- 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 radialion is directed at the top side of the
wor kpi ece, wherein a first radiation-pbrtion is reflected on the top side
and a second radiation portion penetrates the workpi ece thickness, is
reflected on the bot hMuth&d fie Miasidiey W Thikaes ofadisodid Vagpieco®n the top
side of the workpiece, the first and the second radiation portions
interfere under formation of an interference pattern and the optical
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results. However, y are expensi've and-sensitive.
polished (“haze free polishing” or “chemical-mechanical polishing™) etc. The

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 workpieces

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.



- 2 - For exanple, interferonetry cones into question for an online

t hi ckness nmeasurenent during or shortly before the processing of the
wor kpi ece. 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
di stance between two interference nmaxi muns. The optical thickness is the
product of the mechanical thickness and the refraction index of the

wor kpi ece material. Thus, if the refraction index is known, the nechani cal
wor kpi ece thickness can be cal culated fromthe optical workpiece thickness.
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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

wafer.

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.



- 3 - 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 transmtted radiation intensgty. The invention takes advant age
of this effect in order to conpensate for°fhe 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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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



wor kpi eces are neasured, which can be designed in particular cylindrically
or respectively circularly. The workpi eces can have in particular a
thickness of less - 4 - than 1.5 mm The nechani cal workpi ece thickness
can thereby be calculated as the quotient of the optical workpiece

t hi ckness and the refraction i ndex. The determ nation of the optical

wor kpi ece thi ckness between the workpiece top side and the workpi ece bottom
side as well as a determination of the refraction index can each take pl ace
using suitable calibration characteristits lines or respectively suitable
calibration characteristic zones. According to the invention, the side of
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can be provided for exanple for the evaluation of an interference pattern.

the workpiece in the vertical direction from bottom to top.

In the case of the internal interferometry used according to the invention, the second
radiation portion can naturally pass through the workpiece thickness multiple times
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



The di scoi dal workpi ece can be part of a sandwi ch structure, wherein the
bottom side of the workpiece then forns the boundary surface to the next
subj acent |ayer. The top side of the workpi ece can al so be the boundary
surface to the next upper layer. The interference pattern generated by the
interference of the radiation portions - 5 - can be for exanple a
diffraction pattern or also for exanple a spectrally fanned out
interference pattern anal ogous to the white light interferometry. According
to the invention, the type of interference-does not matter. According to
one enbodi nent, an infrared radiation spectrumcan be directed at the top
side of the wamki foeexanipic 2 diffection paitan or alspdot excamipde alspeatiatlp dbreddatut t he

top side of the workpiece. It _is then further, possible to spectrally
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as infrared radiation sources. This thereby leads to interference of the two radiation
portions. In particular for certain wavelengths of the spectrum, the path difference
created by the workpiece thickness is just enough so that destructive or constructive
interference occurs. This interference pattern can then be analyzed spectrally and
evaluated by means of a spectrometer. For example, the optical workpiece thickness

can be determined from the distance of the two maximums or minimums.

Of course, according to the invention, other interference methods are also
conceivable, for example with radiation of high coherence lengths (for example laser

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 after 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 ment, for neasurenent of the intensity of the
infrared radiation reflected and/or transmtted fromthe workpi ece, the
intensity of the radiation created by interference of the first and second
radi ation portions can be nmeasured after its reflection on the top side of
the workpi ece or respectively after its exit fromthe top side of the
wor kpi ece. In this enbodi nent, the intensity neasurenent can take place on
the sane side where the two interfering radiation - 6 - portions are
recei ved and eval uated. Thus, the same ne&surenent arrangement can be used
advant ageously for the intensity nmeasurenment and the eval uation of the
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i ndex. Such a characteristic field is normally
According to another embodiment, the refraction index of the workpiece can be
determined and the mechanical workpiece thickness is determined taking into
consideration the determined refraction index from the optical workpiece thickness.
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



- 7 - created within the framework of a calibration. The use of
characteristic lines or respectively characteristic fields |leads to a
particularly sinple evaluation of the received radiation. According to

anot her enbodi ment, the infrared radiation can be directed laterally over
the top side of the workpiece and a nechani cal workpi ece thickness profile
can be determned with the nethod according to the invention. In this
enbodi nent, the infrared radiation is thus directed one after the other or
si mul taneously over a plurality of |ocatiéns |ying behind each other in the
| ateral direction of the workpiece on the top side of the workpi ece and the
t hi ckness i s ceated miten the fragmstoriofof tsheadbritomatlihonsseiaf ¢Hamchmistierlings eor di ng
to the invention A lateral thi.c s. profile is this created, According to
L relat ed enblsapesaitly SHECSIHANATS KASE orpeRrlng Ehge S ainee Hre
lateral |y ovefe tihgs tRishde of the workpiece and a radial workpiece

t hi ckness profile can be determned with the nmethod according to the
invention. If a rotational synmetry of the workpi ece can be assuned,
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layer so that ditrgc?gd lfai?erramyaover 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 is 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



- 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 chem cal -nmechani cal planarizing or
chem cal - mechani cal polishing, in particdfar during the sanding, |apping
and/ or polishing of the workpiece. It is then also possible to adjust the
paramet er s f osantlivichptroctess iAmgintsiratévecinwitiopian cedividnalregmpones su¢hhes aidigdndi ng

on the determ ned thickness and/or .t he.determ ned thigknes rofile. Wth
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optim ze an oplddf sBé&kfess measurenent 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 of, such chines i eneral |y. Vol i e or
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thickness and/or the determined thickness profile. With the method according to the

invention, such processing machines can optimize an online thickness measurement
and optionally an online regulation of the processing parameters depending on the
thickness measurement such that the workpiece geometry is optimized. In particular,
the purpose of such machines is generally to avoid an undesired concave or
undesired convex surface 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,



- 9 - Fig. 3 a schematic representation of a workpiece to be neasured and
Fig. 4 a radial thickness profile recorded with the nethod 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 | anp 12, generates infrared radiation 14, in the shown
exanple an infrared spectrum 14, i.e. infrared radiation distributed over a
certain wavel ength or respectively frequency area. Thro%gh a beamsplitter
16, for exanplFeg 3 seshenptic menatrentatipn pbe woekplgcsdo pemeasuse 206di at i on 14
focused through the optics. 18 hitsthe [

per pendi cul ar %fg‘léi ﬁeﬁl@@i t?‘f%“%%a?ﬁogz% ﬁeéé)gg?dts Vﬁlﬁ} @? %éet\%\lg e%@@%@fr}g: Q(gﬁﬁol\?m in
greater detai lpveftidl.g. 2. 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 thi i !l day: £4b99 Ak 895 @Psshaghbist he
wor kpi ece 26,E%%ﬁé??%ﬁ%%&¥%§&%b#%pleeéQGE#giﬁessggaéggrn §r0n1%he B%tfom
side 26 to thénthefigaiedeFiglrednshovsauisoaghivorkpiecei6 foom micgeated citduét, here

wor kpi ece at |east partially as a second radiatiqn portion.24. The
radiation 23 BéH@PF‘éYﬁf‘?Fgl% H%e %Pm@igllgme&ﬂé’ééﬁﬁc@ﬁﬁqgsft? &ﬁ‘???é“rﬁetfxﬂm
side of the wardpi £68:268ntBulcBa2! APeSARAZRA 18mb N 2t YERLRBS ttdkdd rddfifogCt ed
so that another radiation portion 30 penetrates” the workpiece thickness d
agai n from t hé4fiaphesstevn2ékatpld hreitferedspesirde 14f i.¢.Hafreved kpdiattom @istribeted.
These beam paths are general |l y. known. Since the radi ation 23 {S on
partially refP¥TtREF nglsy&%/tp%rgp&gumly &‘?8“%?’1&5?%?&0‘5%1%}’?3611 lsg%ﬁteéti on

portion 28 exiksfNedipidQt (i pRitl8atdd rhikk@r W& KR §6Rard® rhdiafidte 18XReMear ¥
enbodi mrent shown in Fig. 2. ) .
through the optics 18 hits the top side 20 of the wafer under perpendicular incidence.

The beam path as it hits the wafer 10 is shown in greater detail in Fig. 2.
Accordingly, a first radiation portion 22 is reflected on the top side of the workpiece
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.



- 10 - The first and second radiation portions 22, 24 (and if applicable
further reflected radiation portions) hit the beamsplitter 16 again after
their reflection or respectively after their re-exit fromthe workpiece 10
and are deflected fromit perpendicularly and are directed to a
spectronmeter 32. In the exanple shown, the spectroneter 32 is a grating
spectroneter 32. The infrared radiation 14 hitting the spectroneter 32 is
spectrally fanned by this spectronmeter 32, as shown schenmatically as
spectrum 34 in Fig. 1. In spectrum 34, tH&-radi ati on intensity in any units
over the wavelength is only applied for visualization The part of the

i nfrared radi &h¢ Ginst badrsetandniadgutibn qortidrs 28af2dr(and if applisableifotiherrreflpeted i r st
and second radi.at.ion portian.22, 24 interfere wth each qther in a.nanner
fhat “Te al so GRuPAPPoenURh e Ssd spliBi T e haEERe N e ure
resul ts depengkddghQprd-Bat BRENIAIH6RpRES 20 @hd lahe défbediedt frOR iPPEfpERTSUlddy 24
caused by the wafer thickness d. A corresponding interference diagramis
shown in a gearerat daacted tthe spacirometen 3dr Lo tge Exgnple shpwh, the spectienetandaiier 36.

In the interference diagra he kLntenskty in,any i 1S | | i,ed_ over
t he wavel engt?}.gra,&lﬁgisﬂ?‘%&?‘ée?%rﬁ%e f&&tl ?rﬁﬁrr%‘glﬁ S %glrl%ﬁlggh? Igﬁe((:: %%E{s%r 3501? t he
wor kpi ece 10 igecelifilyefafhatesly thiy gechordbteLYAad 3hd i s¢Hendakicallydsaspeitium Skgnal .

For exanple, fromthe separati on djstance 40 between two interference

maxi num t he Bigt i chl spestkmi ¥ dhe padiatioasiatepsisain BeY HeitepYRr 1be wayelsngihgguct

of the mechanj gal rkD] l:-ckness d and the refraction index of the
wafer 10 in ag’@Tgﬁ%@?edgg{hglg%}h&gh%om to a person skilled in the art. The
intensity difference 42 between an interference maxi nrum and an interference
m ni mrum contains information on _the reflectivity g t fer 10. On.the

h
basi s of the Hengut elithennEatdipdigher df arEning fromniher which (Vi Brpa el BF t he
waf er 10 can fg, &&?&%as&;m&qiaﬁiﬁﬁ SRR L z@%ﬁ@ﬁeﬁ phalAGk Hﬁﬁhﬁanhéﬂﬁ?ﬁéeat ed
0 | On this t he nechan

within the franewor a ca ration. asl s, I ca
wor kpi ece t hi dkngarradlyclaovae Coabtrwitive ed dasinetige atterdereneaf resils dbpemling ned

optical workpi ece thickness and the al.so term ned refraction,.index n.
Tﬁe descr i begthf*"ré‘t"l : figrence ﬂ%tk’@Hﬁ‘gﬁ%orhg%taofli)gﬁr%a‘faés‘?fd?yaﬁﬁeé’y af%%&b%ﬁfé?s‘f
profile of a M&Qﬁg@%&%&@%@% hetidvH inVa gshe!r:agm]g%ch&ﬁﬁwﬁmy,

the method is exec long a radial line 44, starting fromthe m dpoint
of the cyli ndinikigl 1 avith efarence aun(tfer 3Mm hbthe eterforckes diegratr036.0he irgersilyen of

t he wor kpi ece 10 successi.vely for the. surface.locations arranged .al t he
radial | Pne ﬁya%tsalsra&é?’lﬁ‘f °¥T‘ﬁ @fn‘@%‘éﬁl‘?ﬂ%}f'i “?tgrcf?rﬁ{]%e B?%é? é‘a‘%ﬁ\ R 1h
correspondi NGH{RALRId 1the kREISSied 1T is|RtcdBircd (BIHAYR ah BvATugtiondof the idtéssty

di agram the nmeasured workpi ece thickness d is applied in mcrometers over
t he radi us ofsigiad Vor kpimple, fion rhevistparaticme distante e Or befivgen Gwaekngarfasenset he

m dpoint of the to i de of .t he workpiece 20, Wth the method according to
The I mventi ormexiigdhg faftal iirliesBiRigely smert debREindE bl A oroEr R oL o
10, intended fhechuBicHP waskiedeUhsdkindésed f08 Bk gefracidhCind&oO Ml waiferl F) RO&SI bl e

conpared to the state of the art. . . . L
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.



- 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 (14) is directed at the top
side of the workpiece (20), wherein a first radiation portion (22) is
reflected on the top side (20) and a second radiation portion (24)
penetrates the workpiece thickness (d), is reflected on the bottom side of
t he workpi ece (26) and exits again on the top side of the workpiece (20),
b) the first and second radiation portioﬁ@*(22, 24) interfere under
formation of an interference pattern,

The described method can thereby be used to create a radial thickness profile of a
workpiece 10 as shown schematically in Fig. 3. Accordingly, the method is executed
along a radial line 44, starting from the midpoint of the cylindrical and circular
(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

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



c) based on the interference pattern, the optical workpiece thickness (L)
between the top side of the workpiece (20) and the bottom side of the

wor kpi ece (26) is determ ned based on the interference pattern,
characterized by the further step: the nmechani cal workpi ece thickness (d)

I's determ ned froma nmeasurenent of the intensity of the infrared radiation
(14) reflected andfor transmtted fromthe workpiece (10). 2. The nethod
according to claiml1, characterized in that an infrared radi ati on spectrum
(14) is directed at the top side of the wbrkpiece (20). 3. The nethod
according to claim2, characterized in that the infrared radi ati on spectrum
(14) is direcEkingerpendicularly at the top side of the workpiece (20).

1. A method for measuring the thickness of a discoidal workpiece, which serves as

a substrate for electronic components, comprising the steps:

a) infrared radiation (14) is directed at the top side of the workpiece (20),
wherein a first radiation portion (22) is reflected on the top side (20) and a
second radiation portion (24) penetrates the workpiece thickness (d), is
reflected on the bottom side of the workpiece (26) and exits again on the top
side of the workpiece (20),

b) the first and second radiation portions (22, 24) interfere under formation of
an interference pattern,

¢) based on the interference pattern, the optical workpiece thickness (L)
between the top side of the workpiece (20) and the bottom side of the

workpiece (26) is determined based on the interference pattern,
characterized by the further step:

the mechanical workpiece thickness (d) is determined from a measurement of
the intensity of the infrared radiation (14) reflected and/or transmitted from the

workpiece (10).

2. The method according to claim 1, characterized in that an infrared radiation

spectrum (14) is directed at the top side of the workpiece (20).

3. The method according to claim 2, characterized in that the infrared radiation

spectrum (14) is directed perpendicularly at the top side of the workpiece (20).



- 13 - 4. The nethod according to claim2 or claim3, characterized in that
the radiation created through interference of the radiation portions (22,
24) is analyzed by neans of a spectronmeter (32). 5. The nmethod according to
one of the previous clains, characterized in that, for neasurenment of the
intensity of the infrared radiation (14) reflected and/or transmtted from
the workpiece (10), the intensity of the radiation created by interference
of the first and second radiation portio (22, 24) can be neasured after
its reflection on the top side of the workpi ece (20) or respectively after
its exit fromthe top side of the worlcpiece (20). 6. The nethod according
to one of the4pré&h¢ oethad asicondingcthanlaiot 2 et gledn Bnchasegterized in thes theermdiationent

Of e Tt ensi { e Qhuch ek LAESH-A80L AHCGLAE) LLRLS58 LA Bh1yred by

. CIC
transnmitted fromzthA an i ntensi eren

det erm ned bet wegRahy6r a0pbéthagetpiQ3n).s of the interference pattern, in
particular an interference maxi num and an interference mnimm 7. The

nmet hod according to one of clains 1 through 4, characterized in that a
third radiation portion (28) exits the workpiece (10) on the bottom side of
t he wor kpi ece5( 26he arethodf apcondingsior enveofi the fpraviveusi ¢laizns Fhayaci¢rized dn ithetr fored

radiation (14) reflected. a or. fransm.tied fromthe.wrknie 0).,,,.the
intensity of t hemteﬁﬁurr?fn?néa(?r}g{lﬁeo#eﬁgﬂ ?’Erﬁ’? ﬁmfglrﬁ@g%% é{éﬁa??lg?tgi}t%ld/e% t
from the workpi eggnstlifidd fim tHeewsmblresl (BOE @icdinbhsitp oflike efdiditn @EQYd BYS
clains, characterized in that the refraction_ index (S‘rj&aof t he workpi ece

(10) is deterni nierfeagnsetof sherrshand segpndusadigiioaqrortiensclAedd qag)bejmeasured

det er m ned 1 aki ngad T Qe ASERN b0 o SHELFIHASHkBLLACH) 8P rdspelitiehlnd sem the

optical workpiece thrc
exit from the top side of the workpiece (20).

6. The method according to one of the previous claims, characterized in that, for
the measurement of the intensity of the infrared radiation (14) reflected and/or
transmitted from the workpiece (10), an intensity difference (42) 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 1 through 4, characterized in that a third
radiation portion (28) exits the workpiece (10) on the bottom side of the
workpiece (26) and, for measurement of the intensity of the infrared radiation
(14) reflected and/or transmitted from the workpiece (10), the intensity of the

third radiation portion (28) is measured after its exit from the workpiece (10).

8. The method according to one of the previous claims, characterized in that the
refraction index (n) of the workpiece (10) is determined, and the mechanical
workpiece thickness (d) is determined taking into account the determined

refraction index (n) from the optical workpiece thickness (L).



- 14 - 9. The nethod according to claim@8, characterized in that the
refraction index (n) is determned froma characteristic |ine representing
the refraction index (n) depending on the intensity or respectively the
intensity difference (42) of the infrared radiation (14) reflected and/or
transmtted fromthe workpiece (10). 10. The method according to one of the
previous cl ains, characterized in that the nechani cal workpiece thickness
(d) is determ ned by nmeans of a characteristic field. 11. The net hod
according to one of the previous clainsfléﬁaracterized in that the infrared
radiation (14) is directed laterally over the top side of the workpiece
(20) and a nechani cal workpi ece thickness profile (46) is determned with

the met hod. 12. The nethod accordi t ne of. t ' | Al

characterize&giHEFHQg%PH@c%ﬁﬁwﬁﬁ%5§%ngf8??°§nﬁ%G§ﬁB%%%§?H?ﬁﬁégﬁé|CJP r a

silicon wafer (1Q)determined from a characteristic line representing the refraction index (n)
depending on the intensity or respectively the intensity difference (42) of the

infrared radiation (14) reflected and/or transmitted from the workpiece (10).

10. The method according to one of the previous claims, characterized in that the
mechanical workpiece thickness (d) is determined by means of a characteristic

field.

11. The method according to one of the previous claims, characterized in that the
infrared radiation (14) is directed laterally over the top side of the workpiece
(20) and a mechanical workpiece thickness profile (46) is determined with the
method.

12. The method according to one of the previous claims, characterized in that the

workpiece (10) is a wafer (10), in particular a silicon wafer (10).

13. The method according to one of claims 1 through 11, characterized in that the

workpiece (10) is sapphire disk.

14. The method according to one of the previous claims, characterized in that the
thickness (d) of a workpiece (10) is determined during and/or shortly before
and/or shortly after a processing of the workpiece (10) in a single-sided or
double-sided processing machine, in particular a machine for chemical-

mechanical planarizing or chemical-mechanical polishing.



13. The met hod according to one of clainms 1 through 11, characterized in
that the workpiece (10) is sapphire disk. 14. The nethod according to one
of the previous clains, characterized in that the thickness (d) of a

wor kpi ece (10) is determ ned during and/or shortly before and/or shortly
after a processing of the workpiece (10) in a single-sided or double-sided
processi ng machine, in particular a machi ne for chem cal - mechani cal

pl anari zi ng or chem cal - mechani cal polisqing. - 15 - 15. The net hod
according to claim14, characterized in“that the paraneters for the
processi ng of the workpi ece (10) are adjusted depending on the determ ned
t hi ckness (d) lantheomethed ageqrding taedpimhi 4 lechargsterizask in| that the parameters for the

processing of the workpiece (10) are adjusted depending on the determined

thickness (d) and/or the determined thickness profile.



