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. Field of the Invention 5[0001] This invention relates to a thin
filmSO wafer having a buried oxide film (BOX) for formng a

hi gh- speed, I'ow power consunpti®oh-SOT (silicon on insulator)
device, and nore particularly to a nethod of producing a SIMOXX

(separation by i npisaiics oPREHUCIRGSIMOX WAFRER @ buried oxide

filmis formed by inplanting oxygen ions into a surface of a wafer
and then annealing at a high 10tenperature. 2. Description of

Rel ated Art [0002] hin film SOT wafer,
there have hitherto ég:é{ﬁ(ﬂﬁ&}? QFSW%@%h cl ose SI MOX net hod
wher eifn FiQPsEtht MnvelBoPXyYgeN inplantation is high, and a so-called
| ow- dose SI MOX nethod wherein oxygen 15 ions are inplanted at a

dose 1[0803] by ThisdnsentiorerediteptofaithiarfilmeS Qi wafehizavingeaburied oxide

hi gh- t hod d th th I d t i
i on dipqBRiehy Bpniee SebessfAc iy upumRtosRER eefRag s |
r ecentlﬁama@&y aé@é@qn@m%& 5@!1&@91%@ théfREd a‘m ﬁeddc@yg gdopedxnet hod

wherein the'formation of° BOX at” a | ower dose I s made possible
by cor{shpetatiog bp ithplasted oxyggehwafiepinawhiah a bnried 01ad¢ filoe ks fdusesl and

about .rqo erature to form an .anor.phoys Ia whi ¢
cont r OB JPBLHGRE PHEehis Tflp SGUERCH 20T TRRE e OEHIAL & Bifigh- dose
SINOX tempdirtrel s @ method wherein oxygen |ons are inplanted under

conditions of an acceleration energy: 150 keV, a dose: nore 25
t han 2. SMSFI@tl@WQRahtﬁdaﬁrﬁubstrate t enper ature: about 500C and
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| ow d(iigh-&IsbSMOE! method apd thee shet dnacaAingiecpriabbwris adiigh dxygéi gh- dose

SIMOX nmethod, and is typically carried out by inplanting oxygen -
2 - | 3HBosphef&r conditions of an accel eration ener gy: nore than 150

keV, ggtgﬂzn d f&ﬁﬁ@ﬂiz %9§ﬁw§9ffxﬁetﬁ8&’1sareée'dﬁ T”él%eh%%%ﬁé&”e about

400-6 ereafter con ting the an at a tenperature
of hi UED (tnbdificd 364 Gose) mthodw@mmmthnfepﬂmm otf(Bﬁl)aatm' logreBBes60% of

oxygen, ereby there.is attaiped a significant 5 qualit
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the annealing step and the dislocation density is reduced and the
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dose SIMOX method have problcms that the implantation time is very long and
30  the throughput is bad and the dislocation density of SOI layer is as very high as
1x10°-1x10” cm™. |
[0005] The low-dose SIMOX method improves the above problems of the
high-dose SIMOX method, and is typically carried out by implanting oxygen




al so even in the subsequent | TOX process, the internal thernmal

oxi dati on may be conducted at a rate higher by 1.5 tines than that
of the conventional ITOX. As a result, the BOX filalis very near
to the thermal oxide film and-2significant 20 quality

i nprovenent is atta| ned. In the M.D nethod, it is comon that the

annealin |s ca n_Ar at nos tyal 0. 5- 2% of
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SI MOX net hods i nclude a hi gh-tenperature 25annealing step, and
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af fect, t he X waf neal i ng
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tenperature of not |ower than 1300C for 5 to 10 hours. In this
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30l t dj f h t ment
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the r gepglual sSOEC&E! (1990ygen7Py ecipitates and the like in the SO
| ayer di sappear, while oxygen precipitates in BOX grow and are
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OF THE NVENTI ON 5 ] Under the above situations, it _is an
obj ec® dese lojyer bm@rﬁlwﬂcatné digitdpeaseiedhoytet oM MPSEUIRLREEBUS] v
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| ar gely, vﬁﬂ%?%;kgxh P76 AERISGOREE SQBEP@xiW%Qﬁola@ﬂéaﬁdng and a
mscu angle o s rate, particudlarly the oxygen
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Sa h t th
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const ralllgstu!toﬂlequX iy 'IWé?gtszé?'?o HeQh@mal HilOHEn, dnd)a sfgriBéanpd of

produci ng a SIMOX waf er l'anti ng oxygen ions into a surface
of20a ghaliy hmpnoaemera nsjattalmd c Imtlig MLED gleghddl lis caommpen thatithe

anneal i n at ere in toan.end s e of the
o o abtytting 5 it Iy SUAP RO SaBining 03128 R SRR REBS ok phor o
cont ai;phdl G- AN hdRXY SRR 11 TTOX Qep dtde ty QbtoRYab BkysaicofRheint han 10
vol ume% [0011](2) A nethod of producing a SIMOX wafer accordi ng

to it&@ldayer. wherein the high-tenperature annealing treatment is a

treat of en J ower than
1380C ]a t‘?]r]re? bgf' éﬁw?g ‘}o o%%l'g&%gbé%?% ythhan 40 hours.
[ Q@lZ]a(n’ﬂa)ahﬂg mep huad paftxcpradglums kfovan HBlatMBX anedating acwbitichsrigrgely i t em
(1) or rei h- terrper ture neal i n tre ment is
carri égg?}dftle %‘f“ﬁ‘&ogfhe Eﬁ\dg ?f%X|Acfé‘? 9f tasapeli

cont aisEx ﬁmsﬁlﬁw%ﬂd&a‘tedlé)hew tr¥ A REan [AQQifﬁil.s(pﬁheﬁéoHﬁlmgi of
produci ng a SI MOX wafer according to any one of 30 itenms (1)-(3),
V\herelahoutlﬁ)el gwo@mgfctcpfanxe'gwa@ aaelnpgéﬁyte gt tovestr thant 1300 farfan 2.
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I Boa NAyler ﬁtmmb dtereid thCGI@ﬁtQQard’@i hQHa hehtGehbhdin cosulfiogntly t he

i nvention, there can be obtained SI MOX wafers bel ng excellent in

vari ol@wejihe pises centeptir the S dever and #lgo theresidual defieb AR¥EEN of SO .
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di agr ng con |t|ons at an anneal i hg step i nclusive of
| TOX $@% grow and are united with each other to disappear the defect in the BOX




DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0017] The details of the
invention wll be explained below [0018]At the high-tenperature
anneal ing step after the oxygen ion 10i npl antation, the oxidation
of the silicon surface is promoded to forma thick oxide film At
this time, the increase of -solubility in the oxidation course

enhanced sol upilit I s . caused_on.the silicon surface,j ust
E)enea?aﬁ( ¢% 474 HBQF‘Hé‘ 3‘%‘% rﬁqﬁ@@?f%ﬂfa&ﬁ e o Xy YT L (Sl?fc%oﬂfjjr ation
hi gheghdritddtisfic Salthe @lirfide RNYEIREs GIARE SO 1Akt Rhobhectssahilya hi gh

tenperature (see U Cosele et al., Appl. Phys. Lett. 1567, 241
( 1995pbtain@h stably bytthe codvantibnabmetbadsgen of a saturated concentration

at this tenperature i i ilicon surface just above
BOX oxide film Ther @W@%%ﬂ@ﬁtﬁ%r adient is caused
begveqiposP andndlovmt boveolualiGier id 4 sHjédi o8 thelib@enBily epropsvear d
(in-diffusion) to thereby produce the growth of BOX

20[ 002 etimdenf adyantdgevinsdy proyigng € SOt wafet wherein thhisurfagmeal i ng
atnosphere is too low, the increase of_s bili on urface
" ofoughRsh  afaaly RFapied iy M eyR on 54 SobVatsr o e SIMOR
(out - gieffodsi on) . In this connection, it is reported that as a

result of the out-diffusion, oxygen is diverged fromthe
nei ghiif0Bbod Tie inhentons hivwceadewiatieus sthdies in drdesdd gchiewedhsi | i con at om

th th - ti f t f '
a0 narBE LlEheT e thal ety i averEr AtpRerseFodte . *°°
st ep/ §&dcRFG el il Bednfe AR S AT Fzely dhBEcHED yt fifoRYBEECickitf@0n ST f ace

under vaccumor in an inert gas (see D. J. Bottonley et al., Phys.
Rev. Bie a36¢alid530d a@pio0R pigle pORIZOPsHate, partisntady shesygeexam ned an

i nfl uence of. such a phenonengn on 30 the su C ness of SA
| er P Ep ot b BA e TR R Stlack oS0t B Sof BYRNN

st ep/ tRinged Sccoinphificd R rdvsthe i &6 r8sulf, digeinséntioathds Bdeni S pr oduced
even in §I MOX waf er and hence the value of the surface roughness

adSneaeiompdishad. AFM i s considerably deteriorated. In the invention
is fir i scpveted t .- - . r e
sili cé@]gﬁr fa ea?fso ﬁe%%h]a&?ﬁ%féoﬁﬁéa lfurllé)f ?Ds? 1}12%%%1?%}&@}%5%%06& "by the
oxygen concenfll atA methiod of podaedineaBINMQXt wafer by implaing dxhgen
deterioration of the surface roughness in SQ |ayer. [0021]Al so,
it i sionsdnipapurtacerqfiangd subsiiaic apd tienicopdusting 2 {FEPerater kabl e as 5
ams l; -t LA i ation of SI MOX
becorrggﬁﬁagg é&@?%l Z{ﬁgdrurﬁnbé‘plrlrl]&gg%?“ g%%f‘@k‘?du?g%é @ée?{%prreans an angl e
of20shitdriperau@ annédlinggrebamat fsaomrar P ameosphere woathingrg {nldxgen

Al though it is al{ea known thgt Qge m scut angle of the silicon
subst Pherg thay d volume pytnof maredhan ‘éOIPHG%hness of SO (see US

Pat entiggyq 65@24¥Hmh'oh of prod@linS4 SINIOKNQURr AABEdiddHoSteENgency

becones remarkable 10 in accordance wth the atnosphere in the
annealwbargin (he G2gh-tamparature alintealixfg tréa¢mentis atreatalensef iemperature:has
been found that t he anneal.i | S carried out .in.gn Ar

at nos Bﬂé?gebﬁhaNQ%gb@b % r&@Br]rbg(?’r(ﬁl e PPe I{Qﬁg S g’a{}gﬁﬁﬁf?% of

oxg¢gebut kesiahau40 Bodr.usi on of oxygen is not caused and al so the
re-construdtion of the surface is _not _caused. As to theglﬁpper

li mi t (M2 he @B3oXyBethod oherodesing # SHMOX, WhisE agrording WUl tIAQE when
the apheahtRg th bkl ﬁraewéa nBalf} (PalRGR RELArillP |t AfteAth OXYgEN
concent’tation o re an 10 volunme% |1 TOX step I's Inversely

pr onotimernblyoxidetion (ITPX) usitroent cbntainingsan enydert bl %Y vanme%.

conce ion in. SO I r_i,s.too hi and the possibility.of
causi E@;‘hgi Iobl(é1 “sﬁ‘&Wﬁ?B&?‘;‘@%ﬁ%ﬁﬂ{éggﬁ\”é F &FOr né I k&h&ﬁf devi ce
Pr3gc e%%m@log-(?mvﬂeiréiﬁ tIRESI QUBsrae(fak dlhaisduf ah g€ of HMt&Rére @ikn 2°her ef or e,

t he anmpunt "of " oxygen to be included in the annealing atnosphere is

i mtde01¥d a (SAndemethodwf producing 8 SIMOXrwatepagcoriing toany ompah 10

vol ung? I : i rs en.
{00231 ke S0 lekesh Ot o6} RRBART RCIRIOR oG SERFIMTE.
carr i gnodified lowldosey orethiotli ons that a tenperature is not |ower than
1290C but | ower than 1380C 25 and a tinme is not |less than 5 hours
but | ess than 40 hours. Wen the annealing tenperature is |ower
than 1290C or when the annealing tine is |less than 5 hours, the
roughnesses of the surface and the interface are deteriorated,
whil e when the annealing tenperature is not |ower than 1380C or

T heanm tho anmnaal inN Firma e nat |l ace tharm A0 hAnir o + ho




relatively | ow oxygen concentration. However, the formation of
step/terrace structure on the surface is liable to be easily
caused when the tenperature is high. Therefore, it is inportant to
adj ust the oxygen concentrationdconsidering both the effects. 5

[ 0025] As shown in FIG 1, the typi cal annealing step of SIMOX is
condu a, conbi hati sNi gh oxygen
conceﬁ)ﬁggﬂ orfxccﬂgib%toan%leng |ur?glg1 tsgxre Ctag gstra e cgfg :’quﬂ‘gf&xw oxygen
concewpdifigétceNent It earyns aalitiey aﬁd)ﬁdytgb@chﬁl the snrfate nglghmes's k€ invention
are preferable to be applied to such a conbination. 10 [0026] Al so,
t he ab@kal ing treatment at an adjusted oxygen concentration
according to the pplied to the full
step of the annea??%ﬁg\f?bgg?lzlhingﬁ9???%?\?Rpw%ve@appl ied to at |east
ans enghogspoe MG, aoapattbri@idgrainoftafifeatibg venditicns at Beemesking t he
surface state of silicon is nmainly determ ned by the end stage of
t he asteeiiclustyeof EROXsiePt hi s case, the oxygen concentration at a 15

stage before t W englkout 1- 3% somewhat
| ower than tha{ﬁlE ﬁzi@gﬁ%ge %@SH iéﬁ Iﬁe Invention, it is

pr ef efoplete t Nere dehi@ls BT SeUiiventign @ilbbe sipldigadibelowubstrate in the
formation of SIMOX is not nore than about 0.2. Wen the m scut

angl e[0818k he At th¢ bigh-temprrptus aanealbgstep a@ﬁchCtOHég%e@hnesses of

20 h t ed.
[ 36 cifftiadens B SRR Bl 3oR  GrBReNBR0RA o réret £l 3 B
appl i gxibt €lhO ANthisimé)ithindese ofsblbility inathe dMetlcrmctdnmd and MLD

(nodified | ow dose) nethod, but is particularly p eferaP e to be
appl | eghansed ﬁ@lumty)nﬁw ory the sidicemaurfase Bist bensathdhgendde g wi t h
respegt C through the MV
nmet ho lge atb%‘[ ?Eo%&}t}ﬁ'u?ﬂ high er'tharrd %Pa%‘aﬁdg{k%%nxygen ions are

i npl acdneentraion aaSLﬁih astigistempeatiraiea . Gosdle etdl. a&pgl @hys. [ott1- 0. 15

under conditions of ccel eration en 170 keV
21%x167l724&r§4%9 55(1 ‘gﬁﬁ'g‘f' » 31t QHYBER 8??1?%“’“55(9&““&?{8“%?& her an

i on 'ngg @Eam@ls?&@témeame SitboRWhrtRle LR ABIEBOR K Brand a_dose
of 2x1 Then, [TOX process is conduct ed at 1320C for 10
hour sThmlfdrdf; aroeaéetnaatwmgradnnem cagepbawessupind FOINH 1aBrhours i s

Eiﬁééfﬁlﬁt’#%ﬁé‘ ool Lo copl Eotatradle B BV AT | ng

treat gy} - 7 - conducted only at an end stage of 1 hour in
t he anneal i ng st ep. £0031] The surface roughness and surface oxygen
céncefi0idl i onHowevendt thia w3 yzantcanerstratipmninheennealing mespherrisd t o

b h f
¢ oughedgvo e SesforsE Oplubihy SARYE st BREHAREE R Elovelf 21 20

M cr oggyes diffdsefolt@afr©ut-diffusios). Z&n ﬂﬁs ddhnpétion, it@prepanet theyppr esent ed
by a value of Rms (root means square). Also, the surface oxygen

concent # esulbef fhe ontdiftusion, axyeen Setivsigrdriyom dhe Brighbopiogger the ~ =
s ect tion
R e e A R A
r aﬂghmauémtm dflithe $uxfacc< ariened eBurif the @xile\fijmnis episcenenthei on (1x10

17cm 3) .Remar
lzrfacc stcpbterrace structure appears likewise the bare silicon surface under

vaccum or in an inert gas (see D. J. Bottomley et al., Phys. Rev. B, 66, 35301

(2002)). |

[0020] The inventors have examined an influence of such a phenomenon on
30 the surface roughness of SOI layer in the formation of SIMOX and found out that

the step/terrace structure (stepwise surface structure) is produced even in SIMOX

wafer and hence the value of the surface roughness as measured by AFM is

considerably deteriorated. In the invention is first discovered that the crystal
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structure of the silicon surface formed in the annealing is largely changed by the
oxygen concentration in the annealing to bring about the deterioration of the
surface roughness in SOI layer.
[0021] Also, it is clearly confirmed that this tendency becomes remarkable as
5  amiscut angle of the silicon substrate in the formation of SIMOX becomes large.

The term “miscut angle” used herein means an angle of shifting a cutting face
from a plane orientation (100). Although it is already known that the miscut
angle of the silicon substrate largely affects the surface roughness of SOI (see US
Patent No. 6531411), it is not still known that this tendency becomes remarkable

10  in accordance with the atmosphere in the annealing.
[0022] As a result of the inventors’ studies, it has been found that whcn the
annealing is carried out in an Ar atmosphere or N; atmosphere containing more
than 3 volume% of oxygen, the out-diffusion of oxygen is not caused and also
the re-construction of the surface is not caused. As to the upper limit of the

15  oxygen concentration, it has been found that when the annealing is carried out in
an atmosphere having an oxygen concentration of more than 10 volume%, ITOX
step is inversely promoted by the in-diffusion of oxygen and the oxygen
concentration in SOI layer is too high and the possibility of causing problems
such as oxygen precipitation in subsequent device process and the like becomes

20  high. In the invention, therefore, the amount of oxygen to be included in the
annealing atmosphere is limited to a range of more than 3 volume% but not more
than 10 volume% as a condition of taking good balance therebetween.
[0023] Also, it is preferable that the annealing treatment is carried out under
conditions that a temperature is not lower than 1290°C but lower than 1380°C

25  and a time is not less than 5 hours but less than 40 hours. When the annealing
temperature is lower than 1290°C or when the annealing time is less than 5 hours,
the roughnesses of the.surface and the interface are deteriorated, while when the
annealing temperature is not lower than 1380°C or when the annealing time is
not less than 40 hours, the productivity lowers.

30 [0024] Moreover, it is considered that a ratio of oxygen well balancing the
in-diffusion and out-diffusion changes in accordance with the annealing
temperature. That is, as the annealing temperature is high, the oxidation step is

easily promoted and hence the in-diffusion becomes dominant even in a
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relatively low oxygen concentration. However, the formation of step/terrace

structure on the surface is liable to be easily caused when the temperature is high.

Therefore, it is important to adjust the oxygen concentration considering both the

effects.

5 [0025] As shown in FIG. 1, the typical annealing step of SIMOX is conduced
by a combination of ITOX step at a relatively high oxygen concentration and an
annealing step at a relatively low oxygen concentration. The annealing
conditions according to the invention are preferable to be applied to such a
combination.

10 [0026] Also, the annealing treatment at an adjusted oxygen concentration
according to the invention is not necessarily applied to the full step of the
annealing, but is sufficient to be applied to at least an end stage of about 1 hour
in the above step. Because, the surface state of silicon is mainly determined by
the end stage of the annealing step. In this case, the oxygen concentration at a

15  stage before the end stage is préfer_ablc to be about 1-3% somewhat lower than
that of the end stage.

[0027] In the invention, it is preferable that the miscut angle of silicon
substrate in the formation of SIMOX is not more than about 0.2°.  When the
‘miiscut angle of the silicon substrate exceeds 0.2°, the roughnesses of thesurface - - -

20  and the interface are considerably deteriorated.
[0028] Furth;:r, the SIMOX process according to the invention is applicable
to any of high-dosé method, low-dose method and MLD (modified low dose)
method, but is particularly preferable to be applied to the MLD method.
[0029] The invention is described with respect to the case of applying to

25  SIMOX process through the MLD method below.
[0030] (Examples)

At first, oxygen ions are implanted into a Si substrate having a miscut
angle of 0.1-0.15° under conditions of an acceleration energy: 170 keV, a dose:
2.5x10" cm? and a substrate temperature: 400°C, and further an ion implantation

30 s carried out at room temperature and a dose of 2x10 cm™.  Then, ITOX
process is conducted at 1320°C for 10 hours and thereafter an annealing process
of 1350°C and 10 hours is carried out in an Ar atmosphere containing various

oxygen concentrations. As to a part of the substrates, the annealing treatment is
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conducted only at an end stage of 1 hour in the annealing step.

[0031] The surface roughness and surface oxygen concentration of the thus

obtained SIMOX wafer are measured to obtain results as shown in Table 1.

[0032]  Moreover, the surface roughness of SOI is meaéurcd by using AFM
5  (atomic force microscope) with respect to a size of 10 um x 10pm and

represented by a value of Rms (root means square). Also, the surface oxygen

concentration is measured by a secondary ion microprobe spectroscopy (SIMS).




1350 0.15 3.4 2.1 Conparative Exanple 17 0.5 1350 0.2 7
1350 0.2 6.3 1 19 2 1350 0.2 4.5 1.1 " 20 4 1350 0.2 4
| nvention Exanple 21 6 1350
. 5.
[0033] Table 1
No. | Oxygen Annealing | Miscut | Surface | Surface Remarks
concentration | temperature | angle | roughness | oxygen
(volume%) | (°C) ) Rms (10 | concentration
im x (1x10 17 Cln'S)
10pm) | '
1 105 1350 0.1 4.9 0.8 Comparative
Example
2 i1 1350 0.1 4.2 0.83 !
3 12 1350. 0.1 4.1 0.84 4
4 |4 1350 0.1 33 0.85 Invention
. Example
5 16 1350 0.1 3.2 0.86 s
6* |8 1350 0.1 3.2 0.83 "
7 |10 1350 0.1 3.2 1.5 g
8 |12 1350 0.1 32 2.0 Comparative
‘ Example
9 |05 1350 0.15 |55 0.81 y
10 |1 1350 015 |47 0.84 v
11 |2 1350 0.15 |45 0.84 !
12 |4 1350 015 |35 0.85 Invention
Example
13 |6 1350 015 |34 0.86 "
14* 18 1350 015 |35 0.84 !
15 (10 1350 015 |34 1.6 !
16 |12 1350 015 |34 2.1 Comparative
_ [ Example
17 0.5 1350 0.2 7 0.9 g '
18 |1 1350 0.2 6.3 1 !
19 |2 1350 0.2 4.5 1.1 “
20 |4 1350 0.2 4 1.2 Invention
Example
21 |6 1350 0.2 39 1.3 o
22* | 8 1350 0.2 3.8 0.9 "
23 |10 1350 0.2 38 1.4 "
24 112 1350 0.2 3.8 1.9 Comparative
Example

*:. It shows a case that the invention is applied to only an end stage in annealing

step.

[0034]

As seen from Table 1, the surface roughness tends to be deteriorated

as the oxygen concentration in Ar atmosphere becomes low. On the other hand,

the value of the surface oxygen concentration becomes high as the oxygen

concentration in Ar atmosphere increases. From these facts is clear an optimum

0.9 18 1
1.2




0.2 3.91.3 22* 8 1350 0.2 3.8 0.9 " 23 10 1350 0.2 3.8 1.4 24
12 1350 0.2 3,8 1.9 Conparative Exanple *: It shows a case hat
the inven ion is applied to only an end stage in annealing step.
5(0034] As seen from Table 1, thé-surface roughness tends to be
deteriorated as the oxygen concentration in Ar atnosphere becones
| ow. : ; 0P e
conce%ﬁ%?%&r%gﬂg%gﬂgggkﬁi %{qepe{éé/f@{agg tgi%stekﬁngg%%gﬁﬁdgﬁi on in Ar

at nosthime 4 soluneehisewt mprecthart Hewvdume®t s i s clear an optimum - 9 -
oxygen concentration range, and preferably the oxygen
concentration is nore than 4 vol unme% but not nore than 10 vol ume%
- 10 - What is clainmed is:




1. A nethod of producing a SIMOX wafer by inplanting oxygen ions
into a surface of a Si substrate and then conducting a

hi gh-t enperature annealing, in which an atnosphere in at |east an
end stage of the high-tenperature annealing treatnent is an Ar or
N2 at nosphere contai ning an oxygen of nore than 3 vol une% but not
nore than 10 volume% 2. A-i®thod of producing a SI MOX waf er
according to claim1l1, wherein the high-tenperature annealing
treatnment if a treatnent of a tenperature: not |ower than 1290 C
but lower than 1380 C. and a tinme: not |less than 5 hours but |ess
t Wehatigcaimedis's. 3. A net hod of producing a SI MOX waf er according
to claim1 or 2, wherein the high-tenperature annealing treatnent

i S1. & aethodaad proditcing B SWIOXawafer byt implanting axyded ins iota a Surpeaqf aSt eat nent

C Gatstrate Bmighepcomsixstigeahighf-terbgbrafife anotalinge Powhicklan Amespbdivid adéashr oduci ng a
Sldviedd stk ef thettigheteroperatyrd annedligy trepttherd is aR Ar ot atmiosphetesomBiiningubst r at e

has ofygen of aoie tiean Glvalurad% budbot more ¢hat aweluge%. 5. A net hod of producing a
SI MOX waf er according to claim1 or 2, wherein the production

et R aeihed of blagucinl YEOKIONAIaRS: adcordifg RYLiBIm(1mwitidin tBehighetemgtased et hod.

|7/ ahndalifgtredtment if a treateht of a terfpdraturedidt IoWer Hah 1290NC. &1 IbWRgthan 1380°

ime: not less than 5 hours but less than 40 hours.

3. A method of producing a SIMOX wafer according to claim 1 or 2, wherein the high-temperature
annealing treatment is carried out after an internal oxidation (ITOX) treatment containing an
oxygen of 10-70 volume%.

4. A method of producing a SIMOX wafer according to claim 1 or 2, wherein the Si substrate has
a miscut angle of not more than 2°.

5. A method of producing a SIMOX wafer according to claim 1 or 2, wherein the production ‘
method of the SIMOX wafer is a MLD (modified low dose) method.
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