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 example of such a method is described below
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Appended Figure | 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-calied "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 layer

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



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
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ess damaged by the implantation, over the entire front side of the substrate,
- polishing the front face of the said negative, so as to recover a
20 surface condition referred to as "mirror polished", for example carrying out
chemical mechanical polishing known to 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, 1t 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 eguipment that carries out double-
sided polishing of the negative, which leads to removal of close to 5 pm of material
on each face of the donor substrate.
The aforementioned recyeling 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



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 tint 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 ag?in, in particular as handle sub?,tra_tes. .
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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
in theory have after having undergone the treatment of routing before bonding
described in document WO2005/038903.
The elements which are the same as those in Figure 1 have the same
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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 1s carried out, for example, by etching.,
35 However, the solutions proposed in the aforementioned document

WO02005/038903 for carrving out the routing do not make 1t possibie 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 in appended Figure 3A. Inter alia, etching of the silicon oxide
continues during the step of etching the silicon. Furthermore, and
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- 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.

The aim of the invention is to resolve the aforementioned drawbacks

25  of'the prior art.

It is in particular an object of the invention 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.

It 1s another object of the invention 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

method.
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It is another object of the invention to offer such a method Mich 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 @ layer transfer 5 To this end, the
invention provides a method for routing a chamfered substrate.

According to the invention, this method comprises the following steps
consisting in: 5- depositing, a layer of a protective material gn a peripheral
annular zone of th8 SHiPELSfT AR S RE KIS ¥ ACT Touting a chamfered
partiailstreteching the said protective material with the aid of a plasma, so as
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15 - removing the said ring of protective material with the aid of a
plasma.
According to other advantageous and nonlimiting characteristics of
the invention, taken separately or in combination:
- the various steps of the method are carried out in a chamber for
20 forming an isotropic plasma,
- 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

e
i

surrounded by a lower insulating element of circular contour, the said substrate
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
30 front-face exclusion zone also not accessible to the plasma, the outer diameters of
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

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



25 surrounded by a lower insulating element of circular contour, the said
substrate 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 exclysion 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 30 front-face exclusion
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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 paraliel to its front face. and it is etched
30 over a thickness corresponding to that of the said weakened zone.
The invention also relates to a method for fabricating a substrate
intended for applications in the field of electronics, optics or optoelectronics.
This method comprises the following steps:
. forming a weakened zone inside a donor substrate, so as to delimit
35 thereon a layer to be transferred from the rest of the substrate,



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 a thickness corresponding to that of the said weakened zone.

The invention also relates to a method for fabricating a substrate intended
for applications in the field of electronics, optics or optoelectronics. This
method comprises the following steps: forming a weakened
zone inside a donor s.ubstratﬁz,Ei so as to delimit 35 thereon a layer té)

be
transferred from the S8R -%SB%F&gﬁr%E&%&iﬁﬁme& disigpd such as that
subktsetded abrowting method such as that described above. bonding the
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characteristics and advantages of the invention will become apparent from
the following description, with reference to the appended drawings, which

represent a possisieCEodfinént 8 ithy WayssidndiealidibutWinsudormed by
implyirigHimitetiortimtivesel draningsydudher to those described above:
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respectively, the ri nds of a donor substrate which has undergo %l—le :
Ut TS ol eHI 15 IR TB BB 0 e A R vings.
andMelsapnecsiis substubds andpdiagBpalratidny stegy. oFigdiest®A &t without
5B @ieigraphmiggmsenting the cross-sectional 20 profile of the oxide of a
routed substrateI aalgsfugrca%lq (%f uﬁk{aqgjalgso%%hg. tétas&'{{)atveﬂ,expressed
in mm, respectiverfl\é,wn% a prior ar me?ﬁod ancf with the method according

X0 the invention. - Figures I'—‘?éuﬂé@&@té@%ﬁ*@%ﬂéﬂgr%ﬁ@ﬁrésé?ﬂﬁﬁgsﬁmon of,
pariisbetassisedion githadcubStratenia heratiedvaiditihadnsialigtion foe routing

Carﬂé@%ﬁ‘étc%?d'iﬂgng}@?ﬁb%ion, bonded on a handle substrate, and the same two
substrates after the separation step.
- Figures 5A and 5B are graphs representing the cross-sectional
20 profile of the oxide of a routed substrate, as a function of the radius R of the
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 mstallation for carrying out the routing method
25 of'the invention, respectively during the various successive steps of the method.
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. |
30 The diagram is not representative of the true scale of the substrate
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
35  edge 43.



25 of the invention, respectively during the various successive steps of the
method. 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. 30The diagram is not representative of the true scale of the
substrate with respect to the installation. Likewise, the proportions of the
substrate have n modified jn order to facilitate the explapation.. .. . .
This figure shov?fﬁgssﬁli)ggtgg?% /iiol %gr%%%% %wsr(ﬁha%gg %ﬁcglggaﬁeerg} is divided into
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be carrigd it ohaxamprie: NRids,sreastal-5, iR farming AiR1ARMA: 8YGhe name
as t}%%l ggec 1Eie,presented in Figures 6A to 6D.

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

]
(4]

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

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

The lower electrode 52 1s surrounded by the lower insulating element
54, which has a circular contour. Preferably, the electrode 52 is circular and the
30 1nsulating element 54 is annuiar.

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

The upper mnsulafing element 53 is mounted on motor means (not

represented in the figures) which allow it to be displaced along a vertical axis

Lo
i

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



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 an
the SO SR Bl R B P PO SO RSB By end 6C
insulatdn 8B heshitedhapsotatbissutasetelectrode 51 which surrounds
itis of annular shape.chbe uppar Msulaiinmhelemeiais MOURIRHARA into the
NS 0RIERIGRETER NS IR OISR AIOMALIOOS 52 4 56

0 0 the

motgr mea.
. chamyer ¥ : ,
displaced along a vertical axis 35 perpendicular e’median plane o

Substrate 4. It cahity8BelgptsEal behirder alpodiisH raprsEindepmiion which
Figure-6planavihitfieitlis chaxibralf0separatedisShingmithemubstrate dotoheans and
routed, and. AASHINR RRIRSEMUEH A iﬁ'%fﬁglﬁ%ﬁnd 6C in which itis

brought close to this substrate 4. The gases used for forming the glasma

are introduced intdTHaEHERBet 587ia pifihas HEe mPRiiGhpIE o be cffect
thend. védfierencedcbSianh 500c651F HeeMolatilé: iatetials pevhithaadecproduiced gases

1furingdhecreactian whithdakeslace inside theghamber 50, may be
discharged from ] a?y suction means aq}d an.orifice (which a

re not 5
represented in thé figureB) = eters: SR 84t ag éaf%&‘%ﬁz%%fé‘% prevailing
voltagidagisiebemherci; the eifere.diovhickeisnd woatethelsetrt illeuced into
insige thaabanibetklirndeenvariithelgases: introdused Bt the power) applied

pip?(])i i ﬁér%@gaéﬁ ‘@t?n% %Ilae%{pdades. St ana/ aﬁo&;}%\p aléa}}mg%grg, sucglé’:l Shemical
the temperature and)pressure prevailing nsidethe ¢ amber b ,?ﬁle -
LhatGrammsitieae bHe alise s rine g deaashirsdus din e chanfbeasdeposition

the fregue ncyrofttthénplabmas andcdiie «rbitage;(mratha@@wém)m@ﬁgd belthe
terminals of the @J?&g&gﬁs: %aﬂ%%%d%%&p @&ﬁ%‘?”rﬁ@ed%%mi%ﬁ' &R for the
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be §iverebelov.radicals created in the plasma, and could optionally be achieved by
20 means of ions 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 nsulator 54 makes it possible to define a rear-face

exclusion zone, referenced 540, which is not accessible to the plasma because it is

masked.

o
o

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
4 to be routed. Thus, the further the insulator 53 is away from the front face 41 of

[F8)
L

the substrate. the smaller is the diameter which the froni-face exclusion zone 330



Preferably, the plasma formed both for the deposition and for the etching
is 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 ions accelenated 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

sibl efine a rear-face excl one. referenced 540, which is not
TS LERHS Fias A GEAEET I RBRE A I sk i pmere
thedighiegotse dlitepaliameedrdt t'ne insulator 54 corresponds exactly to
the diameter of theseasdfaee @é@ipﬁé@ﬁl zame: 5490, 15 caitie SUbstratg <h t@emains
be iguisdn el mEcRIac NG BB S8, wiich FUDBMOMBSe he
the substrate e'routed is qune c arrange S0 as to be centre
JwitR RIS pEaRNEde 26158 at Hstiskor H4. eomé?éweﬂ the0upleraisalatsrds. this
53 atsipmakesihpiassivle: ta defmenasecaliedsifrontdface exefugiontuteneate, the
53QaiBreeasible o tieplasmad R BAION (ace A LRNBRUDSERG: fron: 41
Theﬂéﬁélametero‘%lc the front-face exclusion zone 0 depends not only on
theAATBEEJAENE upper insulator 53, but also on its distance from the
substrate 35 4 tolhe routed. sThusfthe furthag thethnsUtalbns8 iscalssyifram

i(the front face 41 thg"etﬁé‘bﬁpéﬁtl%iéhﬁ sallerduihe diameter WHshihel o the

front-face exclusign zgne 53 ee Figur 6A nd co versely,
closﬁé C?s tﬁ;re o81 8 al?eaerr%% ?he dr iamete gfgqtlflnsez%ré@%% (%ee T:m 35 and the

6B)ower electrneea%uw ;@é?ﬁm@w A6h é%frtﬁe dhpsthatea svhie reméu&e as to
ace@&iﬁ*&dmﬁe&@amdﬁa& iadesaydbetaane wlicbcexiandsauisideone 400.

the 5 aforementlﬁré ra uTn &n&Q@%éeeregegex%g%% In other

words, this perip one 400 comprises th € edge 43 of the
Esubstrate, the chaﬁ%?emez%%s 1 13 pelyesp e abépteh N athad drhe plasma
periphetyofethelérent 41,and rear 42 faces. The various steps of the

routing method M{@nggeiﬁ%?ﬂdpgg QR &&ﬁi?%ﬁ@ﬁo@@&ﬁhe front face
ced into the c rﬁber . SO thg1 its rear f

rouﬁg s been intr
oot S0 AR TRTRE i e S B T Bl GBS e increase
parameten@tﬁm formihbethepihgmatheazdiaite d Sosastodepositaitayertaft with

208 prdagiive material Gipniguhisaid aceessibile anmialzene 4 aminating 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 1s 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 1s accessible to the plasma and it has been
possible to deposit the protective material 6 there. Conversely, when the insulator
33 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 400"

The nature of the plasma for etching 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 (Oa).



Preferably, this protective material 6 is a polymer. 15Also preferably, it is
polyethylene obtained with the aid of a plasma based on ethylene C2F14.
The upper insulator 53 is subsequently moved towards the front face 41 of
the substrate 4, so as to enlarge the frontsface 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, theoigg’ré} }‘etté?%o]fstﬁléuﬁﬁ%%aigr%%‘ggpg d\ts{@lélfsg SSQW(S { UPPeT
partisiédthing oftHEpristeitmve ierarsealcs. ThiBletehingistpartaluso ehadbi gases
makasoltpessible feepiesebee ANly mongasof arojectve matkerial QMM to etch
frorelltt i%%%%sogé%Fsﬁ%gts frare 4115%%11:[?'% ﬂ%rté%lbgttﬁ%n {3 e?]%ﬁ%%.%gg?{&ﬂng is
the'en _argemlento the front- face exctusion zone 530. In the position of =~ = =
YheSHSIAAIOHEIHY BprEs rrdalFr HiginabA 4pie ZbME whébe Hidsiresovhich is
tiesis actidssibladpthenplasmiaand ihhasbeen pOssibledtodeposit the

protective materig| §, there; GAPYarsaly when e It R ISIeWalRden and
the portion of the protective maégggl corresponding to the ring 60 is 30 no

lon{fe PHLUHLEIBIES the RAsHEe RS therdfdranslasined byt Rohierd on a
wordsstwiren theaaeeaaof thE frontfhceaxdusion zone 530 increases, that

1(of the accessibleyggge 4Q0 gecraaseso The resyced actessile ZonethaSesidual

the reference 400., . The na(}ur of the plasma for etching the.
TSR AP 20 0 b gy e G BRI BT Aano Gglaso as to

matétathasRYewslcorEERINcuRSEalpBtective material consisting of
polyethylene, thesetehinois cakig ouhwitlha plasmal RRSEIeREXYERMate 45 is

0,)s:1: T Xt is iljustr in. Figure 6C, While keepin S
upggﬁ(‘iﬁghIglt%rlagggi%‘fh?%%né%iolrg: r{é%?eeeoge%e%g%nlg%ﬁeoég? %nng?l%e@é% (suliu

I3helgEaH89REBRGANTESHHE RiEa%Ber 50 is modified so as to create a
plasma adapted tx etpheacthickneBgofdt b€ matérialcom stittitagéelievhich is routed

Su%tfétﬁeﬁéﬂé?; Feuted, Thisichingds aaarkied.optonly.in the,perirhgral

annular zone 400 of the substrate, which.is accessible to the plasma, in .
view of the presente df HesHAY gosxample. andy i Rotiielar Qe FRRMGRIFPDS to
a |dyerigtdrmuldtender isigresentirang itcp anicuisiewhervitris andoixidethe order of
20ayeieine. eiinamliasmanyildhenhndbased ora-mbiure.af niyogam allally 1.2
CHrheanalne) KN e R R Y e
chapdingrd infeIrier s Bt Schare pharshaticBssiruting! simsstre 48 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 transterred subsequently, i.c. 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 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

5 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
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By way of example, when the material constituting substrate 45 is silicon,
the etching plasma is based on a mixture of argon and SF6 (sulfur 15
hexafluoride) and optionally nitrogen. As represented in Figure
6C, a substrate 4 is obtained which is routed at its periphery not only on
its front face and its rear face, but also on its side. As an
illustrative example, and in particular for applications to bonding and

transfer of la ers ute s over a width of the order of
o) G 3 ol L B hc el araraB MBI S on he
|deﬁmhqdzmﬁlﬁneﬁﬁe1:dé@im dhfﬂn@r%i}ﬁﬁgré@?e%w@rmhé dficknesdeofor a few
theTeansfer after honoingattthesetone comarjses the thickness of the layer

f lator 40 if | Q
ge'r?;‘;ﬁ‘y“i; oA T 00 & 00 A 10 A A A0 i) P e me 4. te

KABSLcHOh B IBSHAR %y@%bﬁfcﬁ%ﬁz@mméﬁaéa%a@@qvaws@rf&aermmed 50
subsegibentlysi.diatypically fior the fabocatiomwodan 5t betiweem 10Q6 fneld front
10 Qggﬁé%gq%d 1000 mil), preferably of the order of 2500 A (250 nm).

Lastly, as represented.in. Fi re6 the upper insulator 53 is then moved
away from the front fade's %&?ﬁsé dhipeFh @gﬁlgﬁ %@ba%a‘?ﬁ@té’r% %ﬁ&mf@reé

30 plaistia afetwfoeifiéereo as to create an etching plasma making it

(possible to remOYﬁéh&xfB?gd%ﬁ@fQiﬁ(iﬂyeﬂﬁat%Uab {This %&%@é@g\@%@@ could
is q(%neralllyth?e t at used |rgi1;1r111 %Stﬁ%{? resen%

Figure 6B. For Eﬁf a W es?wnheave just en deseribed, - n§ G\:/\}?]Osﬁmn of the
reldtBadhe diselare d‘éé%%ﬂﬁ@noﬁlﬁ@ﬁ’@%l‘ﬁ‘é} Aretdnngystastmaldtiso lead to the
conyehitignal drpotirmcyfah3Ddhe pasinad I1ba:58 MiHzonkhel powsicis ®fll be less

thea(a(gﬁ{ geg,QQeté)O§9&WﬂlThe application time of the plasma varies

between 5and 40 seconds The combination_12 of the power and the

“duration of the pl&fh&iRtiiEs, MrbsritiIgrs Dif efettBRaHEBIEREPT 2ll of the
thicknessré&inalhs #e piessui@mskie t‘hblclnémﬂmndsrgﬁﬂaa}mdmpm{am This

Toryk Egﬁtgst@@ﬁmm@yq%gﬁ@éaﬁté&%’@n\Qm%ac&h@eé%%@te to be
routed comprise kened zo e 44. th ameter of the i tor 53
and its position W 31? \?Vﬁlf%%é) Vb ed%‘tz}?gd @75%8 A ?ﬁ’é‘P ?#é%e substrate 4
dia@ﬁé‘t@ﬁpﬁﬂﬂﬁéﬁ?lﬁ@Gbldéiﬁffé%ﬁérﬁ’@@ﬁtﬁétha’ffl&h@fﬁndﬂmmébefrﬁ)mt face and

plane z@RAR«4:0.z0ne 44. Thus it is impossible to etch the substrate 4 only

on the chamfere t 4 f its front face, 10 uter met r of.the
RN S 18 Sias

sharp-cagad “su stra ST SHAMEE SR the one
ring 60 of the rotectlve ?a & G kﬁp &
represented 1 111 Figure 5B. in othCI words, the width of the transition zone T between

the non-routed part of the substrate lying on the left of the figure, and the routed
part fying on the right of the figure, is small.
By 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 1s degraded in this case, on the one hand because the etching of the oxide is
0 not limted 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
casy to see that m 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.



however be less than that represented in the figures, that is to say the
position of the ring 60 is displaced to the left of the figures. This, however,
would also lead to the etching of a portion of the non-chamfered front
plane zone 410, which will be less advarntageous economically. 15This
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 risf< of.subsfegtl]luent contaminatiog%as described above

|

Also advantageously; the'e 0%82({]3}395?& madté SPHHEL OB Hpt the method
corfesprshis to the ierHesswikstateriessWHickoesadndstibewwiden ahéhiroransition

facecmadr 24 thexweakened,zone 44. After routing, a sharp-edged
substrate is obtaj chias the.one represented in Figure 5B. In other

words, the Widthkg)}fg’t ré%rgﬁsﬁ?onﬁg)ﬁ%u%%gﬁgén\f éor]fgngrg Ste(c)zlk?)%rtn(}ﬁt_ho'd for
thefahbistiite Rty Brrineiiflorifs fgtives Apameh totrakepedtigig Unwidin the
rightcabthesfiguse; ib sroadls25Bysuiayoahgomparisesythrigure thidilkustiateshe one
the Jesulis phiained with a routing method of the prior art, according to

which first plasmg, etching of the oxige layer followed by second plasma
etching of the silitBi Fé’;‘}é?qc;g%%ééﬂ cHified Ut BaEWtRBYapgfEatisR handle
an swirsulate pfatectiVizdepbdsit. The siopbiof itk tetehingpistdey rededdnt thising to

1 Fasexfthe apgRand-pesausethe slching ok theraxide ig 30 pRbtmited
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by a protective layer and an the other hand because, the selectivity not
being perfect, thae%{kéffcﬁﬁ#ﬁagn{oaigﬁ%eogﬁﬁ%er? g?égsfrl? %éjéssr%?%hﬁg etc ?ﬁg%%glf’t‘ﬁ%

oxide. It is easy totBe&akih hiaeebbatn tRaHSHIbY Fotel Toamieerdié by the
respggtivebtdiouted and non-routed parts of the substrate is much wider.

The situation is the x(pLaseRieddn T3 cbhaieral ding 1o dhe
the examples giveri ovéﬁ It can be seen that the met?wod accordslﬁg 0 °

the THEEMTS FRERRIEE pbE it e e Gt dBtHERieRER B thid e ARERISYs Arained no
T bipagfadies efrminembiiderriguies. 4kte, 48 Blastiate thenvaritiesegiepstaha wafer

methodfen SrfaHaRing,A substrate which, after having formed a
weakened zone 44 withjn th r?S‘I(ginor substrat%4, consist in_sugjﬁct'ng it to
'do

a routing method SERRH 32198 DR AT b XB60S 2L GHd may be
subswitd 49s sUbsEY sty ostdedonis iohardiesubstratedh(skenBigdréy the

20AAJnibRtRiSHbIg G aQRRaFAlINGIFSAHRISINAIMINERER dOhHARSfer its

active layer 441 onttlo the s?id handle substrate 7 (see Fiq re 4131).
=1 %BGC CHng ]1. .alSO G885 }g)enm Imce i _q[%mpr 3
advantages obtained by using this method are as follows: - the pos

obt#iFetP RSENES Severiapey dpteaalintitat WA Bethic PRt dretekng wybstrate to
takisgngiaredmeidbia thickness Ol natariakcontespeeding igstheckness, even after

several recycling operations,

The ,
Ii;iggwer steps

25 - lastly, by means of this, the fracture step becomes a step generating

3
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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 similarities to a

0 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, m forming patterns of the order of one micrometer

on this front face with a view to subsequently forming electronic or

electromechanical components, but in no case in routing the edges of a full wafer

over a width of 2 or 3 mm.

wn



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 si&: H\&)mprises fewer steps and
consumes less primary material, thus—a{:ﬂ%v‘wng 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 becpmes g step generating é%a!syg%dpef&sfr%%e The B9l crized in

the SOI substrates obtained in this way is more regular (and even more
corfttBiE GGRPESHE S ofalOWiB S aPCREESH € RRoN particles bonded at the
V\(affad@:(_dxg'ein'gm ia}&thoﬁa/\m&ﬁhdtias }:usteb'xa_ém@&sceihﬁdi;ﬁasﬁmmlar zone (400)
simiipifies ip AR Methd A If theRiiaAt by the name "Bosch”

_This Bosc me?l#od,_ OWeVer, consists in co%eré%g tt}e }gon,t face of a
SubsPEHEWitRIRE &P PE TRESETHER, B S S it eteRing BF hiTiBEKo 5
in forestmgepatieg$of dherotdarsf maemlcrorhet&oonites #ono faoe saitsabstrate
vieyytosuRserentiformingcelestieninr alecRmeshanigathe edge (43) of the

components, byt in no.case in routing the edges of a full wafer 35 over.a,
i 51 3 5 L RIS © " BHTE) PG A (00 of the
chaitiferabssaisstrateli4y. asarablerioédipsthat it comprises the following

1{(Btepeansisiing ipartte positing plisyer dbaproteativadnateliali(@)comal reduced

per&%@?@k?e”Eg{@’h%?ﬂeaﬁﬂ%‘ﬁro%ﬁ% ri@é‘é' .%Lfs{fl%t%éé?? %vkltt AN croh the

plasma. - par etching the sal tective material (6 the aid of a

pla8HAiEr o RIS SR BT MG BOF BRI BtEsiF&Smaterial on the front

face ety ohthessadisulstrapecél o dmaeutadd SthisvithghG e exte pding at

a gistar(ljce fr.ork? tﬁ‘la ﬁ)‘f’&ﬁlo(ﬂ%légr%}f OHP%;{%S% ﬂ%&%%@tt%ﬁ?b'é Iﬁ_ Qr%]frﬂyeavarious

educe ripheral annular zone, (400" o sald s rate, which is . :
1 RERIN % LD i LAt o Tl PN e ropi

at thiadmel of the said reduced accessible peripheral annular zone (400"

of the substrate (), sR@sdoetehithe Material preseM RIS ZAN@AMEL:8mprises

cer% ien {Qics:l%n%glssﬁ-nre@‘oving the said ring of protective material (60) with
the ‘aid of & pciasma.g ' 2. Method according to Claim 1,

char EfEAYe IR AHH S VRO (13 rbp s Gftfide e thekrEYerE AHle drp deTping an
2(a chambet (Da)tfor, formippgdnigotiopicpplasimaating elem3nMetad the form of a
acccﬂ!égiﬂg&%%?imr&&Q&F@ﬁ&%f%ﬁf?‘ Srﬁ)th%ét 8?%5&??%5&%@%&9&1 to as "lower",
Conbseliggngdgbunded by a lower insulating element (54) of circular contour, the said
substrate (4) being arranged in the said chamber (5) so that its rear face (42) is in
contact with the said lower electrode (52) and with the said lower insulating
25  element (54). so as to define a rear-face exclusion zone (540) not accessible to the
plasma, and the upper insulator (53) being positioned at a distance from the front
face (41} of the said substrate (4) so as to define a front-face exclusion zone (530)
also not accessible to the plasma, the outer diameters of the two mmsulating elements,
lower (54) and upper (53), being less than the diameter of the substrate (4) to be

30  routed, the rest of the substrate constituting the said peripheral annular zone (400),
- depositing the said layer of a protective material (6) onto the said peripheral

annuiar zone (400) with the aid of a plasma formed in the said chamber {50},



- introducing the said substrate (4) to be routed into a chamber (50) for
forming an 20 isotropic plasma, equipped with an upper insulating element
(53) in the form of a disc and with two electrodes (51, 52), one of them
(52), referred to as "lower", being surroungled by a lower insulating
element (54) of circular contour, the said substrate (4) being arranged in
the said chamber (5) so that its rear face (42) is in contact with the said

tower electrode and with t a|d lower, insulati nt (54), s
o PRSI s By P BB 8 s e S
plaghtbsandrihewspe ﬁ&tﬁém’é’ttﬁl @9@)113@ Fﬁf@&ﬁ)@?ﬂtﬁ@@d@m@@ﬁh@e from
the-fmﬁttta@@emag qtettt@@@idxﬁu@'s&ats3()%sma§otﬁtdﬁtir@@cﬁtﬁ@@tﬁa@@less of the

exclusion 7 fm}]stﬁ?etor}%ﬁt‘ﬁg 0% & e {E)}O fne, i %ma the outer

diameters of the two sulatlng ements. lower and ugg}eré%) bein
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3¢hatofeibr men-ehamieredmiangmonre(44Q) ehitbesaidrpatiaged4dedNe width
Succ%zarespélngmg at least to all of the said chamfered zone.
t1. Method according to Claims 3 and 10, characterized in that the
diameter of the upper insulator (53} is less than or equal to that of the non-
chamfered plane zone (410) of the front face (41) of the substrate to be routed.
33 12. Method according to one of the preceding claims, characterized

in that the substrate (4) to be routed comprises a weakened zone {44) which extends



30 to etch the material constituting the said substrate to be routed over a

width corresponding at least to all of the said chamfered zone. 11.
Method according to Claims 3 and 10, characterized in that the diameter

of the upper insulator (53) is less than origqual to that of the

non-chamfered plane zone (410) of the front face (41) of the substrate to

be routed. 3512. Method according to one of the preceding claims

charact ized in t the s bstrat 4% g routed.co se
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2 fofliAY @svéEkened zone (44) inside a donor substrate (4), so as to

delimit thereon a-léyeni(44d enbentidnsferred) framithedesin(4dRuafdhie), so as to
SUbSHALE: thereon a]z?}!‘g”&ﬁﬁq%}@é @%@éﬁ&?ﬁ%ﬂ%@%‘s‘% Pﬂrﬁ@yg@%@ﬁ%ﬂtte

according to any on€’of th e%:ce Ing claims, 10- bonding the donor
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I5 14. Method according to Claim 13, characterized in that the said

weakened zone (44) 1s formed by implantation of atomic and/or ionic species.



