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the donor substrate In the next step the donor substrate is bonded to a base substrate, e.g.

a further silicon wafer, such the insulating layer is sandwiched between handle and donor
substrate. 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 semiconductor on

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
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semiconductor layer over, in particular on, the modified first semiconductor layer.

With this method an improved semiconductor substrate can be achieved as, the dopant
concentration of the modified first semiconductor layer is established only once the SOl type
substrate itself has been prepared. Thus, during the fabrication process of the SOI
substrate itself, the same kind of donor substrates like in the standard procedure can be
provided. Therefore, no cross-contamination from donor wafers with different dopant
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
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can be achieved with the desired dopant level in one process run which has a positive
impact on the dopant profile compared to prior art process in which doping occurs by

implantation after the growth of a layer.

According to an advantageous embodiment, steps b) and c), thus the doping step of the first
semiconductor layer and the second layer providing step, can be carried out in the same
fabrication device, in particular an epi-reactor. By doing so, the special provision of a
diffusion chamber, which is usually used to dope semiconductor layers, becomes obsolete.
Using an epi-reactor for both steps, thus facilitates the production line, due to the fact that
one tool, like the diffusion chamber, is no longer part of the production line. In addition, in the
epi-reactor the wafers are treated one by one, whereas in the diffusion chambers about 100

wafers are treated at a time.



can be achieved with the desired dopant |evel in one

process run which has a positive inpact on the dopant
woe@wbib@3conpared to prior art process in whi chPCHBP10AY001382

occurs by inplantation after the growh of a |ayer.

Accordi ng to an advant ageous enbodi nent, steps b) and

c), thus the doping step of the first sem conductor

| ayer and the second |ayer providing ste can
Accordingrtoj @ grefefabjenembedisaait, thehaseaganohe gut PE@ trqqspparent material. For

mstanc@aghét‘fi‘m)reoflfbgﬁ'giesr@ﬁFBQrem;ﬁMn%&Pld“aho%ﬂe EQQrﬁ%%kﬁcy of the base

I Tfusion cha ich I's usual
substrauswhtresmaqbeo thenvisibledwavelengthyange, ku@fmerseq%‘gaw peoptoelectronic
ng an epi-reactor for both steps, thus facilitates
apMmm@ﬁg ‘production line, due to the fact that one tool,

i ke the diffusion chanber, is no |longer part of the
pro -rea

a5 0H51 80 BBl S A R b S5l  range o

50 nm 9 @f)gﬁinﬁ’rbréfé‘%l?fss m’ﬁthzobO&anf@dirSthérs%cbh@%taﬁrﬁlccﬂtduator layer can
time. Accordin g}pgferabl e enbodi nent, the bas

have adhigkpressointa Eﬁngﬁ qfruphion@ HEhtaNGRrShe Asulaging 'P)ﬁ%’t%?rﬂ:%a"e a thickness
of 50 n?W?J i50d ¥RE .ﬁg?ﬁkg@? 980 G 8206 WA OVath the éUv@Mta@%oh@%ethod it is

transparenc base substrate wth respect to
pos&blmtelmd)\edevawl)edl@p&ﬂ amgyvly waped samlmég@aﬂa}yer%wﬂhm a WIde range

o iS5 5 BRPUBPEY A4 10 AP A honh Bopes yr n

presentéiof ki tisiskeri lowly dopeddaysr vﬂﬂleﬂmepmgat)é desiregdepantyisofle 55
nmto 200 nm and/or t he second sem conduct or Iayer can

avaniBRES g aRgRR bied A0SR arRncle uP¥ies s oty imis the
lmpactWIdlffuﬁlomaE%ﬁ bﬂo&é ptéferanly, tSb éé)ﬂbeﬂ osed)Vin brdendo limit also the |mpact of

UV TN 5 LIENE A i A

modifielf St Eé}ﬂ%neuctbhla‘}léf‘ﬁﬁé a8 rlng?I fhep owitl @ &ife sédonidssemiconductor layer
possi ble to provide a th y doped Iay r

with lt@rle\yéhd@teahonﬁltkasarcqnﬁﬁmva%be@ | U P g 02 the second
semlcotnlaﬁcl%fﬁfe?@ %HQé‘tfroH{g{ el firSt se‘m%@ﬁ@&géﬂﬁ?éd bui ngo from the backside

S use can he use of these dopant
of the BOhsubstrate ,|thp@ﬁbnnmeoh>aam%| arirormaedopant delgase éfPHbFf}ﬂ walls of the

r
ceposiii Rt AR ol P08 $57sL b i e ARBIGHIRD Gyl e 1o o
certainsdgyradatibncofothe |degered tdopongt lavel inttke semiconductor Iayers but also of the
transition region of the profile thus between the highly doped and lowly doped layer. As a
consequence the electrical device characteristics become negatively affected.

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
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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



production line will be used to create the substrates

according to this invention. The invention al so
WQ@OO&M@@NO opt oel ectroni c sensors, in parti cUPGF/ER2909/001382

i mge sensor, conprising the seniconductor substrate

fabricated according to one of clains 1 - 13. As

al ready nentioned above, the inventive nethods all ows

) to t [ b [ [ j
ons, intanghe vienen SUBHEAPL e Pothalep el daasdubblrate' . bariedto a base
substrd(teér;rugggi. SERSHerMllicoh Waks, seh IHEShE@hng Afherns agmausched between

ment s of the invention wll be described in the
handle fand|domion gubsirate] Subsequentiy, e FEnpaipder, of the dpear supstratgcis detached

i | Lust,rat e ' . i .
rom i, SRR, %S S 951 P FEC B BRI ALS Spling 4i8a folowing
thermas ahé&for ahechaaival Fegtmerst Bzon- thebpiedetesminedesplittingated. As a result a

. dopant conce ' ile. i . ' . .
comiccIgBPT srcPESBly o] Sbbhltin SRR RIS, By e msuating
layer fiR@STRSEIF BOfveD tBB&hfibsAdiRtcrdapeararanifereed bothihepddnor substrate and

art process. According to step a) of. the. nv ntivq
the basraulirates Tite P ALRETS 4 SRoNAN RGPS Sride Tayer (BOX)
illustrated in figure la. One way to fabricate such a

substrate 1 is the so called SmartCut(tm . technol ogy. .
Accordirgly theeS0b typeypibsiiate, 1 oenided li‘sStfeﬁe?‘Wgf ahg "UF"%Y%meg%/ comprises

a basetai},gﬁggglrlzgﬁ’l%ﬁ.aﬁ?\yg %rg deferidihy SRANthWagpiicorfalso other materials are

_ _ Subs ['"'ke quartz, providing an
suitablé Nlikg &dri x@nEy dranspatent mitenals aliky guada whieh fingetheir application in
substrate and creating a predetermned splitting area
°pt°e"?9§§ﬁ"&'eamﬁ'€a or substrate, which is achieved bg

Lmél anting atom c species or ions, |ike helium or

rogeni ons, int h ! . . .
On thesg@@ e %ﬂ@rcljcgqusérp itsg?qqgad%fﬁ? {sta%%gd!sgs\(&n%hqg wplcally a silicon
dioxide?.ﬁ?ﬁfvé@ér?gg?'rngoth@rf‘lh’s”tﬂitﬁig_ friate rial lin@fsiticon Ticidetdrea stack of layers

_ atinglayer is sandwi ched between handl e and
might also dornsthiesnsuating BYes2quent |y, the remmi nder of the
donor substrate is detached fromthe bonded donor-base

substrate at the predeternmined splitting area . .
Over thelihsvlating fayehé: mafirstisemitondueteartiayeatl 7 is pERviSs Whigh is typically a
.. __the predeternined Ltiing . : .
sion' 3 2 o35 o B 0 oo ettt he germanium
might 8lRbdeng@d. Wth this method, the insulating

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
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semiconductor layer 13 with a fairly constant dopant concentration of about 4 x 10™
atoms/cm>. The second Region Il corresponds to the modified first semiconductor layer 9
with a dopant concentration going up to 8 x 10'® atoms/cm®. The highly doped layer 13 has
actually a dopant profile which continuously, monotonically, increases and becomes rather
flat towards the subsequent buried oxide layer (BOX). This layer has a thickness of 200 nm.
Then, the buried oxide insulating layer 5 is represented in Region Ill. In the shown example,

which was fabricated according to the invention, the base substrate 3 was a silicon wafer.

In contrast thereto, Figure 2b illustrates a dopant profile that is achieved with the prior art
method in which a standard SOI substrate with a thin p- (or n-) semiconductor layer is used
as starting material over which a further semiconductor layer with a p++ (n++) dopant
concentration is provided. Like in Figure 1, Region | illustrates the lowly doped
semiconductor layer with its dopant concentration of the order of 7 x 10" atoms/cm’.

Subsequently, in Region I, the highly doped layer has a dopant concentration going up to 7



The next step according to the invention (step c of
claim1l) consists in providing a second sem conduct or

wo 2000106830 Wi t h a di fferent dopant concentrati oOPCT/BB2009/001382
the one of the nodified fir&t sem conductor |ayer 9.
This step is typically carried out in a epi-reactor 15
and vvi Il result in second sem conductor |ayer 13

18 ved_by epitaxial growth on the m)dlfledflrs
x 10 %@Wﬁé%dJe%rfol|°a~gsetheéhm#aw'yadcsqqd. Eqmicengustor layRs qj@éey present on

the staﬂlhg%tﬁlsﬁfbs%ﬁeeﬁ RégloR fv.Tihs I1dYepis PusHdshidRed Bt &n the Regions I

dopi ng the l'ayer, again boron or phosphorous n-type or
and theybujeskoxidp dayer ragonuleddueite diffusianh they [pvdydoped 4hie ssemiconductor

layer uPH%ﬁ%na{Vh ﬁsgggrl HSSar?f c%\%ggtratlélr?&}% acﬁﬁgve dhﬁ#ﬁ@ the end, the

dopantctmpﬁietofdbed‘egﬂly aoped Iayserom Régionridéirst grovis Xseedl frommoRégion 1) and
car

e 0SB BUES T S 900 e R o, spers

the forl &%erdeeired noﬁtbélécﬁ@ﬂb“@ppll’daﬁobﬁsﬁfé Qrofilef flustratéd in Figure 2a is
doping. Figures 2a and 2b illustrate dopant

preferaplgncent r at i on profiles of a sem conductor substrate
fabricated according to the first enbodi nent (Figure
2a) and a substrate fabricated according to the prior
Accordiagttorresernddeventiveembadinest. the laps(iltigiated Eb'flgUF&SglﬁP énd 1c are
carried %"Elt H St 8&.&@%&#9&9”@ Qﬁler%% LRt Ll? Ns@thdt iR A gl?t’é' ‘Fb instead of
Sus a cross section o e SUBStrate on the x
doping I%éghe)rfrst sa‘rnlchlmdlmbcpralayecfb'nneaﬂ addlllomalcrbffuﬁelp@hdmbm 11 doping is

carried o&ﬁ é? qu régb%%ﬁ {% jﬁ?{sr Q?]g X 8%"’%'&,8%? tﬁat;gri{ﬁl e tool needs to be
providedtinsteas of fvo. Fagtheanored tt’r'&gvmll Fdbricatiore przeds id eadidreto carry out as

in the e@btgé?]cé::gcker? 8{“1'9 &\%f@'gqe% tﬁgd trgg )Qreﬁ/ﬁ% VA hlgﬂpg%of%ﬁéon chamber 11,
approxfﬁhﬂ@l Y16t RRfersaxi@r trdsteiagt Bl Yambytirie d BRI pI%"rtﬁHdlére providing the

whi ch continuously, nonatonically, incréases an
desiredidepant ieviehphihie sacendsemiserductrs RYAsskhatihe same B@e as the layer is

grown, Qﬁé qgﬁ‘r@d %Bﬁgﬁ%ng%—ma%r éﬂiﬁ?rhlgﬂfﬁ) fov Iabﬁgﬂ‘?é@olﬁé i€ 3Chieved. This

buri e insulating layer
abrupt crmg@sltkntlmmatedaeg‘f igurel 1 cannat btemhavgdnwm»mﬁm@ usipgiipplantation.
was fabricated according to the invention, the base
substrate 3 was a silicon wafer. In contrast thereto,
With th&idgscribethinvéntivetmethed, thecfoﬂmmihg pdnémtbge$ han be sachieved with respect

o the SHPME 0Nk B A 2SN Bt P aicating
semicoh@Y®6r isuby&e which starts from a SOl substrate with a p++ or n++ first
semiconductor layer, the present invention brings the advantage that dopant cross-
contamination risk between lowly doped and highly doped SOI| wafers within one
manufacturing line can be eliminated and furthermore, due to the doping of the first
semiconductor layers 7 in an own doping step, a tailor-made dopant profile can be achieved
which is independent of the starting SOI material.

With respect to the method in which the starting material is a standard SOl substrate with a
p- semiconductor layer over which a p++/n++ first semiconductor layer is epitaxially grown
and over which in turn the p-/n- second layer will be grown is that, with the inventive method,
a higher doping concentration can be achieved inside the p++/n++ modified first

semiconductor layer 9 and, in addition, the concentration profile in the p++/n++ layer 9 can



as starting material over which a further
sem conductor layer wth a p++ (n++) dopant
W@ awead3s@ti on is provided. Like in Figure 1, ReHEPR2909/001382
illustrates the lowy doped sem conductor |ayer with
its dopant concentration of the order of 7 x 1014
at ons/cm 3. Subsequently, in Region Il, the highly

oped | ayer has a dopant concentratl on 0| n
be keptl@&%?"é'?lhﬁﬁ?'c% at leprievalves BYROOIaNCalliYer dit 'Clﬂg‘?ﬁéd (see figure 2a),

wherea%‘?fTHE@r'égH% 8hd !tRYE incRédRaAithhA QE87H++W+I [gep WRtht pritd art technique

substrate in Region I'V. This l'ayer is thus
(see fgp(ﬁ;?b) oned between the Regions Il and the buried oxide
| ayer region Ill. Due to diffusion, the owly doped
thin sem conductor |ayer in Region |V has seen its
Thus, wittpmetmwnwemlethbdpsupemor eamiamgdustor shlaatratem cambeattieved, which

| |l e.of .the hi i n Reqi . .
find thef 5P RBR0G 1 RB\AERNGEo R RRBRUIR 15 TEaS SRBROHool Ghu8 inventive
methocﬂﬁlaisnfdrmwhdﬁe fprSIbléf tcﬁtﬂlaOéléiﬂaﬂg%ypfoceﬁbrmaﬂbwgmt fems of doping

profiles, 1t appears the for the

spec'esOmﬂu@p areddipe dapptiderend an t h@rféaﬁa\neﬁfslssvtﬁt@é% r3fi%tp have tailor-

made do‘%u@ 1BYEIS, @ﬁlch%oﬁ{cﬁfd‘éb@m 8n tHE BAKFhaEribCavailasieond
ventive enbodi nent, the steps illustrated in Figures

1b and 1c are carrled out in the sane device, nanely
. - 0 i .
A i e SlsGHRREAC ey rifsh 83t pd R EoAoR 8RR by recucng
the impadtiofta pheordedrusalled “ehtadiopingll, doping is carried out
in the epi-reactor 15. This has the advantage that
only one tool needs to be provided instead of two.

After dépihid ey firet semicoadaster Rlyer T &b obiait ihermodlﬁeeﬁst iserrmidector Iayer 9

o ol 8 e 1 ) SR s 35 T et oo

concenir%tloﬁpﬁf Ganh[ENtlShéﬂ d'd?)(ﬂ\g/\@f leSse?bAd tséﬁﬁ%d?@u@iorﬂ rslafﬁan arise from
articular, providing the desire

the f"rsrt es\emucmdqcm gé@bn‘&“"@@‘?ﬁ'ﬁ@ﬁﬁ%t%ﬁo eEy@rfrom the ?@Fésgsnef the SOI
substrarté qe t?ﬁ ﬁ') ltrﬂé/%s‘]% éJ‘P troR) deddgee r@@%gé’tfrdh'i‘qw%valls of the
rom relons I's achi eved
depOSltabT ammbeamﬁslork@thet pass rQittba ¢hamrbajur°¢ltqdqpmm@ptualéy leads to a
d t
certain SRy Eoon"bf i BB 6 ERSG IoVRLAT R (e Y, 30 P ot also of the
transitioraregien etthegrefie thusbetesperdhe hightyndopeddhvandritwlp depéed layer 11 and
., the prior to the process for
which haélﬂ’f)'@éqqcﬁﬁngh%é%c@@ﬂg‘i&'ﬁ C'}ﬂjﬁg‘?{'a&é whi ch starts
froma SO substrate with a p++ or n++ first
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



sem conductor |ayer, the present invention brings the
advant age t hat dopant crosscontam nation risk between
WO aMbAto@ddped and hi ghly doped SO wafers wi t hi PCHER2009/001382

manufacturing line can be )i m nated and furthernore,

due to the doping of the first sem conductor |ayers 7

in an own doping step, a tailor-mde dopant profile

can be achi eved which is independent of the start q%% .
depositinl teraperafuse . highemthass HRA°G or eNen righiathen Wil thiveautodoping
effectc%fbr feRdcdpterial is a standard SO substrate with a

em conduct or | ayer over which a p++/n++ first

sen1conductor | ayer is epitaxially grown and over
instead B st e Fsiod e SGEERE 10 LE| I prfBIRGHNSeS optimizes
depositioh pesdur$drs candiemdbgarits hirstezd oh sisithg bdmnpeﬁphesphorous atoms as

Ified fjrst sem conduct qr | r 9.and, in ti
dopanty e, siethact PEEYBOEoE O e RUTERs F35s diSafié s b Byen further
preferré® RhtiMDRG BB, Fot WHidhah retuédd bamdopigophveomenon has been observed

nnnotonlcally over its thickness (see figure

which IFRTENEPd 10 aeruaash QUBHEUBIABN PP AISE4SG ERiEn b @referred to use
silicon %b?éd?ﬁ I’T%Y&;ruli# Eﬁntﬁﬁu‘&f chidrinkeEN sty 6PeRING SR, The more Cl

e I nventive nethod, superior
atoms Fetieqooléouledhe dower thetimpachef adodeningy Eals Sii4is wersg than SiH3CI
e l;
wich 15153885 38h 2 CoBh R ESEHALURR, PR 4R i horse than
SiCl4. furthernore possible to have a | arge process wi ndow in
terns of doping species, which in addition do not
depend on the starting SO substrate, and to have

Finally! ayHe ﬁﬁdeddﬂwwgidpﬁige|lévelmbh@hd@mngloprod@emdthen firdte and second
bul k material available. A third inv |ve

semicongkElRE fayeRgr b3 ArR-aeBYRH: R HeentPahas tm Xl B prevented or
at leas} ﬁg‘)‘lclg %eodtm%b tRE s%b@@@%ﬁmﬁ@rﬁlélq}éa@rﬂents On the one side this

tef doping t first sem conductor
can be agfueved bm lipiiting the tféalnih@rmaleaquqtg'ﬁ tigeeh O dgrperagire or to use the
yr. ient.

avove ipXFbnc B8Pt e As G B3 BN R Ber ciffysion coeflcie

dopi ng concentration, an unintentional doping of the

second sem conductor |ayer 13 can arise fromthe first

sem conduct or | ayer. Autodoping nmay also arise from

t he backside of the SO substrate 1, thus fromthe

base 3, but also froma dopant rel ease fromthe walls

of the



deposi tion chanber walls or other parts of the

chanber. Autodoping actually leads to a certain
waelgpaasst on of the desired doping | evel in theCT/Ep0%001382

9 and 13, but also of the tltansition region of the

profile thus between the highly doped 9 and owy

doped |l ayer 11 and which has an inpact on the

el ectrical device characteristics. The autodopi ng

proceeds through a two s;&qs_ nechani sm out -di ffusion

of the dopants fromthe 8" into the chamber and

then re-incorporation of the dopants during the

subsequent grow h of the second sem conductor |ayer
MethodAeetabaralina @ semicondueler supytatesamprising ibe steps of:

out -di ffusi on can be reduced by optim zing the

deposition paraneters of the first and/or second
a)semprodidimgc silicdrageinsudatgr typed SEHksubstrats (iF)ecomptisingagk dase (3), an

aeoRel i Bue BT and SRl bl bitefeh atur e or e

surface gas velocity. For instance with a growth

pressure of ]ower than 4 rr_or,.even |ower than

O OGIBITG. 1B oSS HES IRl YR ) SomRar By 1R 2cpapified firs
furgeta,qgorm@t&néﬁ} (bpweg than 1 mcron/mn and
adeposition terrper ature higher than 10000C or even

hi gher than 10750C t he aut odopi ng effect can be
redp#ﬁﬁﬂm |§§é<§ﬁgl 53! mibOn A 1h (& ( 1Wﬁntﬁ%ﬁhﬁé’reﬁ?&@ﬁéﬁt'%gncentratlon

I rd nent uses Optl m zed e osl tion
pr dban $he moauf@nd"rrstjsqmlnoeduthSlaea@(%fovasmm §apisulan ofy; the modified

ph hor pants, the nethod according to
th??ﬁﬁ%’ﬁ%ﬁeﬁ%@g arsenic As or even further
preferred antinony Sb, for whi ch a reduced aut odopi ng
phenonenon. h een ,ob whi s attributed to a ..

VB BEEs i Bt G1EET dn rare S pidkent Sapeafitation i he Modified firs

séthRbRAUASK lhPe®F |§hlbh§ﬂﬁaﬁfr€ﬂ1¢r§elzbn6@bﬁﬁ¢drﬂ&ctor layer (13).
containing chlorine C instead of using silane. The

nmore C atonms in the nolecule the | ower the inpact of

M%m&dg&&3|nthBUﬁaﬁﬁ H|40f $ W\Aez? ghl'ﬁ@nse%oﬁa@eﬁvi\febﬁdhl_%&slayer (13) is

turn 1s worSe t IS worse tha

epitaxisly ggewm over, mp@rélculﬁaﬁnshemodmﬁdqﬁnst gemigeerustaglayer (9).
desired doping |l evel and doping profile in the first
and second

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.

sem conductor layer 9 and 13 are achieved, a
subsequent degradation can be prevented or at | east
woewb/103%er by optim zi ng the subsequent ther nBCT/EP2009/001382
treatments. On the one sidéd2this can be achi eved by
limting the total thermal budget in tinme or
terrperature or to use the above mentioned dopants Sb
ratherthanBor with their | ower d|§ r}
Mstr@ﬂfaqgomg@anﬁ@ f'a'%t1h'6’d7 hereRpine asedg) & out'ot a transparent
mafdfiafonduct or substrate conprising the steps of: a)
providing a silicon on insulator type (SO) substrate
(1) conprising a base (3), an insulating layer (5) and
r c r ) ;
Mgéﬁr%dc%‘lhc ?glﬁgf@r%%eﬁp E:I;irﬁ%’ gl E(fwg whg}elﬁﬁgé Eﬂ%alﬂgddﬂsrt?gmlconductor
layer @ 9% has adhntkndesmnlaag&nge(cﬁ)SOnantb 800nmn gqwettralyy %5 nm to 200 nm,

oS5 SRR el 4%, L 7 ot u o

arsd76t ﬁ\@ﬂﬁsllﬂhl@rfg lagge(5) (hAs Ditidknebs op 80kACtol 1B00AM, it particular 100nm
nodi fied first sem conductor |ayer (9). 2. Method

toAQUHMYi ng to claim11, wherein the dopant concentration
in the nodified first sem conductor Iayer (9) |s
hi gher than in the second sem conduct or
Methadoatcatdiog i ere obclaims hwtq9owhereln/\mrcmmn¥ @@e@!@rﬁb or As.
sem conductor layer (13) is epitaxially grown over, in
particular on, the nodified first sem conductor |ayer
Mefod zaccmteiﬁr‘rgodoaonerdﬁ rfpime  dnédo of0,c Mdnienain 1theo figst and/or second

sqrg@éﬁc'ﬂ?@?rf tl%eéd% alagg elg)pdékfé\zs :g'rcgcsétsgfnﬁghggg@tigﬁ@ Ircontaining

pleaM®or gasedyvet hod accord| ng to one of clains 1 to 4 ,
wherein in step c) the second sem conductor |ayer (13)
is provided as a n- or p- sem conductor |ayer. 6.

Mdeoé’cc%?&ﬁ%% ﬁﬁetcﬂ c‘lﬁn%'sn‘l' ﬁ) 1Wﬁ@rbfh Hherirb@th pféssure is lower than
articul ar f usi on growth of th

49Qtetndn s&ﬂﬁ'@dﬁdﬁ% tha@yép t%rcu@nde{@r e Hawh tf‘f!ﬁ?els fower than 2
rr@(?&ﬂ/ﬁﬂ alg:lcﬁ?arr@dtf‘é?r IbePiHan Inﬁc‘:r@hfﬁﬁln ah@ ﬁthé"@?ﬁ(ﬁltfbnstb%erature is

are carried out e sane arlcatlon
higbei than(10001G, iniparticaarinigheatham18f%°Cr.eact or . 8. Met hod
according to one of clains 1 to 7, wherein the base
(3) is out of a transparent
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.



material. 9. Method according to one of clains 1 to 8,

wherein the nodified first sem conductor |ayer (7, 9)
whamaodsbo ckness in a range of 50nmto 800nm PCT/EP2009/001382

preferably 55 nmto 200 nmi3and/or the second

sem conductor |ayer (13) has a thickness in a range of

up to 8mm and/or the insulating |ayer (5 has a

t hi ckness of 50nmto 1500nm in particular 100nmto

400nm 10. Method according to one of clainms 1 to 9,

14, Oﬁfg)g(é)l‘résf?oﬁiees&%ﬁnhﬁ déft?d@llaﬁr Tnat%oé %%né’@r cobnpriéiid1@de semiconductor

Ing to one of clains , Wherein the first
sabsdrate fabicaled assnidinghttuenaef ¢lans 1 tor €3.0bt ai ned by a
CVD process using chlorine containing precursor gases.
12. Method according to one of clainms 1 to 11, wherein
the gromh pressure is |ower than 400torr, in
particul ar | ower than 100torr, and/or the growth rate
is lower than 2 mcron/mn, in particular |ower than 1
m cron/ mn, and/or the deposition tenperature is
hi gher than 10000C, in particular higher than 10750C.
13. Method according to one of clains 1 to 13, wherein
step a) conprises: al) providing a donor substrate,
a2) providing an insulating | ayer on the donor
substrate or a base substrate, a3) creating a
predeterm ned splitting area inside the donor
substrate, a4) bonding the donor 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
| ayer onto the base substrate to formthe SO
substrate. 14. Opto-el ectronic sensor, in particular
i mage sensor, conprising the sem conductor substrate
fabricated according to one of clains 1 to 13.



