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VETHOD OF SPLI TTI NG A SUBSTRATE FI ELD OF THE | NVENTI ON
The present invention relates to a nethod of splitting

w@2@alsisat e, in particul ar one applicabl e i n PEEEP2008/064200

fabrication of an SO (sem conductor-oni nsul ator)

structure by i 1 f |;§RI$$

Smart Cut (tm WHH%R@%B?@ﬁE I IT5\I In the
fabrication of sem conductors, processes based on the

bondj f jn fil Il owed by the transfer of

sai d#@r%ﬁTBEaI&MWe are frequently encountered.

I n peRéiSiekant iﬁ\)%ftigﬁafélﬁéé(ttd, h H’fé%ﬁ@ésof‘?l@;?!gghgzeaz’su'bﬁtrate, in

a first step, the formation in what Is ca jonor
paitictleat enef applivakleerie dtheoi@britisttioni of armheSObuseagonsfuctor-on-

a thin.fil intended to transferred.ont i S
D Aich S Bs b B, o S brtash B 1 st lypet
substrate has been bonded to the recei ver substrate,
the donor substrate is split so as to transfer the

t hi nBAGKGRQAUNDHRF Tdte INKENJI@B rate. As a general
o nin TpRAtatidn SserichRlie e brdte ek EEHBTHRWBonding of a

e PEeri phery o or su

froh Ifiwefdllower mp dgattiapgfarnoft saidf fiimmonfo a substidte ye frequently
wave into the rest of the substrate. The splitting is
PAPQYHLE-f or exanpl e by neans of mechanical forces,

by | i [ T™ [ i ttin upstr ates
i ol Senfier ey Sharfo ! 100ese Eihpliseg el fitestep, the
faregtiontih ywiiadusdatledta dbmoresubstratel ef acveakearidddore defining the

"process lipe" or.g "stress line" which is ipitiated :
BOWIHRTY 1 7ot P dlleaded P PRraltsiTeH OpinuWia s caleRi receiver
sbsptewhi ch is generally triangular and penetrates

about 2 mm (al ong the dianeter of the wafer), enables

t he bhermftaritbe dohor hebstedte hasdees hansiedi toitee receivergsubstrate,

FASGBR0) SUBSRAEER b RSB ARl Bel P T BB eceiver
suestrdtBe 1 ngot, enables the crystal

As a general rule, the splitting is initiated at a predetermined point on the
periphery of the donor substrate, followed by propagation in the form of a
splitting wave into the rest of the substrate. The splitting is initiated for example
by means of mechanical forces, by localized heating, etc.

When splitting substrates, which are in the form of circular wafers, it is
frequently found that there is a defect, called a “process line” or a “stress line”
which is initiated around a notch located on the edge of the wafer.

This notch, which is generally triangular and penetrates about 2 mm (along
the diameter of the wafer), enables the orientation of the wafer to be identified
during the various steps of the process. The notch, which is made by the wafer
manufacturer before the wafer is cut from the ingot, enables the crystal
orientation of the substrate to be identified.

A photograph of such a line associated with the notch is shown in Figure
1. The notch is identified by the reference sign 4 and the process line is

surrounded by dots.
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orientation of the substrate to be identified. A
phot ogr aph of such a line associated with the notch is

WG bawsizss Fi gure 1. The notch is identified byP@hEP2008/064200

reference sign 4 and the proc8ss line is surrounded by

dot s SESHEArd | ; lyi [

li neFE{)n?:Besi}l or%s%gg?hdedtte%aﬁ%é%wét}ﬁéﬁﬁﬁi“hg?([fggﬂesst\?tépgg fo the

tadrimg ohithé athérd teensverset lien ndtitiateldy atmoa ithedotch by localized
stresses. This is an elongate defect characterized by
ATHPRT- roughness over its entire length, generally a

t hr opgig- Qe%ﬁcéloh@atbt ée@aﬁtchBFéH?@r"rHébe%yP@ﬂﬂ%ﬁ'r,oﬂgﬁﬁess over its
(the transferred filmbeing torn over its entir

ehlirekaegts) geserallia thaougti-geteshit itsioost pronaunpgedfcentrakpart (the
ine would not. operate. This.line,is therefore an

raSeR oSt dat pleraingis Pkl rooplophg Bl constructes
6f tePBEthid finé oufd ABSSIarae.t 0o have a length greater
than_a few mcrons. Afirst object of the invention is

t her Ehisrling is theselere anengecspialerdafectaleadngt ingheawafer being
' f r S ion

steBhe HIP S RIns Ryl dece | e 8uiep o 4 v hREraRs

st r uat firse .objectt e the® dnesitionf i Mieereforentd impfdet the process for
define a method of splitting a substrate that reduces ,
takbsicaing arfimcieanyfensiruciireise @8 tQtRf@VQ\'Z‘tttHe_tfﬂ@n@ﬁﬂrbﬁf such a line
B3R (BESORUPIA G R I WENTI ON For this pur pose,

e Invention provides a process for splitting a
sem Anathect abjesulost thet enveationgisarto i akfimel fal ca¢thod obtsplitting a

on it eri phery, . which proces onpri ses, the, steps
Sebstiale RErteBiings e daedtadss Sha fifR Aenacsiasbbira e fets).
splitting the substrate along the weakened zone, the
splittiggjco rising the initiation, in a

pr edBRIERIDESICRIRTION OF THE DENRION of the
substr at of a splittin ve foll owed by the -
o onEnat s, TirBa8P e, BVEART, hovidRic s oSSy, for spliting a

pERERPBUBRIr uIbstrate R hgihg @t identifibation notch on its periphery, which
process comprises the steps of:

(a) creating a weakened zone in the substrate;

(b) splitting the substrate along the weakened zone, the splitting
comprising the initiation, in a predetermined sector on the periphery of the
substrate, of a splitting wave followed by the propagation of said wave into the
substrate,
said process being characterized in that:

- the weakened zone created in step (a) is obtained by the implantation of
atomic species into the substrate, the substrate being held in place on a portion
of its periphery, during the implantation, by a fastening device,

- in that, during the splitting step (b), said portion is placed in the splitting-wave
initiation sector,

and in that during step (b) the notch is positioned so that it is in the quarter of
the periphery of the substrate diametrically opposite the sector for initiating the
splitting wave or in the quarter of the periphery of the substrate centred on said

initiation sector.
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- the weakened zone created in step (a) is obtained by
the inplantation of atom c species into the substrate,

wo bmomsdssirat e being held in place on a porti oPCDEP1I00$064200

periphery, during the inplantdtion, by a fastening
devi g6iq seétB tﬁ%hrcﬂ%hnﬁotbﬁehe%o'ié Eﬁd&%eﬁﬁ&%ﬁ (B S 325° or

portion is tt1 ng-wave ation
beimeasn, 3’551’obnd145hw thétbrsesrgorsofetpe(skp))rttmga/vam glitiat®n sector.

[ d th I it is jnt t .
Per i PRETSING: T 1 Testh riociant o HEcavPyioppaSing Fe () the
S§5dtedte |§¥)Iddé'dt|h3§ \léﬂlctahﬁofﬂbh b 'anlﬁrrY%ée sBrthbf‘tHé@plrttrng -wave

qgarrer (0] eri the su strate centred
Miairohrﬁetqtcatls @entredtocrrthsaoﬂ of érae eub$trater|arwhtherru>tdmaclbcated in

L@el I S th s between 135 an f?h l&gb’ ween 3 15 and

PWer AUAHPL BT dRe UPPER GUERe! Oty f@REVE" S ni ti ati on
sectAbcorerr@ordibr@cbﬂdaembbérn@ﬂb@dnr@%re@f(b)t th splitting wave is
invention, during step (b) the substrate is pl aced in

Witiaded by aneqsspta sreahanical sireseapplias inHRe initiation sector.

spli t. Ioad he top

of 1+ bt SR BB RE SRR Pre Bl R s8R T over
quarAeCordi‘ng 1 & hecfeprerertbedittint off thélm\%mhshrﬁteeprocess further
Accor di ng a second enbodi nent, durrng step (b) t

§gnpf'§$$)gb9@(p@nl stapni@) andostep (RRapsSter of Wé%%ab@%mg of said
S lf)ﬁﬁa‘:te 381 r&%l\rér %lnfstr‘a% LA AR hRE Q) b)TQ‘E film, dgfined by the

tting-wave lation sector Is pre
weekemed éon@rsjhrarg;stUed tptred Evcectr sobsidateent of t he

i nventi on, the rocess further 0 r t te
(a) éﬂg?‘@{ gfc eeﬁn\éﬁnt@pr @trggo |an8 Ep?w vvg it suBstrates
?g\?ﬁg%ﬂ %ehﬁfr@atfo‘?rcﬁétléﬁrcr%r%ferrr%bé in $Rat S8 RtdEls Sbt8Med by a

|'m defined by the weakened zone is
prcmessaa@elsqrtberdr@ov@c@ndem thab#he ataporitenof eubstudtesdraving a

of the.inventi.Q el.ates to a of, sgpl it
Blstis UbR S RaGRR SR MR nofnfs BseR 022k,
characterized in that said batch is obtained by a
process_as described above, and in that the proportion

of SB&EFQE,-%CRH?/TW O THEBRAWINGSssoci at ed wi t h
e P57 D o), T TR B 5 apparen
fromethiel fohb\mlnglda@rmdrdém:r@ﬂparwmh reference to the appended figures in
which:

- Figure 1 is a photograph of a process line associated with the notch;

- Figure 2 illustrates schematically a splitting device;

- Figure 3 is a photograph of the front of a splitting-wave initiated in a
region diametrically opposite the notch;

- Figure 4 is a photograph of the front of a splitting-wave initiated in a
region oriented at 90° to the notch;

- Figures 5A and 5B show schematically the orientation of the notch on the
wafer relative to the splitting-wave initiation sector;

- Figure 6 illustrates schematically the fixed restraint device for holding the

wafer in position during the implantation; and
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fromthe follow ng detail ed description, with

reference to the appended figures in which: - Figure 1
w0 2000084368 ogr aph of a process Iine associ at ed »1T/AP100&064200

notch; - Figure 2 illustrates4schematically a

split Héq?ﬂ% ‘%gé’ﬁd?ﬁs% tHe gb&m@nc% th% e@%ﬁé?@ﬁﬁ@%n%at&ﬁ@s of wafers

front I Ng-wave

tibaicated r@sbbytlmomsthteenoﬂmb pusﬂtmimed urﬁamurebléy argd favourably with
hoto of a splitting-wave initiated
FarDae oG s AUHGrwtS KB EITSS@Rle not cn. - Fi gur ea. SA

and 5B show schenmatically the orientation of the notch

on the wafer relative to the splitting-wave initiation

sect BETAILEDJIES CRIPTIQNt OB {THE tNVMENIIONal | y t he fi xed

or 1 AG v Bl e o FBleE10 o e of s, substrate in

géﬁeﬂaw angel t§é heRSn P RSEribed fefefrimpicitescate drherfsbrication of
abri cated respectivel ¥ with a notch positioned
ra

arseavieRneUster Strertargyoy frapsiering A er@sfmmta supstrate (also called, in

ED DESCRI PTI ON
B kopleRRLHRET S Bklraft) Ba Fecifer stTBle 70 2ros (o
pr ockgRustf bé pihdetkstoad, éhéw@ﬁérr e the igearstionl is méithdrllimited to a

be herelnafter descri bed referrln to the case of the
PaRriCH &HOQﬁSSan%re'mV@'dﬁéJlﬁcéﬁs@,rt"b’lﬁngﬂ@'nﬁwf the substrate to be

%;glﬂrﬂéfaﬁBfHeﬁl%uBﬁréﬂem froma substrate (also called, in

ont ext donor substrate") to a receiver
substrr ahe. S]rnarm(f.‘lstT b@rm&ksrspoord tohepéittieg, theatddroe substrate

ention i s neithe imted to a SmartCut (tnm) process
(Hergf;ﬁgﬁ%iollﬁgvd%%g{gpﬂy a bonding of the substrate to

be SR | tcﬂe‘étléﬁcﬁfh@we%ﬂéﬂeﬂai(ﬁﬁe ld@flﬁlhgré:ﬂﬁlhtm td Pe transferred

process, prior to Splttlng, t he substrate.
anide thp geceiver fsalbstratengPraferably, athis rweakemedofzoae is formed by

URFDRE FRE 510 1967 B K S DALRTBBREL, o e

wans. Thefdufimmidntyf thephmpiintatbratemditorsd IS enefd)), according to
exanpl e hydrogen or heliumatons - into the
the nature of the substrate and the desired |mplantat|on depth, is within the
competence of a person skilled in the art; and

b) bonding — for example direct bonding (by molecular adhesion) —
the receiver substrate. Surface treatments well known to those skilled in the art
may be carried out on the substrates before bonding, in order to increase the
bonding energy.

Next, the splitting is carried out along the weakened zone in such a way
that the thin film is transferred onto the receiver substrate, the remainder of the
donor substrate being recovered, for example to be recycled.

For this purpose, an annealing operation may be carried out or a
mechanical force may be applied at a point in the weakened zone.

Under the effect of the temperature or the applied force, the splitting is
initiated in a predetermined sector on the periphery of the wafer, and then a
splitting wave propagates into the rest of the wafer.

The splitting-wave initiation sector is controlled by a person skilled in the
art depending on the means employed for the splitting operation.
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wafer. The definition of the inplantation conditions
(dose, energy), according to the nature of the

waenispsazse and the desired inplantation depth, PCEEP2008/064200
wi thin the conpetence of a pePson skilled in the art;

and §)t¥5’t‘f5ﬁjfnl rWI hlc:hftﬁ’i & sEI"tﬁﬂg ||se|n‘fjt|art§&b¥ %ﬁgﬁ%‘é}%n( Lg&za force
Sur f Adest pesditvittytis tmltlaﬂertbwrsmlulnghmgmsekhmg adlade Bhene point

b d h b
S0aF RETIPRYTBS HEPReneR aabe. fs TSGR s g Iepgkiled in the ar
Ne%tonobiss %HH Ithérefgrel oﬁrééﬁg rcbﬁﬁlo%%e %'pﬁﬁlﬂgt\ﬁ&é’\@ﬁt‘a%%%ector

zoneln SUC avvay ethln |st.rans erred
2 3 s b ‘u inngekin®f t he

dono ;bstrat ' ;recover for exanpl e

ooyl I CBSE 9ins 't@?ﬁ S s To scplatefitingg, vertical

b@s.ﬁ@rﬁ rm atbauit2 @hich ¢E@RTbanhsated Ptea md@es wbh@\ﬁnaﬁ Figure
in the weakened zone. Under the effect of the

Ze ﬁe&anse‘oe)keemag appwader ingastiontare well knewmép those skilled in
I 4 3h G o RE ApS B b i Gregfl) A per | phery

and- 't hen~a sp Wave pr opagat es

i nt OUEbeIIy gt wefertthie plated in dieh am/ay tHanghavaveech 4 is oriented at
initiation sector is controlled a person skilled in
PHetarffte verbienlitagnaye ttr?@S#ﬁiatﬁsU"&%$t69€dh¢<ﬁSS?H'@|y, Figure 2 has

581 bddd 8,%,@{)&{)@6& .Situation in which the splitting

IS iTnitrated by a pllcatlon of a force A first
possTbnsIortqntzatmrt of ihei notah & lshmtsmplemtlweag bloy iti dosesr ¢orrgspond to

bl t nt t h th k d
s 005 ion  is “WRicRoires walers b Rlachll UG {4 ESupLS wigp of the
Ell‘&‘é§§s andnehepripGe s, €86 | YvG@NhaRIMd M8e wafers, I’g]hls same

splitting-wave initiation sector. Situation in whic
onentepon is ihegefose Maintaiesfobiheaspiéting sigpl n t he case of

I I 1
ver T ome BRRBo R0, Bt gnl e oIS elrbefewe vpicaly
bétweeh BOOPaER] B00aS),sBPWiedtBrd-i(Gotr ehdwn). TiTRes@ HEatér deliver
keep |nget he wafer in position are well known to those

gRiforme atrintm@ea‘ufnag% WI Il therefore not be described
n d e f | e
;ucﬂﬁgwﬁgér ta"f”é e no 2%'? 1‘(’)Yﬁl cgc%rtﬂéa %\nt’ﬂggﬁa{ %ofaﬂ 2 rises in

tanpereajre(legs aakity tHanems eppdropan thecatise df ahgreater mass, which

assenblx gure 2 has
absorbs the he

The wafer 1 therefore has what is called a “hot” zone (indicated by the
arrow ZC) corresponding approximately to the upper half of the wafer, located
away from the boat, and what is called a “cool” zone (indicated by the arrow
ZF), corresponding to that part of the wafer 1 located in the boat 2. This
corresponds to a temperature gradient of a few tens of degrees Celsius.

The splitting is initiated in the hottest zone of the wafer 1, therefore in a
sector R located near the top of the wafer (corresponding in Figure 2 to a 0°
orientation) and propagates in the form of a wave into the wafer.

The expression “near the top” is understood in this text to mean an angular
sector R lying between —45° and +45°, more particularly between —20° and
+20° and preferably between —5° and +5° with respect to the top of the wafer.
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not been drawn to scale). This orientation of the
notch 4 is not inperative, but it does correspond to

W b@9opssssi i on in which the vvafers are placed dexi/RBR0b$1€54200

previ ous step of the process, i .e. the bonding step.

To ayphfs hagdl kg géﬁﬁp%ﬁe;mslﬁﬁo% 38dfor ¥ '|§@E|_%Ie'f&@ ¢éhtrolled

t heref ore nal htal Itting ste
indireaitye by tted osnuditons ubdeughichttioe Bhaealmig istoanged out.

heat EfEh (st GHb ARIesT RS 4t Hathra . tibepUBRo Waveo akes place on
Betagetnd i ShBagsrer, Wﬁé‘?&% sa%'&"ﬁtthe%éec‘%r 6f|"tﬁe‘é!%5ﬁfr R.

1in contact w th the boat rises in erature | ess

easi The tAmnhcahtehampemdLMed sl@bttlalstealsflnaN@lcbaherorueawLon of the

vvhi has The wafe erefore s what. :
8ot PERRLE To, 406 O3RR it dptied chreis il 2t B d Miteted in

Ehféf HESAPRANMBe FTEOXHAES & ¥ay Ow ki fefdriie thaiuef 2 tiRe sector R

wafer, |ocated away fromthe boat, and what T's called

gemt&d)pn aZdrerigntatipr witb desgeat e thﬁ yerlicair) |
fg;r gﬁgoﬂgbwohég%béﬁ%d otfhaﬁ ht‘ﬁev‘%r’?ﬁatf'on' %?afh%d drgcess line

corresponds a tenperat ur

gssutigtet with thef matcheins mévdmdaﬂﬁeﬁﬂiesn@t%h 4T Iselocated either in a
splitting is initiated in the hottest zone of th
ﬁ%‘ft@F onientededtdrgiweennl 39° auck 225 Rwith Fagrert fe dhe Nﬁ@'ctabﬁhat is to

r
P 4Bhek Eofeasaaniblhd oAl ks B, or fy g sector
Dhentmif mtwe'éh63®&°p(@ss4ﬁ°r) amtéalﬁt\mah tregpedt southéebiseond of the

s text to nean an angul ar sector R |lying between

[
Sé}lﬁ'%ﬂ“@@” $RAY particul arly between -20 and +20 and
pr ef ?ﬁr%%é’n&%ﬁéﬁﬁl’énta’ildi‘ﬁéoﬁés%ﬁd% heRReSS the PriferbAal sectors

of the wafer.In this case, the splitting-wave

fafipoisdioning theoradeh R. i s therefore controlled indirectly

by the con itjions _u . which the.annealing | arried

out . FRLERER ShRS LRl ae' R B e Palehf ¥ ReSeeror st
aRinmdtritdly- oyssiteaieSsittarewale AYBARTE s@ttof IRE(th@ isdctors of the
the wafer, that is to say on the bisector of th

seeipey SR arThi fﬂﬂﬁlﬂgcérsﬁral@ﬁ loendapicias Bpidof-dest lineshitaat is to
%%@Y@oaﬁp@%‘ﬂg{e ar eéhP$ tgf%ft FS s{ﬂﬂﬁﬁ@a\ﬁa\yee e?{‘)dn’(ﬁeg%lose to the

plT wa
hoichidat ed in

Figure 5B shows a second favourable position of the notch 4 in a sector
S2 centred on the sector R (the bisectors of the sectors S2 and R being
coincident), that is to say the path of the splitting wave is initiated close to the
notch 4.

In the case illustrated in Figure 5B, in which the sector R and the sector S2
each correspond to a quadrant, these two sectors are therefore coincident.

In contrast, when the notch 4 is oriented at 90° to the bisector of the
initiation sector R, in the usual practice, the splitting wave traverses the wafer,
passing over the notch 4 but without either terminating in or being initiated at
the latter, and causes a process line.

Figure 4 illustrates this configuration, the visible process line being
surrounded by dots.
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the hot zone of the wafer, that is to say, with
reference to Figure 2, in a sector Rcentred on a 0

w@eooensasi on wWith respect to the vertical. ThePCT/EP2008/064200

Appl i cant has observed that tKhe formation of the

hen PR R5TRR SRS LIS el 4P i k3 aRF A RN of the
spliteng-echvatinitietiovees deSbribediaB@%e.wi t h respect to the

o R et b BeaaHel QeHTBRSRib e, BLRY hBinton e
? ﬂi@rﬁgrgdo@ﬁ{é/‘@\%rﬁermﬁg&torexa ajRdird cubd I SRR ?kio@‘eans of

exalmpe,
e biSector of the splitting initiation sector.

benedling, dly twdanthaatiog ther sestporidswiishfibds desiredoto initiate the
gﬁr)l {.Jerenti al sectors for positioning the notch 4 .
E'Q%)'SA shows a first favourable position of the

not cBofAséduentBeRbPTs the boditRIMEdthe Mokdh P MRMRAHE th&®ower quarter
splitting-wavé initiation sector R (the bisectors of

oht® edinpes agartenatithe waierilng a strai ght |ine,

anpr boTHaTEe Y <t FBghe' AR 4Ftihe' SrpRdTRY Wipaoation of the

selittimgatee is hostully@xohtrelledbga dersofrisgiled idheshaws a

second. favourable position of the notch 4 in a sector

S2 cghﬁr'ﬁ@e@ﬁuﬁﬁét%lﬁf‘@o‘?’ O’R tb?rf@%@ %E@%P%‘ﬂt,t'h@ observed that
BRP RBMing AR i BréiShfle NALAS Uikteref Hrelclioh (R, &R angutar
aoiptitudé of draundhdSClase il lustrated in Figure 5B, in

o aRIFHRFo. PRANEPIcaB! Bas e6PenasananEecparHatin of the wafer
FPOIHBGH R tatidM nfRMiIRe b, ol 8Re WiaieAkE rofhe) Ha8TdrERiRett on the

at 90 to the bisector of the initiation seCtor R in
conrirel aidhe pplidting-oegvetindiagpni tti ng wave traverses the

waf e assin ver the .notch 4 byt without either .

tor nim i FESF PR “baldhy Miflafed the siitinepus Ripigntation of
S@UsTAPwaTdYE @Pes WhekNea fhs@nire) devitd BSS Ldk@sas Bhéwn in Figure 6,
configuration, the visible process |ine belng

Qukeesuifgedatey inipleseHowever, the description is not in
any ¥R do'rt'iBr‘ Sgtﬁeopgri&é)rvcﬁ%gtéu%gtrgfe {H%Ft‘ is held by the fastening

device is typically an angular sector of about 90°.

The fastening device is usually located diametrically opposite to the center
of the wheel.

This device constitutes a thermal contact with the substrate and can
therefore remove heat therefrom.

It also constitutes an electrical contact and thus allows the electric charges
accumulated by the substrate during implantation to flow away.

The angle o defines the position of the notch 4 relative to the fastening
device 5.

That portion of the periphery of the wafer in contact with the fastening
device 5 during implantation must lie in the splitting initiation sector R, for
example in the hot zone of the furnace in the case of thermal splitting.

In this configuration, the direction of propagation of the splitting wave in
the initiation sector is better controlled, and therefore it is possible to ensure that
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splitting-wave initiation as described above. This is
because it is possible to start the splitting wave at

w@eyopsdzs on the periphery of the wafer 1 (f OPCT/EP2008/064200
exanpl e, in the case of split8ing by neans of

i e . .
ﬂ?@b:dﬁgk&e %aque% a%/teatecﬁ éél‘s?ﬂllnﬁﬂ% |ﬁ§§i§9f&t‘r\] @eé‘ﬁt'g%ﬁdﬁch so as to
pavens thehfermation iobtheoprocbss hne ch 4 1limted to the

| owe arter gr to t u uarter

Fur b Wareci8 STavs DRe; RARDiTAlio PbEsgPgye-Thentioned
gr?f-frith(nQ%eW%hé FHdsTthn”?f %Vﬁor‘t@nnﬁtccfnlt'éﬁywlth the fastening

contro ed

erson skil in the art
dewaesrejate/teatot |the;; splidingt indiadameectort aadithg pesitien aftthe notch

b t th litti . .

o HRosuitfie BBl shbtar it holc R Rt bR BR3I giter in the

portdhoBRthéSivafdm it EchtagoiH, thdrerabRPling addvid¥dor in a sector
observed that the orientation of the wafer in the

diapnedriealtyi erPasiero Heat(Rastiomr m t he weakened zone) has

an. | RS braldiD o eonbesls OimbheopEIbibNA LS

|n|t|a case

. €. fastenihy aheudsirae ntrat Inﬁ{ﬂaﬂtfatlsmwm@él suehethat ¢e Aotch is
ef,ﬂC)e a fastening device 5 is used, as shown in
Ifacg

eithef gnkaepuamey whfibe pﬁ”@"‘%eOf Th% phsliady ¢pmetrically
#) Soff {Hh sYerﬂrﬁg 3R BEY t(ﬁJatrté?tof't g> thfne substrate

en| ng evice is typl carf?y an ang u ar S
aemimd 90. theh@astershg rparord din tee embmjuraéhleIUetratetddln Fig. 6, the
dianetrically olgtaosne to the center of _the

RRLCE igrnated abaid engle @ 9T 4eBPRetivelY. Sdhend (0, 4§h°( IQQ +45°);
substég}rr Q)gltﬁ%ql 'ﬁﬁﬁt%ftﬁﬁe renove heat therefrom It

al so con tut es an electrical contact and thus all ows
t he erambvmg trwaulgﬁeatecfmnmrtheatascbrbyg tbeicepbstrat e

the pBUIABING FPIRES B e AP Sotian & 18 Wer Tatuas g by the
fastening device.

By complying with the orientation defined above, it is possible to reduce
the occurrence of the process line by a factor of at least 5, typically 7, compared
with a method in which the notch is not located in the preferential sector S1 or
S2 with respect to the splitting initiator, or even to prevent such a line
appearing.

The invention therefore significantly increases the yield of the splitting
step. Figure 7 shows batches of wafers produced, some with an unfavourable
orientation of the notch relative to the splitting initiator (series 1) and others with
a favourable orientation of the notch (series 2).

The graphic in Figure 7 illustrates the minimum, average and maximum
occurrences (expressed as a percentage) of the process line in the two series
of batches.

The average occurrence is reduced by a factor of close to 7.

In the most affected batches, close to 75% of the wafers may have a
process line in the case of an unfavourable orientation, as opposed to 12% at

most in the case of an orientation in accordance with the invention.



device 5 . That portion of the periphery of the wafer
in contact with the fastening device 5 during
w0 pgbasssi i on nust lie in the spl itting initiaPCDAP2008/064200
sector R, for exanple in the Bot zone of the furnace
int f [ ;
cont B aTFag a PR 28 Rders) ek dccbfting i9 the invention has
apmiost ihngemmci@rsimth laeproa:ests lactel. on sector is better
cont nd t her ef possi ble to ensur

t hat% ¥ra‘t G‘f”dtt??ep PE% hﬁ?ﬂr%%ﬁ lgres léqtrﬁs,%)p@geql with the
ﬁaﬁzhvﬂn‘ég%h}’alﬁfoﬁ e B@Flﬁﬁkf@oofaﬁ]et \W/a reYENkhd Ilnes are shorter,

formati the process line er words, to
earblyeareetgent eod‘rblnefaforerhesﬂ tromea@me ment i oned

requi renents (nanely, the position of the portion in
contact with the fastening device relative to the
splitting initiator sector, and the position of the
notch relative to the splitting initiator sector), the
notch nust be |ocated either in the portion of the
wafer in contact wwth the fastening device or in a
sector dianetrically opposite to that portion. Mre
precisely, the process conprises the follow ng steps:

- fastening the substrate to the inplantation whee
such that the notch is |located either in a quarter of
the periphery of the substrate dianetrically opposite
the fastening portion or in a quarter of the periphery
of the substrate centred on the fastening portion (in
the enbodi nent illustrated in Fig. 6, the notch is

| ocated at an angle a of, respectively, either 27045
or 90 45); - carrying out the inplantation; - renoving
the substrate fromthe fastening device; - initiating
the splitting wave in the portion of the wafer that
was held by the fastening device. By conplying with
the orientation defined above, it is possible to
reduce the occurrence of the process line by a factor
of at least 5, typically 7, conpared with a nethod in
which the notch is not located in the preferentia
sector S 1 or S2 with respect to the splitting
initiator, or even to prevent such a line
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appearing. The invention therefore significantly
increases the yield of the splitting step. Figure 7

wae bowesssi ches of wafers produced, some w th aPCT/EP2008/064200

unf avour abl e orientation of tﬂb notch relative to the
splitting initiator (serie pMEd others with a
favourabl e orientation of t e notch (series 2). The
graphic in Figure 7 illustrates the mnimum average

d . I
FaseB8 loT SRUUITY B aeT RS hEG PESUBRIaiA PRYES gt icator
ﬁ&%ﬁ%@?oﬁ%tﬂé@ﬂéﬁl hihi&te PRECREs Ronfhrisas thé sR{Ps%fose to

the nost affected batches, close to 75% of the
vvaf efas) nalgealhag@ \wepkerusszorng inghersubstratease of an

e s e Suing bR shibs s, Tataelss audenid Fonfe he' Spliting
bmgﬂéuhgrth@nnma@@gm a Préddteminbd Zectr @%r@hﬁeﬂ?@ﬁghery of the

according t he invention has at nost three waters
pilgirade pploa é@bttlng n/éaVG:fQM@Weﬁ by thes pEpagatien gbisaicewaygatinto the
l%gtr(ﬁéocess lines not associated wth the notch may

rerral n"on the periphery of the wafer, but these lines

el &rastepizedrin thiar el y emer gent and ther efore | ess
troubl esome. CLAIMS 1. Process for splitti nga , ,
sdhe d’é‘h%h%leér ZQpH & ‘P%F?Q 'ﬁa%ﬁeﬁg(adn'sl ‘?}étﬁtr]qdl wtthgnimplarigtion of

é@mﬁ%g?[:%(sgﬁfo' tﬂ@%@b’str‘ﬁt& Ghe RUBSESE t?é?ﬁ?hbﬁi@ 518 on a portion

reati ng a’'weakened zone

eﬁlltss peapresry ( @rirgpthet |mp1|@1tehen Subs ﬁastéemgldmg:et (59,
L. sing t

TRRL Rute Tie splGiabsten: (o dRia BlRbCEM n the spliting-wave

m{dtgheé{e)ét&f he substrate, of a splitting wave
| owed by tt%e propagati on of said wave into the

eu@sm tratejuririgastapt(by theedoich (ﬂhaﬁ posmom@d wedkahiéds inothe quarter

G Sptthe By i ine i B8liAld, Sidbeinb el olfefiE R S ) for
metalingnthd apattieg daper br R vk qbérteler(sablaifythedtp@hpaery of the

the inplantation, by a fastening device (5),
substrate centred on said sector (R).

2.  Process according to claim 1, characterized in that said sector (S1, S2) in
which the notch (4) lies is between 135° and 225° or between 315° and 45° to

the bisector of the splitting-wave initiation sector (R).

3. Process according to either of claims 1 and 2, characterized in that during
step (b) the substrate is placed in a vertical position in a furnace (3), so that the
splitting-wave initiation sector (R) is centred on the top of the substrate and in
that the notch (4) is located in the lower quarter or in the upper quarter of the

substrate.

4. Process according to either of claims 1 and 2, characterized in that during
step (b) the splitting wave is initiated by means of a mechanical stress applied
in the sector (R).
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- in that, during the splitting step (b), said portion
is placed in the splitting-wave initiation sector (R,

wa@pahviosssshat during step (b) the notch (4) i s PCI/EP2008/064200

positioned so that it is in th quarter (S1 ) of the

eri upstdRt § nigally t:he

BEce Rtals poro Bty L B (AR 1y 74, YRRRORHEE0  fotnat the
gplittingwavBhitiafion Iseclpe(Rplsea QObﬁedztbe substrate centred

on said sector (R). 2 . Process according to claiml1,
characterized in that said sector (S1 , S2) in which

ghe Pgﬁd@%s(fc)cohdrﬁg tb%n@%f"@?ﬁ’n%:ﬁo Aot acelizE8iMeeat Between
15 and 45 to t i sector o e splitting-wave

steipt (aatanainstepdbd it ¢arNpries diredtyelsencing saill agbsteateitorereceiver

SiipSitdle SaptBl e S35 Bfel AR delineRcty b akeaty zone is
frahsfeRaeqo (9 recevdriiostrage.spl i tting-wave initiation

sector (R) is centred on the top of the substrate and
in that the notch (4) is located in the | ower quarter

0 el B o 1Bl W By i CRGEGRreo

thattshitt batehi is@bsdined Oy)a bhrecespl ddcordigg Weveel 6f clarms 1 to 5, and
initiated by neans of a mechanjcal stress applied in

imthad dae qropgtion of guksiwies Hevnade Mjoeesiee @ssesigfass with the
teri zed in that the splitting-wave
r]rofc .'é!‘?%ﬁﬂéﬁgtzg{ (R) is a 90 sector. 6 . Process
accordr ng to one of clainms 1 to 5, characterized in
that between step (a) and step (b) it conprises
directly bonding said substrate to a receiver
substrate, so that after step (b) the filmdefined by
t he weakened zone is transferred to the receiver
substrate. 7 . Batch of split substrates having an
identification notch, characterized in that said batch
is obtained by a process according to one of clains 1
to 5, and in that the proportion of substrates having
a process line associated with the notch is |less than
12%



