METHOD FOR ROUTING A CHAMFERED SUBSTRATE The general field of the invention is
that of the fabrication of substrates intended for applications in the fields of electronics, optics or
optoelectronics. Among the various fabrication methods employed, those using steps 5 of
bonding and layer transfer may be mentioned. An exaimple of such a method is described below.
According to this method, a first so-called "donor substrate”, optionally covered with a layer of insulator
which encapsulates it, is subjected to implantation of atomic and/or ionic species in order to create a

weakened zone 10 within ngﬁﬁéﬁggﬁﬁﬁ@éﬁ%ﬁgggﬁﬁmﬁ%@fﬁdhesion to a second

so-called "handle" substrate, then the dono o two parts-along this weakened
zone so that a desired thickness of the material of the donor substrate, and optionally the layer of
insulator if it is present, is transferred onto the handle substrate. 15After this transfer, the donor

substrate becomes a so-callegyipegafive” RRPAIRKSH: WeIERRINR NaALIE SWhstals Dargmes 2

so-called "positive!’ multilayer sybstrate . . Such a layer transfer metho es It possible in
particular to fabﬁggﬁgastﬁ%sfpé?gaﬁi‘inf%n BPlifAUPSreNation “SUHs, QAntFfiTRR e "GHisn Wn 20

Insulator”, and towiecserapricompetitive cost, albeit so long as the donor substrate can be recycled.

Appended Figure 1 schematicaliFeRIRSesHS IR RINSS8851RRHRSBARR9EA %ééﬂgﬁgt%géght side)
of an exampge og fabne%?tive %)fainegraft r a firs Ia%r.ansf r. This is the negative which has to be

recycled, in order to TorMa new 25 dohor SUB&Hrate IR ESn BB EXAHRIF £ B AT HStDd as

described abovelescribed belg@figure shows a negative referenced overall by 1, which comprises a
donor substrate 10 having a sqceafigielg frantifacent@bhecauseit inthaeme which wassimgontact with

the handle subs osite sorcalled.-"rear” face ;102. 30The donor substrate 10 is
chamfered in ang n%ﬂ?a{yp%}zg&era%%}e%%ﬁ %fniﬁgui%%li a%igéﬁacgﬁ%ltlgl ?%%}tfalées}l Hff%ﬁy,tﬂ was fully
covered with a |BIBLHENI D PEBIG: BHEPITHFaTRITISH tHe Pader BT sTatstial Bxreksdnt 4086 the non-

2 chamferetregidrhof th& hishattatestbétweierdhefioniiatel 19 Inaslddiierwenkeneehzore-dRs, it is

found that the n%&%@ﬁ%&oﬁﬁﬁﬁﬁﬁssﬁﬁl@rﬁgaﬂgﬁﬁdc%?lrclw@ﬁﬂ%t%oé'separated into two parts
along this weakened zone so that a desired thickness of the material of the donor
substrate, and optionally the layer of insulator if it is present, is transferred onto the
handle substrate.

15 After this transfer, the donor substrate becomes a so-called
"negative" remainder, whereas the handle substrate becomes a so-called "positive”
multilayer substrate.

Such a layer transfer method makes it possible in particular to
fabricate substrates known by the abbreviation "SOI", standing for de "Silicon On

20 Insulator", and to do so at a competitive cost, albeit so long as the donor substrate
can be recycled.

Appended Figure 1 schematically represents in cross section the
shape of a part (here the right side) of an example of a negative obtained after a first
layer transfer. This is the negative which has to be recycled, in order to form a new

25  donor substrate which can be used in a fabrication method as described above.

This figure shows a negative referenced overall by 1, which
comprises a donor substrate 10 having a so-called "front" face 101 because it is the
one which was in contact with the handle substrate, and an opposite so-called "rear"
face 102.

30 The donor substrate 10 is chamfered in an annular peripheral zone
both on its front face and on its rear face. Initially, it was fully covered with a Jayer

of insulator 2, but after separation of the layer of material extending into the non-



This non-transferred ring 104 extends between the boundary 105 of the separation and the outer edge
of the substrate or, in other words, next to the 5 implanted chamfered zone. This non-transferred ring
104 comprises a portion of insulator 2a and a portion of silicon 106. It may, for example, reach a
thickness of several hundreds of nanometres and a width of the order of from 1 to 3 mm. Its presence
is associated with the fact that the chamfered portion.of the donor substrate does not adhere
sufficiently to the handle substrate and is therefore not 10 transferred. The recycling carried out

according to the techniques of. the prior art consisis in: - eliminatipng all of the insulator 2, that is
to say both the incgt?lgi}lg(}e;arg%lﬁr’[hog Pegléi?ﬁt th SRS Tathe Jﬁ‘ﬁ’%ﬁ%ﬂf&g@ ICehiFMERG the
residual ring 10628h¢ifi@8niinsdrded ibadheidegtthe stupeshiepediprofdesierred anmsmonintf4 thickness
of silicon corresponding at leastto #ag-thiskness dapagrdly:ihe FerlanaiaN,ouRIiReestise front

side of the substrate, - olhgﬂn%yﬁﬁr%n&fagg %ft e.said Qs tive, so %%to recover a 20 surface
polis ed™ fof ‘

condition referreé %%e HRirror poli ar??p%ecglrlryln Bt chemical ma ’aﬂ?&%ltﬁo %hing

known to the beriBplakinesHe et ypehd Bisorevrtioafearpring 104 compiiseeyalimganay, for
example, be carriashtibsersardingtatibe siethioondeserihedHn docuraai & Reacho6 hknwdiich consists
in carrying out a idizi iye, for I ching in a hath of acid, a step of
grinding the extrgﬁgré%%ggﬁ%é%aﬁéﬁf f%'?a Xaas(t%g? g&%ﬂ%ﬁwﬁm}{ﬁtﬁgﬁgﬁn (—3 SQU}PB%EES In
practice, it is four?&eﬁ?ﬁ?%daiﬁ‘ﬁ%@ﬁf‘%ﬁiéﬁ‘@n@?e%ﬁ%é@%gﬁérﬁh HedirBpttiaBeds the suBtrate does
not make it possiblbstoate moeratredidar 30fhickniess: Ao Hhisdleasboirittis preieraiefortiset
equipment that caLigs.Qul double-sided polishing of the negative, which leads to removal of close to 5
lam of material on each face of the donor substrate. The aforementioned recycling methods

have numerous drawbacks, namehy ¥R CEIEF S8t LHGH RS DM S TS a5 S BT d A Teast two,

or even three polistisisisteps that require expensive and bulky equipment which is difficult to
- eliminating all of the insulator 2, that is 1o say both the insulator 2a
and that present on the rear face and on the edge, ‘
15 - eliminating the residual ring 106 of silicon in order to get rid of the
step-shaped profile, '
- removing a thickness of silicon corresponding at least to the
thickness damaged by the implantation, over the entire front side of the substrate,
- polishing the front face of the said negative, s0 as to recover a
20 surface condition referred to as "mirror polished”, for example carrying out
chemical mechanical polishing known fo the person skilled in the art by the
abbreviation "CMP", _
Such recycling may, for example, be carried out according to the
method described in document EP 1 156 531, which consists in carrying out a step
25  of deoxidizing the negative, for example by etching in a bath of acid, a step of
grinding the extreme edge of the wafer and finally a step of polishing the implanted
surface, .
- In practice, it is found that equipment which only removes material
on the front face of the substrate does not make it possible to remove a regular
30  thickness. For this reason, it is preferable to use equipment that carries out double-
sided polishing of the negative, which eads to removal of close to 5 pm of material
on each face of the donor substrate.
The aforementioned recycling methods have numerous drawbacks,
namely in particular:
35 - - a high cost owing to the presence of at least two, or even three
polishing steps that require expensive and bulky equipment which is difficult to



3 maintain and a high consumption of consumable products such as polishing slurries and polishing
pads. - the complexity of the method. - the large removal of material each time recycling is carried out,
of 5 the order of 10 m, which rapidly leads to substrates being obtained which are too thin and thereby
too fragile, in particular after several recycling cycles. Such substrates thus no longer comply with the
SEMI specifications and therefore can no longer be used again, in particular as handle substrates.
Lastly, another drawback resides in the fact that the implanted but 10 non-bonded annular ring is at

least partially degraded, during the annealin%_ treatment carried out in order to separate the layer
coming from the BEHERQ B AL AROFREMEOM AL BBWFH@%@M%%WH&HO@W@W many

particles that canacdriiaimnaggadt only the positive but also the equipment subsequently used for
various treatments of these wafg{écglgglgg{gﬁgg;{@rrﬁgﬁgﬂuipment for cleaning 15 after separation.

Document WO 2005/038903 describes the transfer of an active layer by assembling two chamfered
wafers. In order to prevent a nb@%%@%&%@%ﬂé@?@ﬁ%bﬁ%&kﬂﬁqﬁeﬁﬁ%ﬁtﬁ?ﬁ‘éﬁdfé’é‘ﬁi(‘ﬂﬁ and

inducing the preséncudst pdrti¢lesowhin gapedisudades; tubssutgdsieg tobelintidatbiah adgeczone of
the active layer. 20:Singse HigHeRds eRyilelricatg e etV Q29ab/Q38003.propRIesigsarTy out

routing in a peripheral portion of ane of the wafers befor ding.the two wafers together.
SR {ﬁ%srﬁlgglg%wrrgﬁ?l s%n%tﬁ%éfog@ﬁﬁgilﬁgt%%p?%ﬁgﬁgfawﬁ'@ re the

Appended FigureS very'sc

right side) of a ddABE feagfima IS pplans e RlcisubEmiphave after having undergone the

treatment of routing before bongdiny deseibedinviocment¥WGrA06/A38903: the implahgi @jgiments
which are thg,same. a e infigure 1 have erical references. As can be seen, the
layer of insu@torgggﬁ%%h%ﬁart of the [a§/ glg S%Ehrﬁg‘s%gﬁﬁag#@g d%% ?selfgs Fatee101n élmpgralslﬁﬁ%ral

annular zone ext&iFaIAGB\EFTRE PEALfASTHI S prate (b Eves covera finpihesipasp shbtaiat least to
that of the chamféled zeues amed byieslamthiticnesseat teadi dopraidie-thedentuof thedeiplamation zone.

The active layer dglifitahy {he EphaRG ane s 6 BiE'ensRd Ol HUSIamaKalisaagied out
for example, by etching. 35However, the Solutions proposed in the atorementioned document
various treatments of these wafers, ando in particular the equipment for cleaning
15 after separation.

Document WO 2005/038903 describes the transfer of an active layer
by assembling two chamfered wafers. In order to prevent a non-bonded wafer edge
from breaking in an uncontrolled fashion and inducing the presence of particles on
the other surfaces, it is suggested to eliminate an edge zone of the active layer.

20  Since this step is very iniricate, document WO 2005/038903 proposes to carry out
routing in a peripheral ﬁoﬂion of one of the wafers before bonding the two wafers
together.

Appended Figure 2 very schematically represents in cross section the
shape which a part (here the right side) of a donor substrate of the SOI type would

25 in theory have after having undergone the treatment of routing before bonding
described in document W02005/038903.

The elements which are the same as those in Figure 1 have the same
numerical references.

As can be seen, the layer of insulator 2 and a part of the layer of

30 material of the donor substrate 10 in a peripheral annular zone extending over the
front face have been removed, over a width corresponding at least to that of the
chamfered zone and over a thickness at least equal to the depth of the implantation
zone. The active layer delimited by the weakened zone has the reference 107.

This removal is carried out, for example, by etching.

35 However, the solutions proposed in the aforementioned document
WO2005/038903 for carrying out the routing do not make it possible to obtain such



W02005/038903 for carrying out the routing do not make it possible to obtain such 4 an abrupt side
edge, that is to say one which is as perpendicular to the front face as represented in Figure 2.
Specifically, tests carried out by the Applicant, by using a solution which consists in successively
etching the layers of silicon oxide then of silicon 5 with the aid of a plasma, have shown that the
routing obtained has a shallow slope as represented in4appended Figure 3A. Inter alia, etching of the
silicon oxide continues during the step of etching the silicon. Furtheimore, and as can be seen
in Figure 3B, the negative obtained keeps a non-transferred ring including a layer of oxide and a layer
of implanted 10 silicanupthicl supstantialydmpairsdheatvaniages exfiestedetibdrautiagemethod for
future recycling 0&8?&5&%%@@%{%@%%%’: the routing solution proposed in document W02005/038903
consists: =N protectl\%gl?6 e treated positive substrate by depositing a 15 protective layer (for

example of oxide), then removigaficaliulsT D SARHEL ARy dhft DY RHTEBraBRY S8 EaitfiigTout the
routing by etching/thehunprateciadslayessof dhe selidngoitiieyenn stkdeguertivaehrovirgstheosaid

protective mask. ZOHOWeNET fReURe:af B BdHIIonahsteR-abiRImINg @:RatRslVE MAsk Igrrrases the

costs and, above all, is a source of contamination. Moreover, it is preferable_tq avajd introducing
impurities before%éel%?ﬁ‘fmﬁdsiﬁb@ﬁﬂ%'\%%;}faﬁﬁ% rb%eﬁ%tc?é ﬂ’iéa’dg b, %fsfé'}&(’éhl%‘ll es

obtained. contEmdsatlirmentsestthe@irtentionhsetlkdenresolve the aforementioned 25 drawbacks
of the prior art. In particigyeraipRodinentsHf teedeyantapseeBiam avide;denasthaddor

routing a chamfefed substrate, providad with aweakenad zong wbjeh, makes, L possible (g, btain a
sharp routed edge, %aflis(fo'say one WHICH iS perpendicutar or almost perpendicular {oRe plane front

face of the sdid stibetratehagltsepstendinlly impairs the advantages expected of the routing method
for future recyeling of the negative.

Lastly, the routing solution proposed in document WO2005/038503
consists: |

- in protecting the treated positive substrate by depositing a

15  protective layer (for example of oxide), then removing an annular peripheral ring of
it by lithography,

- in carrying out the routing by etching the unprotected layer of the
said positive,

- in subsequently removing the said protective mask.

20 However, the use of an additional step of forming a protective mask
increases the costs and, above all, is a source of contamination. Moreover, it is
preferable to avoid introducing impurities before the bonding since the intention is
to reduce the defectiveness of the substrates obtained.

Embodiments of the invention seek to resolve the aforementioned

25  drawbacks of the prior art.

In particular, embodiments of the invention seek to provide a method
for routing a chamfered substrate, provided with a weakened zone, which makes it
possible to obtain a sharp routed edge, that is to say one which is perpendicular or
almost perpendicular to the plane front face of the said substrate, and to do so

30 without increasing the defectiveness of the said substrate.

Embodiments of the invention also secek to offer such a method
which does not increase the fabrication costs and which can be integrated casily into
the production lines currently used in the field of microelectronics.

Lastly, this routing method should also be usable in a layer transfer

35 method.



30 without increasing the defectiveness of the said substrate. Embodiments of the invention
also seek to offer such a method which does not increase the fabrication costs and which can be
integrated easily into the production lines currently used in the field of microelectronics. Lastly, this
routing method should also be usable in a layer transfer 5 According to a first aspect of the
present invention, there is provided a method for Mim?ng a routed substrate, which comprises:
depositing a layer of a protective material on a peripheral annular zone of a substrate, wherein the
peripheral annular zone includes a chamfered edge of the substrate; partially etching the protective
material to preserve a ring of phescaie rivatdiral espese Ffohe farcecat thuestibstrtterardpextétding from
at least the inner Jadial ogg o theGhamigrad zne.te. %@9%&&3&%&%&5@%& ihatihae fing of
protective material delimits a reduced peripheral annular zone of the substrate; génerating a partial
etching plasma, $ecaecty etehetieaubstratppheral xpyssdzrmhe beyishbsaRnnwireondio remove
a certain thickness; and remoying the.dng,ah REotectiue-Materidlayith, the,aid g plasmga.io prepare the

routed substrate.  * According to other advantageous and nonlimiting embodiments of the
invention, taken S&Pdrately brafeeibraBMERTEn to preservaieriariolBreteptveftatcrirdothars@arried out

in a chamber for Mimigg AR ispieRic Rlagn@:Suthis Meihod somPHses g SRS conYstipgi:

introducing the said substrate to be routed into a chamber for forming an isotropic plasma, equipped
with an upper insthativigredetaentintbisecfemy be gisestipg v wd ket absroaetiortheiifeferred to

as "lower", being gyrrannded by.alQuernsiiating glemsat ' MlcyiBLegpion, iig;5aid sbsirate 10

t
being arranged in the said chamber so that its rear face is in contact with thé said lower electrode and
with the said lowelinsglatiagretestent s sk BefindardarfutaiekGupisad ondimorastodssible to the

plasma, and the ypparinsilater baing, positiensd afiadislance fremaNadralt fage of fissaldsubstrate

so as to define a front-face exclusion zone also not accessible to the plasma, the outer diameters of 15
the two insulatingraitiarivath dbeerid ol apipam Hiei mciass tharruieddinpigese. of the substrate to be
routed, the rest of the substrate constjtuting the said peripheral annular zone, ) d%%)gting the

said layer of a protective materi&®6HS e S At PeripHEFaR LRI ZSE Wit thE°4R8 a
formed in the saithehavebgopn,8aken separaelying ithecagpettiosulator towards the front face of the said

substrate and carrying out the said Rarfirlseiehing piibedugtrrtve matedialut in a chayivle kgeping the
upper insulator in itﬁsrlpositiongo?tchin a thickness of the material constituting the said substrate to be
€

routed, 5. movingﬁf 15%63r1|nsr3%1€ 13\5/{/%%} from the front face of the said
5 - this method comprises the steps consisting in:

. introducing the said substrate to be routed into a chamber for
forming an isotropic plasma, equipped with an upper insulating element in the form
of a disc and with two electrodes, one of them, referred to as "lower", being
surrounded by a lower insulating element of circular contour, the said substrate

10 being arranged in the said chamber so that its rear face is in contact with the said
lower electrode and with the said lower insulating element, so as to define a rear-
face exclusion zone not accessible to the plasma, and the upper insulator being
positioned at a distance from the front face of the said substrate so as to define a
front-face exclusion zone also not accessible to the plasma, the outer diameters of

15 the two insulating elements, lower and upper, being less than the diameter of the
substrate to be routed, the rest of the substrate constituting the said peripheral
annular zone,

. depositing the said layer of a protective material onto the said

peﬁpheral annular zone with the aid of a plasma formed in the said chamber,



substrate and removing the said ring of protective material, the said protective material is a polymer,
the protective material is polyethylene, obtained by a plasma based on C2H4, 10- the plasma for
etching the protective material or for removing this protective material is an oxygen-based plasma,

- the substrate to be routed is made of silicon and thegetching plasma is based on a mixture of SF6
and argon, the substrate to be routed is covered with a layer of silicon oxide 15 and the etching
plasma is based on a mixture of CHF3 and nitrogen, - the substrate to be routed is made of
silicon covered with a layer of siticonmxithe, appktheratthing tofithessitleorfroxid étay eif then thd etching

of a thickness of theilicon JAYRRARE GRIRIQILSHEGESRINGIY. or iR SHislile joRgputed comprises a
weakened zone which 20 exten ,ln’]?ﬁplanelﬁarallel Qr Sli%s antlally§arallel to, its frog}t.f ce, and the
Briaris e H

partial etching of the protective fotPBE WS THEPTAR B o St B8 Gf
protective materiaf fhermateinatisnaritytis gebs shahsobstptaled trusithe non-chamfered plane zone of

the said frontsface, in such a Wapm & g{@mmmﬁgg[mlcgﬁgwﬁi@ﬁ the Jaidisahstisters hgdouted
over a width corresg)?n ir;l%(?t least to all 25. of the ﬁaid hamfere zope, - the diameter of the
rate reznov%%}?aﬁal {ﬁl Q I'Olg("ic 1

. . SQHOS € materid
upper insulator i$feds e of equa 0 SoR-Chamtered p]Ian’e zone of the front face of the

substrate to be routed, the sub8ttsteiddrscsieth eishmisadalivagikened zone which extends in a

plane parallel or substantially pakaligbtedts-érantdaebians yeiswtelbeohdt s nihickpesbased
corresponding tootr?%t the said weakened zone. According to a second aspect of the present
invention, there is prozwa’ed a method for fabricating a composite substrate which comprises;

fonning a wé8kened zone at a-dBpIIRI{Y ashBEtsrateciye 4835 fR SFEUN 2 8&t to be
transferred from thetelehensuilesizhie 40 exhandleal5 pldsstrate, 7 . subjecting the donor substrate to a

routing method as defined in they,e substrate to be routed is made of silicon and the etching plasma
is based on a mixture of SF, and argon,
- the substrate to be routed is covered with a layer of silicon oxide
15 and the etching plasma is based on a mixture of CHF; and nitrogen,
- the substrate to be routed is made of silicon covered with a layer of
silicon oxide, and the etching of the silicon oxide layer then the etching of a
thickness of the silicon layer are carried out successively,
- the substrate to be routed comprises a weakened zone which
20 extends in a plane parallel or substantially parallel to its front face, and the partial
etching of the protective material is carried out so that the outer diameter of the ring
of protective material formed in this way is less than or equal to that of the non-
chamfered plane zone of the said front face, in such a way as to etch the material
constituting the said substrate to be routed over a width corresponding at least to all
25  of the said chamfered zone,
- the diameter of the upper insulator is less than or equal to that of the
non-chamfered plane zone of the front face of the substrate to be routed,
- the substrate to be routed comprises a weakened zone which
extends in a plane parallel or substantially parallel to its front face, and it is etched
30 over athickness corresponding to that of the said weakened zone.
According to a second aspect of the present invention, there is
provided a method for fabricating a composite substrate which comprises:
. forming a weakened zone at a depth within a donor substrate, so as
to delimit thereon a layer to be transferred from the donor substrate to a handle
35 substrate,



first aspect, . bonding the routed donor substrate onto a handle substrate by molecular
adhesion, 5. carrying out a treatment for separating the layer to be transferred along the weakened
zone, so as to transfer it onto the said handle substrate. According to an embodiment, the said
weakened zone is folined by implantation of atomic and/or ionic species. Other characteristics and
advantages of the invention will become 10 apparent?rom the following description, with reference to
the appended drawings, which represent a possible embodiment of it by way of indication but without
implying limitation. In these drawings, further to those described above: Figures 4A and 4B

schematically represent a crosssseetangofhd Baespettively, ihe righingndstbbd datwiinsdlisteate which
has undergone t@g&c&gﬂg& method according to the invention, bonded on a handle substrate, and the
same two substrates after the separation step. Figures 5A and 5B are graphs representing

the cross-sectional profile of thePSRid&% A StEeH sBRMarvPSL AT Mioh bradlersaRsE B PIhe 20
substrate expressederulmmdhespectively with a prior art method and with the method according to the

invention. 5 } Elgures 6/“.‘ &1@1@ %ﬂ'%gﬁ%gﬂﬁléﬁpE%?%BQ&%@%@‘I&}F&S%S_%QP&%% substrate
to be routed and the installation for carrying out the routing method af the invention, respectively
dring the vario S SRS e SRSPL 1 e Se SR LIk B RMPSF B routing method
according to the invention will Acvpisengeiscribethirdompdctivh swithvRigkeeslemne BOOThedshbstrate to
be routed will first,gfiall:he-desaibad.with sefetepspetackigure 6A. The diagram is not
representative of the true scal?)gf trhC %%)C tragg CS’;O a}/}v&t% Je%;t%d to tthfhjsn%%gaggn.WLgheg/eigghiéhe
proportions of the substrate have been moditied in order (o taciitate the explanation. This
figure showd % s@pBiate {5ope tfsutello Wiz KerssRAEY Sridhdiciererende hananiicH HESargont face
41, an opposite redidaceptdsand A faietalsideedgedsd. of it by way of indication but without

implying limitation.
In these drawings, further to those described above:
- Figures 4A and 4B schematically represent a cross section of,
15 respectively, the right ends of a donor substrate which has undergone the routing
method according to the invention, bonded on a handle substrate, and the same two
substrates after the separation step.

- Figures 5A and 5B are graphs representing the cross-sectional
profile of the oxide of a routed substrate, as a function of the radius R of the

20  substrate expressed in mm, respectively with a prior art method and with the
method according to the invention.

- Figures 6A to 6D are diagrams representing a partial cross section
of the substrate to be routed and the installation for carrying out the routing method
of the invention, respectively during the various successive steps of the method.

25 A preferred embodiment of the routing method according to the
invention will now be described in connection with Figures 6A to 6D.

The substrate to be routed will first of all be described with reference
to Figure 6A.

The diagram is not representative of the true scale of the substrate

30  with respect to the installation. Likewise, the proportions of the substrate have been
modified in order to facilitate the explanation.

This figure shows a substrate to be routed, which has the general
reference 4 and which has a front face 41, an opposite rear face 42 and a lateral side
edge 43.



8" This substrate 4 is chamfered, so that its front face 41 is divided into a non-chamfered plane
central zone 410 and-a chamfered zone 411 and, likewise, its rear face 42 is divided into a
non-chamfered plane central zone 420 and a chamfered zone 421. 5In the exemplary embodiment
represented, the substrate 4 consists of a substrate 45 covered on all of its outer surface with an layer
of insulator 40. This latter characteristic, however, is not obligatory. The routing method may be
applied to any type of substrate, although it has a particular application in the routing of a substrate
provided with a 10 weakened zone, this substrate being intended to be used subsequently in a method
of bonding and layer transfer. This subdih@eveakenadaedeshabihay éetence 44 .kt dhdakes ihpossible to

delimit an active layer ddlwhich-extendsas jahas ihefontfacerdLlridhe Jestad 2 ptig systrate.

15Advantageously, this weakened zone 44 is formed by implantation of atomic and/gr ionic species
according to the §pIdAtELGA dSetHSHietVeISpad AT Efigh RRAGHE R nTq08 KifdWAYD the person
skilled in the art bhathésrainaentS#dart cut”. This weakened zone 44 could also consist of a porous layer.

20 The routing method of the inveRtionmay-PeasHied Qb amIPIg IBgide Are et ssfer forming
a plasma, such as the one represented in Fiﬂ@%ures

X | 6@ to 6P. ‘h 1This r?act](}b‘raéco Briﬁs a
chamber 50, insitl& A owo TRETHS irﬁ)é‘ g}e elﬁsté) féﬂraar‘fa RS BY CAreing Hled, the
latter being connlstiid-borasieisble beiay poiwaros appEA@IDE represented in the figures). The
substrate 4 to be routed rests mﬁeth@i@gﬂgr plastedsd? @edgﬂgi@we{s insylaging elenaghithde via its

rear face 42. he Jower electrode 52.is surrounded hy the lower insulating element 54, which
e eneaiar coRleme B B R R I

annular. 10 weaksBRehapECIHBIY SPRTTASURSIBE SRIFES thie drapedrabarseanly thedenaeiiode 51
which surrounds déf iscatiaprudan shapanifee upper insulating element 53 is mounted on motor means

(not represented in the figuresphich,allquy itig, be, Nsplaceg.Alapg 4veriGAiRXISt possible to
delimit an active layer 441 which extends as far as the front face 41 of the rest 442
of the substrate.

15 Advantageously, this weakened zone 44 is formed by implantation of
atomic and/or ionic species according to the implantation method developed in
conjunction with the technique known to the person skilled in the art by the name
"Smart cut". _

This weakened zone 44 could also consist of a porous layer.

20 The routing method of the invention may be carried out, for example,
inside a reactor 5 for forming a plasma, such as the one represented in Figures 6A to
6D.

This reactor comprises a chamber 50, inside which two insulating
elements 53, 54 and two electrodes 51, 52 are installed, the latter being connected to

25  an electrical power supply (not represented in the figures).

The substrate 4 to be routed rests on the lower electrode 52 and the
lower insulating element 54, via its rear face 42.

The lower electrode 52 is surrounded by the lower insulating element
54, which has a circular contour. Preferably, the electrode 52 is circular and the

30  insulating element 54 is annular.

Furthermore, the upper insulator 53 has the shape of a disc and the
electrode 51 which surrounds it is of annular shape.

The upper msulating element 53 is mounted on motor means (not
represented in the figures) which allow it to be displaced along a vertical axis

35 perpendicular to the median plane of the substrate 4. It can thus be displaced
between a position represented in Figure 6D in which it is maximally separated



35 perpendicular to the median plane of the substrate 4. It can thus be displaced between a position
represented in Figure 6D in which it is maximally separated 9 from the substrate 4 to be routed, and a
position represented in Figures 6B and 6C in which it is brought close to this substrate 4. The gases
used for forming the plasma are introduced into the chg\mber 50 via pipelines, here for example two of
them, referenced 55 and 56. 5 The volatile materials, which are produced during the reaction which
takes place inside the chamber 50, may be discharged from it by suction means and an orifice (which
are not represented in the figures). The electrodes 51 and 52 have a voltage applied to them,
the effect of whidivis: thecrebtiran électsicriietddnsideathesthamippresnantindrigertthdgaskes(10

introduced in the;pipelines é%@%‘%ﬁ@ﬂ&@@ plasiBeirate 4.  Various parameters, such as the

temperature and pressure prerﬁ%l ing inside fgte chamber 50, the nature, flow ratff and ratios of the
gases introduced into the cha fi

SorSBE I b JBEHE) P the AR A G VBRAGE (S thd Sowen)
applied to the teshimetsroiihaglgcliodad &t fonkshayevancéfteanorethenteiitahd 5@omposition of

the plasma bging formed and Reitsonali esRaiRE!YheigPasiionRReaM ametching Plagma. Details

of these parameters will be.given belgw. Preferably, the ma .farmed both for the deposition
and for the etchi s B e A TRl P ar R e L oAby R e by

means of radicalgicPdisd Wikl prsatacRsscatul ddpadimiyBe achieved by 20 means of ions
accelerated in the envelope offtheaamés 51 and Fhenfact shaiithecregsifa¢edhabthasuisttate 4 is in

tact with the | . trod d I i 54 kes.i ib| ' -f
comactwih 1 gt e . a0 e 0T R e oSV e e e

| vhIC sible to the plasma because It Is mas . 25As can
be seen in the fighreduase Butes pibrhetsrorand I8dniadPEERBrresponds exactly to the diameter of the

rear-face exclusion zone 540,%Mﬁmﬁh@mﬁ&ﬁ&t&sdctquamm&sedummrpmsﬁ&cpmitbiﬁﬁ% insulat_or
4. Furthgrmre JREsHOSIAIe AJQRGLOWEY 150UiR Flariloatirngad Stasdecbe featred with

respect to the annular insulator 54.
P the g%am%er g%, 316 frequency of the plasma, and the voltage (or the power) applied

to the terminals of the electrodes 51 and 52 have an effect on the chemical

15 composition of the plasma being formed and on its nature, namely a deposition
plasma or an etching plasma. Details of these parameters will be given below.

Preferably, the plasma formed both for the deposition and for the
etching 1s isotropic. This means that the action of the plasma is preferably achieved
by means of radicals created in the plasma, and could optionally be achieved by

20 means of 10ns accelerated in the envelope of the plasma,

The fact that the rear face 42 of the substrate 4 is in contact with the
lower electrode 52 and the lower insulator 54 makes it possible to define a rear-face
exclusion zone, referenced 540, which is not accessible fo the plasma because it is
masked.

25 As can be seen in the figures, the outer diameter of the insulator 54
corresponds exactly to the diameter of the rear-face exclusion zone 540, since the
substrate 4 to be routed is directly in contact with the insulator 54.

Furthermore, the substrate 4 to be routed is quite clearly arranged so
as to be centred with respect to the annular insulator 54.

30 Moreover, the upper insulator 53 also makes it possible to define a
so-called "front-face exclusion” zone 530, not accessible to the plasma, on the front
face 41 of the substrate.

The diameter of the front-face exclusion zone 530 depends not only
on the diameter of the upper insulator 53, but also on its distance from the substrate

35 4 to be routed. Thus, the further the insulator 53 is away from the front face 41 of
the substrate, the smaller is the diameter which the front-face exclusion zone 530



30Moreover, the upper insulator 53 also makes it possible to define a so-called "front-face exclusion™
zone 530, not accessible to the plasma, on the front face 41 of the substrate. The diameter of the
front-face exclusion zone 530 depends not only on the diameter of the upper insulator 53, but also on
its distance from the substrate 35 4 to be routed. Thus, the further the insulator 53 is away from the
front face 41 of the substrate, the smaller is the diame%er which the front-face exclusion zone 530 10
has (see Figure 6A), and conversely the closer it is thereto, the larger is the diameter of this zone 530
(see Figure 6B). The annular peripheral zone of the substrate 4 which remains accessible to
the plasma, that imt@ssayiherz 6A8, whicknextesds hatsidectheis thtoeemdnrtionsd mahesihatand 540, is
referenced 400. jj gihe,words. thismeriphgg! annular zone 400 comprises the side edge 43 of the

substrate, the chamfered zones 411 and 421, and optionally wﬁfrt of the enph of the front 41 and
rear 42 faces. The various stee[gi% PR UG RIETR R w e JaREHEEAT 10 HHR B R strate 4

to be routed hasdseessilpigodudbel plastire chaimiset®,sep tHat ironeanfiick 42 rads agiidst the

insulating elesnentédrasdithedowaleglectioda b 4he Rararerigrsdordorminastherplasma argsadjusted
SO as to deposit al I ggtr o a roltectlve m%ﬁrlal 6 onto th Salﬁ accessi ean ular r zone, 40816

Preferably, this rot ctive material 615 a P IERIS0 prafera % it'is poly ?hy ene obtained with
the aid of a plasrfirBEsed wHestiylepedc2] - md optwnah’rhét upperinsupstinIsR 9 Etissegiiehtly moved

towards the frontfacedlioftiaessubstrate 4, so as to enlarge the front-face exclusion zone 530 and

increase its diameter. It will berlﬂgt%jnmt Sq%%gre’?q}%t%lﬁﬁl &&K@H%ﬁpg@&lgecg%%éﬁlth 20 the upper
face 41 of the substrate, so as to avoid d It or contaminating it
10 After the substrate 4 to be routed has been introduced into the

chamber 5, so that its rear face 42 rests against the insulating element 54 and the

lower electrode 52, the parameters for forming the plasma are adjusted so as to

deposit a layer of a protective material 6 onto the said accessible annular zone 400.
Preferably, this protective material 6 is a polymer.

15 Also preferably, it 1s polyethylene obtained with the aid of a plasma
based on ethylene CoHj.

The upper insulator 53 is subsequently moved towards the front face
. 41 of the substrate 4, s0 as to enlarge the front-face exclusion zone 530 and increase
its diameter. It will be noted that the insulator 53 is never brought in contact with

20 the upper face 41 of the substrate, so as to avoid damaging it or contaminating it.

In this position, which is illustrated in Figure 6B, the parameters of
the plasma are adapted so as to carry out partial etching of the protective material 6.
This etching is partial, so that it makes it possible to preserve only a ring 60 of
protective material on the front face 41 of the substrate 4.

25 This partial etching is possible owing to the enlargement of the front-
face exclusion zone 530. In the position of the insulator 53 as represented in Figure
6A, the zone where the ring 60 lies is accessible to the plasma and it has been
possible to deposit the protective material 6 there. Conversely, when the insulator
53 1s lowered, the portion of the protective material corresponding to the ring 60 is

30  no longer accessible to the plasma, and is therefore not etched by it. In other words,
when the area of the front-face exclusion zone 530 increases, that of the accessible
zone 400 decreases. The reduced accessible zone has the reference 4007,

The nature of the piasmé for eiching the protective material 6 quite
clearly depends on the chemical nature of this material.

35 By way of example, for a protective material consisting of
polyethylene, the etching is carried out with a plasma based on oxygen (Os).



In'this position, which is illustrated in Figure 6B, the parameters of the plasma are adapted so as to
carry out partial etching of the protective material 6. This etching is partial, so that it makes it possible
to preserve only a ring 60 of protective material on the front face 41 of the substrate 4. 25This patrtial
etching is possible owing to the enlargement of the front- face exclusion zone 530. In the position of
the insulator 53 as represented in Figure 6A, the zone where the ring 60 lies is accessible to the
plasma and it has been possible to deposit the protective material 6 there. Conversely, when the
insulator 53 is lowered, the portion of the protective material corresponding to the ring 60 is 30 no
longer accessible to the plasniBhanekis dteprefaisioitedchredigyrit. 46 otWbilwardp nghidwe thgparea of the

front-face exclusign zane §§%“9r§€3;§%§c &%a}e%gé@n@@c?fiﬁsﬁ B A0N0REHGSES: tﬂi@f‘gé%l“ced
accessible zone hasa)'ul fere ure of the plasmga for etchin ane prqtective

a
material 6 quite df¥5? BH%I E?Fe?‘ﬂlé% Hredoreis matatian ,for a
protective materialtbuhsisting @ﬁﬁp@l&@tﬁ@lleﬂeS,tthéle&ﬁmgubsmmédt@lht\mmt@dp"&gmat@asgdmn

oxygen (02).5  carried NADNXLSIRP el siraadindigure ffne While dearingitig4ppamiggulator 53 in
the position represente jin, Figgr 6B, the naturef f the aseS| ‘%loduceéiplnto the chamber 50 is

modified so as td create a ap rélapf 3 10 etch 5 thi eﬁggg of the material constituting the substrate

4 to be routed. This etchlng is 151éb?rl‘é’@%ﬂl%rﬂ?sﬁﬂﬂnéf@éhﬁkﬂéb’ér%ﬁ@?ﬁ}aﬁh@%mléﬁ% #ithstrate,
which is acces&bie;igﬁi&al@iasm itniy igwoak dod-presencetaiithepng@Oxill then binhepaitieular case

in which a layer 08_l %ﬁﬁga‘g 4 Ohseg%%e@a ﬁ@&rt}ﬁb‘éﬁi \ggen it is an oxide layer, the etching
ase it F

plasma will then on amixture o en and CHE3 (trifluoromethane). 10When the insulator

40 has beerl &ntirely etched |n\m}?l?egﬁau&%&f@%s‘@lel%nEQEEWQH@§a§é§1ﬁﬁr86utéé
chamber are modifieds#d@asoiee etth.tiie: matesial tcohstitditing shbsiratebdb are modifiRly swang of example,

when the material,constithting substate 4o isisilicenthe etching plasma is based on a mixture of

argon and SF6 (sulfur 15 hexafluoride) onal nitrogen. As re resented i ure 6C, a
ubetiate 4 15 obtained which YGUEE.PLHETBI BN hALog ek IEHRALE SHEPHE Fobs face. bur

also on its side. silicon, Nwaptéhirgratiesnexambiescdndingpartisuier for argslicatich$ta evding and

transfer of layerspthenostrd Rad sprndsoNRFamidth of the order of 20 from 0.5 to 3 mm from the
edge of the wafer, preferably from 1 to 2{n411thgeal% %(,2 mm, Th dfP f.th (o I| qlcorr%a ponds to

the thickness of the transfer a erlggreéen retore 06%131}?3333 the %13%5 0 ayer of insulator

40 if it is presentﬁytﬁmnwhm@qbq%mmtﬂfs@ﬁmyerﬁméfgé@?ér@rry |9Lﬁ@1@@m@éﬁ51¢m & 4000 A (10
rim and 400 nm)) plus the thickpess dfibersihsteatedayer smbich ip2Bdatended iphrdtrnsfesed

subsequently, i. %% @Egﬁh%é?q{f‘é‘gg% C’n%é‘@o%%h%%P{"S?c@njd%@&”é’\%%t%o&%élg(&e%q 1000

nm), preferably 2500 A (2
to 3 mm from

e edge of the wafer, preferably from 1 to 2 mm, ideally 1.2
mm. The depth of the routing corresponds to the thickness of the transfer after
bonding. It therefore comprises the thickness of the layer of insulator 40 if it is
present (typically close to 1500 A (150 nm), more generally lying between 100 &
4000 A (10 nm and 400 nm)) plus the thickness of the substrate layer which is

25  intended to be transferred subsequently, i.e. typically for the fabrication of an SOI
between 1000 and 10 000 A (100 and 1000 nm), preferably of the order of 2500 A
(250 nm).

Lastly, as represented in Figure 61D, the upper insulator 53 is then
moved away from the front face 41 of the substrate 4 and the parameters of the

30 plasma are modified so as to create an etching plasma making it possible to remove
the ring 60 of protective material. This etching plasma is generally the same as that
used in the etching step represented in Figure 6B.

For all the steps which have just been described, and which relate to
the use of a deposition plasma and an etching plasma, the conventional frequency of

35 the plasma is 13.56 MHz The power is of the order of 100 to 500 W. The

application time of the plasma varies between 5 and 40 seconds. The combination



Lastly, as represented in Figure 6D, the upper insulator 53 is then moved away from the front face 41
of the substrate 4 and the parameters of the 30 plasma are modified so as to create an etching plasma
making it possible to remove the ring 60 of protective material. This etching plasma is generally the
same as that used in the etching step represented in Figure 6B. For all the steps which have just been
described, and which relate to the use of a deposition plasma and an etching plasma, the conventional
frequency of 35 the plasma is 13.56 MHz. The power is of the order of 100 to 500 W. The application
time of the plasma varies between 5 and 40 seconds. The combination 19 of the power and the
duration of the plaétha poducesdnhpahtictia, itleffekon tindwetched phitknéss Hirdlygithe ressure

inside the chamnagigtiRk ASler B el BEELhOH RERR MAEM COHLARZ B flhen the

substrate to be routed comprises a weakgned ne 44, the 5 diameter of the insulator 53 and its

position will advah?igEot & SERMEeSI MY &3 AHE 83 er diameter of the ring 60 corresponds to
that of the non-chamfered fronMblemehe enbsta®. to be rouRdusTitis A poBSitietedatehetdd.Sbbstrate 4

only on the chamfgraeh@ast 44 iakita:fiont tage it Bbm@ytetiﬂamatatg%th@ rwagdéeatm Reotective
layer could howe er BTe less than thatr resent in the f| res tth at |§1Io say Sltlé) Ontthe ring

60 is displaced to e t?utf: thé %eu?leg em we‘%/cc)art%S feld' 1 Ct Eﬁlnerg portlon of
the non-chamfer@tkhomipsiai8.zone 410, WhICh will be Iess advantageous economlcally. 15This

procedure makes it possible toransute yemexatint al efdherchamieses £one 4kl thé Hefroatiace which
has undergone th dlr’i %attéqnoi;w%thus limits the risk of subsequent contamination as described
above. antageous y, the etched la tm%/er of material of the substrate 4 corresponds to

the thlckneséoof materlal which BxtaHEE Hetmetsh e $entingc@ b SheHE URSREN LY Fo e He:.
After routing, a sharmpreddedsishitiathasr aftaineddsucthas gheegrbatepresantta ipokigomebBeln other

words, the width gh{g taslipn &pneNERNAALNE QL TPHICHAREREE 16 AUDBEedYiRgRn the lef

of the figure, and the routed part lying on the r| ure, is small.
g etching o?a gorgion 0% %e non- c am eref trr nt plane zone 410, which will be less

advantageous economically.

15 This procedure makes it possible to ensure removal of all of the
chamfered zone 411 of the front face which has undergone the implantation. This
thus limits the risk of subsequent contamination as described above.

Also advantageously, the etched layer of material of the substrate 4
corresponds to the thickness of material which extends between the front face and

20 the weakened zone 44.

After routing, a sharp-edged substrate is obtained such as the one
represented in Figure 5B. In other words, the width of the transition zone T between
the non-routed part of the substrate lving on the left of the figure, and the routed
part lying on the right of the figure, is small.

25 By way of comparison, Figure SA illustrates the results obtained with
a routing method of the prior art, according to which first plasma etching of the
oxide layer followed by second plasma etching of the silicon layer has been carried
out, but without application of an annular protective deposit. The slope of the
etching is degraded in this case, on the one hand because the etching of the oxide is

30 not limited by a protective layer and on the other hand because, the selectivity not
being perfect, the etching of the silicon also induces slight etching of the oxide. It is
easy to see that in this case, the transition zone T between the respectively routed
and non-routed parts of the substrate is much wider. The situation is then as

represented in Figure 3A.



25By way of comparison, Figure 5A illustrates the results obtained with a routing method of the prior

art, according to which first plasma etching of the oxide layer followed by second plasma etching of the
silicon layer has been carried out, but without application of an annular protective deposit. The slope of
the etching is degraded in this case, on the one hand because the etching of the oxide is 30 not limited
by a protective layer and on the other hand because, the selectivity not being perfect, the etching of

the silicon also induces slight etching of the oxide. It is easy to see that in this case, the transition zone
T between the respectively routed and non-routed parts of the substrate is much wider. The situation is
then as represented in Figure BAviedBof the exdmpiengofthetmxamples divencabdae thtcanthelseen that

the method accoydingiigdhg inxentonmakesipesitinio isdues thpidinebiniaransiliagzone T by

a factor of about 10. FjL ures.4A to 48 illustrate the various steps of a method for 5 fabricating a
substrate which, Afté&r hgg‘\]/i%&aﬁg‘i’wgdi *Welakened zone 44 within the donor substrate 4, consists in
subjecting it to a routing methdiiesaesh 44 tihe die dbstribedisboveothistpsted dormetbobstridte 4 is
subsequentlysbongeganie a handiasupstatant(IreRigusen i) o theniismsubjestesitouaisaparating
weatment aifming {0 10 ansfet s actue, ayer 441 pnto the, said handlc, subsiratey (59p, Flgure 48)
The advantages o%r%alhne %y using i€ Method &6 asfollows: “The |§OS|ﬁve obtained has an active
layer 441 delimitées@EieByRrEdimit of etching, by taking care to etch a thickness of material
corresponding to the 15 thicknesss aelesinioadroynthedepthsofibedgmnpliantataddhanegativelobtained

no longer has 2 ARrARTeres ﬂ%greng??’] gggﬁ%ﬁ@é&%aghgarseagggf%gglég&%f ShiFe the

left-hand part of Figure 4), = . rec e negative Is ¥ ly simplified, and may be
limited to a EMPIEBHHHsSE M TH Fahive thesudbrndiaubtty/t g8325155?1’ﬁ8|é)ﬁt)ation, in order to
recover a "mirror polished" surfaeedendiigern obtained bytheirechalingtisdlse: lesfH8xrpansive since it
comprises fewer steps and cong i6es PHmARY MRgHak S AlowinadheRRstrreyslingsubstrate

to remain compagjble with the SEMI standards in respect of its thickness, even after several recycling

operations, 25- 1380, By 1HE8As of this, the fracture step becomes a step generating
- by taking care to etch a thickness of material corresponding to the

15 thickness determined by the depth of the implantation, the negative obtained no
longer has a non-transferred ring. Thus, no step is present at the edge of the wafer
(see the left-hand part of Figure 4),

- recycling of the negative is thereby greatly simplified, and may be
limited to a CMP step whose aim is to remove the region damaged by the

20 implantation, in order to recover a "mirror polished" surface condition,

- the recycling is also less expensive since it comprises fewer steps
and consumes less primary material, thus allowing the post-recycling substrate to
remain compatible with the SEMI standards in respect of its thickness, even after
several recycling operations,

25 - lastly, by means of this, the fracture step becomes a step generating
far fewer particles. The ring of the SOI substrates obtained in this way is more
regular (and even more conirolled in respect of its width) and free of silicon
particles bonded at the wafer edge.

The method which has just been described has some similarities to a

30  method known in the prior art by the name "Bosch". This Bosch method, however,
consists in covering the front face of a substrate with the aid of a mask then, by
anisotropic etching of this mask, in forming patterns of the order of one micrometer
on this front face with a view fto subsequently forming electronic or
electromechanical components, but in no case in routing the edges of a full wafer

35 over a width of 2 or 3 mum.



far fewer particles. The ring of the SOI substrates obtained in this way is more regular (and even more
controlled in respect of its width) and free of silicon particles bonded at the wafer edge. The method
which has just been described has some similaritﬁs to a 30 method known in the prior art by the name
"Bosch". This Bosch method, however, consists in covering the front face of a substrate with the aid of
a mask then, by anisotropic etching of this mask, in forming patterns of the order of one micrometer on
this front face with a view to subsequently forrkir@ @€z tronic or electromechanical components, but in
no case in routing the edges of a full wafer 35 over a width of 2 or 3 mm. 14 CLAIMS 1. A method for
forming a routed substrate, which comprises: depositing a layer of a protective material on a

peripheral annulaizowsof osibstrae aweisrdi AUl periphEralcapmiiasszone includes a chamfered
edge of the Substf&*e%?' sitin PR lERing theRiotegiva materialigiesans Aringofargtective
n

material on the front face Of the substrate and extending from at least the inner radial edge of the
chamfered sttt thehetige ditheesipbstrhtenseah Lo Mot datvérratedet &difiis a reduced
peripheral apilar.zone of the substrate; generating a partial etching plasma, so as to etch the
substrate material éxposed in the peripheral annular zone to remove a certain thickness; and
removing the ring pfrpdite ctivhingatéabvtertive arpETElplas RS epat@ghefrdtiRieciyBstrate. 2.

The method aceordingito flaimet.MisrRindbe - elehing s cattiedrih i dcalambar-{or-derming an

isotropic plasma. 3. The method according to claim 2, which further comprises positioning the

substrate witlin efighermEncdirensitottize @dgmpeiie BlsippedsyiteahikriHeg afimgosietiténts in the
form of disG, apdti CY PURR 10 e MO oLANDMA flogs such alihe rear face of the subsirate i
lo [

in contact with a lower electrode and lower insulating element, and an upper electrode and upper
insulating elementearerpbsition@drtialistiohiesiplestke fFOnfate stindlsupahsiate 40958 thethod

according (g laim 3 WG IHFIST SOMRHSES: t EpASiBg:e et ebpratective material onto the
peripheral annular zone with'the aid of an isotropic plasma formed in the chamber, moving the

upper insulating eksmevtthardaaieé profrcierefaiasybbihtetd of HRIBFET HOBIEBA thepartially
etching thelgmgacst&\{)%t@%t_erial, while maintaining the upper insulating element in the lowered position;

2. The method according to claim 1, wherein the etching is carried out in a

chamber for forming an isotropic plasma.

3. The method according to claim 2, which further comprises positioning the
substrate within the chamber, wherein the chamber is equipped with two insulating
elements in the form of discs, and two electrodes in the form of annular rings, such
that the rear face of the substrate is in contact with a lower electrode and lower
insulating element, and an upper clectrode and upper insulating element are

positioned a distance from the front face of the substrate.

4. The method according to claim 3, which further comprises:

depositing the layer of protective material onto the peripheral annular zone
with the aid of an isotropic plasma formed in the chamber,

moving the upper insulating element towards the front face of the substrate to
a lowered position;

partially etching the protective material, while maintaining the upper

insulating element in the lowered position;



15 generating a partial etching plasma to thereby etch a thickness of the material constituting the
substrate to be routed; and moving the upper insulating element away from the front face of the
substrate for removing the ring of protective material. 5. The method according to claim 4, wherein the
lower electrode and lower insulating element defih® a rear-face exclusion zone not accessible to the
isotropic plasma, and the upper insulating element being positioned at a distance from the front face of
the substrate so ageteréfige o frtiat-tade rexplasion techerelbsoctdlt atcbivbsitie 46 Hremisammb, and the
outer diameter. %Ithe I%E%g &paq I(gé/vbe% rigg&él&ti elements are less than the diameter of the substrate

onstituting ¢ : :
to be routed, suc that the unexclu portion of the substrate constitutes the peripheral annular zone.

6. The method acouording e clajrer Spwihiedctbe dibavete fofhde fpst aseletibhy edsimit is less than

or equal to hlerglig{gn]ent rﬁ%‘ %%g9gfg%%ﬁgg§g%%%pe zone of the front face of the substrate to be
routed. 7. The method according‘to claim 1, wherein the protective material is a polymer. 8. The

method according to claim 7, wherein the protective material is polyethylene, obtained by a plasma

from C2H4s 9. Therethaf Acqardingio £laiid. wheiei heipraiaetvemalsiialisppiialy etched by

an oxygen-?)'ased plasma. od according to claim 1, wherein the substrate to be routed is
made of siliooniating theretchitefiptagmenisties excbsianmigngrarof SREsaivdeaigone isdtrapie method

according g, gl &, HHETBIAING Substtepde samierdsaoNered Y gy el sllggnpxide; and

the etching'plasma’is based on a mixtu and'nitrogen. 12. The method according to claim 1,
wherein thdsebstithtesthicato gteakieordafiee a front-face exclusion zone also not accessible to

the plasma, and the outer diameters of the upper and lower insulating elements are
less than the diameter of the substrate to be routed, such that the unexcluded portion

of the substrate constitutes the peripheral annular zone.

6. The method according to claim 5, wherein the diameter of the upper
insulating element is less than or equal to the diameter of the non-chamfered plane
zone of the front face of the substrate to be routed.

7. The method according to claim 1, wherein the protective material is a polymer.

8. The method according to claim 7, wherein the protective material is

polyethylene, obtained by a plasma from CyHa.

9. The method according to claim 1, wherein the protective material is partially

etched by an oxygen-based plasma.

10.  The method according to claim 1, wherein the substrate to be routed is made

of silicon; and the etching plasma is based on a mixture of SF¢ and argon.
11.  The method according to claim 1, wherein the substrate to be routed s covered
with a layer of silicon oxide; and the etching plasma is based on a mixture of CHF;

and nitrogen.

12.  The method according to claim 1, wherein the substrate to be routed is made



16 of silicon covered with a layer of silicon oxide, so that the etching of the silicon oxide layer, and the
etching of a thickness of the silicon layer, are carried out successively. 13. The method according to
claim 1, wherein the substrate to be routed comprises a weakened zone which extends in a plane
parallel or substantially parallel to its front face, anf in that the partial etching of the protective material
is carried out so that the outer diameter of the ring of protective material formed in this way is less than
or equal to teitiameterafdivdthanchamferbchbplaneizanalof tthe fiohtfacd tbeistithatdhdeanaterial
constituting, the sgﬁoﬁ{latgté%ge gggt%dcgﬁgsgg %hs%ﬂ over aeWid}QCOf aé e(%ﬁtsﬁlclc%fs g}hv%lchamfered zone.
14. The me ?‘X%’accor&ing JEIaim T Wherein the Subdtrate o be Foute comprises a Weakened zone
which extends in a plane parallel or substantially parallel to its front face, and in that it is etched over a
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material constituting the substrate to be routed can be etched over a width of at least

all of the chamfered zone.

14.  The method according to claim 1, wherein the substrate to be routed comprises
a weakened zone which extends in a plane parallel or substantially parallel to its front
face, and in that it is etched over a thickness corresponding to the depth of the

weakened zone.

15. A method for fabricating a composite substrate which comprises:
forming a weakened zone at a depth within a donor substrate, so as to delimit
thereon a layer to be transferred from the donor substrate to a handle substrate;
subjecting the donor substrate to a routing method according to claim 1;
bonding the routed donor subsirate to a handle substrate by molecular
adhesion; and
carrying out a treatment for separating the layer to be transferred along the

weakened zone, so as to transfer it onto the handle substrate.

16.  The method according to claim 15, wherein the weakened zone is formed by

implantation of atomic or ionic species.



