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WD 2004/ 032227 PCT/ | B2003/ 004590 1 RAPI D ANNEALI NG
PROCESS FOR WAFERS | N SEM CONDUCTOR MATERI AL This

WO paoafosi2on rel ates to the surface treatnent of POEIE2063/004590

of material intended for uselin. mcroel ectronics,
optics and optoel ectronics applications. It is
specified that the wafers relating to the 5 invention
are made of sem conductor materials. The particul ar
exanpl e described in this text thus concerns an SO
(Silicon On Insulator) type wafer. The invention nore
preci sely concerns a surface treatnent process for a
waf er of material chosen anobng 10 the seni conduct or
materials, the wafer being obtained via a transfer
techni que, and the process conprising a rapid
anneal i ng stage conprising successively: a first ranp
of tenperature rise intended to initiate heating, 15
a first stabilisation halt intended to stabilise the.
tenperature, a second ranp of tenperature rise. It is
specified that the wafers of sem conductor nmateri al
relating to the invention are wafers obtained 20 via
a transfer technique, that neaning wafers of which WO
200479322 A {nenElG! BRBCASA045R Opa *ﬁskg¥e§§M¥COND%CTOR
(corTesponding—to—aft—or—part—oi ey

transferred froma sourceMsIBRIIAIat e onto a support. It
is also specified that "rapid annealing” is annealing
that brings the wafers to very high 5 tenperatures

(aboutrhi E00Qfw et iR Sleldte R V&' ¥hahaht-rhlcl® treatment of

wafers of material intended for use in microelectronics,

D

optics and optoelectronics applications.

It is specified that the wafers relating to the
invention are made of semiconductor materials.

The particular example described in this text thus
concerns an SOI (Silicon On Insulator) type wafer.

The invention more precisely concerns a surface
treatment process for a wafer of material chosen among
the semiconductor materials, the wafer being obtained via
a transfer technique, and the process comprising a rapid

annealing stage comprising successively:

L a first ramp of temperature rise intended to

initiate heating,

L a first stabilisation halt intended to

stabilise the temperature,

L a second ramp of temperature rise.
It is specified that the wafers of semiconductor
material relating to the invention are wafers obtained

via a transfer technique, that meaning wafers of which
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(a few tens of seconds). This type of annealing is
comonly referred to as RTA (Rapid Ther nal

w@mngabizeg). It allows the surface of the waf ePGI/IBR0EBA04590

snoothed. 10 RTA as it is p?actised in the state of

the art is skeletally illustrated in Figure 1, which

shows the . evolution of the tenperature T according to

tdilﬂa tliaye . (c'blxirsasfpiogndnegslum/valﬂhat phet ROA cbsrpwiaﬁes) has
anps of tenperature rise, Ee t he wafers subj ect

tbz?etrhérﬁﬁﬁf &€ §ox F‘o&ﬁWSﬁpéP BhFatRTOPECa® hFgRPOTt -

end- ofrtanigal kgo tSpPELpldd e théat | MRAPURT Y adheblling” is
time. By way of exanple, RT can range between about

200e2di@s500ENakNd Hzingsm bébsbouvaleneC. thhi s vergur ehigh
%@%%@ertatﬁ%rfe%“%a%%h%a'l ¥ oGB! r°t18§e§ Gy 1S 20 589&' LhBER" time

aki ng the wa
t(@fewattens B ekcahds) . 750C and foll ovved by a halt

of ab t 10 seconds at this tenperature. This first
ranp arnds thehaf afaélnﬁovass i FO‘QIF“P%%’ zstsTRed; ity as

RrADQ R afRemal hhﬁeb@ﬂﬁgl) ature followup of the
waf er subject to RTA to be started up (this follow up

is endtr @dll@;wsathﬁylsmfé?é'? @?hi Ehedeabenpne] bpesmoothed.
ten‘pelkba‘:?xu,r,ae o H.QS a%q: segut thl,ehélvaét?gt?nlﬁf l%%%o'?tst is
a SrJy fL e d

"read he p r3 roma cer
sdletalidrye MRobtﬁapeﬁd51mn Riea et ar, i aIWhJ.Oh t BRows the
- in the case of a wafer of silicon th

waf er
Ergetdch &5 $hapbEIPEBREYTeWD 256978898 50 sthe time t.
PCT/ | B2QQ3/ S5 sholvbe chappasial Uﬁ@At eo Eritségl lda%@k of

(this is nore particularly the role of t
temperature rise, to take the wafers subject to the RTA

from a room temperature RT to a high end-of-annealing
temperature T2, in a very short time.

By way of example, RT can range between about 20°C
and 500°C, and T2 can be about 1200°C.

This figure shows that RTA actually comprises two

rectilinear ramps:

L a first ramp taking the wafer from a
temperature Tl of about 750°C, and followed by a halt of
about 10 seconds at this temperature. This first ramp and
the halt that follows it allow:

> heating to be initiated,

> the temperature follow-up of the wafer subject
to RTA to be started up (this follow-up is ensured by a
pyrometer which determines the temperature of the wafer,
but the wafer only becomes “readable” by the pyrometer
from a certain temperature which depends on the material
of the wafer - in the case of a wafer of silicon this

temperature is about 400°C),
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A second ranp with a slope of about 50C per second,,
followed by a halt of about 30 seconds. This 5 second

WO 2009/080225t | t ut es an i.nportant, active phase of P€TEB2003/004590

RTA. It has been observed that with such conventional

RTA, defaults appear in the wafers, particularly in

the case of wafers nmade fromsilicon (SO for

exanplk). Ihelheswedeftade Tknioawnsasbsligedi negisesy! tore

froam.th ijmpar.t ant .t her constraints that the wafer
ipsarerjbﬁ@&rl?d:%ﬁ I?]fg\%lh?h Y hermal constraints

are ticyarly due to the very steep ranps of o
terrpgﬁc[a\tur?e&‘ rsl%éé?ndajlerI wéghtda an(i%efPﬁalr‘Iﬁ’r%tt 2°@ per
\earoprid ghfoepeedt wye. aHenRge, bewelbit NMBbe sdddhdd Ne€&his
will be observed on a wafer subjected to conventional
RELOTWe JETR Pttt e s P OtieRRtt 2ol Ve dohase hef the
wafper. These slip lines are likely to appear over the

whol e 20 surface of the wafer, and notably on the
el emedits helsatbeesuppservede thatewithsisdeht henaaneabhal RTA,

M en. Vi ousl| . Su slip lines constitute an
i%r?gc?r‘f\}egol e‘—;lr‘})cpe.‘_’yl‘tl'hlen a}gﬂ?of"agﬁ’ési' n@@ﬁttil(‘}hll%tltyp Wedike case
dfl %rafieteomaciei €10 s23ikBnofgder t6rf&rshpidjs goal,
the invention proposes a surface treatment process
for aTheeer dFfawktsr iknownt s enl ARpAdnele result from the

' ct er J in een. .
SEPLPRRC I (Bl LIy e DR BT et
¢onprirdinggR&Ar.api d anneal i ng stage conprising 30

SUCCOSRNE et L, BopbErigle! T LML 20, cue co
the very steep ramps of temperature rise, as well as to a
final halt at a very high temperature.

Hence, fewer or more slip lines will be observed on
a wafer subjected to conventional RTA, depending on the
thermal budget applied to the wafer.

These slip lines are likely to appear over the whole
surface of the wafer, and notably on the elements that
support the wafer inside the annealing oven. Obviously,
such slip lines constitute an inconvenience.

The aim of the invention is to ©reduce this
inconvenience.

In order to reach this goal, the invention proposes
a surface treatment process for a wafer of material
chosen among the semiconductor materials, the wafer
having been obtained via a transfer technique, and the
process comprising a rapid annealing stage comprising

successively:

® a first ramp of temperature rise intended to

initiate heating,
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WO eovpesabUr e, a second ranp of tenperature riBEI/IB2003/004590
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characterised in that during the second ranp, the
average 5 slope of tenperature rise has a first val ue
within a first range of tenperatures known as Iow and

then iencregsesgyW Lhin §t59¥9fb§€ 5§npqﬁﬁﬁyre gg to

as high. Here are sone pre erred yet non- r est')
idigfe the peopesmtaceording to the |nvent|on
the wafer is a wafer nade fromsilicon, t he wafer |s
an SO *waf ef, t$ﬁ?¢¢dst raimp t akes pla@@pmraiure rise,

[ QPRELREHES Rl 4 gﬂ%F7%%91Tgtggnggggagf5g§§%ufhe average

t enper at ur es eXt en rom

15000 aoft ltiempelre tiakger bée hihgls t&£MFQraLUres1ud hevlthln a
n‘%er ature increases in a continuous I’mnner Wit hi

t%é

PEngEBPC| oW t eNPEPeE T ERes t f@owienper alave and' then

i BaEeasessWvk Bhan hn!‘rsﬁgsdbﬁt @erhﬁéi—at@Pest owaPl g high.
anneal i ng stage ends wth a tenperature

about ¥¢5® f¥e1Z50€E, PRQﬁ?EﬁﬁdﬂKﬁU%nqnfﬂ&&tmmdﬂnwe aspects
OB PRl o PP B8 LR e ST T b

goal s and advant ages o f I Aiv bego?ﬁe
cl eareg up q@gf e description o
i nventi on, Og?%en |%9r%$er§%%éq¥g!ghe I§Wh§§éd‘dVﬁMAngs

0 whieh, ithadditlond afigr e, dhi ch has already
been commented on wth reference to ‘the state of the

art: e the first halt takes place at a temperature of
about 750°C,

° the range of 1low temperatures extends from

about 800 to about 1100°C,

° within the range of high temperatures, the

temperature increases in a continuous manner,

L4 within the range of 1low temperatures, the

temperature increases with an intermediate halt,

L the rapid annealing stage ends with a halt, at

a temperature of about 1150 to 1250°C,

° the second -ramp ends with a slope of about 25
to 50°C per second.

Other aspects, goals and advantages of the invention
will become clearer upon reading the following
description of the invention, given in reference to the
annexed drawings in which, in addition to Figure 1 which
has already been commented on with reference to the state

of the art:
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WO 2004/ 032227 PCT/ 1 B2003/ 004590 5 Figures 2a and 2b
are graphs showing the evolution of the tenperature

walenoissp2eTwo RTA stages carried out respecti veP@I/iBR0@s/004590

conti nuous manner, and accorading to the invention, 5
Figure 3 is a graph showi ng the effect, on the nunber
of slip lines, of the length of the interval of tims

assed duri RTA wi_t hin certain te ture_ran
Klow Wld.th réJf]lg’Pgﬁ(?e £8 FP § 2a%&fd 2 ap?‘ﬁey SBRYY g the

tieolauoldil | @F ofcHehe tiepiRenatiee MdiRg tWo RTA stages
tenperature 10 rises for two respective RTA stages,

GHITIEH 0@PtactRIRFAG. (DLKNGW edgecott imeows ammanglen heand
aefécé{a 91%{)%02@“& qpl@e%‘:g?};ldl ng to the invention

Figure i S specifiéd that the figures are
descr"bed Wlbtlrer af qr e%cegrt i% g2l LPEf, 8 the
SO wafer, 1Ssued rom tran er process W th

detesert alopglanesen‘rs:rﬁ tthenbahgzbnef( Wﬁhﬂer\yﬂe of

ti I
TP T Rt KIE VUERIY & BriRafPepbirabure  prnge.
examphew EHHRAN-effeddes ) o andgtibat da reld nacessady | ¥how
have an _ 20 SO tyEe structure. The invention thus

P18 i VLY IR 25 FResitiempsratyre (Mnigider svombemperature
qftll'é%rs 5%1‘30”@«@ oEgQBESEE@és R Re tsﬁ:hrg%%rsat urcead{lllbeen out

in Figures 2a and 2 correspon dl rea
saicbrdiag wo Ruawiedgespt EEeOEané whi the(ErguKElédnje 2a)

ias arried.out ace rding to.the nventﬁ These two
Eh A sParaTYi Bs RBuRPSREL et (FROVRS “Rhne vay, wi th

a firgt rymppRbitfdlkdn@ Hate dHRMEIPItEL 1% described with
reference to the RTA annealing of an SOI wafer, issued
from a transfer process with detachment along an
embrittlement zone (SMARTCUT type process).

However, the invention also applies to wafers
obtained via any type of transfer process (for example
ELTRAN® or other), and that do not necessarily have an
SOI type structure.

The invention thus applies to wafers in silicon, or
to wafers made of other semiconductor materials.

The temperature rises in Figures 2a and 2b
correspond, as has aiready been said, to two RTA stages,
one of which (Figure 2b) is carried out according to the
invention.

These two temperature rises roughly start in the
same way, with a first ramp R1 taking the temperature to
a value of about 750°C.

A first constant temperature halt (at a value of

about 750°C) follows this first ramp.
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a val ue of about 750C. 30 A first constant tenperature
halt (at a value of about 750C) follows this first

WO 200p/0322¢Y 2004/ 032227 PCT/ 1 B2003/ 004590 6 ThePCT/IB2003/004590

di fference between the two adnealing stages lies in

the second ranp of tenperature rise, which follows the

first halt. Indeed, it has been observed that the ranp

of Fi edl%f%%eh esﬂgﬁ&ég %ytﬁscghhé fﬁg EQa %s lies
accordance wit 'S a rea |s Seco
danmphehsechasl aampnsfanempetaperefrabeutwﬁﬂéhpémllows the

ﬁecond ﬁnd this conventional annealing ends with a
AFEtof2 it o 30 seconds, during which the tenperature

i's 1@ndeeat aipedaadt bBef0BBE M e 2k Hgr of hé&bpithp 18@0Fi§’ure

1230C. As for the second ranmp R2 of Flgure 2b, IS

A8t 1sr sdthgtanddrllon newd iddmenary in Mosoysesme r"alrﬁb what
generaldanhagndy copga e 3Rapg. JJ?@J Agst At eddstant
gener al | y “ext ends el ow the straight |ine

eﬁepeesénabduaSS@°@op¢3dsécqmd 10|n|ng t he p0|nt Pl at

the s f this ra out to_the
S T TN Ll L0 LR R
115Qol2@(bc) sInBsPr echusalnyy QWilchy R Sebralite is
t he averaae 20 sl ope of tenperature rise has a first
valkpeawne atf@r%@nS‘F%‘geVQ)fqu e eakaufy €2 Whdun 1&30°C.

| ow, d e C §ﬁ§§ hgg 15 rd eratur.es
knomnﬂgsftﬁ':}gﬁﬂengé3 er f%& Qdu?ngf'el e ?gﬁbegétu%enOt
reseidfinehrs second ranp, proportlonally nore tine |s

at firgttﬁgﬁnt 25 for ghgév%gcgg %gggure élselffl
rangey? t TREERFY - p - genera 3% a
concave shape, that meaning that it generally extends
below the straight line (represented as a dotted 1line)
joining the point P1 at the start of this ramp (about
750°C) to the point P2 at the end of this ramp (which
typically is about 1150-1250°C).

More precisely, during the second ramp, the average
slope of temperature rise has a first value with a first
range of temperatures known as low, and then increases
with a range of temperatures known as high.

In other terms, during the temperature rise of this
second ramp, proportionally more time is at first spent
for a given temperature rise (first range), than during
the latter part of the ramp (second range).

Moreover it is specified that in the case of the
invention, this second ramp R2 1is associated with a
duration At2 of temperature rise which is greater than
the duration of the temperature rise of a second

conventional ramp, for the same difference in temperature.
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the latter part of the ranp (second range). Mbreover
it is specified that in the case of the invention,

wo boog/oseeond ranp R2 is associated with a duretT/iBRo€Yd04590

of tenperature rise which is7greater than 30 the
duration of the tenperature rise of a second
conventional ranp, for the sane difference in

tenperature. WO 20040 7. | B2003/004590 7 1t is .
speci :_r i'a;e;EL $h3¥’e? h?%e(au%glt%i‘z’onﬁéqgér rggﬁgﬁ ggi %Orﬁeg%?roé‘d?o n
Fagulre tibrecdi ther eyier bl feererdde potwesn Pthe( Yarits P1
of the second ranp R2 according to the. invention)

dFGapE Céndhsr SrOTSedHT RemP RS dihd- e imeention)

LAYENpS ONYend 0k £COPRAT ald AP ULRRBESR2 @ a%%%&‘&ng to the
conventional ranp RO02, as practised according to the
snyeatabnihe art, has also been represented in this

figure., _This second conventjonal _ra RO2 starts

the sERE SOTREZRLL VR PORNCENte o ot Fenfe i Sndl ramp
i3} i ast praotiB2daadcpraiagesoi thensthicBeof Thl% idrt, has
aipears that in conparison with a second conyventional
Raff, Pﬁ@nseé”@@dfelséﬁﬁeﬁz &(’Elcortéﬁlﬁg tfdqure - i et | giecond

BBhveRtY oh81NHanft 2! | iedf ANGe NRRAN AL B98nd OP1, but
sl ope which incréases between two successive ranges,

buds ahs8.2orvesponis distEinanparan B2 arideomgiasted sit in
gLobaIIy slower. More precisely, in the exanple
&PFesented in Figure 2a, the second ranp has a sl ope
whi chThisr eiaseapp@Qrr atiaes siwelympadisont ivitishy,second
thi s sl ope havi ng successi velg the fall owi ng val ues:
fonYsnszonat 5@W@'Sé35ﬁd$ec°n ramp R2 accdrding to the

invention not only is not rectilinear and has an average
slope which increases between two successive ranges, but
also corresponds to a temperature rise which is globally
slower.

More precisely, in the example represented in Figure
2a, the second ramp has a slope which increases
progressively and continuously, this slope having
successively the following wvalues: 10-15-25-50°C per
second.

The second ramp in Figure 2b thus ends with a
maximum slope of about 50°C per second, which corresponds
to the second ramps of RTA stages according to the state
of the art.

A major characteristic of this ramp is that it
allows the time passed by the wafer in a range of low
temperatures of this second ramp, which starts around

750°C and ends around 1150-1250°C, to be increased.



The second ranp in Figure 2b thus ends with a maxi num
sl ope of about 50C per second, which corresponds 25

wo ooothg2gecond ranps of RTA stages accordi ng teCTt/B2003/004590
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state of the art. A major ch@racteristic of this ranp
is that it allows the tine passed by the wafer in a
range of low tenperatures of this second ranp, which

st art sTReourshgd0 ifb0Guasdiendscanowyd 142012588 18 the
be i ncreased. WD 2004/ 032227 PCT/1B2003/ 004590 8 The

r KGRI R GESSEidedc PR REeRPFEPEROPALnHe toexamiaratures

desepib r ngli ures |ying
bg?\%\ggnsgggﬁ%ﬁ8%%%&§n%§gﬁ(gu?ﬁé]lg%%%g It s@érfot ed t hat

accor dihg its0 nbheed ndati omccohding tionmeclpassedehyiobhe the

fe ject. to .RTA in a |l aw range of _ tenperature of
LRE BERET b e i Yo A S My B 1BV Yarze of
" abepétb€lire i Of t fige SENSEhd hedmg Neis tidm-addel |y spent
inthis range known as lowis increased in conparison
with cBRventPERERSRTAS 1@bRelditielor ddsetiansange bbat the

copgtdesed, elatd ; se r i eneral : .
it 1s noted {]]h%t cg%:]ditl%g Itglgst hggﬁ ?/eﬁ]g?%“ﬁg ugr]i nléDW 18
t hisreaeendin anpppdhissoratwiclofedrhentticmalp&ssed i n t he

so-cal l.ed | ow ran%e to thi tige Easseg ig t he )
so- cal Tt W AT FATge thhP RO cBFr ESpEAEETed fReTedation to
t e es et oi@ Srafp the satond 1 am tdaloie WatatRloidhg to

the tenperatures of the "low' range), is increased in
copatPeomt iwnh drsing sthiacepsendi nampe that sabiot hE the

e | En ST 0PSRN0 40 A BT ol e
2n sgébendse arpl léd boghamiessgre wi(whithe coatrelspdudat itah the
oéeégg}atures of the second ramp that are greater than the
temperatures of the ™“low” &range), is increased in
comparison with what is practised in the state of the art.

In other words, according to the invention, more
time is spent in this ™“low"” temperature range of the
second ramp, in comparison with the total duration of the
second ramp than in annealing stages with a linear ramp
as per the state of the art.

Indeed, during the second ramp, the average slope of
temperature rise has'a first value within a first range
of temperatures known as low, and then increases within a
range of temperatures known as high.

It is specified that the ranges of “low” and “high”
temperatures are defined notably according to the
material of the wafer.

Moreover it is possible to implement the invention

with another “second ramp”, from the moment that the

condition regarding the ratio of time passed in the low
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second ranp than in annealing stages with a |inear

ranp as per the state of the art. Indeed, during the
w@emaensk2eanp, the average sl ope of tenperat ur BCT/iB003/004590

has- a first value within a f9rst range 25 of

tenperatures known as |low, and then increases within a

range of tenperatures known as high. It is specified

Q?é SShreg érQEu e0¥én§@9 ﬁigﬂnlfe%§§§5§%gﬁe%h%&% is

nota y accor di ng"to t
wee gpect3@d Mor eover it is possible to inplenment the
i nvent th anot her ranmp!,_fromthe nonent
hat tHe 18 obe tPHTR RSP he § SISt A e tsades ate
| Foh SCahOW %@%&Q@gzz—fhﬂg/ | BROOH 904590 anGeanNthr  1ow

hi gh tenperature ranges which is explai ned above, is
reRPRRY VNI (EoF mxampdifplae Neddsial @ {tempefatairen between

éﬁ(ﬂ%@sﬁﬁmﬁ%hﬁ% %%l;;?, ALY, %ﬂ%lehaﬁrér%?' s range

exanp
t enperGenexa bt wegreaking, andtllﬁ)QC passﬁi@lexarml give the

descri bed here). neral | pe ossible to
R ind o et ok (T ahidior RELRNE, taicbrednar o to be
cedbddidat o be respected. 10 Proceeding |n such a

manner allows the nunber of slip lines on the wafer
after %?ﬁfé%ﬁ‘ilr@ t dnbeuckybat awningt yalk ke egheTheumber of

P e%cam& abkxeob%%ff\égd tQ@Ee%heaﬂn‘ lh' NeS ,  pe

dei &d on e supports of the ven
mmmﬂnerxaiﬁqcerchduced (whet her these supports
ngtelt for ml?t:agte:p%raast en glagils, (gbsse%%(gtthgtg otfhe slip
lines engendered on the supports of the wafer in the oven
are considerably reduced (whether these supports have the
form of separate points of support, or of a continuous
circular ring, concentric to the wafer).

This effect is explained by the fact that the slip
lines observed at the end of RTA originate in defaults
engendered during the part of the RTA of the wafer that
corresponds to the “low” temperature values.

This effect is illustrated in Figure 3, which
represents, for four conditions of RTA carried out on
four respective wafers, the number of slip lines produced
on the wafer after annealing.

The four annealing stages correspond to the series
of points spread out in absciss - each different absciss
corresponds to an annealing.

Below this graph are lines of data.

The fifst line of “time” data indicates, for each

annealing, the time passed in the range of “low”

temperatures of the second ramp - the four annealing



circular ring, concentric to the wafer). This effect

is explained by the fact that the slip |ines observed
wa@roothg2end of RTA originate in defaults 20 ePQEIBERE03M4590

during the part of the RTA df° the wafer that

corresponds to the "l ow' tenperature values. This

effect is illustrated in Figure 3, which represents,

s@hgbRUhaand tiHNsafe RAgafdmd Ut $mifokreo that of

respective wafers, the nunber of slip |lines produced

Figymet B®-waf er after annealing. The four annealing

Sta0eeEOLLERRANT i ha bR AGLERSer 08aPAl BbErREAE: 0D the

in absci'ss - eac I fferent absSciss corresponhds to an

anmdelr of. sBelpowl irtds apsagtveat o1l imgeopilataten 3D Whkers,

first line of "tinme" data indicates, for each

AthEX PRYSAHESi ne passed in the range of "low'

t enperakunes rof 1tk SECONthUrdD datddei ddida s eghé NGumber

WD 2004/ 032227 PCT/ | B2003/ 004590 10 stages having the |

sdnwaerst onawpirh, thenslap {énefahave PEpguFeuRbed Thehis
i.ne of ." age" ta.c e to the

FEABAE bEife” 1 ApRERTR ofig B COREEEEREr l on o

waf er §& cahnabkeobaemealli hpat Tae ther ttinat dhct&ases, the

d%%g I ndi_cat es &he nugber of wafers on which the slip
5 §rh8§es &8n “¢B6fAt G T EATS® - nunber being linited to
one i BnIeRJCASEE) arkt thaNrbsudbsesyesihbat as the
“"time" increases, the 10 nunber of slip |ines

decreases. I ndeed here are the results obtained: Tine

passef It he A oW S Ag TuTbeT Ot R o s umber of slip

temperature range (in seconds) lines observed
7 46.5

14.5 30

19 14

26 6.5

It is specified that in the example of Figure 3, the
range of “low temperatures” extended between 800 and
1100°C.

The application of a second progressive ramp of RTA,
which corresponds to a high ratio (time passed in the low
temperature range/time passed in the high temperature
range), is thus beneficial for reducing the number of

slip lines.
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tenperature range (in seconds) lines observed 7 46.5
14.5 30 19 14 26 6.5 It is specified that in the

wezxaapbr2pf Figure 3, the 15 range of "l ow PCT/IB2003/004590

t enper at ures" ext ended bet weeid 800 and 1100C. The
application of a second progressive ranp of RTA,

whi ch corresponds to a high ratio (tinme passed in the
|l ow tenperature range/tingipasged in the high _
tenperature 20 range), is thus beneficial for reducing
the nunber of slip lines. WD 2004/ 032227

PCT/ | ngo%pggggotrg%?% e'\%%%esss%zacae J;{teeg% trg;{]etmaterial

process for a Wafer chosen” anong _
sehpsemdameny e esenl sondinet avafmert dasialgs, AHaiwEE Y ik ing

a r technique, and the process conprising a
r%%'lg%{%én(ﬁan}%g 3t agt? %ﬂ?ﬁi PSS ucc Y véip pyocess
feomprisigg of kenmpearglid € ragged i gndedstggei Ni tdo"?r{p‘i*ising
heating,, a first stabilisation hal mtenged to
STADTETSE'ehe: tenperature, 10 a second ranmp of
temperature rise, characterised in that during the
second ramt FhEShvérdRe Okl bpBPBFateRperdt® einterded to

hasi i fid Heatalte Wthin a first range of o
tenperatures known as low, and then increases within

a range of of enperatur estkPOMsASidh IN-halt  intended to

stabilise the temperature,

o a second ramp of temperature rise,
characterised in that during the second ramp, the average
slope of temperature rise has a first value within a
first range of temperatures known as low, and then
increases within a range of temperatures known as high.

2. Process according to the previous claim,
characterised in that the wafer is a wafer made from
silicon.

3. Process according to the previous claim,
characterised in that the wafer is an SOI wafer.

4. Process according to one of the two previous
claims, characterised in that the first halt takes place
at a temperature of about 750°C.

5. Process according to one of the three previous
claims, characterised in that the range of 1low
temperatures extends from about 800 to about 1100°C.

6. Process according to one of the previous claims,
characterised in that within the range of low
temperatures, the temperature increases in a continuous

manner.,
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characterised in that the waier is an SO wafer. 20 4.
Process according to one of the two previous clains,
characterised in that the first halt takes place at a

t enperature of about 750C 5. Pracess according to gne

of theﬁt h?]égc(pafgvi%%%or% B9 e C cRBFacteris %Il‘f‘% tlhagO 2
tdha raangeiekd owin25 dleaper atittheés exteads f4mmye abowt 1ow
800 to about 1100C. 6. Process according to one of the
B8PS ES YEESi s, thehar 46MBRFEEHTRN t RRFIRAERFN tHéth  an
naResRehibew nheeperatures, the tenperature increases

in a continuous manner. W) 2004/032227

PCT/ | B20@300@459@cctz dingPrtoc esse awfc drlé ngrevione ofaims,
claims,l to 5, . characterised.iin_ that.withip the range.
S transd: par et HRE PERburabifer iy shatg et irien
anhhalgt eagedi aeppBahturd 8f HbOEGESS156CHHdINGot©. One

of the previous clains, characterised in that the .
rapi d 2anFERCPR§ SCLYEIERTs thi e Lhdite R¥egwious claims,
aARGLALY gedf i@lbctq{atllégaté’eégécﬁ)cfa BhAEeSSith a slope
according to one of the previous c alﬂs,

cifadotisr RSetloi A0t Baperheesendnd ranp ends with a

sl ope 10 of about 25 to 50C per second.



