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In the pRBNAMR, thisDGAd B Specil REBSWERBWAS preparadasimd d®ighy dbped substrate as
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insulator (SOI) substrate is obtained.

However, the use of a highly doped substrate can lead to the following problem: It can be
observed that cross-contamination from one donor wafer, e.g. with a high dopant
concentration, to another wafer, e.g. with a lower dopant concentration like in the standard
SOl substrates, occurs within the production line. This leads to unsatisfying dopant profiles

in both the p++ type SOl wafers and the standard p- SOl wafers. In addition, during



subsequent annealing steps during the Smart Cut (tm

process, a diffusion of dopants out of the highly
waelopedod3ayer occurs which further deterioratesPCIEP2009/001382

substrate. According to an Zalternative nethod a

standard SO substrate with a thin p- (or n-)

sem conductor |ayer was used as starting materi al over

which a further sem conductor Jayer with a p++ dopa
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partncul?ﬁ,’r}?ﬁ{étngﬁly%pw%ﬂ#@)‘fermd' fied first sem conductor
ayer over, 1n particular on, the nodified first
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deteriorated by annealing steps in the SO fabrication
procedure. WD 2009/ 106330PCT/ EP2009/ 001382 3
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concentrations is observed and the dopant profile can not be deteriorated by annealing

steps in the SOI fabrication procedure.

Preferably, the dopant concentration in the modified first semiconductor layer is higher than

in the second semiconductor layer. Like already mentioned this kind of substrate plays an



Preferably, the nodified first sem conductor |ayer can
be a highly doped n++ or p++ seniconductor |ayer, thus
wowaok/1es3s8mpant concentration in the range of 1POWEP2009/001382

atons/cnB up to l1lO0atons/cnB® Thus, with this nethod,

t he hi gh dopant concentrations necessary for high

guality inmage sensors can be achieved with an inproved

dopant concentration profile through the different
importangyeles in p,agtf@.lq;bnry optqelgxt@fglccjappnqegog%@ﬁdwnh the improved dopant
concenﬁsmﬁ:%gﬁigt\%lch bleS aPhigYed &ilttP theXVEnti?€ method, improved final

sem'conductor Tlayer. pant concentrations in the
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achieved with a clear interface between the highly

doped first sem conductor |ayer and the second
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the sane time. Thus the epitaxial deposition can be
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Prefera'bgp tWQ @B?@@grﬁgf%gmlé%@ggg}gs% %p% h ﬁa?@l (F)t{: S'Fsﬁ or p
semlcobquctmplaaent alwsomthfatctnpamheorgcremmhooﬁn thel rapge . of ABCcatamsem® up to
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have a thickness in a range of up to 8 pm and/or the
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sem conductor |ayer and during the growh of the
second sem conductor |layer with its | ower intentional
dopi ng concentration, an unintentional doping of the
second sem conductor |ayer can arise fromthe first
sem conductor |ayer, but also fromthe backside of the
S(] substrate , thus fromthe base 3, or froma dopant
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Preferably, the first and/ or second sem conduct or
| ayer are obtained by a CVD process using chlorine

W@ 2)0p/1e638E ai ni ng precursor gases. |t has been PGUBEEP2082001382
that the nore chlorine O i4 present in the precursor
gases, the less the negative inpact of autodoping.
According to a preferred enbodi nent, the process
paraneters, in partjcular %ﬁ% wth pressure and/o

Accordgngowm preferablerambpdimanisihe; et‘@ﬁ)%? futpea tFansPBeent material. For
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2009/ 0633 [_.EP. /00138
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Preferably, the first and/or second semiconductor layer are obtained by a CVD process
using chlorine (Cl) containing precursor gases. It has been observed that the more chlorine

Cl is present in the precursor gases, the less the negative impact of autodoping.

According to a preferred embodiment, the process parameters, in particular growth pressure
and/or growth rate and/or deposition temperature, can be chosen such as to limit the
autodoping effect. Preferably, the growth pressure can be lower than 400torr or further
preferred even lower than 100torr. According to a preferred variant, the growth rate can be

lower than 2 micron/min or even further preferred lower than 1 micron/min. According to



Figures 2a - 2b illustrate a typical dopant
concentration profile in a sem conductor substrate

WO awphe@sed according to the invention in conpRCT/BRI002/001382
one fabricated according t® the prior art process.
According to step a) of the inventive nethod, a SO

type substrate 1 is provided as illustrated in figure
One way to fabricate such a substrate 1 i g% 0
anothebarefeweewarlemﬂc@ FpPORHeM frBBGTaturR| @mBe wwm P§ C or even

hngherﬁ%’ﬁpfdﬁeé the steps of providing a donor substrate,
. g. silicon wafer or a transparent substrate |ike
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an insmb@tlawra)n thiei ddnor substrateyad) drgatingoéd anedetgrmztedrsplitting area inside

i ke, hel h
e doBBESHE oo S EAT B A 058, i, e, na 55
detachﬁt@@ﬁénﬁ’élﬁdeﬂdf thé donérdubstrate fro@ the b@hdédu behsraiandiessubstrate at the

bonded to a base substrate, e.qg. r Si |
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atnen upon %e predeterm ned s ttlng ar ea.
result a sem conductor on insul ator (SOl) substrate |s

.obtained. Wth this net the | I f
The 'W"?Qﬁ?q aﬂ%‘t V@I?rﬁest Hg 88%‘3@68?[8[]'& geh%]ojié'/e% tRERS er:edIqugae sensor,
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already B@R}'On%é'é?‘tﬁ R Pveptvesne %%t I oy e crgale # HPSUPLR SStrate which
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pically silicon. However, depending on the
the sulamalte cation also other materials are suitable, like
for exanple transparent materials, like quartz, which

find their application in optoelectronic ap ﬁl i cations. i
Advantageous embodiments of the invention will be described in the following in relation to

the Figures.

Figures 1a — 1c illustrate the steps of one embodiment according to the inventive method for

fabricating a semiconductor substrate, and

Figures 2a — 2b illustrate a typical dopant concentration profile in a semiconductor
substrate fabricated according to the invention in comparison to one

fabricated according to the prior art process.

According to step a) of the inventive method, a SOI type substrate 1 is provided as
illustrated in figure 1a. One way to fabricate such a substrate 1 is the so called SmartCut™
technology. This method typically comprises the steps of providing a donor substrate, e.g. a
silicon wafer or a transparent substrate like quartz, providing an insulating layer on the donor
and/or on the base substrate and creating a predetermined splitting area inside the donor

substrate, which is achieved by implanting atomic species or ions, like helium or hydrogen



On the base 3, or on the donor, an insulating |ayer 5

i s provided, which is typically a silicon dioxide.
Womees30 agai n ot her insulating materials |i KRCEEPI00%9D1382

nitride or a stack of |ayers night also formthe

insulating layer 5. Over the insulating layer 5, a

first sem conductor layer 7 is provided, which is

typically a silicon |ayer also for this
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p-type Kkinds of doping in a flow of hydrogen wt
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concentr of 1017 or nore Atons/cnB and in case of
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On the base 3, or on the donor, an insulating layer 5 is provided, which is typically a silicon
dioxide. However, again other insulating materials like silicon nitride or a stack of layers

might also form the insulating layer 5.

Over the insulating layer 5, a first semiconductor layer 7 is provided, which is typically a
silicon layer. However, also for this layer, other semiconductor materials like germanium

might also be used.

The thickness of the insulating layer is from about 50 nm to 1500 nm, preferably in a range
of 100 nm to 400 nm. The semiconductor layer 7 typically has a thickness of 50 nm to 800
nm, preferably 55 nm to 200 nm.

According to step b) of claim 1, illustrated in figure 1b, the next step of the inventive method
consists in doping the first semiconductor layer 7 to thereby obtain a modified first
semiconductor layer 9. This can for example be carried out in a diffusion chamber 11, thus
leading to an in-situ doping. Typically, doping is carried out with boron or phosphorous
atoms to obtain n-type or p-type kinds of doping in a flow of hydrogen with temperatures of
about 900 - 1200°C, preferably 1100 - 1160°C and for a time duration of 30 seconds — 4
minutes. This treatment will turn a p- semiconductor layer into a p++ semiconductor layer

with a dopant concentration of 107 or more Atoms/cm® and in case of n- semiconductor



7 layer as first sem conductor |layer to an n++ |ayer

Wi th a dopant concentration of 1017 or nore Atons/cnB.

W b@onesso st ep according to the invention (stepCUERI009/001382
claim1) consists in providing a second seni conduct or

| ayer 13 with a different dopant concentration than

the one of the nodified first sem conductor |ayer 9.

This step is typically carried out_in a epi-reactor 15 17
layer agfiistasemicpaduygter |ayes & @Rdntk Mves Wit aodonaqy gongentration of 107" or
moreAf’o‘rﬂé yed by epitaxial growth on the nodified first

sem conductor layer 9. For a silicon layer, the used
precursor gases can be TCS, DCS, or silane and for
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10" to 2taxi0'Usdtomistant lmeidmmm theodtxparrg rsad:aroad ant dleing tbmgssowth of the

il e R R R L e

t he second sem conductor layer 13 with a fairly
const ant dopant concentrati on of ab

Figuresagananc: £, illypieate cdonant p@@%wfatloncam?&speﬁ)éswals'?cpﬁeuctm substrate

fabrlcat'éadbfzéc?rglgg 'i&tthéems?oé\'%&glﬁ{en't ur@ Phyt ra‘:m@ doB@bdtrate fabricated
centration going up atons/ cnB. The

accordingdtthe plagreart methad cl@cribgd &u‘th%labyvg(lagar@rﬁb profile
whi ch conti nuously, nonotonically, increases and
becones rather flat towards the subsequent buried
Figure Q@ai ithestiatgse the BapAnt mm'cenlratym ohdbe y axis olersssa grosz0gection of the

cunsagp RS b FAB T S e Bobond e secon

semlcomtbﬂbdyeﬁaiEdm&ﬁ(aoIfallrlwg;dn@tatdnedopa%erddnoentraﬂw basbout 4 x 10™
con wafer. In co

stoms G0 i g M Hha e e el by A cEhucor toer o
with a %%Hn?\é&ﬁcéﬂtﬁa"ﬂoh fg%m@ u;S)fo 95@101%{6?1%/&%3 WThe highly taps@iayer 13 has

substrate with hin p- (or n-) sem conductor

actually gydapant P[Pf'é%lWé@hs@fm"t"ilﬁ@s'Via'tn@ﬂP@l"'C@Ubr'"maéﬁs &nd becomes rather

flat towEHfs hE's uﬁgé%tfé?l@dd{ﬂe‘aroﬂld"é’ f%l‘;le?’\ﬂ< BAXp Tﬂkﬁagé\'ﬂﬁs Qﬂﬁé\{ﬁess of 200 nm.
oncentrat nitis prowde eln |gu %lon

Then, the bused axide insidatinglaye jsoe peasentashio Regien I|by|@rt Qishawn example,

which vgés fﬁ@?@%@& %8@&@@@{.{9 ?r“/e%o ggegﬁngﬁsu% Jte)fi vé%%é silicon wafer.

doped Iayer has a dopant concentratl on goi ng up to 7

o cond s O R SR8, 54381 bR VB Gy o

methodBinN@ifiely aPstasditt SO $iRtrateawith AGhHCH- @ISt sexhieohductor layer is used
Region IV, This layer_is thus quélyl oned bet

as starhe@.raﬁgeﬂﬁl OXR WD Bufurbgr Sem ST R ?|p+*DZ%++> dopant

concentratiéh fiEUpr&ided. he LikewWiy Fgard 1 hiRegimimicanduatear theViely doped
in Region IV has seen its dopant concent ration

semicondleston dayeg, Witl itshdepantncansentiation ohdhederdat gbriop 18" oatoms/cm’.

€ la ddgath cORQMiratinh to 7
SubsecBEuP B MO N WAL JofeERh ekl it cBRBHRARRTBin up to
buri ed oxide | ayer. Conparing the two profiles, it
appears the for the desired optoelectronic

applications, the profile illustrated in Figure 2a is
pr ef er abl e.



According to a second inventive enbodi nent, the steps
illustrated in Figures b and 1 ¢ are carried out in
w0 b@ogaase0 devi ce, nanely in the epi-reactor 15PCHBP2009/001382
that, in Figure I b instead of doping of the first
sem conductor layer 7 in an additional diffusion
chanber 11, doping is carried out in the epi-reactor
This_has t he advantage that only one tool needs to

x 10" aje"ﬁm. dban follomsche dhindquly dapedrreniserductardayssisady present on
the staftin§rSGRURaly iﬂ%@gﬁoh v EARL Pyer & ﬁ@%rdbsﬁiéheé%e't\ﬁeérhﬂ\e Regions |I

epi-reactor, one wafer after “the other is treated
and the/\hernechgxm layes regionudi dAue e diffusion] thea [owyly doped élnlp septconductor

layer m‘Nﬁ ?fo% f\‘éﬁag Feﬁégbﬁfdi. p%rﬂ %Qgﬁtrgfﬁbnﬁan?s'ﬁgveq nhthe end, the

dopantsmoﬁiecbfsthmmgmyildoped Iawem R&gian It fist gaowes {($aem ﬁerrt Region I) and
esired ag t ~chan

then degfiies F0p8 B TR L BHS BYRF <G RaTR PVShyclfBfes. it appears

the forC fRNGResired eoptobléstronitedpplitatibfs!r thel prafilgolludeatadhineFeglire 2a is
wi th doping using inplantation. Wth the described

preferaplgyent i ve met hod, the fol | owi ng advant ages can be
achieved with respect to the known nmethods in the
prior art. Wth respect to the process for fabricating
Accordingderdl sesanddnventiygiginbedimentithe stansritiustratedrinaFigares 1b and 1c are
carried %'ﬁpﬁlt alnid hBvite Mam lﬁ‘ThJ’ érrégclg?%c%‘ LAre %l?rléefb instead of
resent I nventi o rings vant age that dopant
doping axfdbs-fmsirﬂmmoMuomT Iayek7beta/veedd|llonmydlﬁlaqlerd chachber 11, doping is

crte A S RBES R 51 5 o OB 8, Do o e
providedfingtbad bf tved. Reteanody theovérall Eitsicatiom proteesvs eagienty carry out as

in the %r%tﬁsgﬁ%&%@%ﬁﬂw n &gghqe@%&a%eingﬁgiqefﬁ{%gon chamber 11,

approxMHt@lyrﬁﬁPWatfer*soartehﬁeé'i@HthdtHens%bcfmthySﬁrﬁrdalrﬁlﬁllar providing the
material is a standard SO substrate with

desiredsdqpand iryet ebthel sg@pd@\egplc%qt@pprdaﬁrﬂ/%authe?eame time as the layer is
grown, \?\ﬁ@d%@ﬁgd“abﬂfr{)tlcﬁbéﬁg el ovef ftdnHi 0@1 b 15W QWP?@W'QQIBH@B achleved This

In tu /'n- secon ayer w r own
abrupt change liketilustiated indaurevecannai be, acalelveg tréith @npgmmgsmg lmplantatlon
concentration can be achi eved inside the p++/ n++
nodi fied first sem conductor |layer 9 and, in addition,
With thé klescribetkeintvergiveonethodf thedollowih @adparitages camperacBievad with respect

o th JEaiCHRRE R A0S0 e, b B SO 8 e <

semicohictsN &wbstratee whidhusearka)fromher$ep substigter aathea gmd or n++ first
then increases within the p++/n++ | ayer with prjor

semicopgigiy d%ﬁ@’( dbe Pie§ante "Z‘tﬁnt'o"f‘hgﬁngﬁmtt‘ﬁ ?%‘@Wt?ﬂﬁerﬁ‘?\/émpam Cross-
contamm%ttlﬁﬁdnsl% Up&tWeBh FSTY CABERLEL SHd SR T BbSEd C80I PRafers within one
achi eved, which find their application in
manufaghtrivgl line ragni be, eliminpted: iand| hermerieagdues énstopsdoping rof the  first
. | u N
semlcohgl\?;cébl’;l\éﬁgfrs ')éfﬁ %é\nggio\%fn d%t\%ﬁ'l én E{]@? @Q%f&%%%op:t Eg&“é 8an be achieved
which ispﬂe'pesdenMufﬂ‘re startamgB®| matetiml.not depend on t he
starting SO substrate, and to have tail or-nade dopi ng
| evel s, which do not depend on the bulk nmateri al
With re&p@dt|talﬂhe?meﬁwdd1inrvdh|bnwmtim¢nhMIaﬁwa stdndatd 8101 substrate with a

] roves, t he t conc tr ion profi b
p- semicBOSGISS EYSE Vel RER BN 2 s O Piganaeios e Sagaistally grown
and ovélaphiel i fuen fHe' Sin- %@&bﬁ@WWr bé ghiin ié that, Wthahe utvleatwe method,
nodi fied first sem conductor |ayer 9 and durin

a highgg océﬁmng;fcqrw@nyemdcebn%m\m ingiger thes Ry wn@od'f'ed first

semicoh@Y&ér Ia?élegta'nﬁnfﬂ adfifd ) AnE QBAEMtFoh YPofil@Nn the p++/n++ layer 9 can
uni ntentronal doping of the second sem conductor |ayer

13 can arise fromthe first sem conductor | ayer.

Aut odopi ng nay al so arise fromthe backside of the SO
substrate 1, thus fromthe base 3, but also froma
dopant release fromthe walls of the deposition
chanber vvalls or ot her parts of the chanber

FU Y . o s a o e I Y



The aut odopi ng proceeds through a two steps nmechani sm
out-di ffusion of the dopants fromthe material into
wo b@giesber and then re-incorporation of the BOPEP2089/001382
during the subsequent growth of the second
sem conductor |ayer 13. According to the third
enbodinent i nvention out-diffusion can be reduced by
t|n12|n86the deposi tion paranmeters of the

be kephgssentialianer akierebpvRiveomanginsically. oderﬂtﬁéh'ﬁk'k%ss (see figure 2a),
wherea@rlﬁﬁéé'rt%ﬁseé BRJ RRES id FERIsANINIR - the |ba+hﬁkfelatbefW|th' ptiotidrtitechnique

deposition pressure, the deposition
(see fgtuee@b)r ature or the surface gas velocity. W
2009/ 106330PCT/ EP2009/ 001382 10 deposition tenperature
hi gher than 1000C or even higher than 1075C t he
Thus, vatlt théopi/ergivefrﬁethbdparpebier semicoaductonsulestchtes cam be achieved, which

d di t he thi I t . .
find thef Bupisallon 2 pRRISENSFol BPALHIESdb SPaHs GsF3panyD. e inventive
method RSisEAfthefmbfd Pas$iBleOfb PavewIpger protess OWRIOW in terms of doping

dopants, the nethod accordin tothee?t;glrd enb rvrjp

specneq,,g/\gycra,lrg additiongogpot dgpgnd an fie, staftiag leauk%ﬁﬁ@t()dl tgphave tailor-
made doPindBl&8. WhicRUSGRA o8 BEAUIBR A bORINAERECAHNaBIebeen

sérved which is attributed to a reduced
out-diffusion. On the precursor side, it is preferred

A third H{/eﬂﬁ\‘?? gygoﬁﬁﬂ%@{ ﬁg{ﬁe? ﬁﬂa%%%%% ﬁépirﬂgoﬂb@ﬁt%w%%rtgﬁligrl?y reducing

SI he nor ato
the impaot efcaipbendreenaweallediauiodpping”.of aut odopi ng. Thus Si H4
is worse than SiH3CI which in turn is worse than
Si H2A 2 which is worse than SiHCI3 which again is
After doInG ¢he firenisénicbAdudtonialyey7 tovbbtairt the rdedifiee firsi spmigpnductor layer 9

and dug@é’fl{%&gg\gt?g {h%g%ﬁgpgfgIsgﬁuﬁo?@tug‘%éfléygﬁg%g] ?sjﬁat\)/v%q intentional doping

concen%‘éhér@%’r?ﬂﬁmf&ﬂbﬁé’ladddﬂ{g 6ﬁ!he%c@h§‘é@ﬁﬁcﬁﬂ1d@bto@tla96¢astcan arise from
ept |l ower by optim zing the subsequent thermal

the frsﬁ rS@mlﬁ@ﬂt@tordayehe‘\ldﬁéo:ynaernah.aéSQ:aHsgefrcaehﬁhev*é%Fkﬁwe of the SOI
substra'té rT_ptthﬁ@ flofif tHePbabe tShGH 2 cﬁ%ﬁ?ta ddhdnt TBle8Se from the walls of the

ature or to use ove nentioned dopants Sb
depOSItmn piambehavalls rmmtsebpansvaftthetmrmberomtoqﬁpﬂrfwgpwﬁ"y leads to a

certain egrgcljartb%ngf theV\Qeg%)og /d%Bﬁ%S%BgIT/ rﬁ?r?eOQa%/eQQ B8Ad 1 3, but also of the

transition region of the profile thus between the highly doped 9 and lowly doped layer 11 and
which has an impact on the electrical device characteristics.

The autodoping proceeds through a two steps mechanism: out-diffusion of the dopants from
the material into the chamber and then re-incorporation of the dopants during the

subsequent growth of the second semiconductor layer 13.

According to the third embodiment invention out-diffusion can be reduced by optimizing the
deposition parameters of the first and/or second semiconductor layer, e.g. the bake
pressure, the bake temperature, the bake time, in situ etch, the deposition pressure, the

deposition temperature or the surface gas velocity.

For instance with a growth pressure of lower than 400torr or even lower than 100torr, a

growth rate lower than 2 micron/min or even further preferred lower than 1 micron/min and a



11 dains 1. Method for fabricating a sem conductor
substrate conprising the steps of: a) providing a

W@ R000806330N i nsul ator type (SO ) substrate (1)PCT/EP2009/001382
conprising a base (3), an ifisulating layer (5) and a
first sem conductor layer (7), b) doping the first
sem conductor |ayer (7) to thereby obtain a nodified
first sem conductor layer (9), and ¢) providin

depositinrc taraperatdre drdhe't than 3904° SPB)eVﬁPtmg'éerdW@f‘e?%%t% the autodoping

effect cggqj%n,tedggég:_entrati on than the nodified first
sem conductor |ayer (9) over, in particular on, the

nmodi fied first sem conductor layer (9). 2.Method

Insteaqa %‘rzﬁhgéﬁ%@r? i @%a}rrlmrﬂi?d %%B%irﬁb ttg‘%hgofﬂ%t e&%ﬁﬁmﬁtaﬁéé&n optimized
deposition precursors and/or dopants. Instead of using boron or phosphorous atoms as
dopants, the method according to the third embodiment uses arsenic As or even further
preferred antimony Sb, for which a reduced autodoping phenomenon has been observed
which is attributed to a reduced out-diffusion. On the precursor side, it is preferred to use
silicon precursor molecules containing chlorine Cl instead of using silane. The more CI
atoms in the molecule the lower the impact of autodoping. Thus SiH4 is worse than SiH3Cl
which in turn is worse than SiH2CI2 which is worse than SiHCI3 which again is worse than
SiCl4.

Finally, when the desired doping level and doping profile in the first and second
semiconductor layer 9 and 13 are achieved, a subsequent degradation can be prevented or
at least kept lower by optimizing the subsequent thermal treatments. On the one side this
can be achieved by limiting the total thermal budget in time or temperature or to use the

above mentioned dopants Sb or As rather than B or P with their lower diffusion coefficient.



sem conductor layer (9) is higher than in the second

sem conduct or |ayer (13). 3. Method according to claim
wa2ep/1®33mher ei n t he second sem conduct or | ayePCT/LB)009/601382

epitaxially grown over, inlparticular on, the nodified

first sem conductor layer (9). 4.Method according to

one of clains 1 to 3, wherein after doping, the

nodi fied first sem conductor |ayer (9) is a highly

doped n++ or p++ sem cond qtor | ayer. 5. Met hod

according to one of cl ai m';bi"‘?% 4, wherein in step c)

t he second sem conductor | ayer (13) i s provided as a

n- or p- sen conductor |ayer. Met hod according t
Metheidrfoefabyipating a semjsiongucton S\é%ﬁttqt% GP@P“&‘?Q dve \St?@ﬁ(?fﬁ

dopi ng, and grow h of the second sem conductor | ayer

occur at the sane tine. 7.Method according to one of
ac| aprawdmgta)snﬁcorvmnramatet typedPQihsubstrate €1)compristhgoatase (3), an

in msuqatlng layer (5) and a first semiconductor layer (7),

b) doping the first semiconductor layer (7) to thereby obtain a modified first

semiconductor layer (9), and

c) providing a second semiconductor layer (13) with a different dopant concentration
than the modified first semiconductor layer (9) over, in particular on, the modified

first semiconductor layer (9).

Method according to claim 1, wherein the dopant concentration in the modified first

semiconductor layer (9) is higher than in the second semiconductor layer (13).

Method according to claim 1 or 2, wherein the second semiconductor layer (13) is

epitaxially grown over, in particular on, the modified first semiconductor layer (9).

Method according to one of claims 1 to 3, wherein after doping, the modified first

semiconductor layer (9) is a highly doped n++ or p++ semiconductor layer.

Method according to one of claims 1 to 4, wherein in step c) the second semiconductor

layer (13) is provided as a n- or p- semiconductor layer.

Method according to claim 5, wherein doping, in particular by diffusion doping, and

growth of the second semiconductor layer occur at the same time.

Method according to one of claims 1 to 6, wherein step b) and c) are carried out in the

same fabrication device (11), in particular an epi-reactor.



10.

1.

12.

13.

sanme fabrication device (11), in particular an
epi -reactor. WD 2009/ 106330PCT/ EP2009/ 001382 12 8.

wo/kdoboeb3according to one of clainms 1 to 7, wheP&i/RP10h® 001382

base (3) is out of a transparent nmaterial. 9. Mthod
according to one of clains 1 to 8, wherein the
nodi fied first sem conductor layer (7, 9) has a

t hi ckness in a range of 50nmto 800nm preferably 55
MeTROOACEOIHIRGHO QREIECIATHS TsBchriherein B tase @t %L;Y)eqf a transparent

lyhas a thickness in a range of up to 8pm and/or
the insulating layer (5) has a thickness of 50nmto
1500nm in particular 100nmto 400nm 10. Mt hod

M@Q\%glr %ér:dg’gghg nﬁe%&%l‘aﬂkgslho d%g(\:nlz\gfég‘ﬁ%g'rﬂoaiﬁgd ‘f‘i&ﬁas'étrﬁconductor
lager(7rS) has @ tﬂli&knemaemea rangeeffaonst toa8ﬁ0rmm prefesably 55 nm to 200 nm,

onduct obt a
o B SH Ao SRS BT 3E b (B2 125 ThB, g op o oum
a6 0thei inulhtngRYeP {5) tagi dthickness b 50nMetoeli500hhe irgpastichlar 100nm
pressure is |ower than 400torr, in particular |ower

tor40MM.00t orr, and/ or the grovvth rate is lower than 2

m cron/ mn, in particular |ower than 1 mcron/ mn,

and/ or the deposition tenperature is higher than
Metiogiaccording ta preiphelaimsghée 9t whereirothsclopests waadayg Sb or As.
according to one of clainms 1 to 13, wherein step a)
conprises: al) providing a donor substrate,

Method according to one of claims 1 to 10, wherein the first and/or second

semiconductor layer are obtained by a CVD process using chlorine containing

precursor gases.

Method according to one of claims 1 to 11, wherein the growth pressure is lower than

400torr, in particular lower than 100torr, and/or the growth rate is lower than 2

micron/min, in particular lower than 1 micron/min, and/or the deposition temperature is

higher than 1000°C, in particular higher than 1075°C.

Method according to one of claims 1 to 13, wherein step a) comprises:

a1) providing a donor substrate,

a2) providing an insulating layer on the donor substrate or a base substrate,

a3) creating a predetermined splitting area inside the donor substrate,

ad4) bonding the donor substrate to the base substrate, and

a5) detaching a remainder of the donor substrate from the bonded donor-base
substrate at the predetermined splitting area to thereby transfer a layer of the

donor substrate including the insulating layer onto the base substrate to form the
SOl substrate.



a2) providing an insulating | ayer on the donor
substrate or a base substrate, a3) creating a
w@emdaoason ned splitting area inside the donorPCT/EP2009/001382
substrate, a4) bondi ng thel1donor substrate to the base
substrate, and a5) detaching a remai nder of the donor
substrate fromthe bonded donor-base substrate at the
predeterm ned splitting area to thereby transfer a
| ayer of the donor substrate including the insulating
a a t i tor
14. OpfYEoINE SBopoE PRERIM pdD 588, (AR Ry e semiconducto
s Mstrate fabeicatedi accortingto, oneofelaimsclitat 3 mage sensor,
conprising the sem conductor substrate fabricated
according to one of clainms 1 to 13.



