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25 \ active layer from this implanted substrate and transfer it onto the support.
To reduce the roughness of this active layer, a finishing annealing
operation is then carried out in an atmosphere containing hydrogen, an inert gas or a
mixture of the two gases, at a temperature between 1100°C and 1350°C. |
_ The above document specifies that the aforementioned heat treatment
30 may be carried out by a technique called "long annealing" for a time between 10
minutes and 8 hours, or by a technique known to those skilled in the art by the name-
 RTA (rapid thermal annealing). In the latter case, this process is carried out in an
RTA annealing apparafus that allows rates of temperature rise of greater than
10°C/s and relatively short annealing times, of around 30 seconds to 1 minute, to be
35  achieved.
Finally, this annealing step is followed by a sacrificial oxidation step.
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30 An annealing operation at 1200°C for example is an operation during
which the temperature gradually rises over several hours and is then held for 5
minutes at 1200°C. | '

As may be seen in figure 1, the higher the annealing temperature the
smaller the thickness of the SiO, for a given thickness of the silicon active layer.

35  Moreover, the smaller the thickness of the silicon active layer the greater is this

effect, especially for annealing above 1100°C.



effect, especially for annealing above 1100C. WD
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30 : Also known, from document US 6 372 609, is a process for

fabricating an SOI substrate that comprises steps of detaching and transferring a

silicon layer that has been formed by the implantation of hydrogen ions.
According to the above process, the steps of finishing this substrate
consist in carrying out, in succession, sacrificial oxidation, deoxidation of the

35 sacrificial silicon layer and then heat treatment in a reducing atmosphere.
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process comprising the following steps:

- formation of a weakened zone within what is called a "donor" silicon
substrate, this weakened zone forming therein the boundary between what is called
a "thick" layer, the thickness of which is greater than 150 nm, and the remainder of
the substrate"

- bonding of this donor substrate to what is called a "receiver"”
substrate, a silicon dioxide layer being interposed between the two;

- detachment from said remainder of the donor substrate, along the
weakened zone, s0 as to obtain a semifinished SOI substrate comprising said silicon
receiver substrate covered with said silicon dioxide layer, which is itself covered

with said thick layer; and



weakened zone, so as to obtain a sem finished SO
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25 - said weakened zone is formed by implantation of atomic or ionic
species into said donor substrate;

- the process consists in forming the silicon dioxide layer by thermal
oxidation of the donor substrate and/or of the receiver substrate and in bonding the
two substrates to each other so that said silicon dioxide layer lies at the interface;

" - said ultrathin silicon layer has, over its entire extent, an RMS
surface roughness of less than 3 angstrdms over a scanning area of 30 pm x < 30 pm;

- the thickness of the bur1ed silicon dioxide SiO; layer is 50

30  nanometers or less; t
- the uniformity of the thickness of the buried silicon dioxide SiO,

layer is equal to 1.8 nm or better; and



- the thickness of the buried silicon dioxide Si02
layer is 50 30 nanoneters or less; - the uniformty
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25 - figure 5 is a graph showing a parameter called "haze", meaning

- the "background noise", on the surface of two batches of SOI substrates obtained by

a process of the prior art (A) and by the process according to the invention (B),
respectively; and |

- figure 6 is a graph showing the change in thickness umforrmty

30  Asioz for two batches of SOI substrates obtained by a process of the prior art (A)

and by the process according to the invention (B), respectively.
Description of the preferred embodiments

35 This process will now be described in greater detail.



35 This process will now be described in greater
detail. WD 2008/093187 PCT/IB2008/000132 7 It

a first series of steps for the for
W(gg@@#ﬁ&?t and transfer of a thin |layer ont 1;@/*}%%8{000132
substrate, illustrated in figures 3A to 3D, and a
second series of steps for finishing, illustrated in

figures 3E to 3H Figure 3A shows a donor substrate 1
made of preferably 5 single-crystal silicon (Si)

?(r)\e/:r ed wi tah I@co?ﬁﬂris@?ﬁ ﬁ‘i‘ét%éh&ﬁ}f(s@ﬂga)r {h@f@fmz&lont B&achment and
i C ars e n neric ef erence

20 tra‘i’ﬁg %{éi‘ g%“ faé(%?m? arFEVOfr Jogirate s B?ﬁﬂ“ﬁ’g ures 3A to 3D, and a

oXisel@inid geri@foftsteps ﬁﬁﬁhﬁshnsg,l Badstratee 1r1ﬁ@|lire$T&E tdnaMe been '

formed by degosn t| ﬁonventl ona

[
chemical vap Ifg’uoleep A7 S t2cHGu ébsl? San toaii‘?]o%f preferably
Sskislngbdcriystal filscerr (Sipyovdred vothae rsdmyngiw)@n@r(sm dayiec 3| the free

VaEQ{faQE‘o?‘%ﬁhéH stﬁ@ﬂumEP&Y%fe&hmdDr essure Chi m cal

Vapor Depositlon gure al so shows a rece
substrate 3, hﬁd}él(@f lagern% mycqeygl{ QIOHthermal 0x1dat10n of the donor

prltsumm?t Bbl & vk ivean forﬁ'ie@ tHyede%BSIﬁBQV&naamonauy by one of the
a rnatj ve e

odi
SRUREA YoE Caoulon e iy St dontpie, ST ip fhe arigby the

IOCaseronyﬂne ot (ShesicubtVepdr ilepssibpectmt! “LBCVD” (Low Pressure
i rﬂ@;ﬁ,g{cg; V‘%’f%gfﬁm’g c or i oni c species through the

oxi de e expression "inplantation of atomc
or ionic speElgelse 34 glsoshensy & raseider subateein Sampde of single-crystal or
bombRL mnetgy]lgohese speci es capabl e of i nt rodu0| ng
them” 20 int the or subsﬁlﬁrate W|th
- concentrati oRig4fe & ﬁ%‘é"&eeﬁ{”ﬁo qnﬁén n which there is a
15 subshketied zvhd 10 Wﬁﬁimethé démorstisstraenioar ded surf ace 20

for the purpgseg.of cr t|n

zone 10. Thi g’ ﬁbﬁ)ga I%ﬁtsélgfet E ﬂa;? S['ilg”e\é\:ge?lr X ankﬁﬂtatlon of
f omtomgg anpng apsclngthlrMhph@@eéelakcm?m by the name

Smart - Qut (1) gpf ué){#i’@scsloqet'ﬁﬁ l§nt§t‘?(ﬂlc &JiaREnit N RhRCE §c1es

may be found 1 n t docune Silicon-agn-insulata
t e¥AdAtBRY o mﬁqr’emYatr%nhaédrwelbw thf‘sse éWSé@P%h ®Af introducing them

20J eaﬁo Hhegddxﬁa snf&traﬁ@eth éﬁhia\ﬁ@ﬁuxﬁeaﬁ&mlrgmﬂuﬁla Iﬁ’eﬁé’t&mmed depth of
an he aken ne or.ns,t he L

ﬁ}?o%‘g? T erﬁSPa‘FCT %?yv% 8‘#88 sprface ieorrﬁ‘i’r (8 punposg,pf creating

t héhetkon gridswéekenat eorik. 107 HEhls typk aoftiadplamtatioh mgp b caoied out for

SQ{«%n@E)@%% ;B?%(ce?%? kﬁ‘i‘o | B9lne naﬁﬁ St | on, that

a single atomc speC|es
such as-for m@ﬂﬁp@ﬂewmﬁm%uhmr@wswamb@rf@g@nn the document

25 heh&mmz&n.@ﬁgw&r ter:m&ogﬁsnatmﬂs Itawm ageb&m B&YioR! feran Pierre
be a .co- ant atl on omcCc or speC|es t hat

s i Byah S %9%1 FEAPETTUARL- | enst two
di fferent spe€h¢ e@akenddfzone 10 forms the boundary between a layer 11 and

the remainder 12 of the donor substrate 1.
| The implantation of atomic or ionic species may be a single
30 implantation, that is to say implantation of a single atomic species, such as”for
example an implantation of hydrogen, helium or another rare gas.

' The implantation may also be a co-implantation of atomic or ionic
species, that is to say successive implantation of at least two different species, such
as for example co-implantation of hydrogen and helium. ‘

35 The following implantation conditions may be used as an example:



as for exanple co-inplantation of hydrogen and helium
35 The follow ng inplantation conditions my be used

w@?oo?%ﬁﬁ‘”p' e: WD 2008/ 093187 PCT/ |1 B2008/ 0001%/5&008/000132
antation of just hydrogen: the i npl antation

is preferably between 4x1016 H /cnez and 7x1016 H+/ cne
and the inplantation energy between 20 keV and 100
keV; - co-inplantation of helium and hydrogen:
preferably, in the case of 5 helium the inplantation

d bet
agze It f]e ;ﬂ'\éﬁ% %?Iég%ﬁ) éﬁ érﬁ T]/y&'ﬁ%eﬁ‘rfﬁe %ﬂy@ﬁ@tlbﬁ Jﬂ/o%'r?s preferably

_ ween and

keVbetwesn 4 eas%ndoﬁxh% @éh andy the qu%lpatqnsfgy between

ngeka Anat1oeeevo. 5x1016 H+/ cnz and 2x 1016 H+/cnz and

the inplantation ween eV and keV.

In the case of° éIBP %Pgﬁ?lb‘ﬂnéf&ﬁ% Pé‘abﬁ”% lrc?%}?'elmt case of
5t héelehj theimplanthfopdededs httwgen APkANT &t oar and 2k He® He'/cm? and

hy gﬁﬁantﬂHnsen'e{%'l BRI | 2 keSS arﬁpIdd]ifkl\ﬁ%atlﬁ M da§elof hydrogen,

carrie the thicknes
f oithee dmplanigtion ¢lose i3 Srptyean PéXMe PFécslt gd 2Pf¥ H'/cm? and the

de%ﬁFlagiah@l?e@eﬁgly ?ﬁ%@ﬂm@/ﬁ@mdmt he purpose ]9f
S|n‘p||ca| ) 1S en to refe
 {o s "thickd %’ﬁéﬁse%‘{%’ H%*Bﬁﬂ}?n (%@*Y?ifog,egag ﬁg,l,n Bium is
10t hipedferably @pmmdrbefdmme]lﬁﬂrdgem as opposed to |ts

state after Tﬁ{égu C@Qﬁﬁtﬂ I?)' n&; laIltLtl(y}P Sé dcaﬁ'teﬁo on SO n%hat the

possible to pro ken zone 1

of thiclpssoelthe yer llof@lﬂaﬁdu.scﬁt bgast 1 r.ocess known to
those skilleg, {h@ &ﬁ%fﬁﬁé d@s%rlpﬁ&? @Mlﬁfso&ﬁﬁ&r t80 purpose of

Fi gure 3C shows rec r
uBRRiicatian, {tais kl)aryéﬁéhlls “Brostoto b et ¢ Bﬁtﬁ'é‘lf‘ti lpyes” gy though
15 Of 1t| IsSsﬂn?ﬁ)e%f d eficltrRBe gebaltd, thu 150t e, kaeppafrdofo ithetate after
ue}/lﬁ@ 2.0of the donor substrate 1. The bondi ng
betS &R MR- subst rates preferably, but not
necessaru |y, Ittwéndd abdoabe possitioite prddace duthwsiksnedimdng h@ in the -

?%W%é P{%‘.%Eg 26, Egt?fr% bRQhe]éﬁ’)cQéé%B%q m&@%mr&aqn the art as

wn in the figures,
WOLhecE %Nﬂeoceé@ncel vable to formor deposit the Sl 02

20't ﬁyer 2 ggl tP%ufeeS@bMﬁﬁs &eb&bﬁﬂm@ 88 gectReNsubs@ate 3ig brought
€ asse

(P GEHEAE HRMSR i SR SRR TR A, VB HEREanLA the SIOs

zoiwyed D of tHewlener substrat¢ hi s case, it woul d be 30
preferable ! gnl obdRafls IRRORN" e ALR! Shbdatfes gsf»éf&amlyonbut not

layer on the donor s re ca

t heedesgairidy; ttakes placeibty rb@iewglarp@rﬁem@n and dhsy b@wl)e/n g ipterfagg bears the
25t hhgmBfiol 8GticH&: 4.| ayer to be renoved before the

bondi ng. ) . ) :

- Although this has not been shown in the figures, it would also be
conceivable to form or deposit the SiO; layer 2 on the receiver substrate 3 and then
to bond the assembly to a donor substrate 1 that has already undergone the
implantation for forming the weakened zone 10. However, in this case, it would be

30 preferable to form or deposit a protective insulation layer on the donor substrate 1

A before carrying out the implantation, it being possible, optionally, for this protective
laye} to be removed before the bonding.

Figure 3D shows that the process then continues with the detachment

of the remainder 12 of the donor substrate, along the weakened zone 10, so as to

35  transfer the thick layer 11 onto the support substrate 3, more precisely onto the

oxide layer 2.
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Fi gure 3D shows that the process then continues wth
the detachnment of the remainder 12 of the donor

W(?%@ Jf;ﬂg.;e al ong the weakened zone 10, so as S@%/Ila%osoomsz

ranster the thick |ayer 11 onto the support stra

3, nore precisely onto the oxide layer 2. WO

2008/ 093187 PCT/ 1 B2008/ 000132 "9 Detachnent nay be
acconpl i shed by any appropriate technique known to

those skilled in the art, for exanple by applying

St resses of @)e&eﬁﬁfn@'ﬁt’ amay'TBé: hiBbAplished l%h%ﬂy Capprépriafl Bochnique

str
G op thogrilleddin be GroRroe g BY Bb I grEs et thermal,
senmédhmmsdﬂe)dchérmbel orighe fini shing steps will now be

descr! bed. Acﬁuolg d] Q?l?]sttr%tet QF—‘ tlll g t" xﬂi cé(rlliﬁ%&)rﬁ e%%l(llfltor" type,

conpri se at I'east? ayer
ex aefetencesyS,9nobtained uralhe@mnd'ansh@du stafeol | owed by

deoxi dat i on) iTpt A@RpHY step's%ﬁﬂ n@@%@ieb&ﬂ)eﬁn a gaseous
at nosphere conprising hydro /or argon; and -

t hi nni ng of ﬁ?@or&mgéam@'dnm%wne e$ea°39‘§}s compgise at least:

sacrifici aI OXhldﬂﬁ) b @f tipthickt lagdt 11S(fe0éNahfle by kadificidl®xidation

Surfl? ﬁg hhl C Iayer 11. This operation is nmade
e(%fqa s B, shown in figure 3E, 15 an

optl onal heat lbnganmealingaind at pasaows dewosplerti ommisepg hydrogen

shq Bh%re 3F. The first step consisting of an

oxi tloﬁ I’s preferably carried out at a tenperature

bet ween 700C- Hiening obthe appeajpgythinaed lyer. ed out under

dry conditi onge sic@iticRx @ﬂﬁb@orpéfpelﬂﬁﬁinl 151 Ganf(eﬂ %uﬁg the surface of the
under .

igg@%ﬂ% ?agﬁg f'@pg an eousneias%{;apdséz)@ eacrlnthd%aqoﬁ S1GP; shown in figure 3E,
at mmsptienat heanicaintinn gndiéher b de@iidation\dhept shewntit Gigure 3F.

oxidation is;ga g-r ét%geg c%hs@tﬂl Yo éﬁ%ré&lfga{tlo P&?%ng}' { %@ﬁd out at a

t he oxidation
hydﬁmpﬁmtgmhﬁt\a@ﬁw%‘fﬂ@n@ﬂ@ﬁﬂon st ep resul ts in the

formation of Itamt§*] bk Q:Ql':heqI (fo'uﬁ&er( Q:%)ldltlbﬁé/ §br ina}nﬂé‘ by heating

i con
optheobal subatsate in é&@??@ﬁ% a@@é%‘?f‘de’é’tr é‘ﬁ‘yl?lh‘éﬁt CPB&‘FIB% ferample by
be heairgiigdn aﬁh@sph&elcﬁﬁ&m Wtet Vpok.enperature at a

const ant or i rat.e unt.i er re of £
about 1000C, < s SdHIeD it b seich ORI dhfoter BRRns, the
120Qdatioms amemplhﬁed may ialsode mbangxcii diithihydroghloeio asid.

atmosphere. T{e ogitﬁﬁﬁ&yﬁeﬁf %ﬁh(?ﬁ@fo%%%} ) §iBFon dioxide (Si0y)

exanpl e ar gon rogen or ot nonoxi di zi hg gases,
or layepd kk Qﬁ@eéﬂrfﬁ dhejthickssilicogdayprd L heat treat ment

may al so be ¢RE bpeehadUbatUrdehent s¥cmdW8p that follows may be carried
out by increasing the temperature at a constant or varying rate until a temperature of
above about 1000°C, and preferably between about 1100°C and 1200°C, is reached,
in a nonoxidizing gaseous atmosphere. The gaseous atmosphere contains for
example argon, nitrogen or other nonoxidizing gases, or a mixture of these gases.
The heat treatment may: also be carried out under a vacuum.

The duration of this heat treatment is typically about 2 hours.

It should be noted that this heat treatment may be carried out up to a
temperature of 1200°C without any risk of the buried SiO, layer 2 dissolving, since
the upper layer 1 10 of the silicon layer 11 is oxidized (reference 111), thereby
preventing the phenomenon of transport to the surface and evaporation thereat.



The duration of this heat treatnment is typically about
2 hours. It should be noted that this heat treatnent

§,6ATried out up to a tenperature of 12
ﬁ)gut any risk of the buried Si02 |ayer 2 POfm20081000132

dissoIV|ng, since the upper |gyer 110 of the silicon
| ayer 11 is oxidized (reference |111), thereby 35
preventing the phenonenon of transport to the surface
and evaporation thereat. WO 2008/093187

F’CT /1 B2008/ 0@¢LBg, trJeOtoEalr@éomaubxh%te&)omlwndﬁpﬁgﬁﬁt 3@Millows the

%’fé’fﬁ’%&"ﬁ ﬁa {Oﬁég‘gg}‘ 0?353&%%@93@ E%ﬁ%%&d Jfﬁissstep is for

st @ﬁamplefcafnedamhphmmwimg td Sﬂltsubstraitmfm rafewgninhes SOh solution
sub 4,Qn f
oy 37 by EaB0 R adka (2SR B3yt 8 1925 oW e, formple.

Sby vol ume, f dr fexaniphies o imniersioniafuthe substratavire this salution are
of shhRicH %I @ﬁlswh &1@' ﬁhé&J ufdx% e mffdr&b@mef&@ﬁand the

renpvi ng the sil n di oxl or ned

befthicknesnaf “tlw awr gqnaEdly \@rwv%rpahabcw &rhugdredrtg ¢ {ew hundred

Vardaﬁ&nétéﬁmﬂtbo%y,atﬁéuﬂﬂél@ésst of &ilfcemv dfumdr@itk layer 11 that was

na omate(i?_ fif E‘?‘X .the thi,ckness of silicon of the

t hi 81?38%@ ing defaghipChis *emeVslued during det achment is
10renoved. 10 Thus,th¢ bkenidmishfd sulsstrat 3 libobtaated. Fhe iresidual silicon

Obt ep%g my]@e: 10 eg{é%llﬁ:?érlgﬁ ﬂZ fgac%lﬁéd lﬂ?l%ﬁft&g"t llillﬁlayer", as it is

rica ereafter
I a)tblrlnefﬂa@tihﬁ thiek layeri Hner than the thick layer 11.

~Qther techni @‘éﬁe? tédhfuq‘u@é ﬂi?'tl'ilﬁnfh@@hé {hickMa) @V rard ds@knceivable,
al so concei vab exanpl e dry etching or

we tSugh %Srfpﬁﬁ"m%e A@&aﬂ%@r Yo elt‘}]i’éng nvention, the
15t hi nni ng of W&EOI’dhing) tiey®ivedtioni, She mlanmngobfouhb thizkt lagér 11 is

said thin |a 285
t hﬁﬁ"’fgd’ %l%igthﬁfay fll?sstﬁep, an egt?xt 8fan 150 nm
i s before rtlwdnezmtstept thesnaiearmgalmovmcamed pgu rtlas bgimg SthQ in figure

t hgiral anneal i ng to snmooth the SO substrate is
carried out in a gaseQus at nosphere coppri sj

hydr ogen and/A8is thf?rg@harmeﬁh%@ sapoiin e SHT syR3fepé1s c&fnedé’ut Ina
20t erzagioal é’thﬁ)sglﬁr&\@&ﬁ PR h pli0geh3rdlor apfonf B tad bsched sfasygen, at

ARG FP oo NaCE 5??%%‘J&%ae%efgﬂwf%ﬁeﬁ%go gl 1250°C.
in the af or effhist amreling esypellat Uore apmgbing,othaftis [teasy the SOI
ab%{flgstlja{% 1snilég¢l'tlﬁsth@%?or&91£:n é‘gﬁ HE fj_.l'ré"? ﬁ)r a?vl’eas% about 10

hours,” possi bly even u
| emnumanndmrmwwgm tvn@ of a &y hewrs %Slblﬁ’é“’ﬁéc‘z‘i’l“&@ hours. For a

25V\fmn|n€e 5Olesd BRAEN0 iifesd the@ettment! isiifieMRtivONGEI for longer than 8
%gom c.in ternms of roduct| on h Thi s anneal i ng
i s eussitisgodeneet ?Foé‘o Wi IJATRS ¢ lPrr?‘ffl'l? On §o84S-£ i nj shed SO
substrat e obfTaisnatediggliscdrfied owtfieneuicabldluridoe. | ast
step of the Q'Bg fifikRed $61 Sciﬁ)g%e oBtaEr{eng!) :f’rté refeter®d 6.

addi ti onal . N
The last step of the process, as shown in figure 3H, is an additional

30. thinning of the thin silicon layer 112 which, once thinned, is called "ultrathin layer"
and bears the reference 113.
The thinning is carried out so that the thickness of said ultrathin layer
113 is less than 150 nm. ' |
The Applicant has carried out measurements and observed that by

35 carrying out the finishing steps according to the invention it is possible,
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30 thinning of the thin silicon Iayer 112 whi ch, once
thinned, is called "ultrathin |layer" and bears the
113. The thinning is carried out s

qu)lig%gss of said ultrathin layer 113 is | egpéf}ﬁézoﬁsnﬁmsz
150 rim The Applicant has carfied out neasurenents

and observed that by 35 carrying out the finishing

steps according to the invention it is possible, WO

2008/ 093187 PCT/1B2008/ 000132 11 surprisingly, to

| Ghdprikingly, @ BIMRARS rRshAd§ oftheddkAthin lhy'!’étqm bl)%med and above all
obt ai ned an

O e B e b SRt Dbl G5 ot dts,

r esul ts are phetésatls are ploged e figuretd, obhislhckiwys, @n thbg-axis, the

| ay W RMS: fgéé}%ftsﬁi@of Qo %g?&? Erat?llim lgzersi 15'5' 6P r\]/aHMs gb.‘ﬂ iﬁ;ﬂbstrates,

varil ous presse
angspressed irf &ngstoms forrd ssgnrangarcapf 30 wm x 3@0um The

af orenment i ongg, Bﬂiﬂ&m}ﬁﬁﬁed foughidsS Sisc'@)gbrg’ééc@ﬂy M@Q@Bot Mean

Mean Square) val I s _neasur.ed
FoPe¥arg) ¥alug ébl‘g}p)leaswﬁg by i M (Aigriie orcgd\gﬁgosgﬂp)gf thg tip of which

exgcs@ga@tdﬁjarexpau%aen m@rmﬁ;rmighe rreasur ement's vver e

made on the gpe hand on .a

Subst rat 66 obPaARATIEYOLS yeisBadd Fi it Mg n kst batch A of

f i S04 siibgragss eptaininyr 2 pedessrihywhach the rftnishimgestepsnepmprised only a
{ftgr%t Alﬁgaluf%a{)ﬁe'rﬁg)n ?:Iimemg Hrﬂﬁ@h%ﬂtegiﬁﬁér B estez)t @fpdé?aflchmg and

transdferring t ayer
t héramfw@mgﬁbmhlcbﬁaygr SBG.0RM tsaelbir Bingk 0BG Sccond kel Bsof SOI

obtaisiads Rptainddl BE S%ﬁode@s Ym Whh:ht e firishisdktegs %ﬁpﬁl accordance

ot s TOEBROT i otishide) 0 eXipiIPD e Totjesed 58 Slrificial
dedxoxdadtionrsteptteforb efeateeachinentd eddathbne idng andaltrigestepa
| ong anneal I e%nqgnn e %ﬁﬂl Ty dxﬂ%' B{@eeﬁ ?}Ealf ltl{e Jhéss g@c\l)rding to

be seen that SS accor

al thewsveitéony @M@Vm@@sm@ghmdsé ofj | the al?trﬁthml layer 1113lg> e atperemably

apRIfeedh Mdditie R Uhe RMS %@giﬂb&' %estﬁ)‘fal%& %Hﬁhn %§§ than 5 or

val ues obtai ned are smal I, ?s t han
an g8y H ARESIGMSFOE @ SFANgE %rFaea 8¢ u@bxpﬁﬂ wmg e redﬁﬁ“’ﬁ\“éble as

I e ekl By e 18 scad®r inhké cAt@bbminddfer Bow scatter in
t he val ues opt ai n i |lust at es tlgﬁa

d. faor B. . Fi
val ue of the" 1¥&n HQE%{“W“SH%?J ﬁgg}? i ﬁ%\r’avcl% et i'y used to
t heharadtérigerth¢ ynifdrntityef tirghgleess ovee an antirnréa e ar ea.

The neasur em?gé ﬁme\ﬁﬁ{)grg&ﬁ% We?&dcagléﬂed Wit Wit H%&B@f AAaIf?lnﬂ prepared

escri above. Thi's aze va
me s dgsedbadp i s obtained by a net'hod:usi ng the

Oﬁt ical refl ‘?Effs |h‘été Yalidd, QRQElrk @ Hfm !B bsiciasa hethbe using the
T AR TE N T T T p—
I tan obplicabr dbkg:lkgﬂmﬁd noise" scattered by the surface, owing to its
microroughness. :
The haze value is correlated in particular with the roughness and the :
defectuosity of a surface. A low haze value H corresponds to a good surface finish.
The haze measurement is preferably carried out using an instrument
of the Surfscan SP2 (registered trademark) type as sold by the company KLA

TENCOR. _
It may be seen in figure 5 that there is a substantial reduction in the

average haze value H for the substrates of batch B.
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roughness and the 30 defectuosity of a surface. A | ow
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with a 50 nak&¥BR%r silicon dioxide |ayer, underwent
15a successi ve Aceilicom! donbatsubsiraad, doekiednwihda t30enanometer silicon

t he paranet.e | -
nePre esotalenyEn GLEREEL SRR 85Y o ORUEH oy then hdrogen
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35 The thickness of the buried oxide (SiO2) layer was around 50 nm and

remained almost uniform over its entire surface. The measured thickness uniformity
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is greater than 150 nm and the renainder of the
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deoﬁ]cgrll ayer 81&: thickness of which is 150 nm or less, and said finished substrate of
25  the SOI (silicon on insulator) type. :
2. The process as claimed in claim 1, wherein the long annealing is
carried out in a temperature range from 950°C to 1350°C. _
3. The process as claimed in claim 2, wherein the long annealing is
carried out in a temperature range from 1100° to 1250°C.
30 4., The process as claimed in one of the preceding claims,
. characterized in that the long annealing is carried out for a time of at least 10

minutes.



6. The process as clainmed in one of the preceding
claims, 5 characterized in that the thinning of said
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12. The process as claimed in one of the preceding claims,

‘characterized in that the thickness of the buried silicon dioxide (SiO;) layer is 50
25  nanometers or less. .

13. The process as claimed in one of the preceding claims,
characterized in that the thickness uniformity of the buried silicon dioxide (SiO3)
layer is-1.8 nm or better.

14. The process as claimed in one of the preceding claims,

30  characterized in that the difference in uniformity of the thickness of the buried
silicon dioxide layer before and after the long smoothing anhealing is less than 20%,

preferably less than 10%.



