1 WO 2011/ 113775PCT/ EP2011/ 053760 Method for finishing a substrate of the
sem conduct or- on-insul ator type. The i nvention generally

rel ates twotha/mervef act uri ng of subst rat'es intended for papre@atszTes i n t he
fields of electronics, optics and optoel ectronics. 5More specifically it
relates to a method for finishing a substrate known under the acronym of

SeOl, ("Sem conductor On Insulator"). The i nvention finds
particular application in the finishing of a "SO" substrate, wherein the
10 sem conductor is silicon. Anong the different manufacturing

met hods used, nention may be made of those using steps for bonding and
transferring | ayers. An exanple of such a nethod is described hereafter.
15According to this nethod, an enbrittlenment area is generated within a
first so-called "donor" substrate, covered with an insulating |ayer, for
exanpl e by inplantation of atom c and/or ionic species. This substrate is

t hen adhered by nol ecul ar adhesion to 20 a second so-called "receiver"
substrate. Next, the donor substrate is separated in two
portions, along this enbrittlenent area, for exanple by detachnent
annealing ("exfoliation" or "splitting") so 2 WO

2011/ 113775PCT/ EP2011/ 053760 that an intended thickness of the material of
t he donor substrate as well as the insulator |ayer are transferred onto the
recei ver substrate. Ref erence may for exanple be made on this
5 subject to the nethod known under the registered trade mark "Uni bond" of
the applicant.

Method for finishing a substrate of the semiconductor-
on-insulator type.
The invention generally relates to the

manufacturing of substrates intended for applications

in the fields of electronics, optics and
optoelectronics.
5 More gspecifically it relates to a method for

finishing a substrate known under the acronym of SeOI,
(“Semiconductor On Insulator”).

The invention finds particular application in
the finishing of a “S50I” substrate, wherein the

10 semiconductor is silicon.

Among the different manufacturing methods
used, mention may be made of those using steps for
bonding and transferring layers. An example of such a
method is described hereafter.

15 According to this method, an embrittlement
area 1s generated within a first so-called “donor”
substrate, covered with an insulating layer, for
example by implantation of atomic and/or ionic species.
This substrate is then adhered by molecular adhesion to

20 a second so-called “receiver” substrate.

Next, the donor substrate is separated in two
portions, along this embrittlement area, for example by

detachment annealing (“exfoliation” or “splitting”) so



The appended Fig. 1 is a graphic illustration of a photograph taken wth a
scanni ng el ectron m croscope which sho a sectional view of the edge of 10
an SO suwetwatm3z77smredi ately after its detachnent anneacrmp01ThszeEO
substrate conprises a buried insulator |ayer 2 between a silicon support 1
and a surface silicon layer 3. It is clearly seen that the side edge 20 of
the insulator layer 2 (here silicon 15 oxide) is potentially w dely exposed
to chem cal etching. Now, additional treatnments are frequently
carried out on such an SO (or SeOl) substrate notably for inproving its

surface condithiz@nan N rRAMJCU@N f@fe 520 JreduE RGddiS oughness Ind.or
st rengt heni ngS t he adhesi ve bond between two | gyers. Such treatnents often

i nvol ve chemSCalS M ng?St or'eXanpPé wi the hy di'sHiladitc atf¥St HF)2LSSuch a
treat ment appldsed flca ram SOt oS uhbst rate,i var asidsheaanre illustrated in Fig. 1,

results in delam nati o&e(%f t he substraftoer b¥ﬁ§§ng§eetchi ng of the (,nsul at or

| ayer 2. | nSorder “to ‘over come s pr obkfeemm gerre?%ocfhflosr

treating &n SObJjsubisttatEan ndtiRapi dndFner mabe30 tArneaidiisg e(denbvir gk " RTA"

to the person ski MNedphe @nt) i3,Jnewy f rom docunment US 6,939,783, this
treatnment having the effect of generating a side encapsul ation of the edge

of the silicon oxide |aper 2PPENER FéJsi I d6n 8 Gdatdd Caboviels trahaon
2011/ 113775PCH ER2013/883468ph taken withhe appepdedihihg. 2 ds@rgraphic

illustration aof a photograph taken with a scanning electron m croscope
whi ch Shovie B (P RTCUREaERLt | SIS vF 6P oF S REL claB™ of tan SorGEbets ate at

the end of0 such @03 t sedtneate, Asihihédiaaylbe steqr thes siddtcarhneintt he

surface | ayer f. .t he SQ, . d S I edge f_ the
silicon oxi dé’flr%e%%ltﬁl%dt ec k|llnsz {T_%ZFI a?ﬁg?@%ﬁ%s. %E%ﬁ%gg?ﬁti %n gbglr l|eoO¥n IS
referenced asmd@laNow, thecapplilanteear i et outon estgrand 10 anflorat unately

noticed that fhe exdpecied-protgcti-ve bepefici ali £fifiectscof thetr the
encapsul ati on were not always obtai ned since the ngg t?f the transferred
t

t e
silicon | ayeri8eneyitaveli reegllaritiesid'etat L G8rPy herpdeall icsge
illustrated ioxideg. 2.s 13Jhesappl 4 Tent divsgever edxpbhatdef ect s,cHamesent at the
edge of a SeQl or. SO substrate and al though being part of an excl usion
area, withinSW#i¢fi%o el ectronic conponent will be produced, may perturb
t he encapsul ati on phentmgnonadditional treatments are frequently

carried out on such an SOI (or Se0I) substrate notably
for improving its surface condition, in particular for
20 reducing its roughness or for strengthening the
adhesive bond between two layers. Such treatments often
involve chemical etching, for example with hydrofluoric
acid (HF).
Such a treatment applied to an SOI substrate,
25 as the one illustrated in Fig. 1, results in
delamination of the substrate by side etching of the
insulator layer 2.
In order to overcome this problem, a method
for treating an SOI substrate with Rapid Thermal
30 Annealing (known as “RTA” to the person skilled in the
art) is known from document Us 6,939,783, this
treatment having the effect of generating a side
encapsulation of the edge of the silicon oxide layer 2

with the silicon located above.



20Anong the latter, a first type of defects designated as "flakes" is
formed by pieces of the substrate mhich3have appeared during detachnment and
whi ch hawsokeamisesached and t hen agai n "not ably adhesi vecy/mrondess7ent o t he
edge of the substrate. 25Such flakes 31 are visible in the appended Fig.

3, whi chschematical lyillustratesanSO substrate seen as a transverse
sectional view. A second type of defects called "jagged edge”
is formed by extensions of the surface of the upper 30 layer of silicon
beyond t he usual edge of the transferred surface.

SuchdefectsSZareV|S|bI@h@tggpégg%@n@ﬂblOQeqSF@ggf%gyyé|ﬂ1ﬂdg%ﬁggﬁmmed Fi g.
4 which is aé%raphlc illustration of phot og raph taken with a

2011/ 113775P E@Ol@?@%@?é@pgcaﬁﬁkﬁ& el'ectl on? i 6F65E4PE, & %r@@
substrate edge @ssseer fwiommbonews a transver§$68@@pibﬁantvhhwsof

di scovered th t the obtained psul ation when. it is achiev y an RTA 5
treat nent, na%ebe g%rtur QQfngyk Erggg thi n %t t%%gtoﬁso%u% e jagged
edges 32. iMmﬂIaaﬂm§n¢ncabsuhénmonmﬁs Gz risegnouttiby epiltiaxy toéattient, it

may al so be perlycheda or evel sopletely, apaiehisal A dihe dakenal on

whi ch a | arger anmount of encapsul ation nmaterial 10 may be forned, wth for
exanpl e the f69fat ¥8n of nEterislliSat eS&éiCes? by protectimgp the

encapsul at i on sy reveniRolerke peenplalr gependinng ondiecshape 2of Ahe
irregularities present at’ththedggpg lgggtsug§££fé (g&atq}gg e), %Pd

10 unfortunately noticed that the expected protective
beneficial effects of the encapsulation were not always
obtained since the edge of the transferred silicon
layer 3 may have irregularities relatively to the ideal
case illustrated in Fig. 2.

15 The applicant discovered that defects,
present at the edge of a Se0I or S0OI substrate and
although being part of an exclusion area, within which
no electronic component will be produced, may perturb
the encapsulation phenomenon.

20 Among the latter, a first type of defects
designated as “flakes” is formed by pieces of the
substrate which have appeared during detachment and
which have Dbeen detached and then again notably
adhesively bonded onto the edge of the substrate.

25 Such flakes 31 are visible in the appended
Fig. 3, which schematically illustrates an SOOI
substrate seen as a transverse sectional view.

A second type of defects called “jagged edge”
is formed by extensions of the surface of the upper

30 layer of silicon Dbeyond the wusual edge of the
transferred surface.

Such defects 32 are visible in the
aforementioned Fig. 3 and in the appended Fig. 4 which

is a graphic illustration of a photograph taken with a



15 consequently certain portions of the buried insulator nay renain
accessi ble to chem cal etching for exarrpl e wth hydrofluoric acid (HF).
Mor eover ,woentiai1gr7| akes or jagged edge p| eces nmay be detaarea 1fosxmeo t he
recei ver substrate 20 before the encapsul ati on and be redeposited on the
surface |layer 3 of the SeOl substrate, and then be definitively seal ed by
t he encapsul ati on, thereby generating defects on this |ayer. The appended
Fig. 5is an illustration of a 25 photograph taken with a scanni ng el ectron
m croscope of a substrate of the SO type, on which this poor quality
encapsul ati o IRy ke, abserved, Rnd-natahd y sheaposbiron @fstthhe Peordey
encapsul ated buried i nsul ator which has undergone etching by hydrofluoric
aci d. 30The G5j 8 o % He d%Véntion is therefore to sol ve the

af orenenti oned dr awbaclmeof dhel sdate othtbe aiisco'ﬁhﬁceﬁbj echaoef the

invention is Aot al abI 0 br os\/uldaetftonrret hod for flsnlasC ! gbstratR% of the
Se0l 35 type vmt it possi bl 8 ?o have very goo

2011/ 1137755P@we@@z@111:/,05®?/6@>eq@aﬂnwb@dcapmuaéxhyorbeoftqohe@ru@tedg@ of the
buri ed i nsul atgr .o @ 2 asmgensous socansubation, < dhal ithe i de edge

of the insulator Is covered over its totality wth a layer of
sem conduct i K§ LS | &Utwi PH acBlEakHt | YEE§LBOALL ant Tt HidknessSands he edge

of this |ayepcharmheal, rqul@re@r@&mpaét@lpoaﬁhaehldwta@cweroﬂmem& edge of
t he pl ate. ose ?e invention.relates to met hod

For Fini shi ngla Yubdet b eSorl e e ContLCt of PCTSURTEH AGE(Sd01) type
conpri si n amaynskat dorhayer biuchedfbet weeampivw | @yer st @fmsemrconduct i ng
material . material excrescences.

The encapsulation may even not be complete
depending on the shape of the irregularities present at
the edge of the substrate (plate edge), and

15 consequently certain portions of the buried insulator
may remain accessible to chemical etching for example
with hydrofluoric acid (HF).

Moreover, certain flakes or Jagged edge
pieces may be detached from the receiver substrate

20 before the encapsulation and be redeposited on the
surface layer 3 of the Se0OIl substrate, and then be
definitively sealed by the encapsulation, thereby
generating defects on this layer.

The appended Fig. 5 is an illustration of a

25 photograph taken with a scanning electron microscope of
a substrate of the SOI type, on which this poor quality
encapsulation may be observed, and notably the portion
of the poorly encapsulated buried insulator which has
undergone etching by hydrofluoric acid.

30 The object of the invention 1is therefore to
solve the aforementioned drawbacks of the state of the
art.

The object of the invention is notably to
provide a method for finishing a substrate of the SeOI

35 type with which it 1is possible to have very good



According to the invention, this nethod successively conprises: routing of

the annul ar periphery of said 15 substrate so as to obta

in a routed

subst r at eyo 2enc@apwsl ati on of the routed substrate so aspte/Eromensi7ee rout ed

si de edge of said buried insulator |ayer, by neans of a
mat eri al . Accordi ng to ot her advant ageous
features of the invention, taken alone or as a conbinati
t he encapsul ation of the routed substrate is carried out
routing, . the routing is carried out by grinding of 25

annul ar edge Rfa15aid Sellpsubstreteor. dte EQHET RGeS &R
etching of the peripheral annular edge of said SeOl subs

encapsul at i o PSHE Trout €0 sUbRPFAPE FeUEarFFal Syt thyn

sem conducti ng
and non-20 limting
on: :

i mredi ately after
t he peri pheral
rehed aut; Ly
trate t he

SUEMQ%ﬁHEWt to a

rapi d thermalthd0 annealddyg (RTA)tHg eahweNbtor is covered bdherrapid
t hermal anneal ing. RT%} treatnent is caonducte t. a tenper.ature conprised
% té.j%&(t]}/, 01&13 afolrayagrd osf SemlCOI’lCﬁilC%ll’lc? Bneat%rlall 1tcf'1 %p

bet ween 1, 15 uratihon conprise
about 5 minutredatiFewW®d 2000513287 75PCTE ER2911/088760e <d

ween

seconds and
ge of thitshe rapid

thermal annegling (RN G ealEnt: iS Londucted dinder, an at &1 npf

hydrogen and/or argon, the step for encapsul ating the routed 5 substrate

is carried olfShypgs dxyhe plate.

For this purpose, the invention r

elates to a

method for finishing a substrate of the semiconductor-

10 on-insulator (SeOI) type comprising an insulator layer

buried between two layers of semiconducting
According to the invention, t

successively comprises:

material.

his method

- routing of the annular periphery of said

15 substrate so as to obtain a routed substrate,

- encapsulation of the routed substrate so as

to cover the routed side edge of said buried insulator

layer, by means of a semiconducting material.

According to other advantageous and non-

20 limiting features of the invention, taken alone or as a

combination:
the encapsulation of the route
is carried out immediately after routing,

the routing is carried out by

d substrate

grinding of

25 the peripheral annular edge of said SeOI substrate,

the routing is carried out by

etching of

the peripheral annular edge of said Se0I substrate,

the encapsulation of the routed substrate

is carried out by submitting it to a rapid thermal

30 annealing (RTA) treatment,

the rapid thermal annealing (RTA) treatment

is conducted at a temperature comprised between 1,150°C

and 1,300°C, for a duration comprised between

15 seconds and about 5 minutes,



the step for encapsulating the routed substrate is carried out by a rapid
thermal annealing (RTA) treatnent and by epi t axy, the step
for encapwol2atiymgr7she routed 10 substrate is carried outrClmgEPacn@sd7s;mg Wit h
a laser, the routing conprises the steps of: depositing a |ayer of a

pr ot ective material on a peripheral annular area of said SeOl substrate, by
means of a plasnma, 15-achievingpartial etchingofsaid protective material by
means of a plasma, so as to keep a ring of protective material on the front
face of said SeOl substrate, this ring extending at a distance fromthe

Side edge of said substrate -Apddl orthneby R 20uar adusatar | pheral
annul ar area of said substrate accessible to a eneratin

partial etchilifg pPASHATCFocHldSed @At %%{F?:Ff?ké%ﬁ%ed’ e]le‘Bﬁ gatr Odsr area
of the SeOl substr,ate, so as to etch the material present 25 in this area

over a certain thi ckness, enk erm\{ ipg %%I d Iélnl’é Sulpr otng][ctl \ff rrarto%rteao{ by
nmeans of a pl asna. he "6ut | ng rs carried out in an encl osure
for form My awbsgotertepiic maamiﬁed 30.t thye eduteixyg is carried out by steps

consisting of: introduci @gesalsqe§e0Ifo§ub%tnrc%tp%ul%scllql% anencl £ for
forming an isotropic pllasma, equipped with an upper disk-shaped | nsul ating

el enent and WUOF 35 H8wo! €| S_EF bEds OUsn&Yofa t hdki @ §61-eéﬁqalle(ﬁnﬂ@tﬂfielrng 7 WO
2011/ 113775PQRER2Q%H-053460 and by epitaxy,

the step for encapsulating the routed
10 substrate is carried out by annealing with a laser,
the routing comprises the steps of:

- depositing a layer of a protective material
on a peripheral annular area of said Se0OI substrate,
by means of a plasma,

15 - achieving partial etching of said
protective material by means of a plasma, so as to keep
a ring of protective material on the front face of said
Se0I substrate, this ring extending at a distance from
the side edge of said substrate, and to thereby delimit

20 a reduced peripheral annular area of said substrate
accessible to a plasma,

- generating a partial etching ©plasma,
localized at said reduced peripheral annular area of
the Se0OI substrate, so as to etch the material present

25 in this area over a certain thickness,
- removing said ring of protective material
by means of a plasma.
the routing is carried out in an enclosure
for forming an isotropic plasma.
30 . the routing 1s carried out by steps
consisting of:

- introducing said SeOI substrate inside an
enclosure for forming an isotropic plasma, equipped
with an upper disk-shaped insulating element and with

35 two electrodes, one of them a gso-called “lower”



el ectrode being surrounded by a | ower insulating elenent with a circular
contour, said substrate being positioneq in said enclosure so that its rear
face is iwoeony@ast7swith said | ower el ectrode and with saca/Er2010083760
insulating elenment, so as to define an exclusion area on the rear face,

i naccessible to the plasma and the upper insulator being positioned at a

di stance fromthe front face of said SeOl substrate, so as to define an
exclusion area on the front face al so i naccessible 10 to the plasma, the
outer diameters of both |ower and upper insulating el enents, being |ess
than the di anBler Qfad heySed] substs@tedo Bg raut edydhe irpmRindely of this
substrate form ng said peripheral annul ar area accessible to the plasm,
15- depositiﬁﬂaé%qflﬁﬁﬁﬁ Bf CALpPOLECtIVE Hatrer Fat R U8EICd 2pEr if5SHeral
annul ar ar eapdey tiears! ofn aspl aseaciosoed sk sai«t encd osyne, face is

bringi ng the .upper insulatar_claoser to the front face_of said SeQl.
substrate an&npegggﬁﬁfﬁgvggﬁh f&lpar%?%?ref%%$ﬁﬁﬂ%eatﬁgdpr%%g%tiﬁﬂid

mat eri al , 5 whidwe malinstdiatiing theenpper $nsabator dedines gposixdlorsicet ching a
t hi ckness Ofa&%%.QE$6$E@|IEQEmf@%éymf%é%%gs§ﬁgﬁgr?%ethe plasma and

novi ng the upper insulator away fromthe 25 front ce of sald substrate

and renovi ng t$& dPPiISEg 165 Uprdttec tidie dmicerlitaioned at a distangse H7@t i ng and

encapsul ati onhst epsar ecdd | onesh by gesackibbeiratepXisdakison osteyriand then

by a deoxi dati on st sai d sacrificial oxidation and deoxi dation steps
T URTA e

ep.. 30.
are followed %y %Cr]a%h"ft haf fal Cannddl i RTAFCEr 8atflent i &
optional | W byoca "econtdasaeyi ftihel abutoxt ddtkoatand by dosecondwdeoxdardat i on,

the latter h ver . i i_ndi sab] i t n suj.at ] 8 WO
2011/ 113775P%$%§%56%%%&%%@% ieg%tn}%gﬁgéc%eg\? dq(t;é;is % ﬁglal%ag% r;gpL?a Drteal i ng
(RTA) step. ©of the 5eOI, sutpstpettisodteohpriwededl fitlse sempesdefr stfeps

including a rapid thesmekrannealthngy (REAL Spkregheent fobhloned byea
sacrificial oxidation and deoxidation and in that this first series of

steps preced@§SEFiSdEepd &€ PI@STHg and encapsul ating the substrate.
O her f eatly esand advantagesebkhe ing said layer of a protective

material on said peripheral annular area, by means of a
plasma formed in said enclosure,

- bringing the upper insulator closer to the
front face of said Se0I substrate and performing said

20 partial etching of the protective material,

- while maintaining the upper insulator in
its position, etching a thickness of the material
forming said Se0OI substrate,

- moving the upper insulator away from the

25 front face of said substrate and removing said ring of
protective material,

the routing and encapsulation steps are
followed by a sacrificial oxidation step and then by a
deoxidation step.

30 . said sacrificial oxidation and deoxidation
steps are followed by a rapid thermal annealing (RTA)
treatment, and then optionally by a second sacrificial
oxidation and by a second deoxidation, the latter

however not being indispensable since the encapsulation



10 invention wll beconme apparent fromthe description which will now be
made, with reference to the appended dragwi ngs, which illustrate as an

i ndi cati omoanti/met7sas a limtation, a possible enbodi nercTiEres1@083760

On these drawings, in addition to the ones 15 al ready descri bed:

Figs. 6A-6C are diagrans illustrating the different nmethod steps according
to the invention, Figs. 7A-7D are diagrans illustrating, as a
sectional view, a portion of the substrate to be routed 20 and of an
installation allow ng application of routing, during the different

progression stageseRff dheid@uing, tespeddwvek¥pid annealing! NRMNE _
di agrans of Figs. 3, 6A-6C and 7A-7D, it will be noted that the respective

proportions Gf-SFhe 25 different illustrated | ayers or el enents have not
al ways been observed, certhaén m¢Easd hadmg vaduntar fFiysbeescendar ged for

expl anatory purposes. . The .net hod according to.the i tionis
a so-called ':‘{leplsshilnrffhﬁ%]trh%d for &Sy sti%é €0 tﬁ89§891“9 (RfZ)
sem conduct ortrer-timesd at 601 5e@edt ypey sispceiifticriellat esxidasieps card i ed out

after the deb%%@l%%tti%%”eﬁhﬁngiﬁ"hit%%tr 9§H££S_ﬂirk§t!“es%&§'%§;r echOfslt,'é%yser(s)

and in the formation of this substrate conprising an insulator |ayer buried
bet ween two FEFCESKTEUCTIIHY FBERPI 40135 1My Er%. 2ang @pcapsulating the

2011/ 113775PGTER201L 053760 The net hod according to the
invention will now be described with reference to Figs. 6A-6C

Referring to Fig. 6A &° ﬁﬁstrg?étHISF t he"Se0l 2FYHECHETS be Seen Wi ch
successi vHl y iconrprtises aiblsusd@nes | ayera vEhtof fsem comducidawy inetierd al , a

buri ed i nsul ah0re,] 38N 4208, ansupPor] (43, 8l-s9 MRde [ 3 semconduct i ng
mat eri al . . “this may be seen In ﬁls.flgure, at the end of
the step for dneansicenr ivig drayler(sjtrate 49 subsnracetSe0l apbt aioteds4 has

defects of the afaremsnti oned g1 d Giddidles 44he Qe one of which is
visible in this figure, and an annul ar peri pheral | agged edge ref erenced as
45. On these drawings, 1n addition to the ones

15 already described:
- Figs. 6A-6C are diagrams illustrating the
different method steps according to the invention,
- Figs. 7A-7D are diagrams illustrating, as a
sectional view, a portion of the substrate to be routed
20 and of an installation allowing application of routing,
during the different progression stages of the routing,
respectively.
In the diagrams of Figs. 3, 6A-6C and 7A-7D,
it will be noted that the respective proportions of the
25 different illustrated 1layers or elements have not
always been observed, certain areas having voluntarily
been enlarged for explanatory purposes.
The method according to the invention is a
so-called “finishing” method for a substrate of the
30 semiconductor-on-insulator SeOI type, since it relates
to steps carried out after the detachment annealing
which results in the transfer of layer(s) and in the
formation of this substrate comprising an insulator
layer Dburied Dbetween two semiconducting material

35 layers.



The first step of the nethod according to the 15 invention consists of
carrying out routing of the peripheral Qpnular edge of the substrate 4.
Thi s st epwDoildieesrated in Fig. 6B. | ts applriepadiloss7eet hods
wi |l be described hereafter. This routing step has the effect of renoving
20 over a certain width L the edge of the surface |ayer 41 and the edge of
the buried insulator |layer 42. Preferably, this routing is conducted so as
to route the substrate at a constant and controlled di stance fromthe
physi cal edge of the substrate. 250Cptionally, the routing nay al so be

conducted until a portirga Ohethed anuloalyiRer i pherneof 1 Hhen 8UPRONE 143 IS
renoved over a dept a w dth typlcak%y varying from
°3

h P. | , Lis
0.5 to 3 mm 0% SSséeeEtad o dd s NN G é&t € Fhart A HE-30 width of the
crown present on the Se@lfes@iag tio r eapvechy routibgtiheedef ects twafe t he
flake or jagged_.edge type and to obtain crown of. constant_width after
S e L Nty R R ST R iRt ek S A
typi cal |y 506Uk 008 A0t 61106 rmgnicCivd 201 1hd 187 75PCTAERROLHD53760
In Fig. 68 Uhe.supportingesubsirahg 43 bagopel beenailbusiialednas, routed

The routed substrate is reference owng step illustrated in
Fig. 6C, 5 codilsdofCctdéi 8dheg iedcapsul ation of the routed |ateral edge

420 of the buried insuhat ahi4?. ndhi pestefehasnt heyief fecduof, causing fl ow of
t he sem conductj ng terial formng the surface |ayer 41 facing this edge
420, whi ch h&E% he>'of f 6RE. of Pt et ng-F EPahd: 6190 AERPRGSIt | Hdteess! bl
t o subsegifentsuthematal esebingsybtwhidesd t hér ellyaavoiddifieg tdel ant nattihen

phenonmena. ¢, o ntioﬂégi pcgfpt | ony EI)%. the patepjal 41 e%%gp%%' hlng, the
i nsul ator 42 s referenced as ‘410. e routed and encgpsu ated 'substrate is
referenced as4"visible in this figure, and an annular peripheral
jagged edge referenced as 45.
The first step of the method according to the
15 invention consists of carrying out routing of the
peripheral annular edge of the substrate 4. This step
is illustrated in Fig. 6B.
Its application methods will be described
hereafter. This routing step has the effect of removing
20 over a certain width L the edge of the surface layer 41
and the edge of the Dburied insulator layer 42.
Preferably, this routing is conducted so as to route
the substrate at a constant and controlled distance
from the physical edge of the substrate.
25 Optionally, the routing may also be conducted
until a portion of the annular periphery of the support
43 is removed over a depth P.
L is a width typically wvarying from 0.5 to
3 mm. L is selected to be slightly greater than the
30 width of the crown present on the Se0l so as to remove
by routing the defects of the flake or jagged edge type
and to obtain a crown of constant width after routing.
P wvaries from 0 to a few thousands of
angstroms, typically 500-1,000 A (50 to 100 nm).



15The net hods for applying this encapsul ation step will be described
hereafter. Preferably, the ?§capsulation step is carried out

i medi at evp 28ftras775he routing one, so as to avoid any aecirdepilos376o
contam nation of the routed substrate 20 before the encapsul ation and to at
nmost imt the risk of alteration of the quality of the fil medge obtained
by routing. The encapsul ati on shoul d be nade before the edge | ooses its
regularity. The filmconsisting of the surface |layer 41 and of the buried
insulator 42 is then 25 only still slightly adhered to the receiving

supporting substrate 43nangd d ! ssrgdgenaotablonrshoyl dsbest eidd onged,dn order
to avoid tears or scratches. According to an alternative enbodi nent, the

encapsul at i oRt Ry &S d & SEERHE ASGuttGmrédi at el y after 30 a cl eani ng step,
itself carried out afte@her@avtitbeg. sRPYkirA@e is referencedThiss4routing may be

carried out by various_ techpiques. and notably.by nechanical grinding or an
etching step. 11 WO 28%?/1?%@#%%@*?E 1/6é§§é6ra%e% +h Eglg"‘T(rzlgedq’grinding
may for exXanploesie tachicdveddiyi epliaci ngndee ssulsgticat e of orthe suppdrad dri ven
into rotation,dy hringingdntor the. PLEXi Blt Y et Lt s edge, 13 ;R01d:shi ng
shoe, optionally covered wth an abrasive 5 solution ("slurry”) and by
appl yi ng t he et t'ere offtRETedife 6RVERRISHBSNT ate ZhEvETH AT I tD be

rout ed. material Refelience-mmysberaaedel 9hethus subjieet tha sdecyents US
6, 797,632 an S 2007/ 02 3694§$g;cg gescrlb routing .by grindi ng and/ or
(0]

pol i shing. 1GThe rBUtFhig ETESFri¥U Sy e of tdry et &Hi ng.

10 making it inaccessible to subsegquent chemical etchings,
while thereby avoiding delamination phenomena.

The portion of the material 41 encapsulating
the insulator 42 is referenced as 410. The routed and
encapsulated substrate is referenced as 4”.

15 The methods for applying this encapsulation
step will be described hereafter.

Preferably, the encapsulation step is carried
out immediately after the routing one, so as to avoid
any accidental contamination of the routed substrate

20 before the encapsulation and to at most limit the risk
of alteration of the quality of the film edge obtained
by routing. The encapsulation should be made before the
edge looses its regularity. The film consisting of the
surface layer 41 and of the buried insulator 42 is then

25 only still slightly adhered to the receiving supporting
substrate 43 and its edge notably should be reinforced
in order to avoid tears or scratches.

According to an alternative embodiment, the
encapsulation may also be carried out immediately after

30 a cleaning step, itself carried out after routing.

Routing:

This routing may be carried out by wvarious
techniques and notably by mechanical grinding or an

etching step.



Wet etching consists of formng a protective mask on a central portion of
the front face 411 of the surface |ayer 41, this mask being of a dianeter
of | ess hyothamisivat of the layer 41, so as to | eave anprummredie@szedo annul ar
peri pheral area. The substrate is then successively exposed to specific
etching solutions for the materials formng the surface |ayer 41 and the
insul ating |layer 42, so as to etch and renove the 20 unprotected edges of
the substrate 4. Dry etching consists of submitting the edge
of the substrate 4 unprotected by a mask, to gas etching, for exanple with

an isotropic or anisotmgpi ¢ plas R e&@&e%@k fioe exanplegbe,ymade to
docunent US 2Q09/.0170285 Wer;{ch dgggcrl bgs a dry etching nethod e

Wien it is d&SiFEd% o Tt afHPatparEi chl afly %Ie%ﬁpﬁ%@?edg%kﬁﬁp Lo

per pendi cul arrcafatquasi perpemdiicid dmtoo thze micanieniafy tdfe ifyortddegcen 411, it

is 30 p055|ble t.0. use thﬁolnstallatlif and the qutl ﬁ nethoq)mhlch\mll
t'hes

now be descr ilhe &Shln@enn B on i T b% SPRSTOC 1A flgures the
substrate54|&@luthﬂuﬂﬁ$ﬁwﬁkyﬁb ¢hdt byt sidfrlontnd adee 41atisrbookehedown 35

i nto a non- chajfered (planag, Genfilaly afea %%ﬁd%dﬂ R0 bel%o\(}@ed
2011/113775PCT/EP2011/053760 a chanfered peripheral area 411b and so that

also its rear face 430Rr$ehEoken Hovin Tt dedhorchaht er et pl Mar & ea 430a

and a chanf ered@iea 43003 l6ts9sl decedgenss res exencesh asc46. Hither outing
is carried out inside a react 5 f.or, .form ng plasgg_ as the one

illustrated i9%S6gSe FRYFDII Y grlndlngrﬁPQ-Feaep SComgi ses an encl osur e
50, insid® which are i matalrbedihwomaysuallatl g elaamariss b3, by wet or

dry etching.

Wet etching consists of forming a protective
mask on a central portion of the front face 411 of the
surface layer 41, this mask being of a diameter of less

15 than that of the layer 41, so as to leave an
unprotected annular peripheral area. The substrate is
then successively exposed to specific etching solutions
for the materials forming the surface layer 41 and the
insulating layer 42, so as to etch and remove the

20 unprotected edges of the substrate 4.

Dry etching consists of submitting the edge
of the substrate 4 unprotected by a mask, to gas
etching, for example with an isotropic or anisotropic
plasma.

25 Reference may for example be made to document
US 2009/0170285 which describes a dry etching method.

When it is desired to obtain a particularly
clean routed edge, i.e. perpendicular or qguasi
perpendicular to the plane of the front face 411, it is

30 possible to use the installation and the routing method
which will now be described in connection with
Figs. 7A-7D.

In these figures, the substrate 4 is
chamfered, so that its front face 411 is broken down

35 into a non-chamfered planar central area 4l1la and into



10 54 and two el ectrodes 51, 52, the latter being connected to an electric
power supply not shown in the figures. The substrate to be
routed 4 wezvsy/asrshe | oner el ectrode 52°and the | over iPasEPad11 /083760 €MENt
54, 15 through its rear face 430. The | ower electrode 52 is
surrounded by the I ower insulating elenment 54 with a circular contour.
Preferably, the electrode 52 is circular and the insulating elenent 54 is
annul ar. 20Moreover, the upper insulator 53 is disk- shaped and the

el ectrode 51 which surrounds it is ring-shaped. The upper

insul ating elemeMnfR3 ds poHNbed - ON drbYi ng 1Meansy £HO0t cahewa sk tihes
figures, which allow 25 its dj spl acenent aI ong.a vertical axis

perpendlcuIaFQ%¥tﬁécﬁldﬂﬁg ptan® et he d9lbst +At e $?|QQﬂﬂqhﬁﬂﬂ%ﬂq%l to
the rear facel43Qr Iatrelm)ABtOfaerae]lmy sbehdinselraced reet We@m .2 position

illustrated in Fig. 7D; ich it i.s at most . ved y fromthe
substrate 4 to be route SV\%la §61gposl| tlrgrj]fel g\é?n Figs. 7B and 7C,

in which iX is brought Tekogenttodt hiss Ceturbfsadatoelm lnSlde a reactfthe ases
used for formpng f%r%%%‘%l% a,nt r&%%%e%de”thlh@%fa%%ad% ofp 4 encl osure

50 via ducts, for exanpl e ere ‘two in nunber, referenced as '35 and 56.
13 WO 2011/ 117@775PCT/ EP2011/ 053760 The volatile material s,

produced during the reagtison Mhicchhoccessotsdde basi dacabsthe ey osure
50, may be di.sch rgeq1 t of the Ia er b%’{ suctiin means .and t hrqugh an
orifice not g S f?@%re%s't% %IF Ge 1SUappiEd SEERE Sel et r odes

51 and 5210 wii4ch ahas tthe efdeett obdgenedat i n§2an ehect rliac tidrel dinsy de t he
enclosure 50 and of A ansfar mina.{ he. gases, | DhLodyced.| ntg,khe dysts S5 and

56 into pl asna. erent paraneters, e“tenperature
pressure pre\falgiwrﬁﬂg sinside the enclosure 50, the nature, the flow rate and

the ratios of the gaseehlentélggy&egté nte the ingide of theienchesyrg 50, the
frequency of the plasna as wel | t he power applied on the term nals of

the el ectrodé®"sE %Oé?qﬁjﬁvé%ﬁnﬁ tl%lld?é“ﬁcre o Ui e f leaeidomdosi t i on
of the fornedrplcasma iand renq trideatasoe, i.e. a deposition plasma or an

etching plasma. These paranpters will be,detailed herealtels vy the
lower insulating element 54 with a circular contour.
Preferably, the =electrode 52 1is <circular and the
insulating element 54 is annular.

20 Moreover, the wupper insulator 53 is disk-
shaped and the electrode 51 which surrounds it is ring-
shaped.

The upper insulating element 53 is mounted on
driving means, not shown in the figures, which allow

25 its displacement along a vertical axis perpendicular to
the middle plane of the substrate 4, itself parallel to
the rear face 430. It may thereby be displaced between
a position illustrated in Fig. 7D, in which it is at
most moved away from the substrate 4 to be routed and a

30 position illustrated in Figs. 7B and 7C, in which it is
brought closer to this substrate 4.

The gases used for forming a plasma are
introduced into the inside of the enclosure 50 via
ducts, for example here two in number, referenced as 55

35 and 56.



Preferably, the plasma forned both for 20 deposition and for etching is
isotropic. This neans that the action of_ the plasma is preferably achieved
via radi omboowmaat7ed in the plasma, and optionally nay lpeTaEeeoii@est7eut vi a
ions accelerated in the sheath of the plasma. 25The fact that the rear face
430 of the substrate 4 is in contact with the |lower electrode 52 and with
the I ower insulator 54, allows an exclusion area to be defined on the rear
face, referenced as 540, inaccessible to the plasma since it is masked.
30As this may be seen in the figures, the outer dianmeter of the insulator

54 exactly correspondsThe Rhﬁiﬂtﬁﬂ?t%ét@Elbﬁé e§9<ﬂﬁhﬂﬂiaaﬁélﬁﬁ the rear
face 540 since the substrate 4 to be routed is rectl in confact with the

i nsul at or 54 TC2FAIAD AT 18795BET/ EP2B1S/ 355766 ©f Tthe enclgiWifer, the
substrate tosde redyedet dssohaequisepositii ories S@t&&rtdbpesﬁﬁﬂﬁﬁﬁed

relatively to the andy% rgu ulat%rrl 94. eN%%% r t he Uppere i %%@Sator 53
al so all ows 5<4ef Ai'tT on "N Y% ont facé 41t #Hkhe su strate, of a

so-called3front face @wdtagbod%saaEBlBS@ tionadeessibtervdes hé lplaasha.
The di amet er =of t@ﬁléﬁoﬂhnia%%eexgkﬁé&Q”<ﬁﬁe%eﬁ%9a@95gonéﬁ depends on the
di anet er of the upper 10 1 nsul ator 53, but al'so on its distance fromthe
substrate to Beldouted & W%%senﬁﬁésﬁﬁﬁeﬁﬂuﬁmﬁsﬁfaﬁé@n§§oﬁ§lﬁﬂVéHthay

fromthe fror@rasfe%cqr&_lrbd@fcerdhqn&l@b&wearo@@@d stshensimald @ tics ptﬂa%n@l anet er of
the front face exclu5|ﬁg %rea 530 &see FI 7A and onver sel é 15 the

more it noves closer and théPar §é ap§tﬁﬁ % iR B30 (see
Fig. 7B).10 and pressﬂ'hee @m@ulaarlm@rlp’nmr@é ahea esublsisruartee 40whittte r emai ns

accessible t &h§€pla d%%46%%ear§§dWh%§Q exts QQ§ ggt §Eetfggses

aforenentloneg'areés erence
di fferent ste@§r@@UKﬁé1r@@t@ngﬁh%thﬁﬂldﬁlkﬁhomh@e<mmgiﬂﬂUbéd.5O, the

frequency of the plasma as well as the power applied on

The

the terminals of the electrodes 51 and 52 have an

15 incidence on the chemical composition of the formed
plasma and on its nature, i.e. a deposition plasma or
an etching plasma. These parameters will be detailed
hereafter.

Preferably, the plasma formed Dboth for

20 deposition and for etching 1is isotropic. This means
that the action of the plasma is preferably achieved
via radicals created in the plasma, and optionally may
be carried out via ions accelerated in the sheath of
the plasma.

25 The fact that the zrear face 430 of the
substrate 4 is in contact with the lower electrode 52
and with the lower insulator 54, allows an exclusion
area to be defined on the rear face, referenced as 540,
inaccessible to the plasma since it is masked.

30 As this may be seen in the figures, the outer
diameter of the insulator 54 exactly corresponds to the
diameter of the exclusion area on the rear face 540
since the substrate 4 to be routed is directly in

contact with the insulator 54.



After the substrate to be routed 4 has been introduced into the enclosure
5 so that its rear face 25 430 rests a? inst the insulating elenment 54 and
t he | onerwel2ectimeds 52, the paraneters for form ng the pcasreoanss7aaj ust ed
so as to deposit on said accessible annular area 400, a |ayer of a
protective material 6. Preferably, this protective nmaterial 6 is a 30

pol ynmer. Still preferably, this is a polynmer of the

pol yet hyl ene type, obtained with a plasma formed from et hyl ene C2H4.

The upper insulator 53 is then brought closer 35 to the front face 411 of

the substrate 4, so aspi@tnhty WORR01JAIIB/7BPCIOER2014/,053760 enl ayge the

front face exclusion area 530 and to increase the dianeter thereof. It wll
be noted thatFHES MRUFHtbI"S3 £8 r?eSveFoblb@uﬁ?n?W%dcéﬁtl%twﬁHh the upper
face 411 of tthe %lmbﬁltlraai énssdaasrt ¢davoid 5 darragl ng the latter or

contam nating the latt o the u enrtlhi S, P9 |t| 99, al ISIOusatlrlaot eSd in
Fig. 7B, the paraneters 01e fé "pl asma are ad%pltled 30 38 to achrreve parti al

et chi ng of5 t ke fpmottecmi we rtmeerfraplntG fate ¢ 1dt i ndpe supertiriadle, sd tehat it
gi ves the po%%'@al'lteﬁ &ffrjo%to@a)éekf‘e%l%l%r{" ng- B0 ofy pfl%a%féésVs%HEBet erial

on the front face 411 of the substrate 4. hi's partial etching
i s possible 5@c§@§epéfasﬁr}@e enl argenment of the front face excl usi on area

530. \IAE the positi 0n68frhbhgllafh§tabat orf 23d Emggrefta%@ |e{3<c]l@sﬁ|cgld a7rﬁ9a t he
area where t rin i oun accessi bl e the p and the
protective ITEI%&I’I 3 6 Was’ l?leé’eﬂﬁissbe Hep%ké?téj&%‘}? nO?On fie BttEr hand,
when the Insulratdratsd | $3, ow&ﬁﬁd dllee pant i dresof dihee gpreet ecidone rmteer i al

correspondi ng, tb%ttr%‘%h Spted 2 20, '?HQSr RECES) %' ecvl%%y rér‘:ull%n;ao and

is therefore not et n of her wor e sur ace
area of the f3ont sf am@V@chm@bn faﬁ’@a 33@ i rf@pélése§a0t%he4létt<ef ofhe he

accessi bl e area 20Q decrpasas. Jdhe 1educed.pccasshbheranga Jhears Jgf erence
500'. 25The nature of the plasma for etching the protective nmaterial 6 is

of course deﬁé‘ﬁ@erﬁxc&ﬁl%%@ﬁ@ﬁcéﬁonéﬁﬁ?e%ﬂ -t HPd - mask jcgnversely,

15 the more it moves closer and the larger is the diameter
of this area 530 (see Fig. 7/B).

The annular peripheral area substrate 4 which
remains accessible to the plasma, i.e. the area which
extends out of the aforementioned areas 530 and 540, is

20 referenced as 500.

The different steps of the routing method
will now be described.

After the substrate to be routed 4 has been
introduced into the enclosure 5, so that its rear face

25 430 rests against the insulating element 54 and the
lower electrode 52, the parameters for forming the
plasma are adjusted so as to deposit on said accessible
annular area 400, a layer of a protective material 6.

Preferably, this protective material 6 1is a

30 polymer.

Still preferably, this is a polymer of the
polyethylene type, obtained with a plasma formed from
ethylene C,H,4.

The upper insulator 53 is then brought closer

35 to the front face 411 of the substrate 4, so as to



As an exanple, for a protective material in polyethylene, etching is
carried out with a plasnma 30 based on oxygen (02). The follow ng step is
il lustratwo 220nv/ifiBs 7C. Whil e nmai ntai ni ng the upper i nsecamproddsi7eot he
position illustrated in Fig. 7B, the nature of the gases introduced into
the inside the enclosure 50 is 35 changed so as to generate a plasm
capabl e of etching 16 WO 2011/ 113775PCT/ EP2011/ 053760 the material of the
surface |l ayer 41 at the peripheral annular area accessible to the plasm
500'. The paraneters are then nodified for etching the insulator |ayer 42.

SAs an exanple,1 when the metenial rheem 8gciheisurfacesl ayes 4lhds+silicon,
the etching plasma is a m xture of argon and SF6 (sul fur hexafl uoride) and

optional Iy nitt¥GGEsand when PREShatétSEC % or it ngtite ¥hstPacer 425 s

oxi de, the etwthi Agspllasma 58 tikemedr k0 broddirte ieft Nidarogert and HCHER:
(trifluoronethane r.  further 1 xture of. oxygen (02)_ and of ,
tetrafluoroné%ﬁgﬁé %éﬁf).4ﬁ? of MALHS bst?%%tra%%d ih g%b.aﬁfl%irouted
substrate ¥ idenelgtiaionadicatl dttts rper ploerbgmota tomloy téve iltes tforont 15 face, its

rear face but also on irhS §iideposition, i11usht DREESSA ¥oid OUH NG By be
continued in order to etch a portion of the support 43 over a depth P.

Finally, as FA@§etarsd Gin Fig. P¥BSIEhe 'gppete i d ndRl af ok O $AH&Y Shoved

away from thefiant faeenddqgofot hersibsgticate t4 vandmtherparangt ersiof the
pl asma are nodifi.ed so as

ta generate an .etching plasma al.l owi.ng renoval of
the ring 60 GFpriotkct] V8 Hidflri 410, THAi's ‘ot My piissmoSs Harieraldy t he
sane as tle omdywsketepin@Sat e ret cdid ng fstea ddduiste atedera Fi gn Hie
front face 411 of the substrate 4.
This partial etching is possible because of
the enlargement of the front face exclusion area 530.
In the position of the insulator 53 illustrated in

15 Fig. 7A, the area where the ring 60 1is found 1is
accessible by the plasma and the protective material 6
was able to be deposited therein. On the other hand,
when the insulator 53 is lowered, the portion of the
protective material corresponding to the ring 60 is no

20 longer accessible by the plasma and is therefore not
etched by the latter. In other words, when the surface
area of the front face exclusion area 530 increases,
the latter of the accessible area 500 decreases. The
reduced accessible area bears reference 5007.

25 The nature of the plasma for etching the
protective material 6 is of course dependent on the
chemical nature of this material.

As an example, for a protective material in
polyethylene, etching 1is carried out with a plasma

30 based on oxygen (03).

The following step is illustrated in Fig. 7C.
While maintaining the upper insulator 53 1in the
position illustrated in Fig. 7B, the nature of the
gases introduced into the inside the enclosure 50 is

35 changed so as to generate a plasma capable of etching



For all the steps which have just been described and which relate to the
use of a deposition plasma or an etching plasma, the conventional frequency
of the plwema/a3t3.56 MHz. The power is of the order 3@cwfEri@Q/05376600 W
The duration of application of the plasma varies between 5 and 40 seconds.
The conbi nation of the power and of the duration of the plasma notably

i nduces an effect on the etched thickness. Finally, the pressure inside the
enclosure is of the order of a few 17 WD 2011/113775PCT/ EP2011/ 053760
torrs (1 torr being equal to about 102 Pa or nore precisely 133 Pa).

Encapsul ati onihe Thiteencapsul gtd Oéluf@é{c@el§98k3\4@d aW tihhea p%ﬂl%mé}élher el
anneal i ng treat nent known under the acron Thermal

Anneal i ng), WA Afay HRAant Hgeotsty e %/ecEH%d B}aég“él eafi’ng st’e|F
Typical ly, thissammydie siandateh Crh@@ﬂfﬂ@dsﬁch ascaisequerce:nozote( 03)/
RCA, the Iatt%r treat ment 10 consisting of treating the surfaces
successively w h: ““d first bath of a solution known under the acronym of
"SC1" ("Standard d eani$" awhictenmelans Wistandae dmekeanibhg fogdticort e ), and

whi ch conpri seg 4 J X{ & 0f 1 anmoni 4m Ly dr oxi,de (NG . o 01 sy dr agen

mixture of argon and SFs (sulfur hexafluoride) and

optionally nitrogen and when the material forming the

insulator 42 is oxide, the etching plasma is then a

10 mixture of nitrogen and CHF; (trifluoromethane) or

further a mixture of oxygen (O2) and of
tetrafluoromethane (CFy).

As illustrated in Fig. 7C, a routed substrate
4 is obtained at its periphery not only on its front

15 face, its rear face but also on 1its side.

If necessary, routing may be continued in
order to etch a portion of the support 43 over a depth
P.

Finally, as illustrated in Fig. 7D, the upper

20 insulator is then moved away from the front face 41 of
the substrate 4 and the parameters of the plasma are
modified so as to generate an etching plasma allowing
removal of the ring 60 of protective material. This
etching plasma is generally the same as the one used in

25 the etching step illustrated in Fig. 7B.

For all the steps which have Jjust Dbeen
described and which relate to the use of a deposition
plasma or an etching plasma, the conventional frequency
of the plasma is 13.56 MHz. The power is of the order

30 of 100 to 500 W. The duration of application of the
plasma varies between 5 and 40 seconds. The combination
of the power and of the duration of the plasma notably
induces an effect on the etched thickness. Finally, the

pressure inside the enclosure is of the order of a few



15 peroxide (H202) and of deionized water, a second bath of a solution
known under the acronym of "SC2" ("Standard C ean 2", which neans a

"st andar dwol2eamiiagssol ution 2"), and which conprises a wcrmre@ 1053760
hydrochl oric acid (HCl), of hydrogen 20 peroxi de (H202) and of dei oni zed
wat er . The RTA treatnment is carried out at a high tenperature
for a short period. Preferably, this heat treatnent is carried
out at a tenperature conprised between about 1,150C 25 and 1, 300C, stil
preferably at about 1,200C. This treatnent is conducted for a duration of
15 seconds tq@o> 8 nutiesorpreferall yedos1! ass tham3 AoAubgs.odhing KTA is
preferably achi eved in _a _hydrogen and/or argon atnosphere. 30The
encapsul at i oR gt “ray 2di'so be carried out by epitaxy. The
encapsul ati on may be achicepedlbyian:RTA treatnent foll owed by epitaxy or

vi ce versa, these st eps, b%bgg achleyeg.under th% sane conggtiﬁpgha§ithose
35 described earlier. Té 20171137 75PCTIEP2 fl/@gg?%ﬁ The
encapsul ati orapay! altderve lachkireneed iwit h Hrasemearinedringy,  (Urldeser tdrmeal "),
this anneal i ng. iy 0RlE ONRkky Beobocalrand,]i misdsienbhne edgenofhhhe
routed filmconpri'sing the surface layer 41 and the 5 1nsul ator 42.

The nmet hod acEHrRditRG SOH Stlve BenPERGEEIF St et éf 6rle das dmeyPadvant ages. Wt h
it, it is possible to ghbacalaypernpheraly Geowt Middidy lh caraunrd dihe
encapsul ated portion, not only regul rly %jl arqund_the 10 SeOl substrate
but also in &% epr GEIEFHIE ‘wei7 $Hom Brk’ stibdtr at'® t 02EhET ot e (E8E Fi g.
6C) . 10 consistEiegmetthadcacdordithg tsw riflie dsnerntdees ifvarltyheri tal:l ows a
substanti al reduction LnatQ%Jgﬁgﬁ%hh1Q§Ee§tEXﬁﬁ¥i8R &Q%W%u%%%%%tqﬁmgade.

| ndeed, the routing
acronym of “SCl1” (“Standard Clean 1” which means

“standard cleaning solution 1”7), and which comprises a
mixture of ammonium hydroxide (NH4OH), of hydrogen
15 peroxide (H;0;) and of deionized water,
- a second bath of a solution known under the
acronym of “SC2” (“Standard Clean 2”, which means a
“standard cleaning solution 27”), and which comprises a
mixture of hydrochloric acid (HC1), of hydrogen
20 peroxide (H;0;) and of deionized water.
The RTA treatment is carried out at a high
temperature for a short period.
Preferably, this heat treatment 1s carried
out at a temperature comprised between about 1,150°C
25 and 1,300°C, still preferably at about 1,200°C. This
treatment is conducted for a duration of 15 seconds to
5 minutes, preferably for less than 3 minutes. This RTA
is preferably achieved 1in a hydrogen and/or argon
atmosphere.
30 The encapsulation treatment may also be
carried out by epitaxy.
The encapsulation may be achieved by an RTA
treatment followed by epitaxy or vice versa, these
steps being achieved under the same conditions as those

35 described earlier.



15 step not only allows renoval of the flakes 44 and of the jagged edges
45, but also of a large proportion of th? particles present at the edge and
whi ch i n wbeoabasmise of such a step, d be capabl e ofcrare@1dsosi t ed on
the surface layer 41 of the SeOl during 20 the cleaning step preceding the
RTA treatnent. Wthout this routing step, such sem conducting materi al
particles may be displaced fromthe periphery towards the centre of the
substrate and be definitively sealed on this substrate during the RTA
treatnment. 25Finally, the invention finds a particular

applicationinfi n| shi ng@h%até%@ﬂ%l@hdirﬂgm§§cra'lfsloC|h?’é Q&hgébb@n WA
deoxi dation step met hods will _be menti oned

i ncl udi ng théaﬁ% SHITRE stePs dc &BPHanantn(?atlhé 30t hY e APPEALI A it net hod
conpri ses thergftdldnewilng stepsicaldetagchneintitided ordertii® eaigey oft ﬁlrreansfer

of |ayer(s) and obta ning the SA. sub frate, rout f ol |.oned by
encapsul at i on O35 tresz:i %%ntcoéngc ls&lnﬁg o thSurf ia fh4l n‘%%t |ton 19 WO

2011/ 113775PCTVsERP20DL/ 323760 first sacrificial OXI datl on, followed by a

first deoxidation, RT@h reat, d op%gnal I & 1segond
sacrificial oxidation step %ﬁ% Cbcyora lsne(‘zjconctiodeom dation step. A

second net hod e etfipa o 618|Soxfwéﬁgy a@‘é@%‘é%%t Yok cakr yithg l6uPassamsfer of
llayer (s) and @bt aichiang the pheidRkrsubstrale, wRIAtreat lBund the

encapsulated portion, not only regularly all around the

10 SeOI substrate but also in a reproducible way from one
substrate to the other (see Fig. 6C).

The method according to the invention further
allows a substantial reduction in the overall
defectivity of the substrates made. Indeed, the routing

15 step not only allows removal of the flakes 44 and of
the jagged edges 45, but also of a large proportion of
the particles present at the edge and which in the
absence of such a step, would be capable of being
deposited on the surface layer 41 of the Se0QOI during

20 the cleaning step preceding the RTA treatment. Without
this routing step, such semiconducting material
particles may be displaced from the periphery towards
the centre of the substrate and be definitively sealed
on this substrate during the RTA treatment.

25 Finally, the invention finds a particular
application in finishing Lreatments including
sacrificial oxidation and deoxidation steps.

Two exemplary methods will be mentioned
including the finishing steps according to the

30 invention.

A first method comprises the following steps:

- detachment in order to carry out transfer
of layer(s) and obtaining the SOI substrate,

- routing followed by an encapsulation

35 treatment according to the method of the invention,



10- a first sacrificial oxidation, followed by a first deoxidation,
routing foll owed by encapsul ati on treat rlgent according to the nethod of the
i nventi orwo 2011/113775 optionally a second sacrifi ecalErexii@si7econ 15
step followed by a second deoxi dation step. Bot h of these

met hods are particularly used for providing substrates intended for
partially or fully depleted 501 applications. 20 WO

2011/ 113775PCT/ EP2011/ 053760 CLAIMS 1. A finishing nethod for a substrate
(4) of the sem conductor-on-insulator SeOl type conprising an insul ator
layer (42) buried betweenitwe |ayersrofi semcongducthngraaterkal (4L 43),
characterized .in 5that it successively conprises: routing of the annul ar
periphery of &t SHrtFatd94) so as to obtain a routed substrate (4'),
encapsul ati on of the reured substmahe,(4'), so as to cover the routed side
edge (420) of said buriedinsul atorl ayer (42 ynmeansof a. sem conduct i ng
material (410). 2. The necf%%ho%%lgl& d%ngs( Coc}ﬂc als%cf,lg(l: zli‘fjgctoexrliogaelJC 9'h 't hat
t he encapsul attiegn fofl liched dut ed ssulostdr atee x(14ta)t liog) cdredi-ed out i nmedi at el y
after routing. 10 3. T@esggggadm@qiﬁgrddii g+he ¢hahm,i.@r 2, characterized in
that the routing is carried out by grinding of the peripheral annul ar edge
of said SeOl substrate~(4}ctashmentthelf Grpt Kod tadEdr dPRg toretaier 1 o 2,
characterized dyt(R3t dohe JeULinNGd SHeafrhedoautsupystetghi ng of the

peri pheral annul ar edge of said SeOl substrate (4). 5. The nethod
according to any of thé précédfA§mEr&r s,

10 - a first sacrificial oxidation, followed by
a first deoxidation,
- routing followed by encapsulation treatment
according to the method of the invention,
- optionally a second sacrificial oxidation
15 step followed by a second deoxidation step.
Both of these methods are particularly used
for providing substrates intended for partially or

fully depleted SOI applications.


















