METHOD FOR PRODUCI NG THI N LAYERS OF SEM CONDUCTOR
MATERI AL FROM A DOUBLE- SI DED DONOR WAFER The present
w0 pwsftieden rel ates to a method for 5 produci ngPCHiBR004/002969

| ayers of sem conductor material froma so-called

donor wafer. Known nethods, in particular of the
METHOBROR PROBUCENG THyperAyars dus cEnbmipeseCclelERYAL (FROM A DOUBLE-SIDED
poNorRD@sEERENt FR 2 681 472) or the like, make it possible

to take a sem conductor 10 thin |ayer froma donor

waf er. These nethods are principally based on the use

of two steps : 1) formation of a weakened regi on bel ow

one face G t RESHBREr 0% i@8pt Fetdk pespondt neibod for
5 SpiRsdiadiindl tiiholageirdt @Fdetbiiddhdidyesr t hbekness, rZ2bm a
deta%ir%géa f a thin layer fromthe wafer at the | evel
ot KENEY r'&yioh;, the thin layer being the part
of the wdfreywil yinaghodst hénsipertafculeer weik ehed Sregitorrut ®
t h t oSi 0 %hiss
v B nen 268 LaBORERYTE] oLHRen Ok s spL 472
pepelReng 15 r 683kt | By PReswlier taniehei 8 isaumpagiucsor
10 aatieVEs i f BEsn rOUghnes syLesF ection in order to
i mprove the planarjty of at |east, t falg:eo t he
waf er on % edeT%Elﬂ?é%t Y o - 2o erPaggfi gon the use

reeC ywodo ngreaper ati on does not generally correct the

r°“9h”essl)5“,fffoir%4'a%ri.to:ny 8?. achigue I %[tQ‘ B:LAYSeiow one
manuf act ur'er "s specifications, giveéen ha? %ﬁese .
prarequicsi t e theughmegsrspeciti cati orieriie estabidsswdling

15 Wik 8 10 @HSal | g 4oadh subseauent - 30, hondi sy, of

the detached_thin layer onto a support or another
| ayer, arfd/ FteiICHrdelr b #i RREPyLekeai ATeM &psr YRifer at
aHdi TkpeBsonicher lmmmﬁaht@a@ic&w ?Ie:n@ bhah- qulgzle&t Yeing
tructure, especia in the case,of very thin |ayers
St BT o foRGEntretn SRS PR ErG: siSRY o iy ikgiened
filorg '@ Ineon n tsufatordn) thé dérachmengt s¢ege f or
roughnes r i 1S fore r 0

20 on the legglo%f&tg 'eé’%e orpé@g(?(grQ%ngtg&%gggggc%%ﬁfggjddgy.a
iFEen def t Prepriréss t hbexcaBS MG edibguarafetighneksch 1is

aftdndde neeYyeldi@vet €eRurface roughness correction in
order to improve the planarity of at least the face of
the wafer on the detachment side.

25 However, this recycling operation does not
generally correct the roughness sufficiently to achieve
the thin-layer manufacturer's specifications, given
that these prerequisite roughness specifications are
established with a wview to ensuring good subsequent

30 bonding of the detached thin layer onto a support or
another layer, and/or in order to finally obtain a
layer with a thickness uniform enough to provide a
high-quality structure, especially in the case of very
thin layers such as in conventional SOI structures

35 (standing for "Silicon On Insulator").

A finishing step for roughness correction is
therefore normally carried out on the face of the donor

wafer on the detachment side, in order to correct the
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so as to conply with the said specifications. The
two-step detachnent nethod is then carried out at the

wo aws/oveese roughness was corrected during thePCT/IB2004/002969

finishing step, in order to provide on the one hand a
thin layer, optionally bonded onto a support and on

t he ot : daonor fe e
(et ofoF s a08n IRl CEELERL 1 D8veling ) ghep
x> resuded qumplt}heﬂlf’fefbrultfata@d ofrer isfdematdiartg n | ayer

af ter su@h%ct&w-éﬁels OdQEQEHﬁénEt &R tPlod eféfckhea %%qmed
surface correction. though this type of nethod

rEvi ged tdenufaes pﬁ'@tﬂ%srﬁ)ﬁglf“ﬁ%s? aB"laiSc atPeHheeFed hldf"nlrllrlg

I@aeerﬁnlmr@m;aj | ymi Grcﬂélﬁ t@bprcaw@noaf t88 one hand
st r ctur

is. still Iet rove it
151 £57et: « BPRaoBr1aft HoraRty Ssbeh SHgRote, and on
ftatH Icmi’temmmWhandonqr paafer ulradutsedr byuctket lidickness

réwé'%tl on steps. It would thus be useful
to su st antl a reduce the nunber of recycli n% st eps
requi red THHGr @RaRpl evater weand BecBoMi ¥aBPedt of¢or mhe

FWeakenadd egi 0o @R cereh ofid %ﬁ@ﬁeéf@ért a@bg@a@ang it
\gger thento de cht th|n 2ers si mul t aneousl

W), G KDt
US 5, 856,A22ﬂ1011c_:]’ms takvm d| tn;gpe nt ef nedieahedr etypel i lpg:ov1ded

bet ween t h n ati
T A %‘S £ TR Re U, %ﬁ?gﬁhé\%\%g% LEYSrses and
e@ﬂpeﬁlt%ldl’}zhl tal ther lflalhgfldilaﬁ:fllo@uICtﬁ e%o%uéﬁrﬁgttlﬁés neé@ is

téhfiﬂ”dé@?rgﬁmgrﬂMﬁfﬁpfﬁﬁg PP, 0defe Q11 M heerms of
second weakened e%: ontapqi us i ncreasi ng the r| sk of
ec c

St hanay on &R alfahifd GRdciRthi c&PSfamagend  in
theread £10rcd argRuendeiexpansiare € uf aehtat Do osited o

t f | | he
{he. donort Nl 1S sl fore. HEPFRRLED CORPH P Vof cduce

tittes vamiois w@rkewwcki@ss@mermirmﬂw handl i ng and
processi ng,t aé%éérﬁgié i nereased 3o the SaPabi & oFebrnm a
t hese reasons | atter nethods do not constitute

teHipned pesiBssoin eefht ioh ttde héacsemePbneshe ponor
instead Lead tQ ugdeskhabhe extii@ 18¢BRECAimultanecusly,

as proposed for example in Documents EP 0,961,312 and
US 5,856,229, thus avoiding intermediate recycling
between two detachments. u

Ssuch double implantation followed by such
double detachment, however, involves extra technical
working difficulties such as the need to turn the donor
wafer over in order to form the second weakened region,
thus increasing the risk of contamination and
electrical and mechanical damage, the need for large
and expensive equipment to bond two receptor wafers
simultaneously onto the two faces of the donor wafer,
and more difficult coordination of the various working
steps since both the handling and processing tasks are
increased at the same time.

For these reasons, these latter methods do not

constitute technical progress in relation to the former
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difficulties . It is an object of the present
invention to inprove the situation by providing a

woregohotseBor produci ng thin | ayers of a mat eri aPCT/IB2004/002969

sel ected anpbng sem conductorzmaterials froma donor

waf er, characterized in that it conprises the

faoll ow successive, step whi £h .are -sequenced, .
vﬁrfefﬁjut&g?] e Sée“re r?éidiela?aegrggycqrf%egmsﬁazopl:e (%ﬁ("ch Br r&Crg cat
ofiff fqulstieseakened region in the wafer below a first

of its f%ﬁﬁsiQnQﬂ§to@j%%&thofoﬁﬂﬁ§p%9gb@ﬂt invention to
substantially to a thi'n-layer thickness, (b
detrictifent R aSEFPEELIPRI nvay ST THshIhe haf BEERP héoT
leMduofng he Hilr stLayeakengd regimisetiel fidelledddd among
'ayer bejng the par& of. the wafer lying on.the side fo
tHEFGFEY enelPFEGH 8 Snext 1Yt he f i r s1°FR/ke, (BT
fdramtdricfedd secondhatakerned ceghoises t hbewafferl lowing
b e sec foi .face d h _ .
e ng eh gt ant DAL "B B PR " without, =0
(Nt eteretipfeEntrestyal Set ofeeR hin | ayer from the wafer

at the lewgl frddie; seconds weakepegderrehen, rbb@cseGeNd e
thin | ayer, being the part of . the wafer I%rl1 g ont

he
ST of RO i Pst fwegkengd régFont REXE t hét'secdondeprth
fasere Sl ipiefarsethbida onl tdni d | tigiaspeeds diidheess,

met hod acgqgrding to the invention_ar f 0 .-
t he donor&aaf%?g%%ﬁ%?ggstogp ?aiﬁlF%@a%&% erﬂr%%%l/\i%am the
afafer havi ncbebavesedfdurhagfprevi owpkdanad ayegion, the
P adyctiQny, aa%&h%gﬁgﬂ%é ugs!?@r BB O REESES 19k ng on
| east one step”of finishing the surface condition of
tHie $idy Pledt@onbiraaf vpabersfersgépn( ApXt- tondhe first
neidwd furthernore conprises a step of recycling the
donor wafer after step (d), followed b St of . .
fini shi ncht)hefgﬁplﬁgéggco | B TESTEG naARTE et BPon in
reoy chetier nbéhos whay, secomddert tikdefaeusedndurtng depth
S - [ | vl |
s%“ééréfeﬁ%?ﬁ;‘}}j;%‘ei Yool il & R ot i ghese.

ng,
detachment of a second thin layer %rom the

wafer at the level of the second weakened region, the
second thin layer being the part of the wafer lying on
the sgide of the first weakened region next to the
second face.

Some preferred but nonlimiting aspects of the
method according to the invention are as follows:

- the donor wafer before step (a) 1s a wafer
recycled after having been used during previous thin-
layer production, and the method furthermore comprises
at least one step of finishing the surface condition of
this recycled donor wafer before step (a),

- the method furthermore comprises a step of
recycling the donor wafer after step (d), followed by a
step of finishing the surface condition of the donor
wafer recycled in this way, in order to be reused

during subsequent production of thin layers,
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- the finishing step conprises the use of at |east one
t echni que sel ected anpong nechani cal pol i shing,

web@siocaBt mechani cal pol i shing, sacrificial oxPCEIB2064/002969

chem cal etching, plasnma-assisted chem cal etching and
annealing in an inert atnosphere, the nethod

furthernore ri t, r ctiyv ; of_.hondj
t he donor vvz;:?%?pgleet%%éﬁ egsgl% a) cacljncﬁt(lb%éssan&}%et \?\J!/eslép;} ot

stapslgoidat qad)ishisypectively at its first and
second facegpe OHtio) il HLSREED Rl idRls SHBSt RAlLSor- at
the nmethod furthernore conprises a_step of form ng an
it | T ayer SOt B waf EFLBEFBFe sPEPANEDL) , Medpgical
Ipesiul g, | ayeimiics la dletemiafalSi @dldrsmEadyy tdhemimicial
oxi.dat.i.on of Si L on?guy ace or a\?% oS t

a

. de ion of Si.O
SR Ty PR CBE a7 T BART ot SRR Gt T6gt off NeD cal
carqhidety cutd mynriagdiarg ati am ofnettord tna@ies, t hr ough

a respective face gl Waff‘%lrrt%ter]{nl%grtedlep%n@rité%% £wo

weakened region, - the formation o east one

EARS T o gis6RPEs ar Aot  ByrepofespTi e fetacen
sidmee (gyeanal tbhe maherivbtpéehhesgonor vaf erana@ndd),

t he associated thi.n layer js fornmed b i conduct or
RS L HRATRSPE | O Sont LREL parihi FFER? ay@ ot PBagr two
arespcttihes thdrgdtayerbdetacdment steps is carried out
by i t of -o t '

Lo 1] oo 50 B, PEPRERA L RERLS oURE 85 oo

the follow ng steps, ore s
fRIMIng ofnt HOSSEEFIAS adeyer tde Wagemafgid beferenstep
imppected qual ity of the second face of the wafer is

oS than 2, NI Acceptabl e qual) . val e, £alrung.q
sgconthdmeel - dhiddonsh ngof nt &r f aceitayer sugfage or by
glating, l@yeo and the i shing step s ocl cotec
renoval of thee formation of at least one weakened region
is carried out by implantation of atomic species
through a respective face of the wafer at the depth of
the weakened region,

- the formation of at least one weakened region
is carried out by porosification of a surface layer of
the material of the donor wafer, and the associated
thin layer 1is formed Dby semiconductor material
deposition on the porosified layer,

- at least one of the thin-layer detachment
steps ig carried out by input of energy,

- the method furthermore comprises the
following steps, before step (4d):

- inspecting the quality of the second
face of the wafer, and

- 1f the inspected quality of the second
face of the wafer is less than a minimum
acceptable quality wvalue, carrying out a step of

correcting the quality of the said second face.
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oxi di zed | ayer followed by thickness correction of the
second face, - the finishing step is followed by a

war@p/oofe3r e-form ng the insulating | ayer on theCTEg2004/002969

- the re-forned insulating-lgyer is a layer of Si O
formed by thermal oxidation of a silicon surface or by

deposi tion ' o=t fin_shi st.ep, gonpri.ses. -t he
use of a te'g%%isjaé%éfi%g?eg?lg&rgﬁgr% trh%a egfob% \%ﬁi clﬁlsqllétlng
damet sesndethgni ali Polnishehgy diserseladcimthnpralsimple

RS NG oS aghif 'fr!lsﬁhlé)é(ir‘ij%_t Qe chgRlCALeREGRI NG E  the
pl asmaassi sted chem cal _etching and annealing In an
iRerdl zRhospref ef ol LPHedmPhddiqifiert nePereorprrses &he
dHeepprod foeycling the wafer, carried out after step

(d). The pregsent.invention. also,re

: lLat es t he
appl i cation"of %I}irellﬁetlﬁgd SR et § néaﬁgBW@ Ebéf theStep of
preodustniory dfhe elmissolmiuictorlayrer noul @torwaiemct ur es

Q her asp_ec&?? g@j—FSitﬁeén.dLnggl\ig:ﬂﬁﬁ%eiagfert hes pgeigg_gr of

I nvention w econe_nore rea y "appdr ent on readi ng
tHEOA SoraRch§ydétgired e&deptponorior #igderer segface or
enbotigmite 2fn ids gdv,ch is given by way of a

nonlimting_exanple and with reference to the appende

G i ngs. FoehT CHE TG o6 LER oSRTBELErPhe e 0ee SE a

Hteapirrbiyonst epcalaetddd foomprodaci ggotiwo whilehl ayemgprises
c [ 0 . aventio I e - nt o

ML L SR PERL Onel T SR chRBigRs D Bdshing,

ISR et ticdl accwridlatg ao t hehawiastl onetrilginge 3 plasma-

L B5e S AMiew1l romaboye Ol apPRIINIRY 97 GF inert
devi ce used in a nmethod according to the invention.
BRI Tepresents a view from above of a CMP device

used in a nehbBodthexiel dfngtherinbeel ny@biDfes & -stép of
05PN NG Ll 0 1 g5 01885, Y

The present invention also relates to the
application of the method as defined above to the
production of semiconductor-on-insulator structures

Other aspects, objects and advantages of the
present invention will become more readily apparent on
reading the following detailed description of a
preferred embodiment of it, which is given by way of a
nonlimiting example and with reference to the appended
drawings, in which:

Figures la to 1h describe step-by-step a method
for producing two thin layers according to the
invention.

Figure 2 represents a perspective view of the
polishing or CMP device used in a method according to
the invention.

Figure 3 represents a view from above of a
polishing or CMP device used in a method according to
the invention.

Figure 4 represents a view from above of a CMP

device used in a method according to the invention.
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not reflect the true situation in terns of spatial
scal es, as they have been produced with the sole aim

w@boosptiesml |y expl aining the principle of a nmep¢mtB2004/002969

according to the invention- Referring to Figure la, a
donor wafer 10 of sem conductor material such as

monocrystgl | i pgey pi Iggonngggdf ages.J11 d 12tI1re|o|md\éI%|W%.rI]1gS

thin layers are to be taken alternate y, as
FERGI B2 | b, FRgBLNREX eFa 100halst aargpissdlendtiicknesd do

elothetragarca f enet ensudf NGNS ANd A £8Wne of spatial
m|linmetres. The faces 11 and 12 of the wafer 10 have

84S G tc}ﬁ%YaIE"’ﬂé‘?|§??%sp6?‘%‘éc€\%f@ilt%rtéﬁ pele aim of
'dprtesrlfﬁ'llqr i pxpheinawgst aties t hatina gie sayra vaf emethod

en: Uy since its fabrication. Figure
a repregggnt el x?‘e%%

savvafe nthe raw state, which has
char act elﬂ%‘fteﬂ@slrtgjstmrdﬂg%%n@aunt@r etbrafrt ewafer 10 of

Eﬁ&ﬂﬂd&ﬁd&ﬁ%c&paﬁgtérﬁaiO%h@ﬁeEQQQnéﬂggpygéél?Qnét§1llcon

front _face (face in Figure arge average
hre<es o li 132G ebt faew cAfha}cs‘él 19hin Fpyere |1aye . tot be

Sﬂ&@dﬁﬁd die- paidded, ous h\?ﬂ@. tﬂeatdiétem%ei age dvear ]:f ace
roughness..i s nD eover .often greate e case_o
rredlgum S|$f Wi srs ThaA g f Je‘i%irpi:glﬁﬂafeﬁﬁe?@r bgfrween

200 evmt et rumtdvc@rcmsmcﬂofa | faerwg erd-1sli izresck neeef er s
(having f e e et er of
part| cul g?{eco%%%urétﬁl gdn of'{tfhé)(If %%) %’f?notﬂ) o}an? the

LY DREP Inevea rHet es v of har welsractisidist 1 es " Sueahssor

o diacesaw lsefde 12cBachiBavoNG A |ArEer&YerR968h has not
ou hness f.or exa | e _after having undergone grinding
23 %I r%rfﬁbrl CPve Fo faces 11 and 12 may

in th| S @a@mr’@e nactrép:e@edrum NG awageycl iLnghfﬂi ephd Okaw
| e by ryyi ng t doubl e sided..pal i shing, at .
?é%@% m&ﬁxﬁ{ o) cga actFrlsg&EFigurgygsﬁmarlly

he sdne tine n anot her partircu
eheonaitere) eadershéabh¥icatiohas naweinces lbwandvé2age

Woh@h%'e‘?s\’é! e pge Epyghnesse(tkatd %r?? %Pge %9 and

peci fications necessary for good b
PAGEHEE GV THRETORBISIER 5 40 Wy diert BRce -(face 12 in

Flgure la) .

It should be pointed out here that the average
rear-face roughness is moreover often greater in the
case of medium-size wafers (having for example a
diameter of 200 mm) than in the case of larger-sized
wafers (having for example a diameter of 300 mm) .

In one particular configuration of the wafer 10
(not shown) , it may nevertheless have other
characteristics such as two faces 11 and 12 each having
a large average roughness (for example after having
undergone grinding and lapping operations). The two
faces 11 and 12 may in this case be rectified during a
recycling step, for example by carrying out double-
sided polishing at the same time.

In another particular configuration of the

wafer 10 (not shown), it has two faces 11 and 12 with a
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flat enough to conply with the customary
specifications, in terns of surface condition, so that

w@2daokiomseBayer taken fromthe wafer can then beP@DIBPEwH 002969

properly onto a support or_-the-like and/or in order to
finally have a thin | ayer which has a sufficiently

(.for ickn e i fi,cations relate inter
arklgvg ta?e?r%g%su?g?ggggggggh egagd, al%d %eysal}'éugl P)?edei)%nd:he
dPadief 1¢a tkors snetessrry hfor |gged scemdbeg pr oduced.

For instange, rhbeseispaci dicalbans garehaldy stipubate e
maxi mum accept abl e val ue of surface roughness, below

itth t h& ce EBndi t9¥W 6t t h#déhf acekhal armsipmary
nasdcd f gcdthi @iger ihotbemablsE tausiadd €BRAPEVERSS =6f that

formng thin.| rs_as_described pel ow. The max] num
saur??&(l:g rlgafg%rnzés/a?{%rél ugofﬂsq-‘lﬁlseua‘i"‘—f1 ejaef:iaﬁle(l}el?ﬁp ai)e bonded
rougiRielss stendar gugeeirst ioon tled uellor ARIBSrvahuerder to
(ssitpdiyng HQfe " RoOEL Mean 4 r Ghi cflet gL g ned sQﬂ:EiQ:q_ently
basi s of roughness nmeasurenments taken using an atomc

IO ARG SSscopBeest afRr pf fort ianani ke lree inter

Mlﬂdﬁﬁ@pyhé-éﬂﬁid@%dﬂﬁﬂﬁﬁgﬁfﬁtaﬁﬁﬁ ME&??u@Eaﬁ??sdepend

roughness i s typica a roughness of abo

anys q}eoﬁté?lcﬁ%-é%% e%"‘g i%ea o]na}f‘é%% UrS e 1p1fﬁ>%ﬁ%?fi by

1 m cron Rur t hevsshunfaace ahetslee Is@yeeri.fﬂdatﬁ{mlmajg@nietrﬁlly
: and e y y ticularly thin

I(%:yl??ﬁl s 1o %e ?Tgar%?rle _riubé\gg%g?gééf rg}éjt Efe _w% er Sfﬁr,face

tHeIBITHe Polghineds o e @uFérce0 danditiddn tob these

grRAds CONMPahgd 19 thdihi 5 accepbablbe &l Us 2pflei tol Start
t herefore ex nt to carry out a step_of finishing

pedi )
e RRISRES ébﬁ(idﬁe‘ﬁr@ﬁqgoft}t% et 1 P oA R roakny -
This finiBki ngasimpni sueasteedoRudthiRyusidue fknesually

' to fi I ly with_th
B S tFong” stPRaraRed” oy rRe RS . vt oF
'@ quaelwsi ch (sapnBengsedfénr t'Maootf i niimg Sgepre")
\&éﬂeIQEJQ§§QQﬂb@§EPS QM@TBP %@&ﬁEEéQSaRE?%uE%@FntS.taken

finishing step is illustrated rn Figure erring
8\ uRe PECTERe FWiffhnessABM tHeroscope (standing for

"Atomic Force Microscopy") .

The maximum acceptable value of the roughness
is typically an RMS roughness of about 5 angstroms,
measured in a region measuring 1 micron by 1 micron on
the surface of the layer.

In the majority of cases, and especially when a
particularly thin layer is to be formed subsequently
from the wafer 10, the surface roughness of the wafer
10 is still too great compared with this acceptable
value, and it is therefore expedient to carry out a
step of finishing the surface condition of the face 11
of the wafer 10.

This finishing step is carried out by using a
fine roughness correction so as to finally comply with
the specifications stipulated by the manufacturer.

Several techniques which may be used for this

finishing step will be described below.
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first face 11 now being acceptable for the formation
of thin layers, a step of formng an insulating |ayer

waosniishe donor wafer 10 i s advant ageously car@T/BB2004/002969

out. For exanple, an insulatgng |ayer 13 of Si O may be
formed by conventional techniques, such as t her mal

oxi datio con,surfa 0 epes a0 of Si.O .
donor \?\r/a af‘)féc]%)ve{r](()ed wﬁ%‘ean{l %su? Pilﬁ lflgyelstfg 18
onllle(DIiaé:qqqu dbtgirredib This insul ating |ayer 13 may

consi st gfe LA A EOOt uddaledl Qpe f %u%’fﬁ‘l@%l e & Nhe

(thelnsulatlngla er hen bej ng forned
2%y ht tﬁl@‘tﬂm@llagsw:%ha%?f 588 Shet r#@ra@ﬁépn of

¥ﬁﬁfﬁ ﬂ@?eﬁf SﬁOéﬁep|&fsheﬂhdnbeaﬁﬁfﬁbﬁ{F&Tﬁ@elayer 13
ormation of the. insulatin t the |e
t e%glec&dqn FadeHr ojfué tHe agjorﬂ)r?/ Sa]ﬁf) FE- T ir%lﬁ y

acconmpanitsd mxmnm“aamomﬁlﬁlahengvéaage Lougnesisn, may
e [ I 1 | ey, f_Lh
F%?e? %@§d1g2$é¢é@%%&ﬂ%ﬁér Bechhibigs! (ﬁﬂcﬁ) abN®hermal

| ying sem conducto
migatdon ™ @ sl bstausenives aimulsre diiemeot S1i0;.

insul ating bawet ldagenera | yohased PHOPBI tah Ofinsulating

oth| er.a surf e .roughness. For exanpl e,
1212 oo‘? S(J%@ éL@g BT & gaiﬁegttenuat es its
roughnesg?mmnemssnm&ehygrmrlay\mtten 1ke trdmiyckne«sssi)ét of
T dSUA I, x1 deplayeg 43 beidig fé’{ﬁﬁp;gjﬁ S 5208 (the

I's property IS noreover Hd ih so s
%@Jsatdglea mrhﬂagtﬂfl@@hmeqm fafreed edfeop axamhée, by

txﬁ@i’l‘&ﬂ? §@L%b§1‘ ClrQd a9t | eRe- eI rxbé‘ﬂefolob or
I first weakened region 14 of the wafer

Nen formsd bel ow the first face 11 and at a depth
corresporId:l nghsubat a;ralﬁd)tgdt (ﬁhlalte Hﬂe cknresmtdfort hef the

h d t tained. A
lhr}sﬁl%ag%;e Vﬂa}éceknles 1& ge&e& Si ngo h‘_gh%r %ggﬁ{ldngtaﬁSd 12
azfcort@lengdboorhewarﬁeentl@n iypicaldndliles etouerard ddewby
193‘11 nag@rret%ﬁ% an( e@raf W mr:g{lagﬁéggs 'uﬂoﬁer the

meak ened region is avi ng
insulating "layer 13, at the level of the interface 18

with the underlying semiconductor material. This 1is
because the formation of the insulating layer 13
generally has a property of smoothing the average
surface roughness.

For example, oxidation of the second face 12
attenuates its roughness commensurately more when the
thickness of the insulating oxide layer 13 being formed
is large; this property is moreover used in some
applications solely as a smoothing technique, referred
to as the technique of "sacrificial oxidation™".

Referring to Figure 1d, a first weakened region
14 of the wafer 10 is then formed below the first face
11 and at a depth corresponding substantially to the
thickness of the thin layer which is intended to be
obtained.

A thin-layer thickness produced wusing the

present method according to the invention typically
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and/ or fewer inter- atonic bonds than those found in
the rest of the wafer 1 . It is therefore a region

wonbkiosi1teeands to fracture before the rest of theCTEE2004/002969

10 when external energy is-applied. The weakened
regi on 14 is advantageously substanti al | y flat and

| gl the p e ned b 11. T
pr eétaslergeagv\%gns of If%Ebodgglrgclrlrg (?%e%\ﬁeg‘ﬁaertﬁ(g ?Iéfyrsor? y & few
\mllqrcmaetd@,eﬁ:rr bed bel ow. Referring nowto Figure le, a

fl rst thign t@aa@én&; Ix%gct%tlactgeddter%btiheaérfaﬁsrflﬁg %aker

drJevel of the weakened region 14, the thi aye
P4 Hee Wi tl%irerhaet%%%rb@gﬁitﬁgt]ﬁ%tlméEﬁS?héovaée 1111 the
lamt;ﬂ hef maléemﬁjfézegréonf It ig@etet@t:aeb&enta lofetg;m@nt hﬂéﬂch
a e ar af ter . havin Vji.ous carrie
onocf njér%%{'%e%n Fﬁgr]eaggelfeg%[ s %89“%8 when
thtrmtr‘raét iaTsutct iy d@ylkered3 (whi ch forrrs a bond| ng
i nter f ace), and, 8,1t angat igate 24 10 B evlleousty

that the bonding-interface nsul ating layer
R e Flatstandi peraybel 240aRBroplape defined by
ifsulatdang 1l ayer is present on the target substrate
24, heat treat marg I s advant a eousl carrr ed_out

g 3

in
order to ™S nPBFCETERE bERE ngT APSLRUELEFe BoR weakened
Ceirdrs iy wilel thasr gdsaedisdd ateel A4, an insul ating

| ayer 13 ched Ll in 1 t
obt ai ned%el%f% I?l%ddrsa‘ghgg F& t:]lll'éﬁ Igéa%?’;iﬁ thin g%yer
AL si#i d@ﬁaéh@dr fLadve thgwatfreprg 1Gyefk tgler slevh@l:kof the
%Ré%ati%etd) ﬁHgJNdrgel@UfEh&' @1@1nejl.§%tzf| sal pbhayl %h'e‘)@)-art of
then a "siliicon on i1 nsul ator’ structure Oa’is

I
JHteai Hieber | dvane c%%%‘geetlhéh&et%accrredlt-. d t R ﬁ wepgened
Xedimn tiwen be corrected for thickness and surface

ouginessy Pl EULELLY, DY e o RO RIS 1 i
cleerficcalave ch@hecalheptiamar p;zawous?(ﬁ:l\/l%)a,rmw i puci dlonding
%%ér?n’tt@e”f&@é e ghi Bgtlt?hé@gg ag%%tagdchwtaa' the
etchin annealngln an | sphere

(%Qﬁqy qg|%ayﬁr 13 (which forms a bonding interface)
and a target substrate 24.

In the event that the bonding-interface
insulating layer 13 is present on the first thin layer
21 and/or an insulating layer is present on the target
substrate 24, heat treatment is advantageously carried
out in order to reinforce the bonding.

A structure 20a comprising the target substrate
24, an insulating layer 13a and the detached first thin
layer 21 is then obtained.

If the detached first thin layer 21 is made of
silicon and if the insulating layer 13 is thick enough
to provide gsufficient electrical insulation, then a
"silicon on insulator" (SOI) structure 20a is obtained.

In all cases, the detached first thin layer 21
may then be corrected for thickness and surface
roughness, particularly by means of one or more

treatments such as mechanical polishing, chemical-
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hydrogen), in a manner which is known per se. The
donor wafer 10 remaining after the first detachnent

wha®s/o0ssaor di ng to the conventi onal det achnent PCT/IB2004/002969

techniques, a ring 19a ondtip first face 11
substantially constituting the negative counterpart of

t , d_{i thit 1. . i ng . :
e LR L b s | SEPLELC P By Lom,
réfatigiicle (g e | Plaamaopesasteod ofhendpedt i mydtiag,

a0 pndid | o of 1 hBer f agenddpheradvaphageenshy 1y  in
‘iﬁ’gl ed qut,, conprising a neasurenent or eval uation”of
t

TREE Tty OF & RETERT atE Clhah iV E IRPY rB%r der to
ascert ai IrHehedonbegridfeof 1bherswgfraicey EBEftelknNSt@OCEirst

it .0s.possible to neasure the roughness. and detect .the
p%eetsaecrﬁmee%zzr ag'lsaesg’ce o?cg%JF%}%%es, gaovvnépgdi n§ CFerRional
clgitaadinearht scerhnsoles edapannpcll®s. dm ithe Bvest fhat 11
Chi _ : qual ity ey

s%ie% fi caﬁlgxn%%%éyﬁg}lg%%gek%ki ng I tlwpé;sgl {nge%ggrt of

detadetadechid 1 iy era¥ay t3e sane side as this
Iﬁce 12, Bt dxfeotrmaﬁrh_l ogtgagagaewm:p éﬂ@d‘f!{@é{%ni $7, as
en carri out.as illustra in Fiqure If.

Biriver £51 y PR ERE Sy Bif bt haT LT FPRCFeactr disT G vy 20
arpanedufdn coentirmpmddtting nthel atumofade® thedition of the
i figati ons, 4. ' l.ar e of, def .
R L S SRR B cHEeLE” B (o E i ioing o
Wi e qaiE Hay 0 heedvet Bat édndupitng thife prwallicty onodf the

the fddest thapclayesr?y, am besagse ofg oughnessain  the
initi aI,I%/ present on e second face 12 (see Figure
e&dndhs

ITAregry i step is then carried out in
order torearrenkthheesuriacecopdskibleoftdhandaerdl2 the

B B 1788 Phne T < FeGSoNT Y rifhi Hgoepep of
i radrdsageousiwnazading oudebycthe samentevhnagbe asor
tihe 1fddedt Joddisghideg step. Still in the scope of this
second exenpl ary

In the” event that this measurement gives a
quality complying with the specifications and therefore
making it possible to detach a second thin layer on the
game side as this face 12, the formation of thisg second
thin layer is then carried out as illustrated in Figure
1if.

Conversely, in the event that this measurement
gives an insufficient quality in relation to the
specifications, in particular Dbecause of defects
(particulate contamination, minor scratches, ete.)
which may have been created during the production of
the first thin layer 21, or because of roughness
initially present on the second face 12 (see Figure
la), a second finishing step is then carried out in
order to correct the surface condition of the face 12
and 1in particular to bring the roughness wvalue to

within the specifications.
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case, and in the particular case when an insul ating
| ayer 13 is present on the surface of the wafer 10,

W@ hios/otsBghness correction may conprise: renoveCT/IE2004192969

insul ating layer 13, or renpwal- of the insulating
| ayer 13 followed by thickness correction of the face

12 expos [ y S|nfact thelnter ace
18 reBr egﬂéuté;dts:%ﬁ%lg\éauffé%h ;;’lngThSte oi e dEpSHtIecUsly
pravicigsal | gubn brie ékmentsamﬁethleecrmlgckmssadef &des drirst
ot hefsefecdisepn the face 12, as revealed by the

af or enent] one |nspect| ng operation. The renoval of

the insulSitidy FRyethe3 §ORH efdr abRys c T e oxamplary
chesd cabnAgeans, taerd parpa&huagl adadiSi WgeﬁloréIQSllQﬂSI,ﬂ\étlng

n _agent _such as h ofluo c acid in th of _a
ROy U5 BreR o ORhE, Sk, PE I el 10,
rgvigxi g e sheeawafert ddn rrwtdfrenpltxese::ar ri ed out
after the finispng step 4fs dﬂael 19 1§ye<5r13 I's

intended to be present In order to bondi ng
interfac® PHPHRL q@dl i Ehe sé@@ﬁélaf:aél@ ﬂP}f%'f t hén followed

qﬁ; athlﬁt?@'kné@s p@dlsil;rré@t@?noag ft'q:u\é r]igaé/eﬁl/z ITaﬁkbbsted in this
ness,. as illustrated. in Figure is step o
S ATRGCE N s dlbri fac 61D L ert] y "RRRPRGREES in
pRms;mhi eld)o. carry out a second | ayer det achment (thin

|ayer 22 id hLefer enge. 49, FLoyke: L [T ol Lhe donot. o

waf er 10, '1s Si carr a“stan
dthe e?@cyﬂe@htw$ h@efecéts pacotherafdefieatie sai ghei fsce 12

ded @“é’\}'@eﬂ.ted W} adh dN G - B 0B S &4 ﬂ%pé&ﬂﬁ@%g%@atlon

prepare it for a second |ayer detachment as is
case in tHe prasevalt . Ppeditf cdMSplatiContleasr td3  is

rm@ramytl&fﬁm@hi@@tstbp t eRahscal sumkaee, 12alnra in
roughness i s huri i |nterface 18

i.e,
pnaerfcelcaurlearno ]ﬂ?%lg%nt |cﬁaljfliosé‘sonat q?}%e &lge d95th agUch as
tthobe ofudrhie raqulglal obhhehedsceoil aaf teinddtzaehment of

i1 dddn Pl AN bg DSt etePebSJﬂ&{zfﬁ?t hed eygkepl 10
t he |nsulat|ng ay ter 1ts renova
may then be carrled out after the flnlshlng step, if an

insulating layer 13 is intended to be present in order
to form a bonding interface.

A high-quality second face 12 is then obtained,
in particular one having very little roughness, as
illustrated in Figure 1f.

This step of finishing the second face 12,
subsequently making it possible to carry out a second
layer detachment (thin layer 22 with reference to
Figure 1g) from the donor wafer 10, is simpler to carry
out than a standard step of recycling the first face 11
after the said first detachment, which might be carried
out in order to prepare it for a second layer
detachment as is the case in the prior art.

Specifically, in contrast to recycling, the
finishing step treats a surface 12 in which:

- the roughness is buried (i.e. interface 18);
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than in the case of the surface 15 after the first
detachnent, in particul ar because of the natural

W@ rweniEesy whi ch is provided by the operati on BET/IB2004/002969

formng the insulating | ayeri2l3 (as expl ai ned above)
However, in an extrene case in which the surface

condition o f r i res.an.excessiyve anmount
of work, ortcg%%gss%\ﬁ/gl 3]/12% ?rigiéggﬁlgc&%u%g WS kST nﬁé‘? dédge;
tB'Pe eenpeizt e@Lf orhdy ranti nl $hi vy stlep, felve waterafter
HrdscHdpan: sent for recycling. Yet if all the handling
precauti onsFHave been taken, such an extrene case w ||

occur very FRFr QIUAHRTILY RéFerbPRl (F TSyuPELERT st the
Slecorld wéaltﬂrmedineg]’é@ﬂ?ﬂgt ilsafytehenlfigr rm%d'rn _t_bﬁ mth ral,
el.qw t;he n iLits faces a ,
(%C%Irarrgsr%gndglmneg é%%%%t a%?i &S §8r§ﬁc§m@dg§tc{am c@ﬁ%s§lr5t
sfetadmearith | ajer pPerbécdébachdckcaliye wayt i nthhi clhatural
tdhicH 1386 end,meak i @04 17,1 51.£0 be .t .
R T T orhain By, Eup *LBBRa kRN 8 doupning
e g iiid ¥ Risginte 1%y, (af seevrmdinad mhawor- 22 s
det acheg Howes e&h%v&a{ (ﬁrari.o @,t:taiaﬁel e?jgge of %ghmﬁgﬁgnd the
weakened region 17, second thin layer ichis |
Fet'acted %%I?C?wjgtjt% %grgh&‘ qftaﬁt? Wit eFSdeF§7F ng excessive
sufstrentofl vgrbet weerxtdesssiocdnd f aoe- d2nandi tdiework, in
3Tosolsle aken ' . e chni r. techni qgue
enpl oye%l\gi %%of%%rﬁﬁﬁ%ﬁcﬁg?hib?sgcgﬂgﬁtsﬁﬁlﬁlﬁ a?x%‘?Pzz%he
TR Be Leerdts cEreRosemet ©ert esecddad -t ovelet &¢h ahk the

fHairst] ity Not &yt 2dns WhbReatdachmenkeho 83800 cxtreme
bstrate 26. A second structure 20b conpri sing

tcaﬁ%%gg“" Y& et SbSIHHEEEC lah i nsul ating | ayer

13b and Re¢edetiaghedsequrghtdi mtayes 23ebsnBhefeakened
LS T H] n iy 5, Bk ataa hey B The Dand &y nebe
weEand waf clitshefsoefade oéndhetf i astdagiin bayeerspbnding
heated 1Fhe ydopar yaf E{néé’nééﬁai NG A ST ?t@e el Sthin
detachnment has, according to the conventiona

layer to be detached.

The way in which this second weakened region 17
is formed may be the same as that used to form the
first weakened region 14.

Referring to Figure 1g, a second thin layer 22
is detached from the wafer 10 at the level of the
second weakened region 17, the second thin layer 22
which is detached being the part of the wafer 10 lying
substantially between the second face 12 and the second
weakened region 17.

The technique or techniques employed in order
to detach this second thin layer 22 may be identical to
that or those used to detach the first thin layer 21,
with attachment to a second target substrate 26.

A second structure 20b comprising the second
target substrate 26, an insulating layer 13b and the
detached second thin layer 22 is then obtained.
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det achnment techniques, a ring 196a on its second face
12 substantially constituting the negative counterpart

w@booshesedet ached second thin layer 2 . The mnetPOUIB2004/002969

according to the invention tjherefore nmakes it possible

to produce two thin layers 21 and 22 fromthe sane

donor waf t hoyt. the Iatter needi

subjectedﬁ{o ahyr%Fer#%éﬂhte T e EVEITRTS é?%ﬁﬁqﬁVVénOf the

ﬂﬁﬁoﬁﬂuﬁh¥@cy@Y$h92%lmay§nﬂamﬂ§tM&yrbéeShﬂfsame as the

Ty | Gat90en | PrRakhi-edlar Jthend efnfipeds, Lo Be

transportedcto a recycllngcélte V;#H%?ﬁ gﬁ Y is
ically separate fromthe site mhere the thin

| ayers armedetaabedwavRiel yoa (sdod 2 dd nbshierg tSﬁ@D fi$st
f§¥9@?" carried out, inyplving a n1nor rou% ness

BGH R nd I Y e [HO t hERfaf eFoTyentional

SOTT6
deucémdntttﬁﬁhﬁﬂ@@ﬂﬁssesnﬁhghB96@Ibnl@#HSSQ&oﬁﬂdface
2 ' e urin

B LI, P R Mo,

&Ftaé—“éﬁ%ﬂeqqi@ r‘ﬁé‘tltmdac}mr W repeated and two

nem/thlniﬂﬁy%@%HHHWé&%d%&%ﬂ&egab§ﬁ8r§n§gﬁtﬂgﬁtt erefore
clin In tlcular doubl e pol.ishing may t be

Sed UQO?? |EotErggchoFﬂﬂﬂqﬂjQMﬂ%%?%ﬁf%%t§nd 22
Eathlthﬁmia@ﬁ&e15d3m6r16weﬁe&he1@QHOW1W@EQ& 1@he latter

| d d
SR o Py o gL OB A PR B e RS Feey B ing
B&etni il vémplteaensachomeol cllieonetihed sacslorws ngheorates
e fa&\!ﬁ{@é@{bﬂ\" |k nnow.he daseriped, éh%' = e%eﬁsgégdto

may o pro uci ng the weakene reglons
d ©F tthe Bpfare l%t(ﬂt@yp@hwhat mpg be
t_:;@o@&}ﬁlﬁﬂeﬁille_@ %@aﬁ@ﬂ:@ntﬁ@rﬁ hepdghitthe {Be@ell thin

the face 12 r 1 respective e, depth of
RS FE o T ST G 4Ty Bor dbondi S Sing step is
9@bsb@@ﬂdallyatu1eﬁe @@metrzmvmﬁwxhgmla.ohlmb& specbRiess
iathewafer 10. The species in question are

pre rably ions, in particular hydrogen ions, which

are i npl RREEATBRIaROl GH-dyeieb dlmerhe neefenel or rbguaed by
phasmen @ehé i€es of the thin layers 21 and 22 may be

subjected to a recycling step during which the
roughnesses of its new faces 15 and 16 are corrected,
so that the method can be repeated and two new thin
layers can be produced before the next recycling.

In particular, double polishing may then be
carried out (that is to say polishing which affects
both the faces 15 and 16 of the donor wafer 10
simultaneously) in oxder to carry out rapid recycling
of the donor wafer 10.

Preferred techniques for technical
implementation of the method according to the invention
will now be described.

A first preferred way of producing the weakened
regions 14 and 17 involves a method of the Smart-cut®
type, that is to say species are implanted through the
face 11 or the face 12 of the wafer 10, respectively,
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In a preferred enbodi nent, and as descri bed above, the
insulating layer 13 is fornmed at the surface of the

wowd0s013681 bef ore i npl antati on. According to a REF/iBE2004/002969

anot her inplantation of atom4c -speci es precedes the
i npl antation that forms the weakened region 14 or 17.

[ tation ref erabl
e %ﬁ%ﬁt{? N SR L BLAN B 8P 1B FRRF R paing
%Ybot@ntbﬁe@%@trastl@l cepth ddf ethe apecies

tike dirvela @y tihe future weakened region in order to
trap the jggcies,mhiqh are |nplanted subsequently I n
eH<ed

anot her SEhbidHi I 1 Heat T e r eEEARRRPIE 1ons, in
gartiiedileit Iuidaegrandios, aﬁlﬁﬂht@ﬁelﬂﬁaﬂ)wﬁ@éﬁolayogn ion

%%5@%?§gﬁé§% 0, or%ggm{ é9%£$>tuateﬁ%£3 weakeni ng of

Sror e f S e ened regi on
14 or 17InThe detatérmead ofmbdidimdni, | ayst 2E odeB2ribed

%@ﬁﬂmﬁaﬁﬂk?@ﬂ%ﬂléﬁﬁﬂé“%ﬁyég ffo{gyfgfﬂggcgg the FHrface

thermal |y, preferably means heat treatnent
Cémpératiate 1%&ﬁg@eéfﬁec&WWQQU%aﬁgCEEtmeen 300 C and

500 C i nAbb@rﬁdS@ el a tﬁﬂéweraﬁén—.@ér 22.m§ia§t5t§8ﬂ of
and/ ar

d bly b
AEends G Tt reno e, 1ReTHarErido. UhrEctange the
wewhmhqdwmhgnMQ the omeakenedheegiaom 14i@r o¥7 this other

e f f p nduct or
RASESH SELAN L B R RS can
e.fyéfuéimg@l néPefiar, ororhydeogte bydamodioratsperids, is
Ly esaft & eab e0REHCHEr IR el ipb] f QEMIG tf\&&f\é NyLa¥eheq

21 and 22 to e det ached may then be produced by
EFPEERY 10h TREDp I DUTIRYEIS FRFEFALYYIBY arecimrlanted
Bebheh@eetaetanding for "Chem cal Vapour Deposition”

Th de th th rous, | and t
éepoglrgg%lay%F %yg?e%é%??%tuﬁ?éﬁ%ﬁ%ﬁ%ma§e%§l F?%gment
as K@@nmﬂdznmi|dMDI@@rand/b@rmﬁﬂal|Uhﬂnzmplqptammmnlof
tnehi gl dd, forma handipg d M&rs eegeta Ming of

attachment to the target substrate.
the pﬁm@qzﬁﬁﬁegn;%ragzthg level of its weakened region

14 or 17.

The detachment of the thin layer 21 or 22 is
then carried out by input of energy produced thermally,
preferably by means of heat treatment in a temperature
range typically lying between 300°C and 500°C in the
case of a thin layer 21 or 22 of silicon, and/or
produced mechanically, preferably by means of
mechanical forces exerted on the wafer 10.

A second way of producing the weakened region
14 or 17 comprises the formation of a porous
semiconductor layer on each surface of an initial wafer
of crystalline material, for example by anodization.

A layer of semiconductor material forming the
thin layer 21 and 22 to be detached may then be
produced by epitaxy on the porous layer, preferably by
a "CVD" technique (standing for "Chemical Vapour

Deposition") .
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preferably carried out by input of energy, preferably
mechani cal energy by neans of a jet of fluid applied

warooshesebevel of the weakened region 14 or 17,PCT/IB2004/002969

respectively, and in particulsar. by neans of a jet of
liquid such as water. Referring to Figure , a device

for carrying out a finishin r recycling step

i nt ended hoe(;’c"%)ar reerct{é h%r?\éh(g%%egﬁtgf Ekﬁegf%@é@ 1+9Y&Fg and

thef déposfed 1Daysrrepiesent ed2 Aipol icdlkinng chreddrably
o dejv ft 6 a Vity., .

%%abl e o%%gf%?nég@%ﬁgé ?/va%%r&igg?AtCBq?ggHﬁ %&%pﬁg’tsél Tating

1FyeThiléh cCERiErs¥iBd rEpated bPpdénst hintewfage oflayer

tdhe-ipe iaﬁiﬂa’tgqnltft&aﬁ t?c]QCtHlé:/L tj_fégégt’&: pé@ﬁ@ﬁal@eg?i nsltndi : heso
as to englose.the waf er ween the plate a ,
head. Th?%ﬂ%ﬁ?ﬂ]@mﬁ%d%ooteﬁ*% L antEusPy Qverddis
wintdfexrflayr | carAiédr omtl lappﬁhpdt]tt o henpobi shipig feadly
he -s rj t wafer 10 i.n _cgntact .
%ﬁ%ﬁlﬁlnf%%rﬁqubieﬁ%ﬁ? hggc%vp?y 8% Fﬁglﬁe gpgﬁﬁd at
& wi teVeRe upper thre ofcakemesl at egdon Thed or 17

RRIRRGI e 1Ot ahhgnal BPEht 8.2 apd Anfs tBe he £
io.o and lof tyﬁe pl atenl 0O wth raespe(%l’iJI to tshe waf e?ﬁjelié ©
F 4 G WSS faces 11 and 12, and therefore

pol i sh t Iresefraces Sbmﬂjlga,’(mus|,y-a|ﬂe&i@éef%f g@arﬁying
odi nent_,. the polishin ead 200 _acc ani y the
\%a eréﬁllngsgn%\r/lgd Oorve¥e?¥g1%{]b]ﬁ%ers SHr fjé%e@rb‘?e‘fhiéo correct
Féle staugiptsr eofl Othel trgea Sheandli t2pafththa weder 10 is
Q@ﬁx’@_érbﬁé@.ﬁoﬁe?bﬁg shlz'ﬂ?gpq{éaﬁ” ?80 Oboh'ﬂ%efda%%? %1r%[tl,gtry
12 Thi's. novenent nay, r exanple, be a novenent in
S aBlBARtt UhdbRPo %l BAYIAYspERRdhke agifs heyding the
&&I’f@rnedofmv@ﬁ@ia%lils:hiﬁ”@ ap%aeeanﬁ%@,n wgﬁ@ﬂ athan a_1tsq be
spi ral . novenent .In another_preferr ver sion, _l | S
SR R bl P ARG caf WoF i BRI gl BB BePEn26) bY
byiect ed-cadmeabsiammipartt i il essd sushtasestlosa phet valfes) 10
%%ﬁg Gal q_tacgg'r G4 geornding to a so-called CW
nmet ho q-l(ﬂst andi ng for ™ Chem cal-'Mechani cal
Pl anar i z&ticon"pylishiyet destcher 28@Abodisrenadvehsageocusly
RIvieidNg; 148V iL&abric.

A force 1 applied to the polishing head along
the shaft 600 brings the wafer 10 in contact with the
internal face of the cavity of the head 200 and with
the upper face of the plate 100.

The respective rotational movements 2 and 4 of
the head 200 and of the plate 100 with respect to the
wafer 10 cause friction on its faces 11 and 12, and
therefore polish these faces simultaneously.

In a preferred embodiment, the polishing head
200 accompanied by the wafer 10 is moved over the upper
surface of the polishing plate 100 along a specific
path in order to optimally homogenize the polishing of
the faces 11 and 12. This movement may, for example, be
a movement in translation to-and-fro along a specific
axis, or a combined movement in rotation and in

translation (spiral movement) .
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conprises a polishing head 200 which holds a plurality
of wafers . A particular enbodinent of this device is

wo epsesest ed with reference to Figure 3 . Thi SPABB20&1/002969

is simlar to the one in Figwe 2, wth a polishing
head 200 which this tine holds three wafers 10a, 10b

d 10 ferred_version, this polishing he
380 |scn0vefﬂmrﬁ%§g%%%%?r¥% tH%rﬁbP?sﬁﬁh lﬁl&%?sﬂﬁie to
zﬂqm@pgﬁdlmeMamdcallspﬁlnahango aadrﬁséohrah&lahkqm@ted
Hgfﬁbcl C@§Qéﬁ égn 1&& ghegg r@%f@%@

nnvenent of“ the polishing espectiv
<9t Caby BRERL BT 0 AATOLREET SEQ0A, qcotf:aalrﬂde@_o@Mw trrhathod

rgspecdid® tdwe vp@fhérﬁiuamgmé@t@nﬂ@& @%Ma@mmthe

faces 11 and honpgeneousl the

surf ace .fﬁw ltr%?%g% emggoﬁFﬁﬁPE 4tg aR H§ ing device
clemcedes aepbansbhahgphaadr izt i@l devheedéorn plurality
gﬁgrwg out the finishing step is represented. This
evice has three polishing plates 100a, 100b and 100c
and threé%fImﬁﬁﬁi¢ﬂlﬁﬁcn%mb@@amGBUObOQndtB®SC detviee  is

@%ﬁfﬁ%éﬁté@aﬂ§tg09@fe%ggge %QO@MQM¥é*Bar@h9§n@%QE%% is

et her, are separated by an equal distance_froma
rSdt LpIhEPt TRE0 A Ant HBVESWRY h iddpert PPoIFRINgh&ead
pal0 shhaghpl gies t00a, HODM: antirE@Ocware€rpr efoer,abl yb and
respectlvely in contact with three brushing
evices 400a, 400b, 400c so that surface residues can
be renovddlﬁegyt@£¢wrédow¢raeomlatbss brlosbingr kiemagl 200

f S d
o HhPRo L IOGPE, (T S0, 100 P R0 1o
\eaf é#lame%alt he2¥hte fayiBs fhatoegplaifaed |tﬁransgt@1téonal
I aehehi i on twhidi s RBChasthsatpol dishivigh thee | HRGAbnal

980 el iVEL @ cOLeosiye caenl kg L pesel b
asﬂna&]vemageménnakltmg the pasfiehise 1@ caloy eiid 10c with
o oo et 00 T1 P00 St 4000 LISl che
Flegtes 1@@b,a@ﬁd12 of each wafer homogeneously‘ at the
surface.

With reference to Figure 4, another chemical-
mechanical planarization device for carrying out the
finishing step 1is represented. This device has three
polishing plates 100a, 100b and 100c and three fluid
injectors 300a, 300b and 300c. Three polishing heads
200a, 200b, 200c, which are connected together, are
separated by an equal distance from a rotary shaft 700
and can move with respect to it.

The polishing plates 100a, 100b and 100c are
preferably and respectively in contact with three
brushing devices 400a, 400b, 400c so that surface
residues can be removed regularly from the plates.

In one working version of this device, the
plate 100a and the head 200a take care of polishing the
faces 11 and 12 of a wafer 10 in the same way as that

explained in Figure 2. In addition to this mechanical
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finally level with the third polishing plate 100c, by
virtue of a rotational npbvenent of the head 100a

wae@antseshe shaft 700, in order to carry out rECPERDIND2969

processes of cleaning the surface of the wafer 10 with
the aid of cleaning fluids injected through the

r.S. 30 and,_.30 L nmechani cal_or _
elrQth%glrﬁqm ggﬁl gLaj CQ‘:Icl s%ﬁg net hod ﬁ’ﬁyegf LoFe e Ve
FEENG Mmadtider ito mﬁﬁybb@tt@ hearuMghneSshemncadt et hdfng,
the £§E§§né@1@@ﬁy1%ﬂﬁaﬂf§%fﬁge% égt I W 1 g L%dssable

rrentlon ma de of sacrif ICI oxi atl

ocrﬁarﬁfy %%%&% SHehiad - etchl ng and anneal i ng
i ndan i Perhte aqbcﬁﬂgfﬂhﬁﬁgi helhe M?Ia Oﬁﬁeﬂem%éje'éﬁé' heder
ntione e ar in
?TLIr)br qul abor & %ﬁ %30%5%]610089 bﬁlflgse? ‘f‘?veIOOb and
rfdughinessleott ewttbn thehathisdt poiayehangln fdlextant lOOc, by
QQHQHE?%%?QPrf5¥QHC§%§T'ﬁg@ &@ﬁ Sogl thégﬁOEOB around

waf er for exa as a uncti on of roughnéss
Fees ursdiaditt s Wﬂrch Haveohden cheri edrout optt hesepective

fp&@ﬁ:%shs%fsor@%@ea’wﬁng‘mtﬁg Q@\f%a@%t et e@né%féfgh@n%lth

t hat are.rougher_than ot i therefore
&) ect &l t%gdl FF‘@F"é‘ﬁPgancfrléﬁﬁsoprjr%l%cW%ghTﬁ]é§§u9h the

Q@HMGI@’]S%OOH’]@I@TSS)@M invention is of COUI‘SG in no

way |im oth irents whi ch have.
descr i beg%ﬁjle% reprﬁleggl%gqggﬁand e pngg lc Ifngéth]aﬁllcal
Pied ighring | neblecdd| @ayo alke v obe vmacht uonsozamir to

@E@ﬂy‘Bﬁﬂ(HEEtPou@ﬁﬂég%AEM§recW§EH°%ff%%é”f%%@éngl and

thin ers of a materi al sel ected anbng sem conduct or
et l"sef‘f’%?ﬁ% 40N oA WERETE 1 CHETac tRET A i FeY hhe made

mfnp@amaftlheaﬂol bawdag1&che&&em@cauepétcmh§h ab@asma-
se%ueteedd thout-an internmedi ate rec%/lﬁl I ng step

SPRENon SFCETERE st Ve ishe # e gPBREP AL PR Jv%fé\n (Shere
b&howpdefrer.st of its faces and at a depth

CorreSpo%ﬂbngvéggéhgnth§£h$g ﬁegg%g Lave hhi%kn%sgped

(b) detachnent o first ayer rom
above may in particular be used 1n a more elaborate way

SO as to carry out selective roughness correction, that
is to say a different roughness correction on the faces
11 and 12 of the wafer 10, for example as a function of
roughness measurements which have been carried out on
these faces beforehand and which have detected some
regions that are «rougher than others, which may
therefore be subjected to different and appropriate
roughness corrections.

The present invention is of course in no way
limited to the embodiments which have been described
and represented, and the person skilled in the art will
be able to make numerous variations and modifications
to them.
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the level of the first weakened region, the first thin
| ayer being the part of the wafer |ying on the side of

wao b®s01363t weakened region next to the first fBCEIB2@)002969

formati on of a second weakened region in the wafer
bel ow the second of its faces and at a depth .
correspondi ng substanti al [y .t thin-layer thickness,
and (d) detachnent of a sé%%%ggfhln | ayer fromthe
waf er at the | evel of the second weakened region, the

31econd tMétH&yefoPEpBethEnQa%l%f T maf g Ey'n{é%e%al

side, of the first weakenéd region next to
§hcE™O89  REFHGANAEEEPHI NG EBTERAF M iirom % donor

ohefeact eIhaZt&cbﬁerrizgmi fiﬂmetﬁ@aouv\%f;ﬁaprbg&gr gh%t &R10@wing
a aving been used, durin

Eig%igﬁig{ r §g§é§ pro &8P|oﬁr and® T AT HES th@lﬁgPHBd an

fnnﬁaﬁmaﬁmaiaanquiﬁngnsﬂ&gmn one step of finishing

the Sf@fﬁﬁ%ﬁ%@?gftkpnfféi h%éakgﬁ €Q% °ﬂu¥a§ﬁe wafer

accor |ng

efore ste
%%%taerﬁlglﬁéd“— i9f t Ha® f—@cqi%lr@ﬁ@raéoﬁ'pd?@éb gogrepponding
rsemecﬂarftgatlnqz d:QﬂQs[ ﬂ@ﬂirﬁfla@féxertlﬁce&és(é) fol | oned by
of finishi e surface condition of this
§ e Jﬁ%&t %ﬁSBr &3& PET e Hgfer at
ﬁiﬁse‘m}eﬂt @f odbet IfCM]TS(Df welsikeegly eresyion Meth@dfirst thin
fnﬂglﬁ %EE éfgegknghglwg@e qaraCterlzggelglde of
the r comnpri ses %t he use Ot
|fér§tdé@aﬂf@meshr@15m Ostthd ddeorfdieg tiaame of
Qeai Mo 2ndt th o@har aeb%haz%awén@aatr 9[1 | SPhAgafer

e use of | east one ni que

conpri ses
zﬁﬁg@?eggﬁﬁnnﬁeﬁﬁﬁﬂanpéw ﬁiﬁlsﬁ?ﬁﬁs and &t a depth
clhemesglondeelhani st t 10t i shipgrosacrii il BhyOXi datcRAess,
hem cal etching, plasma-assisted chem cal etching and
annealing in an inert atnosphere. 6. Method according
t(d)ddélthhme@ﬁaroa?ctaersez@dld nthidratlayes uf tdrer thenparsesat
LWR respect igte §E@pssé3cf‘ gg%etn%%l d]?@g?{oﬁ\af Q{he ng§econd
bet ween steps (a) and etween steps (c
LD et Peérg dth q‘=t§af:ptr f ahBiesetdint f Axeésg omt othe

tWder espPeehé Ve irdtgeleakened region next to the second

face.

2. Method according to Claim 1, characterized in
that the donor wafer before step (a) is a wafer
recycled after having been used during previous thin-
layer production, and in that the method furthermore
comprises at least one step of finishing the surface
condition of this recycled donor wafer before step (a).

3. Method according to Claim 1, characterized in
that it further comprises a step of recycling the donor
wafer after step (d), followed by a step of finishing
the surface condition of this recycled donor wafer, in
order to be reused during subsequent production of thin
layers.

4. Method according to the preceding claim,
characterized in that the recycling step comprises the
use of double-sided polishing.
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substrates . . Method according to one of the
precedi ng clainms, characterized in that it further

w@epn1ses a step of formng an insul ating | ayRCT/IBR004182969

waf er before step (b). . Metjhod according to the
preceding claim characterized in that the insulating

layer is r of . SiQ forned by thermal,, oxi dati on of
a5a'si | | corl;/?eséur Oglcgc%ro%ﬁn(?epggi tloéﬁ o?%Si algs  Qetlidd ¢
sEstaditRy #7220 B nthatc hdeadtieristeihg nsté@t cbherises the

deénﬂff%k‘ﬁeé%t!§§§tt@eﬁnmﬁégegggeﬁgghognk§ﬁf%kk%%%ical
through a

out. by .inplantation of atomc species thro o

; g f seTBrealasmrer ol t moldeitinof swerificial
wealkhneh: T egearnital Mot BREhgCCcy I dith t: 3 M dB 1. chemical
characterized in that the formtion of at |east one

WEARERED FELITBH A A e ity ForRTRISER i on of a
gur f ace Mptérodf atherduahgr ital OIaitheldon@haﬂ\%é’Céri@@@J in
[ at: .t h i at [ a i s _forned

seglrﬁté;onl uc?g%?ericg%pg;%s% ti)ég{? o%et ee%%olrvcﬁ%i firegps of
[egpeting fthepdRBarasEdiadi eettwed ashens dledr axtdr i(ked and

iDethfaain agrépast(cneanf F@ﬁ,thf@sﬁéﬁ@ivgf%a%ﬁﬁeﬂﬁs first
steps is carried out by input of ‘energy. "12.  Method

ECCr dSATHE ond 35S ai ALEP t otH°, cRRFRECEAVEed tATIet
tshvdits tirta tfewtr.t her conprises the foll ow ng steps, beforfe
tep (d) ti he. qualjty of the second face of.
tsih'e vvafe}\d,e%ilr%gic- %]Q?chlﬁcglrlg%spégt egn(‘fualcfiisy bf€t hgreceding
sd@gng f ackavhcthsinafierin sthass itthafuathemi momprises a
aeeePAbIR qlald tah VAL UG o CALd V1 DPe PULL A BLERARE per
cor?gctbi ng the glqual ity ofatheésa%]%esec%na c .a? T oberore
W&ERodPaccording to daims 7 and 12 taken in _
@anbi nat Mefthoehar asteriized i nd hatha fighsdidihst ep1ksm,

eA St it on i pelected [iomaliple terpuel, of 102, |
odl So@edfbymedii bknebsroetregidaniofi vheaseddndohagarface
4. b%ﬁ@%@s@%ﬁ%&di&ﬂg Sti%2¢| aim 13, characterized in

9. Method according to Claim 1, characterized in
that the formation of at least one weakened region is
carried out by implantation of atomic species through a
respective face of the wafer at the depth of the
weakened region.

10. Method according to Claim 1, characterized in
that the formation of at least one weakened region is
carried out by porosification of a surface layer of the
material of the donor wafer, and in that the associated
thin layer is formed by semiconductor material
deposition on the porosified layer.

11. Method according to Claim 1, characterized in
that at least one of the thin-layer detachment steps is
carried out by input of energy.

12. Method according to one of Claims 1 to 4,
characterized in that it further comprises the

following steps, before step (d):
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that the finishing step is followed by a step of re
formng the insulating |ayer on the wafer. 15. Mt hod

waewsntiody to Cl aim 14, characterized in that PEEIB2004/002969

re-formed insulating | ayer- iz a |l ayer of Si O fornmed by
thermal oxidation of a silicon surface or by

d Lii - 0 . -~ :Meth cordi ng t ne of
deg?%b%ggtlggli%hé‘rjugaéﬁgb e { ERFENIy the
stedeoomid ses the use of a technique selected from

t-hei gr eup WHGhe SoImpr H8881 FBChani ¢al ggkbﬁgi%%fe.of the
chem cal - nechani %al polishing, sacrificial oxidation,
cat® gf%ﬁ? n§Rap Fs M-I s t 2ECPEHP QI qeRREHG VaRge,

annestimg out am ifesp atnmspherdsidg . thet hadagsor hfnﬂhe

tQ . of t receding clains, characterized in that
isgﬁ%’ﬁcgrnﬁ'{t;&éaoccednpri ses a step of recycling the

d@f-er, ciatiledl oatcatdengsttep (H3imé8.7 Appdli aat i takef in
oAt ACCH A g 40 o8 of ChaLTS, 1ef0i bl Lo DS, 4o
production of sem conductor-oni nsul ator struc es.
carried out. and selected from simple removal of the
insulating layer and removal of the insulating layer
followed by thickness correction of the second face.

14 . Method according to Claim 13, characterized in
that the finishing step is followed by a step of re-
forming the insulating layer on the wafer.

15. Method according to Claim 14, characterized in
that the re-formed insulating layer is a layer of SiO,
formed by thermal oxidation of a silicon surface or by
deposition of Si0,.

16. Method according to one of Claims 12 to 14,
characterized in that the finishing step comprises the
use of a technique selected from the group which
comprises mechanical polishing, chemical-mechanical
polishing, sacrificial oxidation, chemical etching,
plasma-assisted chemical etching and annealing in an
inert atmosphere.

17. Method according to one of the preceding
claims, characterized in that it furthermore comprises
a step of recycling the wafer, carried out after step
(d) .

18. Application of the method according to one of
Claims 1 to 17 to the production of semiconductor-on-

insulator structures.



