1 METHOD FOR FABRI CATI NG A SEM CONDUCTOR SUBSTRATE Thi s invention rel ates
to a nethod for fabricating a sem conductor substrate, in particular, to a
sem conductor on insul ator substratgq (S01) conprising an additional doped

| ayer, in particular an epitaxial layer, suitable for opto electronic
applications, such as inmage sensors. In optoelectronics speci al substrates
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t echnol Q.g}ﬁizca-ﬁﬁﬁ é”rgﬁggqnédéjgé‘@b}sy conprises the steps of providing a donor
subst r at . a silicon wafer, providing an insulating |ayer on the donor

substrate and creating a predeterm ned splitting area inside the donor
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achieved by implanting atomic species or ions, such as helfium or hydrogen ions,

into the donor substrate. In the next step, the donor subsfrate is bonded {o a base

substrate, e.g. a further silicon wafer, such that the insulating layer is sandwiched

between the handle and the donor subsirate. Subsequently, the remainder of the

donor substrate is detached from the bonded donor-base substrate at the

predetermined splitting area following a thermal and/or mechanical treatment upon

the predetermined splitting area. As a result, a samiconductor on insulator (SO

substrate is obtained.

However, the use of a firsi type of dopanis (e.g. n-type) substrate in the SOI
substrate fabrication line, different to a second type of dopanis {e.g. p-type) can
jead fo cross-contamination from donor wafers with an impurity dopant

concentration of the second type used in the standard SOI| substrate, to other



Surface contam nation through airborne contam nation is a key concern in
this matter. In a standard cleanroom environment with no specific chem cal
filtering, it is conmon to have Boron or Phosphorus contam nation on
surfaces, in the range of 1 to several 1012 at/cnR2 for about 30 mn to 2
hour s, depend| ng on the air recycling rate. By diffusion, the unwanted
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transferrln | ezr%ﬁ?ngartlall %gm)dlftledtl yer wth the reduced first
i mpurity %B P't'?rBr WOER SR QT BUIRYErSATE Bgste ereby obtain a nodified

second substrate, and d) providing a |ayer on a transferred layer of the
nodi fied second substrate, in particular by epitaxial gro with a second
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t han the substrate one can use the sane rication itne to transfer
a |layer fdefoﬁmctfh@sfimsubsttat@ he second substrate w thout risking

contam nation even in case the final substrate has inpurities of a
different kind conpared to the substrates that are usually fabricated on

t hat saneFdrétenmoed, it spéaied . substrates with n-type dopants show a rather high density

of defects compared to special substrates with a p-type dopant structure. This is
related to the fact that n-type starting substrates, on which an additional epitaxial
layer will be grown, have a lower quality than p-type substrates, in particular
concerning COP defects.

Embodiments of the present invention seek to propose a method for fabricating a
semiconductor on insulator substrate with an additional layer with which the

contamination problems can be overcome.

According to an aspect of the present invention, there is provided a method for
fabricating a semiconductor substrate, in particular a semiconductor on insulator
substrate, comprising the steps of. a) providing a first semiconductor substrate with
a first impurity density of a first impurity type, b) subjecting the first semiconductor
subsirate to a first thermal treatment to thereby reduce the first



Furt hernore one can choose the substrate with the better qualities as a
starting material independently of the final inpurity type. The term
"inmpurity type" relates to n- or p-type inpurities. Here the atons of the
second inpurity type can either be provided directly during the growth of
the additional |ayer or afterwards. Preferably, step d) is carried out such
t hat the ifhpansf dengt imyemdbdibed her ddiatbnl iohy aensidufaek dhehsersind
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or by autSSTHeRIdvglorsHisirals, §)itaastaranapt IspeiRarialyiig madiied lxasvigt Ned | ayer
changes iibgddiPitsd imputiiPerfity bRth & B8cAHPE RSl do tHerbOF OFBM R ATTRiifRlde 1O
tailor the final dopant” profile to the needs of the desired application.
Advant ageegeny subsieatepaintbd) oeviding ehleyercomer irarsfamed davier icbike madéiede) of

subj ect i LI L e - fz{?“ﬂ S her mal
treat ms*n{gge S{Dtn(grs Uggt%é’c‘ﬂ Fgaﬁ& Ief%fgbis éptb%MhTW@ %/\n%?{’&}%ﬁ@éﬁf?gﬂﬂ% t he
dopant carfieestcnad iropurity tiplealifferest to thipdirsttimpuytyeypen t he transferred | ayer.
Thus, even if, during the transfer process, a recontam nation of the |ayer
close to the surface of the first substrate occurs, these contam nants can
di ffuse @y pebuiding 4 BRriERC smskitdie hamingt & effsrent imply aypdehai dvé $inain of the
| ayer with the second inpurity d n@_ﬁ 4 Preferfably, step crg érag conpri se
the sub- S\Bkatss 9%)38&&@%@%@6%@3@ igR N e rappiet Ailager i MeWshie t he
sen condygf QbcSHPSIHRER wiRkGItFERRGYconBThiASLHSHBVEPRI ddsRdhb NS substrbte! he
reduced inpurity density, g) attaching, preferabl ondi ng, the first

by b
seni condu@soimpurisiesreft @ diterent kingc eprpaees tcnmévéstr@tagsthabﬁée tsualiyhdwi ch
t he redqugrigét%(?g itﬁg%lé%h}eyfagﬁgwohxmgayer t her ebet ween and h) subjecting the
u ¢°t0' 4 ther ral “an '

bonded substra /'or  mechani cal treatnment such that
detachnment occurs at the predeterm ned splitting area. Thus a Smart CutTm

type | ay ransfer process can be rried, oyt without .r.iskin he
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wi th the per@Bbintsfetdehlly bi/ie finaviengwitpgpkabricated in a line usually only
used for the first inpurity type. According to a preferred enbodi nent, the

nmet hod can conprise a further step of providing a dielectric |ayer on the

modi fi ed +iay RirmWMichBufitg dsee deiaf@Uf HYodald MnpuliRes, |HYEThE AorRE oPitRyi ded by
thermal growth or depOsition. As an alternative, the dielectric | ayer may

be provi deagond irperitemedcaulpihenbe povisied directlyagwing thegrewth ghile the -

nmet hod i s i i tandard Smart Cutrm techni que, as descri bed
above. Ac%og@@%yapéle%%gﬁe grrdrg’ed enbodi ment, the remaining part of the first

sem conductor substrate obtained during step c) can be reused as a new
first sem conductor substrate in a,sub ent .sem conduct or, .substr.ate
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Advantageously, the method can further comprise an additional step e) of
subjecting the modified second semiconductor substrate to a second thermal
treatment after step ¢) and before step d). This will further reduce the dopant
concentration of the first impurity type in the transferred layer. Thus, even if, during
the transfer process, a recontamination of the layer close to the surface of the first
substirate occurs, these contaminants can diffuse out during the second thermal

treatment before the provision of the layer with the second impurity density.



According to a variant, the remaining part of the first sem conductor
substrate obtained during step c) can be reused as a new second

sem conductor substrate in a subsequent sem conductor substrate fabricating
process conprising at |east steps c¢) and d). Thus, in this case, the

remai nder obtained during step c), can still be reused even in case it
cannot be reused as a donor substrate again, so that no material is
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According to a preferred embodiment, the remaining part of the first semiconductor
substrate obtained during step ¢) can be reused as a new first semiconductor
substrate in a subsequent semiconductor subsirate fabricating process comprising
at least steps ¢) and d). Even more preferred, step b) can be carried out such that
steps ¢) and d) can be carried out at least two times without repeating step b). In
fact, by carrying out the first thermal treatment such that the modified layer
adjacent has a thickness being at least twice the thickness of the transferred layer,
it becomes possible to transfer two layers without having to carry out the impurity

density reduction step b). This further optimizes the process.

According fo a variant, the remaining part of the first semiconductor substrate
obtained during step ¢) can be reused as a new second semiconductor substrate
in a subsequent semiconductor substrate fabricating process comprising at least
steps c) and d). Thus, in this case, the remainder obtained during step ¢), can still
be reused even in case it cannot be reused as a donor substrate again, so that no

material is spoiled.



6 Figures la-liillustrate an enbodi nrent of the nmethod according to the
invention, and Figures 2a and 2b illustrate the dopant profile of a first
substrate and the one achieved for theg sem conductor on insulator substrate
with the additional |ayer fabricated according to the invention. According
to step a) of the inventive nethod (illustrated in Figure la), a first

sen condusiefiraiiyPeHel fils€ ahdVddanad thbfsal tdittents caebel Eatried cutfundet al mpurity
type is provided. This substrate can be a silicon, germanium gallium
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dopant concentration or inpurity density in the order of 0,5*1016 to 51016
atons/cnB. Here, the sem conductor substrate 1 is a p-type inpurity doped
si | i con sabshtafeeuslyothd fist anp@itysymg chobena gstyps imparity siyd dteosecdhd ype
substrates have t he advant age that _t hey have good crt\éstallin&e roperti es
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step b) ofunkhstel BERBt N einfPRHARH rolEhirs opteBIceRBALShSplicatidHL VGt Brthg her mal
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densi ty isvbstraeaiof thain{typpeihave algwes abelity dndirsticiian rongemingCoP qefects; r st
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arrows in_Fiqur endi he conditions of the thermal treatnent
st ep, the°"P%%§8§8%"8?%%§#%g%&gsﬂw-1zooc, with a duration of the treatnent
of up to several hours, a depleted layer 3 of a thickness in a range of
about 100nmto 300nm s achieved. Figure 2a illustrates - onl .
schenat i Clgqef_ ab[y{c e JHﬁaﬁ?mwﬁsﬁéﬁPF aﬁ%gﬁ'ﬁatﬁr 5f OPE QAchi é\?}%‘%ﬂ’f 3‘?%%‘"& ructure
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one of silicon, germanium, gallium arsenide, quartz, SiC, preferably comprising a

dielectric layer on one of its main surfaces.

Advantageously, the first impurity density can be in the range of 0.5*10' to 510
atoms/om® and the second impurity density and the third impurity density are of the
same order, in particular in the range of 0.5*10" to 5*10™ atoms/cm®. Thus; with
this method starting for instance with a p substrate, a final dopant concentration of

the n- type can be obtained in the final substrate.

According to a variant, at least one further fayer can be grown on the layer
provided during step d) with a fourth impurity density, in particular of the first
impurity type. Thus, a layer structure with a dopant concentration of the p++ type
(impurity concentration of the order of 10'®) can be provided on the n- layer, which

couid be used in a CIS image sensor.

in the following, an advantageous embodiment of the invention will be described in

relation to the enclosed Figures.



the substrate 1 has a flat p-type dopant profile as illustrated by the
dotted line 31. 7 After the thermal treatnent, the dopant concentration 33
illustrated by a plain line is achigved. Close to the surface of the
substrate 1, a depleted region can be observed which defines the nodified

| ayer 3. This layer typically has a thickness of 100nmto 300nm dependi ng
on the thermal budget. Subsequently, as |IIustra ed in F‘]d'g‘g t&}g, a

di el ect Figurdsadeer 15, f dlusiraiet aAceMBPYIMEBh OaltB%"H@t PR 2%F8" a silicon
sem conduct@r %ﬁgstrate 1, is provided on the sem conductor substrate 1.
This | aWF” Hh achi eved by thermal oxidation or deposition. The silicon
oxi de layer 5 typicall y has a thickness of 200nmto 400nm but an ultra
thin oxide | ayer t gliegidtd Gnlayeronei th a
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splitting area 7 can ba~ |eve y 1 np antlng atom c species and/or ions 9
t hrough the dielectric Iayer 5 using, for instance helium and/or hydrogen
ions. Furthernore, a second subs | pcipgt wafer, a
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here by bondi ng the first sem co uctor )

subst r atsemicongyeter SHESIAtR SOHIdePISE R ] 4855 #’B%Htg Rjagﬁ% I ayer 3 are
sandw chg( %Wm@@@@u@g&&@r@@nl and 11. By subj ectl ng the bonded
" structure to a thermal and/or nechanical treatnent, for instance a

t hermal anneal at a tenperature of about 500 - 600C, det achment occurs at

the predgtigiilagdsnehi (he RergsmdlcRndubiienetlyis atioligatiped Pastia®s of the
nodirie

Iayer together with the diel ect n d.onto the
second siybistlyawiéh a topani eongpeaffatiosPrIBPBIY dr?ﬂﬁlg‘t 'Pfﬁ'% OEC[? OZBQ{ F@st‘?at ed in
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have the .advantage that they have good crystalline properiies and, in particular,

can be provided COP defect free.

Figure 1b illustrates step b) of the inventive method. This step consists in
providing & thermal treaiment of the semiconductor substrate 1 to reduce the first
impurity density in a modified layer 3 adjacent to one main surface of the first
semiconductor substrate 1. The thermal freatment is carried out under a neutral
atmosphere, for instance under hefium or argon, such that the impurity atoms can
diffuse out of the substrate as illustrated by the arrows in Figure 1b. Depending on
the conditions of the therrnal treatment step, the temperature can go up to 1200°C,
with a duration of the treatment of up fo several hours, a depleted layer 3 of a

thickness in a range of about 100nm to 300nm is achieved.

Figure 2a illustrates — only schematically - the dopant concenfration profile
achieved for the structure illustrated in Figure 1b. Before the therma! freatment,
the substrate 1 has a flat p-fype dopant profile as iliustrated by the dotted line 31.



19 still conprises a remaining part 21 of the nodified |layer 3 with the
reduced first inpurity density. The remaining part 19 of the first

sem conductor substrate 1 can be regycled, for instance conprising a

cl eaning and/or a polishing step and be reused either as a new first
substrate or as a second substrate. Dependi ng on the thickness of the

remai ni ng part 21 of the nodified |ayer w uce urit nsity, the
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i |1 ustraCaHY ﬁpbﬁﬁ%stbfft aﬂ%lli Lfé;ferré:ttaé 'ﬁg;él?f? |ﬁf&m%€g§rgt her | ayer 23 is
then pr Qiép@gdo@n?lﬁ&&ilctdnm&ﬁeerayeds hvjcatty Jh.5$ efih@hlesﬁﬁﬁlzﬁﬂ@a 18 4BBMA substrate

17 according to of cl.aiml [ o- or
honoepi t %281 Y S/a Px'g%é%‘?fa% IES?OHtoﬁ%n}SP? aaxga{'ﬁosg%rdé%%&g% %%{a I"Atﬁbgarnsf erred

| ayer 1S5ytrikk Sl Bheki@esaniatsd pt@sideyedf the order of 1 to 6 pm During the
growth, the epitaxial |ayer 23 is subjected to a dopant treatnent using
n-type inmpurity atons, for instance phosphorous atons, thus of the opposite

type ?0”@@5ds%|€uérﬁyt he i 1|¢,g|tiﬁa&e§ubsﬂggz&@e1cﬂ, aayzdﬁém:aed)rspémmamraadbp@ ng, the
transferre ayer 15 w 0 be 0 u y type.
Accor di nigrmed d“ﬁﬁé?lt%tmo@'ﬁ%d ng*?%éﬁiw%eéupﬁp‘?rﬁg q‘gl carﬂ‘éed out
gfter th egét@%:he@fspmﬂﬁg%baﬂcah Eb@)aehfeﬁé’d by mﬁ;ﬂmabdgy?ton‘rm speo@t h and
oping step are carried out in one an e.sa e an

epi - r eacawtor pngd dhrpyoh |the<tiplgeias iaYe'rSn# nglghge% g%ﬂc‘e Qéhu%rﬂ%%@%?r espondi ng
dopant p{“ﬁj é IBRsthe final substrate 25. The second substrate can have any

uc

dopant s ure, n or p, but is preferably not doped. Furthernore,
t he buried oxide Iayer 5, is also not

Furthermore, a second substrate 11, for instance a silicon wafer, a germanium
wafer, a gallium arsenide, a SiC wafer or a transparent substrate such as a quartz
or glass substrate, with or without an additional dieleciric layer {not shown) on its
surface 13 are provided (see Figure 1e). The second substrate 11, can alsc be a

p-type or nwtypé doped substrate.

The next step, Mustrated in Figure 11, consists of attaching, here by bonding, the
first semiconducior substrate 1 to the second substrate 11 such that the dielectric
layer 5 and the modified layer 3 are sandwiched between the substrates 1 and 11.
By subjecting the bonded structure 13 to a thermal and/or mechanical freatment,
for instance a thermal anneal at a temperature of about 500 - B600°C, detachment
occurs at the predetermined splitting area 7 and thereby, at least a part 15 of the
modified layer 3 together with the dielectric 3, is transferred onto the second
subé’trate 11, This modified second substrate 17 is illustrated in Figure 1g and the
remainder 19 of the first semiconductor substrate 1 is illustrated in Figure 1h. As

the predetermined spilitling area 7 was inside the modified layer 3, the remainder



9 doped. Due to the auto-doping and/or diffusion effects, an n-type dopant
concentration of about 1014 at/cnB is observed in the transferred |ayer 15.
Thus, the previously p-type doped I%yer now has an n-type dopi nhg property.
Finally | ayer 23 also has a dopant concentration of about 1014 at/cn8 and
remai ns n-type According to a variant of the inventive enbodi nent, an

addi tional thermal treatnment step can be carried out between the steps

i |1 ust r apegiicombhigatr @ serhajning Gatii 21t of themdediedrieyRicewiththepegdygas firshant
concentration in ,%yhe transferred | ayer 15. Again, this thermal treatnent is
carri ed THRYMYAEEIYa neutral atnosphere, for instance helium or argon.

Wt hout departing fromthe scope of the invention, instead of starting with

a p-type substrate 1 tg finally achieve - e ' strate 25,
one can ldF© EO@ N B@%&gsqfig? T"?ﬁ\{tsﬁméﬁ?nﬂy?@g%ﬁbse{té?% ?%Rﬁf%’t 'reelrc ?g'%d’t% g'bachi eve a
final p-hatRfceSsthadristigta eRERMySANg It poishingestemlant apoeussiceitediang to a
further variant of the inventive epbodi nent which ' w th any
enmbodi meew Bist GebstaER Ohﬁ%ﬁes?fmgr?“gg“%?gg?? g, p nﬁ@%é &g%gg?)t?f{er | ayer
IS gr oW RRididEpARYEbf #2 Mblifled idyeriith réduesd imhpurttg diensity, tiEhecyded t h

I mpurity density can, for instance

: be of ++ pe, thus-w n inmpurit

~ concent reMbpigaie d@ maengheesubizctad tgthginerme! %?%ﬂ%s,"t‘ﬁ'uﬁ%tg? llrh't:[gu{eﬁhkbg needed i%
opt oe! eclg i 6,1afel LARELANT faeRichs ri vl GleSy rRge witndar sipanf be for med.
Wth this nethod, it I's possible to prevent con %m matloq of _a Smart Cut

f abr i catproviding rediigchic tgyss %p&rﬂ'@v%fp%éaﬁd%&@ge dRdI9UE 1ehd" $BWE ti ne,

hi gh quath{ettléécﬂk& ?E 32% 16 Mol RbREnMdrh AW epirbatdnadun] Reasubbeduanse i n
opt o- el ectroni Cs ‘ substrates) can be achieved, _f\s 0{13.5 rts with the
better oualwill gtapt-withpbedermal reatment stercpfdpgprocess as ilfustrated in Figure

1b. By doing so, not only the use of the. semiconductor material is opiimized by
reusing one donor substrate for a plurality of fabrication runs, but also the amount
of process steps can be optimized. Indeed, one thermal freatment step to reduce
the impurity density in the first semiconductor substrate 1 can thus be sufficient for

a plurality of fabrication sequences as fliustrated in Figure 1.

As illustrated in Figure 1i, a further layer 23 is then provided on-the transferred -
layer 15 of the modified second substrate 17 according fo step d) of claim 1. This

layer 23 is either hetero- or homoepitaxially, but preferably homoepitaxially grown

on the transferred layer 15. lis thickness is typically of the order of 1 {0 6 um.

D’urin.g the growth, the epitaxial layer 23 is subjected to a dopant treatment using
n-type impurity atoms, for instance phosphorous atoms, thus of the opposite type
compared to the first substrate 1. By diffusion or auto-doping, the transferred layer
15 will also become doped by the second impurity type. Accoraing to a variant, the
dopant treatment could also be carried out after the growth of the epitaxial layer
23. Preferably, the growth and doping step are carried out in one and the same

tool, for instance an epi-reactor.

Figure 2b illustrates — only schematically - the corresponding dopant profile of the
final substrate 25. The second substrate can have any dopant siructure, e.g. n or
p, but is preferably not doped. Furthermore, the buried oxide fayer 5, is also not



1. Method for fabricating a sem conductor substrate, in particular a

sem conductor on insulator substrate, conprising the steps of: a. providing
a first semiconductor substrate with a first inpurity density of a first
impurity type, b. subjecting the first sem conductor substrate to a first
thermal treatment to thereby reduce the first inpurity density in a
nodi fi ed | ayer adjacent one main surface of the first sem conductor

subst r atgaped. DURNSS ehé | Agoaibpingashd/pardiffiidny effeetsmedi fn-gpe | dopant wi th the

reduced first inpuri densi onto a _sec t by obtain a
modi fi e&%&%mg&%é&&@q Qﬁ d’® %F%?&‘.’e&i ‘ﬁgg%%%g%%&g%ﬁayae&tq Pans u%f)r/ed | ayer
of the nRéisfdvelsRerepd doped layer now has an n-type doping property. Finally layer

23 also has a dopant conceniration of about 10™ at/cm® and remains n-type.

According to a variant of the inventive embodiment, an additional thermal
tfreatment step can be carried out between the ste'ps illustrated in Figures 1g and 1i
to further reduce the p-type dopant concentration in the transferred fayer 15.
Again, this thermal treatment is carried out under a neutral atmosphere, for

instance helium or argon.

Without departing from the scope of the invention, instead of starting with a p-type
subsfrate 1 to fihally achieve an n-type doped final substrate 25, one can of course
aiso start with an n-type stariing material to achieve a final p-type subsiraie

comprising the epitaxial layer.

According to a further variant of the inventive embodiment which can be combined
with any embodiment or variant alone or in combination, at least one further layer
is grown on the layer 23 with a fourth impurity density. The fourth impurity density
can, for instance, be of a p++ type, thus with an impurity concentration of the order
of 10'® atiem®. Thus, a substrate like needed in optoelectronic applications, such

as in a BCIS image sensor, can be formed.

With this method, it is possible fo prevent contamination of a Smart Cut™ p-type
fabrication fine by n-type dopants {phosphorous} and, at the same time, high
quality n-type SOI substrates with an epitaxial layer for use in opto-electronics
(BISC substrates) can be achieved, as one starts with the better quality p-type
subsirates.



substrate, in particular by epitaxial growh, with a second inpurity
density of a second inpurity type different to the first inpurity type.

2. Met hod according to claim1, wherelth step d) is carried out such that the
transferred layer has a third inpurity density of the second inpurity type.
3. Method according to claim1 or 2, further conprising an additional step
e) of subjecting the nodified secopdafppstrate to a second thernal

treatment after step c) and before step d). 4. Method according to one of
claims 1 to 3, wherein step c) conprises: f. creating a predeterm ned
splitting area inside the first sem conductor substrate, such that the
predeterm ned splitting area is inside the nodified |ayer with the reduced

i mpuri tyl. denddthyd @or afabAcdiingd, a psefmasonalistoby shpstehieg, int headiculat a

sem conductor substrate to }he .
semiconductor on insuiator substrate, comprising the steps of:

a. providing a first semiconductor substrate with a first impurity density of a
first impurity type,

b.  subjecting the first semiconductor substrale to a first thermal treatment
to thereby reduce the first impurity density in a modified layer adjacent
one main surface of the first semiconductor substrate,

c. ftransferring at least partially the modified layer with the reduced first
impurity density onto a second substrate, to thereby obtain a modified
second substrate, and

d. providing a layer on a firansferred layer of the modified second
substrate, in particular by epitaxial growth, with a second impurity
density of a second impurity type different to the first impurity type.

2. Method according to claim 1, wherein step d) is carried out such that the
transferred layer has a third impurity density of the second impurity type.

3. Method according to claim 1 or 2, further comprising an additional step e) of
subjecting the modified second substrate to a second thermal treatment after
step c) and before siep d}.

4.  Method according to one of claims 1 {o 3, wherein step ¢} comprises:

f. creating a predetermined splitting area inside the first semiconductor
substrate, such that the predetermined spiitting area is inside the
modified layer with the reduced impurity density, _

g. attaching, preferably by bonding, the first semiconductor substrate to the
second semiconductor substrate to sandwich the reduced first impurity

density layer therebetween, and



second sem conductor substrate to sandwi ch the reduced first inmpurity
density | ayer therebetween, and 11 h.subjecting the bonded structure to a
third thermal and/or nechanical tredtinent such that detachment occurs at
the predeterm ned splitting area. 5. Method according to one of clains 1 to
4, further conprising providing a dielectric |ayer on the nodified | ayer

W th reduceq i %Leicﬁi%g Qﬁé'?:ioh?eg[i %gu?fﬁﬁ@qg FUGRS HeMhal @n@RE REciHdnidars 1 10 5,

wherei n the remal hi ng” par rst sem conductor substrate obtained
during step c) treatmensedchathad dedauhinmendtoaserd eb ik prasieteyuised spEting a
subsequent sem conductor substrate fabricating process conprising at |east
steps c¢) and d)a're% Met hod according to claim6, wherein step b) is carried
out such that steps c) and d) can be carried out at least two tinmes w thout

repeating step b). 8. Method according,to f claine 1 to .7, wherein the
first afd SM@M PRRATHRE tor g aigs o &%r‘finfgﬁﬁ%rufmmﬂ”%{n%ﬁ?yiginga? nospher e,
in particul giiedtrideasr Y thatidiiieiager with reduced impurity density.

8. Method according to one of claims 1 to 5, wherein the remaining part of the
first semiconductor substrate obtained during step c) is reused as a new first
semiconductor substrate in a subsequent semiconductor substrate fabricating

process comprising at least steps ¢) and d).

7. Method according to claim 6, wherein step b) is carried out such that steps c)
and d) can be carried out at least iwo times without repeating step b).

8. Method according to one of claims 1 to 7, wherein the first and second
thermal treatment are carried out in a neutral atmosphere, in particular a He

or Ar atmosphere.

9. Method according to one of claims 1 to 8, wherein the first impurity type is a
p-type impurity and the second impurity type is an n-type impurity.

10. Method according to one of claims 1 to 9, wherein the first semiconductor
substrate is one of a Si, Ge, GaAs, SiC substrate.

11. Method according to one of claims 1 to 10, whetein the second substrate is
one of Si, Ge, GaAs, guartz, SiC, in particular comprising a dielectric layer on

one of its main surfaces.



9. Method according to one of clains 1 to 8, wherein the first inpurity
type is a p-type inpurity and the second inpurity type is an n-type
impurity. 10. Method according to ome of clainms 1 to 9, wherein the first
sem conductor substrate is one of a Si, Ge, GaAs, SIC substrate. Method
according to one of clains 1 to 10, wherein the second substrate is one of
Si, GCe, S I L cul ar LAl el i c.layer on
one of i1€s MetTPLStioprainy o b o et B EAMRIGH (B8 s BURE dadbl YY"
11, wher ei nist metHd ratgel oHOra* ¢ dienst 10y iasoms/ctfieancatige setordl Fhaor§ t o

5*1016 atong/cnB8 and_ the.second inpurity d ity and the third inpurity
densi ty ar 6o Kot dEPUTY ARty |4 LR SEPReOTSh B PETIRIAR014 § o
5*1014 at ong{cGigRge 480 5Mt'hedls a0t os@dintgerhd one of clainms 1 to 12, wherein at
| east one additional layer with a fourth inpurity density is provided on

the layer with the second inpurity density. 13
13. Method according to one of claims 1 to 12, wherein at least one additional

layer with a fourth impurity density is provided on the layer with the second

impurity density.



METHOD FOR FABRI CATI NG A SEM CONDUCTOR SUBSTRATE ABSTRACT The invention
relates to nmethod for fabricating a sem conductor on insulator substrate
conprising the steps of: a) providiqtg a first sem conductor substrate with
a first inmpurity density of a first inpurity type, b) subjecting the first
sem conductor substrate to a first thermal treatnent to thereby reduce the
first inpurity density in a nodified |aye j i-p surface of the
first seni CHETHEORFOR pAERICATING 5%@@&6&%#&%&?% ally the

nodi fied | ayer with the reduced first inmpurity density onto a second
substrate, to thereby obtain a nodified second substrate, and d) providing
a layer, in particular par epitaxial growh, with a second inpurity density
of a second inpurity type di ffer&BﬁTﬁgCThe first inpurity type. By doing
so, a contam nation by dopants of the second inpurity type of a fabrication

| i ne using sem conductor material with dopants of the first inppurity type,
can be greviewdrgidn feldBes to method for fabricating a semiconducior on insulator

substrate comprising the steps of: a) providing a first semiconductor substrate with
a first impurity density of a first impurity type, b) subjecting the first semiconductor
subsfrate to a first thermal treatment to thereby reduce the first impurity density in
a modified layer adjacent one main surface of the first semiconductor substraie, ¢)
ransferring at least partially the modified layer with the reduced first impurity
density onto a second substraie, to thereby obtain a modified second substrate,
and d) providing a layer, in particular par epitaxial growth, with a second impurity
density of a second impurity type different to the first impurity type. By doing so, a
contamination by dopants of the second impurily type of a fabrication line using

semiconductor material with dopants of the first impurity type, can be prevented.

FIG. 1a-1i



