DESCRI PTION SO WAFER AND MANUFACTURI NG METHOD THERECOF TECHNI CAL FI ELD
[0001] The present invention relates to an SO (Silicon on Insulator) wafer
suitable for a process of nanufacturing a sem conductor device in which an
extrenely-short thermal treatnment is conducted for no nore than 0.1 seconds
at a maxi mum tenperature of 1200C or nore, and manufacturing nethod
thereof. This application clainms priority from Japanese Patent Application
No. 2007-071800 filed on March 20, 2007, the disclosure of which is
incorporated by reference herei ipBAGKEKYND ART [0002] Since devices
have been highly integrated and consunption of electric power needed to work
such devi ces has been decreased, an extrenely-short thermal treatnent no

more than 0.1 secgpfigy AtemRARDMRNDTEATPER Al¢ MEBIOD 288 R mIF MOr e, such as
| aser annealing, has been applied for a process of manufacturing a device.

Particularly, in the case that only one side of an SO wafer is heated in a
| aser anneapNIgAflWIRaDE, not only an active layer in the SO wafer, but

al so a part Of(ﬁﬁ Lnsulated oxide filmlayer and a support |ayer are

soneti nes heat K} spite of the treatnment being conducted for an extrenely
short tinme. [O00B8presdrt imaatibeedattowrnm SGIaSilidoh dnHesdatpr)ovdfed aytebleifsr heat ed

even for such a short. tinme, a . arge, anount. of ress,.i ear an
Crtor t oc8 Mol Retredini o St HIMERIPHN 1n0hn3h R 33l R ISRER Bl 08T
because oxygent v eciductedt fos meempret thenihi erémde ad lis ayigtuny témezraturcontiuct i on,

and thusag?@lci&nqgrg’l Qﬁi%-n%?acinﬁ-in%%&ﬁ@&ﬁgreﬂf a high density, thereby causing
e n

plastic ormation at the re?| just below the insulated oxide filmlayer.
[0004] Such plThist iappliratior neleinen rEEaiSesiramddersdess latant t ApplicegesulNe. i s

conduct edobno7igde HlACEHS MAEL PONULAL el MSk185ude W CehicNd ifedrpéhREak LS the
yield ratio. [0005] Patent Docunent Japanese Unexam ned Patent Application,

First Pubffeeeats Beio. 2006- 237042 1 DI SCLOSURE OF THE | NVENTI ON

BACKGROUND ART

[0002]

Since devices have been highly integrated and consumption of electric power
needed to work such devices has been decreased, an extremely-short thermal treatment
no more than 0.1 seconds at a maximum temperature of 1200°C or more, such as laser
annealing, has been applied for a process of manufacturing a device. Particularly, in
the case that only one side of an SOI wafer is heated in a laser annealing furnace, not
only an active layer in the SOI wafer, but also a part of an insulated oxide film layer and
a support layer are sometimes heated in spite of the treatment being conducted for an
extremely short time.

[0003]

It has been found that, if the support layer is heated even for such a short time, a
large amount of stress is generated near an interface between the support layer and the
insulated oxide film layer, because oxygen precipitates near the interface obstruct a heat
conduction, and thus a slip dislocation is generated at a high density, thereby causing
plastic deformation at the region just below the insulated oxide film layer.

[0004]

Such plastic deformation causes a defocus when the exposure is conducted in
the process of manufacturing a device, and deteriorates the yield ratio.

[0005]
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON [0006] The present invention takes

t he above circunstances into consideration, with an object of providing an
SO wafer which does not generate slip dislocation, even if |aser annealing
is conducted at a maxi numtenperature of 1200C or nore for no nore than 0.1
seconds. MEANS FOR SOLVI NG THE PROBLEMS [0007] The present invention is an
SO wafer used for a process of manufacturing a sem conductor device in
which a | aser annealing is conducted at a maxi numtenperature of 1200C for
no nore than 0.1 seconds, which includes an active |ayer, a support |ayer

of a nonocrystaline silicon, and an insulated oxide filmlayer between the

active | AJSFLOSNRE QR THEMYENTIPEr | wherein |ight-scattering defect density

nmeasur ed mmmﬁlmgﬁssmmm BROUTHEhedNgtothe depth regi on of 260 mtoward
t he support i ide from an interface between the insulated oxide film
| ayer and the ‘ﬁ{?ﬁ | ayer is no nore than 2x 108/ cnB. EFFECTS OF THE
| NVENTI ON [OOO‘EB]a pi‘eﬁeﬁthﬂvqmtieﬁwldes thevadntd dngunsitances ihtnecdnbighxtatiam,atritleari ng

def oot deplel ¥ RORHLCH: b A0 1l OlEs SEARLELIOATANORAS ghliedagt D reai on

of 260 mt war d-t ns%an Payer s ace "between

i nsul at ecinosalide 1s r:¢rmulcasi@t aamilmm tempyretute pRAl2N0°C or m@rwﬂrrenq are tharx 108/ cnB,
slip dislprady. is not generated even if laser annealing is conducted at a
maxi mnum t enperat ure of 1200C or nore for no nore than 0.1 seconds. BRI EF
DESCRI PTIMEANE FAR-SORXWRALIE PROBOEMS G 1 is a drawing showing a pattern
(pattern 1) of (goghgat treatrrent in the Exanples. FIG 2 is a draw ng

shovmngapattern pattern 2) a_heat treatrrent inth Ies FIG 3
is a drawi ng sHEfiPEgeR! ’&é{F‘Eté’r“n‘S(aﬁaQQIeWﬁfeé)“s%ﬁ A %B%estsr"gdf'?f’é’g"i T he
Exanpl es. seiﬁicﬁndxﬂzwrsaealcdﬁﬁvﬁhrbg asmmnnaﬂlgeaanpad doaamctécpatat Iemmﬁ)n efmperaheat

E)][ e:; ménot fv}gf)lgbefor fo mn(}:‘x)’e ?han OF 1 seconds Swh?‘chslggltuldgsnz%ll ac 1ve yer, a supgorffl lésytml: ucture

of a monocrystaline silicon, and an insulated oxide film layer between the active layer
and the support layer, wherein light-scattering defect density measured by 90°
light-scattering method at the depth region of 260 pm toward the support layer side from
an interface between the insulated oxide film layer and the support layer is no more than
2x10%/cm’.
EFFECTS OF THE INVENTION

[0008]

In the present invention, since the light-scattering defect density measured by a 90°
light-scattering method at the depth region of 260 pm toward the support layer side from
the interface between the insulated oxide film layer and the support layer is no more than
2x10%cm®, slip dislocation is not generated even if laser annealing is conducted at a
maximum temperature of 1200°C or more for no more than 0.1 seconds.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a drawing showing a pattern (pattern 1) of a heat treatment in the
Examples.

FIG. 2 is a drawing showing a pattern (pattern 2) of a heat treatment in the
Examples.

FIG. 3 is a drawing showing a pattern (pattern 3) of a heat treatment in the
Examples.

FIG. 4 is a drawing showing a pattern (pattern 4) of a heat treatment in the
Examples.

FIG. 5 is a sectional view showing a structure of an SOI wafer.



BEST MODE FOR CARRYI NG OQUT THE | NVENTION [0010] In the foll ow ng exanpl es,
it is confirmed that slip dislocation is not generated even if |aser
annealing is conducted at a maxi numtenperature of 1200C for no nore than
0.1 seconds, when the light-scattering defect density neasured by a 90

|l ight-scattering method at the depth region of 260 mtoward the support

| ayer side from the interface between the insulated oxide filmlayer and
the support layer is no nore than 2x 108/ cnB8. EXAMPLES [0011] Exanple 1 A
silicon wafer (oxygen concentration of 11.5x1017 to 13.6x1017 atons/cnB

(a d-ASTI\%%? sliced froma nonocrystaline silicon ingot of 200 mmin dianmeter
was heatBEd TUMODRE %@B@AR%%W%W%/}EHHE(SNé’ENHQNt he accel eration energy of 200

keV and the doggoganount of 5x1017/cnR were inplanted into the wafer. As a
' reacted with the npnocr ine silicon wafer,

result, the oxygen jons, ) stalir

t her eby forni négélﬁ’ foHpaingerampies: it Ly eqnfirppd, taf é]t‘%GISEBEPE‘E‘ Fi"loﬁﬁF‘Eﬁ"ﬁF% i nsi de
t he nonockysifakidt@natdling AN covfuered a0 rhhememiresfadiurSbOP2d0agebr nd dke i S, on
the surfagce aof. the nocrystal i,ne silicon fer, a.residual,silicqgn, |ayer
wi th ¢ he Tfpitaht SR difdd s dany siastine [ #53) cediiboRistifed Jv engd

nmonocr ystlighi-petstihg oethodat dre depth hgiat of 260 1hIBE@dftbe s@ppottdaes sida feommi xed

at mospherg, Qe file 3RR 7 the%ﬁseur?ﬁ% g‘)IE]lH% ﬂgnté Gr %‘l&g@é g?@?trl 45 €no MRS

treatnment, precjpitates ot e weré renoved fromthe
monocr yst2x10ensi | i con wafer, and a nonocrystaline silicon |ayer (an active
| ayer) imkxAfypghsgsilicon atonms were rearranged was formed on the surface of
the nonocrystaline silicon wafer. The thickness of the active |ayer and the
enbedded Si Q2 I[%%ﬂ were neasured by using a transm ssion nmcroscope, and
the resulgxaw@g t hat the thickness of the active |ayer was 200 nm and the

t hi ckness of the enbedded S Q2 layer was 125 nm . ,} 0013] e SO water

obt ai ned above ‘6\/\/&@“’%6}’ Bt gﬁ‘yﬁP &Xr{cﬁ’étf?fﬁﬁn ?Eéhlsﬁje%t t%flgﬁé;[ erfoBS @hown in
FIG 3. Tbhad-nisgMynlslitederbimen imonnalystdidnt tihieors irgps 06200 Iravinndjahéter 8@ waf er

at | 600C s 1 NQUs0: 1AL Bdeh 162 650G cofielloah el 3Bl bl iyt @ (50
antES), ﬁea\9|ng|t a Ihg é?OI’ 2 hour's; Flealngltgtogd(&aaf a heatl ng
rate of SiGseramennd of 6010 Femlives)impianted ietvthegafdr. athsQ5eQIf tre d@géroions. [ 0014]
reacted with the monocrystaline silicon wafer, thereby forming an embedded SiO; layer
(insulated oxide film layer) inside the monocrystaline silicon wafer. On the embedded
8i0; layer, that is, on the surface of the monocrystaline silicon wafer, a residual silicon
layer with the implantation damage was formed.
[0012]
Subsequently, the monocrystaline silicon wafer was heated at 1325°C for 8
hours in a mixed atmosphere of Ar and O;. By performing the high-temperature
thermal treatment, precipitates other than the embedded SiO, were removed from the
monocrystaline silicon wafer, and a monocrystaline silicon layer (an active layer) in
which silicon atoms were rearranged was formed on the surface of the monocrystaline
silicon wafer. The thickness of the active layer and the embedded SiO; layer were
measured by using a transmission microscope, and the result was that the thickness of the
active layer was 200 nm, and the thickness of the embedded SiO; layer was 125 nm.
[0013]
The SOI wafer obtained above was subjected to a thermal treatment of pattern 3
shown in FIG. 3. The thermal treatment included the steps of: leaving the SOI wafer at
600°C for 1 hour; heating it to 650°C at a heating rate of 1°C/minute (50 minutes);
leaving it at 650°C for 2 hours; heating it to 950°C at a heating rate of 5°C/minute (60
minutes); and leaving it at 950°C for 12 hours.
[0014]



3 The defect density near the interface between the insulated oxide film

| ayer and the support |ayer induced by the thernmal treatnent was eval uated
by a 90 |Ilight-scattering method, using MO 441 (manufactured by Mtsui
Mning & Snmelting Co. Ltd.). The neasurenent of the light-scattering defect
(light-scattering body) in the 90 |I|ight-scattering nmethod was conducted by
irradiating a light wwth a wavelength of 1.06 m (near-infrared) and the

out put power of 100 mWfromthe upper surface of the silicon wafer, thereby

detecting the 9& ﬁgtgl:ttcﬁe'hﬁ% ﬁéaglilfe Mﬁ'rﬁ@e K‘@%egﬁﬁl‘é%s%ﬂatéd U fh 8RR surface

of the wafer. scatt'ered was attenuated assl ng through a
filter. tHOCEBPOrThiayeredrdiced hsegtihsnthﬁmalupre@@wphewa%mm tedzéw i PPom t he

i Et erface Hﬁaaa&s;n%ﬁlbﬁma nﬁsmga;uemaxen%ufauuﬁred By ®lits@nditi e &S3RNang chayer, as
shown in

ht-scatterin density was nmeasured at the 10
poi nts d&te) mh]é“de%f‘HEF&}?Pﬁlc'ﬁ‘il?e g tsctaﬁg“%ﬁ d"ch“rtéE@?tosﬁa%ef““tgtPé’d%‘Péi‘ g9\,her ein 2
mr":’l int hf]&zghﬁwa&ﬁrlﬁfg frﬁﬂiotiﬁﬁhsclifonﬂdiwehdl\ﬁ}f Gfadiitfg 4 Hé]&rvvlﬁdgtv?va&ngthpﬂl e [ 0016]
The result js shown jin T e 1. The t atteri ef.ect was 1.1
T obs onim {iB R ared) Aad B sty pop ot o R AR B BB Ao RES b cot ea ™t o
an extr erelfys; stieoetty détbeingethe t908 atareméd Q@hsahlchnwaaﬂetmg;d \itoinc magrer f or med
|3 PprOeR:tlr dPIEACT Hd 18 <Ban DAV wl By B30y SRUIPHRRNEA A, | U nace

in a condition of a maxi rrumterrperat ecked
usi ng an X-rayl@@pbgr aphy met hod whet her there was slip disl ocatl on

mgrated to thepsylharss &fglc}nh@as%ft%rthé’&eﬂ@%f 26%5;11%} fhﬁ% \»Hetmtefrﬁ@e §étbv9en
di sl ocati on was not observed, as shown iIn [0018] __Exanpl e

A
silicon W é‘?sutf’é@‘é&@éh‘ecﬁlﬁééﬁﬁ"a’i‘@oﬁ’%ﬁ“@?“ﬁ@f@‘i?ast éhW &x %7 at o’ll:r%f/" cnB
(A d- ASTMght-§datteffl aé@m@nm&wﬁsaﬂeu et ol pbms uag@tm@& rad86mNnitRe
di aneter, m%h .S hqe]z afe a t hat of Extg g Fl va%ed to 650C, and
then oxyd®&Hel difgetignaf thedvalele @bewsin i BR BnlF Jadia d‘Z?fé“’Re Ad¥afle ¥abse
amount ofrefexdd lordscpoiier e i npl anted into the silicon wafer. [0019]
Subsequent |y, ?Mjﬁlarly to Exanple 1, the nonocrystaline silicon wafer was

thermal |y treated at 1325C for 8 hours in a m xed atnosphere of Ar and 02,
t her eby The result is shown in Table 1. The light-scattering defect density was

1.1x10%cm’.

[0017]

Subsequently, the SOI wafer of Example 1 was subjected to an extremely-short
thermal treatment {laser annealing) which was performed in a process of manufacturing a
device, in a laser spike annealing furnace in a condition of a maximum temperature of
1200°C. Then, it was checked using an X-ray topography method whether there was
slip dislocation migrated to the surface of the wafer or not. As a result, the slip
dislocation was not observed, as shown in Table 1.

[0018]
Example 2

A silicon wafer (oxygen concentration of 11.5x10"7 to 13.6x10"" atoms/cm®
(Old-ASTM)) sliced from a monocrystaline silicon ingot of 200 nm in diameter, which is
the same as that of Example 1, was heated to 650°C, and then oxygen ions with the
acceleration energy of 200 keV and the dose amount of 5x10'"/cm” were implanted into
the silicon wafer.

[0019]

Subsequently, similarly to Example 1, the monocrystaline silicon wafer was
thermally treated at 1325°C for & hours in a mixed atmosphere of Ar and O,, thereby
producing an SOI wafer. The thickness of the active layer and the embedded SiO; layer

formed by the above thermal treatment were checked using a transmission microscope.



produci ng an SO wafer. The thickness of the active |layer and the enbedded
Si G2 layer formed by the above thermal treatment were checked using a
transm ssion mcroscope. 4 As a result, the thickness of the active |ayer
was 200 nm and the thickness of the enbedded Si O2 | ayer was 125 nm [ 0020]
The SO wafer obtained in this way was subjected to a thermal treatnent of
pattern 3 shown in FIG 3, and then defect density induced by the thernal
treatment near the interface between the support |ayer and the insul ated
oxi de fil AT 4 Q. e Ihh@n&g of W@f&mv@fmﬁl’r &J;ezdwﬁm%d b SaLifERLs WRshEVal uat ed
by a 90 g@j scattering ho usi ng 41 (manufactured by M tsui

M ni ng &8 dteﬂﬁgosd@yerl_wq& 1)25% shown in Tabl e 1, the light-scattering

def ect densityf mg 1.9x108/cnB. [0021] Subsequently, the SO wafer of
Exanpl e 2 was s ject to an extrenely Shor‘@ﬂ t her mal  treat nent ( ser
anneal i ng) whi Er "ﬁ’g‘?rf Rtmed i this ;3’\‘%’0‘@%555 ectfignior adtmprhgedmepe in a
| aser spnpkteerarjrmavlvn ﬁlgFf(Lanaﬁ?thheﬁ defeet msﬂy Irldﬁdi’edd‘fy the IR in BILNR alt /@ e e adt ure of

1300C. Then et her t di.slocati to t S ace of
the wat o ByetEt HelneeR i elirorciekd S FapAa0 BRs S P EmROL T el
slip di shafataftenthewhernbtreatoser wesje;vaémtghbnm 9Dﬁhzh1tbdcetttirmg[ 062y, usibganpl e 3 A
silicon I t f 7 1 1. /cnB

(Q - ASTRYS T4t (BEYARR,ROTGANAE ViBlhPle Srhenfi: Cb7 160245 B FRATY

di amet er thev\lmlﬁﬁcat@rmgldefeshmsré:swahwxaﬁ /®anpl e 1, was heated to 650C, and

t hen oxygen io fth the acceleration energy of 200 keV and the dose
anount of 5x10 /cmZ were inplanted into the silicon wafer. [0023

Subsequent | y, §P‘?ﬁ°ﬂ‘éﬁnF13Y/ %S@Mﬁe ofExample HiasEyRiegted forn %’itIeiﬂ{?BhSIWéff er was

t her mal | yhetrmem@&inait (Te9e2ané Ding Bwhiat meas IpBrfarn{HdXﬂd padosDs@hedmfaturiiz and 02
t her eby r.oduci The .t ckngﬁs of. the.active |layer and th

an .SO
mbcanea (BiEH TR a) e Shiks ptralive furketah oot e R A e R 2k e
usi ng a tl1BedtEm sRhieowhdtharabore pas slipslisdomadsu ntigratedao thd oicfaes of ofe wifer acti ve

| ayer Waéur ﬁwggnch@cﬂg nggéhlf%&ﬁ')%\,\grfap%ﬁ%eth%qbe qezgréh% #g?fﬁ 125 nm

[ 0024] ernor e he ected ment at
1100C i n %as not observed as shown in Table 1.
[0022]
Example 3

A silicon wafer (oxygen concentration of 11.5x10'7 to 13.6x10'" atoms/cm’
(O1d-ASTM)) sliced from a monocrystaline silicon ingot of 200 nm in diameter, which is
the same as that of Example 1, was heated to 650°C, and then oxygen ions with the
acceleration energy of 200 keV and the dose amount of 5x10"7/cm? were implanted into
the silicon wafer.

[0023]

Subsequently, similarly to Example 1, the monocrystaline silicon wafer was
thermally treated at 1325°C for 8 hours in a mixed atmosphere of Ar and O3, thereby
producing an SOI wafer. The thickness of the active layer and the embedded SiO; layer
formed by the above thermal freatment were checked using a transmission microscope.
As a result, the thickness of the active layer was 200 nm, and the thickness of the
embedded 8i0; layer was 125 nm.

[0024]

Furthermore, the SOI wafer was subjected to a thermal treatment at 1100°C in a
mixed atmosphere of Ar and O,, thereby performing a sacrificial oxidation. The oxide
film produced by performing the sacrificial oxidation was stripped in a fluorinated acid
solution. Then, the thickness of the active layer was checked using a transmission

microscope. As a result, the thickness of the active layer was 100 nm.



m xed at nosphere of Ar and 02, thereby performng a sacrificial oxidation.
The oxide filmproduced by performng the sacrificial oxidation was
stripped in a fluorinated acid solution. Then, the thickness of the active
| ayer was checked using a transm ssion mcroscope. As a result, the

t hi ckness of the active layer was 100 nm 5 [0025] The SO wafer obtained
inthis way was subjected to a thermal treatnent of pattern 3 shown in FIG
3, and then defect density induced by the thermal treatnment near the
interface bet\/\%P he support |ayer and the insulated oxide filmlayer of
the SOT wafer a? r the thermal treatnment was eval uated by a 90

| i ght - scat t er i hbe F& Hoafer okfpingd inthigmay(wemibigeted tda Wrmfgeatmwwhg &

Snel ting g@ern %ts‘ﬂov)vn nﬁilé hio‘ﬁﬂd EH%nE@ﬂ'c?delamty Haﬁcéd lg,hlthe $%ﬁ1§ﬁtrrédi'ﬂe1‘11€iﬁ§10t
density was 1. 8x108/cnB 26] Subsequent Exanpl e 3

was subj &be ierfage betaepdhe |sypp§ﬁfolaver %WeihﬁdPSI%f%t&%Pﬁ@ﬁtﬁlm %ﬂérr oame%m ng)
whi ch wasyaperdf@er RGheinad tiRh@fas a9t varbdied BE L BOP NighRscafleviLRethod, @sitgser

spi ke an | i furnace [a 1300 The i was

checked 3@&#&?gﬁa%f?ﬁﬁ}reflg’ﬁég?%ﬁ@m%t%ggp %‘ﬁ%&‘&ﬁ \Rg%wré M ﬁébd? 11 ocation

m gr at ed thelighacateringdefeof ddnvity was er8xo0 Yawt. As ar esul t, slip dislocation

was not observt-(ﬂyzﬂ as shown in Table 1. [0027] Exanple 4 A silicon wafer
ra

(oxygen concen on of 11.5x1017 to 13.6x10" atonms/cnB8 (A d-ASTM) sliced
from a nonocr yStbkdenweatlyi thecHN walgoof Bkam@gle 3nwas subgictadetoer extrgniedhshost t he

Sarre as lF@'BlaPtfrea%ﬁ@ﬂTRia‘?er]an g?}@ﬁfcﬂ%as%eﬁﬁfuﬂédzlﬁq p@% e}&%nuffﬁ:%rﬁ%ya form ng

oxi de I m of rogen ions wt e acceleration energy of
50 keV anfgvice.Ha adwésm}%waw %1*11&91?}‘ & FRxigye tgnpsradvrecd [30R°6 - (Ther.dt | i con

waf er thrpyahetita &fhgan )tJriméﬂo@mph?%am&vhmef Ql@&e Gfast 1 Slocw@éLr

thereby faormng an io ant ed i er (the wafer used as an
active’ | &V%P}edqugcﬁgg@éﬂﬁgﬁ? t. t“ﬁé”&?&ite?hﬂj élt?“ﬁé‘mt‘ﬁaé‘ LYt PP FE *Fayer was
stuck w tab skovai ﬂnlmrb wafer (the vvafer used as the support |ayer: oxygen
concentration :l, 5x1017 to 13.6x10" atons/cnB (A d-ASTM) sliced froma
nmonocrystaline SI| con ingot of 200 nmin dianeter, which is the same as
that of [Exampleet 1, through the oxide film Then, they were subjected to a

thermal Ly st7i ApLged GHLEALe of @g@&ra&one&eﬁyséfom PSS, 10 ABLoL: Used as

the active layer in anted Tayer as the
boundar y.(Old- ASTM)) sliced from a monocrystalme sﬂlcon ingot of 200 nm in diameter, which is

the same as that of Example 1, was thermally oxidized at 1100°C, thereby forming a
oxide film of 300 nm. Then, hydrogen ions with the acceleration energy of 50 keV and
the dose amount of 6x10'/cm? were implanted into the silicon wafer through the oxide
film from the upper surface of the SOI wafer, thereby forming an ion-implanted layer in
the wafer (the wafer used as an active layer).

[0028]

Subsequently, the wafer used as the active layer was stuck with a silicon wafer
(the wafer used as the support layer: oxygen concentration of 11.5x10" to 13.6x10"
atoms/cm’ (O1d-ASTM)) sliced from a monocrystaline silicon ingot of 200 nm in
diameter, which is the same as that of Example 1, through the oxide film. Then, they
were subjected to a thermally stripping treatment at 600°C, thereby stripping the wafer
used as the active layer into a thin film by using the ion-implanted layer as the boundary.
Furthermore, a thermal treatment was performed at 1100°C to strengthen the adhesion,
thereby obtaining an SOI wafer in which these two wafers were rigidly bonded. Here,
in order to remove the damage generated on the surface, sacrificial oxidization was
performed in which the vicinity of the surface was oxidized by a thermal treatment in the
oxygen atmosphere.

[0029]



Furthernore, a thermal treatnment was performed at 1100C to strengthen the
adhesi on, thereby obtaining an SO wafer in which these two wafers were
rigidly bonded. Here, in order to renove the danage generated on the
surface, sacrificial oxidization was perfornmed in which the vicinity of the
surface was oxidized by a thermal treatnent in the oxygen atnosphere.

[0029] 6 The thickness of the active |layer and the enbedded Si Q2 | ayer of
the SO wafer were checked using a transm ssion mcroscope. As a result,

the thickness @fe i RE dMRe adtA%GhybBRd HRG U dENEH O, 1By el B flENRASyAE: the
enbedded Si 02 [ayer was 150 nm [0y030] The SO wafer "obtal ned abgve was

t hen subjWses epckest usipg @ ArpRFMIsF iR IHEECAPE- ApAtieeh the tieknsss of 1B @Ctive The
ther mal 4;RA%EE N80 hACALMAGE tHiG eSS SMBe BhbeddedBiONaydiavad@s0 nwaf er at 800C for
4 hours; heati E(g)élﬁt to 950C at a heating rate of 1.5C/ mnute (100 m nutes);

heating it to at a heating rate of 2C mnute (25 mnutes); and | eaving
it at 1000C f omrh8 Smauwsfer pBAiEd abSravivharhey dubjdcxdnpl € tHermbheedakmcof density

i nduced hy, th her ma r.eat t near.the.interface bet .t he port
| ayer angxﬁtﬁgﬁishgw at lélé-}'élki c?reﬁ% ?1? T té%/aél}]e%fm qﬁ‘gedé% Setee\s/a?fgﬁ'e‘g’f’ &e? e thermal
t r eat nentwafeasat 8061Q &iretlhdpys;ahe@ng iitgat 2560G@ 1t @ hicatingnaterofi ) . SiSinrigute MPHU 41

(manuf ac b J é ; 1 ol i le 1,
the 11 ghtr Saeo; ‘éﬁ”ﬁé‘?ﬂ*& S e SRl B SR R N A

the SO WeatdPORC PxAMNE- 4 was subjected to an extrenel y-short thermal

treatment (| asggosapnealing) which was performed in a process of

manuf acturing a, device, in a | aser f?}pi ke ann&g‘lé:i @% fErnace jn the condition

of a maximum t SIS B Exyrele 36krcdetpiefensity idneed by dhe dh@pheament i ay

t opogr aphyarthé e favh dktveken thwesuppovatayed dnd théishacdtoxoit filbglagérad thooSOhe

surface of .th fer or not a result,. slip,dis]ocation S . not

observed et s hruRemdt pBos et ko 8 o PeB- RIS v o

(the thi MOdds (phntfaguedtiyvMitsayMining& 2@6ltinmCaridd.).his simvokimeTable df t he

enbedded ,Si t-ls@‘é/t?err%ngad%fejcf%ngngw%pt]a?'x'i] .y the same condition as Exanple 1
a thermal tre

was subjected to tnent of pattern 2 showmn in FIG 2. The
thermal treat B83#]incl uded the steps of: leaving the SO wafer at 600C for

1 hour; heatingybdeqhdhtly, the SOI wafer of Example 4 was subjected to an extremely-short
thermal treatment (laser annealing) which was performed in a process of manufacturing a
device, in a laser spike annealing furnace in the condition of a maximum temperature of
1300°C. Then, it was checked using an X-ray topography method whether there was slip
dislocation migrated to the surface of the wafer or not. As a result, slip dislocation was
not observed, as shown in Table 1.

[0033]

Comparative Example 1

The SOI wafer (the thickness of the active layer was 200 nm, and the thickness
of the embedded SiO; layer was 125 nm) obtained by the same condition as Example 1
was subjected to a thermal treatment of pattern 2 shown in FIG. 2. The thermal
treatment included the steps of: leaving the SOI wafer at 600°C for 1 hour; heating it to
650°C at a heating rate of 1°C/minute (50 minutes); leaving it at 650°C for 2 hours;
heating it to 950°C at a heating rate of 3°C/minute (100 minutes); and leaving it at 950°C
for 12 hours.

[0034]

Similarly to Example 1, the defect density induced by the thermal treatment
near the interface between the support layer and the insulated oxide film layer of the SOI
wafer after the thermal treatment was evaluated by a 90° light-scattering method, using
MO-441 (manufactured by Mitsui Mining & Smeiting Co. Ltd.). As shown in Table 1,



650C at a heating rate of 1C mnute (50 mnutes); leaving it at 650C for 2
hours; heating it to 950C at a heating rate of 3C mnute (100 m nutes); and
| eaving it at 950C for 12 hours. [0034] Simlarly to Exanple 1, the defect
density induced by the thermal treatnent near the interface between the
support layer and the insulated oxide filmlayer of the SO wafer after the
thermal treatnent was evaluated by a 90 light-scattering nethod, using

MO 441 (manufactured by Mtsui Mning & Snelting Co. Ltd.). As shown in

Tabl e 1, tfe ifiR-sbathinpSeakt 84dsNY wdehestoYansi ty was 3.2x108/cnB. [ 0035]
Subsequent |y, ﬁ%ﬁfq waf er of Conparative Exanple | was subjected to an

extrenel y-shor rmal treatnment (laser annealing) which was perforned in a
process of maSubsqbemiyncheaSOEwate,ofi Compdraber Espiite 1anmealbjergedt tor mace in

t he conditj on .of ximum te rature of . 1200C T if. ed using
an X-ray °f %f)%%l 'aSE% r;;trréltnﬁocﬁeatm %RE‘@% at%ﬁgarhé]g\)/\évé lcgllvfaﬁ pgﬁgf%ec&al i r%"’%;g?gt ed to
t he surf aveufskturing aniisre. ior last spiksannealizgslvrnace di ihe cdiditior af 4 waximum

obser ved,.. as AW 1Bod=RD0! el‘hjerlh[ito%g;]che&gmlﬁrrl?gt Ly &x EXA Wograpny NEetfd Waf er

(the thi ckness of the active layer was 100 nm~ and tHe thickness of the
enbedded Wieder [thaje wagalic Bigoqapn ghettale® By surfacesehiecwen o1 B adsBanpl e 3

was subj @&fufidsiiPdidiot I WRs drsebdRREh&In Rafd@e 0. 2 shown in FIG 2. [0037]
Simlarly to Exanple 1, the defect density induced by the thernmal treatnent

near the intert38lpet ween the support |ayer and the insulated oxide film
| ayer of Coipaftive Paakhepre 22fter the thermal treatnment was eval uated by 90

l'i ght - tteri h [ MO 441 fact by Mtsui..Mning &
smol ting Co. - Lage FoL A PR3l e 4otV 1,7 b FOU B, ¢ B g BRat?
density wésh3eblelided Sith. lafG088] 125Susayaient by thet fageIOndivahes Fabm@lnpar ati ve
BXANp] € 3t Sbh 671 ek A bF BRI SAALS u RL IR 11 eat ent (1 aser

anneal i ng ornmed I1n a process 0O manuf acturing a device, in a
| aser spi ke anh@7dng furnace in the condition of a maxi num tenperature of

1200C. Then, i inAsF heekadpisi, e ABredr Gansith QRAREARTYinEREGARI eh@iher there
was slip dislocation mgrated to the surface of the wafer or not. As a

resul t, A&cpithgénterianghetvgren g &blpa?rté layentnddhe isylatndamideelilm laxersfdhiSPh Tabl e

1. wafer after the thermal treatment was evaluated by 90° light-scattering method, using
MOQO-441 (manufactured by Mitsui Mining & Smelting Co. Ltd.). As shown in Table 1,
the light-scattering defect density was 3.5x10%/cm’.

[0038]

Subsequently, the SOI wafer of Comparative Example 2 was subjected to an
extremely-short thermal treatment (laser annealing) which was performed in a process of
manufacturing a device, in a laser spike annealing furnace in the condition of a maximum
temperature of 1200°C. Then, it was checked using an X-ray topography method
whether there was slip dislocation migrated to the surface of the wafer or not. As a
result, a Jarge amount of slip dislocation was observed, as shown in Table 1.

[0039)

Comparative Example 3

The SOI wafer (the thickness of the active layer was 200 nm, and the thickness
of the embedded SiO; layer was 125 nm) obtained by the same condition as Example 1
was subjected to a thermal treatment of pattern 2 shown in FIG. 2

[0040]

Similarly to Example 1, the defect density induced by the thermal treatment
near the interface between the support layer and the insulated oxide film layer of the SOI
wafer after the thermal treatment was evaluated by a 90° light-scattering method, using
MO-441 (manufactured by Mitsui Mining & Smelting Co. Ltd.). As shown in Table 1,



[ 0039] Conparative Exanple 3 The SO wafer (the thickness of the active

| ayer was 200 nm and the thickness of the enbedded Si Q2 | ayer was 125 nm
obtai ned by the same condition as Exanple 1 was subjected to a thernmal
treatnment of pattern 2 shown in FIG 2 [0040] Simlarly to Exanple 1, the
defect density induced by the thermal treatnent near the interface between
the support layer and the insulated oxide filmlayer of the SO wafer after
the thermal treatnent was evaluated by a 90 light-scattering nethod, using

MO- 441 ( reidraGtafeels RureM dity MaBlbRg1&/el ting Co. Ltd.). As shown in
Table 1, 8 th ht-scattering defect density was 4.4x108/cn8. [0041]

[
Subsequent | vy, ‘H)é”go waf er of Conparative Exanple 3 was subjected to an
ext renmel y- shor Sutidequcinly, tHeeSDImemafer (df aSmtipadative s angple Bhwashsubfsteadetof or med in a

process qf nuf act.uri a.device, in a laser.spike annealing furnace in
Phe - conaieraieaina itz f i feber drpeftine T8 lp s pRBRn o L BRCS L ng
a X-ray mopofpctping adevieedn alkret bpike arinepléngfasnast inpthdicghditen ponmakiguat ed t o

the surf %&fla‘pe%tu;eh f VY@B@{S.OI‘T it '%?‘asache'égsﬁlu |uging [aaolo)%é%etc%ggﬁﬁﬁy QhetiRdd P

di sl ocation was observed, as shown in Table 1. erence Exanple A
silicon Ww&eger thexy yap sipdisdenatign inyaragyd tpithggurdace efothe vadgriorimotat dvis? cnB

(A d- ASTMshitSh 1 8dathé @ oA ITP ARG ¥iFdnAk A Gbssived, GERho WY R TaMle 200 Nmin
di aneter, which s the same as that of Exanple 1, was thermally oxidized at

h
1100C, thereby%%fhing a silicon dioxide filmof 200 nm [0043]
SubsequermRelfarendetBxai@feer obt ai ned above (the wafer used as the active |ayer),

whi ch was cover,ed. . wi th sjlicon dioxide fi f, 20 $ stuck at room
temperature w't HI5°% iwa?%o%xﬁef’efonff‘ﬁéaq%f@r {n]l.lgﬁiél ago ?E‘lgxl\@ppai?l{‘sgf%yer:
oxygen cdfbeASTH)) divedfromld mbndd@gstaling sligofxdgnt pf 6@ nw/iv dim(e@rdwhigig ) sliced
froma ' LLLcan J.Nng 200 ..0m LN 4 Lch is the
sanme as tl a?gr%?}i%ﬂgﬂgf e%lx%fngﬁdl’n‘g% glgfn%{l]}e%?deﬁIggtlagdy@g?g%&biy\r@}% aa'rsri nat ed
subst r at éiljopafdéaxjde filmeef 200H8y: were subj ected to thermally adhesive

treatment at 1}@fdgjto strengthen the adhesion. [0044] Subsequently,

grinding or etching was perforned to the peripheral surface of
Subsequently, the wafer obtained above (the wafer used as the active layer),

which was covered with a silicon dioxide film of 200 nm, was stuck at room temperature
with a silicon wafer (the wafer used as the support layer: oxygen concentration of
11.5x10"7 to 13.6x10'7 atoms/cm’ (Old-ASTM)) sliced from a monocrystaline silicon
ingot of 200 nm in diameter, which is the same as that of Example 1 and not oxidized,
thereby producing a laminated substrate (wafer). Then, they were subjected to
thermally adhesive treatment at 1100°C to strengthen the adhesion.

[0044]

Subsequently, grinding or etching was performed to the peripheral surface of
the wafer used as the active layer, thereby removing defective parts of adhesion which
lie on the peripheral surface of the laminated substrate.

[0045]

Then, the wafer for the active layer was subjected to surface grinding or surface
etching, thereby forming an active layer with the thickness of about 1000 nm. In this
manner, a laminated SOI wafer was obtained.

[0046]

The SOI wafer (the thickness of the active layer was 1000 nm, and the thickness
of the insulated oxide film layer was 200 nm) was subjected to a thermal treatment of
pattern | shown in FIG. 1. The thermal {reatment inciuded the steps of: leaving the SOI
wafer at 700°C for 4 hour; heating it to 950°C at a heating rate of 5°C/minute (50

minutes); heating it to 1000°C at a heating rate of 2°C/minute (25 minutes); and leaving



the wafer used as the active |layer, thereby renoving defective parts of
adhesion which I|ie on the peripheral surface of the | am nated substrate.

[ 0045] Then, the wafer for the active | ayer was subjected to surface
grinding or surface etching, thereby formng an active |layer with the

t hi ckness of about 1000 nm In this manner, a lamnated SO wafer was

obt ai ned. [0046] The SCI wafer (the thickness of the active |ayer was 1000
nm and the thickness of the insulated oxide filmlayer was 200 nn) was
subj ect eg 4t Qooo°ihf Babudsr eat ment of pattern I shown in FIG 1. The thernmal
treatnment incl B)g]g% the steps of: leaving the SO wafer at 700C for 4 hour;
heating it to at a heating rate of 5 mnute (50 mnutes); heating it
to 1000C at a B'ma‘tairlygtormmmé 12€Mmﬁ¢fa¢tede(n2i5y mnduged by tharﬂcbrmelavbatglen@ it at

1000C fo eﬁ EQ ﬂ{tﬁ ace l:}%%ge]n atP &{e l¥yéroan§)&ﬁm$ la%ed %)nﬁ"e ﬂﬁ{l Q&Ier Q?

i nduced ermal tre near- t he |nter ace between t'he su strate
| ayer an@oﬂ W@f‘#rnfsfw ah%ﬁlemildéeaﬁmmhW@yﬂé’lﬂlu@fEdtWea 9&lighlagcatterifa methope t her nal

treat ”EMUSIWEM@W@{ ﬁrﬁ@ac@yre@bggdllstMnlﬁg&t§1ﬁé]hﬂgcm3ﬂtlazgz&s shvi@ ™Rted4 1

(manuf act ur ed é tsui Mning & shown in Table 1,
the |ightls %d{gb anﬁg ippfefest dgaviyi Va5 i/\&élosfczmog/cne [0048] Subsequently,
the SO wafer Reference Exanple | was subjected to an extrenely-short

thermal treat | a er an h was erforrred in rrocess of
manuf act ur i ngngnlifgé t gsfa“éa&?’) g%g r%ﬂ?ﬁe% FRY° 1 u?”ﬁécsébjleﬁtpi’ H& Fondi ti on
of a max iemnmelyehqiret}atmalar@imé:ﬂ(m&r afihedling) whishsvas perflmtdlisiangoass o€ r ay

t opogr ap%?ﬁnﬂﬁ%ttﬁggg e\e’ltcpel{l atlgsgs gplﬁ\@?nn%!llrr% fgﬂ‘qsa.cg 9n31 ggncg{ 91{ gftaelgailgw he

surf ace sl"ocati on was
obser ved terpsrathrwnl |1h00f§bl él'hen, jt0@49]chedRed arsimgcan chpt@ogramxlmqtm waf er

(oxygen GaRGetHead LAl shf dis]néﬁ&@% glaftd 13- tﬁé(JsQ&Zceaéfot'i{E/\ﬁ?ﬁ ol §3:d- ASTEM )

en

sliced froma nonocrystaline silicon ingot nmin dianeter, which is
t he sanef%ﬁé}lttHa%dlépcmmsélolﬂb%ﬁ/a‘sedt?fe?hﬁ’é(PWTé'?(lerzed at 1100C, thereby
formng a sil [(mqg dioxide filmof 200 nm [0050] Subsequently, the wafer

(wafer u eg tE e actl ve | ayer) obtai ned above, which
ererence xampe

A silicon wafer (oxygen concentration of 11.5x10" to 13.6x10"" atoms/cm®
(O1d-ASTM)) sliced from a monocrystaline silicon ingot of 200 nm in diameter, which is
the same as that of Example 1, was thermally oxidized at 1100°C, thereby forming a
silicon dioxide film of 200 nm.

[0050]

Subsequently, the wafer (wafer used as the active layer) obtained above, which
was covered with a silicon dioxide film of 200 nm was stuck with a silicon wafer (a
wafer for a support: oxygen concentration of 11.5x10" to 13.6x10' atoms/cm’
(Old-ASTM)) sliced from a monocrystaline silicon ingot of 200 nm in diameter, which is
the same as that of Example I and not oxidized, at room temperature, thereby producing
a laminated substrate (wafer). Then, they were subjected to thermally adhesive treatment
at 1100°C to strengthen the adhesion.

{0051}

Subsequently, grinding or etching was performed to the peripheral surface of
the wafer used as the active layer, thereby removing defective parts of adhesion which
lie on the peripheral surface of the laminated substrate.

{0052]

Then, the wafer used as the active layer was subjected to surface grinding or
surface etching, thereby forming an active layer with the thickness of about 1000 nm. In

this manner, a laminated SOI wafer was obtained.
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was covered with a silicon dioxide filmof 200 nmwas stuck with a silicon
wafer (a wafer for a support: oxygen concentration of 11.5x 1017 to 13. 6X
1017 atonms/cnmB8 (A d-ASTM) sliced froma nonocrystaline silicon ingot of
200 nmin diameter, which is the sane as that of Exanple | and not

oxi di zed, at roomtenperature, thereby producing a |am nated substrate
(wafer). Then, they were subjected to thermally adhesive treatnent at 1100C
to strengthen the adhesion. [0051] Subsequently, grinding or etching was
performed to thgsperipheral surface of the wafer used as the active |ayer,
t her eby renovi nﬁ defective parts of adhesion which_ lie on L er| her al
surface of thelRenph¥Ata (86 HaekEseor ?ee@me laygr gvps 10 nRgpne the S 2550t he
active | aygie inausatedibgiae figdl 14y@r Suds fzaltﬁmgblbtlﬁhlemgl this maatet aae sejehed@,a t her eby

f i t I th.the th 00
ranner . SePAh FETBEN PUILY BEhdBPndd. SIBT O RE At GSBt (t he
t hi cknesdemwftytihducad thyvibe |tharaal Waa;tm]:ﬁ()@eam mhe amebkfadecbetheenkthe sspmrt tayer

| nsul at e P fchiahel LAVEEINAR, GO DS ODLRIDGH e} ud e EASR RS SUD] ect ed

to a thermal treatnen ern ownln anpl e
1, the devaeated dEnsioPy hght:léf@étdrlbg/ Htelﬁlé)dt: heingaMQ- #félat(mwfaqﬁ@raﬁ 'IYhMIFSht er f ace

bet ween {figin ?L@@%etltlﬂgaﬁgrud%n%s SA6wh 8 l:f{aglteeld tRXigEt- Ic'a{tml{g]aa'tﬁ'ﬁctq;enﬁ
waf er after treat ment was eval uated by a i ght scatterl ng

net hod, ﬂ@?ﬁéxﬂ)b/‘m&l (manuf actured by Mtsui Mning & Snelti ng Co. Ltd.).
As shown in Tapjos4jl the |ight- scatterl ng defect density was 3. 5x109/ cnB.

[ 0054] Subsequen the SO _wafer Refere was sub ected to
an extrenel ySﬁﬁ 'Yeflf'}@’r ﬁﬁl QPF e“éﬂff‘feﬁ R(elf%{glécre gﬁar?ggxaznng‘)a S WHPEER<Hag {fbrformad
in a proerssngf- shmmimmlttwamgltalada\annea,hngnwalchamrpestprm jarngaddsngf f ur nace

iugi ;geaﬁ%?g?f;ag:/t%{m% a d%wn?i in gll'%!;ﬁr %Pl er{n?e‘%lllij efuﬁr]:acé‘?rgt(aﬁgcg-mﬁg%?l‘saf %lca?n %AEECked
m gr at ed teneperdveresof ﬂ&@ﬂé’cof Thee, Wafves cbeckadtusingsam X-ras mmogrash)’ pnedhal ocat i on

was not %@ﬁl‘éyg}gre #as §ﬁ}9%l3éﬂti&?%igraged tL)qg§§]JrfacTea@tl fhe twatdr & for. Asa

result, slip dislocation was not observed, as shown in Table 1.
[0055]
Table 1
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[0056]

From the results of Examples 1 to 4, Comparative Examples 1 to 3, and

12



nrnrn (ntorn~ drJr NNL_rJ nnAxxx www. NpxY, -rJ
ray - =Ww LLNNNNs~anuN 1r. tinny”y nnnna,aCcCl!!
'L & UUU"I C [0056] Fromthe results of Exanples | to 4, Conparative
Exanples 1 to 3, and 12 Reference Exanples 1 and 2, the followng is
clarified. Wien an extrenely-short annealing treatnment is perforned, it is
t hought that only the surface of a wafer is heated. Therefore, if the
active |l ayer has enough thickness, such as the cases of Reference Exanple 1

and 2, slne@er@lﬁ&l Eﬁﬁﬁﬂl&nloindtf‘etlﬁum%ﬁné &Y efarified NOWHER NAY ftRGhelBkiize t he

region heat in the wa is restric e active.la ver, it
is thougﬁfm‘faﬁ‘&g treatment 15&%’%@3}1’ |‘tflslﬂP'Pé’ngt§j’F\/‘é“1Y QVeW‘fﬁ&“s°%8th%ﬁisc‘t8ﬁm§s of no
nore t halTthHﬂoerf aaepaasltils/e oiyetr heas dnosgH aieichessyisdeh fak |the |ca.‘}e@rofakld‘ete|ﬂ63 support
layer is IaSO n g tfsloca 101 ofttlbees;uI 0 34 %915 n %dleaérli(gﬁ' 5(1 e)the rgglo
scattering Eiﬂg ec? lpa ensely FURP y (ﬂf hédted re “rhe

def ect olhsatad|iesthe mdfeats ostritet ruomhe aﬂwehlaghr sth@er,SItgerthomhedhatear an

interfac t i lipd.e xhde £l er,
t her eby Sﬁgﬁgﬁﬁ@ tﬁelhﬁtfwgm %3%??{3 ?ﬁlcﬁﬂ%ﬁdg’ﬁ rﬁféA%%L?OCABI 12%(} %ég] The
SO waf eringatgdexi ?ébf@rhqyer AvdHE sgapq;b@gern@talsgehféteéteT§PliefPren 8¢ ffErebn even

if laser ra(ﬁWkﬂRﬁglgﬁ s@ﬁ&lﬂiﬁ@t EeAlgefedRX | (BHERI) GANEE R4PHIS Rfateh2fd@fen0r noTe
for no mgre .1 seco , Since the light-scatteri ng def ect den5|ty

measur ed TB’;‘? déf@b OP%‘H?S ’é’cléﬂa{ 8?9%@“0WH&6E%itf°csﬁés &%ﬂ&f‘ﬁeq oAt R ig¥erisegd m
towar d t hetwsdsprbe suppyerayéd giel fHeomsdlied iorider filC GayeRethweBn geheatings slipt ed

oxi de fi Idm | ay.er and the support layer is no nore than 2x106/cn8B.
islocation.

INDUSTRIAL APPLICABILITY
[0057]

The SOI wafer of the present invention does not generate slip dislocation even if laser
annealing is conducted at a maximum temperature of 1200°C or more for no more than
0.1 seconds, since the light-scattering defect density measured by a 90° light-scattering
method at the depth region of 260 pm toward the support layer side from the interface
between the insulated oxide film layer and the support layer is no more than 2x10%em’.

Therefore, it is consequently extremely useful industrially.
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Therefore, it is consequently extrenely useful industrially. 13 CLAIMS 1.
An SO wafer used for a process of manufacturing a sem conductor device, in
which a |aser annealing is conducted for no nore than 0.1 seconds at a
maxi mum t enperature of 1200C or nore, the SO wafer conprising: an active
| ayer; a support |ayer of a nonocrystaline silicon; and an insul ated oxide
filmlayer between the active |layer and the support |ayer, wherein
|l ight-scattering defect density nmeasured by a 90 light scattering nethod at
the depth region of 260 mtoward ttieABWPport | ayer side froman interface
between the insulated oxide filmlayer and the support |ayer is 2x108/cn8
or less. 2. An SO wafer according to claim1l1, wherein the thickness of the
active | dyédn SO3 vafd wsed faora fresss oBmanifamutinga efmipemiut@e devicagn wmhic8@  waf er
conpr i ST figer BeEHE B%0Ruudtds RS moDAURY, Psde B! RuGHanR bl GerhpdrutAYET

ayer of a an

bet ween a gupport nonocrystaline silicon an ctive layer;

t her mal | Y2 Earinpjetthe SQbwalgafcempygnghat | i ght-scattering defect density
measured by a 90.dtiv@hiyescattering nethod at the depth region of 260 mtoward
the support |ayer siJg froman interface between the insulated oxide film

| ayer and the 2SYRPSBrlayerofamaneerysiphng sifigoanfless. 4. A nethod of

nmanuf act uring amifSOlateabitle FMOaHrt@tkenClhaiadide layeeasd thet igpbhilayeness  of
the acti \\/JV ell"e"ii 1éhtl-s%at%eqpngn£feocrt dler?s%?me]ﬁds'ured by a 90° light scattering method at the
depth region of 260 pm toward the support layer side from an interface between the

insulated oxide film layer and the support layer is 2x10%/cm’ or less.

2. An SOI wafer according to claim 1, wherein the thickness of the active layer is 200 nm

or less.

3. A method of manufacturing an SOI wafer, comprising:

producing a SOI wafer having a insulated oxide film layer between a support
layer of a monocrystaline silicon and an active layer;

thermally-treating the SOI wafer so that light-scattering defect density
measured by a 90° light scattering method at the depth region of 260 pm toward the
support layer side from an interface between the insulated oxide film layer and the

support layer is 2x10%cm? or less.

4. A method of manufacturing an SOI wafer according to claim 3, wherein the thickness

of the active layer is 200 nm or less.
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