- 1 - BONDED WAFER AND METHOD OF PRODUCI NG THE SAME BACKGROUND OF THE
I NVENTION 1. Field of the invention 5 [0001] This invention relates to
a nmet hod of producing a bonded wafer by bonding a wafer for an active
| ayer ion-inplanted with a light elenment such as hydrogen or helium

and ther eaf tor oxPATRERY AR SNPREREY oF SRBPYCNE Rt R

I on-inplanted portion of the given depth position through a heat

treatment to |l eave an 10 active |l ayer _on_an outer peripheral portion
of the wafer for the supporBA&l m W‘WISM ng a
terrace portipn Iq% dtd??h 'I_F]ﬁ{ﬁ, ol @yer forned on the outer peripheral
portion of the wafer for the supporting substrate due to saggi ng of

an outer pferifhetlal (it inventivh relates wa b atetifadroftphedweity a/londay erafeddbyi ng
the exfoliation SCri tlon of. Rel ated Art [Q002] As the nethod
of producing 'mé%‘a%fa[)&afaa@ e ay e ipa-irgp Bteeénlfhaj qu%ﬁu%hod
wherei n a wafigfgrd ho@'ﬁeﬁtﬁﬁ'tc\(ﬁ v%ﬂ% th%slhm?'oﬂ{bt afet Ed? aasuH))n

el enent such as hydrogen or |um 0 a given depth posit
bonded ont o asubsifate, and ﬁhqeﬁu:p pxiotiating the b@farafbetha radtwehhyﬂa‘t t@rion—

et ve | ayer BIPHER pOsCH AEPS aidn RpfneaoRtohel oot eatponto Rave an

position.idn i&l@e $4YBf én StlbutbPhdiperal PortioN botHcalAer PO L .@p{)&hnghe
wafer for the active |ayer after the bonding can be recycled as

waf er, whi ch §ubstgate g @ﬁ’é pplighing hiergempution h e astvrilanef ﬂoeeﬁmolaqﬂ@ By

e or pl ur ol ek getiphFat i loR AEak Hefed: 4B SpBRRRR Bl AR, PRERE
cost. Al so, tdfmnhmmi@dnpmefrﬂrpopﬂkﬁdmfahdwlafexfdsxeths agivte laydr dudhfide | s

excellent in t?e t hi ckness. uniformty, so that this nmethod is noticed
as a prom si g AR, [0003]In the smart cut nethod, however, when

the waf erysf ora t NScaGhidiof IBISE] as exfol iated through the heat
treatment, a terrace portion of the active layer is 30 inevitably

formed on thel080dler perthpmetinid qfpraducingdhe binslcdmiager, fhere isheso-called
or L ion of {HEARTLmER VRt ToE e s R e emBRrel P g
al so a part ofierhéi® suetf &/ hyliedgehlde halgirh wea gﬁr)éﬁ depth phbitith Ys Bdnged oMata0
the terrace portion to formi sl and-shape rojections called
wafer for a supporting substrate and thcreaftcr subjectcd to a heat treatment to
20  exfoliate the wafer for the active layer at the ion-implanted portion of the given
depth position. In the smart cut method, the exfoliated portion of the wafer for
the active layer after the bonding can be recycled as a wafer, which is different
from the conventional bonding technique. By such a recycling it is made
possible to use one wafer in the bonded wafer plural times, which leads the way
25  toreduce the material cost. Also, the bonded wafer produced by the smart cut
method is excellent in the thickness uniformity, so that this method is noticed as
a promising method. |
[0003] In the smart cut method, however, when the wafer for the active layer
is exfoliated through the heat treatment, a terrace portion of the active layer is
30  inevitably formed on the outer peripheral portion of the wafer for the supporting
substrate due to the sagging of the outer peripheral portion of the wafer for the

active layer during the exfoliation and also a part of the wafer for the active layer

is firmly fixed onto the terrace portion to form island-shaped projections called



- 2 - as so-called SO islands. If the SOT islands remain on the
terrace portion, there is a fear that they render into particles
during device processing to easily cause g pattern defect badly
exerting on the characteristics or performances of the device.
Therefore, in order to inprove the quality of the bonded wafer, it is

necessary 5 t h§tsotcaledsBRI iskandp sIf AhecS Qhislondsireppinon therempetnostion these e

t t
St at e havi ng o S fesa e tho vl SGRGE PAEL bRReis et Telh Pl o
removi ng the S@fteinsdedinndbadlgtcatntiag onthd ckl:aratcarisacsaoxgmionﬁﬁndes ofrietdeviced
| sl ands._ For, exanpl e,

a nethod of s ssing the qccurrence
JP- A- 2003- 347%@% P%%P’g%‘égf 19 IRPTIYS dh Wﬂfb’géﬂ of the bonded walet éds aecestresOl
i sl ands is g edymade Rip1 SHaHag Ia&gregfavm%mm%}h@m% P&%ﬁ@&iﬂenhbpmeso

that the tenperature is rail rom an annedl i ng staft tenperature at
a noder at e gr strfacs ofifpe twrage gogionduib iagheanesmie hatiog eo 8§0d iddndrordhd Bke.

the heating i ducted t a radi ent eco

met hod of 1 engPd] t nds @ﬁ@ggrfgw%@c&dleﬁ kg Qb 5FERon
is mentioned %oﬁ%ﬂ‘ﬁ%éﬁftxoﬁé&wﬁﬁﬁﬁﬂ'&gsﬁ Yhe 6RGEreRle JHBOLISRAGS®
portion. For exanple, JP-A-2000-24394 d| scl’'oses a nethod wherein a

supporting subfr ﬁ&%@?lealf-éxz(@é-%'?ﬁ%ﬁ @mlom aamthvttwrnawgrthapecme@m\p% e

pi | ed one ypo .are eot
peri pher alﬂpor C?f(;iglao J]l?%e ac{@é&q%g cﬁfcf) lgn&ﬁ r?ilméw g Jb%q%rﬁ fﬁm
to thereby deaéxﬁpﬁetutrehﬂ rmewﬁbmemaéhlmfg st ten@bmds at & ﬁﬁﬂﬁhﬁsgradlent
third nmethod of re ng, the SO islands retained on the terrace
portion is merPiBidt CQ%’QPH%PQSF“W%\FPW&@%@% haating és grofuctehat yppid
exanpl e, JP- A-%gg)cggn _144274 di scl oses a nethod wherein the active |ayer
is exfoliated tThrough a heat treatnment and thereafter an end portion
of the bonded 028 r | As2tsesors] methed of mnmvhgvthb iSﬁ}j iglamiztrereined Do theenove

the t t . 00073l th JP- A 03 347526
hovever 8 PERodidh s mestoniis EmPE of Sinsitss Medhessarepd fide Al so

the snoot h nes SeRitetposticit Sor &}E\ epah 20062499472 LiScidek h\ethsty ®herein a
which is an existing range of S I sl ands on_the outer peripheral

portion of théunmrtm&mbégréie, a gxige film ppamactivstiayes gre steparisepiledgne 30

so that there ?m@h cﬁﬁér tE) %& a;]%ﬁﬁcs 0%1I eﬁ'@ad&:t% gn %%&ﬁrﬁgﬁﬁéﬁ r’?gﬁh(mdo

part icles in t se ue evi ce processi ng
JP- A- 2000- 243914eactisnenq&rhﬂ¢ﬂemd ppaatitig mbs&ﬁtettbmlebwydbdrea@a‘ € obdurrence

st epw se, ztohe 5@%}@3;&&(3% of the wafer for the supporting

[0606] As z third method of removing the SO1 islandé retained on the terrace
portion is mentioned a method of removing the terrace portion. For example,
JP-A-2001-144274 discloses a method wherein the active layer is exfoliated
through a heat treatment and thereafter an end portion of the borded wafer is

25 subjected to a beveling treatment {0 remove the terrace portion.
[0007] In the method of JP-A-2003-347526, however, it is impossible to
completely remove the SOl islands. Also, the smoothness on the outer
peripheral face of the active layer, which is an existing range of SOI islands on
the outer peripheral portion of the active layer, is as large as not less than 20 pm,

30  so that there is a fear that these islands are exfoliated to form particles in the
subsequent device processing.
{00081  In the method of JP-A-2000-243942, since the end portion of the

bonded wafer is stepwise, the end portion.of the wafer for the supporting



- 3 - substrate becones wasted. In the nethod of JP-A-2001-144274,
since the end portion of the bonded wafer is renoved by the beveling
treatnent, the thin active |layer has a f~8ar of causing contam nation
or danmage through the beveling treatnent, and hence a part of the
effective acti ] ut , h i Ses m
That the ef fedtpatfieatis el | tn (08 pBUHYY thoa SO TELO T PO BAS
substrate is paténsefahé borfdeVMARY iOferidvied biNvid\Develihg REA8ikht, thesthin active

therefore, an_object of the invention to prqvide nmef hod of .
produci ng a b&?ﬁfjéga%? o F@gﬁo?‘éwpgﬁég%a%'g{(’é‘&birg]EFg'%WPB’E‘%i ned
on t he 10 tertfeﬁﬁl?enﬂodrnii'h@ﬂcecffhrp@f R bitdvealitvd ﬁg&vggut%pojxg ahidg,
the terrace portion of the active layer wwth a p ecfeterm ned fi xed
grai n abr a$§i véhart it hpmblemn hatiht effottivehirerpefdhowafer usabihes & senfiecmiugfor
the terrace por‘t%i 085. [Hgaﬁlo%ll order to achieve the above object, the
sumary and cORSYRHE PSP he i nvention are as fol lows. 15(1) A

met hod of produci ng a bonded g@d@IARY dordicereENRieg for an active

| ayer ion-inplanted with a |light el enment such as hydrogen or helium

to a given def®00%osi tiinthespfose, anwhiest of the inventippiornpyige 8 mnthodafe,

and thereafter f.oliati fer for .t ctive. r.

I on-i npl ant ed P Bgdrﬁtcﬁl naa%¢ag%gggefg@ﬁ%é%g %ldbs%gﬁ'%%ipgﬁeﬁﬁérngégtﬁmg& ﬁég?‘ ©
treat ment 100 lt&aace partichcdah be effaptévelienived BY polishingdohe it gree pbrivar dfith
of the wafer for the supporting substrate and then polishing a_, ..
terrace porti GRUH layﬁéﬂlﬁbe prrdetesiiaed figpdhaminpprasiee ¢othat aaaaﬂ;mﬁl&}lg
portion of th%ﬁ%ﬁ I ' strate due to saggi ng of
an outer perip ergﬁnp{])]rgts‘lugﬁﬁo lﬂ%ﬁfe&ﬁt&mgéf%rﬁ or the active |ayer during
the exfoliati ¢9010in whi gider foerchioive e abgvobbjtdictht sumaeey puk ¢anstmaiiontdfe
active | ayer iE carried out th a predeterm ned fixed 25 grain

abr asi ve cl Otﬁetlgv?lgme?ssﬁo H-S'shaped projections on the terrace
portion nmage froma pant LinetltR cFPrbdiRingrRIndedivater 89 boh@ink aReafer for
scattering of terrace wi dth and snoot hness of an outer perrpheral

face of the adBiagiéve lgyerdon-implagfcd avith-alight elompay yychzy hadiegemeghdum to

producing a b ng‘q ' | . ' | xed
grai n abrasi vg ot%gﬁzhﬁé%?%égdé%apg?a ge?ﬁg%ag%g%%ﬁnﬁggbnég{% gér; %@thtr?g%g le rom
a soft segnentexfolidiingthe wadényfor thetactivalayesh ayaivatitptunetdeporidofsthe Feh
~having a pol yfunctional polyol and having an expansion ratio of
1.1-1.4 ti mes deRRPosiiop dyopgh 2 hept dratmeat gb‘éa‘ﬁaﬂ“tqcer"é?"é’?rz‘é“@)‘%mﬁ??- 10
tun and aJjydpeXyheafIGiRtior’é¥the wafer for the supporting substrate and then polishing a

terrace portion of the active layer formed on the outer peripheral portion of the
wafer for the supporting substrate due to sagging of an outer peripheral portion
of the wafer for the active layer during the exfoliation, in which the polishing of
the terrace portion of the active layer is cartied out with a predetermined fixed
25  grain abrasive cloth to remove island-shaped projections on the terrace portion
made from a part of the active layer while controlling a scattering of terrace
width and smoothness lof an outer peripkeral face of the active layer to a given
Tange. _
[0011] (2} A method of lﬁroducing a bonded wafer according fo item (1),
30  wherein the fixed grain abrasive cloth comprises a urethane bonding material
made from a soft segment having a polyfunctional isocyanate and a hard segment
having a polyfunctional polyol and having an expansion ratio of 1.1-1.4 times,

and silica having an average particle size of 0.2-10 pm and a hydroxy group, and



- 4 - aratio of the hard segnent in the urethane bonding material is
40-60% as a nol ecul ar weight ratio and a ratio of silica in the whole
of the fixed grain abrasive cloth is 20~40Q volunme% and the fixed
grain abrasive cloth has a Shore D hardness of 40-100. 5 [0012](3) A

t hod of dugi ded vaf. ding to it 1 2
wherein the pBHLhTge RERCEEPP SR Butis et Py e Ral 4o %09t 84 on
havi ng a pH ofmoléula3 wasght riti) dndhi rato b siticslin $hO WhdledDihAfired fragh of

produci ng a bonded wafer according to item (1), . wher ei n "t he
scattering of 2bREive glothisOnteclumeZonand the fixed Eepin algesiyerlotichasa Shore

10 periphery <gxcept for a notch of orientation flat
part. [0014](g)haiﬁﬁfneg¥vﬁ%§5 %@Eproduci ng a bonded wafer according to

item (1), $he{0012] t he(3 nohethed of pfodubingaioadedwafep hevoading acgem{(1)tdre

active layer is not pore than 5 pm  [.0015](6) A nethod qQf  producing a

bonded waf er &?écwﬁeﬁewgthPBOE% e ppictpub ik PEn 28 RiEale ralidRfnsmE e

terrace porti desiocﬁ:{siae%tlﬁh'ih ‘P@Hd‘? mai nt ai ni ng a polishing anount
00167 (

of not nore than 0.1 pm ) A nmethod of producing a bonded
waf er accor di HfI8b it € (Alnethali of produting adwnidedkwhizy eccoadingto itdme (1),

lishing h t hi ckne f nat than 0.3 I Lflt 0017 A
et hod of pr oMigicHl o 508 o edPrac Uil iigot Bor bin 100 hagiat L ¢ he
pol i shingibs garigiepfloPmt walerldibdpd féx SKREH of @M tARRhiIfRApAY Machi ne.

[0018] (9) A nethod of ﬁr oduci ng a bonded wafer according to item (1),
wherein the pBlHdhi ng(S)s Ametiod et pradusipgadiondedwplsr Resordiag froite (5,

o9, Do MHEERR BT G B84 i gl
: more than 5 pm.- :
[0015] (6) A method of producing a bonded wafer according to item (1),

15  wherein the polishing of the terrace portion is carried out while maintaining a
polishing amount of not more than 0.1 pm.

[0016] (7) A method of producing a bonded wafer according 1o item (1),
wherein the active layer after the polishing has a thickness of not more than 0.3
U,

20 [0017] (8) A method of producing a bonded wafer according to item (1),
wherein the polishing is carried out by using a sﬁeet-fecd polishing machine.
[0018] {9) A method of producing a bonded wafer according to item (1),
wherein the polishing is camried out by using a polishing machine having a
position éontrol function.

25 [0019] {10) A bonded wafer produced by a method described in any one of
items (1)-(9).

[0020]  According to the invention, it is possible to provide a method of
producing a bonded wafer wherein island-shaped projections retained on t he
terrace portion can be effectively removed by polishing the terrace portion of the

30  active layer with a predetermined fixed grain abrasive cloth at a small polishing
amount on the surface of the terrace portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematically section view of a main part of a sheet-feed



[ 0020] According to the invention, it is possible to provide a nethod
of produci ng a bonded wafer wherein island-shaped projections
retained ont he terrace portion can be.gf.fectively renoved by
polishing the terrace portion of the 30 active layer with a

d d_f b l. h | |
o et 025 s USRI 1 oS PR GRS P
DRAW NGS [OOZﬂIIE{rﬁmé-a Bﬁteﬁuﬁ@émthe(‘{iﬂlilsﬂ' ngoch bended wyFef a nmain part

of a sheet-feed - J({gol i shi ng- nachi ne suitable for use in _the
producti on met hod of Fie 2 inpsprqmpticalipisectipn yisvaef ngaia pertnfa ﬁhe%ttfecd

before the pobbﬁﬁﬁ@m%hlﬁe Qﬂ@ggq:oy\@gc% the pro ctlonﬁré e{m%f &V%Bﬁ

schematically section view of a maln part a s |ng
machi ne subt aflhustriiisg mstatemfpbhsinmgmﬂoumdedomfmst hod of the |nvent|on
and 5 illustrating a te of polishin onged fer; . .. FI G
3 s a schemmti ¢ i uFISk s BoARRA G ofBPRte Sadss Fherain g apiany
(b) shows an wca»egwmo% ah Qe 6&&@1%&&\:&% ﬁ?&gwop{b&m (&% ée&mhs

asectlonwewtaenaonga I ne ' and FI'GS: “4(a) and
(b) are phot oyieaplakenilonga dint 8l-THef (Phendl portion in a 10 bonded

magni 11 cati one of 30 FIRBed 1807 PRaesepBtyaR i pint ries e

4(c) and (o) 8bRicaRItOOSHMAR 1@%&%&& bR eAdaRb6f &l ot nRRodcBp@with
bonded wafer of Conparative as observed by neans of an

optical microBwgpiicajions %ﬁgﬁmqf»@aﬂ |1%9|§ms>ﬁ rgepectivaly, @d&lﬁﬁo%c) prs(d)

| mvonti on | 3 SHAeRRY ob b Hher boelel PR BN o gt
for an acti veEkamplle 1 mrobseotdiby mﬂanﬁ' dffanavplicgthicedsespeniitls apnifisations of

hydr ogen or gél umto g(gl .ven depth E)OSItIOI’l onto a wafer for a
supporting su 4 A2 G TESPPEEYE e f ol i ating the wafer for the

active laygr at the Igﬁsombmw@wﬁmw)fﬂﬁn ERSBebpEaNgsPt h

position through a heat treatnent to |eave an active |ayer on an :
out er peri phei®f22Zpor t Tominyéntidnds wafedhod Qirprodwuamlpﬁmdtd mgf:smshonémg a

and.then Pol! SMkASofl £ 855 PR B8l 4 AF o T6bL b 150 RS
substrat e duehglfurs &9giziven abppositibe bner wieeiorla sRppdrtiaf sitistrhfapantpf er
for the act] Vtehclrgzli %{- egflcjﬂr_léltnmgg t%ur‘,] sva?e)éffgrl tllztg1 ta::t?vrt]a layer at the jon-implarted portion

20  of the given depth position through a heat trcatmént to leave an active layer on an
outer peripheral portion of the wafer for the supporting substrate and then
polishing a terrace portion of the active layer formed on the outer peripheral
portion of the wafer for the supporting substrate due to sagging of an outer
peripheral portion of the wafer for the active layer during the exfoliation.

25 [0023] FIGS. 1 and 2 are views illustrating a main part of a polishing
machine suitable for conducting a step of polishing a terrace portion of an active
layer after the exfoliation in the method of producing a bonded wafer according
to the invention together with the bonded wafer to be polished, in which FIG. 1
shows a state just before the polishing and FIG. 2 shows a polishing state. In

30  these figures, numeral 1 is a sheet-feed polishing machine, numeral 2 a fixed
grain abrasive cloth, numeral 3 a polishing head, numeral 4 an adsorption pad,

numeral 5 a polishing table, numeral 6 a bonded wafer, numeral 7 a conduit for -

infroducing a polishing liquid, numeral 8 an active layer, numeral 9 a wafer for a



25 [0023]FIGS. 1 and 2 are views illustrating a main part of a
pol i shing machi ne suitable for conducting a step of polishing a
terrace portion of an active |ayer afterethe exfoliation in the

met hod of producing a bonded wafer according to the invention '
together with_t fer to b Lshe in i_gh. FI 1. shows
2Ootate j ust BipSrRBHEtol ah phBedfuf BoLRIS: oo i Mipnghutncd migieBHSt e,
In 30 these fjogadles, ThenHuatatdd pdlisRing MeRhmk geEhdpidsdiolighidB eddichRe in
nuneral 2 a fixed graip_abrasive cloth, nuneral 3 a polishing head,
nuneral 4 an Béodpedd pRainhepstragtedwith gy sigidipaljshing head Tprogidgd og a
bonded wafer,; : : ' - | Sl 4 0yj d,
numeral 8 an' Sotraee i o BRAEHaly il NOA M by Tl
subst r at e,5 anlereimardathe pOliSahy tableshplevidsd an its shednm-witiathe ddgorpii@cpidh.

00241 The il ted polishj hi 1 heget - f i shi
R T ) BRh T aB'd Mo nThkea o B S by e
pol i shi ng heaﬂisgrpﬂ'bﬁ‘gg@jﬁgwﬁﬂe deSigH rgmﬁ@bﬂ%iwgfoh?zﬁg 2086k d A Rward from

abrasive cloth 2 enbedding many fixed grains 2a 5 therein and the
pol i shi ng t abttevs therbonded wata 6 updo sugifeagqositionhand-them thesnifa¢ecandpaters .
The bonded wafer .6 is fixed.and .nounted to f.he | i shing.table 5.
Chrough the. SeBpSiel Retish et W EaPY o ont fuling gftdhondsh Pt farCaalishes
is nmoved dpwnwaléfddREEPpNRhingidangeshohak@Eor@uitly disposedinedtntral

position, and then the surface and outer peripheral portion of. the
active |ayer RRS#Han afthe pelishing head deld nogeseary.6 are pol i shed 10 while

feeding the hghi n i qukd.,. L j b N.:

cent raIg posi 'Ito @g%ﬂof tg%g Pgﬁ?&é‘h?%%é’gm% ﬁ?%@é‘é&éﬁ&‘@&@%&ﬂbﬁa
producti on nebduddd efafer by usimgentifontor an activetlhyst aaf aprafeiufor o guppobtnzded
waf er by using.a wafer for an tive layer and a wafer for a
support |y ng s u%%’ftf%{f’ throvghyg 3 cﬂfegémégl q“ééegﬁ?ar Rogs fiongistalyy ¢ merhed
concretelys awh&tiase HRcMISS Sldtohiimeli UGk Ve M LRUDARERSE B bédiRng

active layer are controlled by bonding a wafer fior an acti vepjf-ayer
i on-i npl ant eda wifen for anjaglive blyehontimplastedasitthy Hgligdement shall dsdragen

gi ven depth posit.ion ont.o a fer.for supparting suhstra and
t hereafter ex?%elﬁlg iril(%gEl §Hé¢ ‘il/eng?hePos %H‘F‘}?"eag’o %f\fgfiggpgpgggs h%tate, and

i on-i npl ant edthpeaftérxicliatingehgivyRn ol el dutive Hyer @tht idPiigflaed pdtion
treatnment to | eave an active |ayer. on an 20 outer peripheral portion

of the wafer 9idke giyen depfpositinn thiopeh 3 baap trazfmephiodeaigrnastive pyehen an

f th j : ' j d
an anneal Thg SReEp3l pdihen BE ety BPlhe sBpfbriE LR @i He0" 2"
terrace portisubjdcting thesntfatd of the wafml farthé haivelbwr tpathqpinel atidgimtandn

of the wafer for tae s,ulaﬂorti ng substrate 25 due to the sagging of an
outer periphet 12?5588 of the wafer for the active |ayer during the

exfoliation. .3 ¢aRkyYal &oﬂ}g bust
after the exf!c?lbﬁti og,ﬁk%'géngisﬂw%%q%(a) tdl'?fi)istm:a{tt a:)t:agﬁ Vi ew,g!1 illzé?fcli&ﬁt??%y)s

shows an | - r efproed ot theaputermedphgalpordtmoisthe waferdet Ga sufporting SvErfE G

3(d) is ect | i | LRe | - 1l f .

pontied vaer  1rap e EpE( 2 A Bufbeckit bolangr e Sare RranldVeTaver
3(a)-(d), thedoidgahe pefoliphat, alFIGACH ap(d)ishew aohdepeualiayies binded ndfdr st d
in the formof deeply-indented coastline to cause a | arge scattering

of a terrace Hisaths exipliptionswhereinfIG. dfa) anarlsa viers HiGy aib) shows sty and
L e, AR IO e R ¥ opk oo
taken along a line IH-II1 of (b). In the bonded wafer just after the exfoliation, as
30 shown in FIGS. 3(a)-(d), the outer peripheral face of the active layer is undulated
in the form of deeply-indented coastline to cause a large scattering of a terrace
width, and also a part of the active layer is fixed and retained on the terrace

portion as island-shaped projections being called as SOI islands during the



- 7 - exfoliation, so that they have problens as previously
mentioned. Therefore, it is necessary that the terrace portion of the
active layer is polished to make the scattering of the terrace width
smal | and renove the island-shaped projections to thereby make the

0027] Tho- 1 or Revgeitt & REREPRRITratBESathrc WG hintPard) ThnghSR

di fference batmsmthuatmhd@oam ofl the B&xme\dﬁj’dﬁs lishb®1d Mikethe

wi dt h over a f||| periphery of the wafer. is preferable that the
scattering ra¥geeryie of HE © ferprawidthSael @%vaeﬁ%fr s1angshapedprojeesians 19 he
ful'l peripheryere WIEQX%@SBM&%&?&%?E@O%@ éﬂ ﬂ}h@ra@hkc% R CA2iROTd Elon or
an orientation flat portion (not s t taken into acc

[ 0028] Al s, tdmelk er m "snoot hness of outer per| pheral face of act | ve

| ayer" used an, ext ent f SOT i nds, retainin m t he
outer peri phgﬁﬁhf aggl%'@%e%esc%‘trt Itca‘WF"Vﬁ ; T’FEhQSE:‘Pé?eaBgF
face of the aghkd& hafdin elééan\ﬂlxﬁmﬂultarv@me%tm@teha@e Wit bydla fﬁlgl ven

visual range as shown in FIG 3(c). It is preferable that the extent
of the snoot Ipreipheryfof theewater.erlt p;@rcﬁstﬁ@ifathat@c@cattcrmgmtowetmm is

h 0029 K f th |
"n the. pr oducY B oSt FROEF et 100 B ' Rl BERER m ko B Hefe ™ g

in relatimn twidhef £AGEYPordion By 8 6gematZdh flaPoafdnatnbOshos) Rhdt kes Mar t
cut nmethod. [0030]A main feature in the construction of the invention

lies in the U8t aFoYte specified fixed grain abrasive cloth as a
nmeans for pol "9 t e f »the
exfoliation. It‘\)/g%%e coﬁdggoéttﬁelr e ﬁﬂg(?t g09?%%ﬂﬁear§’?lt§£a¥€ae&%\;§§th& 153%[
conprises a ursedlhanmxheaanﬂlan@xreateﬁsal 1snadharetaimng&mfﬁe ey peviphe2d

having a pol yfun onal |soc ate and a h havi

pol yfunction %ﬁt%ﬁﬁaﬁ’ﬁc}am ﬂéﬁt"‘&?{’ﬁﬁ@ﬁ%‘ﬁl %ﬁgr‘rg Cﬁvel agerdst i mes,
and silicg ha}bRgl SomaAverade weéﬁdtalg@veilﬁﬁlaptange 3s SbvETInANE, S(chY A XY
group, and a ratio of the hard segnent in the urethane bondi ng

material is @B@tﬁ%m@ahthmx@amfathe ompefhness of the canbet peripberpldfaesf ofdthe i ca
I n the whol e %wepa ef X! FF:\%cat sbraswe cloth is 20-70 30 vol une%
and the fixed gral'n abras g Jf]fi% H%has a Shore D hardness of 40-100.

[ 00_31]hI n It he [0029)nt | Grthes thetaiRnése oF theQctide RREr A,.thé PRdattidmethod of
peri phera

the invention is not more than 0.3 pm in relation fo the energy of hydro gcn

20  implantation using the smart cut method.
{0030) A 1nain feature in the construction of the invention lies in the use of
the specified fixed grain abrasive cloth 2s a means for polishing the terrace
portion of the active layer after the exfoliation. More concretely, the fixed grain
abrasit/c cloth comprises a urethane bonding material made from a soft segment

25  having a polyfunctional isocyanate and a hard segment having a polyfunctional
polyol and having an expansion ratio of 1.1-1.4 times, and silica having an
avetagc particle size of 0.2-10 um and a hydroxy group, and a ratio of the hard
segment in the urethane bonding material is 40-60% as a molecular weight ratio
and a ratio of silica in the whole of the fixed grain abrasive cloth is 20-70

30 volume%, and the fixed grain abrasive cloth has a Shore D hardness of 40-100,

[0031] In the invention, as shown in FIGS. 1 and 2, the outer peripheral

portion of the'active layer, particularly the boundary portion between the active

layer and the terrace portion is polished by using the above fixed grain abrasive



portion of the active layer, particularly the boundary portion
between the active layer and the terrace portion is polished by using
the above fixed grain abrasive - 8 - cgth having the above
construction, whereby the SOT islands resulted fromthe exfoliation

.of the active,layer. c e effectively renoved Lle controlLing,the
scattering ofd?tﬁ)e@mf’gllgﬁﬁ%g’%eﬁf’ﬂ& O’E’H’Eh%%&ﬁ‘f‘lﬁ&?ll?ﬂdsﬁfgﬁﬁ‘%k’@?ﬂgthe
peripheral faggoltttiohdE tiecdctive 1dydy &in be:Heively Iifove@aRAR d¥itollAg the
expansion ratio of the urethane bonding material is limted to 1.1-4

times i s due Scattering afibe terraeg widih and theismoptmessiafdhe quter paripheral fage

abrasi ve cl ot @% 0 hard and easily damages the wafer, while
when it excee[gstgﬁg' |rr2%)f69't he abrasive cloth becones too soft and can

not renoves t HOOXIPT | Fheneson ethgithe ekpansibh atioftBEGreflaht bomling material
sufficiently., 10 _{?803 [LWhen the ratio of the hard segnent in the
ur et hane bond$ AgteadR Lilat times fsedue to thefaotgbaiyehen it less than 1-dubimypsy the

ratio, thes P‘berisﬂeediéth.ﬁﬁgégﬂﬁttﬁg Pﬁr&}ﬂ? egﬁﬂ%ﬁ%geé&@ W80 v%ﬂ? r@‘éﬁ?tp

terrace portion can not ue to saggi ng’i
pol i shing. Wrxkesdswtenes, theesbraseascl6ifi Hecdres thasafh exsd cdnaon mesostedbe BOFh

and there is .a fear of .causi a flaw sugch.as scratch or the |ike on
the polished l%én‘gstﬁﬁfaé’beél O&L%ﬁ? P?&%P@WDD% ¥, the level of this
flaw is a9 evabasapablgerOhe Eﬂi@d’f‘tﬁghﬁrﬁ%eérhﬁﬂ’l’if% [he?ﬁ@th&ﬁ%rﬁﬂﬂfg%atﬁiiﬂ' sh

pol i shing, but since the invention omts the finish Eol I shing, the

upper |imt OflashéhapdOfpasyt mplesulanwaighbrptionthe isuifickrnt badnéssientsondi ng
material i s 6Q%:. r, .t [ on -why. .t he. ave rticle
Crze of si &1 ctiimimitoatit Bk 1oE; pERRRTARN e \brRNE BRTORA fapbick

limted to a inageolivhing. 2Wiile| ek & efteds 60%htheMatinetdBdcombe ool High S
| ess than 0.2 yg}1 the SOT |slands fixed on the terrace portion of the
active | ayer ®81ihsipis phisar ahepreReafaw sych s sqratciyer the leen the palithedds

10 tim the fdaded ¢ thb AakES, 39{&%&?}%@&&%%@&1@@ iL?léJEFc{Epggfe face of

t he wafer. Mbreover, the |eve such a flawi1s a | eve abl e of
renovi ng t he reinavingnbd flev sntisesgbeeqe Finfshryiodikhipg) bus kineg thebinvensionc e

the invention amts.the fi.ni.sh polishin e p | im,t of the
average partiChL t&‘F? 133@"!‘?‘?’?%’&‘3? Epﬁeﬁhﬁ.ﬁmit@@baggﬂo%h? h%rdﬂsﬁl?ﬂi,m the i s
pref erabl e tqugm@ne'sgdﬂd;@bﬂmgﬁﬂgsgoﬁydr oxy group because it is
excellent in the conpatibility with the urethane bonding material.

[0036] Al so, tlA@34leas durtiery therreasoanthy thé avdirageqarticie size ofipibice cofstitutiag
& Guet % nals BREEPtFidle vihd PR e P RRT St pER I e 4T
pol i shing speabst vehenrieivEess thai@e sun, whe $©1 whabs fikedXE BRASTAR poaiona’o
the flawis ljable to be easily generated in the polished surface of
t he waf er . the active layer can not be' removed sufficiently, while when it exceeds 10 ym,
the flaw is liable to be easily generated in the rear face of the wafer. Moreover;
the level of such a flaw is a level capable of removing the flaw in the subsequent
25  finish polishing, but since the invention omits the finish polishing, the upper
limit of the average particle size of silica is 10 pm. .
[0035] As the silica, it is preferable to use silica having a hydroxy groﬁp
because it is excellent in the compatibility with the urethane bonding material.
[0036] Also, the reason why the ratio of silica in the whole of the fixed grain
30  abrasive cloth is limited to a range of 20-60 volume% is due to the fact that when
the ratio is less than 20 volume%, the polishing speed extremely lowers, while

when it exceeds 60 volume%, the flaw is liable to be easily generated in the

polished surface of the wafer.



- 9 - [0037]1In addition, the reason why the Shore D hardness of the
fixed grain abrasive cloth is limted to 40-100 is due to the fact
that when the hardness is | ess than 40,-9he steep terrace portion is
not obtained due to the sagging in the polishing, while when it

exceeds 100, cl ot.h omes too hard and the flaw is l.J able.to
o east 1. gentIBEIC "1 PHERTRe kier Shy i shoty Bytiradies g e PRt
the level of sigdiverclbihawlingited té 80200 GPRRRL Shedfact ORDVARALE BErdhbRWS id8s
t he subsequent finish polishing, but since the invention omts the

finish poli shthay40,ithe sigppterrace pettion s nai@bRiRedalup to thesagaing insthe00.

10 met hod derRA R RS RREBifyadh 200 ol BB AR ERIERE R o B
i nvention,5 t higabdd torteneasily gaedated fnabie pokishiad berfate \of kiepestehy MoRptirNthe

t he above constitutional elenents. [0Q040]Particularly, according to

the inventi onlevelod sugh a flay dsg levelcapabln gf remqving the flayda thesubsearesh t he
outer peripheg ' : : | trate

can be rem)vgﬁdlﬁ %)%/B%(;)Sﬁ%: Pﬁ%s;%c{ﬁh%‘g};v?%%ino%%fﬁlﬁig niﬁ\?\a;l@lﬁﬁjth'ts ﬁgg‘?tlﬁgg grain .
abr asi ve cl otlimia® ihegShone Daizodrescizri®0r ucti on at a | ess total

pol i shi ng anp For, exanpl e en,th uter peripheral rtion of
t he waf er formp{'ﬁg sup‘b‘&ﬁ#ﬁ‘ﬁ“@%iﬂ SH‘P’@%? ﬁa"fjﬁﬁgsﬁ%ﬁﬂ%&ﬁéﬁ%&%%@ﬁg a
di aneter gf 3Q8hsIUEREdISANREPSE- 1907 fasberqigce portion after the
heat treatnent above 1100C is polished so as to render 20 the

scattering of (38 t eldnslexcinkpntion, thetaforamentinmed effhets carobe devetopdd biie
snoot hness of erl face of the active layer into not
nore than 5 r%&ﬁpg%{é%?dfg?ﬁ%g@gﬁ%@Ldng?%(lﬁ?sof the invention, the

surface of thi@046Jr r adartiulriyoacdosdip®td the éskentiby, tBé SOI kskads pokiisdinng
amount of not_nore than Oﬁétgm and hence the step between the active

| ayer and t helDR&EFe potionnn Ge ppst periph e petion & thearrlppiorthe tigpordias
25surel y. 34 004lifls Ban bORRIEE 59b5‘ﬂsh§ﬁ§ﬁe@&%ﬁgb§%ﬂ\ﬁtﬁ g 5’54%?‘ I-ngn

is preferable to be conducted by nechanical a em ca
whi | e feedi noabaasixe dlethi hayinlgithrialtbve cbnsttuctiod ateeldsgpotil pohdiigsimennt] ot h.

As the polishing |iguid i bl L kal j | ytion havi
ot of 16-13. VREREPHLE VAP LRSI GRene s ther o b waRa R EE pRRETE o

pol i shing r atgbitaue isSthe BenddiewiftERivin}da BiafRtdr 9P I60 tnth &ﬁ?&gﬁudiﬁ@ﬂy thésS
the al kaline solution are nentioned a solution of sodi um hydr oXi de

(NaOH), a solterpesrpastionaftershe beat rpatment ahove 110099C ispalished spiak éo render

20  the scattering of the terrace width into not more than 100 pm and the smoothness
of the outer peripheral face of the active layer into not more than 5 pm, according
to the method of the invention, the surface of the terrace portion is polished only
at a less polishing amount of not more than 0.1 um, and hence the step between
the active layer and the wafer for the supporting subsirate can be maintained

25  surely.
[0041)} Also, the polishing step according to the invention is preferable to be
conducted by mechanical and chemical polishing while feeding a polishing liquid
onto the fixed grain abrasive cloth. As the polishing liquid is preferable an
alkaline solution haviag a pH of 10-13. When the value of pH is outside the

30  above range, the polishing rate lowers and the treating time tends to become long,
As the alkaline solution are mentioned a solution of sodium hydroxide (NaOH), a
solution of potassium hydroxide (KOH) and the like,
[0042] Also, it is preferable to conduct the polishing by means of a sheet-



[0042] Al so, it is preferable to conduct the polishing by neans of a
sheet- - 10 - feed polishing machine. [00431Moreover, the polishing
machine is preferable to have a positiangg.control function in view
of a point that only the SOT islands existing on the terrace portion
in the wafer g%g bﬁ effectjvely renmoved at a slight total polishing 5
amount . [ 00445%¢ POPFIAG ™26 Pfe” et hod of the invention can be

obt ai ned a boygtr@] Waf PlorddveVMipblishiRg Bdching e Plgerhiat 8 MRS RRitloRe
terrace portion are renmoved while controlling the scattering of the

terrace w dt hceptepl fenctiopdoviewefa reintithat oply e SSHislprdsrexistingos thef t he
i | ) | h . i
of the i nvent et ot AR, (ol SRR IT Rindy B AR AT HEPL R

of the invent amountlor eover, the bonded wafer includes a case that an
oxide film (insulati ng film ti s existent between the wafer for the
B

supporting sub¥tht o Apepreing toytheimethodgidhe inyeation eande qbtzined sbonsied e
filmi t j . ]
format o of - SaHiichipg SO Rlaus Wibnfag b, the seggace, pbitloRlard Unoved paie

aving a siz a silicon wa
for an acti vecomydlingtheiscgteding iof eheadbrraGvidth il the binestheds b tharoutarn

i npl antation of _g hydrog gas, (accel eration voltage: 50 keV, dose:
| x1017/ cn®) aﬁﬁ"&‘f&gig‘t‘ﬁ?cfggheoﬁ‘ﬁ’ﬁgga%fer for a supporting substrate.
The resul yyngpgpsped Xfnyahhe hb%v%‘ﬁﬁr@lgtsﬁéwé&@m?@nﬁ#cﬁf&%é‘ﬁﬂhﬁc{h,a

ni trogen atnosphere at 500C for 30 mnltes to ex ate the warer for
the active | ayatioustmaodiBicatipds mge be iadded withiaatsedpgpafsthe imyaptiemd Moreover,

active |ayer SRl WiteRRR G08a BareThi R R o Bp Rl e O

terrace porti betwetn tHeavaet fo¥ thel saypirtihs sebsHiRlATHRS 2@ tiet,iaAg alcas
polishing every one wafer as shown 25 in FIGS. 1 and 2. In this case,

a sheet -feed BBt heipxifs Flacisingbexige’ised t o conduct the polishing while
feedi ng anpal kpe s i of 1C011 having a pH of 11 as a
B 0 6D, b

pol i shi ng onto a grain abrasive cloth conprising a
ur et hane bondi ng nat eAfted thediskenation ot an exitit fita dareinp acizepdl1g0DACHI onal

i socyanate and,,a har egnent, o ol yfunct.ional polyol and having an
expansi on rat Fibcgn Wager ?‘?Irf’é‘s"’cgﬁe Ifﬁgr M%mﬁ%%a:?@o cly léﬁ'él?il%\‘iﬁé]%ﬂntlgﬁl e
size of 2 1.t haRskafodyEd ?%c%fg%’n%&g éa&a@fmﬁn%l@ge; $bikBY, Ackk! Bi0l7 /4

hard segnment is 50% of a ing agent as a nol ecul ar wei ght
ratio and a vendithe boadadonds a siaférdar 4 supposingrsubsirash o rEeDeswdinghkarsied s

L e T
bonded waf er afmaboprexidliabd the wifer[f0Ohe beGaMAREra hechydxeuER lich-kplanted
position, and thereafter an outer surface and a terrace portion of the resulting
active layer are subjected to a polishing. The polishing on the terrace portion of
the active layer is a system of conducting the polishing every one wafer as shown
25 inFIGS.1and 2. In this case, a sheet-feed polishing machine is used to
conduct the polishing while feeding an alkaline solution of KOH having a pH of
11 as a polishing liguid onto a fixed grain abrasive cloth comprising a urethane
bonding material made from a soft segment of polyfunctional isocyanate and a
hard segment of polyfunctional polyol and having an expansion ratio o f 2 times
30  and silica having an average particle size of 2 pm and a hydroxy group wherein
an existing ratio of the hard segment is 50% of a total bonding agent as a
molecular weight ratio and a volume ratio of silica is 40% and a Shore D

hardness is 55 at a state of positioning the fixed grain abrasive cloth with respect



A bonded wafer is produced in the sane manner as in Exanple 1 5
except that the polishing on the terrace portion of the active |ayer
I S not conducted. [0048] (Conparative Exaqpl e 2) A bonded
waf er is produced in the sane manner as in Exanple 1 except that the
conventi onal SIVE cloth is ed | of the above
1011 xed gr ai 17 56 o2l et Rortn ot i< stite IREN e o Rsdy water s ShOWH in
Wth respect frms.tZhe thus obtai ned bonded mafers t he observation and
retaining ratio of SO islands, measurenent of t he scattering of
terrace wi dt hIAdl medSiemmarative Brxamplsobbhness of the outer perlphera
face of the active |a n

m croscope. The obser%g[nll%gr’?%r’%ééﬁ %Eéd“?g%%%he Q%%yn%?&gﬂaa éIE%% q:nﬁlﬁ 1FI G
4, and t hes neasepettlatthes polishinyord (he téredcaipoitivg of akid sotivk 166k id :dtands,
scattering of terra ge wi dt h, snpot hness of the outer peripheral face
of the activetI™yefdand polishing amount on the surface of the

terrace porti at ah .20 [0050] Table 1 Retaining
rati o of SO ?@I a dss@l&sq@an ggrm’b‘%p%cgtteri ng of terrace width (ull)
Snmoot hness of outer pébbpdedrvedfef ia peoducediint thy eatheupanndrag)in Peampleilng

amount OD surface eérrace on at anple 1 O,
except tg f}Je conventlgnali Eree grain g%ras%(e ngth is used instead of the above

10

15

20

fixed grain abrasive cloth,

[0049]

(Evaluation method)

With respect to the thus obtained bonded wafers, the observation and

retaining ratio of SOI islands, measurement of the scattering of terrace width and

measurement of smoothness of the outer peripheral face of the active layer are

carried out by using an optical microscope.

The observation results of SOI

1slands are shown in FIG. 4, and the measured results on the retaining ratio of

SOl islands, scattering of terrace width, smoothness of the cuter peripheral face

of the active layer and polishing amount on the surface of the terrace portion are

shown in Table 1.

[0050]

Table 1

Retaining
ratio of SOI
islands
(islands/mm®)

Scattering of
terrace width

(um)

Smoothness of
outer
peripheral
face of active

layer (um)

Polishing

.amount on

surface of
terrace portion
(nm)

Example 1

70

4

10.05

Comparative
Example 1

49

300

>100

0

Comparative
Example 2

150

10

[0051]

As seen from the results of Table 1, all of the retaining ratio of SOI

islands, the scattering of terrace width and the smoothness in Example 1 are




70 4 0.05 Conmparative Exanple 1 49 300 >100 O Conparative Exanple 2 2
150 10 2 [0051] As seen fromthe results of Table 1, all of the
retaining ratio of SO islands, the scatiering of terrace width and

the snmoothness in Exanple 1 are - 12 - better as conpared with those
of Conparati v t t al anount, o
the terrace p%l’%%sngm?%aéquggt 0sg Eﬁ?ﬁ'ﬂ?ﬁﬁa Vi%?‘?ngﬁﬁlsl HF IAIS;;D é’c?tfgai
to that of higigl aeoulnK bk €erdace ‘pﬁitioﬁ ﬂlhees\aaldf@xaﬁlpmrwhaéwmany
Exanple 2 is than that of EXx

equalg t%rthat of Comparative ExaanPe 1, \x:thlle the value of Comparative
" Example 2 is larger than that of Example 1.

5 [0052] According to the invention, it is possible to provide a method of
producing a bonded wafer wherein island-shaped projections retained on t he
terrace portion can be effectively removed by polishing the terrace portion of the
active layer with a predetermined fixed grain abrasive cloth at a small polishing
amount on the surface of the terrace portion.

10



5 [0052] According to the invention, it is possible to provide a

met hod of produci ng a bonded wafer wherein island-shaped projections
retained ont he terrace portion can be effectively renoved by
polishing the terrace portion of the_qggive | ayer with a
predeterm ned fixed grain abrasive cloth at a small polishing anount
on the surface of the terrace portion. 10 - 13 - Wiat is clained is:
1. A net hggl.of cRiRAe! ng a bonded wafer conprising: bonding a wafer
for an active |l ayer ion- inplanted with a light element such as

hydrogen or heA'n&é‘iH tdQ) H&Q&% ‘E afefr Jr 28 active
suppor i ng s r%émﬁﬁl gﬁrelﬁme oA %ﬁ?%%? £ @
thr ough :yﬁreat o L%, fmg MUK cg gRfofating"
per i pher al portb? lée QP& aﬁsrattt f? jﬁa%laasqf & evefpten
pol i shing a tw@egt B oA e 0 %@e S’Ena‘étFV Yffrpﬂ‘i‘e‘fna‘i’“t‘ifd?WB?fa]of
the wafer for ROF&SQ H??r‘f"?‘f? for, det supp@ting splsigiteands thep podighipe @ terrace
proj ections fiBesiEprofpringd onethe yter periphesy nosdomatither wefer forsthey gupposting
of the wafer fsobstrateetmeamarg islaypdshaped pieations Hieed ohi thhitergpcofportinn and
terrace porti gnadsflrarhe saggedvart afytler wafer &arthe adive ldyewiin lwhach the polishing
pr edet er m ned dfithegngcapatiabobthe vetivel laydr isvxrtied qwntittoh bredgteanined fixed
scattering of grainr amasive délbthandhils noaitioliass aokcarriogt ef tgescephadthl and
face of the achideehnkesydrantoated pgiphertl F8gethandiweyeitha ghzenizimgedmgr ain
abrasive cloth caeRil 8RTixed gha Bbradide SBMYcohipKaeh HEBihnmdentgdned grains
within the cloth, tdimegidt KiGamae sllong tfle WIRK %ﬁ%n@ﬁ@d& NGetARleChbiding
made froma soft segyeiml AN é‘s&? eﬂmaw@aé JISRENARAL SoRRiht@and

hard segnment havin
rati 08019 1.1-1. XI t%g%ﬁ?é%ém%bfg ux‘jﬁga{%& 5’2? Vénﬂ%a ﬁcacl%gal%"dnng
n

fgt ?\éeg?g?hgaL;lrgl %j'ré arLcleszeo?O %! f (% a aralg glben
as a nol ecul ar wel% Feﬁqe%} éf.reit OB?m W%%{?& E 41 '8e ?u‘fn'he

fixed grain abrasi tJ tﬁo 3 (U0 Eraﬁjr afrpsive
abrasive cloth has “@ﬁo/P= n t ’EPH%%‘“GP“‘B‘@F hag@ rgsplting
100. 2. A nethod of® F%‘B@é’idﬁessé’f%?’l’&é‘ﬂw&ﬁdewoaccord| ng to claim1,
wherein the polishing is carried out by using an al kali ne sol ution
havi ng a pH2ofA 1xgetm®? & rrogustings ki brnded quafer. a@ordingrde idaimofl, prhedirc ity
a bonded waf erpofishing i ergriechows] i weirg amalbalgiersoltionduainger pHgf df-1B3hes a
terrace w dth podishiog ligwde t han 100 ym over a periphery of the wafer
except for a notch of orientation flat part.
3. A method of producing a bonded wafer according to claim 1, wherein the
scattering of the terrace width is not more than 100 ym over a periphery of the
wafer except for a notch of orientation flat part.

b

A method of producing a bonded wafer according to claim 1, wherein the
smoothness of the outer peripheral face of the active layer is not more than 5 ym.

5. A method of producing a bonded wafer according to claim 1, wherein the
polishing of the terrace portion is carried out while maintaining a polishing
amount of not more than 0.1 ym.

6. A method of producing a bonded wafer according to claim 1, wherein the active
layer after the polishing has a thickness of not more than 0.3 ym.

7. A method of producing a bonded wafer according to claim 1, wherein the
polishing is carried out by using a sheet-feed polishing machine.



4. A method of producing a bonded wafer according to claim1l1, wherein
t he snoot hness of the outer peripheral face of the active layer is
not nore than 5 ym 5. A nethod of producing a bonded wafer according
to claim1, wherein the polishing of_H%@ terrace portion is carried
out while maintaining a polishing anount of not nore than 0.1 ym 6.
A nmet hod of producing a bonded wafer according to claiml1, wherein

B hg sfntl v?llggy&rmggs&roftﬁled%%g’ %ghggﬁe@%f% Egoi?&iﬁ‘éagé MmN 9! WHBEc AN
ci aim1l, wher eﬁ?ﬁi#géﬁ%ﬁ%&iﬁfs c%?%iogsci out %%M\%sﬁﬁgﬁg&%% %r@%fl%ghe
machi ne capabl'e o cont o |H% the position of the polishing. 9. A

gﬁgdgdt \glagel’g‘ PA %gxlljcfe%%aqgr p%o&ﬁ%%g 89 a('ilnsf:tl‘(l:oldaalsrE:"Fa(Elmé:ci1 inaar1]1¥/ oRE of 811;111(1:3' ALid2 gb
' 8.




