- 1 - Method for Measuring the Thickness of a Discoidal Wrkpiece The
invention relates to a nethod for neasuring the thickness of a discoidal
wor kpi ece, which serves as a substrate for el ectronic conponents,

conprising the steps- Infrared radiatign is directed at the top side of the
wor kpi ece, wherein a first radiation portion is reflected on the top side
and a second radiatiQ i on penetrat es t he vvorkpl ece t hi ckness, is
reflected on the bot t¥eHed i Measuniae the Thickaess ofadDissaidal Werkpiecen t he top
side of the workpiece, the first and the second radi ati on portions
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doubl e. si ded 6 %ﬂﬁ%fsdéédd@ww&erég@flﬁ@%tea. Powosspigss) wheresuadirst

| apped, poli Sfmtﬁ)nhﬁ@rﬁoﬁrﬁere@%tbé hGhe qg s‘f&e%g? Iaafﬁcﬁeﬁlonpg ﬁyh' ng")
etc. The geonetry of the workpieces th ere§/ created is very | npor
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measur enent of the vvor kﬂéces only takes place after the processing In a
doubl e- si ded pioB@ess & Betvecen by tﬂp ddnPihepetnkpisce Bad g bettdameide of
measur enent rk ieces are s i he case of an unreliable
geonetry devi g}%:{%&nkp elS% fegglélg uflé% gﬂ%ﬁ%EP?tiednrej ects due to
measurenment only after corrpl etion of the processing. Known nethods for

t hi ckness neasurenent are for exanple laser triangulation, ultrasound and
eddy current WERSHMEdOMA] r{?&ﬂaﬁe&s R4 RIple %ﬂi&%&? %&EO&% lﬁl)?mE@% ?&Je&fed in
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geometry of the workpieces thereby created is very important for further use. Thus,

the finished workpieces are frequently provided with integrated circuits through
optical imaging processes. Undesired variations in the thickness of the wdrkpieces

reduce the imaging sharpness and thus the quality of the integrated circuits.

Up until now, a thickness measurement of the workpieces only takes place after the
processing in a double-sided processing machine and/or a CMP machine. Based on
the measurement result, workpieces are sorted out in the case of an unreliable
geometry deviation. This process leads to undesired rejects due to measurement only
after completion of the processing. Known methods for thickness measurement are
for example laser triangulation, ultrasound and eddy current measuring methods.
However, these methods do not offer sufficient accuracy for the discussed, thin,
discoidal workpieces. Capacitive thickness measuring methods offer more exact

measurement results. However, they are expensive and sensitive.



For exanple, interferonetry conmes into question for an online thickness
measur enment during or shortly before the processing of the workpiece. The
optical thickness of the workpiece is thereby determ ned fromthe
interference pattern by el ectromagnetic radiation reflected or transmtted
by a workpiece to be neasured, for exanple fromthe separation distance
between two interference maxi muns. The optical thickness is the product of
the mechani cal thickness and the refractign index of the workpiece
material. Thus, if the refraction index is known, the mechanical workpiece

t hi ckness can | cul at fromthe optical workpiegce thickness,.The
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However, in practice, the measurement accuracy achievable in this manner is not
always sufficient. Thus, fluctuations in the refraction index result from material
fluctuations, for example doping fluctuations, of the workpiece, for example of a

walfer.

Based on the explained state of the art, the object of the invention is thus to provide
a method of the initially named type, with which a more exact thickness

measurement of thin discoidal workpieces is possible.

The invention solves this object through the subject of claim 1. Advantageous
embodiments can be found in the dependent claims as well as the description and the

figures.

For a method of the initially named type, the invention solves the object in that the
mechanical workpiece thickness is determined from a measurement of the intensity
of the infrared radiation reflected and/or transmitted by the workpiece taking into

consideration the optical workpiece thickness.



According to the invention, it has been identified that for exanple
material deviations can lead to variations in the refraction index and thus
to a falsification of the thickness nmeasurenent. The invention is thereby
based on the know edge that a change in the refraction index inpacts the
reflection or respectively absorption | evel of the workpiece and a changed
refraction index thus |leads to a corresponding change in the reflected or
respectively transnmitted radiation intensity. The invention takes advantage
of this effect in order to conpensate for the refraction index deviations
during the determ nation of the nmechani cal workpiece thickness fromthe
determ ned optical workpiece thickness. Depending on the respective
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wor kpi eces can have in particular a thickness of |ess

Depending on the respective material of the workpiece, an impact on the refraction
index through a changed absorption due to a changed workpiece thickness can
thereby be disregarded in most cases. This applies in particular for substances like
silicon, which are highly transparent for infrared radiation. In the case of other
substances, it is possible that the absorption of the workpiece also changes when the
thickness changes. The refraction index can then be determined in that the measured
intensity is corrected by a scale factor determined within the framework of a

calibration and showing the changed absorption.

According to the invention, a more exact thickness measurement compared to the
state of the art is enabled in the case of deviations for example due to doping
fluctuations and improved properties are thus achieved for the application of

integrated circuits or individual electronic components.

With the method according to the invention, thin, discoidal, partially transparent
workpieces are measured, which can be designed in particular cylindrically or

respectively circularly. The workpieces can have in particular a thickness of less



- 4 - than 1.5 mm The nechani cal workpi ece thickness can thereby be
cal cul ated as the quotient of the optical workpiece thickness and the
refraction index. The determ nation of the optical workpiece thickness

bet ween the workpi ece top side and the workpiece bottomside as well as a
determ nation of the refraction index can each take place using suitable
calibration characteristics lines or respectively suitable calibration
characteristic zones. According to the inyention, the side of the workpiece
facing the penetrating radiation is called the top side of the workpiece,
while the sid r r ation
is called the ontsl Fﬁgﬁméﬁ&o%%m%@ﬁﬁd%ng&mﬁgng?%Ec%ku%ﬁg q%%rding
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does not matte
and correspondingly can be reflected multiple times on the bottom and if applicable

inner surface of the top side before it emerges from the workpiece again. The
recording of the interference pattern takes place in particular on the side facing the
top side of the workpiece. The infrared radiation can for example thereby be injected
into a glass fiber and directed at the workpiece through it or respectively the
radiation coming from the workpiece can received by the glass fiber and fed to an
analysis. A suitable detector with a suitable electronic evaluation unit can be

provided for example for the evaluation of an interference pattern.

The discoidal workpiece can be part of a sandwich structure, wherein the bottom
side of the workpiece then forms the boundary surface to the next subjacent layer.
The top side of the workpiece can also be the boundary surface to the next upper

layer. The interference pattern generated by the interference of the radiation portions



According to one enbodi nent, an infrared radi ation spectrumcan be directed
at the top side of the workpiece. This spectrumcan in particul ar be
directed at the top side of the workpiece. It is then further possible to
spectrally analyze the radiation created by interference of the first and
second radi ation portions by neans of a spectroneter, for exanple a grating
spectroneter. The generally known infrared interferonmetry proven in
practice is used in this enmbodinent Infrafed lanps, in particular infrared
|l ight bulbs or infrared gas di scharge | anps, can thereby be used as

infrared radi ation.sources. This .thereby |leads.to interferenge of the two
radi ation por t3MoRsior Fﬁa"ﬁéf’ﬁ'% faghon it of &E‘SH% gyt ﬁgecg'?aﬁYﬁ%“@Bé’é’frum

the path diffgrgneeceRatatilodbhe VHKRhRE GighhitdiesBeirp AL&kdiBBAYINe SO
that destructive or constructive interferencé occurs. This interference
pattern can theenths, thedypezddnisfersneaiidep nahnaeral uat ed by means of a
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after its exit fromthe workpiece. In this enbodinent, the intensity of the
radi ati on passing through the workpiece is recorded and used to determ ne
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radiation) and slanted radiation incidence.

According to another embodiment, for measurement of the intensity of the infrared
radiation reflected and/or transmitted from the workpiece, the intensity of the
radiation created by interference of the first and second radiation portions can be
measured afier its reflection on the top side of the workpiece or respectively after its
exit from the top side of the workpiece. In this embodiment, the intensity

measurement can take place on the same side where the two interfering radiation



Accordi ng to another enbodi nent, the refraction index of the workpiece can
be determ ned and the nechani cal workpi ece thickness is determ ned taking
into consideration the determ ned refraction index fromthe optical
wor kpi ece thickness. The refraction index can be determ ned for exanple
froma characteristic |line representing the refraction index depending on
the intensity or respectively the intensity difference of the infrared

radi ation reflected and/or transmtted fromthe workpiece. Such a
characteristic line can be determned within the framework of a
calibration. |t .is also conceivabl e to.deternmne the nechani cal workpiece
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on the top side of({he war kpi ece and thﬁwthickneSE.is efernined for each
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Wor Kpi ece canbaE e poffian ndfmaatadt i8ekhH B RN RS oh s
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integrated circuits. The workpiece geonetry is thereby particularly
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The refraction index can be determined for example from a characteristic line
representing the refraction index depending on the intensity or respectively the
intensity difference of the infrared radiation reflected and/or transmitted from the
workpiece. Such a characteristic line can be determined within the framework of a
calibration. It is also conceivable to determine the mechanical workpiece thickness
by means of a characteristic field. Such a characteristic field can represent for
example the workpiece thickness depending on the intensity or respectively the

intensity difference and the refraction index. Such a characteristic field is normally



- 8 - sandwich structure. An integrated circuit or an individual conponent
such as a diode or the |like can be applied to the silicon |ayer, for
exanpl e by nmeans of optical inmaging processes. According to another

enbodi ment, the thickness of a workpiece can be determned with the nethod
according to the invention during and/or shortly before processing of the
wor kpi ece in a doubl e-sided processing nmachine or a single-sided processing
machi ne, for exanple of a nmachine for chg?ical-nechanical pl anari zi ng or
chem cal - mechani cal polishing, in particular during the sanding, |apping
and/ or polishing of .the rkkpi ece. It is.then so possi,ble to .adjust the
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on the det er niRgadiitély ChigRTerand/Mildd hadsed e pafiedallPisakpessanzabh! & W th
the met hod according to the invention, such processing nachi nes can
optinize an officeled radiationess neasurenent and optionally an online

regul ation of the processing paraneters depending on the thickness

measur enent such that the workpiece geonetry is optim zed. In particular

t he purpose ofcsitdingBcibies ebogdiitet ahk infr@eaadigi@ncdmnBedire@dd ageaye or
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created. According to a related embodiment, the infrared radiation can thereby be
directed laterally over the top side of the workpiece and a radial workpiece thickness
profile can be determined with the method according to the invention. If a rotational
symmetry of the workpiece can be assumed, sufficient accuracy during the thickness
measurement 1s achieved through such a radial measurement. It is thereby possible
to direct the infrared radiation in the radial direction of the entire workpiece surface
or only a part, for example from the edge up to the midpoint of the workpiece

surface or an even smaller area.

In accordance with a particularly practice-appropriate embodiment, the workpiece
can be a wafer, in particular a silicon wafer. Such wafers or semiconductor wafers
are used in many areas to provide partially complex integrated circuits. The
workpiece geometry is thereby particularly important for the quality of the
integrated circuit for the initially named reasons. However, other discoidal
workpieces are also conceivable for integrated circuits or individual electronic
components. The workpiece can thus be for example a sapphire disk. Such

substrates can be provided for example with a silicon layer so that they form a



Fig. 3 a schematic representation of a workpiece to be neasured and Fig. 4
a radial thickness profile recorded with the nmethod according to the
invention. If not specified otherwi se, the sane reference nunbers are used
for the sane objects in the figures. Figure 1 shows a discoidal workpiece
10 for an integrated circuit, here a silicon wafer 10, the nechani cal

t hi ckness d of which needs to be neasured. An infrared radiation source 12,
here an infrared lanp 12, generates infraged radiation 14, in the shown
exanple an infrared spectrum 14, i e infrared radiation distributed over a
certain wavel engt h,or._respectivel r.equency -ar.ea. Through .a beam splitter
T6. For oxanpaan el EEPEL NSl LFUER iR R LR PR AR it
focused through thehBkeOpii 66 apBlidd i tHehglit@P15kf o2 @xahplt s Wby ofl BgEal

per pendi cul ar _i nci dence. The beam path as it hits the wafer 10 is shown in
great er det ai FDIROFPIFCESFES- Accordingly, a first radiation portion 22 is
reflected on the top side of the workpiece 20 and returns back

perpendi cular to the top side 20. Further radiation 23 penetrates the

wor kpi ece t hi akaedsgde ansthépanbodihleyi) theethickat’dbfanwbiteidetiwbe sedempkdt he
wor kpi ece 26, netrates the workpjece thickness again fromthe bottom
side 26 to th Hﬁdlae gethed agcoig teéb%gwaa%ﬁ%dwgt qrosg\owoﬁéef@re RIAEESSIng

wor kpi ece at t 1.4l A iatd LoR_ -

adi At on 23 pongrARFiAn S IATIQSARE BRELAE AURD oL InPR sidka O%sng

si de of the woakiphecéor26xdmplehef toopnghde 26 ickemmrat-unechqparal i plhharizef lcect ed

so that another r.adiation portion 3Q penetrates.the workpi ece thickness d
2gai n 1 rom t NGO raBe, Bo ke d TGRS BeTUine RS RIS, deepiDe e
These beam pafa&l%hﬁ%%f&ﬁé‘%o@lkﬂi&’ce‘.‘ ﬁol\énher&@&?o&sme kR diljatd 88 pdhinkeer®PbYthe
partially reflected on the bottom side of the workpi'ece, a third radiation

portion 28 exptosessmgt he thotworkpisce eduingt procassitgpidependez ion thee detcemiicdr y
enmbodi nent sh in Fi,g. .2., .- 10 -..The fir eco adi al.i o

o ome 52" ke st g gerermied widkhEosl bRl Wth GESERRd FERRERER o)
hit the beam pRkitidnekuchOpra@aking MdcBinet Bl bptitizk @atdnGRe eHickREPBRhduy@hohial t er
their re-exit fromthe morkglece 10 and are deflected fromit

per pendi cul ar#nd epttpnale agiondoe esgulaion ofphe pProseesing p@amelers densndgrapl be

h , th C [ ' . 32.. The, inf d
adiation 14 BRCERgeruapte R thR L GNP SRR 15 Frrmiagy B pA ARG

spectronet er &2, p@posehoMiuds hgithides aks| YerallyPeL takoid 3¢ indesited. cdncal® or
spectrum 34, the radiation intensity in any units over the wavelength is
only applied wlesigeds gniviex suifage or thickness shape by the processing plate, for example

polishing plates. Due to the rotating processing prevalent in such machines, it can be
assumed that the workpieces are mainly rotationally symmetrical so that potentially
occurring deviations from the specified geometry are also rotationally symmetrical.
A radial thickness measurement according to the invention thus provides sufficient

accuracy in this case.

One exemplary embodiment of the invention is explained in greater detail below

using a drawing. The drawing shows schematically in:

Fig. 1 a construction for executing the method according to the invention,

Fig. 2 a sketch for visualization of the beam paths,



The part of the infrared radiation 14 returning fromthe wafer 10, in
particular the first and second radiation portion 22, 24 interfere with
each other in a manner that is also generally known. Constructive or
destructive interference results depending on the path difference of the
radi ation portions 22, 24 caused by the wafer thickness d. A corresponding
interference diagramis shown in a general and schematic manner in Fig. 1
with reference nunber 36. In the interfergnce diagram 36, the intensity in
any units is applied over the wavel ength. An interference pattern results

38. The thickness d of the workpiece 10 is determned thyough an eval uation
of the intensir%t?%/ Jsﬁaﬁﬁf'rf%a“&aﬁf%%%ﬁﬁgf’%?}?}"8%1’6%8?% hara Uir%c{]ang?stance 40
between two i Heuf gr gARE HRkh&E Nprofine régrddia it itk irB&Rod hicekidass td- ®Gan be
determ ned as a product of the nmechanical workpiece thickness d and the
refraction i nde¥ent$n.t he wafer 10 in a manner generally known to a person
skilled in the art. The intensity difference 42 between an interference
maxi mrum and an interference mnimum contains information on the

reflectivity ofndtRgecitefdesihdiiseOhetshme e tedcohubears apased €6t thakans bbigcts
difference 42, the refraction index_ of_ the wafer 10 can be defterm ned for
exanpl e based ibikedigireadtiawicdt shews iisceidahyarkpiice P fot angnice Fuitgherg

calibration ilddhSyESIE (nd RRCHEGHEi0Rls B A RIAAPLAL G BESRedueaNARE

cal cul ated as a quotient of erm ned optical workpiece thickness L
and t he al so ddtaeehiadation abmae tl2phere rlexfraced 1d3thp 1&e generdiedinfetdboidesinon

thereby be used to create a radial thickness profil.e. of .a tkpi.ece 1Q as
shown schenat i?g’alpltk}e v ﬂiaﬁ@.e%%‘jﬂﬁle?}m{‘ﬁ@ h%tlﬂ%ﬂef%a%%&’tﬁ‘%t&%%e ng a

radial |ine 4dy.s é‘ér%aﬁrﬁgfa(zéigﬁ%tﬁfb? BRI ﬁ@&uénhg apod. gkl bad sElifdrul ar

(from above) workpiece 10 t e edge of the workpiece 10 successively for
the surface | d6ataronsmpte anged-rehoeaple marmoadidalthd imfeardd) rachaticn dddioahsed
t hi ckness prof.ile.i

46 15 shown | e Fa oPiH IR o e B TREN R Sn S Dspli BE SRR Bk moss

dis applied in mcroneters over the radius of the workpiece 10 in
mllimeters. The radius O describes the m dpoint of the top side of the
wor kpi ece 20. Th¥ theamhpathreashaid hidg dbe dvafgr t16 shehavy emtdresier detgidrim Eigacl

L okness oo TRl o b 2 6o PSEA RO &

the art. 20 and returns back perpendicular to the top side 20. Further radiation 23 penetrates
the workpiece thickness d, is (partially) reflected on the bottom side of the
workpiece 26, penetrates the workpiece thickness d again from the bottom side 26 to
the top side 20 and leaves again on the top side of the workpiece at least partially as
a second radiation portion 24. The radiation 23 penetrating the workpiece thickness
d back from the bottom side of the workpiece 26 to the top side 20 is in turn partially
reflected so that another radiation portion 30 penetrates the workpiece thickness d
again from the top side 20 to the bottom side of the workpiece 26, etc. These beam
paths are generally known. Since the radiation 23 is only partially reflected on the
bottom side of the workpiece, a third radiation portion 28 exits on the bottom side of

the workpiece 26 in the exemplary embodiment shown in Fig. 2.



- 12 - Cainms. 1. A method for measuring the thickness of a discoidal
wor kpi ece, which serves as a substrate for el ectronic conponents,
conprising the steps: a) infrared radiation is directed at the top side of
the workpiece , wherein a first radiation portion is reflected on the top
side and a second radiation portion penetrates the workpiece thickness (d),
is reflected on the bottom side of the workpiece and exits again on the top
side of the workpiece , b) the first and jgecond radi ation portions
interfere under formation of an interference pattern, c) based on the

ci'de of tno wirkgrbendaiPhbERen RGR 2ER AhE R PEMERRAER 0
based on the taligichgbanse) piatHetdeAm splitter 16 again after their reflection or respectively
after their re-exit from the workpiece 10 and are deflected from it perpendicularly
and are directed to a spectrometer 32. In the example shown, the spectrometer 32 is
a grating spectrometer 32. The infrared radiation 14 hitting the spectrometer 32 is
spectrally fanned by this spectrometer 32, as shown schematically as spectrum 34 in

Fig. 1. In spectrum 34, the radiation intensity in any units over the wavelength is

only applied for visualization.

The part of the infrared radiation 14 returning from the wafer 10, in particular the
first and second radiation portion 22, 24 interfere with each other in a manner that is
also generally known. Constructive or destructive interference results depending on
the path difference of the radiation portions 22, 24 caused by the wafer thickness d.
A corresponding interference diagram is shown in a general and schematic manner
in Fig. 1 with reference number 36. In the interference diagram 36, the intensity in
any units is applied over the wavelength. An interference pattern results 38. The
thickness d of the workpiece 10 is determined through an evaluation of the intensity
signal. For example, from the separation distance 40 between two interference
maximuni, the optical workpiece thickness L can be determined as a product of the
mechanical workpiece thickness d and the refraction index of the wafer 10 in a
manner generally known to a person skilled in the art. The intensity difference 42
between an interference maximum and an interference minimum contains
information on the reflectivity of the wafer 10. On the basis of the measured
intensity difference 42, the refraction index of the wafer 10 can be determined for
example based on characteristic line created within the framework of a calibration.
On this basis, the mechanical workpiece thickness d can be calculated as a quotient
of the determined optical workpiece thickness L and the also determined refraction

index n.



d) the mechani cal workpiece thickness (d) is determned froma neasurenent
of the intensity of the infrared radiation reflected and transmtted from
t he workpi ece. 2. The nmethod according to claim1, wherein an infrared
radi ati on spectrumis directed at the top side of the workpiece . 3. The
met hod according to claim2, wherein the infrared radiation spectrumis
directed perpendicularly at the top side of the worlcpiece. - 13 - 4. The
met hod according to claim2 or claim3, wherein the radiation created
through interference of the radiation portions is analyzed by nmeans of a
spectronmeter. 5. The nethod according to one of the previous clains,
wherein, for neasurenent of the intensity of the infrared radiation

refl ected and Thealesdtitietl @flethédBar therehP Henised & ciche 4 rdenshitinedd ptdite of a

radi ati on created by interference of the first and_second radiation
portions can Berkpigsutles shpvaschapticdy wdtigoh Assordingly.dpe siethodds otasuted

m; EB: :g: Or LEHICL TANA! ncPha Chartihg 06 tnd LRGN of AR S0 dldCeircutar
(from above) workpiece 10 to the edge of the workpiece 10 successively for the
surface locations arranged along the radial line 44 and a radial thickness profile is
thus created. A corresponding radial thickness profile 46 is shown in Fig. 4. In this
diagram, the measured workpiece thickness d is applied in micrometers over the

radius of the workpiece 10 in millimeters. The radius 0 describes the midpeint of the

top side of the workpiece 20.

With the method according to the invention, a more exact thickness measurement of
discoidal workpieces 10, intended to serve as a substrate for electronic components,

is possible compared to the state of the art.



6. The nethod according to one of the previous clains, wherein, for the
nmeasurenment of the intensity of the infrared radiation reflected and
transmtted fromthe worlcpiece, an intensity difference is determ ned

bet ween two defined points of the interfecrgemnce pattern, in particular an
interference maxi num and an interference mnimum 7. The nmethod according
to one of claims 1 through 4, wherein a third radiation portion exits the
wor kpi ece on t he @msiom si de of the worl cpi ece and, for measurenent of the
intensity of the infrared radiation (14) reflected and transmtted fromthe
wor kpi ece , the intensity of the third radiation portion is measured after
its exit from thd. workghwstler BeasTheg e thdacsiof o diicoidl vorameeophitherys evi ous

| wh the_rgf det d,
and the nechani cal oot oar e ek iEkdbhofly MASBLBERLEES, L8 N inio
account the determ a)eglﬁ‘réx%ﬁﬁﬁdgétfoﬂ s bfAEE o Qﬂ%t%& t*?f \%H( e »\‘/H%Qﬁ{’éﬁﬁg

t hi ckness (L). Rod - acco vihereln
refraction i ndex (n) radiatiet portiomexireficaed en thhmdeelandsa sezcohd md1at1erppcar£ient i ng

the refraction index e Q0 b hensd tiv
intensity difference é)n%’ir%%sptlﬁn rared Fhécgmasts s reﬁ&‘%ég'@te %P}Sé%s%/rf]tﬁ? ed
fromthe workpi ece. l1Qorkpices ami dxitd agaiic ot thic g sﬁdm of e \m‘rkméne,prew ous cl ai ns,

wherein the mechani gal, workplece LN CkABS S s Sndel e ha°RoRYidea s, O @
interference pattern,
c) based on the interference pattern, the optical workpiece thickness (L)
between the top side of the workpiece and the bottom side of the workpiece
is determined based on the interference pattern,
d) the mechanical workpiece thickness (d) is determined from a measurement of

the intensity of the infrared radiation reflected and transmitted from the

workpiece.

2. The method according to claim !, wherein an infrared radiation spectrum is

directed at the top side of the workpiece .

3. The method according to claim 2, wherein the infrared radiation spectrum is

directed perpendicularly at the top side of the workpicce.



11. The method according to one of the previous clains, wherein the
infrared radiation is directed laterally over the top side of the

wor | cpi ece and a nechani cal workpi ece thickness profile is determ ned with
the method. 12. The nethod according to ong3of the previous clains, wherein
the worlcpiece is a wafer, in particular a silicon wafer. 13. The nethod
according to one of clains 1 through 11, wherein the workpiece is sapphire
di sk. 14. The nethodbaaetodiaserrdiog daelayp 2 pecliedi glisred Bierygdiatigieeraited t he

t hi ckness (d) of a i ' | ﬂ&ﬁﬁ - r fore
and/ or shortly afteﬁﬁg&gﬁg%ggg#ﬁbggkﬁ{E%ﬂﬁg? plé@% gggégé?ﬁg?é%%¥%g§l%r
doubl e- si ded processpepgermmderhi ne, in particular a nmachi ne for

chem cal - mechani cal pl anarizing or chem cal -nmechani cal polishing. - 15 -
15. The method according to claim 14, wherin the paraneters for the

processing of the werkplgee rl%jr%q Uik SEMISREDAL BlinN whllEindRl SleRufGtnt
t hi ckness (d) an§7or the deferm eg t%lcﬁhgss pro??%éw s © "
of the intensity of the infrared radiation reflected and transmitted from the
workpiece, the intensity of the radiation created by interference of the first and
second radiation portions can be measured after its reflection on the top side of

the workpiece or respectively after its exit from the top side of the workpiece.

6. The method according to one of the previous claims, wherein, for the
measurement of the intensity of the infrared radiation reflected and transmitted
from the workpiece, an intensity difference is determined between two defined
points of the interference pattern, in particular an interference maximum and an

interference minimum.

7. The method according to one of claims I through 4, wherein a third radiation
portion exits the workpiece on the bottom side of the workpiece and, for
measurement of the intensity of the infrared radiation (14) reflected and
transmitted from the workpiece , the intensity of the third radiation portion is

measured after its exit from the workpiece .

8. The method according to one of the previous claims, wherein the refraction
index (n) of the workpiece is determined, and the mechanical workpiece
thickness (d) is determined taking into account the determined refraction index
(n) from the optical workpiece thickness (L).



10.

11.

12.

13.

14.

v 14 -

The method according to claim 8, wherein the refraction index (n) is determined
from a characteristic line representing the refraction index (n) depending on the
intensity or respectively the intensity difference of the infrared radiation

reflected and transmitted from the workpiece.

The method according to one of the previous claims, wherein the mechanical

workpiece thickness (d) is determined by means of a characteristic field.

The method according to one of the previous claims, wherein the infrared
radiation is directed laterally over the top side of the workpiece and a

mechanical workpiece thickness profile is determined with the method.

The method according to one of the previous claims, wherein the workpiece is a

wafer, in particular a silicon wafer.

The method according to one of claims 1 through 11, wherein the workpiece is

sapphire disk.

The method according to one of the previous claims, wherein the thickness (d)
of a workpiece is determined during and/or shortly before and/or shortly after a
processing of the workpiece in a single-sided or double-sided processing
machine, in particular a machine for chemical-mechanical planarizing or

chemical-mechanical polishing.
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15. The method according to claim 14, wherin the parameters for the processing of
the workpiece are adjusted depending on the determined thickness (d) and/or the
determined thickness profile.



