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lower layer(s) being present therein. _

And a preferred (but not limiting) application of
the invention relates to wafers of the silicon on
insulator (SOI) type comprising an assembly of layers as
follows:

e a working top layer of silicon;

e an insulating intermediate layer constituted by an
oxide; and

e a bottom support layer.

Methods that are well suited to obtaining such
wafers are transfer methods in which zones of weakness
are created. Under such circumstances, the working layer
of silicon is obtained from a silicon substrate in which
the zone of weakness has been created.

An example of such wmethods are methods of the
Smartcut® type.

When the wafer of SOI is detached from its substrate
in the zone of weakness, only the central portion (which,

seen from above, constitutes much the larger portion) of
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silicon layer is actually detached fromthe

substrate. In the peripheral region of the wafer,

detachnment does not actually occur, such that the
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tenperature ranges that are referred to as "low' for

appPERAEPBAYCHEVE MBAFSIVENtS on. In the context of the
present pa¥RNt ivdTers owire 30gkerpalatur esulajectdef i ned heat

oy ERBABRAED, 2o DSl oSl ralye of pOMicyins e

20purpompssmtlon of one or more layers of the wafer, of
stabilizing a bonding interface between two layers, of
curing structural defects, and/or of dimproving the
surface state of the wafer,

Such heat treatments (or annealing operations) can

25 be implemented in a wide variety of manners.

Thus, some annealing operations are performed in
temperature ranges that are referred to as "low" for
applications of the invention.

In the context of the present invention, "low"

30 temperatures are defined by convention as being less than
a value of about 500°C to 600°C.

This definition is given solely for the purposes of
the present description, and it should be understood that
it does not necessarily correspond to a definition that

35 is universally accepted in the field of the invention.
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field of the invention. WO 2004 042802
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at "high" tenperatures, i.e. at values greater than

about 500(rea800(g Oneyparalsul abandenderiiagen at  "high®
t enper at ure eal i pg I r oC-
or SRy L B0 e oo KROYT SR HA® MBbur so0ec
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val MeeeraOl V\a;rﬁ{e%ll(lln@ p&RtApuIVMeﬁé) thaf ecsppeaataks0 reaches

be b gct HS g-felr pes, Odzﬁzfcan gali n% f%furatlon of

exa S afi eéi’l rapl er’rra oxird5f

( RTﬁ)né@/fpmg Sbehngarrfeathagorakirchpfi sapéerefwor helds underseconds
an oxj gl zing atnosphere, serves to oxidize the

surface of the wafer. 25 The wafers to which the

i nvent i oBhapptiectarrft hgsiChhe 280BRééNad £6 vaPi ofgooth the

t ypes, pRheabf Ng. waire: Appl i cant has observed t hat
drawbacks are, associ ated vvi th aI [ nﬁgoper fi ons

per f or mett on s%ch StV s. 50 pr etfddly, roughness
Apptpeant i basi obser viesk anseahi ngwacﬁpesat i onst of mdme exceed

RTP, tgggséégﬁéugﬁn9u1 %kaEQan séhare (rms) value.

Wafers (in particular SOI wafers) can also be
subjected to other types of RTP annealing, for example
annealing of the rapid thermal oxidation (RTO) type. Such
annealing, which is performed under an oxidizing
atmosphere, serves to oxidize the surface of the wafer.

The wafers to which the invention applies can thus
be subjected to various types annealing.

The Applicant has observed that drawbacks are
associated with annealing operations performed on such
wafers.

More precisely, the Applicant has observed annealing
operations of the RTP type (including RTA, RTO, co)
generate defects known as "slip lines" in wafers.

Such slip 1lines are generated in particular by
temperature non-uniformities in three dimensions within
an annealing furnace (i.e. temperature 1is not strictly

identical at all points), and they develop under the
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anneal i ng furnace (i.e. tenperdture is not strictly

identical at all points), and they devel op under the
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't has ﬁagso been observed that these slip lines are

genera? y initiated in the peripheral region of the S

waf er. Wt haml 2} saybrenaPBpsripenthatedgese misip lines are

phenamnon v ofiSidiR tdanesnat thiee petiphery10f réfeon of the

wafer_is particularly severe. RTP type annealing thus
5teMRE%% generate slip 10 lines, and this drawoack is

nor e pardiwtul il b Iseeer evd freravad igrts asonedyeedt bys t leencomenon

i nvention. (nmuktilayer. waf Lt . dgeran d -

nat%t?i aggléel l%t%bgg f Fom tggersn \(l:\%%giﬁ:}t%lkv}g ngiferi(égl%g) f%va(ffer s
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15 | evelgrof dhar mdhrstdess becadserehakhecyeryeha@phte slip
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a

10t hat 1%%Fs ARfoFNdFaMIEEPIST Tor BOERyEAE teitarly severe in
anngaféng pefidormal by tladi atvag heat (mdY oM oner ovafers with

nore heat .sources. A typical il ' IS
ann@l i ng° 98I g TR r anr%gel arr%fs eﬁ%t{?}ngggseat ifffea from
r adsaniomdwitive hetwafierl Hei ng pl aced facing the

| anps. 5&%}% H%Qﬂ‘béggak§eﬁ€§$s§§¥§é€ when ,areealdNg d:s, high
perforned by thermal conduction (as happens in an ,
1Sannbarehy fUF ndcem™al edtiess aPReatSeondlict Fi§ gusry rapid

25 puhpoKiRg #hesvafiery) .irfdiceanneal i ng that does not
i nvol ve RTP erfornmed_at

Lomper at br of TOHS i ARBACK TS TTECs. Wovbr B2 rbuduarback is

anohbee deawlreckwitgmnionssadveg wadidrmowd by radiating heat

from one or more heat sources. A typical illustration 1is

20 RTP annealing using infrared lamps emitting heat
radiation, with the wafer being placed facing the lamps.

This drawback 1is 1less severe when annealing 1is
performed by thermal conduction (as happens 1in an
annealing furnace filled with a heat-conducting gas

25 surrounding the wafer).

For annealing that does not involve RTP mode (i.e.
annealing performed at low temperature), this drawback is
less severe.

However another drawback remains: even with low-

30 temperature annealing, wafer deformation can still be
observed.

Such deformation is typically associated with wafers
bending or twisting to some extent, as can be observed,
for example by variation in the warp of the wafer.

35 Warp represents the maximum deformation of the wafer

relative to an "ideal" wafer, which should be absolutely
flat.
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can be observed, for exanple by variation in the warp

of the wafer. 35 Warp represents the maxi mum

deformation of the wafer relative to an "ideal"

waf er, wsich shaubd benabsdkatebyp bpbserve® with annealing
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obsgre\%gég%g?h%n%ggl ‘.Qﬁgg performed in RTP node. It

thus appd&rs & aARPEPFRg petdor ned6ALiRgGl tiPeykermed on

waf gf,g cwhbhean wdoerandiradeanf d@jer iaalds m5d§e|<§3i§3t @dterials
fromsem cgnduct ive nmaterijals is a
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Sdr aRAEES e Tﬁé%\bﬁ&&\l%fldtlﬁéWﬁva‘ﬁ?%ﬁa?& £ Eﬂ?\?ogtlsted with
thesieawdaraaWQacks To achieve this object, in a first

aspect, %}? «J—fglye%tf OE ar OVIJ_\ iaor{TEtll'éOd gf &g@ltate these
treating a Sl T ayer er w th an edge, e wafer

bei g avddeksf. materials selected from sem conduct ive

mat erial s, tB@hﬂE@QOdt$¥%'Kbb %Qﬁfacﬁﬁrléedfiﬁsﬁfﬁﬁspect the

duri ng anneal i ng, heati ng 21 % 5} | ocal | y an 1
1%se| datvapdlipraProNd dedgé mﬁt PGeP ep5 ttgl?gtéggoﬁnfnu&l’tl ayer
the Jageal @ifhewenceigs), heat abksenptbehngbynaddee of nguaterials

Such thod. rel ates. s ifically to t pr e

mul tﬁﬁﬁﬁgﬁ%re% TR avueCtaiLﬁf e gaete ahle QE% MeChog be“‘lg
whi chatwas ebeerdshawn uphdsy tdierﬁmalléan@a gng, heatlng is
assagd }tt%ql V!ééh]]qlgr dif & eEQD@@@l@él}'ﬂeQE RBROrAdONin order to

coefticient at gle of suc a nmultilayer vvafer
19 n thfike respastt ef < fhpgenGs t A nheat absorption
docuysentie suggest soI utions for adapting the heati ng

|O];1f ?ar \ggf e‘%@ Iaaﬁlli?lst\?‘pﬂdac%& aci v eé%(éltl;‘fgg:ae%tp/or egr;: (r)]ns pgpbiem of
t he rtd\ﬂftﬁrlayfd&\/\e)vaeﬁ'erd hoset dbeveents etgeaot Tseekpirpbaay which
way | has been shown up by the Applicant 1is associated with
20 differences of heat absorption coefficient at the edge of
such a multilayer wafer.
In this respect, it 1is mentioned that certain
documents suggest solutions for adapting the heating of a
wafer locally, e.g. by selectively powering the infrared
25 lamps placed facing different regions of the wafer.
However, those documents do not seek in any way to
solve the particular problem mentioned above. The
teaching of those documents is in general limited to
treating simple single-layer wafers without edges, where
30 the specific problem on which the invention is based does
not arise.
It is also specified that other documents suggest
solutions for adapting heating at the periphery of a
wafer, by using a thermal continuity ring.
35 However the teaching of those documents is limited

to setting up thermal continuity in order to avoid edge
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theroml ; conkinyity ring. 35 However the teaching of
t hose docunents Is limted to setting up thermal

cont i nui Eyaipl @ dePft o dFIMEEdge W3 P00 04802 the  above-

PCThé 820836805295 Gref fesdisn Micd) dRcDOle ConEeSRONGwing in
to theﬁfggflflc probl em nentioned above. Exanpl es of

> dockie gl ating to the above- mentioned prior art
t echni ques Woncloundeoehée f oflismioging H pamig cwhdch s in

01/ 985??&1&9{3 & OjLAMR rtik)onga%@ Acke IMd to return it to
conventl ona nanner to a sor_ eat an to re urn It to
t hethaf eprfpr sbrpounegndsin parpaebl arlaw thbuoyh Bhyany way
wayadslgépﬁ%nghteh%ihgne,_roritlst B idippRAsiibon d bfdertd Oaddress
address 10 the speC|f|chggg#%g%%P whi ch the

10j hvEREi BReFE basRbleny® Fg IHVETGSEO8 §870p58d) i
whi ch prepase 2adapbidsglbeaindg Uocal Iop7f anza watien propose

which is.not .a_.nultilaver.wafer. US 6.235 543 .and US
6 18 aﬁgén%Mi%ﬁe%ﬁn ogggaiéysyg?%nélewgg Fndw %ﬁp ts not a

condiil tohsyendeafewhi ch defects appear in a wafer to

be charagt erjszzedysthahswafgly | ke sg4npgbeipg & propose
mul til ayer wafer, and for the _purpose of subsequentlg
15adapyPhE Ehechelt ing asha FemetFbinof ¢here which defects

condphpans wnaden WohebrdefgcCtse appraract@Piadd, B399 wafer
662, EP 1 197 989, US 4 958 Oqt,land US 6 051 515 c oh
whi EhEEFOBBse™hera ™ot | ALY 1AYAgs 4RESTwayddf foT <

i npperebtiengotffhemubNeneecoft lyhosdagodcugentsededdesitiingh as a
thefgﬁngSHl%% those conditions under which defects appear;
20 and

e EP 399 662, EP 1 197 989, US 4 558 061, and
US 6 051 512 which propose thermal continuity rings and
ways of implementing them.

None of those documents deals with the problem on

25 which the present invention 1is based (preventing the
appearance of defects such as slip lines generated due to
a difference of heat-absorption coefficient at the edge
of a multilayer wafer).

Furthermore, none of those documents even mentions

30 the problem which is associated specifically with
multilayer wafers.

Returning to the method of the present invention,
preferred but non-limiting features of the method are as
follows:

35 ¢ the thermal processing 1is a rapid thermal
processing;

e the thermal processing is a smoothing annealing;



25 which the present invention is based (preventing
the appearance of defects such as slip lines

w@emensserl due to a difference of heat-absor pp¢DIB2003/005295
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Furt hernore, none of those docunents even nentions 30
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natures of chhe yE8r i ok Sagonsil twhiag e | @yfssred with a

the wafer, and on the baS|s of the _respecti
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waf er that .does h [

reduced %electlv % %h %t a'ktl]eg@lgﬁjorg?lte g%”é ap Fupply’ to
heatnfigarefie Jpowes sybwtye@ofaﬁﬁmar*é}@lel YT silﬁuaﬂcéfd:rolled
facgggegggvggge Is controlled selectively; 15 during
annealing, the wafer is placed within a  thermal

15continuity dé“trrlﬂlélt wehealifgy gehet yad@dpt 1enefeqd nyithin a
thetﬂéﬂﬁa$l@Bﬁtﬂﬁuldimsﬁﬂuﬁunme contan|ty structure

are adapted se| ctlvely is.an waf er
and, conparBd K EH dﬁﬁggllng a ma gtha? dgggenSlonS of

preSBattharad@e¢om¢mnuxuy<ﬂunu§§uqb ahe eHeptafl selectively;
continuityt§kguggggg iﬁgr%QNngi wafer and, compared with

20 annealing a wafer that does not present an edge, the
thickness of the thermal continuity structure is reduced;

e in order to adapt the heating, the spacing between
the wafer and the thermal continuity structure is adapted
selectively;

25 e the wafer is an S0OI wafer and, compared with
annealing a wafer that does not present an edge, the
spacing between the wafer and the thermal continuity
structure is increased;

e in order to adapt the heating, the shape of the

30 thermal continuity structure is adapted selectively;

e the wafer is an SOI wafer and, compared with
annealing a wafer that does not present an edge, a
thermal continuity structure 1is adopted whose edges
facing the wafer slope downwards;

35 e the wafer is selected in such a manner as to

present in its central region and on its edge thermal
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20 differences of heat absorptlon by the edge; and

(€3]

¢ a thermal continuity structure for use in a method
in accordance with any one of the above features,
characterized in that the shape of the thermal continuity
structure 1is adapted to contribute to establishing an

25 edge temperature on the wafer that is substantially
equivalent to the temperature of the remainder of the
surface of the wafer, in spite of the differences of heat
absorption by the edge. The section of the structure may,
in particular, present an edge that slopes downwards

30 towards the inside.

Other aspects, objects, and advantages of the
invention appear Dbetter on reading the following
description of preferred embodiments of the invention
made with reference to the accompanying drawings, in

35 which, in addition to above-described Figure 1:
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i's substerfialitey 2 efuivaliadramnathe teiperet tae bistdlelation

r engj {n fahi€s f“ﬁﬁef@&eﬂ%f é%%@é‘@rmla{bé&faaﬁ@ with the

the di nces o sorption by the edge. The
secxm%mn@iomhe structure may, in particular, present

an edge § hatj ghrepesadovpwagéls ar20 ti@\a@&d&st hghbnshge thermal
O her aspects, objects, and adv

nt a%gts . 1 .
i nverR u]a'i)}bear EREETSh r ed ol I’b%ﬁ%egc ively  in
deseshpéhotomdl prefeamnadd enbeailmegt s(3H) t hendnveént immealing

made wi t e C r.a gs, in
35 %er%pl(irnﬁé ad%ll %nﬁ}%&(;tb%&qu%scr :dbg’gq y&?e 1. WO
2004/ 042802F FT¥ ¢ B@oosxt@l@@zgsfrgm Fitéare@r a'Handbook  of

di agramBhhGe Vb eWnahudlct nsldy | aébﬂﬂow@@bl g224, 2000" by
annealing to be performed in a%cor danc t he

10j nvERTRDR; CEFRgur ed 538 H23E FPEVai'Hgr- St the heat

theéBEbrpﬁléﬂnEaﬁUbkyOStmuﬂkﬂﬂa&ennw&ﬁﬁﬂﬂeds a function of
respectivel ntional ther I al_i-n 3

and“ ' ﬁﬁﬁ%%??hve operq%l NS § o# t%ﬁ%au ns)%%t%l Sk ?E% g%‘ger.
3c); andwlFlngmeéwectakanﬁtrl@mlwhet%FkguFﬁnabo@l@ ofnnealing
Seﬂggeg&%%e{omw agd UEHBgn t e6BNQbORorin?24nnelPMg on a

I mans |.) is a chart showi ng the values o
15¢ hewhé@t—” 2Dsoiplti dh ¥ or of nultilayer wafers as a

functiontpfs tﬂ%tfaﬁlﬂfliﬁ@tngelﬁhlﬁkmB@ afort hpekayemng RTP
of the. wafer Wth reference in

an BKRBaPPRG™ hR¥al Fali GH 20 i 35 fsien = F%/’Ptt%éP%P ﬁaées

anneal i nghoa atydd vef erirkdaiiltlian edge. Dhes selected to

B BB S L By e b

20Thi §Ut3§lpea@1ﬁe¢hlsm%l I(@tlll@n hagepeemiyd| évéth@é t grawbacks) are

particularly severe.

A particularly advantageous application of the
invention thus lies with RTP type annealing, e.g. RTO
annealing, or RTA type finishing annealing for smoothing

25 the surface of the wafer.

Nevertheless, it is specified that the invention 1is
not limited to this type of annealing, but applies to all
of the modes of annealing mentioned in the introduction
to this text.

30 The installation 20 can thus be used to perform
high-temperature annealing which does not constitute an
RTP mode, or even low-temperature annealing.

In addition, in RTP type annealing (which this

installation is also suitable for performing), some of
35 the drawbacks mentioned in the introduction of this text

(in particular warp) can appear during the rise in



illustrate the invention since the drawbacks generated
by 20 such annealing (slip lines, and ot her
waeleembasks) are particularly severe. A parti cCRCEHIB2§03/005295
advant ageous application of thé&® invention thus lies
with RTP type annealing, e.g. RTO annealing, or RTA
type finishing annealing for snobothing 25 the surface
of térmpavadtarre Nelveeh hebepsriiormed dipdcirfs edhe hdwelheat high
i nvepthORd$re nOt limted to this type of annealing,
but applies to all] of the npodes of annealing
ment i onet i el iHHtTOdRS iidh FiBes $a & 330 thfe water 10

i nstal Jsabwanwzahcaﬁlg/hus:obeu@;aebdet Q aRRyrfsar mevertheless, the
5hlgh nperature anneal i %twhich does no% conﬁt g
BHe, Pori ey e HooWtt &mbsrat GFe "SRRG RS PXe
add|t|0n1n|m1Fﬁ?éfgpee®nn@aﬂnngt@whichfthmg 1nventlon, the
[ nst%}féf’lti@nlé S Plsp siidabl e for performng), some of

35t drawbacks nmentioned in the introduction of this
text (inlpaceiéd dumrly) B&n dAppeBHlBLLpHTt hfgsewith an

in M@@OO%/h%Zﬁ&J‘:?exPCﬂSéhB%OQ&&OSa@S malk 4 per abeted from
whi ch %ggrforned bef ar the dwel | at high

1Otenﬁ%mbf MCH G Mo as in Figures 3a to 3c,
t he waf ern 10partisislioan, mnim ovdy te visi blagelrayerfs. silicon

Nevert hel ess, th fer e y ity
as fen ?%h%& 3%03@su %%g%pre Hﬁedggpplﬂggiﬁ%nwgﬁ§§% & tine
i nveayeéoneft BéGewaher BOPPoraangOsupatspte| tiwbaghd may be of

equgﬁyykg%daanﬂylEkbﬁ??é Wﬁ{eélwﬂt@a%%rseQQ? t%ﬁ% category
waf er belngyna e of erials selected from

15senpepmaacty oo it #1203 209¢ parth ddi%arS e f&aﬁvm?el gLresses
waf gf eheSIeldg@oras @e:rmmm/mﬁmsudzmcm £5680Lpear by way of

waf er In 8r of Si Ge on a supporting
sub§¥?%?¥ g%ﬁgﬁiﬁﬁ§¢b3y ¥-any kind, for exanple of
Si), maféms mﬁlaIunespacegoryt15ugewéﬁalIypbeﬂﬁged that the

assagg@gggt%rg Mddee 15 tvbaecrmleééfe%&%esco afn tder edgRr is,
are ers, are used by wa
20 in particular, dlrectly' transposable to wafers of the

above-mentioned categories.
The wafer may also be a multilayer wafer of the SOQ
type (silicon on quartz).
In any event, the wafers to which the invention
25 applies are multilayer wafers including an edge, for
which the invention provides an advantageous solution
concerning any differences in heat absorption by the
edge.
The wafer 10 is heated by means of infrared lamps L
30 which are disposed facing the wafer.
A unit 200 serves to control electrical power supply
to the lamps.
As explained below, the unit 200 is suitable for
controlling the supply of power to the various lamps
35 selectively and individually so as to control the power

emitted individually by each of the lamps.



exanple in the text below. In this respect, it is also
specified that the description nade below with

WO edoenesee to an SO wafer is, 20 in parti cul B€T/1B2003/005295
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directly transposable to wafer&lof the

above-nentioned categories. The wafer may al so be a

mul tilayer wafer of the SOQ type (silicon on quartz).

I n any evend |, rédel vaf et s iso palsiscblehed mention ilbividually

appl,i & es%oqhgeer rELMltcte%y%r vafer §a|chI udi ng an edge, for

whi ¢ I'nvention ovi des "an  advant ageous sol ution
concerrnﬁﬁ}‘anﬁudﬁhﬁéreﬁ%§§mﬁﬁtﬁéét RVtpt | GRisy threhnique,

edges rhenvafein 1k 'rﬁach—?aﬁ&.d ézyarﬁ@p@swfdémrﬁ@wdﬂo 01/69656
Ianps L 30 which are gosed faC|ng 3%8 waf er. . 1
Sunithbgp seR¥S t BEGA %B ePBBEFREY r s J@ tigrerma

th&aﬂnaém:slngés axpl ahhed behowvaheumi ﬂaﬁ@@ i sre controlled
suita Ie controlling the supply of power to the

vart'8us’ 1 ar all Y35 sel ectively and individually so as
to cont rﬂhenmecmmelsoehﬁtﬁeanu Adi Fiigyalel ¢ byhdgdh gfows the

t heﬁ?é@étué’ﬂﬁo%c%%%w £Qﬁém3éggégﬁ§1t}l s/ﬁsru%ture 21

res ossible to control |nd|vhduall th
poW%@l%%1FPéHOB9d%aEHeI&ﬁﬁerF&@¢LﬁQ%eW H%Qcﬁ?pﬁgi?ed apart
abouketdf so echni que, reference can be nade for

exanpl e t_WD.Q1/ 696 5 whi S

annealinéh%pﬁ Fgfggrffég‘rﬁ%lggPﬁernalggﬁngg Thayti A closed
whi £hndg heh @t i oupllaamss crmseagmticelllgd abendi thduakfgr 10.
There cafy fésgtpﬁc§§?Q bﬂﬁghgqrech&Mnﬂgh S0pUBrifeco as an

appar atus 1 n section ermal conti nui ty St I‘UCt ure
21 "adgehicnLur s6ENES t he eI hizh afd GRrERINs amount of

spagstr aRalty tiheredgomapibepstbuctudyedl tBet Mtfgdd) of the
the formof a closed ring mﬁlch is placed

cont@heFi LAl Iy about the wafer 10. This structure
whi ch i sigomhendlyseeferofdstch as amructure, interfering edge

effects are observed at the periphery of the wafer.

An example of such an edge ring is to be found in
document WO 01/69656 (edge ring 17).

Some of the drawbacks which the invention seeks to
solve originate in the peripheral edge region of the
wafer (this applies in particular to the generation of
slip lines).

However it is emphasized that the mere fact of
placing a thermal continuity structure around the wafer
does not, of itself, solve these drawbacks.

In the prior art, the function of edge rings is

30 limited to establishing a degree of thermal continuity in

absorption beyond the borders of the wafer.
For this purpose, edge rings are generally of a
"basic" section that is rectangular in shape.

As explained Dbelow, in an embodiment of the

35 invention, improvements are proposed for such edge rings

in order to perform a specific function of local and



15 "edge ring" serves to establish a certain anount of

continuity in heat absorption beyond the edges of the
wowde042802 | n the absence of such .a structur ePCT/IB2003/005295

interfering edge effects are éBserved at the

peri phery of the wafer. 20 An exanple of such an edge

ring is to be found in docunent WO 01/ 69656 (edge

ri nge et 1 @o nedagft 4 thieord refndersisi nghi ath thhe pewigphidonl edge of

seaks. (9 SOIYR Ald WAk Idkhe el kRRCEAbCdgRy.
regi on o1 The wafer (this applies in particular’to ,
t he geneFmt imidigfioms diorp KPR¥E) . eAERevELnNPE. | sthe spacing

emhasized that theeMerend achoof thpl aghfgr a itthest@kounds  is
continuity structure around tfe ﬁ/afer does not, o% 11lowi
5i t 1T Ibl e tRERR AMEDERKS Y | AOFnETSY BB PR, The? 1 oWIng
f ungiié ona B r ety eextpargs duxr 1180 thhenithednad esbabkisshiong

a degree_of thernmal. continuity i i 0 ey,ond

the bordE¥s o<t he Via erérp'Foré/ktl#l]s af%%g , cgage k?%]ngasdap’.:(ﬁ
ar esgbeer avély ofasm & bdsingtisact bdn £hat FBermal absorption

recé@@ﬁﬂl@{eéptﬁgaﬁgg AsgRXRirai ied DeEew, fo @me purpose of

enbodi ment o i nvention, _inprovenents_are

10pr opeeEnity SUcBTBAGRT r iHgsSTEhleF d& T pePforitfar to the
speghfie fweetiranngf mogealhand MRR004L042802ng between the
PCT/ 1. B2003/ 0052§5t 12 stelrec.t i Ve ciaeq_ﬁt)ati on of heating
at EHS pEIPPhRPAI CRUGE ST thE Warer /pl aced at t he

center ofhtheiedge rdewirdd weldintomaseohcRhdona edgéehe edge
%P%?’ it%x@e walad g% iL%qn e e sdge éb@&rﬁ@f’oﬂ heoefficient,

surrounds 5 generally dinmensioned solely,
15f or thhe purposeastingl |iini AgIUERE - nefler the PPy, "1t the

dur hpgot-peibhethBk rPE0sREShAYLhkN ddde idWVeltd omafdhiBequires

SPAELIY Can e pdapled Sohoct Vel 55 2 MICIOD Blacing 1o

waf encteastlie purpose of 10 returning a greater or

smal | er zi”rrlbl'lor}tde(%f t:h)eag Py gggour}q@f EE Q:'h%t lﬂé}llgﬁl FANE cdge of

heat when t he spaci ng bet ween the edge ring nd t he

20mafeheiswsﬁ@r]eﬁ¥mz lamps L facing said ring are powered

selectively so as to adapt the heat power they radiate to
the intrinsic heat absorption characteristics of said
edge.

Thus, with an SOI wafer:

25 e the central region having an SOI multilayer
structure presents a thermal absorption factor lying in
the range 0.4 to 0.8, depending on the thickness of the
SOTI;

e whereas the peripheral edge represents a different

30 thermal absorption factor. For example this factor may be
about 0.7 when the support is made of silicon.

It will thus be understood that the central region
and the edge region neither absorb nor reflect infrared
heat radiation in the same manner.

35 These differences give rise to localized temperature
differences on the surfaces of these two regions, thus

encouraging the appearance of slip lines.



When it is desired to increase heating at the edge of

the wafer by using this |ocal absorption coefficient,
wa3004/0¢2802 he spacing i s reduced. On the contraP@T/IB2003/005295

t he absorption coefficient at flBe edge of the wafer

requires heating at the edge to be decreased, then

the spacing is increased. In order to take account of

t he peripherealapedgg oheadngheawmafBrs tavgel appdettively and

facy i,d. rin e d el.eGtii v t

e e

heatbabspt pei oby chig aedef i stiesedtalzhi ghnerfyeof THeperatures

W thhan SQle WahBLttarBial e eRptifall iRyl 80ehawimyy 80rface of
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t her nal 4. thereb
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peri pheral e resgnt s ' ent...3Q t
bsor pt1 ohct aeparSepsr ol AL PhepoR (iRl mixcure,
abofibrOe¥amhéa ehaiztpper ofi Sydageesr agid jag@en.| omiiy could

t hugebgiypggrﬁtgpdpdlk@taitdgfn,cent ral region and the

edge region neither absorb nar reflect infrare h%?t .
10y adi at i oRN? nWRRET shfre'RRRREr FOB5 RRedOShi Mg iterittes e direct

gi venFiseelio deakiized ¢@npes atuoe thé f aaepeesL onhbhever a
surfac of these.two regions. thus ncou ing the .
Sppoariics BRAEITh TP acEoh e otaiEa EhgR LRSS Ednduct son
PCT’i B20D8/ 985295 nixByreadapting heating at the edge
SeleCt'V%h¥sa@gﬁih95?££¥ §8chakeaeeeUNto Ry tHHS temperature

difference in therna absorﬁtlon by the edge, the,
15est abl tRmeAfesf by erpératiivesy taatrateizybshtantdaiqys lamps

equimatentcovesig heasdir face of 5 both of these regions

of Lhe vRLeL e, SO ped.  LDSLEbY.. BT rosica o
Wi t Bha gaseadssn xawpe, d&ocoextanple atakert ureaibfly of the
2¥g%§_%2c%99eaﬁgg&f QES&%pgf%%cjc&g%éyéikﬁgsm‘ép RPUEE central

20 region and of the edge of the wafer.

These heat absorption coefficients are essentially
determined on the basis of the natures of the materials
constituting the layers of these two regions in the wafer
and the respective thickness of said layers.

25 Figure 4 thus represents the simple case of a wafer
comprising a layer of silicon on a layer of oxide on a
gsilicon substrate.

In this figure, it can be seen that the heat
absorption coefficient varies as a function of the

30 relative thicknesses of these two layers.

Naturally, it is possible to establish equivalent
charts for any type of multilayer wafer, as a function of
the natures of the various layers.

For an SOI wafer which 1is a composite structure

35 (i.e. built up as a stack of different layers), it 1is

generally found that the central region corresponding to



10 The wafer is heated for the nost part by the direct
infrared radiation comng fromthe |anps L, however a
wanwilogrsopart of its heating comes from ther maPCT/1B2003/005295

conduction via the gaseous mi %#ure. This facilitates

| ocal control over the tenperature 15 of the wafer by

sel ectively controlling the various lanps that face

sai tcheyvaéceI 1tta§1ebf delbsdbslefe s hdrwt selattdoes comrapeisipheral

apphﬁg Jarious |anps, account is taken mainly
respec%lve heat absorption coefficients of the

central I20sreli easand toflid hePREYRr bite hbowdkat, thigesgentral

heat.apsor pti eRecRafbiCiepbscare esserldRl | Yas compared with
determ ned on the basis of tge natuges of the
gy e7EP

S rat B¢ allleatdoist FPAET ngPy ik tedhde Pughon-composite
regéonsctiiré he wafer and the respective thickness of

said | ayers. re 4 th sents e _Si

case of ﬁa?epugggzp ?glﬁaggrlagéﬁ gp F%?cgﬁdqﬂéae out of
Iaymataflwkldeebﬂcaed3|fr@mn %@mmﬂ¢@dw?tlvetrméﬁerlals the

1 Qo6er | 6RN PO SORR MinddiCoRCale ADSEAPLID o adapted

ies as a function of relative
10t hi ekhessesedy tRedeatnothayEPBETRAL &reaucyl, §@ pggreater or

DOS%Qg@rt @x@éh@bthéﬁ eheli et Btier£hard $idoraany flyr&B:ion of

of nult] er wafer, as a nctiQn of he natures of
t hetB&r 8ﬁ§ PRYBFRE 1R ééﬁlﬁﬁi erfwﬁkgﬁ gwg regions:
conposite SfruheUeégeBBailaebebuiabsgmpesoa.s@%ﬁquﬁent that
differ RNV [ er y. fou t Jthey £
cent gaﬁﬂéﬁéfoﬁ&%%ngé%oégl%3%t§%W6€§%M?%%%§%ZO The wafer,
15PCTEhBRODSABGHZ95S BATPRECBORL| thel fedgiss died! |igsstieatentral
thap.gdoeg,the peripheral edge of silicon. In such
case it I1s a proErlate to heat the central {e [
the wafef mbfe FRSn CRBVEDRfe, S55EUnPd edPRRH
heahingihbat swetkdnger appltted demtaralonegdrposi t e
StrUCturB'Fgg%lnlnglkhla%g .% %f@tﬁgnan%gQ%cqggts of the

made out
20 layers of the multilayer wafer thus makes it possible to

the

adapt the heating applied to the various regions of the
multilayer wafer.

It should be understood that this adaptation of the
heating can be performed, as explained above, by

25 selectively adapting the power fed to the wvarious
infrared lamps.

However, heating can be adapted by other means,
either as an alternative or in combination with such
selective power supply to the heater means.

30 In any event, the heat absorption coefficients can
be determined in particular by using charts of the type
shown in Figure 4, which, for a multilayer wafer, plot
the heat absorption coefficient as a function of the
nature of the materials of the wafers and as a function

35 of their thicknesses.

Thus, with selective power feed to the infrared

lamps, first means are made available for making the



materi al selected from sem conductive materials, the
power supply to the |l anps of the apparatus is adapted

waomehmeti vely to heat the central region to BCTIERA03005295
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or |esser extent than the perilpheral region as a

function of the heat absorption coefficients of these

two regions: if the edge has a heat absorption
coedthownenbft hatat iascdxmﬂze‘lry tdzgrtead bf tthe cemtirals regions
regipen n heating is stronger at
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heatPh§°Ran" be" pett of neognlté:ls%depl ai ned above, by 25

sel ect i vaye*aelaptl Rg t hexpowared edbedowhe vaudlousa thermal
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ot her neans, e|t er as an alternative or
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chaP25e5f "Phe ¥ybETShown in Figure 4, which, for a
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naterla the warers and as a unctlon

15t hi eknebsesnvanusonwi th sel ective power feed to the

i nfraredrnkanPsecdid Sti MfRaR&En2:e iRde cavai babl 6pf 06nally be
maki ng the WO 2004/ 042802 PCT/| B2003/ 005295 15 anpunt

of ﬁ@@?lﬁéfiu‘é{”? YBR or ett DYy RUFESIHATIRE 1 egi ons  of

t he waf erefurRibgi ftor mch&hesleefa Bt qweansudanr espondture 21
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doegh%%%SLékg u%urquatkg sO%t&%%th@%eQ&L?nbewgfgled around

the wafer and at the same height as the wafer, as shown
in Figure 2.

Depending on the constraints associated with the
annealing furnace used, this thermal continuity structure
may alternatively be placed around the wafer but below
it, so as to enable the wafer to be moved into its
annealing position by following a horizontal path.

Figures 3a to 3c show three types of thermal
continuity structure.

Figure 3a shows a conventional configuration for
such a structure, where i1t has a rectangular cross-
section of constant thickness.

In the second embodiment of the invention, it 1is
possible to use such a thermal continuity structure by

selectively adapting its dimensions so as to adapt

35 temperature locally at the edge of the wafer, taking

account of the local difference in heat absorption by

said edge.



5 of the thermal continuity structure. In this
i npl ementati on, use of the structure is optional: it
W@ a0v4loe28omi tt ed. However, as expl ai ned bel ow, BOT/IB2203/005295

thermal continuity structure t@&n be adapted and

i npl emented 10 astutely to constitute second neans

for maki ng the anount of heat actually absorbed by the

vari ous A eghbrisef st hectwed €21 mbt ee unof ospctSophas shown in

adaplatl o/l gegiationgabathe LR CABL Mo Yincrease
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Zgg%m‘?ﬁ’ja‘%rgaa[:ﬁt%tet%’e X end| nghgnwggg constraints

eal i ng fUrnace used, this
t her mal Riymivid y tst r uhe uraasemapfal $@F naitr ve'hycbe the edge

eng%f <§Ee ng BEQt“@E%BrBHEerEB@T%§ChEntS%régtbg than that

waf er be nbved into its. annéaling
10posef i oy Cieélltlré\?m ngedifor i AR althﬁgtkﬁlesﬁl gffestiyd ttdrermal

3C showd diH ©e ts)t&el&t@fret hgg Malmaldent | Bhhhy St rwetlte.be for
Fi gure 3a. shows q:Itl onal con igurati oggfor 30

such'&E3 Jrrb%t&br“é £958s 78] recazlt angll 8796 oss-
secti on nf B@nslwtpmmmdrfests: ddepthessleognidrely the spacing

enbgdbg?ﬂ&egf thge V\)ar%%?ntalngn ’thl ! tfl’lsern%qs%cmtﬁr{ﬁtlﬂzsestructure

érmal continuity structure by selectively
l5adapting its dinmensions so as to adapt 35 tenperature

| ocal l'y Pﬁc%gﬁéﬁﬁﬁetﬂfstgﬁa@@ﬁ rcoh@khﬁgteQCQ@U&%dﬁhlng the
the local difference in heat absorption by said edge.

WO 2OPRF RSN FCT/BAE 6955958 W£6SA -t hi cker

struct ureo2l tte eabofreseeht bonad s¥wwn dase, the spacing e
should be increased compared with annealing a wafer that
20 does not have an edge.

It is also possible to adapt the shape of the
thermal continuity structure selectively so as to adapt
heating at the edge locally and selectively.

Figures 3b and 3¢ thus show specific shapes for the

25 section of the structure 21:

e this section may be shaped to slope downwards
towards the inside as in Figure 3b; or

e this section may have a rounded top, likewise with
a surface that slopes downwards the inside as shown in

30 Figure 3c.

In particular, adopting a thermal continuity
structure 21 whose section presents a downward slope
facing the wafer, contributes to reducing temperature at
the edge of said wafer.

35 This solution is thus well adapted to the above-

mentioned case of an SOI wafer.



Figures 3a to 3c of greater width) tends to increase

tenperature at the edge of the wafer. It is thus
w@omgikdse2z t o vary the thickness of the 5 therp&l/1B2003/005295

continuity structure as a funcivon of the respective

heat absorption coefficients of the central region

and of the edge of the wafer. Returning to the case of

SO in witich the edgphapiesént staaheat talgsor pibhare-mentioned

Coeéfé %h <t9rL§a{<QLr tt ttoh‘f’tthe ]SQZQ; 51‘_het1'feergtrﬂlcture 21, to

reglo ness the thermal continuity
st ries unegnstudel Per thﬁaﬁplaﬁl%@ul&’d baendf of° hRfeshpRg &L the

vafefrihatrdoes netnhaye amgdeel lih | 8oAbsAapessi bkech one
to adapt selectively the spacing e between the wafer

Sand®® N ¢her mal continuity structure 15 21.
I ncr easur@gehl(slspa@itngammm bates be rtedieci ng tdenbination

temper.at ur 0 or
abon"&/) msnt ﬁgﬁéévg cagre gﬁt%gfgﬁam néhg 12%1“%% d be (combining
i ncreds edivphpaerth i els an@al § almakatippat aspQ mentioned

doeg, ¢l have an edge. It is also possible to adapt
t he shape of the thernal contan|ty structure

10sel ect i vEryasd-igd ol BRI tdatdThgPht Hife dRjgention, it is

| OC@iéd @@Qsﬂ@i@?ﬁd) vty . ciid iy esft AnarkiBt dhuen showigure 4
spe or t 25 sectl £n of e structure

EOfhl 53 gtlpgn e et Saped” oejél gﬁé%do%v\%r%g and that
towarelsemh:e i nsidetastial I guren8balant t hileagect ialsorption
Mayc DAy e; & LOURARM {aP cditk@W seqtchhand Shriaceckbal

sl opes downwar ds i nsi de as _shown in Figure” 3c.
151 n partiBaiar Ca@ddﬁﬁl AGhACYRr "e%}ﬁ%lilﬁﬁmlwo consideration

St rugtuhgrdleWhese SeCt he PrLesentsnar dovnives dtskopayers of
faci ng the_wafer, ntribytes to reducin enper at ur e

at “PRe ¥Y ‘f\érofl%altg1 :EWOSSr?ﬂ?gngol U%P% n& € { fpPpective
wel thadepeedes oof hehesdzoleryenent | oned case of an SO

waf er. V%%z%yﬁhn%%ﬁg% ch%l%goggé8952ﬁ§v1ng layers n@de of

20 given materials is to processed, it is possible to adapt
the thicknesses of the layers so as to achieve
substantially equivalent heat absorption coefficients in
the central region and in the edge of the wafer.

In this third implementation, it is also possible to

25 add selectively layers or layer portions in such a manner
as to modify the heat absorption coefficient of the wafer
(for the entire wafer, or locally).

This can be done to obtain wafers having thermal
characteristics that are modified.

30 In particular, this makes it possible to increase
the ranges of thicknesses that are possible for the
various layers of the wafer, for the purpose of obtaining
a desired heat absorption coefficient for the wafer.

Adding a layer having selected thermal

35 characteristics can lead to greater tolerance in the

thicknesses that can be selected for other layers of the



17 It is enphasized that the above-nenti oned
di spositions relating to the size of the structure 21,
wo e0040kp80agni t ude of the spacing e, and to theCHIERPES/005295
of the structure 21 can be adbpted in conbination
with one 5 another. These dispositions can al so be
taken in conbination wth selective power supply to
t hevd fsms- lst(igantdioy nthe Qatdpdseplemenitatiromg ¢f ddwired heat
invention.as nentioned . a e 1 athird
rnﬁ% At ﬁogfflﬁéepﬁvg§¥l%ﬂe Q?kgr al so possi bl e
to use chatts af theckieageshowh i hhEi guranges f opf possible

selgetd g &Sl tid pyese Wab s r NEt by ffe@dgeond thiBat wafer in
presents substantial]y equival ent heat absor tion

5 coeTHq G IOm LY PRt Kiht ? af 7B 8hMahETI A0 o Figure 4
Thi guitiadh Re rathhipevied bb éaksog wafergonsi deration the

natures of thﬁ—%dtee{,% e ISt utlp ﬁh € ;L. uer %.O?lf can also

t he waf |ons and t resp ect
thnmkneeemblnédthasehlay&ms ¢n paethculad, thea Waﬁ@ﬁ two
haVi %.raﬁll@l%e CI’?L%G&I \c/iggvgat erl al S I s to

proc se IS pOSSIb e to adapt the_thicknesses. of

10the | aye‘iesleﬁla@ tehbelnevees st e allPye&duial ERE water

heat,ahsor phisert¢agf fdgd @dis 1ayetBe et ) feglemented in
and in the edge of the wafer. In.this third

|rnﬂ?ﬂﬁﬁﬂ%ﬁﬁ%ﬂ1W%qh|§f£J§6 0OSsi Y G FeY5 R dispositions

Seleﬂéienﬁgweuayer@o@érhager mh&tlcﬁumpsw sich aadappeng the

as 1,0 mo f e S j C

vvaferara(c;jt 9% ecgatggeggagkgkhgm égﬁ qﬂ%hggrgggurg 21
15 dorenalol oty aitthenalléfs emavicag t h@ﬁﬁﬁﬁn ?ac?%ﬁap?,@%‘ée heat

t hazﬁb%? ot fé 8l £ R0 dft Past | e aEenEP!ﬁ rakesnl atnd of the
possibl e to 1 ncrease the ranqes of . thi cknesses t hat

ar P 2 bl o e &S BUEMAFEFs of the wafer, for
the purpose of obtaining a desired heat absorptlon
coefficient for the wafer. Adding a | ayer having

sel ected thermal 35 characteristics can lead to
greater tolerance in the



t hi cknesses that can be selected for other |ayers of
t he WO 2004/ 042802 PCT/ |1 B2003/ 005295 18 wafer - stil

wo evo4tsopur pose of obtaining a desired heat PCT/IB2003/005295
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absorption coefficient for thel#afer. Such an increase

in the ranges of possible thicknesses can be

characterized for the wafer in 5 question by plotting

a chart simlar to that of FQAI®BIA (which

corresponds to an SO wafer). This third

i mpl ementation of the invention can also be conbined

W th, anen@thddtdf diedthet féatsing wo mu g gt atdaws (10) with
desel| 055k aboue- 10 Pebeghing. bl %%n%?'a%eesm s | tgleelected from
| ay®t sSOF€ t he''fal'd i nserting specia

cars el dorplerene dnd e r tokhbi nbbe o A dreinst @h@raCterlzed

abOVI? {fﬁgéleaﬁ@'ngl apAskiiAgs héaehﬁgt '1\ée|a\6a(i%/&f|lrtg:ally and
the Tanps L, adapting the charact efi stics

of
the?%ﬁcfcao\fﬁmﬁ%ytéﬁr@ésarénzﬁr °r5 %ﬁﬁaEF‘?‘ﬁg sggunt of the
di ff esencest hetaren irhedaespesbirye ibeaby absoeftion
coefficients of the central region and of the edge of
the wafer to be mnimzed. WO 2004/ 042802
PCT2 1 B2003/ 085208 19cChriMBy 1.tA metieod pkeheding claim,
tre@ﬂé{%&@%f&%%ﬁ ?%ekhﬁ@fﬁﬁuiléﬁeﬂﬁif p?@c@ggfmgtgg a rapid
waf ér 'bel ng nmade materials selected from
sent oyt tPreceRtEdal s, the met hod being
characterized 5 in that during anneal ing, heating is
adapt ed IocaII nd selectively at the ed e in.order .
to fake & Sﬁﬁ¥’gf t RECOFRLRT diFF er &hCe | RERESHINT  claim,
abseh@facmethéme exdgetht Athet hotieaoedr dimpaessting is  a
precedégglglegggeaﬂ{h haracterized in that the therma
pro%e%S|ng a rapi t hermal processing. 3. A nethod
according to the preceding claim characterized in

thag the el UDETY N | 81&imld, SQ@Q&%kQ@rlzed in that
anneal i ng. 4._ A net hod accordln% to cla

Chapggtgbgg@@l|9quﬁﬁs1ng 1s an x1datlon a%neallng

20 5. A method according to any preceding claim,
characterized in that in order to adapt heating, account
is taken of the respective heat absorption coefficients
of the central region and of the edge of the wafer.

25 6. A method according to the preceding claim,
characterized in that said heat absorption coefficients
are determined on the basis of the natures of the
materials constituting the layers of the wafer, and on
the basis of the respective thicknesses of said layers.

30

7. A method according to any  preceding claim,
characterized in that the wafer 1is an SOI wafer and,
compared with a given heating reference for a wafer that

does not present an edge, heating is reduced selectively

35 at the edge.



the thermal processing is an oxidation annealing. 20

5. A nethod according to any preceding claim
w@bmnaeaser i zed in that in order to adapt heat i PQI/IB2003/005295

account is taken of the respegfive heat absorption

coefficients of the central region and of the edge of

the wafer. 25 6. A nmethod according to the preceding

cladm 2chamathedi zezscd¢ordirag sdiad heay abpoepeddng claim,

CORLLLCI BNS - Y ©4 ISt QUi NGd, 0B hbe DAS! Slor Neating,  the

natures of the materials constituting the l'ayers of
t heoowedler SUBRYY off O t RIS S dRpUPRe (lespetigeed facing the

t hi cknesses @i %ai1dd ayaks+id@17.. A method according
to any preceding claim characterized in that the

Swafer is an SO wafer and, conpared with a given
heat i ng & ef eeehod fosceowdfmy that dogs nprepeédsept claim,

oS s o0 D80, BRAFT BR0 b 0ms B g™ e water 1o
accpraltedy witbmy Pprideadicdg corailmuityhatgecerirged2ih-

that in order to adapt heating, the power supply to

infrared | anps (L) situated facing th edge is .. .
10contfol | &d sBEElPHveldFcaydgnap nﬁgho %ﬁicogﬂﬁﬁﬁdﬁagany31alm'

pr egiegh-A¢k €+ 2dad  irghanact eni zedeirntbhatdagtr itk heating, the
annealin t he fer.is |l aced within_a.thernal
con&?%%??%pgiru%furéhf21fgef8a 0. RIS yéc%%fﬂ%ﬁfre are

to ddeppedcediany iciedivn  characterized in that in

order to adapt the heating, the dinensions of the

thermal continuity structure are adapted sel ectively. ,
1515 11: AMvet B8EN@8cordigRy et het Br eddtfi ngPERSPALNY =~ claim,

charpgtgeigedzdd thatriide wakerwhsean iSO anaf®yr andfer and,
conmpared w.th gﬁnealin waf er thakggges not present

' 5 ‘
an CRUGRTeRhBIthi BRABREIDY fh¥fREr FEP tcORSen ity Present an
st regyar e thies uredkoeds 26f the thermal continuity structure

is reduced.

20
12. A method according to any one of the three
immediately preceding claims, characterized in that in
order to adapt the heating, the spacing (e) between the
wafer and the thermal continuity structure is adapted

25 selectively.

13. A method according to the preceding claim,
characterized in that the wafer is an SO0l wafer and,
compared with annealing a wafer that does not present an
30 edge, the spacing between the wafer and the thermal

continuity structure is increased.

14. A method according to any one of the five immediately
preceding claims, characterized in that in order to adapt
35 the heating, the shape of the thermal continuity

structure is adapted selectively.



12. A nmethod according to any one of the three
i mredi ately preceding clains, characterized in that in

woraan41802 adapt the heating, the spacing (e) be¢TE2003/005295

5
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15

20

the wafer and the thermal conkilnuity structure is

adapted 25 selectively. 13. A nmethod according to the
preceding claim characterized in that the wafer is

an 80 waf ermetithd cerparedng t htannedld ngpaewafiéeng claim,
t hat, does not e 3 d e .spagjin t

thec% - End e[Dd; 'SLﬁher Qc%n?‘?%ﬁélltt1¥ll§tr%%t %rcgel \é)@?@r and,
i nor@esEed MitiA apneabingcar HRAGTt Shahy doge @t myresent an

fivey %@negﬁaﬁﬁéymaPrQ§ﬁﬂhﬂﬁuﬁba|EEru@@@féctﬁglé@@pt@d. whose
that 1n order to adapt 35 thé heatin t.he shape of

t heo@FRe Rl Laormd rflig yaiah Fdolfe CPYTNEAFfed
sel ectively. WO 2004/042802 PCT/|1B2003/005295 21 15.

hod according to the reced ng c .
chajr ctefi ze¥® F!ﬂ ?hatactcn Water |ks an rg}(] RaFspddng ctaim

con@}aaneaicwnhzaimeal itfipta wagewateat d@e§er1@lct|§ﬁeslefht such a
an edge, agthey keSQHE'GHJty£§tEHﬁEHQ§lﬁ%g¥gxﬁéﬁh on its

whose % bord ersn?am ng the wafer slo downwar ds. = 16.

A neddod asberarhg t RRERFHTEEed n@O%ffa%ﬂ%entS that’  are
chaggsteshzesh iy dhatvdhemanafer is selected in such a
manner as to present in its central region and on its

10 edge thermal absorption coefficients that are

substant iml | yeepgulval ®nterdifig A het hdtheaccprdicrditg claim,
t he grecgglpgzgéai thgpaf%%t%ﬁk% %ntﬁeﬁhQQpﬁQ%lence of the

subStantra equi val'ence o t he coefficients in the
centpaffieftnns ahd ohe t enietrRje BItde ard enjtde edge of the

obt gipeg bystakihpgi h8§0 spnstgriayi omnthe ccﬁlﬁéﬂcﬂ@ﬁatofon the
the materials constituting the |la ers of the

L henBBHEPI Ofediion BHEET IS Cabgit L arirq note 1av€ks Bt che
respgetirve d ht aknesses af Sé\gdomaymds i20i18. ddme usend the

o S ECeRr a0 Lo, o areradng elaim i

18. The use of a method according to any preceding claim

in thermally processing an SOI wafer.

19. A thermal continuity structure for use in a method

25 according to any one of claims 1 to 16, characterized in

that the dimensions of the thermal continuity structure
are adapted to contribute to establishing an edge
temperature on the wafer that is substantially equivalent

to the temperature of the remainder of the surface of the

30 wafer, in spite of the differences of heat absorption by

the edge.

20. A thermal continuity structure for use in a method

according to any one of claims 1 to 16, characterized in

35 that the shape of the thermal continuity structure is

adapted to contribute to establishing an edge temperature

on the wafer that is substantially equivalent to the



19. Athermal continuity structure for use in a nethod
25 according to any one of clains 1 to 16,
weh@raeser i zed in that the di nensions of the PEEIBRAO3/005295
continuity structure are adapt?ad to contribute to
establishing an edge tenperature on the wafer that is
substantially equivalent to the tenperature of the
r eeipaen taet bE srmef aeemadhdele o30 twaf eryrflawesgift ehef wafer,
thelnd' fpfl%r encfes &( elaé}'r:‘coé té)PnhQXt gggo??%‘fonzgy ’%he ri
t héfmal contlnw S ructure or use In a nethod
acedogi g -t o any one of clains 1 to 16, characterized
in 35 that the shape of the thernmal continuity
structure is ada?ted to contribute to establish
S o0gd . opef BEAEL GRPTRENMRFBr T HatCT S Sy RIS A o ¢
eqwrvéeleenhgt @lthe, Woh2004Le42862 EﬁT/tIkBZO&iB)/eO&&ZﬁSoanf the
era ure of the rerral nde he rfac he
1S |Uﬁespﬁ €557 Che Wi f %?en%:es g?‘ Fﬁeat%lg) stgr ot gpwards
byt:tohl@ndls tbeggenagdes5 21. A thermal continuity
structure according to the preceding claim
characterized in that the section of the structure
presents a surface that slopes downwards towards the
i nsi de.



