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generate electron-hole pairs in the wafer. Due to the generation of the electron-

hole pairs, the concentration of charge carriers, in particular the concentration of
minority carriers, is increased. Hence, excess minority carriers are created in the
wafer. The generation of the excess minority carriers leads to an increase of the
reflectivity of the wafer for the microwave radiation.

Thereafter, the excess minority carriers can recombine with majority carriers, which
leads to a decay of the reflectivity of the wafer for the microwave radiation. A time
constant of the decay, which may be related to the lifetime of the excess minority
carriers, may be determined.
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The surface recombination lifetime is defined as the lifetime of charge carriers
which would be obtained if recombination would occur only at the surface of the
wafer. It may be influenced by the geometry of the wafer, in particular by the
thickness of the wafer, wherein the surface recombination lifetime may increase if

the thickness of the wafer is decreased.
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First, atlasert pulse inothle titraviset camgkiotay beaysed tndeldotively create excess
minority carriers in the layer of semiconductor material.

If a laser pulse having a relatively long wavelength, for example a laser pulse in the
near infrared region of the electromagnetic spectrum, is applied to the
semiconductor on insulator structure, both the semiconductor layer and the
substrate may be irradiated by the laser pulse, since the absorption coefficient of
semiconductor materials such as silicon for near infrared light is relatively low such
that the laser pulse may penetrate the layer of semiconductor material. Hence,

excess minority carriers, which may influence the reflectivity of the semiconductor
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A polarity of the bias voltage may be such that an accumulation of the majority
carriers is created in the layer of semiconductor material at the interface between
the layer of semiconductor material and the insulator layer, or such that an inversion
is created at the interface, wherein a density of the majority charge carriers at the
interface is reduced. If an accumulation is created, the electrical field at the
interface may drive the minority charge carriers away from the interface. If an

inversion is created, a density of recombination partners for minority carriers at the
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An apparatus for measuring a lifetime of charge carriers according to the present
invention comprises a measuring probe comprising means for directing ultraviolet
radiation to a measuring position. Optionally, the measuring probe further comprises
at least one electrode provided at a predetermined spatial relationship to the
measuring position. The apparatus further comprises a microwave source adapted
to direct microwave radiation to the measuring position, a microwave detector
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part of 'thé neasuring probe erm Sspat
may beeﬂaaformmhupdeswmh-dlefanerémeésurh&g oerditionag probe S
e to nduct or struc

FurthefEE, B¢ npiniGath SR SIOGH (HaY b WSHTbra BiF sty of the

measuFfiy posdieet ahust thetbias voﬁbgé may aslE ey beadpplied in the vicinity
different |ocations on m conguctor str tur

of the(jBepaHTIHRAF Ao RoRPPURH [aIBE o4 [ 1RIGHRIEL MeHeontrolled in

the v.EHrtyhﬁrmér ﬁreatsﬁ?m@t pb&ifidh I%%@lrﬁj e& th@deortPl d¥ethe accumulation or
rovid he vici ni ty of the neasuri ng posi t1on.

Inversm@yer raé ‘the a@tartaqeag@tvn@@/n é@? sayenel sempiconsictedmaterial and the

: inity of the measuring position. The applied
msulafg?gaw?rlcc field is therefore well controlled in the

In ona/ieccmmmmelfﬂ tihe atelesist iong etexittddm dosptises voet eectrode provided

cciocdi" b bl SOURAT 0B, Sl B H58Bekal s, Hibrea i e
vicinltymd thdrene asirirag positieyein.a conoerieetboghmant , the at

In anothgrsém o%nr%le%ft lI"u(t?zdaet I%%nprolnséeéc’legpr%d%l c?ocntwéﬁggs Iorforst e?ectrode and a
second electrode, wherein the measuring position is located between the first
electrode and the second electrode. This electrode arrangement may help to obtain
a relatively small component of the electric field in a direction parallel to the surface
of the semiconductor structure to be investigated. Thus, currents in the
semiconductor structure which might drive charge carriers created at the measuring
position away from the measuring position may be reduced. This may help to

improve a precision of the measurement.



adj acent the neasuring position. Thus, the bias
vol tage nmay be applied in the vicinity of the
WO R@R98IRNg position in a conveni ent manner. | RCERB2IGEN07340

enbodi nent, the at |east one7el ectrode conprises a

first electrode and a second el ectrode, wherein the

nmeasuring position is |located between the first

el ectrode and the second el ectrode. This el ectrode

The aarleaagamnele'casodﬁslnpay comprasen an pletadity ofl firsd nelectrodes arranged

along SOFRATY 284 4 BRuElFooL Sepdndstdtfhded AlERs 0aiopg, 3 sgeond tine.

wheretm sla&j isecontli ¢ @sl.parallel tewal@first ilinet 8rd wherein said measuring

positTh CBRUHES B e ol Tl o BYGaSAIAE  ppprmativety, or
addltldr’iuﬂlyﬁeﬂféurdtn&d@@sbrﬁéOélemdbenié%dlmﬁpng@l§ Wal"t? Bf electrodes
i mprove a precision of the neasurenent. The at [ea

C'rculafhe BHEeLPENg nile cHRBEHEBTa RASItieN.i t Thes. fdesifable lectric field
dlstrlb%hSﬁErn‘?é’)e%eaéﬂt%ﬂ%edja?{@ﬁwe%sgrfnﬁtpéélﬂ@ nand a plurality

second el ectrodes arranged along a second |i ne,
The athigastnopei ¢leritadrl Make coBpsieald eleediesadapted o puncture the

somichhdG R SHIAL TR LTHIGHERAPCBRRAHIAN )y bE Bt o o tayer
of semiicbadoatarvableriairpradiied omid gentibenductbeastucture even if the layer
of serficRBH BRI, Mlp gl R cRUeTo e A<V ER G pSIBRTIGAHD Fifgating materia
which deglyr abf %)@nﬁfﬁlbfltfe fdetib@ralicdy rfobrbdons pagieRe Offcisiffdce of the

at the neasuring e(grosul on. e at | east one el ectrode

semicARGUESHp PIrYEIUE neidI BaydRBt &M piieaVgFentine by oxidation of the

semic88AL SRR THE IR al SYH & (tHE Ssenl RBRdUBIHre§BGEILFE RS ex 0 ed to air and/or
connection may be provided to a [ayer of semc uct or

moistyrgt eri al provi ded i n the sem conductor struct ure even

e r L, SK&O. b :
n otnpl, riBoliESDnS S GRILEheleIBE 840 Ahal Pog ARG Brovide ar
electrlt:alr corasplien tbeanedlebiicallyl gordduatae tontad sstmattard iermed on the

. f the conduct r tructure e .
semicBBUEET; BlbtFesnThiS b o st h bohepeReenttdRausegiconductor
structumet fori a;bplgi}rgwtriehe»aewnualgdumtagrbe;tmuo‘rgerdem a maﬁﬂeeqlalternative to

to . air and/or stu n ot her enpodi nents, the at
touching 4Bb'ssa congrEsdna KAy Bedneatl The SIPEUPaE. an
The a@p%‘?éfds(?%a)ﬂquﬂﬁ%?'%mbﬁsénaebéfdrfd G Yas@nfhe@hsVfor applying a
contact structure forned on the sem conduct or

voltaggt peiware INeriesonaiee @and teaIservikABELFIST $tpuetwee holder. Thus, a
corona:'rg{?/% R BCn2Yy 5&THEEHEId We Qf?&hﬂxr@‘ {ree cBi i Wald S\ﬁﬁich may be

‘provided in a manner alternative to touchi
used toheles#icalyndbargs ansurtacelof By layears afdielestrit eratecde formed over

the sem@oﬂepé{o?t sty é}ﬁﬁ%f ér v%’l taggggciﬁie%éﬁcﬁﬁépegﬁarl %\?aﬁ %n electrically
chargeahd sul'faceermay)ndbectuxedst taiceffiodemtd) dpassiVbus, tlie surface of the
semiconductor structure.

The apparatus may further comprise means for moving the corona wire relative to
the semiconductor structure holder. Thus, substantially the entire surface of the
layer of dielectric material may be evenly charged in an efficient manner.

In other embodiments, the apparatus may comprise a passivation solution supply
adapted to supply a passivation solution to the semiconductor structure. Thus, the
surface of the semiconductor structure may be passivated by chemically modifying

the surface of the semiconductor structure.



corona di scharge may be created in the vicinity of the
corona wire, which nay be used to electrically charge
woarwwsiaze of a |ayer of a dielectric nateri aPCT/EP2O8/007340
over the sem conductor strucBure. A layer of a
dielectric material having an electrically charged
surface may be used to efficiently passivate the
surface of the sem conductor structure. The apparatus
The meapsifar ditectingrglirasioleteratiation tobhe MeasurindPORKIoON Mmay comprise
S 0 r t I h
a puidel BN fold (138rc TENET REHESSr mRASHY' KRGS, By, pEtreated in the
semlcoihda.hcaot rstwctatearmabnrremdmtevreaﬁnercbwgﬁw:ahngnthe semiconductor
i ent ma I.n ot her enbodi nents, the apparatus

structthcg i’am&&f?g@ rﬁgé%tf%u on sol ution supply adapted to

A meﬁw@pb}f mel@%%ﬂhgabl (ifetfAk Ubf thatrgetb‘@rrﬁ#m aeosith@rto the present
structure. Thus, the surface of the sem conduct or

inventiony GempriEeseRrayidipgsa iSRARIEANEYCIOR SHUSINTS, CRRATSNAE substrate, a
layer to'f‘eaﬁUfrf&ﬁ‘ﬁ@t|r§’é ﬁx%@eﬁ@lmféﬁﬁgécboér 5§élH°"SUb§tr5f@ a®@Ng layer of a

|rect|ng Itraviolet radiation to th emsasurlng
semlccpmucttpbn rnagrzrtadmﬁorrgeda PNBrses@idl theyer olaft ingykating material. A

measu-FEHﬁante r%’rrnll%éf Grﬂrrh?éacs@%ek?ﬁ Af s rii%byg & adiating the

Sém con or strucilre 1 n an I'Cl ent” manner
sem|comdlm:ioatsnmg:tmﬂeewennmmmneoracﬁathandedwet:hng ultraviolet radiation
ul.traviol et radiat,io ring a. . .
to a pPitids phngiseRtpRil el QL lodie oAt 8 s ding gpsition. A bias
voltagemseélppliéd LRIWERACHePEQBE Hatey aﬂdsémmld@ﬁé Qrontact point having a
ructure conprising a substrate, a | ayer

predefREuTed | SRR RATEITUAITS 0P ATy SNSASTING RASITGR o ARndltgration of an

mtensit?ySf Afcréwael Gé’@ﬁ%horreﬁ@ét%' #lonh OfHEE s eMMRonB@ictbr structure in
layer of insulating material. A neasurenment run is

responss ftor thed Ultm‘éofﬁéa@aﬂléh@fhtlsrm@aééﬁ?ﬁl d8e mathada@f measuring the
lifetimk NG \:r{ﬂ @?Wﬁ%f’% fEFtth #Hrﬁp?"éég‘ rﬂbﬁhgwﬁ'\’éa srezi’t‘ilu'c@hH?Etor structure
and dire to a portion o

Ing ultravio |at|on
relativere thenineaadring @ositionandrrepleatiapdtieaneasuegmeant rgn at least once,

wnere B4 bRBae G SBaLP o BBRAL SRR 801 isung positon and
the at }waxiairfe“ Ubnﬁﬂ:tlﬂﬂm‘iti islmagitainednshi p to the measuring
terati

The 1d3g, ot RGmiFBnAucBEdeareict ABOsR Corubt dpseipd: Hideria form s

semicoMdli@dP SR sLifatbhtrulcturay lsgbﬁtthéameatéwmmmw €flarge carriers
The method of neasuring the lifetinme of charg

in a SHpicONFUELRTt Ht quée§trh"{%'~l‘rﬁg TRY Lhi W@éﬂgﬁtﬁd Since the
predet%trHt‘r‘Féd”sg)a;hﬁi ?él'a‘(ﬁn%ﬁ%B@th@@ﬁ%é Wﬁeggéﬂlﬁ%gfb and the contact

repeatin e nmeasure run at least once, erein '
pOlnt isheaptathackeimihe@tdpast two mee¢asuremantprunst iepredetermined electric

rers oSG 4550 ALRE' 48 S O, Bl S e 0N PG BRE Bty o ne
measurirg pagdiorotiuringuéatch myeasuremexit fuor.niMance, a properly defined bias
voltage may be obtained at the measurement position whenever a measurement is
performed. Hence, when the semiconductor structure is moved relative to the
measuring position between the measurement runs, measurements at different
locations on the semiconductor structure may be performed under well-defined
measuring conditions, and the bias voltage may selectively be applied in the vicinity
of the measuring position, which may help to reduce the bias voltage required to
reduce a recombination of charge carriers at an interface in the semiconductor

structure. Thus, leakage currents caused by the bias voltage may advantageously



sem conductor on insulator structure, such that the
reconbi nation of charge carriers in a sem conductor on
WO ROOBIRDr structure nmay be investigated. Si nBETERZN08/007340

predeterm ned spatial relati ®&ship between the

measuri ng position and the contact point is maintained

in the at | east two neasurenent runs, a predeterm ned

electric field distribution may be obtained in the

be redumeidc dingukiasrvatage mayebe rseiéctediioi agaoydance wdth the measurement

area AR RS 01 B3 BYEL S8 uFRISUAERIMEERED of ned ot the
Providimgsheesemnicamatictdostrebrurevarayacompsiseepassivaing a surface of the

layer REiRsniConauPe . FiptERel iRe PaRsVaRar o Eing IUERE (afuthe rayer of

semmﬁ”ﬁ@@étb?n”m%‘terfélnﬁaam?rﬁﬂ”&@ﬁ%cétadldﬁélﬂfcﬁm dfogaré@drdbination of
on the sem conductor structure may be performnmed under

charguerrmiefst atiog sHrtacs Phip %éﬁm"t‘@wtoéﬁHUP%ebl as
In oné’%'rﬁ@&ﬁrrm ?ﬁéeﬁéés‘f\%t}’or@%faﬁﬁ@ ‘sﬁﬁab? e/ i SydH BV s%f'mconductor
he neasuring position, to reduce
materllaul may eompgiserapalyiag a @arsemaél@nasqlgh@nﬁo ﬁaeusmﬁfaﬂe of the layer of
semucSH&u&%rcrﬂ Eérr?efl e ésn\%‘t c;r?cs Iutnoﬁ ”ﬁageg&‘ﬁ?ﬁ%cgprleast one of
structure. Th ['edkage currents cause y
dllutewmmaggena‘}ucacdmrarugaoselwm oéchjdmgémenbaasmvemtt applying the

passnlJHba STy B R BB, SOl TR surace or tne

semicORd @étodlstrudtnd slidrotidien SREMIESII UE CRArgd EHAiH R cBBbination at the
conpri se paSSI vating a surface of the layer of

surfacgdRpY HfdiRAUSedmat eri al . The passivation of the surface
In ano‘i’r‘c\ert BRDRARENPT theeHa SOREIEA OF thB el We'"'l‘é Br o semiconductor

reduce a |ikel'i hood of a reconbi nation of cha
materighrmagreorapris@cfosmingice layen 19é 3 cdielestide gnateria over the layer of

semicéﬁaﬁb‘&wrrﬁ?t%rﬁeo%e PT@#EHE%”H tﬁgedl ?e%?hé{%b@,acm%@nﬁe surface of

surface o sem con or mater
the lagenmfi semmmmtwtm]rg nateaiesimayileadstd & ireduced tikelihood of charge

surface of. th yer of s nduc material . The .
carrieS e 8RN B Sirrahs, SE B BVEL S senbiEaitifler spaterial
The pdsbwbedniwfdmweurfbbeooﬂ thee daykraof eknficomd witop ralergmay further

compigsBRgHTe A B PR 158 DA CLIY KR §lctric matera
to eleémr@aﬂ9rtd+sfr§ertnétsméé@ %fahéhayeabfanéuebﬁhd Prﬂaﬂ@rl@f Slnce the layer
charge carrier reconbination the surface may

of diefasiie natartal R REH GAIBOISIEANNG. e ShEtacoamvh renaimelectrically
chargéd”ff)ta‘éepgﬁo&nﬁ tllrﬁ)éefu@iﬁle?ﬂ%CBQQHﬁg%néT%r%b?é rﬂ?é(surement runs.

formn ayer of a dielectric materi over
The etlwrllcavyercfmﬁrg@@mscloiw{ecmy nreate aan mhetrpmts@ﬁldelrmfthe layer of

semicaﬁcr?}til%'oﬁﬁ%tie?lla?ﬁaﬂﬁé%gfgﬂ%};qhmgﬂéﬁ Zo(fﬁggjl?rﬁ %ha?&& caPrflers and/or
an inversiehi isoaitaofed: iratige vicinity eof thecsurfacetof dhedayéhef semiconductor
materiséw{'ﬁ%em%fy rﬁgle ! 2 <ee<§ucoef tt?eerlnk Pﬂdu toc*rchnaartg(?erc:arrler recombination in
the vicinity of the surface of the semiconductor structure.

The application of the corona discharge may be performed before each
measurement run. Thus, the measurement runs may be performed under
reproducible electric field conditions in the semiconductor structure.

In some embodiments, an annealing may be performed to cure an interface between
the layer of semiconductor material and the layer of dielectric material. This may

help to reduce the number of recombination centers at the interface.



The passivation of the surface of the |ayer of
sem conductor material may further conprise applying a
WO eavmn29li scharge to a surface of the | ayer oPCT/EP2008/007340
dielectric material to electt@cally charge the surface
of the layer of dielectric material. Since the |ayer
of dielectric material is electrically insulating, the
surface may remain electrically charged for a period
The pspvisiare efufthe cFemicandynter dtraidee onapofutheaneneprse forming a
: I L GA | rfac Cf, ;
pluraliby BF et P EP UGBS BB R RGNt Rl B1 Bmiconauctor
materight By eachsmelasuherneah ranctimeilbad$ omoltaigemagorbe yapphiedgbetween the
carriers and/.gr an inversion i s _obtained i he . i
supstrgfe. i nd 7 e Al MY S St sRyeEres. “anditheatrayigyet radiation
may BBt &fifedted Thos amapoitidd op fredusemidndudtet i Boadtoe having the
e carrier reconbination in the vicinity of th

predegcel?&;i 8¢ spatighseldbignshivitetbe eie edttheepIufglgy off contact structures.

Thus, ¥ alt ¢6d4teh & cohbfet iR Aa tingCiidr B dE¥ iR RESp AidTBGIationship to
bef ore each neasurement run. Thus, the neasurenent

the meagiingposidiopenayheearamded. reproduci bl e el ectric

In andthé} %rﬁ;g&g'mérﬂ”%hé rh{ﬁd?féaﬁ‘éﬁ? 8Pﬂ¢é“b‘i§§ v%h%p%t Hégvetérﬂtne substrate
sone enbodi ments, an anneali ng nay be pertorne 0
and theurat astnore femdabetpodein maw domyprisefpuwwtuongdinet semiconductor

teri t ' [ ' Thi .
structfg B e 5 b i iea®y Bhe RInblepu8T Hesbshih &t as Cehg ratact point
may bételteheridmtyecém?@ctﬁﬁetoptm'sen:‘m)d:bl?;dudtbe sﬂe:lmlﬂ@ndvlue:rh o t?e presence

tructu ma rther c ri se ng a pluralit
of a thi ghgipFlria [ HUER (oL PEcrR i tenily IreMece o BossivelRthe surface of
the sémYRIndfctéentafidust oF WRicH imhy InadReelenMyader §6BAEd when the
run, the bias voltage can be applied betweén the

semicanBdeton SEULHT edﬁeemoqeﬁietop?imaan / @&"&ﬁﬂ_&'b@}t act
The ngefthHBt Bf Readitth faeu%tﬁ@emp'c%ﬁg@déaghb?@ 48%rifg to the present

rectedtoapotl_ono the sentcon uct or structure )
inventleavinmy fuher costsise fednisgaan dnsulatiani strebiyset providing electrical

: | i f . ,

nsuiaP, Suiet, 8 BTl of morfERSr Bkt HEMHFEcdBhudetre. n each

measwpatergl runeltiae iudinahiope tt r@didtéomesey bendjrexisdt tooonerwf the plurality of

poriofh &Y ser AR5 HEHhesbiob S BB 7R 8RRk pornt may oo

provide@ant thenené @nttRe tpl Rty ofPYrEeP oF Siee ReRTitORdBEtor Reructure. Thus,
sem conduct or structure by nmeans of at |east one

the bigseveiagr MpKntRIeCtvRlyabe] aRRiED REWERNatE RSO nife Plurality of

portioR® of t§€ tdenfidbhdue@ari@drd anbiNBeSAURIRREUTHA may help to provide
structure even In the presence of a thin dielectric

a wellidgferedveiediriadieldedigtiirutiamin yhe Gemigondupiessstiugtare,hand also to
avoid SIS, Sekhe SRR L oFIL SHAERINCIp iy ot inutating
materigl.ructure is exposed to air and/or noisture. The

The a etar;s:fgqr}%lr}nsgj?%ﬁéﬁ E?I’él?éllmef %ta'yngor'%riggaartqgagﬂ)rnb rr@?nch, an oxidized
region and a nitrided region. The formation of the insulation structure may comprise
at least one of forming at least one of a shallow trench isolation, forming a mesa
and performing a local oxidation of the layer of semiconductor material.
Embodiments of the present invention will now be described with reference to the
enclosed figures, wherein:

Fig. 1 shows a schematic perspective view of an apparatus for measuring a lifetime

of charge carriers according to an embodiment of the present invention;



invention may further conprise formng an insul ation
structure providing electrical insulation between a
wopbroasazey of portions of the sem conductor sSPETEPRN08/007340

In each nmeasurenent run, thetultraviolet radiati on may

be directed to one of the plurality of portions of the

sem conductor structure, and the at |east one contact

poi nt may be provided in the one of the plurality of

Fig. 2ps:tn<bxivsra; schentatic endssdatonal siewof L\ eserﬂ‘hoaductw structure in a

sage D428, MUBHE TS 4ol B ShAL AR Akyano to ar

embomhfemtdirthecméséhe:rﬁﬂembhate This may help to provu de
| -defined electric . field distrjbution in

Figs. Sant@cirees SSORTALT 41 laPs SPRUSABARIETIRNS T @ measuring

positidH éﬁ@@c@rﬁta‘c??%ﬂ&t%éﬂ&r&%@ eMRRGiMEhYs bitHeSteREdt iPfention;
insulating material. The-at [east one insulation

Figs. 4a ﬁ@épmrtomﬁyhgmﬁqu g satsectipnal yirws oé gcsemigenductor structure in
stage%%ﬂf?hzﬁl‘étﬁ 'c?fnn?éﬁjsuﬁ‘lrg i Iidameegt %aré@ecér‘?ire'f@téégbrdmg to an

e i1 nsulation str ure may co I east one
embodimerdrafithg paeseptigtventionofingd shal | ow trench isol ation,

Figs. S%Qn%gé%sgﬁ%@oﬁsg%g?ﬁ%t@a@ l%ﬁ%ga?ﬁétd?syu Pur%ﬁetfgr?ned on a

semicpnésetor strceunteisodunivig la meth do ocﬂmmsm&ug ol lifetimef ef emamge carriers
the encl osed fi 1 shows a

. Wh in: Fig.
accordiBadiaan EMacupest Bl &6 PeRFoTt BHORPRr at ue 1 or

Fig. 1W§|§%cﬁelmétﬁi 'p@?sﬁéctﬁ)@awﬁv Al & %rﬁpa&émdloogfdromeasurmg a
an enbodi ment of @ resent invention; Fi &%B shows a

lifetimg Qfsharge C@I"ngs- §§%@r to @neembpdinerivt: asent invention.
The a?P?P&tI ﬁ;?% rbcﬁ‘néﬁ@é@ aOfmé‘asﬂﬁHgogr%e nﬁ}"BSUTIHé‘Qm@asurm% probe 108

arge carriers acc |ng to an enbod
may comprise prI@vémourneemS edaptadyto dgact ele;‘drczs'hagnetlc radiation 118 to

a meassﬁ?gﬁ%tn' gavélt‘i?éfﬁ g AnS03Hl aépﬂo{o?rﬁ%ﬁ%ﬂ%e ﬁt . ggurce 109 may be

position 'and a con 2Ccoy
adaptedr‘m@@mmnglat f trtehaltm\eelemirangeelﬁtthereleétrqslagmatlt:cspecctrum and/or
cherm iC Ccr

can b3 RPREHRE Bt SR ilr BuisRoopayAe” B e idiikotheit duration. In one

embodiBesH! ithe aght fsiurge 9b9cban geompriseeas patsed dnmvtomet laser, for
an enbodi ment of theé;)fr esent invention; and Fi

examplRqa ghirOeen GeRJREET Oft BYPPeWel KRN der p§f?9lg°t @Fﬂ@d in the art

adapté@ g Plight REVITPAUEIAENSHT BFEEEEPIINTIRIANINTBHRACT the pulses
neasurln etime of “ch ar ge carriers accordlng

emltteﬂcb)afh%mlfﬁ%hf‘adﬁ a Nalysr ekabout hvention. Fig. 1
The n@%‘%\(ﬁlngsur SRS ‘fuﬁﬁ%?@@ﬁ@{\é%svér?\glé’étr@db 1R Odigd]tgoprowde an

ing a | charge carriers acc
electrical amonmeictidnntinta contaet poedenn ansemi¢anducrtoe structure 117. The

electrﬁigall} Héd%ﬁ%bi&%gﬁ&% ?Ogerﬁgvrtw%x%ot%e h]eogneaghrlng probe 108.
Thus, a predetermined spatial arrangement between the electrode 110 and the light
source 109 as well as the measuring position 119 can be provided.

The present invention is not restricted to embodiments wherein a single electrode
110 is provided. In other embodiments, the semiconductor structure 100 may
comprise a plurality of electrodes, wherein each electrode is configured to provide
an electrical connection to one of a plurality of contact points on the semiconductor
structure 117. The arrangement of the electrode 110 or electrodes relative to the
measuring position 119 will be explained in more detail below.



may conprise a light source 109 adapted to direct
el ectromagnetic radiation 118 to a neasurenent
Wopewiosiednh 119 . I n sone enbodi nents, the |i ghPCEER2H8007340
109 may be adapted to emt 11ght in the ultraviol et
range of the electronmagnetic spectrum and/or can be
configured to emt |ight pulses having a relatively
short duration. In one enbodi ment, the |ight source
In somegearodimepits.s@ostigng fdthe tlighti spercel 468 mayrbe provided at a
r f t n 0 :
dlffere?\’ffl‘é'géntzo@&rﬁ‘%ﬁ tﬁgerﬂe?%gn agsperﬁagp (ZSd %’g?g&@wa%m"@né embodiment,
the Ilglma\scmgca WMmgbmmfseabdaseBaﬂapMd Aodgeateratingelédteomagnetic
._.pul ses em tted the |l aser have a.val about .
radiatBfh, 358 386t 686 Y Rip\ipeR e roder oy e 2 hyPRodbefedturing probe
108. ,efreetighdeolitét adapineg fuethir domgried optieal Ifc:bﬁ'ﬂri?gionents connected to
connection tg a contact point on a sem conducto

the megsuita, PEobie 108 for direckinbraiaetreTwasgiCt 6 AiQhemyed &y the laser
to the ]rﬁgaé'ﬁ‘bfn@ dsiitiifl 149 ér’i@ MEATY M uﬁﬂ%aé%mn@hﬁte@ by the laser

pre eterm ned Spatl al arrangemnen
to theecppstmalcﬁmﬂmoeaﬁdcm@eq:neghto trimeeaswinaPrebel 168 The means for

gundlngﬁlﬂ%ufdd@tuf’r‘?%rﬁl‘tt‘é@ r}%?hgqgsgrenﬂi \fbp%‘;(a Tﬂlgmgeﬁﬁ)ﬁﬁteaone or more

tironis cted'to r‘rbod
opticakfibgitscard fctaroderabye ment mf owirced, pnamstamad/or lenses.

The aggﬁggﬂuggqgabf% T sl%rypnfﬁp%uc%tohg&ug\%%ug%lrﬁee % The microwave
sourcee|1®2t neae dosn sy igiietbwaversdrdde e aetypd WelRknown to persons
ne of a plurality of contact points on

{ t
skilled; 1A 4% @BinalR GXATPGctar §radly SOMRESIIG apgGHM @ode. In one

embodifert! eé rreowaleOso@cact bodesn Rl ldayted Qot PRovide a microwave
measuring position 119 will be explained in nore

signal aving api@latively Nehdrequanayndar examele ieotigquenenef about 30 GHz.
Moreok/bghﬁiesgb‘éﬁr%tégq O‘@Hé’oﬂﬂ riRES Hﬁgro%%vae Géféc%?rﬂm WhICh may be a

tion he neas ring or exa
microveae eetrideneha typhewell gmwadorwsmos smdyed:nmme 8d. a

Tho mha3FRACABIER, 65 AR BE B P HERSAP i, g ponnectes o

curculdtocaDBoﬂhEharcullamrrm@fslcanrtge pbohecﬂélﬁto anTaretehinght05. A circulator

. furth tica ent

s 2 o 0HR SEelL ARl e, Bt FAEHL B Bbt A S TRELEHY 120, a secone

port 12heghd O4_aRat p6rtr a2 atrh@nfuew ;séﬂdmy |§ heod sedt e M@ mlcrowave
nmeasur i ngﬁposn tion 119 and neans fo ui ding radi ati

source 2t dhe BECPRE RAfE AR 1tis qarwested é%llth%@f?ﬁ@ﬂ@ﬁt1§5 and the third port
122 |sC@<5‘rﬁWéét8Ei foOtHd fniBRARAVd At C}BE@lohOSrrfeT'?r‘ﬁcF@ﬁQ\?e fs‘i’qnal generated

guiding the radiation emtt aser
by theemigramavecspnices £0dnehieh isded t@pmecﬁnstqu;rtar1é’0atsdvrensf@mred to the

second' p&GHIFEEN ﬁ‘?@r %}\% %’l%rpél' il Z?Hg/é’ﬁten%%S%S \m?ch is fed to the

apparatus 10 er ¢ rrses a mcrowave
second (@drt TR& mtmrmﬁavedstouhheeth]r@me&;commmteseo ahmmlcw\aawe detector

104, T e bl G o BB e LR AP LS lsfahis reciatin
towardsnthe measuring position 119 and for receiving microwave radiation reflected
at the measuring position 119.

The present invention is not restricted to embodiments comprising a single antenna
105 and a circulator 103 as shown in Fig. 1. In other embodiments, the apparatus
100 may comprise a first antenna connected to the microwave source 102 for
directing microwave radiation towards the measuring position 119, and a second



enbodi nent, the m crowave source 102 can be adapted to

provide a m crowave signal having a relatively high
woRe@aaLy, for exanple a frequency of about BOT/EPR2008/007340

Mor eover, the apparatus 100 tdnprises a m crowave

detector 104, which may be a m crowave receiver of a

type well known to persons skilled in the art. The

m crowave source 102 and the m crowave detector 104
antennacobsectathtec thed nticrcavanie detexttor 104 3or Teeeiving Dliencwrave radiation

reflectbd 1 B ERS TG Heiar 1 38er sons kil led i n the art.

The rhievowgve Mdetsdtopon0412an desesoiigupedt td2iemsdira thi ridtensity of

microNs GRAAIAD el ciash ot Hee J8eBRuIIRGr pogibop 199 %In particular, the
microwaVe etédtof A 04hgamblecadap tHebtorR asife tdn aleRidn d£thd mtensity of
connected to the m crowave detector 104. The m crowave

the reflegigdl MigsAwaxed@diRtiamwhigtt isokiained aftes the measing position 119

is wra&%f’ed %étthhélek'trro%a thc Fa?cﬂahé?ﬁr@r‘ﬁY &k thﬁ@‘ﬁ%ﬁ?%SUF’ce 109, as
ve S| fromthe antenna

will bevwmalned inehore Cteh@llbemwld port 121 is transferred to

The aéﬁ%ra&q%d?opﬁﬁ@ gocﬂ)gﬁﬁég%) O%@ﬁgﬁd&gg%@%tgygﬁﬁﬁo%er 111 adapted

for re@blvmgt theg sermicomavetor axtrudtumen 11Gwadsvill e ewpkainedgn more detail

ion 11 d for rece m cr owave r
pelowy § aeaoaauERg HEUSHES bl haan FomPiEs 2 SHhsttBouhich may. for
exampl8Y 8Bt pRVidéd nrﬁthoﬂ‘rﬁSdffa'a @eﬂﬁicbﬁd@@ﬂ@@%é@ﬁtwcﬁoaﬁfa silikdn wafer. In
a single antenna 105 and a circulator 103 as shown in

one ep'ptg)dlmenﬁ,n the rﬁsﬁ?m@r%@él‘lcﬁﬁ-:rntsgucfurf@ BBWaﬂ 1% Q@ crﬁ;gprlse a wafer

chuck COfTRI { efn &ﬁgmﬁ&@mseﬁenaensai hothteh%rf” ‘Fﬁ@“@‘é?er chuck may
sourc for irecting mcrowave radi ation towards

comprigee ameammp@I)p@@hdh@hva_lrgatermhdF@r@@c@msﬂﬂ@ﬁﬁal connection to a

port|0|’?oc5'fn?r?é eﬂerﬁ%ghﬁ?cfﬂrcgﬂp’? ﬂ?céﬁ b]eo%éae vnSCﬁ‘\eV'sregmconductor
m crowave radi atron rerlec dat e neasur

structyres ihbildler 119. . InTleenbwdinems ewtetaint the B@amlcandbetor structure 117
confiaqqureg tto measur e .an |nten31t%/1 of . m cr vvaveI duct

COMPIISGH A i BYPFEFCe GUBPEFINGNE nEREPNAYCIYsiWdT6h 11§ Sefpjconductor

structir@’ hoRidraf 11 tdih mieC comiyeredete providé0dn celechricadegrirasttion to the
to neasure an alteration of the |nten3|ty of the

substrat®.| ect ed ni crowave radi ati on which is obtained after

In son’ﬁé‘%n’fﬂ?ﬂﬁh‘fén‘?g wsém%n%%wrsswuéta% %ﬁsﬂemw may further comprise
| ectromagnetic radiation 118 by neans of th

[i
a thermmte(rmwwmdap@@ &maanmrd they Smtsmléoaévatqr fgé‘llf‘dwe 117 at a
S

predet}{?ﬁh %’?é I apat m@f n%rﬁe%gesﬁ%r%ﬁﬂéwﬁwfuatlons on the
results eof mealswtemme@ttsr Wturme]dl'/by meams | of tbeegppairaies 1190 may be
re detail below, the sem conductor structure 117 can

nprise a substrate which may, for exanple, be

The app@natded OOnmiag rfor thie r & osrepri SE0 Nblattsofior wad wingsthehs ussteate holder 111

wafer. In
relatlve to ﬁ'ne measurement probe 108. In one embodiment, the means for moving

reduc

the substrate holder 111 relative to the measurement probe 108 may comprise a
translation stage 112 of a type known to persons skilled in the art, wherein the
semiconductor structure holder 111 is fixed to the translation stage 112. The
translation stage 112 can be adapted to move the semiconductor structure holder in
an x-direction and/or a y-direction, as indicated in Fig. 1 by coordinate system 123.

The present invention is not restricted to embodiments wherein the substrate holder
111 is mobile. In other embodiments, the semiconductor structure holder 111 can be



one enbodi nent, the sem conductor structure hol der 111
can conprise a wafer chuck of a type well known to
WO pe®aI9 skilled in the art. The wafer chuck REJEP2008/007340
conprise an electrically contdicti ve material. Hence,
an electrical connection to a portion of the
sem conduct or structure 117 can be nade via the
sem conduct or structure holder 111. In enbodi nents
provideldeatianfixed locaiiconandt the measurement 17robenpPBsean He moved, for

exam QU 1 bR TR 1< (e SR HabtoE, Pin 6 sCtrandi@fion stgoe simitar to
the trdnslaticrvistigeam12] ectrical connection to the substrate.
t he sem conduct.or str r_tictu

et
The MERSEEMAT REGET 110t ehtorf: FaDes SHRAIRES. Ehitprise means for

movin hﬂY@)eIéS@@ﬁédﬂo ffRian tditattione s&@@té?ﬂ@llycbéfalfélfw?talrcﬂrectlon of
at a predeterm ned tenperature.

mcndenfw|qjéneeelsptrpmﬁ9aeatcuwedla GRCR BN gredsENGBastion 119 which
may, B sGRBSEBERIhEnRETEO1P S @Ne@i‘?&ﬂ%cﬂﬁafélﬁu?@@@l‘cﬂhﬂﬁe system 123,

may be reduced. The apparatus 100 ma urt her
The nmn@rfosernﬁumgstheneleﬁmci@ Maye CoNpsiseaan amuata:rr afia type known to

persoh€ sRieUsint thet %ﬁ ﬁ%u'ﬂfg%néctp&q’gqﬁor%a btﬂg fug t in contact with

enbodi ment noving the's
the sajmcamnmtmrvestrtm:tmm 1&g s or emmaiyt b|ar obmole8 fayn cthieprsiesdconductor

structlérlg |1q23t|)f hc')\f%ﬁg%tg? T éﬁ%qtgcgq@aﬂhé)p?gm%oﬁar&%tge%ﬁ:%rr]wductor structure
117 osmﬁmtmgrrmehele@@rrodbl1108uéwaﬁtd ﬁesptel&ﬂvbryanﬁl@theererﬁb@aﬁnents the
he transl ati on stage 112 can be adapted to nov

appargits 1Q0iTeaNEARIRTISS MRRNLIY WOV the) SEMIGORFYGEE istivicture holder

111 inPih@d 2dicYiofli ?&Céké’r‘ﬁgléén' auatsresk 4 ype knownbio persons skilled in
coordi nate system 123. The present |nvent| on I's hot

the art.estricted to enbodi nents wherei n the substrate hol der

By m%ﬂxgc?lue':‘élgw Fon&ﬂi@ihﬁ?u WPQ%&BEF%V{r}glﬁﬁﬁ/x@egé’rm\éch%asurement

str der can eprovi ded a
probe | diht @ portiandft the aeatsmruimtor ;strmnlcwmoasﬁanapdaermsdioned at the

| e 0 t|n t asu probe 108
measdflg BASITBT 78 BoBE RS b e TFRCS! EHRKIe BB, Bylie portion of
the sérﬁ&ogdﬁh&)meaﬂutweenﬂ7pﬂtrh£'e]?ﬁ8rnﬂ)/e semlﬁoriﬁuctor storl'ucture holder
enbhodi nents, conpr ns movi ng the electro
111 i AR (St LR R SO A ey MM ER TR (G, 8ach Oiher again to
positich la@otthen p@frtlcbrﬁ‘Cdfdﬁféi%e@rﬁrcbh&u@t'o@cétf@éfﬁgé‘eﬁ7C at the measurement
radi ation 118 at the nmeasuring position 119 which nma

positiqm 148 fer artirihtie lifrtimaeofzC r@@c@aréwris maitketaser ﬁ‘\t/:rtlon of the
semucSH@u&bF%&ﬁuﬁM@ ?pﬁ?1%%usﬂ%%aﬁ%ﬁg%g8lrvfe@i0?ﬁ'e%guf'§ﬁents of the charge

el ectrode may conprise an actuat or
carrieplfiesiors Mk be eptaimedne art. Thus, the el ectrode 110

The oBFHGARS 0% 9ohy WIEASEIRLASsdd BelF SATRECTOHCTRE power source
106 carebecoonnedted to the electrode 110 and the semiconductor structure holder
111, and may be adapted to apply a bias voltage between the semiconductor
structure holder 111 and, hence, in some embodiments, a substrate of the
semiconductor structure 117, and the electrode 110. Thus, an accumulation of
majority carriers and/or an inversion may be generated at an interface between
material layers provided in the semiconductor structure 117, as will be explained in
more detail below.

The apparatus 100 may further comprise means for passivating a surface of the
semiconductor structure 117. In some embodiments, the means for passivating the



structure 117 by lowering the electrode 110 down to
the sem conductor structure 117 or noving the
woebmwessagle 110 upward, respectively. |n ot her PCT/EP2008/007340

enbodi nents, the apparatus 1T® nmay conprise neans for

novi ng the sem conductor structure holder 111 in the
z-direction, for exanple an actuator of a type known

to persons skilled in the art. By noving the

surfaceedfi thensemiconditatoe strueturel tief mayl cosipiiseva eaonhewire 113 and a

power GERTLS S halb iR o @plla MU SR aBlw el YIS ZRFAE Wik 13 and the

substrptesitdider HHo tamdmrasaﬂp@rtubn of ftie¢ | semfonchatge structure 117. The
ort| on of t

arrie sem condugct sfructu
voltag§ 5bbREd ) thBepBhieh o SEute. ad, bray B8 AtlPe i Gesle” a corona
dischatdd imtile Wign iR @$ the ToRén®MaRE 1188IMBychenBydfhents, the apparatus
relative to each other again to position another

100 rpayt FERRsISe: HBe3BEi (JndNBVRY stheudaipral wirgyt 11 Berelative to the
semlcmbﬁrﬁmct@ﬁ@'ﬁp%ﬁd@r ftﬁé @@@sﬁ%t‘enﬂfotﬁehHfl?thTEeQEmple, the

carge carriers in th ot her portlono )
transiatiaf sia@gsutidrcast b@mlfleunq¢ 1o Thene thp semiconduatenistregture holder

111 ng)??l{hggg&t.Ph (Nié“em%hg\kqg@ﬁr;é'@ 4¢eetb'e%egﬁytr%esemlconductor

aratu r “conprise a
structyreviesldsourideari@dhe Hoeopawere ddr maylide acaptée such that the corona

nnect ed t he ectrode 110 and the semni ducto
aischaf? 45 . AEriBPads 108 Setacnap nl aslpiid o dppifyouided on the
semicdndicteplstrgeuteehorRT 1111_9 RS Cerﬁaﬁt@leéﬁrw@halfg% may be created
hol der 111 and, hence, sonme enb

on thes ghE@rs: 8f %etsr?émg@mdesmu%&reﬁtug%rm LAE Wiy be gxBlajted in more
detail BeRAH F 8dRathd &lectHitUshaye 8A AHBLS @ AAN o ftnERI hicohductor structure

carriers and/or an inversion nmay be generated at an
117 miayt Belpate redugeeh likatibeed| of| ayreconinatideofi ehange carriers at the

surfac8 € FhGendys. %é’{)v?ﬁéﬁ‘%ﬁr%é stiHace %tfﬁ%%l&ﬁ%rﬁﬁ%@tg%ck&e 117 may

nor e detal he appar at us
be obtagrest.i se neans for passwatl ng a surface of the

i o GERHBHE L e sl 5 SURBEATBR . Fconcuctr

structw’errouneayllcbnmmyse:ommawvatlmrmatumrsu;iﬁ@ amg aonnected to a

source. 114 adapted to |y a, vol tage be en
conduff . fiofepiiing: 5:18askalen Sl 1€ e 2 e Semiconductor
structuﬁ@d/ﬂ'? aTRer tpacsrsnﬁa‘tnotrhesoﬂ@m&orrfayctwmﬁhéél%urcﬂemza| compound
he vol tage applied 8% t he power "source 114 may
r

adapt%ﬂjéﬁatr@@% shaneisally avidbraiaatersad en deei sutfaee \nfcmﬂ ggmiconductor
structl?b 4he C?‘Pﬁf%nath\é" ERerhical: st'r[icﬁllr'éhofert‘F?é’dédFFéE cﬁtﬂﬁ% semlconductor

ap ar at us qzé COITprI Se neans nmovi ng t
structumrbﬂlmay @leam fied suieh tiw@zha:bheﬂmm ofta lnemmblmamn of charge

carriord"d] et BrUBSHY A48, WgEdndddnr FOH BRI £ & Fpgucea. in one
embochmmmtoMméupasrrlvamngsbwtmrhwp#ﬂy can be adapted to supply diluted fluoric
acid to the semiconductor structure 117. In another embodiment, the fluid supply
may be configured to supply a solution of a halogen to the semiconductor structure
117, for example a mixture of absolute (> 99.9%) ethanol and pure (> 99.8%) iodine
with a iodine concentration in a range from about 0.02 mol/l to about 0.2 mol/I.

The passivation solution supply 115 need not be adapted to supply the passivation
solution to the semiconductor structure 117 while the semiconductor structure 117 is
provided on the semiconductor structure holder 111, as shown in Fig. 1. In other

embodiments, the passivation solution may be supplied to the semiconductor



111 below the corona wire 113 , wherein a distance
bet ween the sem conductor structure holder 111 and the
WO a2 re 113 nay be adapted such that thePCOIEB2AS/007340

di scharge is applied to the #m conductor structure

117 provided on the sem conductor structure hol der

111. Thus, a static electric charge nay be created on
t he surface of the sem conductor structure 117 . As

structumel 11 Devhibepthe senhiconduater druaturebd bv'/& peovsidadiai another location.

s, 4 Babisind Y Am00nbE BHIHESRutal s sEBRE S8 icaty reacive

passiviationndnl 0B n emaphdebatLyeaisly bersvaded he surface. Thus,
ivation of the surface of_the sem conductor

In sor@?r%@eﬂmmtﬁ nif GErolA aVihed! 13 And B RAWBHISAMUIES, 114 may be

provideBeinmBaaRidrPto F’(ﬂésb¥§§|'\/agohh§oI§Hbﬁa§@p;ﬂ§/ {1% and the_ conduit 116.
sem conductor structure 117 nmay conprise a passivation

Hences oHiffarent spppsiyation tesfiniguesl Maya keoreeifermed frorconjunction or
altern?t'm.llgg&gnéaﬂé%?'tﬁét%pgﬁeréﬁ#ﬁb@” to the surface of the

ctor struc The passivation sol ution
The appgratospt 06 enay detiies atormpnipe ud ccoandeqit wait t1d) r eddch may, in some

hem h £1 the surf of the
embod i nttpbisboe Rstiuter Tio 8 % el ndhn affbersons skited i
the arst Thetavrgrafurnibd 0dunfagcbecdorirfezteg tocthiedmitr@wave source 102, the

oGSt ol TSR i 2l i b g0 109, o

passivatiohngolB88h CRIPBI¢ t1ar5, Shét’rﬁbdéﬁnﬂéﬁrbéerm%ﬁ@ th'entrgﬁglatlon table
enbodi nent, the passivating solution su can be

12. '3959@ edhe oa@w@tys di 9@t @@Yf Pﬁoppér%téﬂd'rt (? tsf‘r@Stam'a”y automated
manne°'r‘3'5r‘fc1o'r"rﬁj%?éS rftuétét‘éert"a}trz n?‘a%é“%’f tﬁP’bé’ﬁbé'ﬂ%‘?us 100 can be

upp y may be con to supp
processsditi on of a hal ogen to the sem conduct or struct ure

V| I } Xtu S > o
A metbily of) AleaFSRT. 8 Brdlmbob BlpraR°Gptleta’ Aadiitd o the prosent
inventmmwéhbe alesenbed with aefgrehceno dhgsit 1 Gnlz mol /1 to
on_sol

The sERBORGICRE Sttpcivts v Tom B Phevdeds Otk NeRichndifigy structure

117 mia§ ddmpsSEaCOMsBIE Rl 264 fllmCLt)mlé %n’ltiﬂdlmritﬁbftth@ present invention, the
sem conductor structure 117 is provid on the

substraigi20dn Mt 6P MRS BuNETBb IO ¢ Sffl'coﬁgu%tﬁévmaFf?f'qii dor example a

S|I|con1wdf€r oﬁ?ﬁrthér‘?@gét'?@fét 904 h§ Ifég%?' PG '&”aﬁoﬁrﬁgdlgﬂn&%aterlal for
be supplied to the semiconductorstructure 117 whil

examplae Eerfrtiliced diexidgcendea 1ayern 20606 \a l@@'@nmphmate”al for
T, .
examﬂa{g;égiéﬁ?s flggé%n %%ﬁ‘rﬂa%em 14 f/ﬁgﬁg 55 %agl fn_one embodiment,

rea Ive pas
compréss L&lllcxm mip ad\mnteigbodsmeyntlse tneoildyel. 206 smi@y comprise silicon

(age] 3 an he . r_soprce
aermaROATER 5108 ST . BeAthE L R IELAHRES. ravers or
siIiconSgéMhamﬂeSallp@/loy slicorardribile mapce usédiGo. ptdaide.an intrinsic elastic

di fferent. aSS|Yat| on techm ues Har% beheﬁerformsd in

stress g NgseMigonguctor structure 11 hic ay p to increase a mobility of
electrons and/or holes in the layer 206. As persons skilled in the art know, the
substrate 204, the layer 205 of insulating material and the layer 206 of
semiconductor material form a semiconductor on insulator structure.

The layer 205 of insulating material and the layer 206 of semiconductor material
may be formed by means of semiconductor manufacturing techniques well known to
persons skilled in the art like for example using the Smart Cut™ technology. In one

embodiment, the layer 205 of insulating material can be formed by oxidizing the



alternatively by nmeans of the apparatus 100. The
apparatus 100 may further conprise a control unit 10 1
WO RioPR3Rty, in sone enbodi nents, conprise a cBGPEPZNOS/QA@340

1 of a type well known to pet&ons skilled in the art.
The control unit 10 1 may be connected to the
m crowave source 102, the m crowave detector 104, the
power sources 114 , 116 , the light source 109, the

substrptes S0datfoorexampiei by rseapps yoflttermal rexidabsurwely kpoweto persons

skllledlgwpg}%ngus%ééﬁﬁé aéeﬁ %Qé I%?g&v%f#?goﬁ@%ﬁﬁtthgl I material of the layer

206 malytwmbaf dleﬁatnnteHe, swwtrmazloom ejmrgb adiaiawo litcmidiveg] t@g/hnlque such as
ans of  the apparatus can be progess
molec nBaSHcgaR0] ARy atPhIEkr PRotEaystor &i Agrtion of the
auxilidrp vidrer PeR2hgi g &Y s0Pstthld 208 fdRAS theedyer 206 of semiconductor
reference to Figs. 1 and 2 . The sem conduct or
materig{.r ucture 117 may be provi ded. The semi conduct or
The s&r‘fn%é’&b\‘“ir?e i'aé;?er'til"fpés BPQPHI&%&&HPHJ@FI@L]%%?U%é ?a@gﬁ/aﬁ%%

odi ment resent 1 nvention S rate _
In somm;enabwq!jmezmsathmswfaoe of theniayen @& oanrhg pessaivatdédby exposing

e soSSEBRGeR AR Y7l o St Vo S5 g T cnomicay

with the hiaienadbbmejtayearﬁbea Tra;,serthé(xﬂwemlcal smmemersurface of the

erial, for f . silic an be .
iayer Fbning) breTofiRd bt abat BrlikRUT s Gl reficondungHPgeot charge
carrler%l bt @08 surfacy Mfth@”ht?dr@ﬂﬂ $s réb@cé@yﬁfhe%@@smdtlon solution may
nprise silicon germani um and/ or silicon carbide. As

comprtgﬁer %’H&e%H‘Mqreeef‘nflt‘%@d%r@”qﬂ%\/\? $Qlytes of %lhlal%ﬁf‘ for example
iodine98hMBNkER R dfOF e%da'rhﬁl@neﬂ?ér%ld%”ﬁﬁeb%mtﬁﬁﬁmte‘ht the passivation
provide an intrinsic elastic stress in the
solutioferfay riek csuRpliedr m@thhee sefmcongueton staycthee p11d by means of the
. .C.L.e . I
passMa@%@r?@EganE}ﬂggggggé% !trﬁpééﬂlﬂﬁlt nlcg 85§&%§c?ab3vgn/9th reference
to Figsubstrate 204, the | ayer 205 of |nsul ating materi al
and the layer of sem conduct o rmterl al a
in ot arpRanBY it on e RASTKEIGH ; Bbe L. St apEr Pedsayer 208 of
semiconduttar imgteradl eniagl ccﬂﬁﬁntéefokmwg aZGhSIsvfzskme@rccluretcmC material
y .be fo of sem conduct o

rial n
over tﬁgn@fyﬁét 04 %eéemnew@@rmmteuabm Paep%r.f% H§“§RI | {heg layer 207

may 'cBn?dTﬁsearbllﬂcbhe diekicxamnli€ons inigidenea SRt éﬂ-i'éér‘i Moxynitride.  In
t echnol ogy. I'n one enbodi nent, the |ayer 205

embogimantawhryeimthe iayerc2Ob seMRrIIsREIS OB the i&)fﬁj 207 can be formed
by metaHgsé'rbﬁ'FerrﬁFa? (ﬁ@éatlérﬁ’ran%’f@r"ﬂltﬁd%oﬂﬁ??ea@uﬁs{‘ﬁén‘g{r}own to persons

I dati on wel wn to persons s
skllledTIﬁeﬂ'lﬁiﬁfferm @thea@mlmbdumerwoaf the taygrr 267 rapnt he feamedi by means of

well- kr%wEh%ep@éﬁ %cﬂﬁ %Jiﬂﬁdggsuhﬁﬁgé’lb%}a %treg%%%smon and/or

mn bond
pIasmbmﬂarg;edambmrMIaapohdepxosﬂmfrer may be cl eaved. A

OptiorPa?Iy anna%eaan may be performed to improve the quality of the interface
between the layers 206 and 207, and also leading to a reduction of surface
recombination at the interface.

After the formation of the layer 207 of dielectric material, the semiconductor
structure 117 may be placed on the substrate holder 111 and a surface of the layer
207 may be electrically charged. For this purpose, the surface of the layer 207 may
be exposed to a corona discharge. In some embodiment, the corona discharge can

be applied to the surface of the layer 207 by applying a voltage sufficient to induce



auxiliary wafer remaining on the substrate 204 forns
the layer 206 of sem conductor material. The surface
WO @009t0ps2p ayer 206 of sem conductor material nRYTBEE2008/007340

passivated. In sonme enbodi net8 s, the surface of the
| ayer 206 can be passivated by exposing the
sem conduct or structure 117 to a passivation sol ution
adapted react chemically with the material of the

a cordra/ei]scz&&geTbab/yeemahehemarfd wste Lartdirtee osubsteateuhbbter 111 and

the |l.ayer, 206 d suc
movingtok erR R ERT sTte. 107 shlivec o Ohnd wirg 143, for example
by opérhﬂnglihtéam'métllblrﬁ%té@dﬂﬂ2206 i's regulce? dThe
sSivatl on solution nay conmprise dilute ro
When fthaoqqraeaawaﬁeﬁr%? §°o|a@tp¥'sﬁ ‘gfpthe? Rulf8gerP! ?@?/F%E“gn%ﬁﬂ of dielectric
materlbggé 3fatid BIe%tﬁ@'c\ﬁ%F%e &y b@‘(ﬂf@@'t@d %hhﬂ‘a%oéurfééb QJ'FQhe layer 207, as

odi nent t he pas I vation sol ution may be SUP
indicatesl byhaetaraneermumetal 208 infig.e2. 1A PUgritveahthes athveelectrlc charge

may bgescr |@ é(?o ggéyﬁ{g?ﬂ‘e?g?grrg (J:Oéqp%q%lrghsl\&ﬂ?wg'h%%ﬁe corona wire
113 isearbathiauettbe dhergpd208 wetyi b nelgative, sarshaven of Figie?. If the corona

er_ 206 e aond mat.eri al onpyr i s
wire 1935t a0z, BFE5581ey S08imay o pRetiTR LTSRS i€ cappgitve effect,
the presgece ZiﬁGtth@‘ sﬁaﬂm emuiugga;farget 208 an the s;uTeace of the layer 207 of
| n ayer cO rse
dielecitoAIRN AL AY. GHIUGPL A fadnaRal of &) PPRGATS,SANE lgiric charge 209

at theeimaé@rﬂe‘iw\é’éﬁf@iéﬁléﬁﬁ D@ &t &Qﬁe&ﬂmhb@&ﬁ;alsahu GPe. layer 206 of
| ayer 207 can be fornmed by neans of thernmal

Semw@&ﬁ"éﬁﬂﬁi‘ﬁ@ﬁé] or nitridation techniques well known to
The p &5 ktHé &afi él@@trﬁ.‘r TchaF Oid!?rms AALEBNLS: al&fmulation of
er 20 wel | - known

can be
majont;epasrletrsmr a@mﬂr@masme@nemeﬁaAeamamlayers 206, 207. Thus,

- h

||keI|hchg%g)§'4 ?%%brﬁ@i{a?foﬁ{;ﬁéﬂgﬁgﬁ leg %t ﬁ%?ﬂ%ﬁgggoéetyv&gg the layers

206, 2}0:7 inngy dee rébecqiwb?rrhts/gmé)l/ tHedp |tngmcfrea®e ttab\l\genatdaerecomblnatlon

e s s 206 a and .al so_lLeading to ,a reduction

ifetime Y Ehacds CaonEreal Nsediaea of tie SeneeRadpibEstiude P17,

After ther passiQatioh éfhthd duefacdOdf e thyresd6 i ¢f s8hEdrductéPénaterial, a
sem conductor structure 117 may be placed on the

measwgmantdte May errarfarmad. a surface of the |ayer 207
In theMMed¥Rirheht 'éyb@gawl%’% tts‘ésa félpfb%twhgﬁ the substrate

surface of the layer x ose to a coron
holderd] 5t Badgecontact pantedbd i trwtayetrr%)fic@f bﬁmlmm6gmaterlal

In song%&r%oaméﬁt%d th8 E@ﬁtfaﬁ”cr{ogﬁfzﬁfg Hjlagub@yﬁoﬁggd By contacting the

I'ng a voltage Su c€a" cor oha
layer @D6cbérspmmengeetort meatesiad nay wineanandftthe eldttode e110. For this

purpo?eg:t%[e glé irg%[ehﬁ@w A actqlﬁprzgeinfgpp% str Ct ue%tr%lde 110, or at
least a portion of the electrode 110, may have the conflguratlon of a needle. The
electrode 110 may comprise a relatively hard and electrically conductive material,
for example steel, tungsten and/or tungsten carbide. In order to provide the contact
point 210, the electrode 110 and the semiconductor structure 117 may be moved
towards each other by lowering the electrode 110 down to the semiconductor
structure 117 and/or by moving the semiconductor structure 117 upwards towards
the electrode 110. Thereby, the tip 211 of the electrode 110 may penetrate the layer
207 of dielectric material and may contact the layer 206 of semiconductor material



by operating the translation stage 112. \Wen the
corona discharge is applied to the surface of the
WO[28806033207 of dielectric material, a static ePEEHEPRWS/007340

charge may be created on thelQurface of the | ayer 207,
as indicated by reference nuneral 208 in Fig. 2 . A
polarity of the static electric charge nay be
controlled by varying the polarity of the corona wire

Thus, the electrodieel t@rrmay piovidel B® eieciricalt hodrectidre tetheg@yer 206 of

somicgRFy Y [PAGHRIG S il 2RoFle, 2 LT the

After thesptdwsion Em.fethEOchrhect:ppemiZM/ea eideodltagbenpy eneeapplied between

e s AR A e, S99, oo Bl source 106

The ldyefrEgg on wéulann?nﬁasertaa rﬁb?tsubﬂéﬁﬁélly preveitog fRIWY odtan electric
the interface ween the |ayer 207 of dielectric

currenigleiwean ey laner Iz&ﬁepf.ﬁ%“'&Pngéﬁ%Qfoﬂ@&%&'%'r aﬁﬂt@'ﬁ gubstrate 204.
TherefH?@ BhESBBGR 853@@259%59 B R dF af R GRed@8eBtween the layer

I nd uce an accunul™ati on of najorlty carrirers or an
206 of s¢@micongiucier maseriat enﬂatbé lbyend0f ehiasuigtmgsmeoerial. The electric

chargg%z -ghdhc’e tJ) lﬁeééér}?rﬂ ace %{ ﬁi&i ytﬁéﬂr%'?s %fnd‘?graégq%ersmn at the

carfiers at 155 &S
lnterfamybban/e@mmbedlay“élnlzow bednpx:dmiumor eastfermmrwrtheclayer 205 of

ination |lifetine of char car rs at the
insulaldf Rafariel; A Ra'akf ot Bie SleGPRLar6R A 17 i e iidioliencby varying
the v@l@égevébpm!d Otﬁetwb%rﬁU(héa%énﬂf:ohb@cﬂoay§fru8@ﬁeoﬁolder 111 and the
conduct or materi al a nmeasurenent run

e"*"”?)%‘? f16|0rrérdi soMme eAPGRImatEntke: PRIGRTY 8F 6“%@%['9&%'@@%212 may be
the sabfe é@ﬁhb%l@ﬁfy‘"@fe!ﬁet @I%cﬁ%péhé?dézbw der 111 and a

contact point "2 in the layer 206 of sem conductor
The migrewvaye. swr@orﬁcp?ermam h@npperatﬁd ciuﬁmgcﬁh@ometasgre_ment run to

|rrad|£@¥h9%e%|9¥ggﬁgtao?ystﬁ%5€ectlH?%ﬁlﬁ‘?frllkﬁ\ﬁév% i%ftlge [g an intensity

ond
of microwaMve saplatip@seeflehtedelfrennrtme sﬁlﬁ)cnasiuctmpstraetwetﬂp? can be

2 11  Thu e elec rode 11 | ea a por |on
meas%rF%’t R¥ 8 %E?r"gd‘é‘eli‘ﬂj o\ ﬁ’%\)%c eﬁi%nﬁ Elﬁa i & ?”%e numeral
201 depetHsemidivevanleccadiationlih@idemy mmmimmneuatdrvahycture 117 and
hard and elecéhbcall conductlve mat er |

referegege| NUNEHYst and®oPteSun GUEV RS blrag'at'loﬁ‘ oF%fi?Cttgg from the
semlceh@uct@e §th@ct@@@t1aw Mo e ZerhBodirh 8t eih%C‘i'rﬁl‘éﬂ&Né\l@ rfaraﬁianon may

he semi conductor structure 117 may be noved towards
have %é@'ﬁ“d?lyefﬁlgﬁyfr?%%fﬁq%Qf ﬁﬁ@UéBQc@Hédé reflectiyitn of dhe rpemiconductor

struct&@ 9 \"%Qrmﬁ,trb%R/Hrr%dﬁt;oﬁWé (5;8 %fﬁ‘é\ﬁg@@ l&yh% concentration of

senlqon pctor stpucture t owar
chargelcactietsd nmeosemm@m@wortsh@loﬁmr@ 21711iropattivulel byta cdecentration

: net ri
of mink}fl FRYRNFL Y oo eRAoRLuElof gl FRNEe! the ntensit
of themeflecied Microwaveerazliatiom odigy pivideya preasute fanthe concentration of
fta ctrical ﬁoqnect&Bg to the layer 206 of

minority carriersan the ayer :

Moreover, electromagnetic radiation 118 may be directed to the measuring position
119 during the measurement run. The electromagnetic radiation may impinge on a
portion of the semiconductor structure 117 provided at the measuring position 119.
The electromagnetic radiation 118 can be generated by operating the light source
109 of the apparatus 100 described above. In embodiments wherein the light source

109 comprises a pulsed ultraviolet laser, the electromagnetic radiation 118 may be



sem conductor material at the contact point 2 10 .
After the provision of the contact point 2 10 , a bias
WO a9ty may be appli ed between the substrat ePGBE#RZN08/007340
111 and the el ectrode 110 by2®perati ng the power
source 106. The layer 205 of insulating material may
substantially prevent a flow of an electric current
bet ween the | ayer 206 of sem conductor material and
directacthdo shbsmeasering4positienef 18 &y aperdtiogt the: pelsadyeitpaviglet laser to
interface between the [ayer 206
provudgatyréé;%rbgc;nrgﬁg?% pﬁ&%&ri al and the layer 205 of
The irmagidtadn nof rtHIEersiahicoiﬁbecEiretstnUcwwha‘r’gk with2 the @lectromagnetic

. .to accunul a io r| er and/or an
radiatipf, £ TBRY irede HaflepF i midia g b Ind driRsyeShtne measuring
positicrem Qomﬁb}%r@fseﬁ@é(ﬁﬂ thle é!@dtrbhehél@y&élrs?Q@@rfnaZﬁﬁdféHéH the density

material. A polarity of the electric charge

of mingBty. GATTI4S! i8NGy VIGHI AE e @easings PABIIOToH BelgBTpodiments of
the ?é‘@erﬁeg'g%’ﬂﬁé‘r?t WhetblrCiHy eel%%'lr%‘?r‘iagj‘ri‘éth@n%qlgﬁon 118 comprises

el ectrode 110 . In sone enbodi ments arit '
ultravipled rediatian, & @ﬁaeyatlgnﬁveﬁyOfoﬁﬂet a@oémmaga@emmeadlatlon 118 in the

semic@ﬁé@étﬁ{r‘ag erdﬂl| fe é:tlé%é:r ngf %%Hzggh r%%@ tﬁéﬁe tt?llcquess of the

sSour ce e Oper uri
layer 206. ﬁ'heobfate trheonst;m:amuiecmaly s;eleutWelllyecrfeJaYedvunhhe layer 206 of

wave radiation of, mcro
semicgdn T efedid ot tens Ofiel AENSLH T oA ar CTTRIE: G the substrate
204 rﬂé:] m@muamawwdebnff@ew W thBeirradiaavaYef dgkeeebfiiconductor
ref erence numer al 201 denot es

structqﬁec}bm@ '?‘z?d?'&tcfr(?ﬁ"?gﬂﬁt&brrﬂd'%ﬁo'? Hd8semi conduct or
The aREFHTIUBE tHd Qerisfty’ 6F RISOGE CamRralindPe B§8PIRH of semiconductor

m crowave radi ation reflected fromthe sem conduct or
materigl Mmay (gad 1a An altaratian eftvelirefactivithef ithersemigenductor structure

117 foi@ﬁhﬁh%@gﬁ?:&é rﬁ@}’a&@eg@ aHe‘h%'ey NHﬁe@Ftﬁé §8Hﬁ88ﬁ(<glg<§tor structure 117

ivity sem condu
is irradiant&rtmitrethaélécnromlagnatlcrrad/am@rr 4ti8 amnoaiterayiobeof the intensity of

iL,nf] uenced by a concent nof ch ecarrlersm
the refifEteUCRf Sl FORTBNL 200 P SxaPR B0, fRcbaSs gy intensity of
the ren@a:t_eenhgcﬂbmnecrfadm'tm{ 203, mryrb@EsSen/édne_ I aye][ 226 of

em, conauct or teri al. nce, e I ntensit of t .
After it Iréadiedon ef QURVESPIRANALRAT SUYChIBy] 48 Witheiel Fiectromagnetic
rad.aubﬁrﬂ@etr@r&@awﬁmow pAirsT208r by Eomsihe. IHeRdEE the |nten3|ty of

| ayer . Moreover, electromagnétic radiation 118

the reflabiaid BUCINANS fRGIaYERs 02 AP RSATEORE 1oothe VPl OREAned before
the wrQBi%?M"ne&eﬂ?\te §€M1co%c?¢ret§ﬁﬁeﬂﬁgn1eﬁ' Ca TRALBEH OF tH@Xﬂecrease of the

I nge on a portion o € sem conductor structure
lntensmiwfpmrefatted missoweseUadiRtigosnay de taleted Thahe lifetime of the

electrcﬁ(;%g@ic{ ﬁ%gﬂ tt’hl%I I;a&?'r §f g%@gﬂhtﬁigpgﬁgﬁgfd@%s the surface of
the lages @06havhssubiected mrtmoba&smauomWecess handi ¢i¢ bias voltage is
applieaogerzt(\:/veeen the electrode 110 and the substrate 204, a recombination of the
electron-hole pairs at the surface of the layer 206 and at the interface between the
layers 206, 205 may substantially be avoided. Hence, the lifetime of the electron-
hole pairs 203 may be approximately equal to the volume recombination lifetime.

Similar to the method of measuring a charge carrier lifetime according to the state
of the art described above, the lifetime of minority carriers formed in the creation of
the electron-hole pairs 203 may be determined by fitting an exponential function to



109 conprises a pulsed ultraviolet |aser, the
el ectromagnetic radiation 118 may bedirected to the
wonemgaseng position 119 by operating the pul SBAT/EP2008/007340
ultraviolet |aser to providefne or nore |aser pul ses.
The irradiation of the sem conductor structure 117
wWth the electromagnetic radiation 118 may create
el ectron-hole pairs 203 in the vicinity of the
the measuned imdepsisy tof aheldeéflectdtemprewane eraghiatidre 202 to determine the
. _electro hoI e pairs 203 may increase the density of
prlma%rﬁgpg%}? WREriers in the vicini ty of the rreasurl)/ng
After tnesodmpuretnbh%f tHenmeydsedement sunf tﬁdﬁeemmmcton\smttm 117 may

rein the electroma netic radiatign, 118
be moyBprRABILT .%.na%@wn%pls%%ﬂ?& ol tag R o8RRpgeosition 119, for

exampit Gt FUErEN6E ithe 'tAdh AR1ION stddei md hens@yBr@PNARSEr measurement

material of the layer 206 may be snmaller than a

run canhbe Krerirmsd.t hieceater eBgdo éﬂ@fl%raétaqlﬁeﬁiotrq the measuring probe
ectidyel t f

108, (RESHEESEITRIOABTIABON HETESd o JURuld 0o %y 8lcontactpom

providaﬁndmyl tthecatedteade i M Ohen sinest semicopddchary structure 117 may be

maintaﬁﬁ% tgﬁnng 803%6?’3\9 EHU% ﬁf@ﬁq@%}@ﬁu%ﬁ?@é&bew asurements of

the lifetiree tof oMagge ticaerieadinathieose b nduther strietuse 147 cdn bbeperformed.
density of {ﬁlg ritt ,eiecar” ers in the |

The SRAlICS 5 theugreps N sesilah (Wiang:thgs electrode 110

will bé r@(;ﬂéﬁﬁbactd Yhéne %télh%%ﬁ%%ﬂ@étw F5¢ I vat LN‘1eF|’ng73a reference
he m crowave radiati on 201 . Hence, when th

numeréénzﬁQ%n@thﬁﬁ gt cirmeater pf7aj beapy Afi ﬁi%‘erM‘?H”?H‘é radiation 118
lmpmq%geétr Q%gﬂfétds%rfn%dfnfl%glt% 1if . TRB @|éc§§ﬁ§é Oﬁdﬁmévebe provided

nsity of the cted mcrowave radi ation 2,
adjacerdrthexaepsering posdiansé9oft tarweldﬁtemr\esi distance 301 from a center

o the AT R B 1% L4185 200, R 5 BRRF A cpe i o

diamefer7302 tdf theebedmcofr eMMagnetadr@dlabonﬂQQ suthethat the electrode

el ectron-h alrs. 2 eco ine. Hence
110 1§ Sdieangany ndlorragpley B (hes BB BT abiels yadkiionqytence, an
irradidiofr SRGR él@ctr’@@evﬁ(DJ@thbaelééﬁohfa‘gWeelctr’faeilati‘dradrl 8twieich may lead
of the sem conductor structure 117 . A duration of the

to angastdasi@tie ERBErFHUhsPt yPRPIoBIRCIFQNS e%’i‘%’(?rmacr%‘mmg of the
electr%@ggf\hherﬂﬁg@élﬁﬁ ’f@'n‘f’é)ﬁgubé’tawﬁglly 'bfeeévéﬁﬁeaf the

ron- airs in the layer 6 of sem conduct or ‘
As alrgadymentiorsithe ovaetrsemf%&@tdﬂveweom &5 apt Z%trwa%d to embodiments

where\'f}r\JEJsqﬁéfaedefe%tr%ld%aﬁg\f%“ds% B 265 Sthearﬂget ke n } embodiment of

tag ween t he ect ro
the presbst rra;te@nbm\(vharelem)lpﬂunaaty of edﬁcttdﬂﬁsaisepm\odedwlﬁ be explained

i tne PRerdonBaelelehtie ria, 8B 2b6. 205 may

In FigSWist @iéiatidey nbeneratd dad-3terdenotehe firist qiluurmnpfoft dlectrodes and
electronhol 2 be a

refere(Rg DUMHAIS SIdBehaRs NG i GeChBd. BIVTRIG: o colgrrodes. The firs
pIurahW‘o’F@eé’ﬁo@@@%ﬂ@ 896 Bt D 8ee8hd i Rurdlity &jfidlBctrodes 317-321 may
be attggﬁgcri to tﬁetrge;sgrlr?é Z?)trobe 108 of the apparatus 100 described above with
reference to Fig. 1, and each of the first plurality of electrodes 312-216 and the
second plurality of electrodes 317-321 may be connected to one pole of the power
source 106. The second pole of the power source 106 can be connected to the

substrate holder 111, as shown in Fig. 1. Thus, the bias voltage may be applied



of the art described above, the lifetine of mnority
carriers fornmed in the creation of the electron-hole
WO penof0336203 may be determ ned by fitting an expPOHER2G08/D07340

function tothe neasured inted&sity of the reflected
m crowave radiation 202 to determne the primary node
lifetinme. After the conpletion of the neasurenent run,
t he sem conductor structure 117 may be noved rel ative

between eagb afdhsgleatjogesiSd 21331 and theesuksiratei 24 pb¥ie semiconductor

- for exanple by neans of the translation stage
Strucm}%glehereafter anot her neasurenent run can be
The finseplunatigdof sSletteddwe3 6D &16 oty hd Grianged abdrepdatfost liee 310. The

secondSBEHA A0 G PHBREATR 57 b h LR by LEEER e 311,

wherer eivétdrde 310 BElties tsextmdl ifei 311 hares substantiatly aparallel to each
structure 117 ma be mai ntai ned in the other

other. /lf{e. MARARMIINgHRPPIEONY1 18 4BRY &¢ ﬁ%\gﬁ?%rpé%wgeafthﬁhﬁfst iffe 310 and

the sddon@t liAB 911 Charfistander B8 Sof Whéhﬁ’rs@lméw(ﬁ&ﬁ a center of the
structure 117 can be performed The spati al

measurifigapPeition; b1 darawbr sukstaptially ieqyapssia fistanae 3g8qf the second
line 3§ P 6}?& Aftel 1Y tﬁb' rlnegguﬁiﬁﬁ @Qﬁgg @D’IﬁeQﬁEt‘ﬁHce 322 and the
Wwthre [

Erence to erence
distanceind2aimay belgreater tehah amet éalfoof thecdiamsiter 302 of the beam of

eectrorra etic radiat] 8'.' ' e
electrEahPing ORI 0% Subh Vb ah cRieRBulh B i elsgtrodes a12-321
may spbetfrd@ilyadeZ&gtﬂdetjhexdvggﬁalg?emlpom(bwdrnglla9plurat|tyaof electrodes

edeterm n i stance roma cente
312-35L 708V | FIGVIRR 14 DA &L TOMOGaREQS EARBCah { iy Rothe vicinity of the
meas&fr@?@éutubhm@ne hal f of the dianmeter 302 of the beam
ectromagnetic radi ation 302 such that th

A furtkgreembsgmend af theupras@t Iavevt%twhﬁrﬁé{a@apwaw phelectrodes is
prowd%h%ﬁlrmggéﬁbﬁ%bﬁ%é‘?ﬂ%m?\ﬂﬁﬁ refdtehbeadimgi gp, of

e el ectrode e el éctromagnetic radration 118
Fig. 3c7vlsholwsna3pluraildy10® eienctmdi@s@r?:éblB%S ydrieh &recarramged on a circle 330.

ho n f
A con IR LSRR Sa0 57 e TSR AR g4 ot i, mggurn postor
119. H\mi dmé pRsradity emdqlemuiesnémeﬁﬁ&@;rcurmflyprsesrmnmd the measuring
enbodi ment s

posti] Y38kl B0Bb 5 e s R BTSN Resameter 302

of the\Héla'i'ﬁQQB d’frbleatr@mdgﬁdtucofrratdw@nm eRRNs, amireadiadon of the electrodes
plurality of electrodes is prOV|ded

331- 3%&@3)’ rﬁé’cpﬁt%m{'ﬂb’ PSI ARG idHRTtRE PR e & 8'rﬁ‘:‘l\fér %rbangement of
the el'e%tr%'d@s 551 3§ %SV%rdWG@@' §u§stéﬁt|§ﬂ§5 Qﬁﬁﬂe@rléalf 'e']éétrlcal field

Fural it ectfodes and reference nunerals 317-
conflgdeaimreatatrseemﬁ;%mgr;aq>$ltl9no1f193| ectrodes The first

In a f@ tHéF‘ rrﬁtyocﬂﬁn ﬁtef\% Sétrgd%%_éég LN B{? f1eRe Gt in the measuring

Ural® ectro e attache
posmdrhe1%msamnranggadobetwe@rﬂﬂwméletdﬁmdqmar atus 100 descrl bed

i o PB4 st BLFLATEE ARG Bun e R . 8 6138 eacn of ne
electrodes 110, 312-321, 331-338 may comprise a needle adapted to puncture the
semiconductor structure 117. Hence, each of the electrodes 110, 312-321, 331-338
may provide an electrical connection to the layer 206 of semiconductor material.
Thus, the bias voltage may be applied to a plurality of contact points, the
arrangement of which corresponds to the arrangement of the electrodes 110, 312-
321, 331-338. Hence, a plurality of contact points having a predetermined
relationship to the measuring position 119 may be provided in a convenient manner.



second plurality of electrodes 3 17-321 may be
connected to one pole of the power source 106. The
wogew®ashpol e of the power source 106 can be cBOAHES2®WE/007340
to the substrate holder 111,2&s shown in Fig. 1. Thus,
the bias voltage nmay be appliedbetween each of the
el ectrodes 3 12-321 and the substrate 204 of the
sem conductor structure 117 . The first plurality of
The pedssrttriodesti@n 1Bodkver nisy nbe restrictert do adrabgdeméntsswherein contact

pints 5ol of SR BHERH Al oL B9 FReaR of o or mor
electrodey e 10, iF1X-321 ne3 Py -3B8ardntdtingeahad ldyere 2961 lofarsemiconductor

,sgbst antially parallel to each other. The measuring
materighsition 119 may be provi ded between the first |ine 3

In othéP éBolinte$RC BHhthtNPottdlmah Sésbﬁﬂﬁ@e@&?y 96rrhitgy a plurality of
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19 . e he

suring tion stance 322 and
Fig. 4a||s$1toam:a mnrmtyc lceogp-eactionalhvawoonietiesemi¢ondector structure 117
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enbodi nent of the present invention wher ei

mateﬂai andl @ 13yesr2Q4 oier RIBICoNIUG QI M@dRri i FleaireseQt e,substrate 204

e 3
an g ] 108, 405 R4 HRT08 g5 0qf i, Byers 0205, 206 may
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of thelsumd:eaéﬂ PR laybrg06atan bée adirfirmad by nﬁé‘@w&beetﬁmatmg solution.
may subst anti aII be avoi Advan
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con uration at 't he measuring position 119

formed meméheesfﬁmwpn@nptort&tﬁu@ué%tﬂadé@ seye WW@WQI&Q, the mask 401
may BALE LNBLERGRIIA SarSedd O Lbiniel Ay aNAEAS Det WeeRniques of
e e ec esc %

des. Tn the enbodi nents
photolithbgrapiye meticenawn D geersGas iskilled, mefdn@hardf Irt bther embod|ments the

masic SOSCHAP SN 2, pt i, ToMAE RS BRI G B e masks
are wédllKnowercperstashskifled e thé eart vddesniddfductdr bred@4sing. The mask
401 c%?r’nlpr_is?’e?’s8 openings 402, 403 which are provided at locations where the
trenches 404, 405 are to be formed. Portions 420, 421, 423 between the openings
402, 403 are covered by the mask 401.

Fig. 4b shows a schematic cross-sectional view of the semiconductor structure 117
in a later stage of the method according to the present invention.

After the formation of the mask 401, an etching process can be performed. In the
etching process, the semiconductor structure 117 may first be exposed to an
etchant adapted to selectively remove the dielectric material of the layer 207,



may provide an electrical connection to the [ayer 206
of sem conductor material. Thus, the bias voltage may
WOoheoappk? ed to a plurality of contact points, PCHEP2008/007340

arrangenment of which correspthds to the arrangenent of

the el ectrodes 110 , 3 12- 321 , 331 -338. Hence, a

plurality of contact points having a predeterm ned
relationship to the neasuring position 119 may be

leavingrtbeimaterials a:fotoﬁv@msbrﬁohandehheﬂae!ep@ﬁenf SEMiePRdwetor material

subst%gl‘r%‘;ﬁge{mabts Rbs! ﬂeh'irﬁsggr&ég @{l‘qg%ggn C{ag:re'f’ 207 below the

ol n s are sem con
openirsgsr u(‘)Qur4®3lib7 thg nmaahs4@>f Ohereafterprtbe eserntaondiesctdri Structure 117

321 331 -33 nt act,i t he, | 206 of
may BB RXBB1EAdBor EDANL ARG e PEISFEYBInEISVe i sgmiconductor
matenapbnme lr@erm@rleew@trw nfaxeﬂbrsgoatrrd ek 491 cs‘nd the layers 207,
| ectrical Iy conducti ve contact_ structures over

205 Sll't%ﬁﬁéf‘t'é'd%'r@}\ecse-ﬁ'i‘%cﬁﬂi%f‘%r“zpat‘bm af22 ot mmerat,sonductor structure
117 b%N?éé‘h nm% 'dbetnh?%sf 04623W|409 ¥ horo®d &EANERnd oceﬁhgsmféated by the

. OoWws a schematic cross-secti onal view
etcharufby ﬁeessaﬁlscﬂﬂﬂudﬁencex treoches 404, 405 exterdingsthgegbrthe layers

206, 20776484 f8[- %ﬁ?‘?ﬂ\‘ﬂ%ﬂ@e%kﬁa‘ﬁ@hﬁ R CORCKES 984" '4855the mask 401
an e odl nent 0 t

accordin present 1 nvehti
can bélremloaedtby treareaTbbdi nesigt sjeipcpnoloeds all Enawnhto persons skilled in
the ar{:efer_ence to Fig. 2, the sem conductor structure 117
onpri ses a substrate 204, a layer 205 of an

Portsohewltnéilagemaoerdfaéemrwn@ubwamawﬁalaﬁ porsiens 420 ut2 Dra22 of the

rial Features of the substra 204 and the |l ayers
SemicoaRICIOBESUIBI D k REnt BFrsRRSIAISH THTB Page sy B trenches,
such tﬁﬁY tﬁé’rtféii‘?d@fé%%@@ 1basfolRRCEIRetcANAYBIAtoNbERI G REE individual
Fig the |ayer 206 of seni conduct or

portlommpértheuayer PEGemhpgythe trenshest402 423 defmaiamnfysudation structure.
In sorgg6 eht&e ﬁ?%t}é’r?érie%n 48l 4155 an%{I ?@mfﬂfecf 'ﬂrﬁﬂ'{ HfTelectrically

scrlb ove. In other
msulahagenate:ralm‘uom abefon exam@d@.r$Ihcom0béeoamd/t0éoﬁlll©@m nétride. This

sivat i e 0of . a
can b 3B 785, o688 liioh U5fashin S8 geposiion wen
knownl ?ygers?@ﬁ sKilledin tlomdtct or material and the | ayer 207
of dielectric materi renc 04, 40 F
Aterngliyelye dTtamitte MBI & 155, SAPNAT EYehcE0% Hi ANt 206 can be
oxidizt8, hifared 6V othéMfse effhaomamedontstdnichsuilatihd /matémal rather than
sone enbodi ments, the mask 401 may conprise a

being gteii&Ht esi st, and can be formed by means of techniques

In son‘?%] e?ﬁ‘@éd%'rdéd?@gﬁr%'a}ﬁewoz W’%nboful?ﬁ{e‘i%én%d (%8t §Mown) may be

I'n ot mbodi ment ts, he mask can

formed dnpthies laygr 206 Q“rameDétﬂmiquﬁb‘ateﬂﬂ aRd m Hero20 6fof dielectric
mater%ﬂ \g/h hsth%rf‘r Hes kHaverrhR Qﬁrlﬁ_r%@r%kgé t%& R i8¢ subset of the

em cond process
trenchecsrrpna;s,esnopse}melgsf40’8336403m\bbduheatse peowdardaniged in a direction

substanona fy Sgrspenoecﬁelar to a direction of a second subset of the trenches. Thus,
a square or rectangular lattice of portions of the layer 206 of semiconductor material
which are electrically insulated from each other may be formed.

After the formation of the trenches 404, 405, a plurality of electrically conductive
contact structures 411, 412, 413 (Fig. 4c) may be formed over the semiconductor
structure 117. To this end, a mask 406 may be formed over the semiconductor
structure 117. The mask 406 may comprise a photoresist and can be formed by

means of techniques of photolithography well known to persons skilled in the art.



trenches 404, 405 are to be forned. Portions 420, 421
, 423 between the openi ngs 402, 403 are covered by the
wonemw3zd . Fig. 4b shows a schemati c cross- SBCTIEBRIAB/007340
view of the sem conductor st2ucture 117 in a |ater
stage of the nmethod according to the present
invention. After the formation of the mask 401 , an
et ching process can be perfornmed. In the etching
The m@aiskcA¥s mayheorprisec?RRIVNGS 47, 418409 providgdfatriecatiens at which

the coff A4 ThorEr: ATSHO TSGR akoifiRERpenings 407,

408, 408 ma'yabsrrefspbhe toetble desirendhape ofathe caaﬁacnfstructures 411, 412,

413, %bghcoggffcmr feC OB nings ﬂé@ gD B 1ayar 307 of dielectric

maten@DﬁfH)nlé e‘i@%seécb?r r@fmé\hﬁi fTHSk 401 . Thereafter t he
em conduct or _structure may be exposed t

After e 1faRmaliBRpPE AN omAskedDBy &l oyl SRean slectrically conductive
materiaf B BRUS e d RV fMle @Eﬁ&?ﬂlﬁd&% s%%tu}éaQ“l'WgTﬁ@elayer 410 of

materials of the mask 401 a aers 207,
electrisalhy comdugtive mat%ral.mwecmrtirwnmaﬁzo41ﬂza_nq pmtzorms of the layer

207 of JEIG L LSS SraBEUCh the kS I B, #9807 488, 400

ar e romein
Fig. 4et sihans doychématrasko%kectibbabenew oétfwsenﬂednduﬂﬁr structure 117

. -extendin hrough t he | ayer 06, 207 .can _bge forned.

in a lafgh §AGk T therRafiosd d5eo Bl I Behedsensanvagion e  mask

After tﬁ@lfomratnba sty Ry eb 1eanelddtridalesbAtiustive mn@tre@|@e8§ resist strip
known to ersons skilled in the art. Portjons

proces g8 PO IR0 SO (RISt S1IRAISRa S, (R SHPIEOBREGIor structure
117 |s48>@po§e?d1—to a4?e%|ﬁfsth'besélﬁﬂbﬁ%@é&b@rtos.&él%h%@ Idé?ﬂo@@'?he material

be separated from each ot her the trenches, such
of the HRask h408r dpayieg aber mategsrad;su@feta%éeml@@mductor structure 117

subst%rﬁ)ﬁaghya%%d}. E’%@é@eﬂ# régnﬁ’% gﬁ%ﬁlgeﬁ%gd R F‘Hmbh@ of the layer 410

of electnicallgtdandustivecthateriall on ébﬁerneﬁbofsﬁﬁTﬂm;sbetMnoved together with

the mltaﬁ vgqurﬁésng%oc?r}ﬁn%\sf t@% éé)lér g1w &E%Egﬂc?ﬁ& %(gﬁéué/tlve material

formedlmltde lagdl @075 iof i dielectdit rmdtenaThmaycmnbm donthedsemiconductor

tech f t { /
StructqTEpbLl 1 1OB IR PIRFRIM o GOpF oGRS 4aTi ATPnd Tar 1.

In sorﬂet efmpbhinednts, afHeenay e 4ﬂ)m(\!ﬁ|eI@étric'éﬂyOI@thD@hvé aﬁfé"terlal may
207, the layer 206 can be oxidized, nitrated or

comprieharietad transformed into an insul at | ng materi al

In som@t 'B?rtﬁék?‘ozé}ﬁgggn I:Q(Edt’ne' o PR 1RO "E‘H?ﬁﬁmse o3 fis f|rst sublayer

trench further trenches (not sh
compriging oahdeastn oniee qfa@xbr Ep0&abf Nebmle amicY oranﬁataerse@pnd sublayer

compféﬂggcﬂeléaas}feéngoc% a dAIellﬁ?t ¢ ¢t F/feq,alkn E\ﬂberﬁ' WHdIBin the first

s are afrang a'grid pat
sublayauhis dormédtdmethe layer 207 of dielectric material and the second sublayer is

formed on the first sublayer. The first sublayer and the second sublayer can be
formed by means of deposition processes well known to persons skilled in the art.
After the resist strip process, an annealing process may be performed. In the
annealing process, the dielectric material exposed at the bottom of the openings
407, 408, 409 may be consumed by a chemical reaction with the material of the first
sublayer, such that the layer 410 is electrically connected to the layer 206 of
semiconductor material.



trenches may, in sone of these enbodi nents, be
arranged in a direction substantially perpendicular to
woaoisEe? i on of a second subset of the trenche€T/EP8/007340
a square or rectangul ar | att26&e of portions of the
| ayer 206 of sem conductor material which are
electrically insulated fromeach other may be forned.
After the formation of the trenches 404, 405, a
In othext emddddiments, edreetehiogl procesaduay ibeepediormed after the formation of

the 34k 400, 5FB bl e, BrmaiohCel e 12487 478 ar BB conauctive
materlg?flﬁc?ﬁfgmn@mrboewdtmsenﬁdfmwdimtbt:enﬂmmr@r117 may be exposed

to an Siehih Sebetod 1 SEICBRT sPmRy S e B RRCEE Matarialqldbe layer 207,

Ieavm?fthéhﬂbﬂémélh@lgfr@WaWHbGKQ@&\ﬂhéQayéf Q@BSofS%éHl@é’ndtﬁbtor material
art. The mask 406 ma ri se openi 2}23 407

substandigllyr igvactedimce. o@g[tpqmss og fhidyBr 14y nqlgtqctrlc materual at the
bottonggafm‘ég% rfqﬂé&@?%éé 486 rﬁgé%%?ectt b(e%‘?ﬁ&kzed* ﬁ@ﬁ@@ the layer

s 407, 40 correspond to
410 mawomwtsthadeyef ZOﬁepmmdm@t a@eimtloabsomnaqnomtqme layer 206.

i omigmeli, SERERLERA rHRRE ety hyutBgd B8 rormea i

each afdho\peattioAS 420, 1424 fmmt imsmhlddmiumﬂ(stmﬁture 11ay &for example,

el trlc ctive mater] can be
the cofachatruirS A SatbeoRimioRes 13 ATEPRAZG tpe CaHBct structure 412
can bé amamufédlm @forﬁbﬁam %mldl Ihe® @BAUEdt steudtarerd fd C@Wbe provided in
over the mask and portions of the |layer 207 of

port'orﬂl"@%cTPPcc‘?mtaéF|séTucé%i?c§séd1at41tzne4ﬂ)%tm@M @ive prubstantially equal
shape§peni ngs 407, 408, 409. Fig. 4c shows a schematic
cross-sectional view of the sem conductor structure

In onel embadiment: e¢ach Afethst contactestivatuaesoftil ngtt2o 4h@ may have a
subst%ﬁgﬁnfgpgé b rl:orﬁ\f ét@l?e afso no%cﬂferﬁé\?cé@yzc‘tirr i‘*rﬁe contact

Iy conductive resis
structyreot B3 i ﬂwtdue view fodririgdSal in ahethearsembodtmept prantestthe contact

strucrlgBS, SFLFEA A Hhaf e, B Supblel arRIBTRY R S04 snape, as
shownrmirferrhatllcalfy tdﬂ&hﬁ&fdﬂté%stnhﬁ?}/d; 49 28hhag sglt Ierl al s of
ure su | y

Atter therToBRANRR Ghibe CRRERhS ULEBRALH 4 1ord | S Tasdsdement run can

be peﬁf@bfﬁéd ATEONeS eﬂbe(ihé'sfe"#hl'c)én@gefﬁ#cétkd&uf@ﬁelr?' MayoBetplced on the
406 be renpved éget er with the nmask,

Semlcw@i@aé %W%P%J‘C&f’ef Hel 1| & ethes appasatus| d9Pr desrrihed above with
refereﬁé’é“wcﬁpvel %Eﬁrﬂh%lt tﬁ@r icdhdudtor ﬁ'béﬁ[:tu%yh&l er 111 provides an

diel'ectFic materi al remai n on sem condu
electrigalr iannestivn7, tof othe ng.ltzstrﬂtaramtty Oiereafteactthe surface of the

semicfAUABYSFReuty1 7 f peedgoteh SO o GEREY BBk surace
of the dzqurzm?eoadrmeeﬂrlc matamim)omddnfss&f hebooliomantvive 118 as described
abovelv%)(ﬁerrefd'erégcg% fplonprl 3 daz I rdSta g’l%g vc}/{sage may be applied between
one of the contact structures 411, 412, 413, for example the contact structure 412,
and the semiconductor structure holder 111.

In some embodiments, the bias voltage can be applied by touching the contact
structure 412 by means of an electrode 110’ adapted to provide an electrical
connection to the contact structure 412. In one embodiment, the electrode 110’ can
comprise an electrically conductive stylus connected to the power source 106. The

electrode 110’ may be attached to the measuring probe 108 instead of the electrode



conprising at |east one of Al, Er, Gd, Nd, Ti and Y,
and a second subl ayer conprising at | east one of Ag,
WO 2009/038629 Cr, Cu, Mg, Ni and Pt, wherein the fPEFEP2008/007340

subl ayer is forned on the | &®&r 207 of dielectric

mat eri al and the second sublayer is fornmed on the

first sublayer. The first sublayer and the second

subl ayer can be forned by nmeans of deposition

110 desasideskabovel br kmaywhet proyidesbirs agklitidretb the ehectaode 110. In order

to ton@bt ?@% ggp{angnétfguétlturﬁé ﬁgﬁ ﬁ)ﬁszh? ngle%ﬂ% II1le)t ﬁgﬂge§§m|conductor

structn.deeh@l@brlmwrvdaaf bel moveds sglative ttbethieote@suahgt pmbe 108 in the x-

. .openin 407, 408, 409 C a che
directipBaag ofie - ChrecHan it 118 SHCHaRS D s apriEseRboLg e contact
structdréal 12 hehepysitert the sénﬁécﬁfdddtsalskmﬁ%nﬁ@t@l 191thay be moved
| ayer 206 of senm conductor material.ln othe

UpWardnbb eraRAsUTkIg BIRHR AGEIPBK.Bes owa/eB P ing aigatrage @rovides an
electrlgj?"le%c?]rg{{a;fdn%ﬁf‘leoé dpskutfife before the formation

of 6l ectrical y conductive material . '
In suchnatmeetwhhn@ qifcotars gectangweaniof osalareoshapedictieetsode, the bias

voltagée\s @)ﬁesx Rsﬁ{je tvm@l%i g?&ga@éflr‘?’éjda théog?nttaﬁé structure. It is

rmve t ectric mat
therefd>mypos§6l2a td amasugetelverymhere al to$ aree wittedut4tingdhe measuring

206 _of L terial substantiall
probe it idhdbe YRy SangienkoPay o 207 of o el ectrc

There@ﬁ’éteftrﬁa' s@tmubbﬁdb@tdromrgttdrbe1wema";gs'oe40r7rad@8d #@P microwave

y selectively be rempved. Hence, the |ayer

radlatlganggat apﬁeql%ﬁ}éqmgggetlg,r@;jlgpﬂ@ A8 eMa: ecaqﬂected Yowards the
meas&WEBEFtBH i P9 §/de2l8ih %@eléd’ircﬁi@@%”ﬁﬂ&&h@fIlémesource 109 are

res i nvention, one contact structure may be forned
ttached gadheofnqas@rm tarohe 408, thei1measppingf poisdion and the contact

struct&%rﬁf?ﬂ%‘chgﬁi% éf&{)éf&ﬁn“e% s é’tr aler’é neshu5 Egla??%ét%céach other if

stru e provi ded
the electnv@etl 1<X rtoothes the Icbrdaant btruptwrel 41‘e21 imepﬂmdimendeyvherein the

corta el 382 ¥ S LGl St BAHATRGO's goun i Fig

5a, or@%ulbavahtsﬂllysiwﬁneai;ha/p@mlﬂ:@lnflghm&.m aknsitowen in Fig. 5b, the spatial
i ment, each of the cont actﬁéruc res 4 1

relahonslzyplgewég)erhéhv% n&e%%éqgiﬁpﬁgqqry gantacjf strucjfure 412 may

be suRNthiadW fﬁdr%‘n @fstr%‘%\'i{"brszéan 's%ﬂ*nbb!n(fi@d&to?hﬂa?éﬁﬁlaékposed at a
structure view of Fig. 5a. In anothe

centraém@mlmssmw @ééﬁ%freﬁﬁéc%‘tﬁiya@f the r%%‘%%trmtﬂe 4412125 irradiated
with th%éle@r %rli@Ycera?&l gbantigal Iy a rectangul ar or square
shape,

hown schematically for the contact _
Due tcsthem’rametlan With theretpctBimaghetie radgiatipor veld.i @lacspnthde pairs 203

can b%g%?g%telgzﬁrﬁ gtﬂ?gggfe[rg% Soﬁ%gmﬁ"ﬁﬁduscé?ﬁ ﬁg? ”El(‘tlife't'i%e of the
electrortg uaridioe Hdlésrrﬂwybehehabedderertrfmeed;em cmadsotmg the intensity of
mucrovi%%%é%@ tll]on 985 re]filec?edtpr PR3 astelrJﬁc‘lc%rq uctor s ructure 117 after
directing the electromagnetic radiation 118 towards the semiconductor structure
117, as described above with reference to Figs. 1 and 2.

Thereafter, a next measurement run may be performed. In the next measurement
run, the semiconductor structure 117 is moved relative to the measurement probe
108 until the measurement position 119 and another one of the contact structures
411, 412, 413, for example the contact structure 413, are provided at the
predetermined spatial relationship to each other, and an electric contact between



reference to Fig. 1 such that the sem conductor
structure holder 111 provides an electrical connection
woR@tods2substrat e 204. Thereafter, the surfacBCHEPLI08007340
sem conductor structure 117 2By be passivated by
el ectrically charging the surface of the |layer 207 of
dielectric material by neans of the corona wire 113 ,
as descri bed above with reference to Figs. 1 and 2 ,
the elapttodebl 48’ aolt thye comjadiestpplured4 bat iseestabtishefl byneouching the

contacioreirdt  JEtdr Fy's e BIGERIE bl Lond ey S resolved

measus’emtmwrcﬁ thel [ifetimiel df charge wa rrertsoieh nmtsemld:dmddlitas structure 117

b | d b h
may g phEfied Inasrahehes a0k ddk v vie; dachicR Riuaon petween the

regions 420, 04/211942@ o¢|tﬁ§tsreln¢|@bn§961f¢$(‘§tnﬂﬂuﬁé31t1Vesmmmta measurement
structure one enbodi , the el ectrode

110
perforggd Eoape |tB@ rﬁﬁ"’éﬁeﬁ?@a ¢4f |4>22c6\adru%wbaﬁén§@w net be affected by the
t ;yﬁg u The el ectrode 110
sune<9QﬂH6gb§§§é§ﬁgg%e§ e4%ga§%flﬁ9§probe 108 i nstead of
In furthaéemmlﬁm&am theseiseat! indention, dremehesd0fr 606dwdy be formed
i n,ad el e 1 . to
to proffdd CElecktel Franfn Foh9gy b riBefibodeoin4 P e and the
formatsam nbrtdectoont&ttr stiucterelsol4der, 412, n&y3 bemayo el omltted In such

embocgj{ﬁ'@arl'{t%;]\E/,t(?'sgt &a:sggql qusﬁ?réxnﬁepr o %dé@?(f'&%@%%%&?é%lergrcmore electrodes

comprisiegt ese eV asifrinar contiRé t eletirogedr €18, 1312-32hersmf-B8B, described
the sem conduct or structure holder 111 may be noved

aboveyirnreferance ke Figsslird ma pthBBdIB may be | ower ed
until the el ectrode provides an electrical connection
to the contact structure 4 12 . In such a case, with a
circular, rectangul ar or square shaped el ectrode, the
bias voltage is controlled on the whole area defined
by the contact structure. It is therefore possible to
measure everywhere in this area w thout having the
nmeasuring probe adjacent or in the vicinity of the
el ectrode. Thereafter, the sem conductor structure 117
may be irradiated with mcrowave radi ati on 201 and
el ectromagnetic radi ation 118 may be directed towards
the nmeasuring position 119 . Since both the el ectrode
110" and the light source 109 are attached to the
measuri ng probe 108, the neasuring position and the
contact structure 4 12 may have a predeterm ned
spatial relationship relative to each other if the
el ectrode 110" touches the contact structure 4 12 . In
enbodi nents wherein the contact structure 4 12 has a
substantially ring-shaped configuration as shown in
Fig. 5a, or a substantially square-shaped
configuration as shown in Fig. 5b, the spatia
rel ati onshi p between the neasuring position 119 and
the contact structure 4 12 may



be such that a portion of the |ayer 206 of
sem conductor nmaterial exposed at a central opening
wW0400/08362431 , respectively, of the contact stPATERRB®S/M07340
12 is irradiated with the elZ2tromagnetic radi ati on
118 . Due to the irradiation with the el ectromagnetic
radi ation 118 , electron-hole pairs 203 can be created
in the | ayer 206 of semi conductor material. Alifetine
of the electrons and/or holes may then be determ ned
by neasuring the intensity of mcrowave radiation 202
reflected fromthe sem conductor structure 117 after
directing the el ectromagnetic radiation 118 towards
t he sem conductor structure 117 , as descri bed above
CLAIMG th reference to Figs. 1 and 2 . Thereafter, a next
measurenent run may be perfornmed. In the next

1 A0 FEERHAETIEOT AR, TRE ARG Y cPALAP LA Ko

measur enent position 119 and anot her one of the

a mea%gﬂl{@(:{)roz{te{ l(’ﬁ(%ﬁ%}r ggg_ﬁgiémg irp%grbﬁ 869%)380 ﬁ{r?ﬁtxr%r%lt?aw%?et radiation

to a melasdeihgrpositon gpad),adaidehessoms@ippobe farbbr ebhwrisiagdt least one

a lectric .contac vveenthe el ectrod
electrin {180, 31 F B E54398) FEORSRat SR dReTle Sptaldelationship
to saicf ATERLringt poitigng 1493 Wi th the el ectrode 110'. Thus,

spatially resol ved neasurenents of the lifeti ms of

charge carriers in the sem conductor structure 117 may

i {4 t 0 C

a micRREYS NARee (112, SPRENE 0o uefbnRigyave BFghon ton) to said
measwig posidioot(dM 93t ructure 117 such that a neasurenent

performed in one the regions 420, 421 422 may

substantially not be affected by the state of other
a mlcmvwve)fddtbetare@iwr)sadﬁmeﬂfd med&dre lam fauetdnean of an intensity of

nts he_pres i nvention, tren
microwges sagiagent GORRderBCba! SBbIBAST DS PERLBN i igh i response to
said ukeiwern radiatiear ti ons 420, 421 , 422, and the formation
of the contact structures 4 11, 4 12 , 4 13 may be
onmtted. In such enbodiments, the bias voltage may be

a serﬁﬁéB'nbﬁ@td?y s'FﬁJ%'i‘éreth&BSr {1 1! & RIted " @c?e?ec‘”é?\?@r bs's'égmconductor

need simlar to the el ectrodes 110 , 12-3
structls:elﬁ 1:?38aruie§z: Proxdde v eteatfie wonéa@rt@n%@wbonruog§alq sepniconductor
sﬂucuueB 47§b and 3c. CLAIM5 1. An apparatus ( 100) for .
asuri'hg a lifetine of charge carriers conprising: a
neasurlng probe (108) conprising neans ( 109) for

meansgi(gifﬂ gﬂgzn% @;é'a?igtegq ﬁgg@%g%ﬂgstt&cgﬂpeﬁﬁﬁé{nelﬂ) relative to said

measurm‘ngpirsgéqu)Ifgagioswmlabegt I ekt énél;ﬁbrtloallaf 82id semiconductor
vided at a predeter spatia
StruCtyTa, g AvBls 105 Asar g eaSend Tonstdon ( 1 19):

a power source (106) adapted to apply a bias voltage between said semiconductor
structure holder (111) and said electrode (110, 312-321, 331-338).

2. An apparatus (100) as in claim 1, wherein said at least one electrode (110)
comprises one electrode (110) provided adjacent to said measuring position (119).



a mcrowave source (102) adapted to direct m crowave
radiation (201 ) to said neasuring position ( 1 19); a
wonvwnesye detector ( 104) adapted to neasur ePEIVEP2008/007340

alteration of an intensity &0 nicrowave radi ati on
(202) reflected at said neasuring position (119 in
response to said ultraviolet radiation;

3. An BgBargus {1bBhaSomicelD: 1 CPheEin s 1%’@?;?‘3% qlgltrode (314, 319,
331, 3B6P\Cofprsbsehartl er:ecﬁmueagﬁtt ce:aq)p@malaosle@tfn@@lébtrode (319, 335),
sem _conduct or structure ( ;. nmeans

and WRgRIAgS&di MeasHiBgnRtiep @tﬂ%d?dpéamﬂ g’@ltw?efl 51319 first electrode
(314, 3@1)aéhc‘!%a§d3séé‘bﬁ’d @?@&%dé‘gapé%(los) for positioning
| east one portion of sald sem'conductor structure (
1 17) at said neasuring position ( 119); and a power

o an SEHRFRS, (0L AEPERTYL S APBHYPaRls YR BRI (01202

comprisescarpdeality Iofifirst 3edtred@d (3133316)388ang&d. alang a first I|ne (310)

a ar. tu 10 wh ' idat | t, .
and a SEEIFLET cbsa"e A8uples i PR bAG=BeRe: Pola™t <pE83p ne (a11).
wherepy @Eiodeéc@ﬁ'd an@wm) &apdrm&ursm WllirieO(G(O)laﬁa)wﬁerem said
ar at us inclaim wherein_s

meastrifg pOBRBML( b19) isiipdesed bawesn Saish iStauss (33hparebsaid second
line (331{irst electrode (31 4, 331 ) and a second el ectrode

(31 9, 335), and wherein said neasuring position ( 1

19) is | ocated between said first electrode (31 4 ,
5. An %ééa?at%@dm?@l%(gﬁe i cl W ?g‘ﬁ éé*mﬁk!]:e?t 1er§%§gande g{ec’tghset (331-338)
comprizes alpotalivyeof (3eczo8ed (B34 e3h) ciesulariplauredundingfsaid measuring

.. first..electrodes (31 2-31 6) arranged along a first

posmqq {11219()31 0) and a plurality of second el ectrodes

(317 321 ) arranged along a second line (31 1) ,

6. An BPPaEtsnd D) BT 4R GribPebpcesitn RIS (PRI G at least one
electrddéé@?ndr%e's%ﬂb@@lep@ﬁé?% fAbdnéturetsalid @@n{l@én&l)ct@ﬂ@tructure
said second |ine 1 . An apparatus ( 100) as

inclaiml, wherein said at | east one el ectrode (331

7. An gﬁﬁ%ﬁtgg{(@bbg% if aﬁ‘lWé%l‘aﬁ sOf t@BeWhre‘Pgﬁrssé F Izé%%%ne electrode

rroundi’ng sa| measuring position
is adaptyd te proxideappaglectricy| cmwyecalgm to anyelettridgadlly conductive contact

structLPrreef%?me'agor‘flsQ ?m\{%}%{%{ 8??{0 pﬁ} el east one el ectrode

I Sés a nee uncture said
sen1conductor structure . An apparatus ( 100) as in
n_.sa

8. An BPtaituSu P asindny ot twérrefve.csg'w'@vr@ét fiftieCmprising a corona
wire (*PBN8atiMBah® (An4pliechapphahd a condyes tietweednéaiat corona wire (113)

and said semiconductor structure holder (111).

9. An apparatus (100) as in claim 8, further comprising means (112) for moving said
corona wire (113) relative to said semiconductor structure holder (111).

10. An apparatus (100) as in any of the preceding claims, further comprising a
passivation solution supply (115) adapted to supply a passivation solution to said
semiconductor structure (117).



structure forned on said sem conductor structure. 8 .

An apparatus ( 100) as in any of the preceding clains,
wORen9toB®R9 conpri sing a corona wire ( 1 13) andP@EERH0$/0d7340
14) for applying a voltage b¥tween said corona wire (
113) and said sem conductor structure holder ( 1 11)
An apparatus ( 100) as in claim8 , further

2)..for rmvn aldcronavvlre
1 Amaﬁﬁirﬁaﬁiﬂﬁﬁﬁa%&a&wim R S, ST T bp emeans (100)
for du(ecllhb) ultrdWoletAradignen atdisdid 1R@asasingn pabitio?f dofprise a pulsed
ecedi ng clains, further conprising a passivation
ultrawg@tdﬁ%rn suppl y ( 115) adapted to supply a passivation
solution to said sem conductor structure ( 1 17).11.
An apparat us (.100) as in any of the preceding clains,
12. A medhed of seeasurinhs l(felioe) of enarger earieny camprising! et
radi ation to said neasuring position conprise a pul sed
ultraviolet laser. 12. A nethod of neasuring a
providing et iseenicbndhetogesteacturer(d 1o npomprisigg @r eubsliraga a204) a layer

'c ductor structure 117 risin tr
(205) BEgyRe a4 m 3l S el oy eIt G B e dpPaT 2Ra A e (208 of
a semsoerdustdrdmatdrsdirfatmed20vor said |ayériDs) (&Qﬁ&ul@ilng material;
sem conductor material fornmed over said |ayer (205) of
insulating material; perform ng a neasurenent run
perforﬁ@ﬁ@ral ﬁmbﬁguréméﬁﬂhﬂi tBehp¥diflg:sem conduct or structure (
11 with mcrowave radiation (201 ) ; directing
uItraV| olet radiation ( 1 18) to a portion of said
i i t I .
rradial g S S hRONB AT e () WRETE Ry 8 BRI 20 1),
substrate (204) and at |east one contact point (21 0)

directiﬂg\ég[}%\ﬁ%@gg@aﬁf{% n(elq8§p f' aI 8?@?%9%@ %ﬁtnﬂcé%gctor structure

(117) Hlcatec it armeésanngrnosntsmm y109); m crowave radi ation
(202) reflected fromsaid sem conductor structure ( 1
17) in response to said ultraviolet radiation ( 1 18);

applymglai brERS hoagé DEBREshigd %dblsir%&é TR0Af apbadtdeastbhieasntact point
further conpri Si n%g nmovi n saji d sem conduct or
|

(210) savina arréreeeiqrmm $RalA fﬁ@@éﬁcﬂ"%‘é&ﬂ“ﬁ ABEPRYLING desition (119);
and 1 19); and repeating said neasurenment run at | east

once, wherein said predeterm ned spatial relationship

between sai d neasuring position ( 119) and said at

measur?rfq':tanoé‘lier“a?i%ha{if aﬂol'n'f% §§/1op)m|b LT 35RO 02) ’ﬁ'eflected from

neasuring a ar ge carri
said semm:xbraaduntmzstrumee(im7p)nrmvespcvrgsesm slalsiemﬂnawrdattamatlon (118);
structure ( 1 17) conprises

said method of measuring a lifetime of charge carriers further comprising:

moving said semiconductor structure (117) relative to said measuring position (119);
and

repeating said measurement run at least once, wherein said predetermined spatial
relationship between said measuring position (119) and said at least one contact
point (210) is maintained.



passi vating a surface of said |ayer (206) of

sem conductor material. 14 . A nethod of neasuring a
WOoRdPp®B3Ne of charge carriers as in claim13 , PGREPZIOR/007340

sai d passivation of said surdace of said |ayer (206)

of sem conductor material conprises supplying a

passi vation solution to said surface of said | ayer

(20 f .sem conduct materjal. 15 . A method of . ,
13. A eltind og TBERSY A Mg TBabt Bhards carGef a3 M Claim 12, wherein
providing\b&ides emRind ugesrsétvadtued ($0F UEdprigespri ses at | east

one of diluted hydrogen fluoride and a solution of a

hal ogen in a solvent. 16 . A nethod of neasuring a
passnv'a'tlfwgté SBrfate YA Ié’)?é’rr (0065 o@%e'nﬂcéhéh@?ol?matewr ein

sai d passivation of sald surface of saird layer (206)

of sem conductor material conprises: formng a | ayer

M v )

14. A Frfqué%%‘éorﬁ L‘flju’?&ta f%tlmﬁt &f lﬁéréé Sérrf%%gaé ?Vﬁ@é@ﬁf@ wherein said
passivationf eft $aid mirfautfaogesauhiay&rr R0&8 afrserhimiomdLétgr miaeermlmompnses

ar ona .di ed.to a.sur

supphfiag & 75y Vo ieH Salfioscie PRI, Eires Pt B4 R tpoBT bf semiconauctor
materigharge said surface of said |ayer of dielectric

material. 18 . A nmethod of nmeasuring a lifetinme of

charge carriers as in claim1l7 , wherein said
15. A ﬁf&hb@@if'rﬁ@a@urlﬁg"adhf%ﬂl‘r@éf @hé Egﬁlérfé é’@frf @FamﬁdM wherein said

bef ore each nmeasurenent run. met ho
passiviatigeusPhyion [compnisas ¢t @a&ﬁg@n%aﬁﬁr |dé|=1§e<bsh)1<1i0§i319 Beoride and a
solutidl 8 BhatdgdR it 8 soifgat her comprising performing an

anneal | ng 0 cure an I'nterface between the | ayer (206)

of semi conductor material and the layer (207) of

16, PS5 B R4 shhe L PRLPRE BB B 35, yroron sai

passivilion ofhsdidi surfeiedofpsaidi layen (206 )safi @bmmmnmmntenal compruses

formingy &ISi4% b o 4 S i 2AB, b765 558 P B0s) of semiconductor
materi@lructures (41 1, 4 12 , 4 13) over said |ayer (206)

of sem conductor material,wherein, in each neasurenent
run, said bias voltage is applied between said

17. A%‘“ﬂ@ﬂordaBP mMed¥rid FetnRy o?@h%rgé Ltfa'i‘thé’ a@flnC@I'éﬁrﬁC’{G wherein a

structures (41 1,7 412, 4 , sald ultraviol et
corona giscirarge i¢ aplpjyed to @i $Lgéa@dotf§agd PRy (2@7()fofsq;puactr|c material to

electr%rgg]ﬁgﬁer#%&d g%rrg?% ¥F S afg fafe@q{'lﬁ&e‘?:%é% erial.

rela to said one of said
plurality of contact structures (41 1, 412, 4 13). 2

od of .measuring a.lifetinme of charge carrier . .
18. A ietip8 r R e Sy R ot et i Bt Ghafod KRutyis paiT By 17 Wherein saia
applicafoh Ftsasd cordnd emschbtgd. is petfdrmed BHoréamchneeaturement run.
ri ng-shaped confi guratl on, a square-shaped

configuration and a rect angul ar configuration and
19. A method of measuring a lifetime of charge carriers as in any of claims 16 to 18,

further comprising performing an annealing to cure an interface between the layer
(206) of semiconductor material and the layer (207) of dielectric material.

20. A method of measuring a lifetime of charge carriers as in any of claims 12 to 19,
wherein said provision of said semiconductor structure (117) further comprises
forming a plurality of electrically conductive contact structures (411, 412, 413) over
said layer (206) of semiconductor material,



conprises a central opening (430, 431 ) . 22. A nethod
of nmeasuring a lifetinme of charge carriers as in any
wWOoeh0EB3i2es 12 to 19 , wherein said applicati oRCOEPZ@BEH07340

bi as vol tage between said sulidtrate (204) and said at

| east one contact point conprises puncturing said

sem conduct or structure ( 1 17) by neans of at | east

one. el ectraode 110 312-321 331 8)..23. A .
wherefiLL D #4571 TRSatiTeIRent ife el bAS cHaREe cisr Apefied etween said
substriate 294 plandl endmf Ishid Plddlity Wftdmentacospuctireg (4onmdng, 413), and

nsul ation structure provi ding el ectrjcal

said @H@m t JRdiRtQR e 18) plsurdifaated ofo R rROIE E428aids gemiconductor
structdré2]1 137 ﬁav%gsﬁld:?%’é’&t‘é‘%lﬁéd YpbHBE ré|al|o¥o§)1c§) LU rbne of said

i n each nmeasudrenment run, said ultraviol et ation

plurality gf cpatagt sértctdraso(4die 492, 4did). plural ity of porti ons
(420, 421 , 422) of said sem conductor structure ( 1
17) and said at | east one contact point is provided in
21. A pwitdodod rog¢asuring pl lifetime of omarpgacarm'msca‘s igagldim 20, wherein each

ot saifcHLFRMY SF Yorfeds Slbfrbnai 10 caf; aheTAYor g g ring-shapec

conflgaBatldmea%@mLméwlcﬁiﬁfgnrsmém@m%\ cottangsRs ednfiguration and
ench (404, 405), an oxidized region and

Compf}f%ﬁ ?ﬁe@g@?Pé’&nH?\g »43Net hod of measuring a

Ilfetlrre of charge carriers as in any of clainms 23 and
wherein said formati on of said insulation
22. A m&tneﬂLﬂféneaﬁwngéshfsilmeea&phaf&e paArrIs AT anyieiiciams 12 to 19,

8 ReatidPBs sh t r d
wherel 3B"ahPRLRIAEBr sald BIADu LSS Doy PR a3 sTRE At (204) and said
at leastpoaecgntact point comprises puncturing said semiconductor structure (117)

by means of at least one electrode (110, 312-321, 331-338).

23. A method of measuring a lifetime of charge carriers as in any of claims 12 to 22,
further comprising forming an insulation structure providing electrical insulation
between a plurality of portions (420, 421, 422) of said semiconductor structure
(117), wherein, in each measurement run, said ultraviolet radiation (118) is directed
to one of said plurality of portions (420, 421, 422) of said semiconductor structure
(117) and said at least one contact point is provided in said one of said plurality of
portions of said semiconductor structure (117).

24. A method of measuring a lifetime of charge carriers as in claim 23, wherein said
insulation structure comprises at least one of trench (404, 405), an oxidized region
and a nitrided region.

25. A method of measuring a lifetime of charge carriers as in any of claims 23 and
24, wherein said formation of said insulation structure comprises at least one of
forming a shallow trench isolation, forming a mesa and performing a local oxidation
of said layer (206) of semiconductor material.



