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SP 24781 PM1 METHOD FOR TRANSFERRI NG WAFERS
BESCRI PTI ON TECHNI CAL FI ELD AND PRI OR ART The

i nvention concerns the field of 5 mcroelectronics
and techniques inplenented in this field to carry out
a wafer or substrate transfer aor to carry out
processing of a wafer surface. In this field of

m croel ectronics, it is inportant in particular to be
able to carry out 10 transfers of rs

cont ai ni ng C|rcuVF§H°9hEQE ?P%H§FEP§IHF Wﬁ%ﬁRﬁayers
make it possible in particular to transfer the
circuits on different wafers fromthose which served
to devel op them For exanMESCRIREONwafers nmay be
fused 15 silica wafers, mafers made of a
Se”&?&ﬂﬁﬁ&kﬁrFEﬁiﬁrkﬁb y Oor may not contain
el ectroni ¢ coirponent's gevera techni ques may be used
to transfer |ayers which have al ready been processed.
One techni que, Theustimtedtionfi guoreserd?s - 20elD, field of

consi,sts of bondi.ng a fer 2 containin rocessed .
3 ayBi-CEOPLEFCERRS e, 2Rl CheEBALAPRE cf PRAPFENCSdangn this
el egtklgak c PRdSz bwatbgube IshbRtate RF{FHERM or to

wafer 8 (figure 1IC). Then, the part 1 of the initial
maf@ﬁIZYn@Pt @50@@ﬁﬁamg|@§ ﬁh@a§ﬁ§c§§§§@0§rea is

elimnated, for;_examplefy grigdi cali &, it is

chenlcal-nechanlcal pol i'shing or e |ng ry or
wet LmpSPt24¥81 iBM articular to be able to carry out

10 transfers of thin layers containing circuits. These

1

2

2

transfers of thin layers make it possible in particular
to transfer the circuits on different wafers from those
which served to develop them.
For example, these wafers may be fused
5 silica wafers, wafers made of a semiconductor material
which may or may not contain electronic components.
Several techniques may be used tc transfer
layers which have already been processed.
One technique, illustrated in figures 1A -
0 1D, <consists of bonding a wafer 2 containing a
processed layer 5 (for example, which contains circuits
3 and electrical contact pads 6: figure 1A) on a
permanent wafer 8 (figure 1C).
Then, the part 1 of the initial wafer 2 not
5 containing the processed area is eliminated, for
example by grinding, mechanical or chemical-mechanical

polishing or etching (dry or wet).
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1

The surface of the wafer 5 containing the circuits
and the contacts 6 then finds itself buried at the
| evel of the bonding interface (figure 1D). In sone
cases, it is necessary to have the 5 surface of the
wafer 5 at the |level of the surface of the fina
structure: it is then necessary to performa double
transfer in order to return the processed surface

upward. In this way, one may see_the contact pads o

the surface agaFReamPii@sineCt hébeorttalas FnQQH?ﬂ}nlng the

St aEQEEQ:L%@yanEh%hfe' rc%tnttarc%%sf@rtﬂe?n dONRIRS] BhoVe Bied at
I'S case he wafer 5 with the circuits is first

bondéa drven Dﬁteh&eboadynwaﬁame@ﬁater(glgmra dive

1D), also called a "handle mafer" The unne esaﬁgyé the

part of the initFaPolEf &*59% eﬂ?n%ﬁapggeSPng

sby gluirfidcBd ofPHHShivagesr 5 Genial 16v6hi ba. t'H&a_erBuﬁﬂ’Ei:e of
t hi nned-down rear face of the grocessed | ayer is
pr eﬁaﬁeélwlemt@%ibth bh hheponegsssary1do wtlerm a
dagﬁaatag %%% %, be sthe pejdranent suppoft éﬁéguﬁﬁocessed
2A) e han I's then ellnlnated for exanpl e by
dlssanfbcaguﬁwamm Iénewhmsthybonaengmyrmeefadee1Q0ntact
mechani.cal and/or chem cal ., 25 elimmnation .
(fi BHAE 58 T R SaTboarg SRECTROMRE: TREATE P
(ﬁxagpbgdagg ¢age using bonding by nol ecul ar adheS|on
or using an adhesive substance 7 (figure 1B - ,
dependi ng on th@hgpéérﬁﬁcéﬁﬁ@ﬁ§eﬁbﬂﬂﬂﬂ?qﬁHQRKPQﬁve but, in
finghs30 stpuctungs. Jdedn, adngelie srbstaneais vsed firet
sefuentTy be elimnate
bonded on an intermediary wafer (wafer 8 in figure 1D},

also called a “*handle wafer”.

15 The unnecessary part of the initial wafer

2

2

3

is eliminated, for example by grinding, polishing or
chemical etching.

Then, the thinned-down rear face of the
processed layer is prepared to enable adhesion on a

0 gupport 10, which may advantageously be the permanent
support (figure 234).

The handle 8 is then eliminated, for
example by dismantling at the level of the bonding
interface 12 or by mechanical and/or chemical

5 elimination (figure 2B}.

Bonding of wafers to one another may, for
example, be done using bonding by molecular adhesion or
using an adhesive substance 7 (figure 1B -~ 1D),
depending on the specifications for the method or final

0 structures. If an adhesive substance is used, i1t may

subsequently be eliminated.
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SP 24781 PM 3 The difficulty of bonding wafers with
eMrcuits resides in the presence of a topology on the
surface of the layer 5, meaning differences between
the levels e between the raised and | ow areas of this
5 surface, which may correspond to several |evels of
metal in different areas or, nore generally, to
different lay ups of materials in different areas.

These differences in | evel reach val ue in the :
vicinity of severgl ﬁl%tfﬁé’y‘ggg’e f e‘SﬁﬁaFEgbet s with
10 59PN andc2 iA=L RAPRS! Y@ cQbradhest V& $HBSLABGE on the
may be wused to bond the wafers to one another. In

t hi sucésee ofhé&hadhReyieve Sor medindgiov elidifignenmss gtwren the

chosen with a. viscosi whi ch kes it -pQssible _to -
bon e‘vrvlewﬁou? k?eeitr?“geen.LS |stﬁ?%%§gbya?¢1e lsog‘?f g%eeeds of this
t opeliogicel N WYheckaseapl dondisypry el eeularal levels of
adhesi on, generally, a layer 4 of material is pl acel

on MehalsurfaciFESHATE | Breqhi sOFayefors t @Gerally, to

flagt epgdeapd Pe%‘d%jps 2Q,ont@ +lh8 sht e pedh dE Yo WBher arcas.
or the final support. In the absence of such a | ayer

4, Tbaesebehddtbaress may beyrlesaay ateadle Reverlug in the
t he,_bondi interface.and interfere with th ransf

of YPOLPRFER qlayer o8l  Amkoneiehede® | hopattrilig, betveen
whegothgmeahd8 saufloubl e transfer (enabling, as

explained in relation to figures_2A and 2B, the
processed surfal® tshasivet GEncdlheothYd HPtteRc may be

mg?g%gaglois%dr@ g%ﬁ% 'o\év%rlgﬁrsl QL orfk USRALKOF . 2ghesiip case,
y to
the adhesive or adhesive substance may be chosen with a
viscosity which makes it possible to bond without being
disturbed by the surface topology.

In the case of bonding by molecular
adhesion, generally, a laver 4 of material is placed on
the surface (figure 1A).

This layer 1is then flattened and bonded
onto the intermediary wafer or the final support.

In the absence of such a layer 4, non-
bonded areas may be present at the level of the bonding
interface and interfere with the transfer of the thin
layver.

In some cases, in particular when there is
a double transfer {enabling, as explained in relation
to figures 2A and 2B, the processed surface to be
returned toward the top of the final structure}, the
layer 4 used for adhesion must be eliminated locally to

enable connection on the contact pads.
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Sp 24781 &M This is even nore true in the case where, for

exanple, the initial layer 5 with the circuits
presents contact pads 6 initially open and where they
nmust be reopened after the tramsfer (figure 3). 5
After transferring the processed |layer onto its fina
support, |ithography and etching operations are done
to open the contacts 6 again. However

addi tional |ith&BiapHy¥ éﬁ&ﬂlePEFPn§Ioﬁ%rﬁ?|BH§ (AR rEhere

theguse Qﬁaﬂﬁﬁ Y QOid PRNAk14110130ey absqiifakethe circuits
necessary to have one or several [ithography masks

cor pespentisngrdro-ddte padel § il e bieneBenwangh Where they

not al s the cas r g hgse

st efY= ga hGEPE a?&%l &?&htfﬁg%%g?ﬁgﬁg sugg

©n which the 1lAfekkCiiran@fstrriegt ransfimroeskadd ba‘_her onto
cases, one would like, after the step_.in fi

to eakrytial pﬁé@9§§Fmg,13d-"tl?c&‘farRmof antiheeq%g%rg 5°P%ﬁatl°ns
the sidg of tt%eo?é f%(i'lf%l D nkll_létcttsh%r %.gaﬁm in this case

agafn, the probl nding, after 20 processing,
t he topology of Holvevkayertbesn t&ﬁﬁxﬂxﬁnabp§o§MD§nﬂ®@Y and

surfac In still other case hONEe ,
thee§F§&q31qp%ﬁﬁﬂiT€ LEFEAT v sut pré%%gglﬁégeﬁgfﬁﬁent'
1@directly from theesUpRed ﬂakéoiteNQHﬁbeaaﬁtab[hﬁdeewne or

25 elimnation of said support 1, but there is,
t hi sevexed abiiPOT¥aRNYr BBIEEM TOTTIRPIALIRT t &P the levels

PrOGes$ln nte'?je LRAYLOA% ‘ch:t %‘Na%ééerth% Uudde side

pl aced "opposi this support
Moreover, 1in some cases, these steps are

not compatible with the permanent support on which the
15 circuit must be transferred.

In other cases, one would like, after the
step in figure 1D, to carry out processing, directly of
the layer 5, on the side of the surface 9, but there
is, in this case again, the problem of finding, after

20 processing, the topology of the layer 5 on the side
opposite the surface 9.

In still other cases, one would like, after
the step in figure 1C, to carry out processing,
directly from the support 1, for example after partial

25 elimination of said support 1, but there is, in this
case again, the problem of finding, after processing,
the topology of the layer 5 on the side placed opposite
this support 1.

Also, there is the problem of finding a new

30 method making it possible to facilitate carrying out of



SP 24781

5

10

15

20

25

Al so, there is the problemof finding a new 30 nethod
pgking it possible to facilitate carrying out of SP

24781 PM5 the transfer of a |layer which may contain
circuits or conponents and/or which may present

surface topol ogy. Preferably, if the layer initially
contains surface contact pads, one seeks to find the
contact 5 pads open once again w thout performng a

i thography operation, DI SCLOSURE OF THE | NVENTI ON To
resehvetrhnsfprosifend LRECBDLFMEICIOIMANCONRFERL FEFCUSES OF

: hin | hi
a mg&@ﬁg?éﬂ{spégﬁ?éknghﬁgﬁ hi ﬁ¥§%eﬁ£ Quﬁ%8C& tBpbogy .

be tr erred 0 a substrate, I's net i ncluding”
the realizati orprafmwaoihe sfir thee lafesaiichittikilliy aymrtains

or said chip, of at |east one layer, call dhesi ve
"oyRirtafh Boftedd BRAS agdte ShRKEd Ty sindoF e contact
| aygids bebaeensidie aghesi va tiyer %Ehﬁlf&ﬂﬁiﬂ@ surfagesgraphy
of said thin layer of said chip, the adhesive |ayer

bei PREHREEORf a material of which etching presents
selectivity in relation to the material of the

bar4 , N high the etch rate is
hig?%?éL%ﬁgﬁﬁtﬂg?@% ?ﬂgﬁgg??ﬁer | ayer. 20 The thin

| ayer or the chip may have a surface topology,
t heref ore vari df® onssphvheitis aroklerel wleorlirgtt ©f the

a direction perpendicul a 0_a_plane. def]j . by

i HTE)EFOn P REDE TR oS el oTulL bhEr or a
anpthiyde bepaeerapereraednmmns seveimdtrates Thes method
i nvention al so_concerns a process for transferring %

t hi FOFhy@Engr tdechFpabhERt A0BubHS, thehiugiage of said

layer; Qr1thks ohi R NehSUPROF g PYa@t one layer, called
adhesive layer, and at least one layer, called first
barrier layer, between the adhesive layer and the
surface of said thin layer of said chip, the adhesive
layer being made of a material of which etching
presents selectivity in relation to the material of the
barrier layer, meaning of which the etch rate is higher
than that of the barrier layer.

The thin layer or the chip may have a
surface topology, therefore variations in height or
level according to a direction perpendicular to a plane
defined by the thin layer; these variations being able
to have an amplitude between several nm and several um.

The invention also concerns a process for
transferring a thin layer or a chip onto a substrate,
this thin layer or this chip being supported by a
support wafer and presenting gurface topoclogy,

therefore amplitude or level variations according to a
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1

support wafer and presenting surface topol ogy,
tMer ef ore anplitude or |evel variations according to a
SP 24781 PM 6 direction perpendicular to a plane
defined by the thin Ilayer, this process including: -
the realization, above the surfgace of said thin |ayer
or said chip, of at |east one layer, 5 called
adhesive layer, and of at |east one Iayer cal l ed
first barrier |ayer, the adhesive Ia

de _of :
a i EPFAEOBT DRAPERIGEENATY G5t cbopt stic S &Y e thin
rel abl@p tQh&Eep%E@EEahnefluHEﬁ glarrier layer, 10 -
the tfansfer in layer or of the chip onto
sai d substrate, -- the ectdatiiestiiom of aidivesi tbel agerface of

d of he fi b £ |
ool V8oL L e hfEEeo! o4 I ek Ul saver,

sassegbl¥d ohdhbeiwagdhebayer| aygid Widih atwafleaser one layer,
substrate, as well as the elimnation of alJl or part

of FR&LEAPPOIEST WRPEFI6F stb&t¥at EheTmAlgiefe olayer being
subgLpate ppy theny, Egrgglel'@fnahﬁgxﬂJheetEHgﬂé'Onpresents

al so concerns a net processing a thin | ayer or

a chabecthvstyhumlngkatxnn tdi shehinptbeiing sdppdra dearrier
? Eport waf er and presenting surface topol ogy,

the 8¥6re anplitude or 25 level variations according

oto a direction pegpendirGilsFer toX aclpd aprifefiaped ky of the

the thin layer, this nmethod including:
chip onto said substrate,

- the elimination of adhesive layers and of
the first barrier layer, to find the initial topology

again.

15 The transfer may include a prior assembly

of the adhesive layer with a wafer or substrate, as
well as the elimination of all or part of the support
wafer or substrate,.

The wafer or substrate may then be

20 eliminated.

2

The invention also concerns a method for
processing a thin layer or a chip, this thin layer or
this chip being supported by a support wafer and
presenting surface topology, therefore amplitude or

5 level variations according to a direction perpendicular
to a plane defined by the thin layer, this wmethod
including:

- the realization, above the surface of

said thin layer or said chip, of at least one layer,

30 called adhesive layer, and of at least one layer,

called first barrier layer, the adhesive layer being



the realization, above the surface of said thin |ayer

SP 24781 pm said chip, of at |east one layer, 30 called
adhesi ve layer, and of at |east one |ayer, called
first barrier layer, the adhesive |ayer being SP 24781
PM7 mnmade of a material of whizch etching presents
selectivity in relation to the material of the barrier
| ayer, - an assenbly of the adhesive layer with a 5

handl e wafer or substrate, - an elimpation of all or
parted® tIf sdpporetemizal, Hen: WhighoceRsFhingf wwRESents

tr“%FiégﬁﬁﬁfﬁyoﬁntQ%la%@%ﬂ frPmMid Spgt d8; 8Pt casserbiRbrier
w th sai andl e wafer 10 or substrate, * or
pr oc®sst ng of one face of the support wafer not

assenbled with the thin |ayer qr the chip..- the .
elimnation of ih%nh3ﬁ8F83§gf8 &?“3§ﬁ%%$$%¥%,mige¥ with a
st henghd1e nddfoR oF adbesiye=| ayers and of the first
barrier layer, to find_the initial topalogy again.
Processing of theahi BlEB)BRL&PIOFOF hedlthi PT oP28E L the
facghéﬁofpewgygforﬁh fer may include a step to 20

deposit a netalTic and/or I|ithographic and/or etched
and/ or ion inplanpabressiagerof AhhadhBsirvelbhgper dis, of the
for_exa

ot STl D che BabrBs FORARBEF B BT REGH A o QPFgRds Marer
10t hahksslst+scsurf ace 25 properties (roughness,
fl atness, hydrophily) in the

* or processing of one face of the support
wafer not assembled with the thin layer or the chip,

- the elimination of the handle wafer or
substrate,

15 - the elimination of adhesive layers and of
the first barrier layer, to find the initial topology
again.

Processing of the thin layer or of the chip
or of a face of the support wafer may include a step to

20 deposit a metallic and/or lithographic and/or etched
and/or ion implantation layer.

An adhesive layer is, for example, a layer
made of an organic or mineral material which enables
adhesion between two surfaces thanks to its surface

25 properties (roughness, flatness, hydrophily) in the
case of bonding by molecular adhesion or thanks to the
very nature of the layer in the case of an adhesive
substance.

The barrier layer may be made of a material

30 of which etching presents selectivity in relation to

the underlying material of this barrier layer.
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substance. The barrier |ayer may be nade of a materi al
30 of which etching presents selectivity in relation
to the underlying material ofgthis barrier |layer. SP
24781 PM 8 1In one variant, the first barrier |ayer
may, for exanple, have a thickness between 10 nm and
500 nm and/or conply with the surface or have a 5

t hi ckness greater than 500 nm and be in conpliance

with the surfage. cthe surfiage, of thhe thi-gc| ayeFrdr oflayer
the chip may include el ectrical contact zones. The

adheasywefbaye&xam/le,f oha'éﬁampl @hl@enws betwegiinek@| nm and
for exa & malcdoerrl SI I |tcl,9n OX'EQ.?r JoToN SCH. q_%g,

n|t HBr POTAET 1o, an organlc ype,

as ﬁhfﬁﬁh@@éy@féatahethahesoalnmfahhebh|rm dmmpmuance with
| ayer is referably chosen in relation to the

ad e V& r ;15 such that etching of the adhesive

l'ayer presents ggl eclirtiab 1 Her elal | eA1H0 INhgePaid €6 the
| ayer. This may, for exanple, be nitride (Si3N4) or
wnﬂhﬁmnmaxiimcbmde ¢hechunierl afontachezadh@si ve | ayer

being_silicon %e ?ﬁgg % ngeg A tm¥0§x%ggh 1 th%e of

mat eri al 20 of PRt VBarrrer I'ayver

( Si &2ninagdal heypant Ebrabxafnpllhemadbesalfve1|l&y:ejh mpxbeie, or
silicon nitride, (Si3N4). The_thin layer or the chip
mayS bl PR cRiFyidgeneEt ROLHELDAFPRer Offapdr 8 Organic type,

such as a BCB polymer.

The material of the first barrier layer is
preferably chosen in relation to the adhesive layer,
such that etching of the adhesive layer presents
selectivity in relation to the barrier layer. This may,
for example, be nitride (Si3N4} or amorphous silicon,
the material of the adhesive layer being silicon oxide.

According to another example, the material
of the first barrier layer may be oxide (Si02) and the
material of the adhesive layer may be silicon nitride
(Si3N4) .

The thin layer or the chip may be directly
beneath the barrier layer.

At least one part of the surface of the
thin layer or the chip may then be made of oxide or
oxynitride or nitride, this part corresponding for
example to a passivation layer. Another part may, for
example, be made of metal, such as aluminum or copper,

this other part then corresponding to contact zones.



25 At | east one part of the surface of the thin |ayer

Sp 24781 oM the chip may then be nmade of oxide or oxynitride

or nitride, this part corresponding for exanple to a

passi vation |ayer. Another part may, for exanple, be

made of netal, such as alum num or copper, 30 this

ot her part then corresponding to contact zones. SP

24781 PM 9 A second barrier |ayer, or protective

| ayer, may be present between the first barrier |ayer ,
and the surfaceRof segenchi PAEASRY or 18¥ethe &OFi p.PHRFRCELIVE

sec ar b YBhebSnENOReREN 1S EN3bL! Marrier layer
et cﬁlgﬁglgéf niaﬁ{e %?rggeggprei g%%l ayer hﬁ' S se?ect [ verrilriar &

r el ahilonhtostibiftaceeodindhkathier 1bgpeer orThifs thecohdp -
barrier layer nmay.be nade of .a_materjal of wmhich th

et chi ng present ﬁ{%%I e%‘?‘??ﬁc?ybiaﬁrllegl ai?%ﬁrt o hgplose% such

st ehhal ($heon ddidisiy f ase ofnéherihich Hidwyer drawdr is
the chip. The presence of this barrier |ayer makes it
possebeetivepiot sel athennhPe thabs SEFRe Pegrigde 1Py eFe
transferred, in ticul.ars i - eqgt BeY iR of
et ched nore quirgﬁ% F%gﬁﬂﬁhé{éfj{l{ize}rcgl:\%%@erﬁlﬁgygr ok @
dur inagerlalr esvahioh the |atdleing Agvaseageousigcttiwity in
barrier |ayers make it ossi bl e to _have a _secon :
bar FR&RELGHe Rl TRteThA hhoh ?ﬂaﬁp‘{ahguﬁ PEE bo%r (g thin

10 ay€hyekd oW bl therehage be nore easily renoved

wi t hout damaging the thin layer 20 or the chip to be

transferred. Th&hsepuegebger odr thdyearr iy nlaeh Bokes it
Lhi %ﬁ%ggg’lef Vo l%xrao@écet t?k?% V\'ﬁggeggapg] %@d t%%o Mfa@@ to be
secC arrier ayer nay, or exanpl e,
transferred, in particular in the case where they are
etched more quickly than the first barrier layer during

15 removal of the latter,.

Advantageously, two barrier layers make it
possible to have a second barrier layer which is
thinner than the first barrier layer; it will therefore
be more easily removed without damaging the thin layer

20 or the chip to be transferred.

The second barrier layer is thin with a
thickness, for example, between 10 nm and 500 nm.

The second barrier layer may, for example,
be made of silicon oxide (Si02}.

25 A method such as that described above may
moreover include a step for preparation of the surface
intended for bonding, for example a step for flattening
the adhesive layer.

One particular case 1is that where the

30 barrier layer is made up of the material(s} on the

surface of the layer to be transferred.



be made of silicon oxide (SiO2). 25 A nethod such as
gp 24781 phat descri bed above may noreover include a step for

preparati on of the surface intended for bonding, for

exanple a step for flattening the adhesive |ayer. One

particul ar case is that where the 30 barrier layer is

made up of the material (s) on the surface of the

| ayer to be transferred. SP 24781 PM 10 The invention

therefore al so concerns a . net had fegtr repa{fitng a thin a
|l ayer or a chi pther invyeHstSt JdheF ﬁﬁosﬁ @, q9peerns

sur f l.C I S,af fnxanmpler atod east @i  for
I ay@%&g?gni %%d(l})%é?%%%) aor silicon 1g‘iyni tride and ,
netatdhefeont anto pads,subidtsatst hodthec| adrfgceheof which

real i zation, above the . surface of said_thi y e
of %%?ﬁu@?ﬁ D, %&r L¥3RES: EX I%e%asa%hggievgl%%%/%r ,Sgc'i %{latrlde
shat eg{ e pf @hi chi Blebh noxpieseids high sedtectliia t wontact
inrelation to the und.erclé_eu ng 10 material gs),. Theb th
i nVBALS ontAlso MesHes NGl YR ICR®r TRt ARSF PR nGRRVE the
thig [ BYEL 8F Ba8HI BneanbalRing At 1NG IOROl O a layer,
onto a frrst substrate, inCluding a preparation .
met botlad dedesived kbove, them timtdiorali ngf 15hdich Htching
adhesi ve |ayer of the thin_|ayer or of. the chi -
t hePFPFERLE uBéagaFSEe?%ﬁglﬁift ﬁ&d rﬁ&)?%ﬁgrnegvoe:ykfencl%ﬁd%flylng
10af t g =PORYI(BY onto the first substrate, the
elimnation of all or part of the rear zone of a £
waf er supporti nghehdnventith payer SPRERENEhiT WRLhed tor

Eg;g?%8%989k99§-aTEhin”ﬁ%Qg@ By 2130 d ndideinBid & strong
topology onto a first substrate, including a
preparation method as described above, then the bonding

15 of the adhesive layer of the thin layer or of the chip
onto the first substrate.

This method may moreover include, after
bonding onto the first substrate, the elimination of
all or part of the rear zone of a wafer supporting the

20 thin layer or the chip with strong topology.

This method may also include, after bonding
onto the first substrate and after elimination of all
or part of the rear zone of the wafer supporting the
thin layer or the chip, processing including one or

25 several technological steps; for example, this may
involve depositing a metallic layer, or lithography
and/or etching, or ion implantation.

The rear face of the thin layer or of the
chip may then be assembled or bonded onto a second,

30 final substrate, in which case the first substrate may

be eliminated.
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onto the first substrate and after elimnation of al
oM part of the rear zone of the wafer supporting the
thin layer or the chip, processing including one or 25
several technol ogical steps; for exanple, this nmay
i nvol ve depositing a netallic {ayer, or |ithography
and/ or etching, or ion inplantation. The rear face of
the thin layer or of the <chip may then be assenbl ed
or bonded onto a second, 30 final substrate, in which
case the first Sh®stnyeatign »bsSe| CARTerEs TpPrergps for
PM %}?ngggrkmﬁsma' Al S?a%QPC%rrn_Sa aP{QCB%of ¥ substrate,
transferring a“thin [ayer or a chip onto a substrate,
t hi shihi ncthiryerlagrent hios chhpsbetinip slymiord eguppoated by a
support wafer agnd presenting a surface topal , 5 1
L P BPBPECy aMRREEon it HRT ORT ol PVl SeEdAg TEPRLOSY
sdi r egEreRcper perdiaeubals tih andiqme def 1Bedlbyuddiadikigh to a
| ayer, the surface of this layer or of this chip
i ncliErAgian pexpendiculayertofa splapdndrfippdeby the thin
(Si or_sSLli nitsi .and | .¢. cant ;
padggﬁ%ﬁfs tﬁ% t%%ﬁ%%é% é% hggugacﬁgg%%g:b? tﬁg %his chip
reaihzatdong aboleathe oswr flagyerofof swildiddn mitayste ofS1i3N4)
said chi,p,. of at |east.one |ayer, al | ed adhesi ve .
| ayBF, £ SFYRF CHIORNPRR GATGLC pradencs bads, this
osel ephh¥Eby hmBrheRathefuli9nghe nitride, 15 - the
transfer of the thin layer or of the chip onto said
substrate, - the etheni rdldrrasfiathe adioesi vEheayeurface of
f'ngaggeeﬂyé'fg%éfpﬁgo%%fgﬁ%ﬂiprh%érégmigésga%ne layer,
inchude a prior assenbly

called adhesive layer, in a material of which etching

presents selectivity in relation to the nitride,

5 - the transfer of the thin layer or of the
chip onto said substrate,
- the elimination of the adhesive layer to
find the initial topology again.
The transfer may include a prior assembly
0 of the adhesive layer with a handle wafer or substrate

as well as the elimination of all or part of the
support wafer.

Such a method may alsc include, after
transfer onto the substrate, or after processing, the

5 elimination of the handle wafer or substrate.

The invention also concerns a method for
processing a thin layer or a chip, this thin layer or
this chip being supported by a support wafer and
presenting a surface topology, therefore height or

0 level variations according to a direction perpendicular

to a plane defined by the thin layer, the surface of
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20 of the adhesive layer with a handl e wafer or

swbstrate as well as the elimnation of all or part

of the support wafer. Such a nethod may al so incl ude,
after transfer onto the substrate, or after

processing, the 25 elimnatiofpzof the handl e wafer or
substrate. The invention also concerns a nethod for
processing a thin layer or a chip, this thin layer or

this chip_being supported by a support wafer and

pr e§BASI kiR Spedc ¥ opbl Béy,s FRéPefidyd YEinghtabhorlgpst one

| ev rigt i ons; oL dj 0 (a;dinectd K 1
pergéxg?.cﬁar to@rg\&pﬁg%gggéfi(%égiq%g :dﬁgrbt’lhlilncclj%ycé)rqutrlde
t heasdr f anst0f1 3P 2438taPM 1adshi s thia | aymmsfrernf method
this cgi .including at |least one |ayer of silicon

ni t Mg uE§P§N4) or silicon oxynitride and netallic

scontact pads, thistheansderisediied, idsdwdi rtie Ssurffhee of
realization, above the surface of said thin |ayer or

of said &hilp, loweam qreaft Hel Gy, Okat etraghesntelaver,
| ay%%iu&eﬁ 3 R el 18#%‘,3' gﬂe%t CRLPGri BI €88Ntfhich etching

seleciivity I'nrelatio nitride; - an assenbly
of plresadhesisedelayerty tim aeldl ilwandloe thef evitgride;

substrate, - an elimnati of al]. or rt..of the .
support wafer, Th&R 355 ss?ﬁgLB? Pﬁ§e§ﬁwﬁl%ﬂﬂﬁrcﬁlth s

of HhadiehiB ko kableaearrot assenbled with said
handl e wafer 15 or substrate, * or processing of one

face of the suppordn fieHriticassefol @41wieh \AET hPh the
layghpggrkh%a%@Ee’then:

* processing of the thin layer or of the

chip from its face not assembled with said handle wafer
5 or substrate,

* or processing of one face of the support
wafer not assembled with the thin layer or the chip,

- the elimination of the handle wafer or
substrate,

t] - the elimination of the adhesive layer, to
find the initial topology again.

The procegsing of the thin layer or of the
chip, or of one face of the support wafer, may include
a step for depositing a metallic layer and/or

5 lithography and/or etching and/or ion implantation.

The bonding onto a substrate may be bonding
by molecular adhesion (or molecular bonding), or may be
done with the help of an adhesive substrate.

The thin layer or the chip may, among other

0 characteristics, present a topology and/or have open

contact pads.



- the elimnation of the handle wafer or substrate,
sp 24781 e#P - the elimnation of the adhesive layer, to find
the initial topology again. The processing of the thin
| ayer or of the chip, or of one face of the support
wafer, may include a step forzdepositing a netallic
| ayer and/or 25 |ithography and/or etching and/or ion
i npl antation. The bonding onto a substrate may be
bondi ng by nol ecul ar adhesi,on (lor nolecuylar b ' larl
or may be ~don&hith t hEPRHYTEHh adhési ve 29 AR1 arly
SUbiSttreaxt'ee%ti $hin. L aygte opnthe ehkpchByacampagsotrer open
30 characteristics, present a topology and/or have .
operef@entided poalssESP 24d8where18heYhmeshppei PRENGHT 29210
is particul ar| I pt erestj i € HRASE 1\MerE rlhe support .
mmﬁ%&ﬁrpgﬁ% %%%ﬂ%g%ﬁ Oge#%gehgﬁégtPgnsfér and where >
5}hQM1"Hﬁ%sb%fﬁkfﬂaﬁrﬁgﬂéﬁho?fhBEFbMﬁ?rknﬁﬁwﬂe%fatﬁéep for
ayer onto its final support. n s .case e Ler.
netmbﬂmh@aﬁbw@rofn%h%d%§r51§¥ega %?QSLIgﬁPﬁg%F%E gpriier
the barrier |layer(s) deposited earlier. BRI EF
DESCRY B! bbb Ch Aol GPREe- rigoness 1A to 1D show
steps 1Tn a known single transfer nethod, 10 - figures
2A and 2B show the steps in a known doubl e transfer Knowr
net hod, - figure Fighows alit EQctilt eSRPYh S 9PKet™ 2
i ncl udi ircui.ts, -.fiqures 4A and 4B show steps in
a nﬁ?ﬂ%gg ﬁgaEEESFdPﬁaﬁkg’the i nventi on, _
10 - figures 2A and 2B show the steps 1n a

known double transfer method,

- figure 3 shows a structure with a layer

including circuits,

- figures 4A and 4B show steps in a method

15 according to the invention,

- figures 5A - 5C show steps in a second

method according to the invention,

- figure 6 1illustrates a third method

according to the invention,

20 - figures 7A and 7B show steps in another

method according to the invention.
DETAILED DISCLOSURE OF PARTICULAR EMBODIMENTS

The invention will £first be described in

relation to figure 4A.
25 In this figure, one layer 28 is a layer
containing one or several components (not shown in the
figure) as well as «contact pads 26 for these

components. It rests on a substrate 24.




- figures 5A - SC show steps in a second nethod

SP 24781 &rording to the invention, - figure 6 illustrates a
third nethod according to the invention, 20 - figures
7A and 7B show steps in another nmethod according to
the i nvention. DETAILED D SCLOSWRE OF PARTI CULAR
EMBCODI MENTS The invention will first be described in
relation to figure 4A. 25 In this figure, one |ayer 28

is a layer contalnlng one or several n

Shown | b the T EGGr oHRAY (e oM 4 Padeis pofecronic
these g %@”%ﬂﬁﬂgéi d1r&€St St ea sulyoraler 24he Sicrosystem
24781 AM 14" The conﬁ%nent(s may be of the el ectronic

andkwpeoptlcam ci rasui t S%ME¥ahnd/%Wn@ﬁl@mﬁﬂhﬁh¢%sys@§n1 the

type, one or. Vv cl t

conesmBRAeRy B8 Hstne O 1545 e e Fprzatpsd by pads
padsuch %@Chh@ﬁpbﬁ% pads 26. The Iayer contai ning the
conmponents and the _contact pads tg}ﬁesent a surface

t opol ogy, neani R§e dithEEr SRESIH CYPPPRERTE and the

bet weeR gh?gﬁg e ﬁf@@én@f d hkSredEEaqpdtifh, meaning

correspon exanple, 10 to several Ievels of neta

or, dmfrfeer@ewersalizy heoghi:,év@rl‘alldi@b“ssbﬁﬁwaﬁﬂf drighy and low

zones_in whic dlffer I tac

(fi Glfle@ 4AC3Jf ?’Hége Teve Ce Yeréﬁcé%g%f%r élzidh gggaexample’
1%f¥)ltloO\é\fsE§}e@ﬁd_l {Q@bemgszopgrrp@mh 1 cwmyr twr poenerally, to

efine y the | ayer, and shown a S|, AA in_,
fi geedezm)l i FeYRLSvilet ndi§Isresby ghéxﬁja%, different

materials may be stacked ({(figure 4A).

These level differences may reach a value
(following a direction 2z perpendicular to a plane
15 defined by the layer 28 and shown by a sign AA’ in
figure 4A) in the vicinity of several pm; they are, for
example, between several dozen nm and several um, for
example between 10 nm or 50 nm or 500 nm and 1 pm or 5
pm.
20 There are two types of level differences:

- the 1level e between the top of the
surface, and the level of the zones to be reopened {for
example contact 26),

- and the level h between the top of the

25 surface and the 1lowest point 19 of the surface
(corresponding for example to the bottom of the scribe
lines), which one may then try to take into account to
define the thickness of the adhesive layer which will
make it possible to obtain good flattening over the

30 entire surface.



exanpl e, between several dozen nm and several m for

sp 24781 exanpl e between 10 nmor 50 nmor 500 nmand 1 mor 5

m 20 There are two types of |evel differences: - the

| evel e between the top of the surface, and the | evel

of the zones to be reopened (fpg exanple contact 26),

- and the level h between the top of the 25 surface

and the | owest point 19 of the surface (corresponding

for exanple to the bottom of the scribe Iine%) whi ¢h

one may then tr§heo 1AKRNFHPB aktodHSY 0 APRLATCAYIEhein the

thie%%ES%H@}t[E%éugﬁ§f¥§ éa¥§é,WBEBEeWBUS,'ﬁﬂﬁaéﬁample in
possible to g%taln good ?attenlng over the 30 entire
sur faee.ca3R 2478h RMitfacdhereseatitngn ieneg spone of which

applicable in_the case where_the surfaces are :
h0ﬁ663n0&§t4lkuﬁxa 1e5¢ 1 dﬁﬁgeggg oﬁg&gﬁﬂf%ﬁﬁfentlng a
50T eSERiELRE 20pR3 0d9Ne Rfd WHeeforee vt ddd igns theskeight as
different zones presenting a 5 surface topol ogy, and

t heespdpdnedr i aboyies | Bkl gt RPriSPtdned Above ranges

and.in. I:C in the ranges indicated above. A
fir%bﬁﬁggé%d2%£?§edeposited on the surface of the

processed waf era28fit8tlt lamerbe 2esiighatdepdyited on the

expression "protective |layer" and/qQr "second barrier
| ay&prface pd ¢ o§§ﬁc§ﬁ§ﬁ%tﬁﬁféﬁ: orms a barrier

1d ayer during etghi pgyof pkhedsyibaaeebaysy 22hdef erpdession
as the first Dbarrier layer (see below). L
Advapragectsivg, lehies”| @apsl/ o5 Hpannd Puer Her chager’ ¢ it 1S
Suc%h%%%%’ %hc%hethgqe QE i%%rms a barrier layer during
etching of the surface layer 22 defined as the first
barrier layer (see below). Advantageously, this layer
15 20 may also be chosen such that, at the time of its
final removal (for example for opening of the contact
pads 26 of components after transfer onto the final
support), the etching processing (wet and/or dry,
and/or mechanical and/or chemical) applied to it
20 affects it very little or not at all, the surface
materials of the layer 28 (including, in particular,
metallizations at the level of the contact pads 26).
In a first variant, this first layer 20 is
made up of a different material from that of the first
25 barrier level and those present on the surface of the
processed wafer 28 such that the etching processes to
remove it are as less restricting as possible for the
materials of the surface of the layer 28, which are
therefore under the layer 20.

30 In other terms, the layer 20 is made of a

material presenting characteristics of a barrier layer
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support), the etching processing (wet and/or dry,
and/ or mechani cal and/or chemcal) applied to it 20
affects it very little or notgat all, the surface
materials of the layer 28 (including, in particular,
netallizations at the | evel of the contact pads 26).

In a first variant, this first layer. 20 is npade_up of

: . | . P
aldh FRéPdACTIECeiE Fiioih thmteorcahked ipa¥rigs layer and
DR | ehikfVelaRd NOSE PLEsERt 08 {BR Subigeeonl £BE che
processeg wafer 287such that the etc I ng processes to
r esheeiafl amakdsid esmp r este | ctafwyr as2posseébteifigor ohe any
mat eti gl s of_ the surface of the |ayer , ich_.are
t hEFEPgREu @ q%éﬂ%%ﬁl@}z@%&%%%é@ﬂ%neFE'?ﬁ*éS he
| gner20g $1c0pdei®fiya material presenting
characteristics of a barrier |ayer SP 24781 PM 16 in
rel ation to t RenpraddylayePneal | €8lbarri 8pleayévisHd the
0 [ I NQy. ect i [ on e
TSR A B g B P RS et S 2p S eTe Ry arany. OF e
t eclieirdad sf, otheatd Mbetatéery the hmayeri20sonlfy ladfescs s20 and
the 5 wafer 28 negli_gi bl nerally, .one_calls.
séBectiVity ?Hé 2Bel 2 cﬁ%‘iﬂ% bBEdEh %‘Pﬁ]‘?‘ﬁjgng)-
r ak@spdle t Whe NBE @K 1iRd Sorhar @ sheteenpt&ged esbabet otrity
layers 20 and 28 (or 22 and 20, 25 and 22 as in the
f 6inl awilegylorFdo Enashellayehd etkhilng Batho| Ageyean the
pr nts. sel.ectivyi 10 relati ot,he
e ot st SRR S horer B rete
obfl ayererAR) dichimatieat ehaof l.ayer B) is greater than
1.

P

5

or

One talks about high selectivity if this
ratio is greater than 10 or between 10 and 1000 or even
greater than 1000.

For an etching rate ratio between 10 and 2,
the gelectivity is referred to as moderate.

If this ratio is less than 2, but greater
than 1, selectivity shall be called low.

In the examples provided above, one will
consider the ratio between the etching rate of the
layer 20 and the etching rate of the layer 28 or of the
etching rate of the layer 22 and the etching rate of
the layer 20, to determine whether one 1is in the
presence of high, moderate or low selectivity.

Selectivity may be chosen according to the
topology e between the high zones and the zones to be
reopened. This is, for example, the case of the layer
25 for which etching must be selective in relation to

the layer 22.
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One tal ks about high selectivity if this
SP 24781 PNyreater than 10 or

15 r

bet ween 10 and 1000 or even

atiois

greater than 1000. For an etching rate ratio between

10 and

2,
be

one w ||

call ed | ow

20

the selectivity is referred to as noderate.
If this ratio is less than 2,17but greater
sel ectivity shal
provi ded above,
the etching rate of the

of the layer 28 or of the

than 1,

In the exanpl es

consi der the ratio between

| ayer 20 and the etching rate
etching rate of the |ayer

22 and the etehiNg ratepiond §Ivedaydtadied 0 of typical

deterni ne whether one is in the

presence of h

i gh,

nedetteitig orakew steceevergl iexials t pngays@ee etching

cho age rding to the topol ogy e between the high
zg%égnéngnfhe zones to be reopened. This is, for

exanpl €, the case of the whi ch

et chi ng nust be selectlve N reIa?Féﬁlééy' t he Iayer

22. SP24781+PM-I+—tablet+—belowrgires—exanptes—of

t ypi cal TMBH cIBIN@EOrat gsHE &% 269€r all Hfabeki 2 ¥ apd380Hel60°C
etching solutions: BTCH NG SOLUTIIONS TMAH 25W 80C HF
5%20C| HE,50% j 0,n ) -8 .2
A E"én%(rﬁ%% ot 10y 1, P8 onm/ i,
=500 <O T im—SirStg<075 ﬂnllln -0
NBEARN| <205 nemiAviim 5 nid ti49 N8/ NN g ~SE8oRW/ Wi | anf ; 1t¢m¥mln
protective layer js jidentical tola part of the
Sé‘ﬁl\?&‘%@fst:ﬂ#/rﬁi%’er 2% .8 nm/min | <20 nm/min ~5 nm/min

In a seccond wvariant,

the protective layer

ig identical to a part of the surface of the layer 28

(for example a ©passivation part}, it therefore
constitutes an excessive thickness which may be
removed, it is for example in S5i0,.

also pogsible.

Generally,

overetching of the layer 20 1is

One may overetch the layer 20 and thus

etch the layer 28 a little without etching the metal

26,

For a wafer 28

in oxynitride or silicon

nitride with aluminum contacts, the layer 20 is, for
example, made of silicon dioxide (8i0,).

This layer 20 may moreover have a low
thickness, for example between 10 nm and 500 nm, such

that it controls all etching processing of this layer

20 even better.

500 nm,
the layer 20,

This limited thickness,

between

10 nm and

may also be sufficient to control etching of

even if the material of which it is made




(for exanple a passivation part), it therefore
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renoved, it is for exanple in Si02. Cenerally,
overetching of the layer 20 is also possible. One nay
overetch the layer 20 and thyg etch the [ayer 28 a
little without etching the netal 26. 15 For a wafer

28 in oxynitride or silicon nitride with aI urri num
contacts, the layer 20 is, for exanple,

s.1|s. &fh @i ERigeY( SHoMlaTrTHIRLYES eF O 26 hAky %r%%ewaterlal

c %%s%nto% t?kzmgk?ﬁ.grt‘facfé’rofx% %’féi‘\’e% 1G:M 8Rdmple,

nm suc It contro et chi ng
pltcbneeslséiyr@rofzm hinsy | dgera Zl@yea\renOE)etEtlélz EFﬁl s | thiickygess
t kness,. between. 1 m and _ 500 n | so be

SECENTL® Lot of OBt BRY ndoat B Trd 30, Zobhe the

i fsu&'f%c@bQTelaabeftl'Mll@nlifdﬁ Jdes 1@@6_55%%417@81313%11:&.
of afairly simlar nature to that of the nmateri al

pr esent on thd SAGUKE bRYeKe 2RayEtkess. UpoR e%%?ﬁ%ﬂ'ecalled
lr%ﬁ%%ozq‘ar@{rd’be Q:alla_l}/eﬁ 051%1_02 lgérfléP' CfQ?é]? with

be Ween nm*and ‘100 nm for exanpl'e 50 nm whi | the
SIegvafrahetarea dfhitthe [layer 285is atselmddiwfersi @@r Alts

d | ayer makes a layer called "barrier
1m-:’cz%r @é%ﬁ tgéﬂ%rll E1yayer with regard to a
thl rd layer 2fpel t&@ﬁlr@({sﬁcﬁpéﬁléésofb@ﬂl@ Maydr 22 are
adhesi ve qualities. 10 The etching properties of the

| aiyérfezgnér efrems theaat ofr gihe nbseshr lanert 3%t $agRr that
ghlng etigz ddif 1S 37 IPYmi AL ELq DYy ebiBhiagedibhout

W
the layer 20 being affected, or only superficially.

There may even be overetching, meaning that the layer
20 may be slightly etched by the etching of the layer
22, without disappearing, though, even locally.

In other words, the layer 22 is chosen such
that, at the time of its final removal, the etching
treatments (wet and/or dry, and/or mechanical and/or
chemical) do not, or only slightly affect the surface
material of the layer 20, under the layer 22, or are as
less restricting as possible for this underlying
material of this layer 20.

Again in other words, the layer 22 is made
of a material of which etching presents selectivity,
for example at least >1.5, in the sense already
explained above, in relation to the material making up
the layer 20: etching or any technique for eliminating
the layer 22 only affects the layer 20 negligibly
affects it a little but not totally.
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15 20 may be slightly etched by the etching of the

| ayer 22, without disappearing, though, even |ocally.
In other words, the layer 2274s chosen such that, at
the tinme of its final renoval, the etching treatnents
(wet and/or dry, and/or mechani cal and/or 20 chemi cal)

do not, or only slightly affect the surface nateriaur
of the |ayer Poe UFANST i RS | dfer CB9SCHr APE aits| rding

r ket Lng ssible t by erlyi t eLhabh] i
e ol (R o S e
i somatlieg 2y aofckeamlar i alheéiwmhi cHcet cdkample eserdtdyer of

selectivity, f exanpl e at least >1.5, in_th

aft@ady Tké%}-‘tﬁ a?ﬁé@séHSVé?rc?%eﬁtejtea% i BRYt T nESHEE éfef?%? by
n?_ﬂeﬁgr!i!ﬁg thies | 8verade &f Chinig Olagsy,t efini gnembde by
e |n1na§|n? the layer 22 only affects the |ayer_ 20
negrhghbryl -gbemiradt speiishingt | ©HubYnoFheEBL gLy 8R$/ OF

Zé ?%?gy%ggTﬁgggpgﬁger 25 is chosen for its bonding

gua €es. for exanple, a layer enabling
bondi ng by noTeeuthicadhesi of, this dearp! els prgleraply a

Si 2. These .adhesi ve properties may. be reinfo by: 5
PFEPSFRAD fife BurPAEBLBS O < eayje%{,lgf%?: Eﬁ’gr?%%§gfby‘yf the
ngglapkcalTicheph taknoki shi Nhr obxbptern cal hand/ osbtain

mechani cal cl eaning. The thickness of this layer is
pgebdr dbivgLangf anét heRogEnRUSHEPRRPAGIof the initi al

topol ogy of t?ﬁe Eg‘@ﬁhggg'o h%ﬂé“fﬁﬂﬁ?%ff%{ég level is
exanple 2 x h"to o tan good | eveli ng and honbgenous
bprdfegably chosen according to the selectivity between
the bonding layer and the first barrier layer, but also
preferably according to e and the average thickness of
the adhesive layer.
During elimination of this adhesive layer
25, the layer 22 is affected little or not at all.
Bcecording to one example, the layer 22 is
made of silicon nitride, on a thin layer 20 of SiO2
(thickness from 10 nm to 100 nm), the bonding layer 25
being in 8102 and the thin layer 28 also in 85iO2 with,
for example, aluminum contacts. This example will be
explained in more detail below in relation to figures
54 - 5.
According to another embodiment of the
invention, illustrated in figure 4B, one may place a
first layer 21 on the surface of the layer 28
(corresponding to the first barrier layer).
This is, for example, a layer 21 of silicon

nitride Si3N4, of a thickness between 10 nm and 100 nm.
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the bonding | ayer and the first barrier layer, but

al so 15 preferably according to e and the average

thi ckness of the adhesive | gyer. During elimnation

of this adhesive |layer 25, the layer 22 is affected
little or not at all. According to one exanple, the

| ayer 22 is 20 nmade of silicon nitride, on a thin

| ayer 20 of SITOEN.(tH ckPRSINEr oAPYE NnmY*20 19D nd), second

t j<ng y 2 I in i ha,d i hd aye )
Zg%aﬁ%grol%{ln %%%Z%V\? t ﬁ?pg%é?ggxanﬁg %réﬂméngorﬁ colnt%ct s?er
Thits sexaepbed wirldt ce a lexgbas nedti rharoe e tilet asamdbepbwsical

inrelation to figures 25 HA - . Accor di t
SR o e oF St R nGdnsh, 141 ust F at AS] A2CEeT
figurne P, teee 3y RhACBagrikir Stayayein2keQdite to all
surface of the |ayer 28 (corresponding to the first
b&tdhdmg #pditige 7 $hes 1aunr Sdanple, a layer 21 of

silicon nitri ' ol ] ss ebet n

and 100 nm S 4%%?%@93%%#%&3%50%‘%{%% 5 5 2T
a deo@ibremtiéfifalremiy HeodepdsigeedofThikei fixrdiondemgier
l ayer. This second pmteri does not ve the s

pHySie%al 2 br opBreiestiatt hg tgﬁyﬁr of hem?%ye?gg?,r be
t ke shatdfled Rh@Yidgchhey roherigbubareher Layer 00  being
relation to all” etching solutions of the |ayer 32.

Tiee farcdteichg Qi ol iswpffidallayer 32 are therefore

R
that, at the time of its final removal, the etching
treatments (wet or dry and/or chemical or mechanical-
chemical) do not, or only slightly affect the
underlying material, on the surface of the layer 21, or
are as less restricting as possible for the underlying
material of this layer 21.

In other words, the layer 32 is made of a
material of which etching presents selectivity, in the
sense already explained above, 1in relation to the
material making up the layer 21: etching or any
technique for eliminating the layer 32 only affects the
layer 21 negligibly. There may evén be overetching,
meaning that the layver 21 may be slightly etched or
eliminated by the etching of the layer 32, but without
disappearing, even locally.

This second layer 32 is, for example, made
of 8i02 (oxide). This may also be a polymer-type

adhesive substance (resin, BCB...).
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| ayer 32 is chosen such that, at the tine of its
final renoval, the etching treatnents (wet or dry
and/ or chem cal or nmechani cabi15 chem cal) do not, or
only slightly affect the wunderlying material, on the
surface of the layer 21, or are as less restricting

as possible for the underlying material _of this_|layer
In ot her ﬁérd§?ethEhP59€Fe§QSF§Cﬁad8foftge zéePXSlted

21.
”&fagg'&@' Af, Wy ch gt ﬁagngo%%%%!m spliactdvidys molébelar
sense al ready expfalne above, in relation to the

mebedialy nekind up thie lcassr P levehimg bs adnyufficient,

SRR SogL AL Ve LAY SEE gL A5 o

ow@ket elirkg, 3dhtnmeani fgchbatichhechawgra2l eyebéng step,
slightly etched or _elimnpated by the etchiqg of tge di
| fpedond dui W eIeiRI: dPEappEasivigasven’ | BeEPF§. Ponding

ThigS %%C%[ﬂ%alt%@rw fs%ngc?ra WP Far &0, BbrSERdmple a
(oxi de)". I's may al so be a polynmer-type 30 adhesive
s hiasiddrec eva(flregsior, sBEBtrate.SP 24781 PM 21 If the

characteristic¢s of .the d os'%ed I s 2
: th
not conpatlblécﬁPFﬁl&ﬁregg n% é§u|8?¥860nﬁﬁﬁaégwgﬁgh ©
| 2tldhe repseided BMaly ngf | shensalbircizentin wdioionfto the
the roughness of the surface is high...) one 5 na%,
cdBvprout 1 a Mekefani BalRoafdi el SHBGeANRRt Yo elifminate
[ ahlsanerl by, ChsalliGouel dduh S 866033 Ahel anreerbopdi B,
0 fe t7eat ed wafer ONto a substraf e 40, for exanple
a irhaadlseomfer sbepsubsdtirsat dayer 21, the limited nature
and/or thickness of which ensure control of the
etching. There is therefore no risk of damaging wafer
28.

According to another example, layer 21 is
made of amorphous silicon and layer 32 of silicon
dioxide, for a layer 28 made of silicon oxide, or of
silicon oxynitride, or of silicon nitride. The layer 21
then acts as a barrier layer, and again the role of
protective layer during later etching of the adhesive
layer 32.

According to an example of embodiment of
the invention, illustrated in £figure B5A - 5C, one may
successively place a layer 50, called protective layer,
and second barrier layer, for example made of $5i02, of
low thickness (between, for example, 50 nm and 100 nm) ,
then a barrier layer 52 of nitride (Si3N4), and this

even if the surface of the wafer 48 is also made of

5i02.
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21 nmakes it possible subsequently to elinmnate this

| ayer 32 without etching layer 21, then to etch, in a
second step, this layer 21, the |imted nature and/or
t hi ckness of which ensure control of the 15 etching.
There is therefore no risk of danmagi ng wafer 28.

According to another. exanple, layer 21 is . nmade_of. .
anor phous si | i1&6n SHFTEY t%Zngtgﬁi%5§$1Qﬂcﬁﬁd 13N4 in

f e 13 d i4Er 88 smde 0f shbhcemaexide, iar RfssAb1sd | £60BECh
oxynitride, or of silicon nitride. The layer 21 then
adeyess a2 bartiheut! sgeehinmdthgaithitheokéfle drayer 50 too
profective layer during later etching of the adhesive

| ayer 32. According to an exanpl e of enbodi nent of 25

t he inventi onThd |sitret etayarf bgihg FAin, 5C t omeymepsily
successivel§ pl ace a Iayer 5Q,. cal |l ed protecti,

y
| Bfer remgrgdsedong R , WPEr &%Enpl lﬁg&g oft T°

Sif%x o diid ckess {deimagisafofc exampl 5. 50 nm
and 100 nm), then a barrier layer 52 of nitride

(Si 3N4), and tHies 3evevenS2f mate grfhdatbpnefe HAf &S O

48 is_al so made. of [ 81. . £\ T -
S YT ait et AR S orubl hoTem o, iehon 1at
SidZfiscessuchidurd 58) i s possible to etch |ayer 52

w t hout etching the thin oxide |ayer 50 _too . .much. .5
The latter Iafgr Bel nPRFF IS 1 n%? eQEPY B8 reéfdvEgree

| ph &Y rhd Abh vy Wibbethts| 6007 £B@ example a handle

wafer or substrate, that an additional layer 54 for
bonding, or favoring adhesion, in particular aimed at
molecular adhesion, for example a layer of 8102, is
added onto sub-layer 51 (figure 5C).

An additional bonding layer 58, for example
a layer of 8i02, may also be directly added on the
unflattened layer 52 (as illustrated in figure S5A) in
order to prepare, and 1in particular to carry out
flattening of, the whole for bonding, in particular for
molecular adhesion, with a substrate 60,

Such an additional layer 54 or 58 makes it
possible to limit the thickness of the layer 51 or 52
and only having subsequently to eliminate, for example
by etching, a limited thickness of this layer 51 or 52.
This later operation may thus be done in a very well-
controlled manner, without any risk of damaging the
layer 50 or the wafer 48.

The use of a third layer 54, 58 may in

particular be of interest when the etching selectivity
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part called the sub-layer 51 with a flat 10 surface
(figure 5B). It is possible, in order to reinforce
bondi ng onto anot her substratg 60, for exanple a

handl e wafer or substrate, that an additional |ayer

54 for bonding, or favoring adhesion, in particular
aimed at 15 nol ecul ar adhesion, for exanple a | ayer of
s, nps syddégiemito kafigery ekhe1 firp§urtesgavehs 50 and

addj ti | Jond &l 58, ¢ fqr é»«gg?dhdzilépgy of t
Sid%jZ', ?réa}'? abféodfblze]éq-'(ﬁlﬁlcﬁ y%added’1 on the unf atteneds 1o
| ayreff £ H2irars fdt usdYatetar nadhgsien5A) in 20 order to

prepare, and Iﬂ particular to carry

flatteni .
of, the whol e bgﬁaﬂﬁaF i%a%aFFf%ﬁréF X vaﬁ%%égbus in

M 18C Uk 86 e afheskORheWddtchds Ubsidat s 60aiduabwanis itself
addi tional |ayer 54 or 58 nmakes it possible to limt
t Ok eknessliptd the Pegd¥nB1 or 52 25 and only

havi ng subseq t | i : f EXAML 8PV adit 1 1
etching, a Ii#§$e%¥¥%?% ngg?ﬂ%%%Fﬁigﬂ?aye? 51eor Sf.lona
Thhend ater 1 aperabidon Staypitdumsnte donking areeeytuek| which

controJl ed manner, without any risk .of d in he.
SO0 oF fho At BPLASE 148 Hn S THU T A (H r detdyePn to
S54:no818R¥ri B1, Py, Cehar 1herel itheer @stayien the role of
etching selectivity SP 24781 PM 23 is not sufficient
beralere s hea¥er sduEies | BeretSoia@dsten; or if

flattening of fhe gg%ﬂgguggy%{s i spoAt g@cg{)dé%ﬁ% Mother

nol ecul ar adhesion. I'S vari ant nay
adwafdémgeo0s bm 60, for example a handle wafer or

substrate. The bonding technigque may in particular use
molecular bonding (case of figure 5B) or wuse an
adhesive substance such as layer 25, 32 of figures 4A
or 4B or layer 54, 58 of figures S5A or 5C.

Thermal treatment may also be done in such
a way as to reinforce the bonding strength.

Substrate 24 or 44 bearing the thin layer
to be transferred is then eliminated, for example by
mechanical and/cr chemical means, for example by
grinding, mechanical -chemical polishing or TMAH
etching.

The thinned rear face 27 or 47 of the
processed layer 28 or 48, bonded on its handle wafer or
substrate 40 or 60, is then prepared so that it is
attached on itg final support.

The preparation means may, for example, be
chosen among mechanical-chemical polishing, chemical,

mechanical cleaning.
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expl ai ned above, the additional bonding |ayer 54, 58
presents etching properties which enable it to be
selectively elimnated in relxation to 10 the | ayer 51,
52, the latter then playing the role of barrier |ayer
during the etching step. The structure is then bonded
onto another _wafer 40 or é} exanpl e a_handl_e

waf er or subdtit&re. bﬁ’ﬂ@“&%néﬂ gtReEhficite FA§Si#/ °F 47

PHAd FULRE YsiB-mlahe TR egHB@ErQQEd' A Céﬁﬁm?ie“ HUG as a
5B) or use an adhesive substance such as Tayer 25, 32

ofa¥dspures $A11@pn48norsaap]enr54 subgtaftil gur es BAbgtrate

5C.. Thermal treatnen SO on n

QQ§?QHr#%ﬁcelE%e %%%ﬁ%%g st?gng?ﬁlgig Sﬁg%E ?5@%§
orcd}falhﬁﬂl_w'éng bhe bt hchBy@rogertied r apsfer sethiiconductor
then elimnated, for exanple by nechanjcal and/or

r%%ﬁsctalfa%'angr"?%?s%‘iaﬁﬁl éw&y GGRITHglg or not, all or
tﬂﬁ%t@l Gl aﬁh%me%%'rom'd %H&,%proﬁé/ﬂkgl eLpAlBg- n%%hzaﬁcal

nned rear face 27 or 47 of the processed | ayer 2
(Ncamponﬁnthifwr|¢saMBh@Ibymmﬁéﬁcularsaﬁbﬁﬁapg 4@IOMSln9

Fitfa) SRR - PRBebPES: ot PaRCeaRREhly Tor GpRandle

beva - o sabaRNg s hani @l me apé CeailrpMasmng,
chem cal, nechanical cleaning. SP 24781 PM 24 After
bondi ng of thi%e r etmERIEEN or LPPdigiRo t KEGS& aned@ter

sybsid@idndd 0T 6P e hSHEA 8Sr@atment, may be done.

The elimination of the handle wafer or
substrate 40, 60 may be done with the same methods used
to eliminate all or part of the initial substrate 24,
44 or by means enabling dismantling of the handle wafer
or substrate.

Preferably, this dismantling may be done at
the level of the bonding interface between the circuit
wafer substrate 40, 60 and the surface of the thin
layer 28, 48 to be transferred.

Then, once this layer 28, 48 has been
transferred, layers 20, 21, 22, 25, 32, 50, 51, 52, 54,
58 which were placed on the surface are progressively
eliminated by different means, such as, for example,
plasma etching and/or chemical etching in liquid or
gaseous phase, and/or ion etching, and/or etching
and/or mechanical-chemical polishing.

The interest of  having a multi-layer
deposit i1s that one may etch successively, and

individually and in a controlled manner, the different
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conductive) or optical properties or a sem conductor
substrate, processed or not, containing or not, all or
part of an electronic and/or zoptical and/or mechani cal
conponent), for exanple by nol ecul ar adhesi on, or
usi ng an adhesi ve substance (gl ue, resin ...), t he
handl e 10 wafer aor substrate 40 or 60

ol 1T ot ERBUS( TR AR, LBer e eqSrarts 26, 46

tread MBAL S gus¥eleaSHft NehdBla EL@abRENt g MBY b 8088 by the
The enFn%ngﬁlon gf t he hand?e waf er' or n?%%st?ate 40y

60E imest béegoﬁetﬂdtmm safre 2at:hond. ughds 1151KQ?-’ will be
el i.m nat part,_.of the A S tr

oot G L aBecP Al ettt nBreRCt By PURE L Bheth OF che
OrLBest4@f eas P&Bfﬁ@@e)fxpliliﬁedilém‘ﬁéllng rray be done

at the level of the bonding interface bﬁtme nﬁggg
circuit 20 wlFKOLIIY (&R e2ROLNEY SHATPHE igation

thﬁf#@&aé@deru?rf% £48utQ bg trapsfecpede IREN, 3@NCeo be

this layer 28, 48 has been fransferred, iayers 20,
Dltr@esfe@Bred? ins0udss, 50n 545 B8rRACERh ver dapleaced® of

Qa1 DRt e tec ChOaN T o okakdeEn R ang/or

angé 41 che it Litchpadsi Nnsé| quid: %m@@ﬂ%ousnprmspper or
and/ or ion etching, and/or etching and/or
methémd @4 - cheni cal pol i shing. The interest of having

a multi-layer 53 oﬂﬁ@ §' tlda{f'?){ hat QREi MY €hChhe case of

successi vely, an IVI y and in a controlled

manmmbecul dme ohdﬁe&rimt SRP478tr PekaBple made of silicon
dioxide 8i02 or, in the case of an adhesive layer, of
BCB polymer is formed directly on the wafer 38.

More generally, one may  form, on a
aubstrate 38 to be transferred, a layer 42 in a
material presenting, during its etching, selectivity in
relation to materials 39, 56 on the surface of layer
38, which makes it possible to ensure elimination of
this adhesive layer 42 without risk for wafer 38 andd
therefore nor for the material 39, nor for the ceontacts
56.

The transfer is then done as already
desgcribed above, for example on a handle wafer or
substrate, then on a permanent substrate in the case of
a double transfer.

It is then possible to eliminate the layer

42 by etching and without risk for either the surface

39 or for the pads 56.
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first deposited |layer 20, 21, 50. This layer will be
elimnated | ast without affecting the surface of the

5 layer 48, as already explaingd above. According to

anot her exanple of application illustrated in figure

6, the substrate 38 to be transferred includes, on

its surface, a layer 39 of silicon nitride (S|56§2
silicon oxynltﬂﬂﬁé éﬂMQHt¥R?rn9@ﬂqq forconttd&e nS a

for, n u on
4 tﬁk E%ﬁﬂgyéfyi a@ ggﬁér% QJpgp5§¥§Euﬂgr of

mhlc e case of esi on,
exaﬂpietmp@ecohtanhungnstmamg(nppaﬂhgxu twnbehéouaéeagaln

adhe3|ve | ayer, .of 15 BCB pol is fornmed
di r%“ﬁ, Dt ertBsS REFETHR ‘ﬁm@m%he may
form on a SukaS)t el §8amz§elbhaaﬁf & efldhasiayelagdr or
ina material presenting, during its _etching

selecBEarky ot seepaRlon VSt ef?@bl@dsé)ar%% tpgers, as
SUfJeasccer Ose& ULy e H %Prg@ ofttlﬂ)cQS@l‘lﬁlleléyﬁ
0 out

ensure |n1n i on’ esive layer 42 wt
risk for maferk38uhukbomdmm@foetheraﬂhesuhe dateri @lr the

nor, for the, contacts sfer is then
ot el (EnESEARES pepdpel I “TRVEL, LRptE B, sypport
hangd g Madb £1 sQhst $HBSt N@Leh hEeN Ay GepRiPBOSNtiafer 40, 60
substrate in the case of a double transfer. It is

t heaf positg 4B =l3@i nate the layer 42 by etching
?Rg Egggogg.rg 2$@f%;b§ﬁﬁpggg SHQ%QQG i§0t§§m9§r4f¥, the
method may alsc include:

- the elimination of all or part of the
rear zone of a wafer (such as, for example, wafer 24,
34, 44 in figures 4A - 6) supporting the thin layer
with the strong topology,

- the bonding of the rear face of the thin
layer onto a final support,

- the elimination of the temporary support
wafer or substrate,

- the elimination of the adhesive layer or
the multi-layer stack to find the initial topology
again, which enables the properties of the adhesion
layer or of the stack, done in accordance with the
invention according to one of the embodiments exposed
above in relation to figures 4A - 6.

In one variant, and still in the hypothesis
where the support wafer or substrate is temporary, the
method may moreover include, after steps a) and Db)

above:



26 The invention therefore also concerns a nethod
Sp 24781 foer transferring thin layers, in particular of the
type containing strong topol ogy, to be found again
after a transfer, this process including: 5 a) the
realization of an adhesive |aygs or a stack of
several l|ayers, called barrier |ayers, as described
above, on the surface of the thin |ayer, b) the
bondi ng of the adhesive |ayer or the stack, and

therefore of the PHOFaSRi@EE, ohtbhg SiFeae 49 faf & water
?{g%g@g&%@&ﬁgg%ﬁé‘l ?c%t'ﬁoﬁa%gﬂfthwaéﬁé 2080 Qépology;

Is™s wafer 1s tenporar
t hethist hedemalys abbownndhudieigurd heAel iwhiemat itdre ofefdétences

or part of the_ 15 rear zone of fer (such as, for .
oxanbFe CAlSThr T5AT C3GUTR) Th PRQuMBSTEA th) subport 60 is

5SUPRAKKHhNE skBRLY BN Widkek heVHblhnaidd AilY dPPEh@T¥ubstrate
the bonding of the rear face of the thin |ayer _onto a

fi ndk. suppor chipo 48t g@ce| Ehendttiastk oPOrRé t edipdr yhpre the
SUppor r u rate,. - .the im i on, .of .
ggogesﬁgbgr gilf kgg q%t OE tg%ac Jﬁgf 1 4 Eggm its

adh&srve r-—the mul'ti-Iayer o find t
i ni shafatepalsagypragasingvmah ebabl be thaeprivper ta esurface
of the adhesion 25 |ayer or of the stack,  don

acc8PdanBEtGFt PaFel e} neht iR tEr @ing 06 o%gbgFr?ﬁg 44

1oerrb?%%§§§n§xp%% ahove LRakslali ointeullegures dep for
6. Tn one variant,” and still in the hypothesis where
t hedepppottingakemesrldulsstlpaesr ia1d/Enpomg yor t prveRpl steps

net@g% E?¥hg%&%% %Ve%%%ﬁ%%?aﬁﬁf&? §Héﬂg%ige§gggp)steps for
ion implantation and/or cleaning and/or thinning down;
- or an elimination of this wafer 44
15 supporting the thin layer or the chip 48 and processing
of this thin layer or of this chip; this case is shown
in figure 7B, with the same notations as figure 7A; the
support 44 is eliminated and the chip may be processed
from its surface 47.
20 One may then proceed with the elimination
of the temporary support wafer or substrate 60, then
the multi-layer stack 50-51.
In the various cases disclosed above, the
multi-layer stack will be preferable, as it makes it
25 possible to obtain a flat surface compatible with
bonding by molecular adhesion onto a support wafer, in
particular an intermediary support or substrate, such
as the wafer 60.
Moreover, as explained above, the layers of

30 the stack are chosen for their different etching



Sp 24781

1

1

2

2

3

above: SP 24781 PM 27 - processing of the surface 49
M a wafer supporting the thin layer with the strong
topol ogy; this case is shown in figure 7A, where the
references are taken fromfigure 5A and where the
support 60 is 5 shown assenbl egigwith the whol e made up
of the substrate 44, the chip 48 and the stack 50-51
and where the processing will be that of the wafer
44, fromits surface 49. Processin al so _be done

f or AFSPSHF L &8 a491°‘5?¥erlaﬁr§rm%?r‘éfwnﬁ&t.%nbaﬁfrﬁﬁé layer

subgtt-ah§ 44imlHaPiBReSSI RHcMYyekOl nRXanBLely Bebude it .
a step for depositing a netallic |ayer and/or one or

several steps $@¢h|Iﬁﬁbgr%mﬁ®¢@¢@h¢mg0@ndﬁ@ﬂlénéa@ﬁs the
Sevf%ﬁg}ﬁ%ﬁﬁoﬁa d8&n EH?IgEYgQEaF|0@1 ?déﬂgogbgggc@g again.

and an-el'rm na
swaf er 44 15 supper tungithevekl sdakermay theluﬁepaﬂ%least
and processing_of _this thin layer or_of this_chi

t hi SN€asdYEE §ﬁo§iﬁll?ﬁnf ngtrédeBasypt Ragkdeahayer -
notations as figyLe Gheadife p&gfp@lorﬁnag»él i %5.el éﬁhﬁgieg be a
S 20

and the chip may be processed rom i surface 4
Onelamgrt hénsploceedowitdh-the elimnation of the

tenporary support waf r. substrate 6 n
mul ti-layer sta ?e58e§%og %?Ré%q ugocégg itfhtion are

odi sgh ssedpiaablitdhei n Mkl -da?e/@roﬁtai:ktmhbfbf of objects
preferable, as it makes it 25 possible to qgbtain
fIaW1§Hrﬁ§éélcéﬁﬁ§FﬁbPésmnFHCBoﬁﬁln5h595 |é€6|§ﬁample

adhesi on onto arsuppgid “@L%%@dd7 RRLLkG WA aBbove, the

i nternedi ary support or strate, such "as the wafer
60. adhesive or intermediary layers may be obtained by a

PECVD- or LPCVD-type deposit.

5 One example of embodiment concerns a
processed wafer (for example on an S80I substrate),
components or circuits being located in the thin layer
with a surface made of Si having open contact zones (in
aluminum: Al) and passivation =zones (in silicon

0 nitride: SiN). The maximum topology h measured on the
gurface of this wafer is, for example, 2 um (between
the highest zones and the lowest zcnes, for example at
the level of the scribe lines). As already indicated
above, one preferably chooses the thickness of the

5 adhesive layer according to h to obtain good flattening
and homogenous bonding over the entire surface.

The difference in height e between the
highest zones and the contact zones to be reopened may
be different from h. For example, let us consider here

0 that it is 1 pum.
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PM 28 properties, a |lower |layer serving as a barrier
| ayer during elimnation of the |ayer imediately
above it. Such an inplenentatipon facilitates the

final renoval of the layers to find the contacts
again. 5 The nulti-layer stack may include at | east
one layer of silicon nitride as g,barri er, | ayer . ThgA
adhesi ve | ayer Ae&Pr eS8 danphe, dbBIEAM dykrFBiHre =4
Si | d SoRE COrEbAImE ALt BE tR¥EAhiveRtion,
ar g{a%ggk%%'o%cp%cfﬁg%s g&iglno%%e case of a transfer of
objeecttsackniath Sumed |Cydienensi ons, such as "chips", for
exanple. In the t hods SCI | abq . Aadhesie

or internediary | ars rr%s) bé:agg%‘% negj%gfeg%ls%w;(o& the
LPQiddamhadlepasihceld @acleexafipbecal TEAMdI oenffetraethyl -

concerns a processed wafer %for examl e oqn a}g@éﬁ) th
subsstthmsd)l icatghporleh@ Enet s ¢ EPEUISKEEMBEShg Toc pWita @
thqiﬁir%}{hégsy% '%t‘ﬂ]‘a surface nmade of Si having open
contac a

zones (in umi num Al) and passivation zones
(in silicon 20 nitayee: 28 Nallgd thriwier! opsitbgyhs laver

measured on the _surface of thig waf | f {th
exampl 'Ve,mﬁgem ?%eﬂ\ﬁengb\:ﬁ%nﬁ%ghggf %%%géighdggthCVD' w
| onesth Zzonesss fof =x@nghe at the level of the scribe

lines). As already indicated__above, one,‘Frﬂef r abl Ye 1
chooses t he t hickhegar of5t kel2sdadishs®i Yayeron the layer

accaydi n&t%igzt'?ﬁ@t %Hi%ﬂoﬁa | 2t £8NLBY ob’Ad ned by PECVD,

hornfbgenous bondi ng oVer 'the entire surface. The
di fdariencechichesghtof begmeen the

The layer 25 is then flattened and cleaned

one

to be bonded onto a handle wafer or substrate. A
thermal treatment at low temperature {(for example
200°C) may advantageously be done in order to
strengthen the bonding interface. The rear face 24 of
the processed wafer may be thinned down by mechanical
grinding, then etching until reaching the oxide layer
buried in the SOI substrate. The surface of this oxide
is then prepared and bonded on a fused silica
aubstrate. Thermal strengthening processing may be
done, for example at 200°C. The handle wafer or
substrate will then be eliminated (for example by
mechanical grinding and chemical etching).

One then finds, on the surface, the
flattened layer 25, layer 22, layer 20 and finally the
initial surface of the wafer with open contact zones
and passivation zones. The layer 25 (called “adhesive”)

may be eliminated chemically (for example, by HF
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hi ghest zones and the contact zones to be reopened nay
bre different fromh. For exanple, let us consider here
30 that it is 1 gm SP 24781 PM 29 According to the
diagramin figure 4A, one my form according to one
enbodi nent of the invention, = stack of this type: -
| ayer 20 called "protective" (on the 5 processed
surface) : made of Si2 TECS, or Tetraethyl -

Othosilicate, obtained, for_exanple, by PECVD, with_a
t hiteheRisRent 8D RM° -2NdRF BOECAIOVEd -" Bl i wF" TE6ALY that

th YEL, - : of ; Si tajihed.e f exanpLke -=by
PE%\/}l'lDé,?l %Eeﬁgg%gea tefieck}}gsgoo%qgg{&q%%ne -&F%yer 25 vermayer
callmdtbaditesi tevelomf hehkaymmt2?) : zbne§ 102 €MEADS, ), not

whi ch | t ai;ned PECUD, .with a _thick
o SEGTSAEY aber COE- (oWt 1Rt vba AR CerRaRey (Tevel
15 # 0 perbonded,pat end haddllee WafiglesQr, sulst Nafy®r A22 then

thermal treatnment at |ow tenperature (for exanple
200yt 9regs atibanbagedes) yepelddiny i herveroyal of the layer

st rfé‘ggESEeEg%??gdiﬁg ﬂl—[)g e\l}%@fr?it hgfr %artcf age, Zﬁltotnay be
the procéssed warer may be thinned down by nechani cal
20 gitigidi hy, ethbadetdohiingy urlhi$¢ seaphi (fpnt hexapte, over a

| ayer., buried in the S bstrate. The surfa of . . .
thiéh%ﬁﬁ%%ssigftﬁﬁﬁoﬁ? péﬁ%ﬁ aH 'bgﬁﬁkdl%%eﬁ %ﬁ%géWh1Ch 18
Si | hEdr o SMPSY I ahe actiediBleStwiangt hiedi Ngipiatessirface) may

may be done, for exanple at 200C. The handl e wafer or
25 Sherst gt eehininghed B eFRRCAateciing drdnplelhy); the

necf%%faﬁoggziaﬁgieﬁg “%‘]:%t%%%@v%a’l ;?fzf)hé ntgﬂe role of barrier
layer (selectivity ~10) during removal of the layer 22
and of the protective layer in relation to the
underlying materials {(the processed layer). Lastly, the
layer 20 {in accordance with the surface) is removed by
rapid immersion in a chemical bath (for example BOE
(*“Buffered Oxide Etch”) 30/1) or by plasma etching.
Another example concerns a wafer (for
example bulk or massive Si substrate) which 1is
processed and has open contact zones (copper: Cu)} and
passivation zones (silicon oxide: 8i02). The maximum
topology h measured on the surface of this wafer is,
for example, 3 um (between the highest zones and the
lowest =zones, for example the scribe 1lines). The
difference in height e between the highest zones and
the contact zones to be reopened may be different from
h, for example, let us consider here that it is 500 nm.
One may thus form, according to another
embodiment of the invention, a stack of the type of

that in figure 4B:
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1

1

2

2

3

One then finds, on the surface, the flattened |ayer

2 | ayer 22, layer 20 and finally the initia

surface of the wafer with open contact zones 30 and

passi vation zones. The |ayer 25 (called "adhesive")

may be elimnated chemcally (ker exanple, by HF SP

24781 PM 30 treatnent at 25% and/or BOE 30/1). Let us
recall that the objective here is to elimnate the
adhesive layer wup to the level of the contact zones ,
(level e) , not~ Aéy&fsatl | ol befihe Prokesit ivey @ngfbarrier”
t he p g I I, ho.far yex I h ' i
B A e P Ll
renoval of the Fajyeryer2337 sebktéedvitbyhesivied vial niky layer

of o5) : jt y slightly etched ri.n hi s
st eglkf:orzﬁxaéﬂpqg? ﬁ&s'a fgﬁi c%’ﬁ%@% of o%%ﬁﬁf%éoé’ynn}mcvu
5 Theikayess22 @which is 10 preferably in accordance

wth the initial surface) may then be elim nated by
H3PO4 et ching (Ahelebryert e Waydr PleRalhedflattened and

" pr i.ve" plays I rpl | aye A
(se g%%%&itfxglg% J%?ﬁ%%9r§ﬁg§aﬁgo?h?%§ f§§eé ffb%ﬁf te
of therpmdt ectrieagnleater dth rledvat i toemperdtherd5 (for example

underlying materials (the processed |layer). Lastly
the%0P§§ r 2ﬁa¥Ina§€@&F@§ﬁ8§ 'ﬁIf%ﬁe. F%hce}nisdrder to
0 eMayednby hen@P Kk | BBRASHEN il &3 rGlkRNT CAhe babhr(fAlce 24 of
exanple BOE ("Buffered oxide Etch") 30/1) or by

pl asie eprhiagseAnatafar ex8nphay c ey nbea Wafrped f slown by
20 I I Y/ ' ' ' s

20, FXBTBA A Ky VSl SUSRLERLEL MLRIAS goptoning
passiovat i DimaIonelsi ¢lehe &€ 00f oxhdet r8r@Ferrede Ingpdmumni 6 um.

topol ogy h neasured on the surface of this wafer is,
f or THRAMPIEACE M LRI WRR Fhe SHEGRESES, GHost P eRebrepared

5 and bonded onto a fused silica substrate. Thermal
strengthening processing may be done, for example at
200°C. The “circuit wafer” substrate 40 will then be
eliminated (for example, by processing using mechanical

grinding and chemical etching).

0 OCne then finds, on the surface, the
flattened layer 32, the layer 21 and lastly the initial
surface of the wafer with open contact =zones and
passivation zones. The layer 32 (called “adhesive”) way
be eliminated chemically (for example, by HF treatment

5 at 50% and/or BOE 30/1). Let us recall that the

objective here is to eliminate the adhesive layer up to
the level of the contact =zones (level e) and not
necessarily to the lowest level of the topology. The
layer 21 then acts as the barrier level (selectivity in
0 the vicinity of 3 to 5) for the removal of the layer

32: it may be slightly corroded during this step (over



25 | owest zones, for exanple the scribe lines). The

spr 24781 mMfference in height e between the highest zones and
the contact zones to be reopened may be different from
h, for exanple, let us consider here that it is 500
nm One may thus form accordia3g to another 30
enbodi nent of the invention, a stack of the type of
that in figure 4B. SP 24781 PM 31 |ayer 21 called

"protective and barrier” (on the processed surface%;'
i n o5 i gnesnees 500 MHaMPleay GPEEORHIAERLY alipdsPfe: The

(o | By ey 1R ot wiH EX8MPhereRliNeEace)

by%,ﬂS(rﬁgéﬁnéES 5O mor%e I“é\lyer 32 w || thensbe' .

f | atdyengitemnde eléanedted by bbndedtchinga thtesedecgivity

substrate. A thernmal, treatnept at.low te rature

(f Gt eX&HHE " 366ERHS) T8van ggeﬁbél ylrber%(;elhaz“i%n to the
5 Or d8{dd 1 iht menadhem 4 he(dyandidiged ntiernface. hEre rear and

face 24 of the processed wafer 28 may then be thinned

dowii@R - nechani cal grinding, then mechani cal - cheni cal

polishing to | t hj Ss t ke 1Leansh &4

| ayer of 6 m %éﬁ?drfaggﬁgg ofﬁt he Si subs ra¥e 9288 some

i s éxbplpreparfegoksidric bomdetnantona bisahtsdtiake in the

substrate., Thermal strengtheni rocessin be
dorf5¢ gt &(a?fb?‘éc%‘freﬁb%? S DRt 1 Ok LA Br A

1pSubstrate 40 will then be elimnated (for exanple, by
processing using nechanical grinding and chenical
et chirgples 20 One then fimds, pn the surfdce, thebs 6

lattened layer 32 the |layer{ 21 andllastly the

I i fpkedial of G817 f @Cegipf tlhe g@af er| wididy open gmnt act simnes  Polymer

an ,
adhesive layer 25 (BCB)
Material of the barrier SiN SiN SiN SiN Amorphous SiN
layer 22 Si
Material of the SiO2 Si02 Si0y Si0; SiO; Si0,

protective fayer 20

Material | Material | Al | SiN | Al | SION | Al | SiOz | Cu | SiO2 | Al | SiO2 | Al | SO
26 28




passi vation zones. The |ayer 32 (called "adhesive")
SP 24781 Ay be elimnated chemcally (for exanple, by HF
treatment 25 at 50% and/or BOE 30/1). Let us recall

that the objective here is to elimnate the adhesive
| ayer up to the level of the pntact zones (|l evel e)
and not necessarily to the |owest |evel of the

t opol ogy. The

| ayer 21 then acts as the barrier |evel
(selectivity in 30 the vicinity of 3 to 5) for the

removal of the layer 32: it may be slightly corroded
dari HnIS STEp {OVE SP 24781 PYI 32T a I CKNeSs of 12
for xa SIe approxi mately 120 n The [ayer| 21

(which s conformal with The 1jnitlal s$urtgace) .
the’\“ﬁ%‘é’oﬁthq ni pat 882 by | dr ySet cHi ng%t he s ctiviml‘%)2 of Adhesive
ceqdh@ivelapetdhofds may bé >10 injrelation to the |5 substance
underlying materials (processed |ayer] here Cu and (epoxy for
Si2). Lastly| table |l bel owiprovi des sone exanples
of possible cpnbinati ons of ndterials in the case of| example)
a structure such as that of fijgure 4A Exanples 1
3 t he Si i 02 d102. -
M#ynrgr%)?he M§£'e>fq@érp®gye=r 23? (BCB)P%I\?Et eri aegfr@ t he 5102
bar rila¥er28| N S| N SPN SI N Anor phougcl N| | ayer 22 Si
Material of the SIQ2 §i2 Si OZ S102 S102 Si 2
protective layer 20 Nhterlal Naterral [AI SIN Al ST ON
Al otiP s1p2 AP2S102 AN SiQ2 26 28 SP24781 PM

protective layer 20

Material | Material | Cu | SiO; | Al | Si02 | Al | SiO2 | Cu | SiO2 | Al | SN | Al | SIO;

26 28
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33 Exanples 7 8 9 10 11 12 Material of the SS2 SIN
B1102 Si 02 Si 02 Adhesive adhesi4e |ayer 25 substance
(epoxy for exanple) Material of the barrier

Anor phous Si 02 Polynmer SiN - Si02 layer 22 Si (BCB)
Material of the Si02 - - - - protective |layer 20 Cu
Si02 Al SIiN Al 8i02 Material Material Cu Si02 A Si02
Al Si02 26 28 SP 24781 PM 34 CLAIMS 1. Method for
transfer onto a substrate of a_thin |ayer (28, 38,

48) or of a chip, this thi nggﬁgﬂﬁier or this chip
bei ng supported by a support wafer (24, 34) and
presenting a surface topol ogy, therefore variations
in height or |evel atdradl nforo transkeri epto a substrate

Foi € bt RS AN 201070t REEY, ciF i D3t 1o bRy Pife 1

e rea |zat|on

suri@e@r Obr $AiG tdhip | BY¥EhgOoBuppodted hy ok aUpbeast wafer
one |ayer, called adhesive |layer (22, 24, 32, 58,
42)(24nd36? and | BERECBRENT afersUEkATRdEPPPLPIBar rﬁlﬁrefore

lay@ﬁrﬁ%@d?gé 1n5£Eﬁ§%k e adhesi yec-bpyehg b%bng'dlf%ctlon

mat er | 15 which”etching presents select|V|tz
relpermendicther et eai gilaofe t Hefbaedi épy | &fer , thinhdayer,
transfer_of tge thi Ia er or of the <chip onto said

sub %ﬂ% ethod "inc g:

- the realization, above the surface of
said thin layer or said chip, of at least one layer,
called adhesive layer (22, 24, 32, 58, 54, 42), and of
at least one layer, called first barrier layer (20, 21,
5., 52}, the adhesive layer being in a material of
which etching presents selectivity in relation to the
material of the barrier layer,

- the transfer of the thin layer or of the
chip onto said substrate,

- elimination of adhesive layers and of the
first barrier 1layer, to find the initial topology

again.

2. Methoed according to claim 1, the
transfer including a prior assembly of the adhesive
layer with a handle substrate (40, 60), as well as the

elimination of all or part of the support wafer.

3. Method according to claim 2, further

comprising the elimination of the handle substrate.



- elimnation of adhesive |layers and of the 20 first

SP 24781 Barrier layer, to find the iniX3al topology again. 2.

5

10

i5

20

25

30

Met hod according to claiml, the transfer including a
prior assenbly of the adhesive 25 |ayer with a handle
substrate (40, 60), as well as the elimnation of all

or part of the support wafer. 3. Method according to
claim?2, further conprising the elimnation of the

handl| e substrate 30 SP 24781 PM 35 4. Met 1?

processing of &t hfRthggerfoy 2Bro88sSi8Y o 01"’l atlétﬁlp,layer
thigdhitg |l ayey or Lhig chip, EﬁthtﬁEHpQE&%Q BY @his chip
support wafer (24, 34) and  presenting a surface

t opmioyy, tuppefiord vlaY| ati oawpbars hwaghtr orl2@n | 8#e| and

di di di ,
SCSBUAD 1. S IHL GO c REERES ULl 0c2 b0 ions in

inclu
r edld ZMt on,oraboye t heesul f acgcobrapnd ttwn layediarection
said chip, of at |east one layer, called 10 adhesiv

|amrqez2ﬂl<—2ala332t058a 54, 242) Jdekhgear R Fése e Layer,
| ay f jer layer (20, 21, 51, 52),
theﬁgldohggél%/@?aiyrgi%%% in a material of which _
etch| ng presents selaéétzatziibyl i ebevat itdve t gurfigce of said

rial,of the_ barri.er an_as nb f ot
Sl Py Shi BRA SRR &% i Haret (a00 apyRr.| Malled
el la[HH@éJI.\Q:B ohyalld o2 parts,of3the Sim,ppent @@f,erand of at
t hen: processi ng of the thin | ayer or  of the
chljpfafﬁ'bm?rl?s anear ( 47plhet dsigatol BT eR slétY&maﬁaPe 21,

51, 52), the adhesive layer being in a material of
which etching presents selectivity in relation to the
material of the barrier layer,

- an assembly of the adhesive layer with a
handle substrate (40, &0),

- elimination of all or part of the support
wafer, then:

* processing of the thin layer or of the
chip from its face (47) not assembled with said handle
substrate,

* or processing of a face (49, 49’) of the
support wafer not assembled with the thin layer or the
chip,

- elimination of the handle substrate,

- elimination of adhesive layers and of the
first barrier layer, to find the initial topology

again.

5. Method according to c¢laim 4, the

processing of the thin layer or of the chip or of a




SP 24781

substrate, * or processing of a face (49, 49') of the
Spport wafer not assenbled wi 86 the thin |ayer or the
chip, 25 - elimnation of the handl e substrate, -

el i m nation of adhesive layers and of the first
barrier layer, to find the initial topology again. 30
5. Method according to claim4, the processing of the
thin layer or of the chip or of a SP 24781 PM 36 face
of the support wafer including_a step for,. depositi

2 MR | ©F ayeFe andHBPSFFt higE&phy IRIUSH %L ohi ngeeP
and/ ' il &n i 1@ | i/6¢ and/¥graphy and/or
R AT e S A R
5, ehaehfingstamdfer eionayaplpatagivadant/or neterpang opnd/or
whi ch .etchi ng presents selectivity in relation to the

mat er ral behieath this barrier | ayer. 10 7. Method

mccording to one of clains 1 to 6, the first barrier

| ayer having a thickness between - .10 nm and

500 nm .,
and/ or conf or male wi t NeFREds Grcase 5o Rﬁn%ﬁ?rﬁg Fgééws 1 to

or af sajd £ OJBaiM:iBral&REQk%%%%gl%agié?as@raFmaae;ial of
500 nmand is conformal with the surface of said thin
| ayehioh saichohd ppresemsshotemeorditly i gedadfion to the

cl ai 1.t 7, t var.d ation(.ss).  iqn.l evel being
betﬂ@'ﬁ?ﬁé%n%%ﬂﬁ§g§ %nb%%éﬁiﬁr%? %%bording to one

for

1®of clains 1 to

7. Method according to one of claims 1 to
6, the first barrier layer having a thickness between
10 nm and 500 nm and/or conformal with the surface of

said thin layer or of said chip or with a thickness

15 greater than 500 nm and is conformal with the surface

of gaid thin layer or said chip.

8. Method according to one of claims 1 to

7, the wvariation(s) in level being between 10 nm and 5

20 pm.

9. Method according to one of claims 1 to
8, the surface of the thin layer or of the chip

including electrical contact zones (24, 46).

25

10. Method according to one of claims 1 to

9, the adhesive layer (42) being of a mineral type.

11. Method according to c¢laim 10, the

30 adhesive layer being made of silicon dioxide.
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8, the surface of the thin |layer or of the chip

ipvcl udi ng el ectrical contact zdfes (24, 46). 25 10.
Met hod according to one of clains 1 to 9, the
adhesive layer (42) being of a mneral type. 11.

Met hod according to claim 10, the 30 adhesive |ayer
bei ng nade of silicon dioxide. SP 24781 PM 37 12.
Met hod according to one of clains 1 to 9, the

adhesi ve | ayer being of_ an organi ¢ type. 13. t hod,
according to clafm 1¥€thfre aggaaﬂégsvéq §y§%<%§i$Eﬁlms 1 to
madg ok hBCEEHLRE vROWKWTRE 1Rl ref AN arfdheSini@ type.

substance. 14. Method accordifng to one of clains 1 to
13, the material of the first barrier |layer (22) being

10 made of nitride (Si or. _anmor.phous .sjlicon and

the materi al ofhghe gﬁﬁ@%&veafgﬁgglF§2)to §ﬁf$%@n 12, the
DXi d8hecSve2)layty D0 thaalke @ filiBEB toymnepofymén) ner lof an
to 15 13, the material of the first barrier |ayer
(22pdbesAye §XP§E3PSE02) and the material of the

adhesive layer (32) being silicon nitride (Si3MN).

16. Method according to one of clains 1 to 20 15, the

thin layer (38)1ér tHMetbhipabeprmdidor gt lope eheatdims 1 to
the_harrier |ayer. 17. hod.according to C
at Ilgasttheoﬁ%a P i S 1) Ngﬁ‘et %'e”‘?%r?’ s

e}?%']{ﬂ g?z) being

1d ayekder of n2brtihe chiisig ngrmadefhdrs oxillecon afnd the

an oxynitride or of a_nitride, 18. Method accordin )
to BREEALeE, @k FBEstadhpri wr néAYBart () tRE Sk oxide

of t(ggotzlyi‘n | ayer or of

15. Method according to one of claims 1 to

15 13, the material of the first barrier layer (22) being

oxide (8102} and the material of the adhesive layer

(32) being silicon nitride (Si3N4).

16. Method according to one of claims 1 to

20 15, the thin layer (38) or the chip being directly

beneath the barrier layer.

17. Method according to claim 16, at least

one part (39) of the surface of the thin layer or of

25 the chip being made of an oxide or of an oxynitride or

of a nitride.

18. Method according to claim 17, at least

one other part of the surface of the thin layer or of

30 the chip including contact zones.



30 the chip including contact zones. SP 24781 PM 38

ap 24781 phP. Method according to one oBigclaims 1 to 18, a

second barrier layer (20), or protective |ayer, being
present between the first barrier layer (22) and the
surface of the thin |ayer or of the chip. 5 20. Method
according to claim19, this second barrier |ayer (20)
bei ng made of a material of which etching presents
selectivity inrelation to the surface material_ of

the thin |ayer 16 oMethedcmgsortdnm tQMRMOPLHCELRYTRAgL

ne of clai 19 .ar. 2 e on j VEr 1 ,
d%’hd%iﬁscgn m?ﬁﬁﬁiﬁ? %%X%geé§?g'n%?gﬁgfgg%c%%1 15ayer

22 bbich sl @g€mt dbsgweenonheoff iolsai nearhien ol@tert h@2) and
second barrier |ayer being nmade of §%¢i€$n oxi de

( Sitd® surfaqeidod- B G nFAF die

22, further including a step for preparation of the
surface for bonding. 24. Method for transfer onto a ,
substrate of @0.hi Metipst E3BPUYING chicp, GUFIE t A%y this
layer or.this .25 chip_bej t y sup ;

wl et BAERCE  delr s HPPEE RSy By PRaterial of
t hesref & eevahiali Predantshesghécoivieyelinacovratiygnt o the
a direction perpendi cul ar

to, a plane defiped by th
t hisHTEaes matRr sk raket Rt thRHR sf)‘_ﬂé?/’érojérégf&?%iygh%ﬁr p

QifRH to 20

opol ogy,

1gincluding at least one layer 30 of silicon nitride

15

20

25

30

(Si3N4) or silicon oxynitride and SP 24781 PM 39 _
netal | ic contacl padettss) , achpsdingndier opet ijfd claims 13

or 20, the second barrier layer (20) having a thickness

between 10 nm and 500 nm.

22. Method according to one of claims 19
to 21, the second barrier layer being made of silicon

oxide (8102} .

23. Method according to one of claims 1 to
22, further including a step for preparation of the

surface for bonding.

24. Method for transfer onto a substrate
of a thin layer (38) or a chip, this thin layer or this
chip being supported by a support wafer (34), and
presenting a surface topology, therefore variations in
height or level according to a direction perpendicular
to a plane defined by the thin layer, the surface of
this layer or of this chip including at least one layer

of silicon nitride (Si3N4) or silicon oxynitride and
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including: the realization, above the surface of said
PMin | ayer or of said chip, of3at |east one layer, 5
cal | ed adhesive | ayer (22, 24, 32, 58, 54, 42) nade of
a material of which etching presents selectivity in
relation to the nitride, - the transfer of the thin
| ayer or of the chip onto said substrate, 10 -
elimnation of the adhesive layer to find the initia
t opol o again. 25. Method acg¢ording to claim 24
traﬂ%?%¥ Fﬁclﬁ@@ﬁ@cﬁn(ﬁa%%seﬁ%fb %ﬁ@ a&ﬁ@ﬂ%ﬁ?r “method
layepre14aiwgth a handle substrate (40 60), as well as

the elimnation of all or part of the support wafer.
26 Met hod accord|WEpt(¥aﬁLQZﬁU§9n,| abloye ngheaf serface of
transt nto.the_substrate,. : i
thesﬁéﬁnglgu%gngtgr f§ 5 dho lﬁhr gioce55|ng 58%%i%ﬁyer’
5l ayesl1é38hdbesavehilpyetrhi @2 hizw ) ayer s, tlems @lzi)p made of
bei ng supported by a support wafer (34),

pr e8erfta bRy B bs ofur VREENt P B @rséf”&rse §8FFSFF8F1§Y in

| heighlonr col engl naceonding to a direction

perpendicul ar to a plane defined by the thin |ayer,
the surface of thtbel ayansder oif tthe thip inyewmqn;of the

t N itrid Si 3N4
SI|?§§§ 8§ ﬂl??¥§esgﬁagkgkéﬁricnlgglcgngagt p;dgr(SG),

1ot his transfer netBogmingtiighner SRe24dhkIMAQaydiheco £ind

real i zati on, above the surface of said thin |layer or
of BAPJLBAEp2loFORPLIPEHSEIBAB-| ayer, called adhesive
| ayer (22, 24, 32, 58, 54, 42), made of a material of
whi ch etching presents selectivity in
25. Method according to claim 24, the

transfer including prior assembly of the adhesive layer

15 with a handle substrate (40, 60), as well as the

elimination of all or part of the support wafer.

26, Method according to claim 25,

including, after transfer onto the substrate, the

20 elimination ¢f the handle substrate.

27. Method for processing a thin layer
(38} or a chip, this thin layer or this chip being

supported by a support wafer (34), and presenting a

25 surface topology, therefore wvariations in height or

level according to a direction perpendicular to a plane
defined by the thin layer, the surface of this layer or
of this chip including at least one layer of silicon

nitride (8i3N4) or silicon oxynitride and metallic

30 contact pads (56), this transfer method including:



5 relation to the nitride, - assenbly of the adhesive

sp 24781 bEmyer with a handl e substratet§40, 60), - elimnation
of all or part of the support wafer, then: 10 *
processing of the thin |ayer or of the chip fromits
face (47) not assenbled with said handle wafer, * or
processing of a face (49, 49') of the support wafer
not assenbled with the thin |layer or the 15 chip, -
elimnation of the handle wafer, - elimnation of th
adhesi ve | ayer,-t &hg i r@ali&atdion al 2PEKEI oﬁk}eag%ﬁl:ﬁface of
20 %% Nﬁﬁmﬂdl gngEn%ft ad ab%h%? ckh%t ArLRS S layer,
of Inlay roro ip, or of a face of the
sup@@lled/a&éhesmel ﬂldyag a2§tef34for32 dé@osﬁt"a‘hngﬁ?d made of

nmetallic | ayer d/o litha phy _a :

et chi ﬁ[&‘tsetre%e]an gﬁc Wﬁ)l EREEET g aﬁaﬁ ?@y n

scle@@iagléhe@oaaHAOﬁlaraaénnlng step. 29. N@thod

according to one of clainms 24 to 28, the adhesive

| ayer being made @fsssinileonodi okhdle BB BV olger, wbth a

247 4 ac ding to one of clains 1 to
§%ﬂr% éuiggté ygl ngg?hegggéy ble elinmination of a

second barrier tagkimibaBionMethedlaccordintg dfo W sipport

cl ai 1 to 30, said bonding onto the first substrate
and¥df<bnt b®Phe second substrate bei ng nol ecul ar
10bondi ng. *# processing of the thin layer or of the

chip from its face (47) not assembled with said handle
wafer,
* or processing of a face (49, 49’) of the
support wafer not assembled with the thin layer or the
15 chip,
- elimination of the handle wafer,
- elimination of the adhesive layer, to

find the initial topology again.

20 28. Method according to claim 27, the
processing of the thin layer or of the chip, or of a
face of the support wafer, including a step for
depositing a metallic layer and/or a step of
lithography and/or en etching step and/or an ion

25 implantation and/or a cleaning step and/or a thinning

step.

29. Method according to one of claims 24
to 28, the adhesive layer being made of silicon dioxide

30 or polymer.




32. Method according to one of clains 1 to 10 31, the
SP 24781 BElectivity or selectivities b&lng between 2 and 10

or

10

bet ween 10 and 1000 or greater than 1000.

30. Method according to cone of claims 1 to
29, further including the possible elimination of a

second barrier layer.

31. Method according to one of claimg 1 to
30, said bonding onto the first substrate and/or onto

the second substrate being molecular bonding.

32. Method according to one of claims 1 to
31, the selectivity or selectivities being between 2

and 10 or between 10 and 1000 or greater than 1000.



