %513700.3
JL 16 i npl enfereatoma elenbetseimengi vd 1t tiueske being geemooot diFfgrt o t he

invention; - Figures 2Ato 2| are trangﬁgrsal seﬁ@ion views illustrating a

second exanpl 555 PnRtSTEMEHIBh OF SsetRchive I adFer Ofr d8s
according to the,dfyeski QlemerftsdWEShAthAndEeined ransVehsallisesti on

views illustrating a third exanple of inplenentation of the selective
tr ansf er part of the rigidificator. Thus a zone maintaining
10 the integrality of the whole is maintained, and it
is possible to selectively separate the elements to
be transferred by local supply of mechanical and/or
thermal and/or chemical energy, for example.

The purpose of the invention is also to

15 provide an economical process to transfer
components.

The purpose of the invention concerns a
process of selectively transferring labels from an
initial support to a final support, with each label

20 made up of at least one element being part of a
micro-electronic and/or opto-electronic and/or
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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"10 process according to the invention; DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS OF THE | NVENTI ON General | y speaki ng, the process
applies to elenents fully or partially made on substrates by 15 the

‘techni ques of microel ectronics and/ or optoel ectronics. The el enents can
possi bly be made on one or several |ayers of chem cal stoppage. They can
possi bly be subjected to an electric test_on their initial support. 20 In
case there exists a strong surface topolo g, a polishing of the surface can
be carried out by the deposit of material followed by a chem cal - nechani cal
pol i shing or by fard ithg tsherfestainesyew t oy aetetrt ahgsddhecaenbkgisgoot h

-that 25 does not require_any,subsequen olishing. Lf the |ayer filling
material is suffitd e ?yt?‘ﬁi‘:@%eﬁﬁdq‘?fg;t&% | SUREAS |28YF6|'fi"ff./tekh fQ-I?ﬁcti on of
rigidification a%t@%%é\hﬁ\. rdyed £re ISP P . bé o Asklbh i P ; 1t can, when

‘necessary, fulfil an adhesion 30 function. B 13700.3 JL 17 Different

t echni ques can be used to fi&he tFHASPERIsupPbrt e t heti ni sp¥pral
support : nol.ecul ar; _adhesi.on, . gl e resi . Thenm] ecu dhesi on
IS particharIy &S%é%ﬁi%ﬁebghéﬁgfﬁﬁ%éﬁ?¥gé%§itgggg%égiE?%Sboﬁﬁéc Yare
snoot h. Anadhesi emdxayer igpatbeitisefhd tdAdesgdird s f aesladyetoconbkhe
transfer support . It can be nade of anmaterial chosen anong a doubl e-face

adhesi ve film gl ®&ckedh off parififerths NSyl RIS Besiled ggyin the

or 10phot osensi ti Lesin) , on gl asssilicon oxide,
B?e#ﬁ%%? OE¥”&f£H€§§%fNE %hf

deposited or thermnal graspi ng el s can be doneby a cl assica
pi ck and pl ace techni que or any ot@eahefanrdng byawmdi chfikéngabethes hel d

and energy isl5lqcally introduced tq inquce the breaking of thelabel to be
transferri&. Advg Sde k| §het RET m%%%é%ﬁuﬁ%ﬁnmP?E d% ¢t29%hat can suck

it up whileexertiyng hePFaSIUr &dgpdiave it separated fromtheother |abels.
The tool enables us to transfer the20torn off |abel on the final

support.Preferably, the tiBnsferosgppbrents assbnente usew i n must

m croel ectroni cs,and cheap, f.Qrexanmple, nonocrystalline or .palyc talline
silicon,glass,u%%ﬁﬁﬁﬁ?%$ g.ﬁ?ﬁ?ﬁ%”%l%ﬁeﬁpf g%%y o RadSASTE Cﬁ1n %%glsupport
made up of sevedral bt epRAGRd Ayefsre TheUSTIR Oft BENSF@E SLORRAOEsEAYErS is
advant ageous tosnoot hen the surface resulting fromthe cheni cal attack of

the initidP suihorechThEhgs age 3T ade il BOsEBPEEHe AEPer Shaansemso enabl e
15 50, STV BRI ELes AReALATY (BT haert gl ookl it B
support. A firgCdapanpl e oheapplgiestdedreatfridie | (L&NbOon i sLifthOsiyated in
figures 'l\t()£§§§gfgc§}fg? pagééfge Sgéifg,Vi%¥§gnetic 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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Figure I A shows a substrate 10, for exanple in GaAs, used as an initial
support and on which sem -conducting chi ps 11 have been nade (for exanple:
opto-electronic or mcro-electronic 10 conmponents) according to techni ques
known to the expert. Chips 11 are separated fromthe rest of the initial
support by at | east one stoppage |ayer 12 for exanple in A X&G(I| x)As. That
st oppage | ayer provides better honngeneit¥3in the transfer since 15 it
forms a stoppage |ayer and a sacrificial ayer, for exanple, in relation to
dry or wet chem cal engraving. As shown in figure 1B, the substrate surface
10 i ncl uding the chips 11 I8 SfEdd@ehedkd t:bezctglawnﬁ/v gRui B ofPne t Pansf er
support. Thi's qpeLatign cann0e:gRtai neduby.hhe degosil gt tha,3p5eading of
a layer 13 that "Can be nade of glle, €poxy resin or a mneral naféerial such
as glass, silieaiffogckdcby. aAthleamali takclaamedlt .t he | ayer 13 nmay be
‘necessary. The 25 stoppage_layer 12, the el emegnts or semi conducting chips

11 and the layer 13 form tFe SGAE&c)-ayEhe ofliRenpkirralots Bor t O n

figure 1C, t st.er p S e f foth ayer 13.
1170 he Laydr S0RR3 T aR Pe o8, B R e e e
layer 13 is a sunfaak layer, canhbensarBiEV0fut3 By onkd dr eatvembdlenabl es

us to increase the adhesion ener to the tr fer support 14. Figure 1D
shows t hat them?ﬁp?aﬁl G 13ORgr et act§i¥9ﬂ§ Tt BFC ﬁ%lF%Etim

support 5 that gdeesrneht ¢8R, eSRYW dRikde sgﬁgaceofay@@t_haéhgﬁgeaiennved.
This renoval can be done by a classical” nmethod or a conbination of

cl assi cal net hatsackechasakahar edonfi eaweskengdl ilalyierrg or dry or wet

chem cal attack. The substrate,may have heen 10 weakened.in depth. by ionic
i npl ant at |alt9n of ions or ga nb@FS?é & rfplte ?oﬁug?l?%ecgf}m?&necﬂ?r?e Tﬁg
separation of ghe swbsidit ehéhibal apegrasinghensdieimpt aihedaHyuhapyt of
nmechani cal energy (see docunent FR-2 748 851). 15 As shown in figure IE, a
pi ece of rigi dFfee¥ingncrslpgeri Reamon the free face of the transfer

support 14. That piece 15 ng Pg. ttipg t T %§%? t e
transferred are then pr ecuﬁvsegt?%aﬁ?l;'/ by cg’ltt%tsnglf@ﬁé abe dlgutpo be 20
transferred insyudeschianieadt oneandjp thpillermitsgcut eledtbessatsccarri ed

out fully_ in the layers 12 znd §i agg partially in the transfer gu port 14.
The pre-cdf | gBERRS 2 SfesPERELTERAYbePr ARG n (PRBIFALASPer £9Fport 14.

This pre-cut c@p,Rs1 dpnenlyo25-abRTLa8 meagLavi ng, by means of a circul ar
saw, a disc saw, a thread saw or by ultrasounds. Dependi ng on the

application, the device cain betagaplket edtisefeneray anpet rcrandferawnn the

final SUpport'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 label (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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"The free face of the stoppage layer 12 30 is chemically treated to
elimnate the particles and contam nating el enents that nay have appeared
during B 13700.3 JL 20 the previous operations and would make this f ace
unfit for nol ecul ar adhesion. |If several stoppage |ayers have been pl anned,
one or several of these |layers can be renoved chemcally by dry or wet 5
nmet hod or even by mechanical -chem cal poli;ghing to simultaneously renove
the pollutants present on the surface. Furthernore, since the
rigidification piece 15 (see figure |E) is not _necessarily conpatible with
the chemical tFe3erEAVe a éGFPﬁge refeds the beaébe§bﬁpect%%VQ%rfoﬁ*F%s

‘nol ecul ar adhe ie re u af e
cutting 17 as %hg\r}]‘v’nlc%%qto% u§g ﬁ’e E E)P([eal g%;%%sl ?&anst% erre are en
t aken sel ecti velf¥ (skendi gurma]&éh@ahd 1laker .wiThe t eakenlede akayer zdres

“br eaki ng under gressure vacuum extraction, sequence of pressures and
vacuum extract P ﬁal§§&uen58rtﬁe§ﬁ%%%%rekﬁhd EFes%ﬁ?%t+%?e , "&&FPence of

vacuum ext ract Lgg;8advagHubEe] §aseouE" SfeAblunilice bianld #Hkd S one by

t he 20 sudden pressure of a tool enabling us to handle the |abél to be
transferred, fdpnéxampipd,arsratengt yopli épy @&@mniﬁmcbyhehdlpﬁnse@wg of the
chips. The renpoyed l.abel 16 is then fixed on a final port gy

mol ecul ar adheSFoR & PR ??§ﬁFe°FI Yﬂﬁ?¥|?ﬁﬁe Bﬁﬁ?ﬁ ey have

been subj ect edal QoWCIRY agid 08batHt i 8RC ol A duPfad®d Bhlew & wal ecul ar
adhesion of the |abel 16, for exanple, an absorbent-type chem cal cleaning

or a nechanlcathshenﬂcahlp@MPPMrﬁg 30 The material of the layer 13 is then
renmoved b%iynder-engraV|ngBe%h gh ééﬁé@t )Hn §e132881§ Jédd %&) the

transfer support, means enabling us to maintain that
support rigid during stage c). After stage c¢), the
means to rigidify the transfer support can be
removed at least partially.

15 These means can be mechanically bent out
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 layer 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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"separating the part of the transfer support transferred together with the
rest of the |abel. This part of the transfer support can also be renoved by
shearing, and the material of the layer 5 13 can then be renoved by

chem cal attack. W 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 section views. 10 Figure 2A shows a substrate 20
used as initial support. The substrate 201Ps a SO substrate nmade up of a
silica layer 22 used as a chem cal stoppage layer, and a thin silicon |ayer
in which sem conducting 21Inhigpsadmve)beethradeuattogdican t kel5dbeehni ques

-k to th t. _JIh il I 22 th hi Ll I Kk
the surface | ay8Eo SR FHFERGF SHBPDF t S Thatt @¥hnpl, CREPEHEDs 21

(for exanple: gyppeekectronic devices, TFT transistor 20 addressing
“circuits,.? are neant to be transferred in a sel ective manner. The tree
surface of the chips 21 isBefienenddeing erepdddait ant the t inhSfied support

24 as sho insfi gur% 2B. Thert aarésferresuaolpa rj:tonZ4 cis gl,ued an thetfree
surface of 1he®tR 8§ 25 21 WHSUT t e ﬁ)resence of “Hh d itl%ﬂgl Igyer. By

way of cuttinginpikbed cheren afDogndechadlieligytti r@mdvager eftti gy,
partial cleaving, defect _production,_cleaving initiation, cuttings 27 are
made in the i nPRFEREdGPPSr tlaxer i nePLPingh- t RBr3pIsithecafising 2f and the

thin layer, an ari y d tr e po 24, t reaki ng
zones B 13700. gth H%Ireér%ééhl’he%gﬁt?ﬁ%gﬁﬂé%%l iAirIItgldaaIins?gZ&BEWith
each | abel inchildgngda «m p.tHat s ssppbotn by f gy 2@1tHer mnapgeve part

of the initial support 20 is then renoved as, shown in figure 2D. This 5
removal carP beeéﬁf"g&éﬁhﬁ W@W%sgpcé‘%%%%raéﬁc BEYES onO&f

classical net hﬁ?éfel‘\ﬁb@g” JeRi0n fas- exappbes. fRfdaviccal rhRehhibgat i on,
polishing, dry or wet chemcal attack. In that second exanpl e of

application, thetezdéailfication can be used alone 10 since the transfer face

of each | abel does not neegd_to betsrmot toebec%:'uerdl'.nT =X I abelﬁ 26 to be
transferred are taken sel €etr%el §EEE8e Firgdfes Bng"2rP arftt $ha96r eaki ng

zones are brokenabyifgeuef tbh@inRileds 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 S80I
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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"15 mentioned in the first exanple of application. Preferably, the breaking
is carried out by the pressure of a tool 28 enabling us to handle the | abel
to be transferred, for exanple, a vacuumpliers. 20 The |abel 26 taken is
then glued on a receiving support or final support 29 through a glue bl ock
201. This is shown in figure 2G The final support 29 can be an organic
material. It can be a card neant to recei an electronic circuit to make
25 a smart card. W can choose a type of égue that can be renoved by neans
of a solvent (for exanple a comercial wax or acetone). The part of the
transfer support 24implémeptatént wi o t hehehi pselectansf er tednefierhe 30

*final support 29 can_be gennvggrgénon% o% %he nethog§rnentioned in the
first exanple of B B3908°3 3t § 16 Q 2 GTYETY, application. W get the

structure shown in figure 2H A teghpokegi eal PPt eAROt ¢ LaRAsLB8R,0e nade
“on the chip 21 transferred as shown in figure 21, for exanple, by making

metal lic contacts 29e@chhdn203 evi@ al llostinafingnawseoend cxaaels r ofii cs. A
third exanpl e of apgliiatiog Et t he iggené%on S 'Ilﬁstrateg bé %he figures
3A to 3E tRat are palrtal<¥eBtiSH vidhs. F'gure®3A°ShdvE a stBEEr&fe 30
used as initial supppitesttacaBrBeng svbsheatiaveht@hs on which

sem conducting chi ps have been nade according to techni ques known to the

expert. At |east one stoppage |-ayeFigRrefoBRexanpife,afe MrXGaverErAs,
separates the seniconductin%xguéw.giongtg .substr?herio. That stogpage

| ayer (or possibly Those%t Sppide fayersy g%ggi&% AT AIFEHERIE of"a bet t er
hormogeneity in the imgheheritstDeR | to€ONsthé Ut eSeBebt OPPagertayefeand a
sacrificial layer, for exanple, in relation to a dry or wet chem cal
engravi ngl® process according to the invention;

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF
THE INVENTION

Generally speaking, the process applies

to elements fully or partially made on substrates by

15 the techniques of microelectronics 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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"The seniconducting chips, in that exanple of application, are nade up of
basic el enments 31 and suppl enentary el enents grouped under the general
reference 34. W can therefore say that the stoppage |ayer 32 and the basic
el ements 31 formthe surface |layer of the initial support while the set of
suppl ementary elenents 34 is used as a transfer support. Figure 3B shows
that the initial support has been renoved_hy a classical nethod or a

conbi nation of classical nethods. W can ntion, B 13700.3 JL 24 for
exanpl e, mechanical rectification, polishing, dry or wet chem cal attack.
Label s to be transferred aPeffpranpr daphrmygunte oint he metdtbdsoméntd oned in

‘'t he preceding exanpl es. . Figure 3C sho th the cuttings_have_ been made
from each freealgce o]?artl%feerét r SEPHPE% Cuv$1h ngis'lew Hh , FEEBSE?i-vm y in

line, delimt habeks13¢ i aghediing,onglak,sewpoal basisénel eaent.s Fhe There
‘remai ns a breaking zone between each 10 alignnent of cuttings 37 and 337.
Label s 36 to bBOLEsHIAET rAHIefen aken PRALACULPSIlY (2RRIIPHLR S 3PNeNpr eaki ng

zones are ok by, t ds; f|nt i i.n f xappl e of
applicati o% PrggFersa y?é)%%er&%r ggé?%gsll S 15cg§?%clgd %ﬁ? béﬂﬁteﬁ'su en
pressure of a hdhks38nmekapgri tcposdiebl estdublantdbe fie Itdeel stofhee

transferred, for exanple, a vacuumpliers. The | abel 36 taken is_then gl ued

on a recei vi ngl@¥ppo® dri¢ i hERREEEPoSPPE Ty nof e€dfaPe2dadfhelf o and the

tool 38 is rempyedy;Ihi SHSsSNOWMAhE fd 9466L3E-£AB8 fddids SHPPREI 39 My
have been subjected to mcroel ectronic surface preparations to I nprove the

mol ecul ar adhegilua cfudtheas alpell yB@romn yipeat (sobpoide, BBLB70®RBOY or25

CLAIME 10 photosensitive resin), wax, glass, spin on glass
silicon oxide, deposited 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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"1. Process of selective transfer of |abels (16,26, 36) froman initial
support (10, 20, 5 30) to a final support (19, 29, 39), with each | abel
.made up of at |east one elenent (11, 21, 31) constituent of a

m croel ectroni c and/ or optoel ectronic and/or acoustic and/or nechani cal
device, the elenents being nade 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) Renoval of the part of the initial support that does
not correspondth® thabastd f &6 Paydransfqrsied apndefPRF$iBAY ofoft hEhRabEI s,
*on the set nmad t sfer support and the 20 surface |ayer, by
cutting done agﬁgﬁﬁ?%ﬁ ngghgefhickness of the surface layer, with the
cutting | eaving zones to he Hficddeen ekhmpde (pAS@EpEl Dt vn sexer ahel abel s
"(16, 26, 36) to be transferred_and their tearing off by 25 input_ of energy
in the correspbRYPRELEBndS t blbeSbrakerd ofF, f@\ﬁPﬁePhé%nEPg}qanl}Pt

resulting ign t k t hegggzones; e) Transfer and fixing of the
| abel or sgt o%ﬁ?g%§?§h$grﬁgg ?BPn s?aSe d), on the final 30 support (19,

29, 39). B 13700.3 JL 26FQuferockhs shewsdiag sebstaabel, 1ehar doteri zed
by the fact that the surf | ayer de up of ap.adhesion | ayer. (13)
Covering the sSFAMBISnmdft &aRe1) U8edgesay ntPitbe It REPPSHENG S Phe 5
transfer suppoghiéfddsea -RRARGHPNchRYE 101HNave. bBeACREHACEOLEI Ng tO
claim 2, characterized by the fact that the adhesion layer (13) is a double

face adhesive €X&mPde:a nedPREPaglaotrapien an®hg glBESroeslestroBda oxi de
o1 Lo, e FhORRE RS S e R B ! Do
phot osensi ti veexétt, Chips 11 are separated from the rest of the
initial support by at least one stoppage layer 12
for example in Al,GangAs. That stoppage layer
provides better homogeneity in the transfer since
15 it forms a stoppage layer and a sacrificial layer,
for example, in relation to dry or wet chemical
engraving.
As shown 1in 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 1is a mineral layer, a thermal
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"5. Process according to claim2, characterized by the fact that the
adhesion |l ayer (13) covering the said elenents (11) is a |layer 20 deposited
.and polished. 6. Process according to claim1, characterized by the fact
that, in stage a), the fixing is done by nol ecul ar adhesion. 25 7. Process
according to claim6, characterized by the fact that the fixing by

nol ecul ar adhesion is reinforced by a the | treatnment. 30 B 13700.3 JL

27 8. Process according to claiml1, characCterized by the fact that, in
stage b), the renpoval of the _part of the initial support (10, 20, 30) that
does not corres5peAEMERtt RRABILFAEE TR MGLEEAT & Athe A REE1BY BABTEY severa

-met hods chosenﬁgngﬂg E?%gggkgaéuggggkfhgqtion, polishing, dry or wet

chemi cal attac rea n weakened | ayer. 9. Process according to
claim1l1, 10 characterized bygthe f1hcthblat thiae ctd i hwitsadosepbyprdry or
"wet chem cal engraving, sawin ul trasounds, r. lLaser beam 10.

%, cl eavi ng ,or,
Process accordtRg t%%F affPEELYs ther X | 284 Eg}/stl’r .Lf":é:@tl t RIPPOFR st age
d), the graspipgais LA 5ok OBbrPUsBohAChY OURe | BURIFYIRY 1wé@l ni ggl neans,

capillarity, electrostatic neans, pneunatic and/or chem cal® neans. 20 ||
Process accor dbagnt oremavedl, dhdrsacteemnceal bycahe bact ddret , by saage d),

the i t of N [ t. of hani cal, and/ th d/
cheri cal ener g§ 12581731  PRGEESE affor dl g T LIRIAN, Thar SLESPFI8U by the

fact that, in gtegedd). rd@arBaiNG-&&tif Scloien Py peQihingy dhegelfects of
pressure and sucking up on the | abels) %16, 26, 36) to be transferred. 30
i k. The substrate may have been

or wet chemical attac

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 is 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 wvertically by cuttings 17. A 1label 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 circular 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 1ig chemically treated to eliminate the particles and

contaminating elements that may have appeared during
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that, in stage e),

28 1 3. Process according to claim1l1, characterized by the
fact that, in stage e), the fixing is obtained by nol ecul ar adhesi on or
gluing. 5 14. Process according to claim 13, characterized by the fact

resin or a reactive or
to claiml1, characterized by the fact thaéb in stage e), the part of the

transfer support (14, 24) that correspond

26) is renoved at |east partially. 15 16. Process according to claim15,

the fixing is obtained by gluing by means of glue, epoxy

non-reactive netal layer. 10 |I5. Process according

to the labels) transferred (16,

characteri zed biet herdatdus hatpadtes isaisl redbovabpldt haest tpdst i krceof the

‘part of the tran
net hods 20 chod®

‘a weakened | ayer.

fer suppor 16, 26) .is _carri out b ne_or_several
P PR ciasf o ERREGAAR" chbhi GavorA o ePBRPPoESa t ack
of the adhesi opaj@y8r .haARP! beahi @l ind®chanecadr f gegegaandr eakisagy al ong

25 | 7. Process according to claim1, characterized by the

fact that, in baggtsc)sane keld xemeved t rditigakippdit @xa) , oFeaWst(15) to

keep it rigid!g§£%ﬁg

characteri Zed

at | east partiallg.
the fact that $ReL3gPf aFRTERPENOF el FHEC S

32) adj acent ti)?1

correspond to t

tf¥§e

e sur

R e 0 L e . e e LU

(15i maki ng itspassthheotinlyi Gictidue tties t pabitieansesppardsentd)omr eheenoved

7

5 19. Process accqrdin%:to claiml1, characterized by
t

el (f heactgidit bppben | BYeFe(12, 22,
argl Pfrd hegh Ni 14 alnUPRRLE s6h31190, cdffpat PBiedOES not

acel ayer.

with the chemical treatments a surface needs toc 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 Dbreaking

zones breaking under pressure, vacuum

extraction, sequence of pressures and vacuum

extraction, sequence of pressure and pressure

release,

release.

sequence of wvacuum extraction and wvacuum

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 1in

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

removed

The material of the 1layer 13 is then

by under-engraving, which results in
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10 20. Process according to claim19, characterized by the fact that the

st oppage |l ayer is also renoved. 15 21. Process according to claim1,
characterized by the fact that, in stage a), the said element (11, 21, 31)
constituent of a mcroelectronic and/ or optoel ectronic and/or acoustic
and/ or mechani cal device, is tested to 20 determne its working conditions.
characteriz fixing of 25 depositing with %qat support. 22. Process
according to claiml1, .ed by the fact that,” in stage a), the the transfer
support is obtained by a |ayer of material on the surface |ayer, naterial

| ayer forning skPagpiAsBer DRe Pls @écorbiihg tterasisfian 1, sgpport

character| zed Ry higelaah {08l hBySLAAM Chpd N8B IHPO hielliapdd CLLTING
is carried fromthe Surface yér —and/or "from the transfer support.” 24.
Process accor dirhgst opalrai nof, thehataahefiezedshypblre faah thBakobebere the
fixing on the final support of the |abels) (16, 36), a surface

) 26,
preparation i s¥@8R¥efo RhpPRGAT LRS! f BFiGhgthosmapegiads odfccohli AGYES cl ai m
1, 10 characterhz b e i , g€eywkS ed to
reveal thquaigbeﬁgﬁéﬁpg?lf%pg%ﬁégﬁgnéiuéﬁﬁﬁgﬁg?h%@%%%?Vew%rogggggve
m cr oel ect r oni thandteucopireelskownornnc fdgwuiree land/ or a sensor. 15 26.

Process according to claiml1, char cteriz§d Qy thg fact that since _the
initial support (20) is offtF8°8AY { §PRMPLRaCh stRE &RP! P 6f a

silicon substrahe Q%@Eh‘ﬂgo%uci%e%_slil\(ﬂ%a?ceﬂ!B}Fchhé’Xﬂ%uféé’eﬁA(gg_) 2gnd the
silicon layer in 20 which the said elenent is made (22), the silicon oxide

| ayer is used &bat sreppagtikdyeection 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 1is 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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"27. Process according to claim1, characterized by the fact that during the
fixing on 25 the final support, the label is aligned on that final support
by using marks pre-established on the | abel and final support or by using a
transfer support nade of transparent material. B 13700.3 JL
AYAAAAAAAAAAAAAYAAAAAAAAAAAAL.A.AA.A Aegs. 0U
k{} 4DF- %=%% } xsni d_ZU] ca] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJca] ca] ca] ca] ca] c: a] ca] cal] ca] caU] caU] calfc: al]caUca!))***, , 000666<<<<<?BB
BBSGcE GG 1 0 LLLgCOP| wgl gb] X] c] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] capnajica] Galec ajuwrd] it ad tadebinh] chiball cas PDRTRARRRCTIUVV,

VKVIWVKY#Y] ZW T\ LY i\ bpbsbb:.d) dddddRegh \ . :
cal ca] ca]cha] ca}%g’%\éa]l%acﬁ' ca ga%] ggﬁlgjgi] ?gﬁgaﬁcsgéc}gﬁrgg%fcglg rge:}fcg} g:} g:} g:}
hhmmmmsssyyy[ {{| ' 7: <?BEHK} ¥hai ¢hafldiclec aj£at cafcalira] ta] epdTakapbealkcal cal ca

"] ca] ca] ca] ca] cggca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ov" % $p#&?E{vq

| gb] X] 1] ca] ca] 4] caf ca} e cHFUHe] c&scaFBaYRa] 28] dalF B alf®a] caPdg] ca] ca] ¢

a] ca] ca] calca c LEE: Ykek| 58, <7= ;

\ % xs]ni d]_Z] } ] glé%@%?%]é] ?aqga ega %g gg?c?%a?%a]%caﬂ%?%ﬁaclé] %%T%gfcg]rca] cal ca
] ca] ca] ca] ca] ca] cajnisiree] &) cafc ajleasium hj idhods. We can mention
}x}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]cag a)J cal calcalcalcalcalcalcalcalcalcalc
a] ca] ca] ca] ca] 88] c&¥e®P¢5Fca] REFREAPLS gA?gf BYELCREAPHOR PPLEPRETTYECE () -

| SLOY: () - Y100&:() o7 1928 ChahRAGMB! 2 0% & €h- e LLAYBEELSNa ! XAYBIE () - !
10%G& ()-'d 109% ()- 10%h& ()-+,-.0}rg\=!3s10%}| & ()- 10 10

10s?10%& () -"; @6Y@&pPL-ildag(i k0%dEe ( Yeytitdcabdens can Y&l gatbne

LW & (G 193LE Chiel e ANEEL)  £acd188 &) Tar @08 Qo013 O
to be smooth to be glued.

The labels 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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‘WXVB7! 104| 104| 104| ?10%}| & ()-!'x 10% | & ()-('s 10% | & ()-(' 10%|& ()- (!
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118109 M & ()- 11&10%H H & ()- 1 10%| & ()-qgqWeodY:!! s10%& ()- 104| 104|
104| L?10%} & ()-!x&L0% |"| & ()- 1!&10% | & ()- 1!&L09%|"| & ()- 1vv:w3dY:!
10%b& ()-z/!'H 10%b& ()-z/! 10%b& ()-z/!} 10%b& ()-z/! 10%b& ()-z/!
10%b& ()-z/: 4kxyz{}~ =11&10%[& ()- 11 10%& ()- 10b 10b 10b’ L?10%¢& ()-
1090& ()-z/!} 10%b& ()-z/ M3~ _=! n&109% "&()- 1!x&10%' & ()- 1!f5&L0%& () -

application. We get the structure shown in figure
2H.

A technological supplement can then be
made on the chip 21 transferred as shown in figure

5 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.

10 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 least one
stoppage layer 32, for example, in Al,Ga(i.xAs,

15 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,

20 1in relation to a dry or wet chemical engraving.

The semiconducting chips, in that
example of application, are made wup of basic
elements 31 and supplementary elements grouped under
the general reference 34. We can therefore say that

25 the stoppage layer 32 and the basic elements 31 form
the surface layer of the initial support while the
set of supplementary elements 34 1is used as a
transfer support.

Figure 3B shows that the initial support

30 has been zremoved by a classical method or a

combination of classical wmethods. We can mention,
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5

10

15

20

00& ()-:' ! &10% [ & ()- -'I~&1o%() 1) &10%@e& () -: ' | FErERER 4,

) - | XS&10%&' i) s109&Z& ()- 10Z 10Z 10Z ?109%&& () - 4g
e| 33megbaniyal33regt@f iratdgnioomot}shisg,

AX55X6WU3~\ : | SRBE DR Ho -bé! ¥kQYMFE (Hed LAY 0UHBE (Dpre-

1! COL0%& ()~ 11 0% () - 1x666666677¢8/ <! S&I &10% | & () -

qupoby epe o7 the metho entioned in the precedlng
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 remains a breaking 2zone between each
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
carried out by the sudden pressure of a toocl 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
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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*10Z 10Z " ?109%&Z& ()- 9%A0%5& ()- 1c8_9Z: Q C<<<<wUb+<

10Zs?109@& ()-! x&109RRE ()- 1! &109%CC& ()- 1! &LOYRRE ()- 1! &LOYRRE () -

11&10% & ()- 1<<<<<<R=S>] H< 10Zs?109% &YA0%H& ()-! &IA0% [ & ()-

1092& () - 1092Z& () - 1092& ()- 10Z 10ZS>??@XAAWU3H< 10Z!"z 10%f& ()-S!"z

109%f& ()-S!"z 109 ()-S!"

109& () - S! k! &IA0Y& ()-! 294.0%0CE" () - ABBBBBBBB~_=0Z! ! V&10%&! () -6, , 10%& ()-y1

0%& ()- 10Z 10Z 10Z ?109%&Z& ()-!"z

109 f & () - SBCOVDLE?FSGxV4~_=0Z! ! fV&lO%&' ()-6,!|V&10%e& ()- 6, ! V&10%e& ()- 6
 1V&1096sé& ()-6, V&IO%& ()-6,!+ CLAIMS

-V&10%&' () - 6, SG GaGhGeGf GGGH-\ * 0Z! ! f 1 09&10%&' () - - ! 19&10%& () --! 109ZZ& ()-u

1092& ()- 10m 10m

10ms 210%1& () - Hul J&JJIKXVA-\ : PZbbO830URRE (Je14E0&I0% t&allsra98108@ed () - -
"9&10% S & () --!1>9&10%& ()--!9&10%Nn& ()--KK| LLLLLLW [ M 0Z!! 9&10%=R 10 10
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 1labels (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 1label or
set of labels torn off in stage d), on the final

30 support (19, 29, 39).
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2. Process according to claim 1,

10

15

20

25

30

characterized by the fact that the surface laver
made up of an adhesion layer (13) covering the said
elements, (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 double face adhesive film or a material

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

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

deposited and polished.

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

fixing is done by molecular adhesion.

7. Process according to claim 6,
characterized by the fact that the fixing by
molecular adhesion is reinforced by a thermal

treatment.
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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 is carried out by a technique involving
mechanical means, capillarity, electrostatic means,

pneumatic and/or chemical means.

20 11l. 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 1is 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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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

20 chosen among: lift-off technique, chemical or

selective attack of the adhesion layer, application

of mechanical forces and breaking along a weakened

layer.

25 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).

30 18. Process according to claim 17,

characterized by the fact that, in stage c¢), the

B 13700.3 JL



-

91098& ()-M 1098& () - 109%409%40% ?1098& ()- 71098& ()-n?|[:vU410 t 'y
1099& ()- y 1098& ()-Z Hy 1099& ()-Z 3y 10%%& ()- >3y 1098& ()-

1 1098& ()- ?"vU410 & &109SUS& ()-  1098& () - 109%4094.0% ?1098& ()- 7

1098&' ()- }ylz 1098& ()-3e587|[:vU410 $s /f 1098& ()- )x Lly 109%& ()- 3
L'y 10%& ()- 3 10%& ()- FS 10%%& ()-Y 10%& ()-7]vU410 &10%& ()-
10904& () - 10940%.0% ?1090& ()- L910%& ()-,o7, 109& ()-\:_u| [:vU410
VXELOWE ()- SP*ELOW& ()- |z 109 ()- |z°1008& ()- Ly 109%& ()- $ Ly
10989&' ()- T}pcV510 109%& ()-(10%409%40% s* ?10%& ()- C5g . .

1098& () - * 1098Reays * {D50R (n)i APE: c510 Posﬁlﬂi%//y@()rlgl@ﬁr)%@@& ()-F 9

'S 1000 (- P SHOE (RIS 10 () 285 o TOBE () -°F 1006068 ()

Nor mal " " Headipgrd84tly" Headi ng 23] c" "Heading 33]c" "Heading 43]c"

""Headi ng 53] c¢" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A

"Default Paragraph Font- zC<"'-39?bDI SQJTeYo_ej pv6|!) PhE\ pgrstuv0 q:

0/'<5|* =0f 2%6c8<S>ABSGHKLPT ToMUXEL\ , | LO2drdin to claim 1,
" %a* bpbdgi nRpsVuyzs~<"$: ?7wxyz{| } ~6Ti nes w RomanAri al Courier New'h

Root Ent r yWor dEoanaenerizeéd #3956 @ﬁb+ fat@lZﬂﬂﬂﬁ?&sz surface layer

I?
<=>? @BCDEFGHI JKLIVINOPORSTUVIKYZL V13— 2DSSsighi i Kl pmopqrst uvysyz{L}y
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, 1is 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) 1is 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 label is aligned on that
final support by using marks pre-established on the
label and final support or by using a transfer

support made of transparent material.
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