27 August 2005 1 PROCESS OF SELECTI VE TRANSFER OF AT LEAST ONE ELEMENT
FROM AN | NI TI AL SUPPORT TO A FI NAL SUPPCORT DESCRI PTI ON 5 BACKGROUND OF THE
INVENTION 1 - Field of the invention The abovenenti oned in@@@hhﬁﬁ erns
the selective transfer of one or several elenents we can call abe s, from
a manufacturing support to a 10 receiving support. It concerns, in
particular, the transfer of sem -conductjng chips, partially or fully
conpleted, fromtheir initial substrate on which they are manufactured to

a new substrate (or 15 receiving support) that can _itself I by
m cr oel ect r oni BROCERAI Qﬁe§EL?F€%iVﬁ/MF&1£ﬂ dst @Aﬁﬁﬁw to
transfer chips that FRGM AN IWEBFAL| SUPPORTCRPI & FLNALF§UPPBRTexanyl e,

chips of 1 M2 to 1 cnR area, 20 fromtheir initial substrate to a support

made of treated or non-treated segi: ,ng material, transparent
material, (exanple: glass), a softﬂ%§ER??g?éhsupport (exampl e: plastic) or
a support nmade of ceramcs. It also enables us, for exanple, to 25

transfer gptogiEGEtROUNS O6PNPRARENNVENWChNas a vertical cavity surface
emtting lasers or VCSEL or small pieces of I11-V sem -conductor from

their initial substrate on silicon small plates that can be prepared
accordi ng to hitrbbekdtebnthet 4BKAREHER 30 in order to obtain I11-V

sem -conductor el ements Gf,, Si [4,60BmeAf16HEUSt #Rtion 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
completad; from their initial substrate on which
they are manufactured to a new substrate (ox

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 asg 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

gilicon.




2 It can also apply to the transfer of electronic circuits, electronically
tested and thinned down if necessary, on a plastic card by neans of gl ue
to make smart cards. 5 2. - Description of the prior art There exist

several nethods of transferring sem-conducting chips or gréupugistefdhs

to a receiving support. W can nention the technique 10 called "epitaxial
lift off", organic or mneral gluing (by, nolecular adhesion) and the
technique called "flip-chip". This latter nethod does not enable us to

handl e i ndi vi dual conponepts of. small _digensjon qr extrene thinness as
with the two 15 previous?Bnég?lTﬁg%FbcﬁRP de ©f H§H§r§Fa§%§Fﬁg Pgor

nol ecul ar adhesikerrbsivel | c kpOUEEOr NUINEBIGNSH 1 FREBF | Akt sty ecdhar
adhesion includes two different types of gluing: absorbent gluing and

hydr ophobi ¢ 20hgnnedg. dovnt He cassegisaglysor benta glRAaR;1¢ heagidui By results
fromthe evolytion of the interaction_of - groupi ngs on the surface of a
structure tomﬂ?anﬁhgf ?gPﬁaEPoWa%F %P?fFSFgggﬁds in the case of silicon

oxi de. Thes forces associated with this type of 25 interaction are strong.
The gluing energy, in the  order of 100 mJ/nR at room tenperature, reaches
500 m)/ R aftér anRE8FFARtaPn408 EbPoPTAOTNARGtes. In the case of

Pydophobi o1 g e SAsg [ Ssplde T gmEIRIOUO LB 0B
towards the Str&hsben#sngnsehé-cesductispl ictdps?2 briugusip 2005chips
to a receiving support. We can mention the technique
10 called “epitaxial 1lift off”, organic or mineral
gluing (by molecular adhesion) and the tachniqué
called “flip-chip”. Thig latter method does not
enable us to handle individual components of small
dimension or extreme thinness as with the twé
15 previous ones. ‘
The technique of mineral gluing . or
molecular adhesion is 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 -CH
groupings on the sgurface of a structure toward the
formation of 8i-0-5i 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/m2 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 sgilicon




3 adhesion. The gluing energy is weaker than for absorbent gluing up to
tenperatures in the order of 500-6000 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 silicomwafers for silicon-on-insul atorZ? pugist 26@d in
J. Appl. Phys. 64(10), Novenber 15, 1988, pages 4943 to 4950. The control
of the gluing energies can enable us to gchieve reversible nol ecul ar
adhesions 10 where, as divulged in the FR-A- 2 781 925 docunent, the

adhesi on ener of the elegnments can be |ow on . the tr.ansf pp. and the
el enents to b%%bteisd'r?ﬁ‘err cgl%%nQreearf%mo Have'E J‘Foﬁ%—é&?}y a%#esi on
energy on the iiRGHINEMY SURPRG! uphaRd Olerigerdifutdansheehsupp@dr dhus
enabling us to selectively transfer an element anong n. In that, docunent,

the adhesion5&%erifP i §- | Bher sbudnge RnERTYeiemsiane id Ioe datieainad ed and
the transfer SNPPRLE T dé)eg%g%%dt?%vﬁhgggntﬁ%a@q Pt_hemagggi,%(l ng,gupport.
u e e elene

Yet, the 20 enérgy Wwe obtain ring gFulr ng petween t nts and
t he recei vl ngajuppoit theammdlihelss onBordéngy ceft s Dhiwsenpearfater eEdxet ween 0

and 200 mJ/ n2 dependi ng on the surface treatpent and the gat;;i al s used.
The bondi ng eférldy BethEdh T HE e me MU § 280 1 dnsfaRRed FW T he

transfer suppg&'glicg L RERRENE- 3G bel g 2Q0, i nPo4 T hes nBéfi9pd descri bed in
t

that docunen oes not enable us to transfer elenments strongly adhered on
the transfer support, forThexarghieroht odnetlyy sioviaROenedghes RRIA-2 796

ﬁgﬁd?;éugges %EngEaQ§£e{oogcﬂiéuéugeégggggfgemoggcﬁ EESAd%QQQé%E”'V

10 where, as divulged in the FR-A- 2 781 925 document,
the adhesion eﬁergy of the elements can be low on
the transfer support and the elements to be
transferred can be treated to have a stronger
adhesion energ? on the rebeiving éupport than on the

15 transfer suppoft, thus enabling us to selectively
transfer 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 énergy 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 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



27 August 2005 4 a transfer support on which they have been gl ued

bef orehand. The chips are individually handled on the transfer support,

t hanks to openi ngs nade through that transfer support and goi ng through it
5 conpl etely. A mechanical (for exanple, by means of an amﬁ§7¢uﬁﬁéﬁgggl or
pneumatic action, or a conbination, enables us to disconnect a chip from
the transfer support and to have it adhergd on the receiving support. This
approach can apply to the 10 | ow adhesion of a chip on the transfer support

and to a strgn t r i VLNg .suppor uires t reparation
of a speci al grgcn]'gs)ap'gs’rjg)g}'éur|o;%&?rpt%c}"te:ha‘ltmhas‘l !beenkgoeh%}li?lg%%e e[(%le gl‘)’l%get he
sel ection of ba€¢brehement Tipe beHiransheer ethdiwideahlidi tHaoildd o not

conpatible with the standard m cro-el ectroni c equi pnent such as the "pick
and place" ebifpndFRnsHesr USYRBPTR7 obBarkd WEOA- JRPERIRIS dB@GRent s

divul ge the t i n t rogessed tpate for
t he purpose o?ﬁ?c?]{égféaghr%e tﬁ%%%tgggrgﬁp%%r%enﬁ?y%gﬁg%m |rng e’
conponent & | essmpiagele. A rheclsinitak ddaponexdmsplar e byadesdzys medins of

m croel ectronic cl ai%i cal technﬁl o%i es; then they ar%.l i nked together by a
25 netal lic d¥PposPL accofMFEb tREt RATEPECIFe 26FBnts o bé

transferred aggmefhgEedn0n dhddiansl Gk S3IPRALLRMaME CA FIGeEeal Stoppage
| ayer has been deposited by an adhesive material. The initial substrate

i s taken out theuhtereferhesuwmagand0 thaywve Nekt adbiegesomponthes are

col I ectively %8&@%91&5 %l{%lfasbtrtz.ooéhis approach can apply to the

10 low acdhesion of a chip on the transfer support and

to a strong one on the receiving support. It

requires the preparation of a special transfer

support that has been conditioned to enable the

selection of each element to be transferred. In

15 addition, it is not compatible with the standard

micro-electronic equipment such as the *“pick and
place” equipment.

The US-A-6 027 958 and WO—A-l98/02921

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 linked 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 wmaterial. The initial

substrate 1is taken out to uncover the stoppage

30 layer. Next, the components are collectively joined



5 on a receiving support. The transfer support is then taken out. This

nmet hod 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 method, the conponents are kept together with a tWMTAUSISHAMNT
that enables us to handle them Never can an individual conponent be
separated fromthe others due to the thick 10 substrates (initial
substrate, transfer support, receiving support) that are always in contact

wth the conpgngnts, ..k 'qlifg esppot . all ovthg s8kectkvenkransfer of
an el enent iggﬂh?nk%gﬁgyl e tec ﬁ?hu% %a??e% "epit%??a% I?Ft- 15 of f"
enabl es us tothkansbet.a conponent in an individual manner. The first step

consists in naking by epitaxy, ¢ onen to be transferred (see_ American
patent No. 4 883 561 in tF81€a§§t§g%ae 1ﬁ%ﬂ%§9§dﬂ%f%¥?psgﬁﬁ pPEaxi a

layers can be,20 &QMﬁﬁﬁégtﬁsefnth@hfﬁerié§5kénﬂﬁﬁﬁaﬂﬂp-a5 484e983ngn the
case of double transfer) . Before the formation of all the |layers making
up the corfponenppoat.satyi flisci thetaferei @ epplagetive toeoggsivt hIsubstrate.

The | abel s arg, defined by. 25 photol .t hography. A resin is posited on the
| abel s so as FBe ur&gﬂﬂﬁgﬁ%umpfﬁbgdthegh c&ﬁﬂ§ﬂ§%ﬁ%%mt%$% f%‘reEJ he

reneval of thecysdrerengi@yi g eRdckt heugymetiather oénsbeeat hacking

rest dues. Thehandle them. Never can an individual component be

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 1ift-

15 off” enables us to transfer a compenent in an

individual manner. The first step consists in making

by epitaxy, components to be transferred (see

Americap 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 in

the case of double transfer). Before the formation

of all the layers making up the component, a

sacrificial layer 1is <epitaxed on the growth

substrate. The labels are defined by

25 photolithography. A resin is deposited on the labels

so as to c¢urve 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




sacrificial layer is then chemcally attacked by wet 30 process. Since the
filmfornmed by the epitaxed l|ayers is curved by the resin, the film bends
down 27 August 2005 6 little by little, which enables the attackln
solution to penetrate the cracks in formation between the filhuamﬁZQW%
substrate. Wen the attack is over, the filmcan be recovered by neans of
5 vacuum pliers and then transferred on agtarget substrate (see the

Aneri can patent No. 4 883 561) or on a transfer support (see the Anmerican

pat ent 3) 1. Af T e tr@@ r Si R4S ﬁng y

renoved; then f]ﬁéetllgegbe tlﬁgr?&%érre oénﬁlo %’Egl%gce:&w ng su Emf]gﬁjtl% are
subnitted to tdwrusiontreat MpRnhetiGRle Pressur erhoksemive tihergasidt apped
in the interface. In that technique, the sacrificed |ayer is an epitaxed

| ayer; hence tIRFWRAR thpi ﬁé}t“alandléik}qf%UJB?FrattheWEP§rré'~r}|'tes

I ndi vidual |y Cirst%Ue‘%Ct I vgky F f@sf@&[ﬁ eg,pn r%ctog,@%fder guprpggﬁs be made

i nt er dependent” by Van ‘der Waa orces on a recelving support en

re-fired ofce et ansifierrs suppbr tthes b:emnsfeﬂtmﬂ. dihe a‘raltraragh/tant age of

this 20 technl e is tha¢ it recovers,the ini tl? subst However, due
a

to the lateral® th gt ERA PO ARRETCRYCPRFPEFANO! aﬁe:s%% & i f¥nsi ons of

the chips to e transfgigmgd argdddid edgsethe aid | Qv 1Ofcarf pEARLLANOVI TCH
and al., Appl. Phys. Lett. 56(24), 25 1990, page 2419 nentlons a- maxi mal

size of 2 cm¥e.4 Bm4dd g&Rle IPeﬂ'gElat t‘-b@klthigamﬂms The resinumisspeed is
0.3 mih in the 683519 | LRS! Aknell THES PIS1 08! QPahsE Tk EU LhYer nore,

si nce that
10 the receiving substrate, are submitted to thermal

treatment under pressure to remove the gas trapped

in the interface. |
In that technique, the sacrificed layer
is an epitaxed layer; hence the name ‘“epitaxial
15 lift-off”. The elements can be individually or
collectively transferred on a transfer support and
be made interdependent by Van der Waals forces on a
receiving support, then re-fired once the trahsfer
support has been removed. The main advantagé 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 guite long attacking times. The
maximum speed is 0.3 mm/h in the case of low lateral
dimensions (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 regtricts the thickness of the



attacki ng 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 27 August 2005 7 transferable conponents to 4.5 pm (see the article
K. H. CALHOUN and al ., |EEE photon. Technol. Lett., February271998)st2Gde
"lift-off" technique has been known 5 for many years (see, for exanple,
the Anerican patent No. 3 10 depositing substrate, a 943 003). This
thick photosensitive resin on a exposing and opening
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The “lift-off* technique has been known
for many years (see, for example, the BAmerican
patent No. 3 943 003). This technigque includes
depositing a thick photosensitive resin on a
substrate, exposing and opening that resin at places
we wish to deposit a material, which, generally, is
a metal. The material is deposited by a cold
depositing method (generally by pulverization) on
the whole surface of the substrate. The materiél
deposited really only adheres at the places where
the resin has been opened. The resin is then
dissolved in a solvent (for example, acetone) and
only the adhering parts of the material remain.

Other methods are ©proposed in the
documept EP-A-1 041 620. They enable us to transfer

thin chips on a host support. These methods are

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 1s mnot a
collective treatment for the thinning, followed by

an individual transfer from the substrate.
SUMMARY OF THE INVENTION

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

homogeneous or heterogeneous layers from an initial

real ly onu¥ adheres at _the has The material places where been
ey 4233 ved in a solvent (for exanple, acetone)



only the adhering parts of the material remain. Qher nethods are proposed
in the docunent EP-A-1 041 620. They enable us to transfer thin chips on
a host support. These nmethods are 20 based on the individual treatmnent of
the chips. The chips are glued one by one on a transfer suppoftigust3pes

i ndi vidual |y nmade thinner and are then transferred on a host support. It
Is not a collective treatnent for the thgnning, followed by 25 an

i ndi vidual transfer fromthe substrate. SUVMMARY OF THE | NVENTI ON The

pur pose of th ti S | ect ] r (t ds to -
say, one el e%eﬁ?’)% gﬂ?gu "{agl Egeea ﬂtné{ﬁﬁf g?%&é A%& gghormgeneous |
or heterogene@imallayeﬁ.@pforrctm amti nehaalle27 @ygusinzwt&ciwmm@,rt ttchat may

be a manufacturing support, to a final ﬁ port. It _enabl es us,
&

particul ar, t&rancfedt eleFeEPRoA| &fblmspst bt M be r‘f’é‘ﬁ’tb‘fé&td’rreedi from
any. sem - condyelna, iRt gk al colbuCatalenaee-0n? Saveral MESEhd ype | asers

one or several detectors In cavity, or a conbination of photo-
detectors @ndslea@maé. VCSEan wypse Hessnms or oseverrl setecil omhotcxmponents,
circuits for fsjrrgrt cards,, thin.filmtransistors, nenory or a 10

conbi nat i on off*EEMEGHENt $™wi EAVERYopt B el RctTHR P12 EEPRc (G nlp SEh

nmechani cal (MaMekckWRG! I8 beiyeen, the®antll.solNSe | BNENbLORBAIL S the
transfer of a chip made up of one or several VCSEL |asers 15

el ectroni cal | glessgbadcur edm@eaerdst,ed carcaitmandioact gmarg s@gsidsate (in
GaAs or InP, Lﬁln film transistors, memory devices or a

10 combination of components with an opto-electronic,
electronic or mechanical (MEMS) function between
them, etc.

The invention allows the transfer of a
chip made up of one or several VCSEL lasers

15 electronically manufactured and tested on a
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 6ptical 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

uged in micro-electronics.




exanple) to a reading and addressing circuit nmade on silicon. In another
application, the invention allows the transfer of opto-electronic

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 &7 August2005
sem -conductor el enent made up of an electronic circuit-on a receiving
support that is wused for the handling of 4 he functions carried out 25 by
the electronic circuit, such as smart cards. This transfer has several

advant ages, the main one t@ ng that, it cal:p intﬁgrate an .el.ectronic or
optical or opto-electronii® of® mECHAREal * 42 ctREn S8 E@*8db FFAFER whi ch

cannot be achiswedny tdoddnd sl £8EH30a quablhty pyrePRdRY, By depesit or
by any other means wused in mcro-electroiics. 27 August 2005 9 It is
obvi ous that tRfrasptend alsgreweh fof hhadredsinearmon the aghienred

difference in li P r everal, for hundreds), cannpt .be achi eved
with a quali t;httrr!gta vﬁjﬁ}:%fe@}éﬁ Vﬁgigeg@ggﬁtoﬁ%& TR i cal and
optical charactteiirsteéTecttbcsD ahbe dpEeseCecRirsttdst ¥t akbsda@ctiss 1IN
another area, _it is obvious that we cannot, with mcro-electronic

processes, k&S AKFIREAS oh pradereralppsfests-f lnsenpthsscarsa it he
latter do not ;W tfist R Lhs %ﬂatt?,[%egﬁﬁeﬁﬁcﬁt?, ”ﬁggha%qcﬁ:%g%ﬂ@c\(:’ro%‘Ccause they

are not by nature, conpatible w cleanliness criteria o Font - end
stages in thepsesessasjuctnake ndustpynehtisaddht | @lastie | R@pdras enabl es

us to associ ate t hi n_conponent. on a support by using a 15 joint by
mol ecul ar adhgé'irg’%ltyhat b?gggﬁf"rpa"tl?%l ahitst t Ao "F?Bnt"‘-”g‘rfb@t':a%i b8 | ows us
to treat ffe temperatures used and secondly, because they are not
by nature, coﬁpatible with the cleanliness criteria
of front-end stages in the semi-conductor industry.
In addition, the invention enables us to
associate a thin component on a.support by using a
15 Jjoint 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 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.




conponent after transfer with processes such as with high tenperatures,
for exanple. In this way, for exanple, we can resune an epitaxy or carry
out the 20 connections between the conponent and the support.  The transfer
of |abels also enables us to free ourselves fromthe differdntggust 005

di aneter between the substrates on which the conponents are nade. This
enables us, in particular, tolimt the 2% | osses of starting material as
conpared with a full plate transfer where only certain zones transferred

are used to make components. ARG REEAANVRRLAUEANSEENS LR Micharkale! s of
manuf act ured conponents iS to be able‘to transfer 30 an electronically
tested circui toapdneriter efivae, the t radedmtagal y ofoodredupbngnt $he27 August

2005 10 In additign, .the transfer of thinned onponents_ha e advant age
of reducing t HEFSHERL c‘g?s"‘btﬂé‘ftr’tf?ﬁ"i oﬁ?ngaﬁgi ﬁg‘et h‘%e*/é&?rg’?wt 8§o;tlﬂteﬁ%se
conponent s and,pbdhERQLTOr g MBKIMAG-HHBMdRSS Smikaayl €.tk theds ansfer
of thin layers or films is made difficult by their small size that nakes

them hard t ofragdile. Futf ddid itzansfidmtofhapinngayersi 6 £d¢E8t dfeous to
use a transfer suppprt_that is _used. as | giLdiLi h dl i ng of
GaFO cﬁ\éﬁ’fl{a]hteigybiﬁﬁlﬁg sr? 11 sq =3 Cceﬁaq{ rt\‘g]rceé ‘Eh@r{]

these films, T out™of "Shape under constraint, or

even breaki ngnaBy i HhA&TAEL Omo Weacibitatdy thagatiandiring neial isupport
with arigidity that prevents the breaking of pre-cut zones., allows the
support of thadgaptageehispEaiterayEneassisn WPRPEdPRAT f FScMFSES and/ or

breakings of |abels.Q; 48 QIBNLS EQrbentr asfArRf of Nehebbirdifiscat or can

10 to avoid their bending out of shape under
constraint, or even breaking. By rigidificator, we
mean any organic or mineral support with é rigidity
that prevents the breaking of pre-cut zones, 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 Hra. It can
also be made of glass or any transparent material,

20 for example in wvisible, infrared “or ultraviolet.
This, in particular, makes the alignment of the chip
on the support possible. This alsc 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
gsubstrate, 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




be, for exanple, a nono-crystalline silicon plate (001) with a m ninmum
t hi ckness of 200 pm It can also be nmade of glass or any transparent

mat eri al ,
ar,
also allows the treatnent of the adhesion |ayer (for exanple: glue

parti cul

20 for exanple in visible, infrared or ultraviolet. 25 This, in

makes the alignnent of the chip on the support Pbasgidt@00his

can be hardened with ultraviolet rays). fRe rigidificator used to t
the I|abels can be a support comonly used in mcro- electronics

uppor 15 Suich 43 IRASt o HTH0RF SUFRTT 95 ToC LR TROTbLEs PhyECRolib c. 30

face fil

ns,

sthghphable films, Teflon(r) filns, etc. It can be a

t hat
r ansf er

conbi nati on of these different supports 27 August 2005 11 allowi ng a better
usage of the properties oTh@a@hgéﬂlfﬂﬁéﬁprﬂmyﬁﬁgﬁ%h#b%%t%@ haselge able to

{he SEheOf o801 Pael OcRe-br a5 epLed dupLog g SqRplhect Lke

handl e

It nust be ab

e to séele free oné e enent “anon osé

st ages.
ei ng

prepar ed. sl:orconme&tl&epr@wgéél ngtd smaene Hen ableortcpaéélef:tﬁ.belyl ayers of
el enents to be transferred and on all or part of the rigidificator.
zone na|nta|nﬁﬁ@elenﬁhélﬁﬂﬁéﬁrﬁWQEﬂ(ﬁ %tﬁ?%ﬁﬁﬂéﬁ+%gnﬁ¥ﬁP%Fﬂ€d FRRd it s

possible to Sﬁhggt i vel r§e&§£@ ggt he eé@@ngﬁ taqlbe?£r%g§fter6€dtﬁg

supply of nec

chem c

ani cal ergy,

Thus a

| ocal

or exanpl e.

The purpose oiayeES|mﬂﬂﬁlememssatsoha)chfonmrEdaandcmmmﬁI%uoprocess to

transfer
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part of the rigidificator. Thus a zone maintaining
the integrality of the wheole 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
provide an  economical process to transfer
compornents.

The purpose of the invention concerns a
process of selectively transferring labels from an

initial support to a final support, with each label

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:

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;

c) Lateral definition of the

labels, on the set made up by the transfer support



conponents. The purpose of the invention concerns a process of selectively
transferring labels froman initial support to a final support, with each
| abel 20 nade up of at |east one elenent being part of a mcro- electronlc
and/ or opto-electronic and/or acoustic and/or nechani cal de¥{ Augustg

el ements being made in a surface |ayer of the initial support and the
process including the follow ng stages: 26230 | abels, on the set made up by
the transfer support a) Fixing of a transfer support on the surface |ayer

of the initial sypROthe BLrELLW 13LLGN ¥y vt {fdérhéa addbid ahg support
t hat does not correspond t ace’l ayer; at er al ef|n|t|on of
t he 27 August 2005 t&anthihbnsasfaﬂb thqeﬁuﬂﬁﬁQE(inyamg @and athdr di ng

to the thickness o the surface | aye i th the ttin i ng zones that
can be broken ofTJu }n@ieﬁ’“’ﬂ@%?%‘ (#f e\‘F@T"‘aIbe 1% gﬁsoeﬁtaf\(;

transferred and tearing thengpff hyra@®9BEgy idEpout cha th@rccwgénaxwmdlng
zones to be broken off, with the energy Tnput resulting in the breaking
of f of theSe zonkabebs tpamﬁe#1$m§fandeﬂl%M%;&ﬂﬁ#lmm thew| off thie set of

| abel s torn off |n%§é}§geug ut n th rggggﬁ lgal §ﬁ@§t'ﬁé‘erﬂe el ement,

we must under st @ m i o one Iayer
broken off, with the energy input resulting in the

breaking off of these =zones;
e) Transferring and fixing the

10 label or the set of labels torn off in stage d},

on the final support. '
By constituent element, we must
understand a minimum of one layer of material that
can be treated before or after transfer or be used

15 as such. The material can be chosen among the semi -
conducting materials (Si, SiC, GaAs, InP, GaN,
HgCdTe) , the piezoelectric (LiNDbOQ,, LiTa0;),
pyroelectric, ferroelectric, magnetic ~or even
insulating materials.

20 If the surface layer ig 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.




can be treated before or after transfer or be used 15 as such. The materi al
can be chosen anong the sem 20 conducting materials (Si, SiC, &As, |nP,

GaN, HgCdTe), the piezoelectric (Li NoG3, LiTa®3), pyroelectric,
ferroelectric, magnetic or even insulating materials. |f th¥ 8ugyshdedd ayer

Is in addition nmade wup of an adhesion |ayer covering the said el enents,
stage a) may include the fixing of the transfer support on the adhesion
| ayer. The adhesion | ayer can be a double face adhesive filmor a materi al

25 chosen anong gl ues, for_exanpl peLyme Lue, (for _ex | e,
pol yni de, BCB, epoxy- typeJL' %ﬁﬁiﬁo@ghs #‘lgvef%%r?%)g B ggn?l %g’ﬁ oxi de
(SOG  PECVD pblkbenas bm%mwr exagnl exhard ﬁtbh.b@@.&ar”adhtes(i@hers the

el enments, it can be a |ayer. eposited 30 and pol i shed. 27 August 2005 13
In stage a), tRénfpxiced nabé b readmead ar adhesion, with that

nmol ecul ar adhesi on reinf o gt he I [ t he
elimnation of part of hgqF% V s%%%or? ?ﬁ %%Ecﬂ%ﬁécorrespond to

the surface {:ngéerma&rialae fagFgded ohétbuoeaermt Scﬁ:wafe&ipomthodshehosen
anong the follomnng mechani cal rectlflcatlon olishin é or met
chemcal att BEKE3EPedi@YRF oFdMgPs Redkdme PalebY B8RS Pit 5§¥e t he

cutting can beedaaaeby dosd VEhof§eTLAa NP sameaaan%anasounds,

cl eaving or | aser ‘
rectification, polishing, dry or wet chemical

attack, breaking along a weakened layer.

10 In stage ¢), the cutting can be done by
dry or wet chemical engraving, sawing, ultrasounds,
cleaving or laser beam.

In stage d), the grasping is carried out
by méchanicél means,"caﬁillafity, electrostatic

15 means or préferably 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 label (s)

to be transferred.

Advantageocusly, 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 technigue, the chemical attack or the




In stage d), the grasping is carried out by nechanical neans, capillarity,
el ectrostatic 15 neans or preferably by pneumatic (aspiration, for
exanpl e) and/or chem cal neans. In stage d), the energy input can be an

i nput of nechani cal and/or thermal and/or chemical energy. ZhAugesheP®y of f
can be done by conbining the 20 effects of pressure and aspiration on the

| abel (s) to be transferred. Advantageous]y, in stage e), the fixing is
obt ai ned by nol ecul ar adhesion or by gluing. The gluing can be done by

means of gl ue, epoxy. resin. or 25 a_reactive nan-reactive netal |ayer.
After stage a)s,eﬁteﬂ‘éylp‘é‘?t ﬁ%ﬁé‘trﬁﬁsfechesuﬁ%ﬂﬁl@d’rre p¥fibr ng t£Ej]lz)ethe

| abel transfersfd ifattiont BE SebcRhnkalel srdra8sf eiedepan heed ed, at
| east partially. That renoval can be done by one or 30 several methods

chosen anong € falendi my: weakenedf tlaydr + e€hei girakenrd chewiezalisittack or

the 27 August Q5 14. sel.ectiye_attack ,of the adhesion |ayer, the
application ofgﬁﬁgﬁﬁthaFofbr%ﬁ%mgaa’tH%YbF §kiﬁﬁgagﬁPnal%ﬁgngxggékened

| ayer. Thes weakseried dsayahd/sr obhakaed, hoerexbupbiesbyobtgigsedatspn of
mcro 5 cavities and/or_ gaseous m cro-bubbles obtained by ionic

i npl ant ati on dPRICorimpdARtatiey PHe FASAHERNPHE, aPBulbed GRS ayer or
by any ot her a fqr Lan h rf ayer
from the ini tg?a{éss%%%%??%%gﬁggf gﬁgregfég&gp%gaé%g ggfl}Fg 213 'ﬁtso t eé
transfer suppelilpowsedits enladl sagawstionmamiinttéher shafacsuppyetr rixgpmd duri ng

stage c). Aft%LeSE%R%i%E’JﬂE%ort.

10 Before stage ¢}, we could add to the
transfer support, means enabling us to maintain that
support rigid during stage ¢). 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 1least

20 one stoppage layer adjacent to fhe part of the
initial support that does mnot 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 accoustic 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.




means to rigidify the transfer support. can be renoved at |east partially.
15 These neans can be nechanically bent out of shape, with the bending
maki ng the breaking easier in the breaking zones. These neans can also be
plastic filns. The surface layer can include at |east 20 onZ/ Stgppages
| ayer adjacent to the part of the initial support that does not correspond
to the surface |layer. This stoppage | ayers can al so be renoved. Before
stage a) the said elenent 25 constituent of a micro-electronic and/or opto

electric and/or acoustic %nd/o nechaﬂic | devigﬁi can_be testeCJQQ assess
its working condition. 3t a§52895F, The 188 n§U5FiRe TPAnd2r bport can

be obtained by:@aposhle Nguarharer 1aler30afaysti afrom iR swiaagEdmyer,
with that |layer of material formng the transfer support. 27 August 2005
15 In stage cpEpuUPE&Etoutti ng can be done fromthe surface |ayer and/or from

the transfer support. Be%%%% %leﬂgﬁ%gethgpeiaﬁgpoﬁl|@+é|§5it§a§ppport, a
surface preparation can bé made to ove the Tixing (cleaning, renoval of
a sacrifigialsupayet,, pa i sdurfhce Dupi&gatdeidbnXi 6gnof bet heatlienaltcsupport,
the | abel can in addition be _aligned on_that support by using either pre
10 est abl i shed™R&Riengs L6/ t hEiKaBEl s Apteanppdrt, HMOTRef erbl y 3

transfer SUpr%Erq§Q%fyitfi?@fﬁrﬁeiisﬁgh§5[aburing the fixing of
the final support, the label can in addition be

aligned on that support by using either pre-

10 established markings on the labels and support, or
preferably aA transfer support made of transparent

material.

After stage e), we can plan for a stage

enabling us Eo 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.
ERIEF¥ 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




After stage e), we can plan for a stage enabling us to disclose the said
el ement constituent 15 of an active or passive mcro-el ectronic device
and/ or opto-electronic and/or a sensor. If the initial support is of the
SO type, that is to say, made up of a silicon substrate sifctugust Y05
supporting a silicon oxide layer and a 20 silicon layer in which the said
elenment is made, the silicon oxide |ayer;ds used as a stoppage | ayer.

BRI EF DESCRI PTI ON OF THE DRAW NGS The invention will be better understood

and ot her advant ages_and rticularities will appear .25 while reading the
foll ow ng descri pt i R?}'eé‘}epé%r?ta{"sorén c>rfé'on- extaust |ea§°é: a‘t’r?pl e,trgé?%ar?ﬁani ed by
drawi ngs in appengirecEnNGodirding dd RHULSidAeriwidd; are transversal

section views illustrating a first exanple of 27 August 2005 16
i npl enentation of the selective trRigfras Pkotessdlaecer ¢ivagsverisd

I nvention; - Fi gur%sc%A to 21 “?re.%iangveé%al sectign Vi ews 'itlel ustrating a
second exanpl e of 5 ir’fﬁfler?{elrﬁ i bn—-OF “tReEE &ctTVE ?‘?aﬁ’é?‘@? plp cess
according g0 the i awplkmeftat iidgur e 3Athe 3Esanectriarsversahsfeection

views illustrating a third exanple of inplenmentation of the selective
transfer 10 proceB¥CEEESr FCFOUGGh&q rhishtirngfentBDOomM LED DESCRI PTI ON OF

THE PREFERRED EMBODI MENTS OF THE ENTI Cenerally _speaking, the process
applies to elenents fully or par ilﬂlﬁﬁ?s%sdé n ?ﬁbéﬂaa éént’gér‘-"ﬁ
section views illustrating a third example of

implementation of the selective  transfer

10 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 functioen.




15 the techniques of mcroel ectronics and/ or opto 20 el ectronics.

el enments can possibly be nade on one or several |ayers of chem cal

st oppage. They can

The

possi bly be subjected to an electric test on their

initial support. In case there exists a strong surface topo}lofyygusa2005

pol i shing of the surface can be carried

out by the deposit of materi al

foll owed by a chem cal -nechanical polishimg or by filling the volunmes with
a material sufficiently snooth that 25 does not require any subsequent

polishing. If the |ayer ogégkggfiepg f?écfﬁ}{x{ira#uéé.cﬁééﬁf el eddy tHi ¢4and

lon 0 girdification and nmake up the

rigid, it can also fulfi
| tramslfiet i omupplorean, omhenheecesarigl f ubipboatt :adhesi on

transfer suppatie.

30 functi on.

transfer suppBPLestlefe AfNESACsupFdde: RBIOXUI &F%3dnes S, gl

unc

27 _August 2005 17 Different techniques can be usediﬁp fix the

& epoxy

resin, etc. TR, Bhacul AnddnGsi 98 Iph RAldIGH X laYpﬁﬁ@ﬁEPP&ﬁé‘t @hehen 5 the

surfaces to cone into contact are snooth. An adhesi©o

ayer can be useful

to fix the suthacesutfigeesorcd heomeansties swmpett arecaARdRtlhadénof a

terial ch doubl e-f dhesi fil , gl h
et el el chosenamng o doubleclgc 2dlesius el Sl s e

S esi n), “wax,

gl ass,

spin on glassiagkhl RN O derafgpes RpRIrtt herfabanThe giakdiog af the
| abel s can be done by a classical pick and_place technique or any other
t echni que by wakeligfe ¢horgni smpapd andouhdéegfacs adhesive f£ilm,

1¢

15
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glue such as polymer-type (polymide, BCB, epoxy or
photosensitive resin), wax, glass, spin on glass
siligon oxidé, 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
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
torn off label on the final support.

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

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
stoppage layers can also enable ue to remove the

particles resulting from the vertical weakening of



15 locally introduced to induce the breaking of the |abel to be
transferred. Advantageously, the label 1is handled with a tool that can
suck it up while exerting a pressure to have it separated fromthe other
| abel s. The tool enables us to transfer the 20 torn off | ald Aegust PO i nal
support. 25 Preferably, the transfer support is a substrate used in

m croel ectronics and cheap, for exanpl eggnonocrystalline or
pol ycrystalline silicon, glass, sapphire, ... The elenents can be made on

an initial s or e up of several_.stoppage e S of
several st oppggg I];%N‘Lra:gsi oadéﬁn%ﬁeﬁ%ggs%&g{ ﬁéﬁg%g{gur?yacggl%esul ting
fromthe chentgahsratt aakpei-tthe initial support. The usage of several 30

stoppage | ayers can al so enable us to renove the articles resulting from
the vertical weakening ofAZﬁm@ustex?Gm’@ewofheaﬂ’%ﬁH%t%%nbé’ft r §8&f er r ed

and possibly . _transf [ | Lgati on of

t he inventiO%LV%H?FPésﬁggtgg1?%E?ggépe?th%?gu%§gpﬁg? 9& 2@@ parti al

section viewsarki gareiid skewioa sdesisrate 10, for exanple in GaAs, used

as an initial support and on which seni-conductiggEchi s 11 haie been nade
t

(for exanple: opto-el ectFoArES or 14 cFBOBFeckr oAFESEH523EBNpOHent EP¥accor di ng

to techni quesckRpuile! Arf NEap&XPELLa GY R lindkeasensy f&n bhe rest of
the initial support by at [east one stoppage |ayer 1 for exanple in

Al XGa(1X) As. whathsteppjagerddaaring chips 11 have been made (for
example: opto-electronic or micro-electronic

10 components) according to techniques known to the
expert. Chips 11 are separated from the rest of the
initial support by at least one stoppage layer 12
for example in AliGa;gAs. 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 in figure 1B, the substrate
surface 10 including the chips 11 1is smoothened to

20 allow gluing on a transfer suppoft. Thig 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




provi des better
| ayer and a sacrificial layer, for exanple, in relation to dry or wet
chem cal engraving. As shown in figure 1B, the substrate surface 10

i ncluding the chips 11 is snoothened to 20 allow gluing on % Apgss2eQs
support. This operation can be obtained by the deposit or the spreading of
a layer 13 that can be made of glue, epgyy resin or a mneral material

such as glass, silica or silicon. A planarization of the |ayer 13 nay be

necessary. The_ 25 _stoppage,l.ayer 1 the el enments or .seniconducting
11 and the Iag ek %% ?ﬂﬁ

EPSEReRGy Sutade® | YT T

honogeneity in the transfer since 15 it fornms a stoppage

EPAPRIGHELRT | ohipe

figure 1C a thappkekrsuppert slppost glaued on the free face of the layer
13. If the layer 30 13 is an epoxy resin layer, it is then polynerized.
the layer 13 is a mineral Fiayse, 1B shewsalthzt Adhpisindobsl 15uppegtnent

enabl es us to,Lncr t S| y ¢t o4 he .tr.ansfer t 14.
Figure 1D shoﬁg'tﬁrgﬁs hegk%cgq'ge ¢4l ?{tg f(g tﬁg 151@1%]% ?ﬁéBBQE

initial s@ppothat5ddaat weEscbereepbndspmdche she fawef deesdmyehashas been
removed. This renoval can be dgone by a classical nethod or a conbination
or wet

e 1 nitial Suppo nore exac

of classical PREERhodEMONEChani TTHS r SESTPYRAL i 6AN p&E s orPAry2

cheri cal attagk;Jhe, subsLeabe May. have disan Jd uaakened Eiagdgpthiby i onic

i npl antation of 1ons or

gas re conpietion o e conponent.

separ ati on ofme¢tirodabstmeathartivial | eyerithratben, bpolishing or dry
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or wet chemical attack. The substrate may have been
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). B

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 vertically by cuttings 17. A label 16 to be
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
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
is chemically treated to eliminate the particles and

contaminating elements that may have appeared during

part of the




obt ai ned by input of nechanical energy (see docunent FR-2 748 851). 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
label's to be transferred are then pre- cut vertically by cut?? Angust2005

| abel 16 to be 20 transferred includes at |east one chip 11. The pre- cut
of |abels is carried out fully in the laggrs 12 - and 13 and partially in
the transfer support 14. The pre-cut |eaves zones that can be broken off

in the transfer ort 14. This, pre-cut gan do h al
engr avi ng, Lﬁ?a % 7348 r%?’?ﬁt AW gncﬁ %’8‘1 rp&%hre?ffcsg\%‘c%r
ul t rasounds DﬁEQlﬂdl f8r Giblde.lapp| kehkisann .t het d@emmnsbeppagpl et ed

before or after transfer on the final support. The free_face of the
stoppage | ayetayers3giave chéﬁﬂca@l%mtl?@at eaet P rsmvmaé tq’i% 5BeEPcl es and

contam natingq ?&g%nté E\k/\ma% e mrﬁgy%% éfmfgagﬁlt for gust 25 20 the

previ ous operatrons an ace Iecular adhesi on.
| f severals stmpphgd dmyetwanhave ineehanhaamedhemﬂeamr meMviestai napf tbhese
| ayers can be renpved chenically by dry or wet 5 nethod or evenFE%

ants

mechani cal - ch@ﬁﬁneéFaﬁspiu?HVngremPV%. m?t RRESUSAREBe RFFE e TR
present on thg,  supface, L %ﬁ@r%nﬁé%é he; §igigidiepbhopipiace 15

(see figure 1E) 1's not necessarily conpatible “wWth the chenical treatnents
a surface neetls tosde fagﬂ:@ etEed is frot | necesisecilar adhpstbhlet he pi ece

15 can be renaYe J%e C éﬁica kln a% n%gjérgu%zacgsn%@@g]ég £Igure IF.

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

Labelgs 16 to be transferred. are then

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

15  Dbreaking zones breaking under pressure, vacuum
extraction, seguence of pressgures and vacuum
extraction, gsequence 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 c¢leaning or a
mechanical chemical polishing.

30 The material of the layer 13 is then

removed by under-engraving, which results in



Labels 16 to be transferred. are then taken selectively (see figures 1G
and 1H), with the 15 breaking zones breaki ng under pressure, vacuum
extraction, sequence of pressures and vacuum extraction, sequence of
pressure and pressure release, sequence of vacuum extracti ofY AREHSYALPum
rel ease. Preferably, the breaking is done by the 20 sudden pressure of a
tool 18, enabling us to handle the |abelyjto be transferred, for exanple,
an enpty pliers adapted to the dinensions of the chips. The renoved | abel

16 is then fixed qn.,a_fin suppor t 19 | ec ?%hg hown in
25 figure I1. Sﬁggrﬁt&gg suE;%‘Srt @rrrayohave eenLuB‘%’[ Ssubj ect eglp?%r%

m croel ectr onicgafigfledaaddr epaeaheen wdthaldimw aewrl estll arheadlle.bled.n of the
| abel 16, for exanple, an absorbent-type chem cal cleaning or
mechani cal chdWil€al Pgalti skifng tiehe tharefiesl SUPPREY ayén 18189 tI’?@n

renmoved by un %;no%glra%};ngha%&ﬁg resiy tspd ngggeﬂg stof_zppﬁ tZ%a%Qar ating

the part of the transf ort~ transferred together wt e‘rest of the
| abel . Thé s partcaef tHem WQnSéMVsdlnpprtherancal satbeckr eWsvetttlyinsheari ng,

and the mat eri%.I§ of the layer 5 13 c en be removed by chem cal attack.
Ve obtain th&LSE AEEFUGEETEHSRPWH M 331%”‘?] Jx second exanpl e of the

application of the invengi Qxdgshd ! Egg{nﬁgge%@ythge dpfii &g Phh t @£21  that
are partial section views. 10 Figure 2A ' shows a substrate 20 used as

initial suppothe IThvesghotr dtse 20 ustzatsdl nobthe af kgures 232 to 2I
that are partial section views.

10 Figure 2A sghows a substrate 20 uged as
initial supﬁort. The substrate 20 igs 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

26 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



made up of a silica |ayer 22 used as a chem cal stoppage layer, and a thin
silicon layer in which sem conducting 21 chi ps have been nmade according to
15 techni ques known to the expert. The silica layer 22 and the thin silicon
| ayer make up the surface layer of the initial support. |n ZhArguskad e,
the chips 21 (for exanple: mcroelectronic devices, TFT transistor 20
addressing circuits,.) are neant to be transferred in a selective manner.
The free surface of the chips 21 is then made interdependent with a

transfer sur)fgg{ngigé} esh;g%’t\%iihr%éiﬂ'}"&e%ﬁnighfaﬁéﬁé‘sﬁér #4BROBRCEA 1

gl ued on the Tree surface chi ps 21 W thout t he presence of an
addi tional | ayebelBynwdyddhocut tahhigp .métthicd ichedenwradond igmehaf cal

cutting, laser cutting, partial cleaving, defect productjon,_ cleaving

initiation, cuttings 27 3%% m%ﬁ§HW?t?é&?n??iE%%uﬂﬁﬁﬁ%a Ofupﬁgfgding in
the 30 silicazhaygs 22,800 fdiRidd NalsayghowANdipardicqldy izp. traikr ansfer
support 24, to have breaking zones 27 August 2005 22 renmin. The cuttings

27 del imt5 | abetevasd, osint tbeacharriafebubnblyud relassindl TaEBods °Fhown by
figure 2C. The massiyve part of the initi.al : [t 0 is.t I ved as
02533 {101’5 ?Ié' aﬁssc’;.acr?.]b em%ylgggs . W% an BS{At i GRD

shown in figufe SBCT arrred out by a classical

met hod or a cgybi 8akiple8 Chasmhaakalet bedsirVéacaobnyenpbbhishingxanpl es,
mechani cal rectification, golishing, dry or wet chem cal _attack, In that

second exanpl @ryoforapitt c ShEBACALhaAHAds f | Eht tHRte AP IRNUsBY3TPIRe 10

;:Egg the tra@ffS%pEQ%gﬂygﬁﬁﬂghéaPSEtQ??EaEQEnn%@% B he§MPbRet 0 be
' 10 since the transfer face of each label does not need

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 mentiocned in the first example of application.
Preferably, the breaking is carried out by the
pressure of a tool 28 enabling us to handle the
label to be transferred, for e:-cample_r 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 2% can be removed by one of the

methods mentioned in the first example of



The | abels 26 to be transferred are taken selectively (see figures 2E and
2F) and the breaking zones are broken by one of the nethods 15 nentioned
in the first exanple of application. Preferably, the breaqug is carried
out by the pressure of a tool 28 enabling us to handl e the 27Apgust 2¢%e
transferred, for exanple, a vacuum pliers. 20 The |abel 26 taken is then
glued on a receiving support or final sgppport 29 through a glue block
201. This is shown in figure 2G The final support 29 can be an organic

t . It b I LL t k
25 & it cdAPL g AT en i o IRt S of ChLes a SAaRT e rERIUER by moans

of a solvent f#or exanple a connerC|aI wax or acetone) The part of the

transfer support 24 stlllngresent with the chip 21 transferred on the 30
final support 29 can be Penb®€8NBy OGHE 23] FHEPﬁéﬂﬁBBs Fvht £8§8d PR t he

first exanpl ge 20nAUglistogl05243 caRRldEAL R ade 88l NG, SEL gL € Shoun

in figure 2H. tec ogi cal™ suppl enent can on e chip 21

transferred &=l shfyn eﬂampgarebﬁ &aklhgrmetmﬁﬂug dontredkti ang? diet ahddi c
contacts 202 and 10 203 hy a techni.que, known in_m croel,ectronics. Athird

exanpl e of aﬁQQ(ﬁﬁl%nF%ﬁh?h%uelﬁﬁﬁ B bf W%CFPﬁagFFﬁPQdcﬁy the figures 3A

to 3E that are partial gecthepdvi E¥Emplbow# %ﬁq%ﬁjﬁuggtrghg 30 used

as
invention is illustrated by the figures 3A to 3E

that are partial section views.

10 Figure 3A shows a substrate 30 used as
initial supbort. It can be a substrate of GalAs on
which semiconducting chips have been made according
to techniques known to the expert. At least one
stoppage leyer 32, for 'exaﬁple, in Al Ga;-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,

26 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

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

Figure 3B shows that the initial support

30 has been removed by a classical method or a

combination of classical methods. We can mention,



initial support. It can be a substrate of GaAs on which sem conducting
chi ps have been nade according to techniques known to the expert. At | east
one stoppage |ayer 32, "for exanple, in Al G(l x As, 15 separates the
sem conducting chips fromthe substrate 30. That stoppage |a¥auggss2005
possi bly those stoppage |ayers) provide the advantage of a better
honogeneity in the transfer since it consuitutes a stoppage |ayer and a
sacrificial layer, for exanple, 20 in relation to a dry or wet chem cal

engraving. Th em tin i N MY ; l.e of pcatd on, are
made up of bagf'% mgggﬁggt%é 3%%%8@&8& e%%%éﬁé%@ﬁgﬁtspggghgg% Under the
gener al ref er dage o34 wele chamildadr eftirarksay that 25 the stoppage | ayer 32 '

and the basic elenents 31 form the surface I%}/er f the initial support

while the set of suppl enBAP&!§ dRnBRt $2ART g&e, tRSnBEET support .
Figure 3B Shogggt %?ta hl.gd !Eﬂé!mé&ﬁ?&’étmel:f@i dbﬁﬁ”thén%‘ége@iz@

cl assi cal net onbi nati on of cl assical nethods. can -neéntion, 27
August 20056 24xhmplemanpFigurechEhi cdlowsecthétcathen cutdlings nhavedry or
wet chem cal attack. lLabels to be tr%nsfer ed are_then t _by one of

the methods nBREPoMBRAT n HHRM pP&SRHi AGSSs £3GRDIS. egg%gig(éggﬁ&m t hat

the cuttings faveihgen mdﬁnéf@mﬁacﬁeéﬁé@ti@éWOfint heirsd F ugbBlipic Cuttings
37 and 337, respectively in line, delimt |abels 36 including one or
several basiclabehent3 3nclyddng rendi o asbvenrindaiie BéeReBisSeach 10

ali gnment  of ngti9ﬂ3r§7 %Q%a%ﬁz' a breaking =zone between each

10 alignment of cuttings 37 and 337.

Labels 36 to be transferred are taken
selectively (see figure 3D), breakinév zones are
broken by one of the methods mentioned in the first
example of application. Preferably, the'breakiﬁg is
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
adhesion and the toel 38 is remdved. 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.



Labels 36 to be transferred are taken selectively (see figure 3D),
breaking zones are broken by one of the methods nentioned in the first
exanpl e of application. Preferably, the breaking is 15 carried out g t he
sudden pressure of a tool 38 making it possible to handl e tZeArgse?dd% be
transferred, for exanple, a vacuumpliers. The | abel 36 taken is then glued
on a receiving support or final support 39 by nolecular 20 adhesion and
the tool 38 is renoved. This is shown in figure 3E. The final support 39
may have been subjected to mcroelectronic surface preparations to

i nprove the nol ecul ar adhesion of the | #8el 36 on that support. 27 August
2005 25 CLAIMS 1. Process of selective transfer of labels (16,26, 36) from
an initial support (10, 20, 30) to a CURIMH support (19, 29, 39), with
each | abel nmade 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
devi ce, the elenentslbaggbdgggaidfa.s@yééﬁxﬁelayeansferheofniﬂﬁ@ﬁl§upport,

and the process 10 including the fol |l owi ng stages: ﬁ Fi xi %ransfer
support (14, .(1%4,284)36bnfrhe §@¥f%&%¥4%&e?uﬁP°Fﬁe(ﬂ irt i< nﬂ%b ? @10, 20,

30); Rgnnﬁﬁfﬁgfé%ﬂﬁ% %Et g tE@) P oyl alys ¢ é%&ﬁxﬁébéba&aééeﬁgngﬁ

correspon éral efinition of the els, on
the set ”HdQnypleﬁstheoﬁéa@ﬂkﬁﬁnﬁuppmﬂt a1, t Ba )sucomsbitbager ,obyacutting
done accordugiééééfgéé;ggﬁgegad/or optoelectronic and/or acoustic
and/or mechanical device, the elements being made in a
surface layer of the initial support, and the process
10 including the following stages:

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

b) Removal of the part of the initial

15 support that does not correspond to the surface layer;

c) Lateral definition of the labels, on the
set made up of the transfer support and the surface
layer, by cutting done according to the thickness of
the surface laYer, the dutting being done at least in

20 the surface layer so as to leave zones of the set to be

broken off;
d) Grasping one or several labels (16, 26,

36) to be transferred and their tearing off by input
of energy in the corresponding zones of said set to be
25 broken off, with the energy input resulting in the

breaking off of these zones;
e) Transfer and fixing of the label or set

of labels torn off in stage d), on the final support
(19, 29, 39).




the surface layer, the cutting being done at least in 20 the surface |ayer
so as - to | eave zones of the set to be broken off; d) G asping one or
several |abels (16, 26, 36) to be transferred and their tearing off b
input of energy in the corresponding zones of said set to b¥ 28gust

off, wth the energy input resulting in the breaking off of these zones;
e) Transfer and fixing of the |abel or seg of labels torn off in stage d),
on the final support (19, 29, 39). 27 August 2005 26 2. Process according

to claim1, <characterized by _the fact that the surface | r de up of
an adhesion | ayer (13) cogeri r#dtotcﬁeésssai (fccé:fre&é'é"rﬁ S, 4 11) cg[%égé“e g;i'i ncl udes

the fixing of chheaetbhrdnslEr byupest fak4) eRathechdhesixindayeayeld). 3.
Process according to claim2, characterized by the fact that the adhesion
layer (13) imagedowblef fareadhreirne Vs orld ne@erTirg 1bhehdsdR anong

gl ue, wax, sili i de d silLigon., 4 S cqrding, t 9echaim 3,
characteri zedegéagﬁgéf'ac&wha?k%hé grél)ue%ngisggggl 5_218 C 1g'isle a‘rgr%nlé:@llgol yi m de,
BCB and emoxyteansierpbabpseitsi{liae dresiie Sdhd¥riemedsayeacofidi)ng to claim 2,
characterized by the fact that the adhesion |layer (13) covering the said
el enents (11) is a layer 20 deposited and polished. 6. Process according

to claiml, characterized by thedact JhadrgidyStage a)e1hg fhxing is
done by nol ecul ar adhesi on.

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 s=aid 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 1is reinforced by a thermal
treatment.

30



25 7. Process according to claim®6, characterized by the fact that the
fixing by nolecular adhesion is reinforced by a thernmal treatnent. 30 27
August 2005 27 8. Process according to claiml1l, characterized by the fact
that, in stage b), the renoval of the part of the initial sZippogust@d@ 20,
30) that does not correspond to the surface layer is 5 carried out by one
or several nmethods chosen anong: nechanixgal rectification, polishing, dry
or wet chem cal attack, breaking along a weakened | ayer. 9. Process

according to claim1, 10_chayacterized q%?t e fact_that ghe cutting is
done by dry or wet chenicgr.lﬁﬁ%ﬁﬁ%mL TH ﬂ%fngulthsouﬁ ?}mcle§Ving or

- laser beam 1@hBreceexize@ByNkHS €haim dhat 15 ithagaageriged mhd he fact
that, in stage d), thei?rasping is carried out by a technique involving
mechani cal nmedRECvédpid e#thPaéFe@ﬁrG@@aﬁﬂ%qk%%s$upﬁﬁéh LtPe &¥d/ or

cherm cal feanso) 20u2% Lhod iRaeos, A0RKSla% 6 0 bLaL L Eacecharagt gy zed by

the fact that, in’s enerqgy i s an I nput-of nechani cal

and/ or ter nehraidborouthery caheener @evekal Riocesds achosdhngmbmgel ai m 1

characterized by the fact that, in stage d), the, tearing off is done by
conbi ni ng t heMgFpaptsads rectificationm, polishing, dr 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 éccofding ‘to claim 1,

15 characteriéed. by the fact that, in stage d), the
grasping 1is carried out by a technique inveolving
mechanical means, capillarity, electrostatic means,

pneumatic and/or chemical means.

20 11. Process according to claim 1,
characterized by the fact that, in stage d), the
input o©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 d4), 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




pressure and sucking up on the |abel(s) (16, 26, 36) to be transferred. 30
27 August 2005 28 13. Process according to claiml, 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 ByAngust 264
that, in stage e), the fixing is obtained by gluing by neans of gl ue,
epoxy resin or a reactive or non-reactivgnetal layer. 10 15 15. Process
according to claim1l1, characterized by the fact that, in stage e), the

part of the transfer suppqQrt (14, 24) that orresponds tq _the | abel (s)
transferred . (16, 26) is qﬁedﬁ&ﬁﬂE%ﬁ |ea§F°B§FP9a||§P 16?q595bes raccor di ng

to claim15, harRatarized byn the fracle t Bahet hejsaisdapemoynl , e | east
partial, of the part of the transfer support 16, 26) is carried out by
one or sever alfipgmendss Hptahigveh Rinoretetuiar cidhestomi gueglehesi cal or
selective attack of the adhesion |layer, application of nechanical forces
and breaking along a weakened |ayer. 25 30 17. Process according to claim

1, characserized by the factpdduss i N fdAgRIiMg Wedd cltadof he atyr,ansfer

support (14), means (15) to keep it ri%id during,sta%e c).
characterized by the fact that, iIn stage e), the
fixing is obtained by gluing by means of glue, epoxy

resin or a reactive or non-reactive metal layer.

10 15. Process according te 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.

15
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) is 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



18. Process according to claim 17, characterized by the fact that, in
stage c), the 27 August 2005 29 5 10 15 neans (15) nmaking it possible to
rigidify the transfer support (14) are renoved at |least partially. 19.
Process according to claim1, characterized by the fact thal7 Ahgusbdace
| ayer includes at |east a stoppage |layer (12, 22, 32) adjacent to the
part of the initial support (10, 20, 30)4that does not correspond to the
surface layer. 20. Process according to clfaim19, characterized by the
fact that the stoppage |l ayer is also. renpved. 21. Process accoEQing to
claimi, chaWﬁEPérigéé )by Mekd Ne ottt hROS§HPLS age® a) T1ERELL¥ai 416 enent

(11, 21, 31) Eggﬁggﬁyent ?ﬁ Grficrpglectrgnic qgg&ﬂkﬁpptgglecgégghc and/ or

acoustic and/ or ani ca eV|ce IS tested to etermne its working
conditions. 2RarPiatdgs according to claiml, characterized by the fact
that, in stage a), the. fixing of the transfer support is obtained by 25
depositing a |l ayer of material on the surface layer, wth that nmaterial
layer forming the transfejg supRELL. 23ccBreG ageordigpaig claimil1, 30

characterized by the fact that, in stage c) , the 27 August 2005
characterized by the fact that the surface layer

includes at least a stoppage layer (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 ¢laim 189,
characterized by the fact that the stoppage layer is
also. removed,
15 21. Process according to claim i,

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, is 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 1is obtained by

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

support.

23, Process according to claim 1,

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



30 cutting is carried fromthe surface |layer and/or fromthe transfer
support. 24. Process according to claiml1l, 5 characterized by the fact
that before the fixing on the final support of the |abel(s) (16, 26, 36), a
surface preparation is done to inprove the fixing. 25. ProcegdAages2fidhg to
claim1l1, 10 characterized by the fact that, in stage e), a stage is
planned to reveal the said elenent (11, 3} constituent of the active or
passive mcroel ectronic and/or optoel ectronic device and/or a sensor. 15

26. Process acc%rdin to claim1l :ghara%%grized b¥ tggv;act t hat since the
initial suppSHEY 8§ of3Th 8ot i he Fhfhat Ut §3¢S FhadENdF of a
silicon subst rFaog Bery it rSGGeSh ikl . a silicon oxide |ayer (22) and the
silicon layer in 20 which the said elenent is made (22), the silicon oxide

| ayer is used as a stoppage | ayer. 27. Process according to claiml,
characterized by the fact,th ring the fixing on_ 25t final jsupport,
the label is aligned on tﬁgt’ qbtﬁotjc'r.]éa%s supapcocr?r%ﬁp%si n%o marggabﬁne-.eg't’abl I shed
on the | abel chagabitedlizsdopssttioes BYcudSichata Hdfisf efhe SEPROAYG elde of
transparent materi al

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,

10 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.

15 26, Process according to claim 1,
characterized by the fact that since the initial
support (20} is of the S0I type, that is to say,
made up of a silicon substrate bearing successively
a silicon oxide layer (22) and the silicon layer in

20 which the said element is madé (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

25 the final support, the 1label 1is 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.



