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METHOD FOR MANUFACTURI NG BONDED SO WAFER AND BONDED
SO WAFER MANUFACTURED THEREBY FI ELD OF THE | NVENTI ON 5
The present invention relates to a nmethod for
manuf acturing a bonded SO wafer having a gettering
| ayer for renoving process-induced heavy-netal
inpurities that may have a negative inpact on the
MHEEHOP FOPEMANUFACTURING BGNDED SOI WARER QD BONDED
waf ers manufactured by the nethod. C 10 DESCRI PTI ON OF
THE RELATELSQRWAFER MeNAFRAQTERED THREREBY zat i on
and high-density integration of sem conductor devices,
waf er contam nati on has an increasing inpact on the
characteristics of the devices. Cettering techniques
have conventi onalfiELE (HedHIE IBYVENTIOMve

process-i nduced. cont am nai?iéon subj ect

d.ip wafer )
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thod to use a deposited silicon as a gettering sour

mathdduti i zing heavy-nmetal inpurities trapping

capability due to oxygen precipitates or crystal

defects such as dislocations. There are many exanpl es

in which the gettering in conventional seniconductor

substrat es | PERQRIRTION OB THE RECATTIN ARTul at or)

wafers 25 each with an SO |ayer forped on an ]

i nsuMiththe gdwanees i sunturgationsandhighidensity Hategagpn of

such das an,oxi de figlﬁm provi ded. bef ween an SO | ayer and
semicogductordevices, wafist cPatammaiion has aRaIRERASHUAmBACt on the

oo BSRPGETERS o L e, VRS b e AR Kokt
beb @ uSdd G5! r¥BoPE W REONIPiuRd contamination subjected in wafer
processing and/or device manufacturing processes, particularly heavy-metal
impurities, from the active regions of the integrated circuits.

Well-known gettering techniques include, for example, depositing
polycrystalline silicon on the rear surface of a semiconductor substrate by a
low-pressure CVD method to use a deposited silicon as a gettering source

and utilizing heavy-metal impurities trapping capability due to oxygen

. precipitates or crystal defects such as dislocations.

There are many examples in which the gettering in conventional

- semiconductor substrates is applied to SOI (Silicon On Insulator) wafers

each with an SOI layer formed on an insulator. However, for SOI wafers, an
insulating layer such as an oxide film provided between an SOI layer and a
Si supporting substrate disturbs the movement of heavy-metal impurities,
resulting in an insufficient gettering effect.

For this reason, it becomes necessary for effective provision of a
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1 gettering source to enploy a structure in which a
gettering source is forned at the interface between
the SO layer and the insulating |ayer (oxide film
and the provided gettering source has no negative

i npact on the device region. However, SO wafers go

t hrough very conplicated manufacturing 5 processes and
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manuf acturing an SO wafer in which carbon 1ons are

reigignl . anHesrev b, S@N wiferexbdhrbh g vy acompli@itell nganufacturing
substrate (supporting wafer) and the surface of the

progeshesf ahdn therbby deduwniet mgnihiGGitly dyighes yboduatient asts than
subsequently be heat-treated so that ox¥gen IS

typiesd i whteas candi thuscaddivgsa £furthey pxasess of peovidimg raf gegering
EELEGRT SUAhR Sofiteet 30510cke v
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oRAETARY 0 ST LA AR e i o
Xl Ell R S URPRr Ed koS (PRt T EDDREERE surface of

thRoseiad Slch MAhEE ALY & FOPLHyANsLhALXRENS sMBsequently be
gettering source fornmed at the i'nterface between an SO

hdaayteeatidds@nhat ket 1§ Preapiaté@widk darbods asthhdynsGit the
a function of effectively renoving heavy-netal

intenface betvsedrntte odde ddheandthe SQIHayehsubsiratd. stHosewdr, this
the device 25 and/or the withstand voltage )

methadareqpires precesses hEimpilating carbemdions sutot the gprdeifda on

bonded. SO vaf f d by thi hod.
thr SOPD IR OB AR AR s e B Y, LA acEgowth of
prpReR ANy RBUPC T donoEn: oifarh el el dndvitably in an

increase in production cost.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a method for
manufacturing a bonded SOI wafer having a simple and inexpensive
gettering source formed at the interface between an SOI layer and an
insulating layer (oxide film) and having a function of effectively removing
heavy-metal impurities that may deteriorate the characteristics of the device
and/or the withstand voltage characteristics of the oxide film, and also to
provide a bonded SOI wafer manufactured by this method.

In order to achieve the foregoing object, the inventors have made
studies on the method of providing a gettering source in conventional SOI

wafer manufacturing processes without adding a further process to
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waf er manufacturing processes w thout adding a further
process to 2 consequently find that bonding in a state
where organics exist on the surface of a wafer before
bondi ng allows mcro crystal defects having a gettering
effect to be forned at the bonded interface in the
subsequent heat treatnent for bonding reinforcenent. 5
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waf erThé presemethwdtidiphas BeénSHadedly8sed onf HeHA O above,
said oxide film wherein bonding is perforned in a

and ¢h e gydtetheresforsidss @xi13ta metlodiorfaanausictanngci beaded SOI
| ayer wafer and/or on a surface of a supporting wafer
wafet dreh{2)ta bandeh SOIrwafeo miamgfactiredorheaakbytasi described below.
perfo din_ a state where said organics are 15 t_rapy}q“-(ieo]l1
ch an

at arll) i anethod fur measnnfeetiuring s bended &YOhatafer andw
TR ST T 8,5 S e fater ar
bgoﬁxdggigy{a; hg‘q?@&éoﬁlﬁghggeg:eg%gﬁ %00 ARIARE 3%i0e layer wafer is
. i " | jdef " :
tRRYE SR SRRES DRI o 12 BhRed Wi S dE i, KIS béNding

isg:%}?gliﬁge& a DR WhERL ) & eRSPELW sﬁ?fd%fe%f}faq{;tﬁ%vé Mayer

ere organics exist on the surface o

whiFstnadne Waf ar sefdcé e abyu Shdfle®Nafll héft-treating for
organics takes place. It is noted that the existence

baddifigr bsinforabmiche 130pdefdrineteid ac stateherleerer gaidalorganics are
defects are fornmed can be verified by secondary ion

trapped 25 spoderface theywesh wBld aohive daydrewefdrsamhsaidofupporting
carbons at the bonded surface can be verified by gas

watardwdioser eystalndefectstcan srterfage hetween, sadd active lgyer wafer
and said oxide film and/or at an interface between said supporting wafer and
said oxide film.

The above-mentioned term “crystal defects” means carbon
(C)-induced micro crystal defects generated through bonding and

heat-treating for bonding reinforcement in a state where organics exist on

the surface of at least one wafer and thereby decomposition of the organics

takes place. Itis noted that the existence of carbons at the bonded interface
where crystal defects are formed can be verified by secondary ion mass
spectrometry (SIMS), while the existence of carbons at the bonded surface
can be verified by gas chromatography mass spectrometry (GC-MS), etc.
Also, the “state where organics exist” means the state where organics
are contained in a natural oxide film formed on the surface of the active layer

wafer and/or on the surface of the supporting wafer when cleaning or
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Al so, the "state where organics exist" neans the state
where organics are contained in a natural oxide film
formed on the surface of the active |ayer ,wafer and/or
on the surface of the supporting wafer when cl eaning or
3 dry-storing the wafer, or the state where organics
are attached to the surface of the active |ayer wafer
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| ay en Wi fm &HYdOfor! HearmifakAtsn e  a iR RHPBOT %%%eer‘{"atfh%r state

in an atnosphere containing thé organics. Int

whigrehngahids emigt bactherduifaceshsniecactle Mieewafeh@nil/édt 6n the
10 where organics exist on the surface of the active

sulrfaee rofwhfeesu godttiong waférhmayshe bbtdined byhdeanppothé sgrface of
waf er may al so be obtained by drying the active |ayer

theedaiveahayer wafes anfdder the surdaceuppdhiei supnefiorg er in an
after cleaning in_ an atnosphere containing the

atawgahez%conﬁmmwgﬁh@tﬁaamw manuf acturi ng a bonded SO

our Btk meBod for, mamyEr ARG S s ST water, the state
B B UL A e o S SRS
/ . ¢ \ '
sulfifle U SCsTHIdHif Yatth Tal BRY bt 08B by elhihg agive
laf\;\% wHBRRU AEH F bhGrfaRTded sﬁ@po?ﬁflg IwafePvatbAbfter #fbaning in

ere organics exist on the sarface of the active layer
an\@fnessphieedé @bnPAniMe thé UfdAfies of the supporting wafer

may al so be obtained by applying or dripping a

t r ealnnthes ahatbod fontedamifagtutieg or dronided SOTowtlfer, the state

surface of the active layer wafer and/or the surface
windret drgagugspexist 0g thef surfa¢e pf Ahbertiod 18@kr wedfer and/or on the

manuf actured by the nethod according to (1) i
surface of the supporting wafer may further be obtained by treating the
surface of the active layer wafer and/or the surface of the supporting wafer
with a cleaning solvent containing the organics.

In the method for manufacturing a bonded SOI wafer, the state
where organics exist on the surface of the active layer wafer and/or on the
surface of the supporting wafer may also be obtained by applying or dripping
a treating solvent containing the organics onto the surface of the active layer
wafer and/or the surface of the supporting wafer.

(2) Abonded SOI wafer manufactured by the method according to (1)
(including the above-described embodiments of the method), wherein the
bonded interface includes carbon-induced micro crystal defects.

In the bonded SOI wafer, the crystal defects may have a size of 5 to
50nm. Thatis, the crystal defects are extremely small. It is noted that the

“size of crystal defects” herein means the size recognizable from an image



10

15

20

25

25 (including the above-descri bed enbodi nents of the

nmet hod), wherein the bonded interface includes
carbon-induced mcro crystal defects. In the bonded SO
wafer, the crystal defects may have a size of 5 to

50nm That is, the crystal defects are extrenely small

It is noted that the "size of crystal defects" herein
means the size recognizable froman inmge 4 taken when
tadiswe mbiengohseyying caystalcdeferts ia artaarsmession ebdcéry gricroscope
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i nvention, the active |ayer wafer and the supporting

spedtermerre (BIMBArefed thFip-5badawed for bonding

reinforcenent in a state where organics exist on the

sur f aée noéntadnédabbvane thie miethohfarmansdadthaing abpadad SOI

defects are fornmed at the interface between the active
watgre aceprfling 4adthe peessutdevientionatlifoactawe dayer mader and the
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heavy-nmetal inpurities that may have a negative i npact

pessehbenchiptias! £simble andfinkhgertitvé gettepd{posourcb&an be formed
wi t hstand vol tage characteristics of the oxide filmto

 abthe artevfade between the SOI layer and the insulating layer (oxide film).

In the bonded SOI wafer according to the present invention that is
manufactured by the manufacturing method, the bonded interface includes
carbon-induced micro crystal defects, which allows heavy-metal impurities
that may have a negative impact on the characteristics of the device and/or
the withstand voltage characteristics of the oxide film to be removed

effectively.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1 is a flow chart schematically showing an example of principal
steps in the method for manufacturing a bonded SOI wafer according to the
present invention;

Fig.2 i1s a flow chart schematically showing another example of
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ef fectively. 25 BRI EF DESCRI PTION OF THE DRAW NGS Fig. 1
is a flow chart schematically show ng an exanpl e of
principal steps in the nethod for manufacturing a
bonded SO wafer according to the present invention;
Fig.2 is a flow chart schematically show ng anot her
exarrpl e of 5 principal steps in the nethod for

manuf acturi ng a bond waf er ccordl ng,to.t
prapfé@éitsqeﬂ%em. tg dF og PARACEHARE gch%@%$c%©lywafer

sho t anot her ex e of principal steps in the
G PR IR RERs bonded SO wafer &

o v o AR08 AR helr AN o et Bn QBN Bafgle of

rellt? Op%%ﬁgffnerthge%ethﬁﬂafdfe%aﬁlﬂfacﬂpﬁnﬂgnQ bonded SOI wafer

nt using a transm Ssion ectron m croscope

adciﬁﬁuhﬁ tohBepresen tidlentidays the case where

N- et -2-pyrrolidone is contained in an atnosphere

for qhgam i gcHémbbie viewershwihg diserddthins bpWondbd iaeedaces
where no N-nethyl-2-pyrrolidone is contained; Fig.5

(catuswsectiqusdf after dfeatatieatmes} foonbendingt reimforcettent using a
vicinity of the bonded interface after_heat treatnent

trhnsmbemoin ngjectepnf ovicroscone (EHSD), ewheby Bigetladashoworthe case
mass spectrometry (SIMS) in the case where 15

Whue%ﬂ\hy}e hybgmwirphdere ils coptainpAca RA @ﬁmmnhﬁph@reﬂeanmg
for th fer;.and Fig.6 sho rofile aof :

theqvaBRr Y B3le cRCALRL F ROV P Rasnainre i mthyie PyBs
interface after heat treatnent for bonding

COPLAMIESY cenent measur ed by secondary ion mass

PRt P o A8 T e or
bJﬂHedCirPc@H'a@Q a'fﬂﬁ h¥& &eatment for bonding reinforcement measured
by secondary ion mass spectrometry (SIMS) in the case where
N-methyl-2-pyrrolidone is contained in an atmosphere for cleaning the
wafer; and

Fig.6 shows a profile of carbon (C) concentration in the vicinity of the
bonded interface after heat treatmenf for bonding reinforcement measured
by secondary ion mass spectrometry (SIMS) in the case where no

N-methyl-2-pyrrolidone is contained in an atmosphere for cleaning the

wafer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A method for manufacturing a bonded SOI wafer according to the
present invention and a bonded SOI wafer according to the present invention
that is manufactured by the method will hereinafter be described specifically
with reference to the accompanying drawings.
The method for manufacturing a bonded SOI wafer according to the

present invention is characterized in that when an active layer wafer to be
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A
nmet hod for manufacturing a bonded SO wafer according
to the 25 present invention and a bonded SO wafer
according to the present invention that is

manuf actured by the nethod will hereinafter be

descri bed specifically wth reference to the
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whetd 5T eFRMics SarBeirhppBRht Andn3bFhbe DetRBEES thR! Sctive layer
organics afe trapped at an interface -between the active

wbﬁ%eﬁnd\/\ﬁf@fsu@ﬁ@rﬁﬁg weROté | fagmVefrital Afauts) & Yot @hterface
defects at an interface between the active |ayer wafer

bandenhtheoxictiee flayer avafeorarsd the dxiderfflac eandiet weem tihterface
supporting wafer and the oxide film Fig. 1 is a flow
bathaen thesypporonglwafenanidtheaoxidefibpl.e of principal C
10 steps in the nethod for manufacturing a bonded SO . |
waf erFigek iy @i flgyv charhschematenlly ishosnng an exmaple gfprincipal

Sl A RS AL . e e
g G nlfa e e nl naRibititog fefirebed Bom Step 1

ereof are prepared. These wafers may be
th%lr}%éﬁﬁ‘aﬁ%y any conventional nmethod. In Step 2, for

the handing of ahh%iﬁ%il‘ég& aygferabef, .]tﬁaegﬂdt%’lf lia%er aand a

supporting waf er organi cs are provi

suppiortialy Rufederf whfh bh osaRtAMIBGUEAIREN8yeY (PRSP bn the
the surface of the active |ayer wafer and/or 20 on the

swefadeachepdoft e Jrppardd. ng Theker waftek emaydibeatpirodudsad by any
the active | ayer
conventional method.

In Step 2, for the bonding of the active layer wafer 12 and the
supporting wafer 11, organics are provided, that is, a natural oxide film 14
containing carbons is formed on the surface of the active layer wafer and/or
on the surface of the supporting wafer (here indicating both the active layer
wafer 12 and the supporting wafer 11). As for the supporting wafer 11, the
natural oxide film 14 is formed also on the oxide film 13.

This is for forming crystal defects that serve as a gettering source at
the bonded interface in the following heat treatment for bonding
reinforcement. The details will be described in Step 4.

Specific methods for obtaining the state where the organics exist on
the surfaces of the wafers include, for example, cleaning in an atmosphere
containing the organics (ncluding subsequent drying), treating with a

cleaning solvent containing the organics, applying or dripping a treating
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wafer 12 and the supporting wafer 11). As for the
supporting wafer 11, the natural oxide film14 is
formed al so on the oxide film13. This is for formng
crystal defects that serve as a gettering source at

the bonded interface in the follow ng heat treatnent
for bonding 25 reinforcenent. The details will be
described in Step 4. Specific methods for obtaining the
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treatl eani g sol vent al ni ng t he
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wafdrasRheie atfdRpBefd REntdiai10F dhei 6ipanséd dvidinpenBediethed. In
bei ng effective. Anong t he net hods above, the nethod of

menedaitaginge bontladeSOdf wafer, ywaflansding dnaning)ssphhr as SC-1
containing the organics wll be described. In 5

clraninfgathtainiseg sesdiotidedf S@mwatem, hysirexisterati by df egemi peyoxide
such as SC-1 cleaning that uses a solution of anmoni um

swapnxxsdﬁeﬁnmnﬁgld efgen heading geaferytottesmoye ippuryierean the

before b nd| g wafers to renove | urlal es on the
Sy ?‘F%é& $ﬁa$€hut e g hePerigEne gnusélc &1t avpasphere.

chil or SHyar B%‘Elr”% e e GBS AL BBt acqigte et
KBLR0SS olerSUREY B TePSs UREY ARyt 0% R 4R ity ain smal

SO 'may con anounts ons,
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one 1s rea y avali I'e as
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scratch prevention when grinding wafers in wafer

thy ecesbéing, usedl fos seasch Yprabentibe dvieat grindinguwbfnesinotvafer
waf ers. 15 The pre-bonding cleaning in such an
puicessppeard corasilyahgorbedamito she ahifaes phwaferyani cs to
exi st _on the surfaces of the wafers. The attachnent
(exi sTkeapey bondwg cleaning smanth anmimospbere coakalBm BHergaNics
he surfaces. of the wafers is exp fled to exhipit an
wadhe @ggwﬁ]tﬁgfngaitygq Fhe gtt weafers. The attachment

(existence) of extremely small amounts of organics onto the surfaces of the
wafers is expected to exhibit an effect of forming crystal defects at the
interface between the active layer wafer and the oxide film and/or at the
interface between the supporting wafer and the oxide film.

Table 1 shows measurement results of the total amounts of organics
attached onto the surface of each wafer after SC-1 cleaning in an atmosphere
containing N-methyl-2-pyrrolidone as organics. The amounts of organics
are measured by gas chromatography mass spectrometry (GC-MS). It is
noted that about 80% of the total amounts of attached organics are
N-methyl-2-pyrrolidone. Also, in Table 1, the term “with an oxide film of
0.5 m” means that an oxide film (insulating layer) having a thickness of

0.5 2 m is formed on the surface of each wafer.



interface between the active | ayer wafer and the oxide
filmand/or at the 20 interface between the supporting
waf er and the oxide film Table 1 shows neasurenent
results of the total anpbunts of organics attached onto
the surface of each wafer after SC-1 cleaning in an

at mosphere containing N-nethyl-2-pyrrolidone as
organi cs. The anounts of ni.cs are nmeasured by gas
chr omat ogr aphy nass spect?@ﬁﬁ?ﬁy (GC-MB). It is 25

ngoted that about 80% off t he t ot al armunt $&f1atta hgf%itached
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an oxi de
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oxide film (insulatingl|layer) having a t | ck&%ss%g%)
10. $cr1 edr&dweged on the surface of each|wafer. 83 Tabl e

Q

amunt s of a”’@ﬁgthyi\@-p@é‘lm anme d panl ng

at|npsphelfed agani cs (ng/ cn? cl epned wafer 3.5
oNH et hyl - 2- pyrrol i done C&@aﬂ;eazl eaned waf er 2 contgg ned

3.| with wh blidaflnosi oo fb [[m of 0.5nm) 3 SC- 1| cl eaned waf er

0-009—N-methy—2-—pyrrettdone—Scteleaned—water—4net
coal flethe@w@®f (wWith|an oxide filmof D.5 oot i s
found—f+romTabte—1—that NomethylBPyitrolidese Npre—organt€s

(1].S€-1 clddmpdtsfafel - 2- pyrrol i done) are detected at the
4surfaces of the wafers |obe@ndnddn 0.027

(with an oxide film of 0.5 2 m)

It is found from Table 1 that over 100 times more organics (.e.
N-methyl-2-pyrro_]idone) are detected at the surfaces of the wafers cleaned in
an atmosphere containing N-methy1-2-pyrro]idone (sample Nos.1 and 2)
than the wafers cleaned in an atmosphere containing no
N-methyl-2-pyrrolidone (sample Nos.3 and 4). It is also found that the
amount of attached N-methyl-2-pyrrolidone is less likely to be affected by the
existence of the oxide film (insulating layer).

In the next Step 3, the active layer wafer 12 with organics existing on
the surface thereof, that is, with the natural oxide film 14 containing carbons
formed thereon 1s bonded with the supporting wafer 11 with the natural
oxide film 14 containing carbons formed similarly thereon via the oxide film
13 on the supporting wafer 11. This results in a state where the organics
are trapped at the bonding interface.

In Step 4, heat-treating for bonding reinforcement is performed in
the state where the orgém’cs are thus trapped at the bonding interface.
This heat treatment is for ensuring bonding strength as well as forming
micro crystal defects at the interface between the active layer wafer and the
oxide film and/or at the interface between the supporting wafer and the oxide

film. The treatment temperature is preferably 1100 degrees C or more to
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5 an atnosphere contai ni ng N-nethyl -2-pyrrolidone

(sanple Nos.1 and 2) than the wafers cleaned in an

at nrosphere contai ning no N-nethyl-2-pyrrolidone

(sanple Nos.3 and 4). It is also found that the anount

of attached N-nethyl-2-pyrrolidone is less likely to be

affected by the existence of the oxide film

(insulating layer). 10 In the next Step 3, the active
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on S bt Beuiiot ookl SRYEL T De Sl e 7 cbdonics

(PEPY e R HOAE intBeles Snelfiiba lb Gty (ol gh B8 Mhent

af2" ke Sl RHiullt S0 B hich \EalAHD Mo kltEd HiCassodiation

Wit ihe%c&pédygﬂyaﬁm 6f thEh X BGA osé&{dgeﬁlna f@fmtrﬂﬁsai) Efgtapasfects
ct e film

bet ween t he Ive layer watfer and the 20 oxi

158 Mg atsizd6f FOhRT 6P s el iRedbnishde e dnhak tthege ¥Afstal defects
and the oxide film The treatnent tenperature is

1pneé eompbyed DT adyne®s. C or nore to 9 achi eve an
effect that the oxide filmis softened to fill voids.
It i sFigot esl sthematicaewppdrowingi ebsefrvatiens o€ domded interfaces
tenperature is preferably 1300 degrees C fromthe )
(cvawimn-ﬁf afiep\henti rgatmiept gfoz| beadinghgeinfprcemeants asing a
oxi de f.il mcontaining snmall nts of Qrganic 5
transpasHen electree %ﬁ%ﬁoﬂ%t(@ﬁﬁﬁe“ﬁ re ’@.ﬁlg‘b e‘ghqvb%atfbleycase
hroygh t he.treat t above, .The small anounts o :
W Qe LR e dF SOBMINE RS 8 2RROMhe for, Heaning
0 C @t he, natural, oxi de.fil m.fopm.n.ct :
e R AR D) Bhok thE e M RS T P LBy fidone s

c i dered that these crystal defects 15 are
conposed of "Carbon-Si". C 10 Fig.4 is schematic views

showi Ag obs@ic¥edd Onpy of thendedtlint er @3g®%s in Fig.d(a), if
N-methyl-2-pyrrolidone is contained in the atmosphere for cleaning the
wafer, micro crystal defects 15 are formed through heat treatment at the
bonded interface between the active layer wafer (SOI layer) 12 and the oxide
film 13. The size of the faults is considered to be about 50nm or less by
comparison with the scale indicating a length of 0.5xm shown in the
drawing. On the contrary, if no N-methyl-2-pyrrolidone is contained in the
atmosphere, no crystal fault is formed as shown in Fig.4 (b).

Figs.5 and 6 are also findings obtained in the practical examples,
showing profiles of carbon (C) concentration in the vicinity of the bonded
interface after the heat treatment for bonding reinforcement measured by
secondary ion mass spectrometry (SIMS). Fig.5 shows the case where
N-methyl-2-pyrrolidone is contained in the atmosphere for cleaning the

wafer, while Fig.6 shows the case where no N-methyl-2-pyrrolidone is
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(cross sections) after heat treatnment for bonding
reinforcenent using a transm ssion electron m croscope
(TEM, where Fig.4(a) shows the case where
N- et hyl - 2-pyrrolidone is contained in an atnosphere
for cleaning the wafer while Fig.4(b) shows the case
where no N-nethyl-2-pyrrolidone is 15 contained. As
indicated by the outline arrows in Fig.4(a), if

coNtamtedy| - 2- pyrrol i done is contained in the atnosphere
for cI eanln the wafer, mcro crystal defects 15 ar
f or nda gndraathethemzontal axs renreseaisdde t@m%&eﬁned

asoy PRI tﬂf?ﬁerﬁf s thehacuvs elagier: WafpaddQl faver) toward the
sxfjr?p&sré%%{%%ﬁrﬁﬁt wb&aﬁé ”‘f o e Head HooR %éﬁf(ﬁjﬁondﬁng
<A P TS BRI B ek S W S A8 R, anc

sl Sﬁﬁﬁaﬁé}a}%ﬁrﬁhg P hE GO iR achl Afhwing along
theN A DAnPAIO b £ TﬁgC%M( isCPERPREARL 'cgﬂhdﬂ‘ doientration

vicinity of the bon Interface after the
(at688icHEN! ADEo, RRBEafBor @béc e STBA iniRA%EM B¢ th¥ outline arrow
secondary ion nmass spectronetry (SIMS). Fig.5 shows the

Acasa Maekgroddetyll 12- the rohfdenevhide ciid aaflesh i donkbetration
at nosphere for cleaning the wafer, while Fig.6 shows
indieated sy wherauthaeNarewhB 12 -appackgrodmdelével 10m0the oxide film

contained. In Figs.5 and 6, the horlzontal axi s
m%ﬁa@@@ﬂt&ﬁeﬂhe di st ance (defl ned as "depth" here) from
the active yer f er Iayer) toward t he

suppﬁws rfg €D Bla@qfdéstep thyds &pysroligdlongdgrcontained in

t. The observed

thecabppliseer _cg%%ﬁgytﬁ 53'&?”%351%.%:9 ChRECaIgBer iaches 2
ok, i 6 HBRRED OB RPAR TGt e IR et o SOT D) amd
R B8 A R %?‘% P HER ol () Eofitbn Rt pble of 2

x 102atoms/cm? or more 1s detected.

On the contrary, if no N-methyl-2-pyrrolidone is contained in the
atmosphere, no such a significant carbon (C) concentration peak is detected
at any depth (a carbon (C) concentration peak of less than 5 x 1018atoms/cm3
is just detected at the bonded interface), as shown in Fig.6. In other words,
it is only required to adjust the amounts of organics on the surfaces of the
wafers before bonding so that a carbon concentration peak of 5 x
10!8atoms/cm3 or more is obtained at the bonded interface.

In Step 5, the active layer wafer (SOI layer) 12 is thinned. In this
step, the thinning is performed by a conventional method such as machining
or chemical etching to achieve a bonded SOI wafer 10.

Fig.2 is a flow chart schematically showing another example of
principal steps in the method for manufacturing a bonded SOI wafer

according to the present invention.

11



15

(. 20

25

A is a background level in the wafer, while the carbon
concentration C 10 indicated by the outline arrow B is

a background level in the oxide film (insulating

layer). It is found fromFig.5 that if

N- et hyl - 2-pyrrolidone is contained in the atnosphere

for cleaning the wafer, the carbon concentration

reaches a peak at the bonded jnterface between the

act i vEhe spens waeg. 2 ddfen fper thasaishewvnna Hxg-delrs thah for the

bAREA bbb ol SR { SDoSRE BaBh D rgnics
SRR, R S R B AR B
orfg i e ShkeREe BERS Al SRk St R3S 85 6.t e g
20 S iy deUREIAARLLLRE ORI WaliPthe Gftur SRR m 14
in Fig.o6. Ifn ot her vvorg, It 1s only required to

codhitiihgt REIFYIRUTSSMOA &% 9aHY CsurPhtel MResddl ACQonded! RAth the
waf ers "before bonding so that a carbon concentration

suiRRttidfg wafer MOWBM R4V AOE] @kid®fibmi 5t @hitainiag cakbémeformed
bonded interface. In Step 5, the active |ayer wafer

theBebn vizy €h¢ otitlel filnh HBrumethe $uppdritmg Fafeat Hp, the
thinning is perforned by a conventional nethod such as
mac hilhignd isox fteverdbeat sehemiatizally abtwive aafimghdekxadiple of
wafer 10. Fig.2 is a flaqow _chart schematically show n

PLRSPRr Stepani ethef mefhodcforamanutactuyingha hended $@$ wafer
manuf act ur.i ng a bonded SO fer accqrding tqQ the |

aqspEdbas: to thAoREassRE TaNentiRD, svapre o5 the pondime of the agtive layer

o B PR B 1 e AT Pl B i,
0§30 bEle Shf 1 BHHRing cdBhor Sis BeRBU ity U bl of the

sud¥or %Mgféraypr wafer 12 in Step 2. 5 1In Step 3, the
tive layer wafer 12 with the natural oxide film 14

cont g xddiflc $26theds fHPbFRAnHY the sbatel WRerd fIRY 88farliss exist on
bonded with the

the surface of each wafer in Step 2 include cleaning the surface of each wafer

in an atmosphere containing the organics before bonding as mentioned above
as well as drying the wafer after cleaning in an atmosphere containing the
organics. Treating the surface of each wafer with a cleaning solvent
containing the organics is also useful. In manufacturing a wafer, not only
pre-bonding cleaning but also various kinds of pickling and cleaning are
performed to remove impurities and fine particles on the surface of the wafer,
and in this case, the pickling solvent or cleaning solvent used therefor
contains organics.

Applying or dripping the treating solvent containing the organics
onto the surface of each wafer is further applicable. Spreading the treating ‘
solvent thinly and evenly on the surface of each wafer by applying a spin
coating technique is also useful.

It is noted that in the case of applying such a method, since the
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supporting wafer 11 with no natural oxide film14
containing carbons forned thereon via the oxide film

13 on the supporting wafer 11. Fig.3 is a flow chart
schematically showing a further exanple of C 10

principal steps in the nethod for manufacturing a

bonded SO wafer according to the present invention,

where for the bonding of the actjve layer wafer 12 and
attpehmgninftaxitemalyesmall ampyats elorgasigy entajitie serfage of each

RSl YO CERIAL AaFets Kt BEnioTmEy Jaie FAGCaRIFation 1of the

15 S ifi t hqds, f taini th tate wh th
ofgpins P T GHARy Fectihico of each vator 11 Step 2

i ncl. | ' . f '

1l ]G A ALEACOLET 0D MR AR . e
of Bk QRfth FNAY Sindfla glr 185e" Ydritfed hcﬁﬁ‘f@ér? rin?fd€ atmosphere

cleaning 1 n an atnosp e contalning the organics.

col @k inpborteR@i sk fie8 0hafael oWRiehlMichbA tAnthe3M APamounts of

sol vent” C 20 containing the organics is also useful.

ot%rmwdf:@emmrsb g Be of@ed &@tthenkyrfaps efbeadi Reafer and to be
cl eani ng but al so various kinds of pickling and

tidppadi agtlee entepfrct dretedeh cheeamire layenrw ifeesarahthé snopporting
particles on the surface of the wafer, and in this

wader andrtdepi pedfomgingoh eatrireatmentalowg muwiro enystabdefects to be
therefor_ contajns_organics. 25 Applying or dripping.

farmed pbdbengtedpoe hetveen 4hai afgntehgamgwaﬁfessan@rtgé exide film

s e e
o SogHE! Shyl TBRAD0:R0% ) BIRLLAD SR B shovin
o240 oA g AR ol O P Chefjd LB f che

iﬁé@ 4ted %ﬁcﬂltgp‘mlt‘]:ﬁéyééﬁlbéj%foﬁﬂﬁleﬁio b?; af:lolﬁgggcé\rrefﬂ;@nt in the

0 cen;ratlon of organiCcs 1s npt art
wifiathh i Ml taketharhlerRXRER The OxERN MM hhe devicka®at 9 formed

each wafer or the surface
on the surface of an SOI layer in an SOI wafer manufactured by the
above-described method.

As described heretofore, in accordance with the method for
manufacturing a bonded SOI wafer according to the present invention, a
simple and inexpensive gettering source can be formed at the interface
between the active layer wafer (SOI layer) and the insulating layer (oxide
film) without adding a particular process.

Next will be described a bonded SOI wafer according to the present
invention.

The bonded SOI wafer is manufactured by the above-described
method according to the present invention, in which the bonded interface
includes carbon-induced micro crystal defects. The crystal defects at the

bonded interface are carbon-induced as described with reference to Table 1

and Fig.4 and 5.

13



15

C 20

25

5 of the oxide film(insulating |ayer) formed thereon
in an atnosphere containing organics causes a natural
oxi de filmcontaining small anpbunts of organics
(carbons) to be formed on the surface of each wafer and
to be trapped at the interface between the active

| ayer wafer and the supporting wafer, and then
performﬂg heat treatment allows nicro crystal defects

t o be cthe boaded HQAl waafer.uthteefrrvat:aé dﬁé@@téeadretW%t@ﬂlwgnaﬂ as
er andthe e fi.l m_and/ or_ at i nt erfac
ﬁfﬁxﬁé@mda. ?@msnﬁlaﬁ dHued om e sipesyf the

crpyﬁﬁ%eégfefsﬁsf e;t i’ehaioy%%t %neéehéﬁ_ i3 ?@gl;? i ﬁi@ﬂ%}vsf;@?aﬁ&teme
e X e gt e R
o SDRecHIAR! SORNTE: g SR, TR rhich

h¥%eé &hidFBNuae A&y chieeffelipidy %%’Pddebﬁéaﬂ?&ﬁ\étﬁl ﬁ‘fpunhes

descri bed heretofore, in accordance with the nethod

thetmlagCliavd Bch éaibrdesh &8 ongh € chasaRedsties bPthddevice and/or
present invention, a 20 sinple and inexpensive

tlgetvi trstagd solvage chanadteristicsef thé okiie filmer f ace bet ween
the active |ayer wafer (SO |ayer) and the insulating
| ayer Theioneedf $Ohwater hourdanglitn ghe prasen tcimivantion also has a
prqcess. Next will be described a bonded SO wafer
hlaﬁ!dm@aar@q@&trre carhone goncentyahon dihStIZB‘ltIIﬁE lbvoﬁ&edl socarbon
waf er i S manu red e, ahQove-descri
COREBEERIRP POaki %%eé%‘%qwémg. Ynmorg 1 sEsetedainmhedaended
int face i ncl.u n-in ced cro c
ingBHEee 25 Ve i dhS g f‘i%‘t 1) 8 e sRnen Enfon mea at the
l,ndye enen
e hERFic TS 99 SRR ﬁ*aégt SR By SO Sater
a{na% ly small as schematically
agt{?}){vm %@ﬁegﬁ#%sggg?ﬁégt&?ge4 Therefore, the size of
t he
EXAMPLES

Bonded SOI wafers were produced by applying the method according
to the present invention to verify the effects of the method for manufacturing
a bonded SOT wafer according to the present invention.

(First Example)

A bonded SOI wafer was produced as follows in accordance with the
steps of the flow chart shown in Fig.1. '

That 1s, an active layer wafer 12 to be an SOI layer and a supporting
wafer 11 with an oxide film 13 having a thickness of 1.0, m formed on the
surface thereof were prepared, and then SC-1 cleaning before bonding was
performed on the surface of at least one of the wafers (here indicating both
the active layer wafer 12 and the supporting wafer 11) in an atmosphere

containing N-methyl-2-pyrrolidone as organics. In the SC-1 cleaning,

chemicals were added to the cleaning solvent and the cleaning solvent was
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crystal defects can be set in the range of 5 to 50nmto

t hereby characterize the bonded SO wafer according to
the present invention. 5 The bonded SO wafer according

to the present invention, which have mcro crystal
defects, can effectively renove heavy-netal inpurities

that nmay have a negative inpact on the characteristics

of the device and/or the w thstand voltage

colcalatet dhrougle a fofter setloati e dancem traenbohamth @dhawhfdroxide
according to the present invention also has a C 10
amidghygragenr perendetsotutden bvas dap ceomstanion 1di st npted: that the
in which a_carbon concentration_peak of 5 X , )
tawPERAIH /of the Sleaning Solvani et da Geerests Coupdhe cleaning time
intﬁif ace as shown in Fig.5. That is, the carbon

W e8¢ n peak at the bonded interface can be set

{2 SRR AR bR A AR, B Al €A Mo
HYRIE) 3055, REAUGAL, YRR S, TBA0 R PG 4 fltment
CBBOBEA TR AEAE60 2R o Bl LB G Chhed 1
oBfdinVeh & deR S O W afee aeh th th e HOPMS et Beﬁ%%jﬁ%@ﬁﬂdﬂﬂ B 5.0 . m.

the steps of the flow chart shown in g.1. That is,

an acObgervatyes vifler bddddiierfane &oss ayeiodnsh the SOI wafer
supporting wafer 11 with an oxide film 13 having a
using & rieassmission electmdnomiedscope (EEM2 Sire wch ama tidadlyeifown in
were prepared, and then SC-1 cl eaning before bonding
Fagd. pdwf shrow ionFighé(aduntiernecuyistalt defeats 16rmf Dito tifam in size
wafers (here_.indicatjng both the active |ayer wafer 12
wexg Tormed @pide b Qﬂaﬂ&eﬁ%ﬁ hefwgan dhepagtive kayer water 12 and

ont aj ni.n nmet hyl - 2- pyrrol i done as organics. In the
t 9¥&%ﬁ@§ﬁﬂ g, chemcals were added to the cl eaning

sol Veﬁ‘turﬁ:peq', %ltfee cg}beo%ntéﬁgcosh%le}/l rrzittiovr\l'alsn t}}eA' SOI wafer measured by
secondary ion mass spectrometry (SIMS) is shown in Fig.5, where a carbon
(C) concentration peak of 2 x 102atoms/cm?® indicating the existence of
carbons 1s detected at the bonded interface between the active layer wafer
(SOl layer) and the oxide film.

Meanwhile, as for a comparative SOI wafer being produced under the
same conditions as in the first example except that the pre-bonding cleaning
on the surfaces of the wafers was performed in an atmosphere containing no
N-methyl-2-pyrrolidone, no crystal fault was observed at the bonded
interface between the active layer wafer and the oxide film using a
transmission electron microscope (TEM) (refer to Fig.4(b)) and no carbon was
also detected by secondary ion mass spectrometry (SIMS) (refer to Fig.6).
(Second Example)

Abonded SOI wafer was produced in accordance with the steps of the
flow chart shown in Fig.2.

The prepared active layer wafer 12 and supporting wafer 11 with an
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circulated through a filter so that the concentration
of ammoni um hydr oxi de and hydrogen peroxi de sol ution
was kept constant. It is noted that the tenperature of
the cl eaning sol vent was 75 degrees C and the cl eaning
time was 10 mnutes. 5 Next, the active |layer wafer 12
and the supporting wafer 11 were bonded at room
tenperature and subsequently heat-treated at a
oxidedilmedd formedeomithesswface] Goendefjveae theosamer a5 arthe first
then ground and polished to _obtain a bonded SO wafer
exwrtnlet h& scythleaw@ndu@wﬁgmqlumt%mﬁtb@dso foforming a natural

PRI Sl BRER B E T
SRS TSR, BRI ARECH s o

exggr[ﬂ%' n size were forned at the bonded |nterface
en the active Iayer wafer 12 and the oxide an 13.

Fur t herg &%&%%rMSQ godﬂ%%d%ﬁ' 1Bferif9cd tl:‘?oscscsezc 111 the

nmeasure secondar I on mass spectronetr

prbauéétpmll \E}aﬁér% m MY 6F 2 tﬁﬂim&sm(ncﬂeemﬁeﬁﬁé@%béﬁb (TEM)
peak of 2 x 102 atoms/chB i ndicating the existence

arfBrieasutifigdehect &tboat (e chprirdatiti ebjza@@cdiﬁim?e liloﬁ héhass
active layer wafer (SO |ayer) and the oxide f

spheomiitte (SBMS), einee orgmrcatidseedSehlyvad ¢he barfage of the active
produced under the 20 sane conditions as in the first
laperamsifer eb2cepd thexebyhtheeen buntsi ofy orgamins ngereosmaik it was
surfaces of  the wafers was perfornmed in an atnosphere
obgeriedi thafgthe camqmcn9¢aﬁrp§pndreadbﬁelum@&§r likelyl tq slerrease
s ob erved at the bonde i nterfac n the
shi may'%?o @ 6958 %@%Wé@r Pmcﬁa}%gllﬁgt%& above-described
S SIO el ectron mcro f .
firg} &5 a%*ﬁ HaNAS ChaRion GNSTASRIrGS THeekh PO in size were
d 0 l Gr
obggﬁ%g) ahy ée%gﬁgﬁ Eg(C? c)eﬁgfe{)on dé%aggcf | ? 6Wé§0ms/cm3 was

ced |n accordance wth the steps of the flow
de% r?' shown in Fig. 2.

(Third Example)

Abonded SOI wafer was produced in accordance with the steps of the
flow chart shown in Fig.3.

The prepared active layer wafer 12 and supporting wafer 11 with an
oxide film 13 formed on the surface thereof were the same as in the first
example. The other conditions including the method of forming a natural
oxide film 14 containing carbons on the surface of at least one of the wafers
(here indicating the supporting wafer 11) were also the same as in the first
example.

| As the results of observing the bonded interface (cross section) in the
produced SOI wafer by means of a transmission electron microscope (TEM)
and measuring the carbon (C) concentration by secondary ion mass
spectrometry (SIMS), similar results were obtained to the case of the SOI

wafer produced in the above-described first example.
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The prepared active |ayer wafer 12 and supporting wafer
11 with an 15 oxide film 13 fornmed on the surface
thereof were the sane as in the first exanple. The

ot her conditions including the nmethod of formng a
natural oxide film 14 containing carbons on the
surface of at |east one wafer (here indicating the

v ot s s WS hetfbe] i) BeaienfECTofth g e Mothod for
f
m%?ﬁs@%umrgs R ATOP I A BNirlgtd e pRBAYGEGHIn, since

ans o ransm ssSi on m Croscope

tHel&ve Paﬁ;‘ér RRARH hindGhe i iR BAR Jnﬁ)er GRBLRAEA I h &Mt -treated

secondary 1on nmass spectronmetry (SIMS), since organics
fo@%o‘iﬂd@ﬂg e8infor@nidig iAW §tage “Qferbhﬁgéﬁids\é@c_lﬁ cdthey@face of at
waf er and thereby the anpbunts of organics were
leagtildne of thaswafeles eov dehtt baisthhdeftd arecforamad aatthenbonded
peak value was likely to decrease slightly relative to
inthefacese mpléanfinexfeasiver gelitesdgi source canobe formed at the
descri bed first exanple. However, mcro crystal
irderface betweent the SOayer |andsﬁhpem&glaatm©m aiden@l).  Also,
carbon_(C) _cancen ratlon peak of 1 x 1020at ons/cnB

thes rardad 801 widen Recrdieg Ao béh@le@l'%ntv\aﬂéfﬁn%§m%iat is

BT TE o G bl g

ﬂ%%r%%% %%&%”%ﬁe'gﬁ?% g@ﬁéﬁg% i e é’é#ggfa@hﬁ Ewﬁg andoz
e it O Rl e e pRbure H?&%Q eI "cont ai mi ng

carbons on the surface of at |east one of the wafers
(here indicating the supporting wafer 11) were also the
sane as in the first exanple. 25 As the results of
observing the bonded interface (cross section) in the
produced SO wafer by neans of a transm ssion el ectron
m croscope (TEM

17



and nmeasuring the carbon (C) concentration by secondary

ion mass spectronetry (SIMS), simlar results were

obtained to the case of the SOI wafer produced in the

above described first exanple. 16 As descri bed

heretofore, in accordance with the nethod for

manuf acturing a bonded SO wafer according to the,

present invention, since the active |ayer wafer and

t he supporting wafer are bonded and heat-treated for
Whaindrelgnedisnt or cenent in a state where organics exi st

on the surface of at 5 | east one of the wafers so that

crystal, defects are forne he bonded. .interface, a
L &} msthedaton manststpring, 8 l@@ﬁff@?Pﬁgr”é%fu%&ﬂtcarﬁrbéctfvsﬁﬁ%ed wafer
inféhdédi€o bk ire 802 dgyebaindeL BuphrtibPlwdfey ere bitded M2 an oxide film

i nsul ati ng .l ayer (oxide fil .. AL.sag,. the bonded .
thegPEP B GO dEG <Pl RS JPiseaki et i Bherah SR A et SOT tayer is
formalibrasdid oRidle m{ kedd kit hal coasyti bid: dehdivg iy arseqtewehere organics

heayy-netal .inmpurities 10 that. have a negative .
xS E Hiormal B A e ot dp ittt Ty v g, PnllSOi Siitace pleid
suppdritm anden and dgat-cleatiag ferbcatlingsretfforicér@ettxinde sfaitd Whefk7said

VWhat is clained . s: 1, A nmethod for.,manufacturing a )
org R A ST RRET & A1 BRTIAEC e Ree oaid) BONYE ItPhrvater and said
supporeingd ech férotolfermanryS@l defeyter whit have apptieting gffevtf atrananeerface

onded. v a- xide film.the et we nd .t sai :

eI bR T Wfertdop il REFSRG HEER R0 sAAPRSR Been said
supponieg vorfersmiddsasikixiide fild. m sai d nmet hod conpri si ng:

bonding in a state where organics exist through

cl eaning on a surface of said active |ayer wafer and/or
2. Ghe anethodf bp aapfifagkiirthg as,lnqgnggd ﬁDI} g/aﬂeafaeqo,rdiagdo claim 1, wherein the
st% Whekd &3 hi@SeIi&fanHQ Al RgeB5 A4 3&%“5%@:_&3@9%11%0@%5 the surface
ere said organics are trapped at an interface
of seidvsenogime v afer isvibtaingeby olatring sbrisurdicd of suigsetivg lager wafer
and¢brChe sitHdcE bt i a _ o1tta ] anics.
‘g?ﬂ; Qhe 5 RLMAH ¥I RIS £ET Bn aMntdiphaY S0t Qll%gt &hd &g

ect, at an interface between said active |ayer
wafer and said oxide filmand/or at an interface

3. Tt WRRR SR thanS iR dbnaed S80I 3Atkr $@doddia) kél8afm I "Wheein the
The .net hod for,nanufacturlgg a_bonded SO

stafe Wiems Prganiss epish qm tﬂa switaseof paig ggtive layer Wafg\ll'a an?:br'or on the surface

of said supporting wafer is obtained by drying said active layer wafer and/or said

supporting wafer after cleaning in an atmosphere containing said organics.

4. The method for manufacturing a bonded SOI wafer according to claim 1, wherein the
state where organics exist on the surface of said active layer wafer and/or on the surface
of said supporting wafer is obtained by treating said surface of said active layer wafer
and/or said surface of said supporting wafer with a cleaning solvent containing said

organics.

5. The method for manufacturing a bonded SOI wafer according to claim 1, wherein a
state where organics exist on a surface of said active layer wafer and/or on a surface of
said supporting wafer is obtained by applying or dripping a treating solvent containing
said organics onto the surface of said active layer wafer and/or onto the surface of said

supporting wafer.

6. The method for manufacturing a bonded SOI wafer according to claim 1, wherein the
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state where organics exist on the surface of said
active | ayer wafer and/or on the surface of said
supporting wafer is obtained by cleaning the surface of
said active |ayer wafer and/or the surface of said
supporting wafer in an atnosphere containing said
organics. 3. The nethod for manufacturing a bonded SO
waf er according to claim1l, wherein the state where
or ics exist ont rfage of said active
L L A A e s aﬁ&rtﬂm@r QR hesurface
ofisaidobtpq;bftmt tayifed iy iobghisedi By dabvingesdidyietiverblyer wafd/ fid/or said
. orting]8 &er af er. cle n|a% i n an at nosphere
S“BB aF ﬁ" % 'RArg-BrEancs” ah“mgrﬁae‘ FEEARGS: f or
nanufacturlng a bonded SO wafer according to claim1,
st at e .wher ani exi st.. on t sur face
S 3ed SOl Fegd et o9 B edorl e g el RRen the
ingafade $xa§maent.~s|artg aviafeelayes mlﬁiraamleelmﬂ)yoxﬁdeeﬁtm nzgldEJaI tte mterface
%utarenage?d of Sc?rltd ath‘eyenha%? o\)@%f Im ot ‘ijucf()a d Schuce ficro
it cLard’ s BE Waf'er W eani ng ol ven
uﬂnmhhﬁmhng sald organlcs. 5. The nmet hod for
manuf acturi ng a bonded SO wafer according to claiml,
wherein a state where organics exist on a surface of
8. §hi dordet iSEE Wadgrexccondingrto clati &y winmeia sgidrdragel deffectstmive a size of
ting wafer is obtained by applying or dripping a
treating solvent containing said organics onto the
surface of said active layer wafer and/or onto the

9. THE fb?lgc d(g()ﬁ@'c{fgr %:gt#gﬁ%r& 3% Wl Gl reirPa ca gi-]?n EB%EE}RF%I pl fak of 5

manu turlng a waf er accor I Ng to c
x W8 ators/qnifeor meregs detectsl eatdhe infarfacesbeswpert saidh agtave layer wafer

arﬁté%fcpcﬁ&lecﬁlmséﬂd%r%@ tHeV %térﬁﬁé@ betWRbS k2@ Q\Q}‘p%ﬁ'tlﬁ’é‘wsﬁﬁ and said oxide
sur ace of said supporting wafer is obtained

F%aV|ng said active |ayer wafer and/or said supportlng
mafer |n an atnosphere contai ning said organics. 7. A

89§ waf er nanufactured by the nethod accordi
10t é P%\?dn$ I walee menHiactiged thlber%t&l@d BEOHERR tasdign %cwb%n the
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crippaidkgec60O waf er according to claim?7, wherein said
crystal defects have a size of 5 to 50 nm

11. The bonded SOI wafer according to claim 10, wherein said crystal defects have a size

of 5 to 50 nm.

12. The bonded SOI wafer according to claim 10, wherein a carbon concentration peak of
5 x 1018 atoms/cm?® or more is detected at the interface between said active layer wafer

and said oxide film and/or at the interface between said supporting wafer and said oxide
film.

13. A bonded SOI wafer manufactured by the method according to claim 3, wherein the
interface between said active layer wafer and said oxide film and/or the interface said

supporting wafer and said oxide film includes carbon-induced micro crystal defects.

14. The bonded SOI wafer according to claim 13, wherein said crystal defects have a size
of 5 to 50 nm.
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9. The bonded SO wafer according to claim7, wherein a
carbon concentration peak of 5 x 1018 atons/cnB or
nore is detected at the interface between said active

| ayer wafer and said oxide filmand/or at the

i nterface between said supporting wafer and said oxide
film 10. A bonded SO wafer manufactured by the nethod
according to claim2, wherein the interface between
said active |ayer wafer and said oxide filmand/or the
interface between said supporting wafer and said oxide

15f ThebbdHeh @@?%afe@ra%ﬁdlhe edagich ITS Whereif El)é§1tb%h cHRESCLtSon peak of
The bonded SO wafer accor to claim10, wherein

11,
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anARQideReR mS(Hd/orat Be iAERCEH ALY bi0shl BigPotng WHRF BhdsAd oxide
carbon concentration peak of 5 x 1018 atons/cnB or

ﬁﬁ‘ore is detected at the interface between said active
| ayer wafer and said oxide filmand/or at the

nterfa en said s rtin fer .an ald I de,
16; Ao SESORTH T R Befirih bl PP et Gr UGE By oAbt aRGia the
1n&(ifa(§é CHef’o@ehQslaﬁ:d aktive3 %ay\éh @J’agérnaﬁcg@aldl (gﬁuﬁf [3t:35 Qiﬂﬂﬁ)}r%@ Nnterface
aid active er er .and, sai e or, t
bef e P BRP BoE oy R e AR Sl TEdrdesoRer e Ppf mioro
crysnﬁlda:ﬁ@sS carbon-i nduced mcro crystal def ects. 14. The
bonded SO wafer according to claim 13, wherein said
crystal defects have a size of 5 to 50 nm 19 15. The
170 ®he bchdsDSOlafadar aameding tagaino 1€ lvaieneil 3aidwhyestadidafeets have a size
of%a%r tg)gn concentration peak of 5 x 1018 atons/cnB or

i"T'detected at the interface between said active
Iayer wafer and said oxide filmand/or at the
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Interface etween sai d supporting sal
film. | m i ncl udes carbon-induced micro crystal defects.

19. A bonded SOI wafer manufactured by the method according to claim 5, wherein the
interface between said active layer wafer and said oxide film and/or the interface
between said supporting wafer and said oxide film includes carbon-induced micro

crystal defects.

20. The bonded SOI wafer according to claim 19, wherein said crystal defects have a size
of 5 to 50 nm.

21. The bonded SOI wafer according to claim 19, wherein a carbon concentration peak of
5 x 101% atoms/cm3 or more is detected at the interface between said active layer wafer
and said oxide film and/or at the interface between said supporting wafer and said oxide
film.

22. A bonded SOI wafer manufactured by the method according to claim 6, wherein the
interface between said active layer wafer and said oxide film and/or the interface
between said supporting wafer and said oxide film includes carbon-induced micro

crystal defects.
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17. The bonded SO wafer according to claim16, wherein
said crystal defects have a size of 5 to 50 nm 18.
The bonded SO wafer according to claim 16, wherein a
carbon concentration peak of 5 x 1018 atons/cnB or
nore is detected at the interface between said active
| ayer wafer and said oxide filmand/or at the
i nterface between said supporting wafer and said oxi de
film 19. A bonded SOT wafer manufactured by the method
according to claim5, wherein the interface between
23 gthe badel WO lva @l acksri Bk t&1ding B2, GvHd¥bid afdi chyBr A {cofs Hak€ a size
interface between said supporting wafer and said oxide
OQ§tP%PWHqudeS carbon-induced mcro crystal defects.
20. The bonded SO wafer according to claim 19, wherein

id cr | defects have a sjze of. 5 ta 50 non, 21.
24 b A SO R ETAE CoP AT (o P BF RS SOREPLRforkpeak of
5 g a0bBaBotgnaest mated i@ defee@R a0the Mmterfakd b8tvadeanaidcAtBivolayer wafer
re,is, detected at. the i.nterface between said.active, .
2578 oy e A 2 ey nisrite SFERR SR SPPOIHIR pater and Said oxide
filnnt er f ace between sai d supporting wafer and said oxide
film 22. A bonded SOT wafer manufactured by the nethod
according to claim®6, wherein the interface between
said active layer wafer and said oxide filmand/or the
interface between said supporting wafer and said oxide
filmincludes carbon-induced mcro crystal defects. 20
23. The bonded SO wafer according to claim 22, wherein
said crystal defects have a size of 5 to 50 nm 24.
The bonded SO wafer according to claim 22, wherein a
carbon concentration peak of 5 x 1018 atons/cnB or
nore is detected at the interface between said active
| ayer wafer and said oxide filmand/or at the
i nterface between said supporting wafer and said oxi de
film 21
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