Met hod. and device for determeind a deformati on of a shaped workpi ece,
particularly a nold wafer The present inrelates to a nethod and a. device
for deternmining a deformation of a dilsc-shaped workpl ece, 4in particular a
nmoul d wafer. Al though they are not Iimted to the field of sem conductor
t echnol ogy, the present invention and the problens cn which it is has arc
explained in. relation to nould. wafers. In the field of sem conductor.
t echnol ogy, disc -shaped workr pieces, referred to in this case as wafers,
are generally processed in a |linear processing chain, i.e. in the context
of fl owl¢ined priodudeviore i fra Plugmlininofa sictessitvieordet aviddesk-whi ch carry
out coogdinated met ho Stﬁ%?%iédléﬂl' @?f}hiPRﬂif§§in9 in. this case, exact
3 et s heecessa e—further processing, in
particul ar before sawi ng out the individual chips fromthe wafer or before
el ect I fal | e CAMACLIAG I, Hlie BO% o Bl S RUIAOSRy WhatyaEe kppun ad
wor kpi ece al 1 gnnent devices are used, which are also known In the field. of
t he sendleoriductiorg ismdistanynads amafodr aaldigaehtrsystierioiErem the state of
t he aftpaf@&{ﬂi&@@?@&mﬁ%f%ﬁﬂ?Hﬁ known for this purpose fromGs 6,275, 742
el for ‘exanple, ‘and can une der't ake exact alibniment or a. di sc-shaped
wor kpece, in particular a water, hy- an optical rothod.
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Although they are not limited to the field of semiconductor
technology, the present invention and the problems on which

it is based are explained in relation to mould wafers.

In the field of semiconductor technology, disc-shaped work-
pieces, referred to in this case as wafers, are generally
processed in a linear processing chain, i.e. in the context
of flow line production in a plurality of successive de-

vices which carry out coordinated method steps.

In the wafer processing in this case, exact alignment of
the wafer is necessary before further processing, in par-
ticular before sawing out the individual chips from the
wafer or before electrically contacting the chip. For this
purpose, what are known as workpiece alignment devices are
used, which are also known in the field of the semiconduc-

tor industry as wafer alignment systems.

From the state of the art, an alignment system is known for
this purpose from US 6,275,742 Bl for example, and can un-
dertake exact alignment of a disc-shaped workpiece, in

particular a wafer, by an optical method.



2 A device is known fromJP 01-267403 A for determ ning the deflection of
a. disc-shaped warkpiece, it ing possible to d...i.ermne the deformation
at circunferential points of the w orkoaece using said device by neans of
an optical detector device. Further devices and nethods for determining a

def or mat f.a.di sc-sha I_eGE4 03N AP i i waf ar e
di scl ose‘%lo‘?aﬁ’%clg iL%- 3@3??09%&“\3@5{%163618f A §B§§ gg%g%%loo 5thr EIS ideus

4,750, 14Alextdmn S 7, 803¢c623amd Warkpsesembi Pelagl Peneselkidwn met hods
that the,delonnling 6apaoh. be deterdneh eractlyy sbige, (e umasur ement

met hods Of  grippi ng devices distor e neasurenent result. Mirre recently
in the semlordectusingndasdryethesr dhasabsenfaanr epdlcdlwadLaMeat are known
as conpo end. V\e/af ers or nmould wafers, he. towards assenbled, artificially

pr oduced:. YWefers, which are generated by assenbling individual chips into a
waf er - shaped formation, the chips being glued into a disc-shaped structure

again by means of a plastics teri seal i ng . oyn naf ers of
this t ypeit o’ a({esvplcgeosn\?é’r?fﬂ?%oc{shi%l rV\/a%TeéCreg%(%ﬁgggl :Acgﬁfgr%{%ﬂé i ke, have a
cir Eyl aroﬁ:cmsfizlrstc-ts}mpezjamdjrtldpmmie,orim e rprievilaus of herifalrsandraechani cal
wor ki ng, ~and al so exhjDbi.t tion.in.th ial ,di rection, in such a way
t hat thé%JeS. BT Hdbg}oé)\%' gﬁpﬁﬁ@e@’alﬂlg QS ﬁéﬁ)aéggr ,A’bgg defl ected or

def or meck 0 ¢4 002400 S5 anBchesrat j €5 () il Vi eand@fUR hotd d, 6%&f e51,. havi ng
reference nuneral 3, the plastics material noul ding mass bei ng denoted as

31 and the sem conductor chips enk |ded therein being denoted as 30. After

the renomal i Hfc@mpprotiec-a113 diaee fidomn ke hser conducher delibpsia30 are
exposed at an up-'per sjde of the noul (1 waf er 3.
tion cannot be determined exactly, since the measurement

methods or gripping devices distort the measurement result.

More recently in the semiconductor industry there has been
a trend towards what are known as compound wafers or mould
wafers, i.e. towards assembled, artificially produced wa-
fers, which are generated by assembling individual chips
into a wafer-shaped formation, the chips being glued into a
disc-shaped structure again by means of a plastics material
sealing compound. Mould wafers of this type, but also con-
ventional thin wafers of silicon or the like, have a
circular construction conditional on the previous thermal
and mechanical working, and also exhibit deflection in the
axial direction, in such a way that these disc-shaped work-

pieces are not planar, but deflected or deformed.

Fig. 4 is a schematic plan view of a mould wafer, having
reference numeral 3, the plastics material moulding mass
being denoted as 31 and the semiconductor chips embedded

therein being denoted as 30. After the removal of a protec-



Since the small. dinmensions of the individual sem conductor chips 30
necessitate exact positioning of the nould wafer 3 for subsequent

pi ocessi ng steps, exact alignnment nusSt be provided, and. know edge of the
defl ection properties of the nould waferis required for this, This leads to
t he problem of exactly determ ning the deflection or deformation of a dlec
- shapedtiwer Kpilece tok thinscbypgectdhi shppebBémairs akbostlieahoae ppessi ng

given that the no waf ers 3 icg represent an assently of a nunber of
individBEF.S&ﬁ?pQ%:%PS EOH@?eW9£E5p3d construction using sealing conmpound,
have a. high inherent curvature as a result of the different thernal

expansi gn coefficien f siljcon and plastj.cs terial, in such a. way
Chat  noSHBGRATaT SFa8Li 8 FRRS Lo m%&ﬁ%&&@%@&gﬁcgﬂfgmm i s

only possiibke3bakkngskntoracsosnt pheid ndiMigdua wdef heetliconagkrt Be moul d.
wafers 3, so as to make |inear processing possible on a |larae scale in the
nmanner 6PTafVRSSERBNY- PFPARSS Y | §15 P Frayed To e Prced "t RE defl ecti on,

so as to.di;seand ARrM! dnvafense Jbmhich camnote ke, pregrssads burther. The
obj ect of the present invention is therefore to specify a nmethod and a

devi ce PekldetefAirnBngsSardefbrertionh Bf1% di sc- shaped wor kpi ece,
particularly a. nould wafer, which make it possible to deterifdne the
deformation with great precision, wthout perceptible distortion of the
measur effeats hesdst theithg paosédnbyft teapeds eheniteehnitpiecddtsel f., The

Cor o8 ponaL FH HeTT oS SO LB AT AR F i 1 e T e e v ko
appr oachepet. hahrek erekaem. idet et ninatmone gpreheluef orneat i O wargpage)
pOSSibI%buld wafers 3, which represent an assembly of a number of

individual chips into a wafer-shaped construction using a

sealing compound, have a high inherent curvature as a re-

sult of the different thermal expansion coefficients of

silicon and plastics material, in such a way that no mould

wafer 3 is the same as any other. Thus, exact alignment is

only possible taking into account the individual deflection

of the mould wafers 3, so as to make linear processing pos-

sible on a large scale in the manner of an assembly line.

A limit may also be placed on the deflection, so as to
discard mould wafers 3 which cannot be processed fur-

ther.

The object of the present invention is therefore to specify a
method and a device for determining a deformation of a disc-
shaped workpiece, particularly a mould wafer, which make it
possible to determine the deformation with great precision,
without perceptible distortion of the measurement result be-

ing caused by the measurement technique itself.



The idea behind the present invention is that after elimnating an initial
eccentricity between the work-piece apd the nounting unit, warpage can be
nmeasured at a. defined height position. According to the invention, after
nore precise alignnent of the workpiece, the deviation of any nunber of

ci reunt efr?é‘trheaéhé’&aa%’céd RPN § of ih%n‘ﬁ%!ﬁph%ﬁnif PAL g, Py pdet er m ned

hei ght positions can be det®erm ned by rotating the nounting unit about its
own axi sobrclyim ot atndghecheadetespondime deaboest atherdking of thelmounti ng.
unit. Thus,, accordin t i nvent] -di mensi.ona ntation of
t he def gﬁal’%?%% %}?%nagj‘%%etaggeas?&regnng&%% %géﬁgggé%eﬁgggak%%§% %% ar

nmeasur enendctr ath usriciare thergerfertatce dlefsirmg ttitbe dewicptohspofsiiheer especti ve
measuring points. Based on this information, in further processing of the
di sc-shapog wor kpi ebe, the deflection can be taken into account or

corr ect ethdyideandeofi nae chanicat samnd/ onvehedinal iposthair acfeésst ng, and/ or the

di sc-shaped wor kpi ece may .he discarded if.a dredetel mmned. Limt is
exceedeogfﬂﬁi:]a?ggﬁg £ H%Ebﬁ%ﬂ(ﬁen??%%?tfﬁglﬁguhﬁ P‘i’&el?nnirgth? "ot only

rot at abh@ie@ét aabs@hadjndsirablrey iun hej ghirpadel ater ald yneadjwséa@bhe. Thus,
the pre etgrrrineg Elgi,%ht position can be adjusted exactly to neasure the
devi at i dhs®of LEh a9l RPPdiHtR: and for exanple thermal changes or

vi brations of the device according to the invention can be conpensated. 5

In the dependent clains there are advant aggous devel oprrEnts and
i pr oveTRITGING He ridievidnierdiiec ittt BPT6f PERELPR. 21V8RATFDdN. %% n a.

prref er r ech deyehgpredt, e REGERLIGCIHY sy defBem Bedciscumtdfed- _
presliqgber, which is known per se, to make subsequent i, psition correction.
possi ti et1ah BEITHEHG RVEISopfertie fRE kBEEEEt 6FOlnFEei s novable radial lir,

in such g way:d hatndde defiar mridion ong Rassbil 8cRetm@ALY Wit hovaFious
angul ar ‘positions, but also with various diameters. This nakes it possible
t o obt ai & Ehg gecunting unit about its own axis or by rotating the

detector unit about the axis of the mounting unit.

Thus, according to the invention, a two-dimensional repre-
sentation of the deformation along the measurement
circumference of a particular measurement radius can be gen-
erated using the deviations of the respective measuring
points. Based on this information, in further processing of
the disc-shaped workpiece, the deflection can be taken into
account or corrected by means of mechanical and/or thermal
post-processing, and/or the disc-shaped workpiece may be

discarded if a predetermined limit is exceeded.

According to the invention, the mounting unit is not only
rotatable, but also adjustable in height and laterally ad-
justable. Thus, the predetermined height position can be
adjusted exactly to measure the deviations of the measuring
points, and for example thermal changes or vibrations of

the device according to the invention can be compensated.



di mensi onal di nmension of the deflection of the disc-shaped workpiece. In a
preferred devel opnent, the high-strength detector neans conprises a |aser
mcroneter. In principle, any types ®f detector units may be used for
nmeasuring the deviati ons, for the distance neasurenent, in particular
mechani cal, opoel |l ectronic and sound--based nethods inter alia.

Parti culartlye advamiageousiiyns dmeopt iccal advensrecersufifvelapientearri es out

cont sot i ess. Y, I r-m er, cupj in

part ouPat Y AN B b che e S L e R P L nEh® s L ement

possi bl eemttbout mechanical interference with the workpiece. In a. further

preferred devel opnent, the nmounting unit. can be mmved into the second

nmounting position by a rotation prior to deposition and a | ateral

adj ust nent a abtefedepbsictviednpmebt | nctee famdenéripief el s ede develngphent,

calibration of the neasurﬁnggt%is carried out. mﬁtgg%t. def ormation using a
ur

st andar 479t DoPE  Ford EXanpé ? 80" WAt er *Srnta TS

her preferred.

devel oppest+idhe-despedionvecdevibléi ons of the plurality of measuring points
are recorded in a table together with the associ ated angl es of rotation and
a tool identifier., in a further preferred devel opnent, the angles of

rotationhapersetestedevel aphyet f otiee tooledmiking.t Ad oalvamrkimg of this
gg?gcggépg?iﬁsﬁgggggcgeaaQa§ngfgéa%ﬂé”hé)og$§¥fé¥“£§3§g5§¥%fgndé%ﬂ ly
only with various angular positions, but also with various
diameters. This makes it possible to obtain a three-
dimensional dimension of the deflection of the disc-shaped

workpiece.

In a preferred development, the high-strength detector
means comprises a laser micrometer. In principle, any types
of detector units may be used for measuring the deviations,
i.e. for the distance measurement, in particular mechani-
cal, optoelectronic and sound-based methods inter alia.
Particularly advantageously, an optical micrometer unit
which carries out contactless measurement may be used, a
laser micrometer unit being particularly adapted because it
makes very precise distance measurement possible without

mechanical interference with the workpiece.

In a further preferred development, the mounting unit can
be moved into the second mounting position by a rotation
prior to deposition and a lateral adjustment after deposi-

tion.

In a further preferred development, the inner region has

a diameter of 10 % to 30 % of the outer region.



in a further preferred devel opnent, the nmounting of an inner region of the
di sc-shaped workpiece is effected usigig a plurality of support pins and a
plurality of vacuumintake eianments. In a further preferred devel opnent,
one support pin of the plurality of supper- pine respectively is

sur roundg | V&{‘ﬁ?eé%ghﬁetae%e%ﬁ ?)I'n[ #Ee BBEE LLEY QT o¥achum i nt ake

el ement s respeéi ments o |nven 1on are shown in the
dramnngsn@ﬁﬁhnhﬂmuﬂlbeﬂ dardetdaiduti wittheutolebwimgtdescusphgomn. In the i

cures: éh é&&*ﬁf JFCq%ﬂPtI %ﬁ%§% %%%%legngV|ems of a. first enbodi nent

of the device accor rnvention for efern1n|ng a deformation of a
7 di sc-shaped morkplace part|cularly a nould wafer, along the line A-A" in
Fi g, if;In a further preferred development, the respective devia-

tions of the plurality of measuring points are recorded in
a table together with the associated angles of rotation and

a tool identifier.

In a further preferred development, the angles of rotation
are selected relative to a tool marking. A tool marking of
this type may for example be an indentation or flattening

or an optically detectable marking.

In a further preferred development, the mounting of an
inner region of the disc-shaped workpiece is effected
using a plurality of support pins and a plurality of

vacuum intake elements.

In a further preferred development, one support pin of
the plurality of support pins respectively is surrounded
by an associated one of the plurality of vacuum intake

elements respectively.
Embodiments of the invention are shown in the drawings

and described in detail in the following description.
In the figures:
Fig. la-c are schematic cross-sectional views of a first

embodiment of the device according to the in-

vention for determining a deformation of a



Fig. id,e are schematic side views of the first enbodi nrent of the device
according to the invention for determning a. deformati on of a disc-shaped
wor kpl ece, particularly a mould wafef; Fig, if is a schematic plan view of
the first enmbodi ment of the device according to the invention for

determ ning a deformation of a disc-shaped workpje artiecul arly a. nmould
wafer; Fig, ig i sdojas%e%l%ﬁ?%ﬂem)rgpé&ggm égfar:'gé)lrr%@f%f%f grﬁgpﬁg 37reaf ormation
of which has beercrdetesmbng byecneans of-rhe devige aegording to the
invention for determning a deformati on of a di sc-shaped workpi ece

according to Figt la-f; Fig, zis a flow diagramof a. further enbodi nent
of the method according to the inventi.on for_determning a ef ormati on of
a di sc-%‘peﬂ‘_ﬂv@%g e%cgl?elﬁﬁ%iLFcﬁllgﬁ yiE ot o ?eﬂr#g,en@f)gla_ schemati ¢
perspective viewf,@.,secppdqerbedi R, Rfiddhecdevheeiaceardiorg to the,
invention for determning a. deformation of a di sc-shaped workpi ece,
particularly a noidd dmfermiandg a deformation of a disc-shaped

workpiece, particularly a mould wafer;

Fig. 1f 1is a schematic plan view of the first embodi-
ment of the device according to the invention
for determining a deformation of a disc-shaped

workpiece, particularly a mould wafer;

Fig. 1lg is a measurement diagram of a mould wafer, the
deformation of which has been determined by
means of the device according to the invention
for determining a deformation of a disc-shaped

workpiece according to Fig. la-f;

Fig. 2 is a flow diagram of a further embodiment of
the method according to the invention for de-
termining a deformation of a disc-shaped

workpiece, particularly a mould wafer;

Fig. 3 is a schematic perspective view of a second
embodiment of the device according to the in-
vention for determining a deformation of a
disc-shaped workpiece, particularly a mould wa-

fer; and



8 is a schematic plan view of a nould wafer. in the figures, |like reference
nuneral s denote like or functionally éike conponents. Fig. |la-care
schematic cross-sectional views of a first enbodi mrent of the device
according to the invention for determning a deformati on of a di sc-shaped
wor kpi eceey.parti cularbhysahealtd ovgflern al®ngof he honédAwAfeim Fig. if. In
Fig. la-c, reference nuneral 3 denotes a nould wafer nmade of plastics

mat eri al havi ng silicon chips (not shown) enbedded therein (cf. Fig. 4).

The noul £r r| Jeuner n u r on ABin a
radi al &ﬁigﬁild%g i? g has éﬁﬁﬁg%gﬁbég%% geﬁgaga&?%ﬁegg#ace U. The
i naer r&@mmtﬂdhaﬁlyhelnaubdmwmﬁﬁhﬁ%|s nounted onto a nounting unit 5, b5a,
15a-c in a first mounting position, in which the centre axis M of the

moul d waf er 3 does not match the centre axis M of the axis-centred

mount i ng.; lba cl_ rﬁ’at?gtFEQEQe 'c? QhfSet, LeL el £ om by, %

eccentrici y he nmounti ng uni a-c conprises a stand region 5
whi ch | srieicited €©-@bovhet Hevaxies aMddrc&ln)/g angl ehof inotation moand which is
al so adjustable in height in the z-direction. The stand region 5 is al so

| at er al 19 tedjriist @by e2 i aefREMRIdioNe @ oh BrtE - YpiPoRarPykarEE§6Siin the y-

particularly a mould wafer, along the line A-A' in Fig.

1f.

In Fig. la-c, reference numeral 3 denotes a mould wafer
made of plastics material having silicon chips (not

shown) embedded therein (cf. Fig. 4). The mould wafer 3
comprises an inner region IB and an outer region AB in a
radial direction. The mould wafer 3 has an upper face O

and a lower face U.

The inner region IB of the mould wafer 3 is mounted onto
a mounting unit 5, 5a, 15a-c in a first mounting posi-
tion, in which the centre axis M' of the mould wafer 3
does not match the centre axis M of the axis-centred
mounting unit 5, 5a, 15a-c, but rather is offset there-

from by an eccentricity 9o.

The mounting unit 5, 5a, 15a-c comprises a stand region 5
which is rotatable about the axis M in any angle of rota-
tion ¢ and which is also adjustable in height in the z-
direction. The stand region 5 is also laterally adjust-

able in the x-direction and optionally also in the y-



C direction, Arotationally symetrical carrier plate 5a, the axis of

whi ch coincides with the centre axis Mof the nounting. unit 5, fa, 1b5a-c,

is arranged on the stand region.
whi ch are arranged equidistant fromthe centre axis M

and al | ow application a i nt ake of .the mould we i.n the inner

: %%??%@}%3T,Rafg%ﬁ6&§¥gg' n ?¥E@%€ﬁé?aia85rg ®thé ‘Eartiet plate 5a,
The i nnefe regi onchagnacdi ameteri s apprexitAat ekyit3@- 4:3¢ % of £ tieentire
moul d wafer 3. In the case given by way of exanple, in which the nould

angl e
regi on

Thr 8e contact el enents 15a, 15h, 15c,
in the formof a

waf er 3ndhast andi anetep, 02200 Jamc 4 hes dhaneneedobnt idrs miend eggon TB i s

bet ween 20 and. 60 nm The contact elenents 15a, 15b..
conpri s&-d'tentral support pin lie., lib-, lic which is set to a fixed

z-positich of the npunting unit 5, 5a, 15a -c after a predeterm ned

calibration has been carried. out, which is described in detail bel ow

f urt herTlerdodeoeha cEnetl egleowrs) ,13de Suppoibepi neithaald mridegede

t tically adjustable, f le b lectri t uat it.
cuppor o A RESEET EEOR (s G BuREoH BnlBl FO8 GpY by arf ACtbsi al ed

vacuum i ake, ghegent,,20a,,1200,+ 20¢ £egpestiyel vr The vaauum jotake

el ement s

15c respectively

In a

The

Oa, 20b, 205 conprise a respective |lip seal which ei:dss..cghta

above theimeilght iOnefr treeisuppds ttipensoha, alkkeb lodadashem tthee moptd wafer 3

i s not

pi ns h&STibCPI etwhef he s & : : _
thereofq; Jhe yacydmebemants, &0a, 20b. 3904aL$0 AR SE At gke unit

(not shown or gene

applied, and. which is 10 pressed to the sane hei
Lefer o8- Saparred, TR TR

ting a va

the mould wafer 3 has a diameter of 200 mm, the diameter

of the inner region IB is between 20 and 60 mm.

The contact elements 15a, 15b, 15c respectively comprise
a central support pin lla, 1lb, 1llc which is set to a
fixed z-position of the mounting unit 5, 5a, 1l5a-c after
a predetermined calibration has been carried out, which
is described in detail below. In a further embodiment
(not shown), the support pins 1lla, 1llb, 1llc are automati-
cally adjustable, for example by a piezoelectric actuator

unit.

The support pins 1lla, 1lb, 1llc are surrounded on all

sides by an associated vacuum intake element 20a, 20b,
20c respectively. The vacuum intake elements 20a, 20b,
20c comprise a respective lip seal which ends slightly
above the height O' of the support pins 1lla, 1lb, 1llc

when the mould wafer 3 is not applied, and which is

um and a corresponding | ow pressure in
order tuwmf@ting.the nmhel dawaf eyi B ilgiy divyyontoethens eyppor twipicy 1la

ht. as t he support
2 ¥ hé wei ght



11c. The contact elenents 15k, 15c are shown by dashed linec in Fig. la -
ic, since they are |located in differqgt cross-section angles, as can be
seen fromFlu. if. The device according to Fig. la- |c further conprises a
carrier unit 1 on which a deposit unit 3a, 3b, 3c is |ocated, which deposit
unit i spaesargedd thidespeei hbepyitolasa ttecesspoof phescaieiedlinit 19

t hrough which the receiving unit 5, 5a, 15a--c¢ is guided. The deposit unit

3a, 3h, 136 oy ildes TR ed HBILEINg priopPinieh &*%Ia¥ sbCaFF&nged in
triangul ar myst S n fir ig. . d er 3 can be
deposi tg%lgﬁ%t he %%?%?hgfggoggcggﬁt ﬁéegﬂegpr{j!s?tz%grﬁ t%\’}gf n%gk %%@\%\)hen t he
mount i ngotpirti s |, idbaRkecuhstnuived tshawrcorfes ppaae ngt ynbow zacposi tion
The hol di ng props 3h, 3c are al so shown by dashed |ines, since they are

| ocat edUlA @ik et it L SRTPPDALBAGLEY SIEatalitevitePr AR caf BEUSEen from Fi g.

if. 11 t t r : i ' = .pbejgarrigi, unit | is
connect5§£v?gH%Q%3%%%%§bgsgg§6gﬁgﬁg¥ﬁg)#gﬁag?léﬁﬂﬂéfp%%QSa,QiSa-%'(cf. Fig.
id. - ifiic.As already nentioned above, there is an eccentricity 5 between
the centre axis Mof the nmounting unit 5, Sc, 15a-0 and the centre axis M

of the mould wafer 3 in. the nounting position shown in Fig, |Is For

determ ping this ce LCLLY t i qgﬁg . i gner. 25 is
provi deghﬁhicgﬁlqasce%o%?%lé%ggé 9%%‘3@%% avs\r/aé; a ﬁf?ﬁcgﬁgggbe?%ﬁﬁg this
eccentriigi b opticalty acseedingyt arae Koy awt hpddwbesrthe nmounting unit
5, Sc, 15a -c. is rotated about the x-axis. .

cross—-section angles, as can be seen from Fig. 1f.

The device according to Fig. la- 1lc further comprises a
carrier unit 1 on which a deposit unit 3a, 3b, 3c is lo-
cated, which deposit unit is arranged in the periphery of
a recess 2 of the carrier unit 1, through which the re-
ceiving unit 5, 5a, 15a-c is guided. The deposit unit 3a,
3b, 3c comprises three holding props which are also ar-
ranged in triangular symmetry, as can be seen from Fig.
1f. The mould wafer 3 can be deposited on the holding
props of the deposit unit 3a, 3b, 3c when the mounting
unit 5, 5a, 15 a-c is moved to a correspondingly low z-

position.

The holding props 3b, 3c are also shown by dashed lines,
since they are located in different section angles of the

device, as can be seen from Fig. 1f.



Finally, reference synbol ZOin Fig, la - ic denotes a predeterm ned hei ght
position for the receiving unit. 5, Sc, |5a-c which is used as a
measurenent position, as described b€low. in addition, with reference to
Fig. I b, a second nounting position-of the nmould wafer 3 is shown, in.

whi ch sitlen the centre axes M M. coincid in other words. the

eccent Ebrcﬁchi%%ﬁ ghgﬁbé‘ff&nf’iogl IS D8} ot Th?‘g'siéGngcr’ml}ﬁlﬁ g =Cposition is
reached,by: inteci myndepesidt kan of ddhensgubdswahien %oorméwencmt@m? props of
the deposit unit 3a, 3b, 3c and corresponding re -pesitioning of the

recei vimg:t unj t58, $oa-thdcfc, Fasy debdr+béd) below. 12 Finally, with
reference to Fig. Ic, the nmounting unit 5, 5a, 15a-c is also noved into the
predet erm ned height po- rtion ZO in which the deformation can be

”easurezgso%wgaa%' @éﬁ&i%%%@ L R dTRaNSe P a5 hxedheight; detgcgor unit. 50

in the rm of aser mcroneter, The predeterm ned height position ZOis
r eachedbenheret hehappentfracex@=0fM The suppoptinping murnd,t [5b,5alris | ocated

at this he position ZO In the state showg in Fi%ﬁ I c, an ideal nould wafer
3 is showi whieH hB§ A6 d&ForiatS dh of fwarpage  An " rilf this

type, Eﬂfiﬁ%fﬂﬁ' a;steel afer.;can al s be used to calibrate the device
in the p6§|t|o gﬁomn in Eigwﬁkx §
For determining this eccentricity &, what is known as a
prealigner 25 is provided which is configured in such a
way that it can determine this eccentricity & optically
according to a known method when the mounting unit 5, ba,

15a-c 1is rotated about the z-axis.

Finally, reference symbol Z0 in Fig. la - lc denotes a
predetermined height position for the receiving unit 5,
5a, 1l5a-c which is used as a measurement position, as de-

scribed below.

In addition, with reference to Fig. 1lb, a second mounting
position of the mould wafer 3 is shown, in which position
the centre axes M, M' coincide, in other words the eccen-
tricity & is substantially zero. This second mounting
position is reached by interim deposition of the mould
wafer 3 on the holding props of the deposit unit 3a, 3b,
3c and corresponding re-positioning of the receiving unit

5, 5a, 1l5a-c, as described below.



Fig.. Id, e are schematic side views of the first enbodi nent of the device
according to the invention for deternbning a deformation of a disc-shaped
wor kpi ece, particularly a nould wafb.r. Fig. id, |le show a defornmation
region for deviations WR, which conprises a typical physical nould wafer 3.
In a. neasurilng priodesse 6éranpbysiocaligwuld, wafermSuotithi sntiypé, a
respective deviation WR of nmeasuring points in the non-nounted outer region
AB of tRér mewiad Svaferd BSP sMABESured Sy e 1% Fet gRt Q8L 8BtoPdevi ce 50

in the f f I r 4 Gf.0 e i is, fl e « fromthe
pr edet ers%'rtnr:[]é)g1 hzg]l’gh p"g)}gllﬁlogﬁ Oate)yf\g;ygfara]&ll% ‘%%‘gdbn%aﬁ‘ﬁ%?ﬁ‘é?%% P%g?lgSa,

15a-c. knlagseanhodintentb{notasbowt) a thecaetieet @it utieé teS0omaynalcso be
rotatable at the set height thereof. 13 Fig. If is a schematic plan new of
the firsO émbddiametrBfofhad dBFFEe TdCCHRATRY t ol RReLT AVRREFBARESY

determ ni ef.or i oh~of _a_di i igul ard y a noul d
waf er . @&fﬁ%hfacu%[%sglr%#e?%nég ggéﬁg@?&e@% ;%{%g&uﬁgrmggéé g ig)flshown

havi ng twe supgpatt .dbn 111 eyt 014, 1AS, itshrioughtadi eb thésnbeaghng unit 5,
5a, iSa -c and a focus point. SP of the |laser beamL on the |ower face U
of the wosidiamafdt- 3 are visible, By rotating the mounting unit 5, 5a,
15a-c and carrying out neasurenents at the neasurind points Pi, P2, P3, P4,
PS, P6, PP, PS along the circunferential |ine EB having a predetermn ned

radi us mp the haighdt prekhl enskewn i, Figh 1geg£Bmbeladopted. 3Paisnts Pi -
P8 are in this case |located at the neasuring. angles ol - n8B

shown which has no deformation or warpage. An ideal wafer
of this type, for example a steel wafer, can also be used

to calibrate the device in the position shown in Fig. lc.

Fig. 1d, e are schematic side views of the first embodiment
of the device according to the invention for determining a
deformation of a disc-shaped workpiece, particularly a mould

wafer.

Fig. 1d, le show a deformation region for deviations WR,

which comprises a typical physical mould wafer 3.

In a measuring process of a physical mould wafer 3 of this
type, a respective deviation WR of measuring points in the
non-mounted outer region AB of the mould wafer 3 is meas-
ured by the fixed-height detector device 50 in the form of
a laser micrometer, which is fixed to the base 100, from
the predetermined height position Z0 by rotating the mount-
ing unit 5, 5a, 15a-c. In an embodiment (not shown), the
detector unit 50 may also be rotatable at the set height
thereof.



Fig. g is a neasurenent diagramof a nould wafer, the deformation of which
has been determ ned by the device according to the invention for

determ ning a deformation of a di sc-Bhaped workpl ece according. to Fig,
la-f. As is shown by Fig. Ig, the mould wafer 3 is deforned in a downward
direction at all points PI - P8 shown in conparison to the predeterm ned
height Emgitﬂﬁnlsoa aodeaesochasan capw| oketishapersWetboefresrncef to Fig,

I c ﬁ kew se OSSIb|e % ngﬂ%ust th det ect or,- uni t in the radi al

it ect i GHCWRER L FRePR TR et neobUP AL UEFBE IS, TRE PR LR Seb el ght
profil efefmathent ypeashowb-sRafeg. wbgkptevayipastccttanfera mddidig. 2 is a
fl ow diagram of a further enbodinent, of the 'nmethod according to the

i nvent i 8AEFSr determ ning a. defornr ation of a disc-shaped workpi ece,
particularly a mould. wafer. in a method step (not shown), calibration of

the device is carried out using an |deal wafer. 3 as shown, in Flu. |lo. For
cal i br at'i6h, TEREN8GPPBFETPIRS FPal1d4plt 4|¥h?ﬁﬂPQ%g[ﬂQQQQnﬁ ar’ be adj ust ed

in suchsﬁo%yhtab% theoi deatuas moshebved ef1 | sapositiqned JfaymgHd s | oner
face U exactl ? predet ermi ned hei ght position 20. Wth reference to

st ep Slmoﬂﬁélﬁﬁupalﬁaﬁer53rl§5§U%s@@%eﬁtf®cﬁ$tRQ%P§(ﬁ&Iﬂ¥'§Hﬁbé¥% pi ns ha,
b, ilgcof bEQﬁeEOBBaEBee!@H@Pt?aééaU df Sthe Jié&uf@%rsels@se@wentl y rount ed

by actuating t vacuum i nt ake el enents 20a, 20b, 20c, as shown in Fie. |a.
Fol | owi figsthils, in step 32 eccentricity 5 is neasured by optical scanning
using the prealigner 25 while the mounting unit 5, 5a, 15a-c rotates about
the z- axis.

By rotating the mounting unit 5, 5a, 15a-c and carrying out

measurements at the measuring points P1, P2, P3, P4, P5,
P6, P7, P8 along the circumferential line KU having a pre-
determined radius r, the height profile shown in Fig. 1lg
can be adopted. Points Pl - P8 are in this case located at

the measuring angles ¢l - 8.

Fig. 1g is a measurement diagram of a mould wafer, the de-
formation of which has been determined by the device
according to the invention for determining a deformation of

a disc-shaped workpiece according to Fig. la-f.

As is shown by Fig. 1lg, the mould wafer 3 is deformed in a
downward direction at all points Pl - P8 shown in comparison
to the predetermined height position Z0, and also has a cap-

like shape.

With reference to Fig. 1lc, it is likewise possible to ad-
just the detector unit 50 in the radial direction with
respect to the mould wafer 3, in order to adopt a height
profile of the type shown in Fig. 1lg at various circumfer-

ences KU having various radii r.



Followng this, in step 33 the nmounting unit 5, 5a, 15a-c is rotated into
an angul ar position o, in which the ggcentricity 6 occurs in the x-

di rection. Subsequently, in step 34, the nould wafer 3 is deposited onto
the hol ding props of the deposit unit 3a, 3b, "lc and the nounting unit 5,

Sa, 1lsa-g¢ %S ée{%y eqdﬂflSggﬁ%ﬁ1k&'%h%u§%h%'r%&bbBQmHﬂE'Eftgﬁeeccentr'C'ty

5is subs% ntTa , is zero. This is e state of the nethod
accordlngetho@t&mpdﬁﬁlantd%ﬂhanmnwymdnqg ﬁom QEéprﬁ6nuhg aodétowafer. 3 is

nount ed once no e [ cond o efu in thb
zdlrect4-%ﬁpnan% &Es seqﬁ%ﬁ%l Iﬁ&P gp uﬁgglg %e&ﬁ?g%d hei ght
p05|t|onwé£brmh|ch |s equal to the neasurbroht position, In the

predet ermi ned hei ght position SO in step 37, as already described in
connection with Biqu if, |g, a respective deviation MR of neasuring points

Pi - PB im 4 heetiosd - smgun@ﬁﬂzeﬂkﬁnlregmaﬁbrABloh piethoutidvirat ets 3 fromthe
pr edet pr mi neh. hei ght position IS ured sing.the,detector unit 50,

t he rmun?‘?ﬁ@l%l % t?\ USRI @ dideg qT Wdftrée bfi‘%éﬁf’&@pbﬁdgl?ugfﬁng]%%]é of
rotationc@lipbr{Bbn | nersd eippdrit R nsespegt ilve, devicathansn Wea f£ oot he
measuring points Pi - PA are recorded in a. table go%eth r wi.th the

associ at ARyl ¥ BBt i BIThdicogaanFhat &5 iden +A(HdteEhtwn), for

exanpl e ﬁoéﬂ@%%néwrfbﬁmd rlLttshll%we%SEfalcre iUs elkRes 16npedipat ptbattéhe angl es
of rotation Ti - T8 have previously been selected relative to a. tool

mar ki ng, Mbieh BRlEh inrfEdtie &¥,- or a planar portion, or an optical
mar ki ng.

With reference to step S1, the mould wafer 3 is subse-
quently fitted to the support pins 1lla, 1lb, 1llc of the
contact elements 15a, 15b, 15c and is subsequently mounted
by actuating the vacuum intake elements 20a, 20b, 20c, as

shown in Fig. la.

Following this, in step S2 eccentricity & is measured by
optical scanning using the prealigner 25 while the mounting

unit 5, ba, 1l5a-c rotates about the z- axis.

Following this, in step S3 the mounting unit 5, 5a, 1l5a-
c is rotated into an angular position ¢, in which the

eccentricity & occurs in the x- direction.

Subsequently, in step S4, the mould wafer 3 is deposited
onto the holding props of the deposit unit 3a, 3b, 3c and
the mounting unit 5, 5a, 15a-c is released and moved in the
x— direction until the eccentricity & is substantially
equalised, i.e. is zero. This is the state of the method

according to step Sb5.



In step 39 the nmounting unit 5, 5a, 15a-c is then released. and the nould
wafer 3 is renoved and subsequently in step S10, it is chocked whether a
further noul d wafer 3 nust be measur®d, If this is the case, the method
returns to step Si, otherwi se the nethod is ended in step 311. 3is a
schemati c perspective view of a second enbodi nent of the device according

t o t he Haollentiron thars,detesirepi A ahdeforhat vabeof3 Bs digortstvapedanor kpi ece,

particularly a mul : . he_se d i own in Fig. 3,
i nst ead Of the con c%&\gae érrrletrl\gig E@ggg% %%2 ﬁg}r{g ée%%%ién%n?? a cont act
el ementdiwddtikhd issidpricvisdedecaukinthyconptésesniao pthue abi¢detofrrsiupport pi ns
11.'a-1.1'f .and three vacuum.i.ntake elenents 20'a, 20'b and 20¢.. In this
enbodi r‘Hﬁftgha(t i?eosslﬁﬂ‘ﬁ)& g%pi S R e Fq?ggréo n1123}tle grPﬁa ed 1 err%)ug%ostlhe vacuum
i nt ake tele@nents, but are provided separately therefrom two support pins
spectively flanking a vacuum i ntake el enent on both sides. O herw se, the
construction of the second enbodinent is identical to that of the

above- desciridat dddstrremeadiheeahe Abtheugh the phesent dmyven ion has been
described on the basis of preferred enbodinents, it is not lim¢ted thereto,

but carr B NG FTEPEh WarCenshays. "EEhshodt dl be Hot et TSR LIYEUl ar t hat

the abqys,enbodi ments GRR Ok i6oULSenbe eonbi pedi wi tihe onenanatdierd Al t hough
t he above exanples relate to déterm ning the deformation of npuld wafers,

the i nv@Hidorresiqiot ™l o e FREFEt 52fBat 3i STappieabredt &M afl sc- shaped
“Drkp'@%ﬁght position Z0 is measured using the detector unit 50,

the mounting unit 5, 5a, 1l5a-c being rotated by correspond-

ing angles of rotation ¢l - 8.

In step S8, the respective deviations WR from the measuring
points Pl - P8 are recorded in a table together with the as-
sociated angles of rotation ¢l - ¢8 and a tool identifier
(not shown), for example a wafer number. In this case it is
thus expedient that the angles of rotation ¢l - ¢8 have pre-
viously been selected relative to a tool marking, such as an

indentation, or a planar portion, or an optical marking.

In step S9 the mounting unit 5, 5a, 15a-c is then released
and the mould wafer 3 is removed and subsequently in step
S10, it is checked whether a further mould wafer 3 must be
measured. If this is the case, the method returns to step

S1, otherwise the method is ended in step S11.

Fig. 3 is a schematic perspective view of a second embodi-
ment of the device according to the invention for
determining a deformation of a disc-shaped workpiece, par-

ticularly a mould wafer.



Al t hough the above enbodi nents relate to nmounting units having a plurality
of deposit points, t.he invention isqgot limted thereto, but is also
suitable for other, for exanple planar, nounting units which either

i nfluence the deformation of the wor kpi ece, only very slightly or not at

al | Adghtigoally,atingnshapeeol Lhe,deppsiiy poj ntyAianoeientd s al so only

exenpl ary, “and not |n1te ‘tri angul ar “arrangenent .
d ai ns bonNBChodlemendetéBaT©|@© @h@efstﬁuemhodﬁmemtd|§tismme§i wor kpi ece,

in part'ﬁ%TgﬁF PﬁgEIQS&aiga%r89f@g S'%ﬁﬁé éﬁ ég %&%ﬂgt Enner

reglon di’sc-s ed wor kpi ece nto A o t|ng u (5, 5a
15a-c; Sppbartlbdpsi dlaafikst am@nthr@p[ﬂﬁnuumnankhanaﬁamam}San

eccentr |ty gXISo%ﬂfzgentrfnagﬁ g%béﬁl%g% ﬁ?é %Qﬁgﬁgng; |ece (3)

fronla n?(e t he” mount i hg uni in the
first moant-1ing pmslnobnguﬂaamstmrmmgmrMhehEanuumuuﬂtahﬂmdﬂame@esQ3) onto a

deposit_unit (3a untln he | ner Q (.l B of t he

di sc- shRp&d? PEPX&gé?3§g8%¥%t ?#%# ﬁﬁ? Ft S) 5, 5a, 15d)
in a seepadtiwunti AJapRshiyi onvhased Imtakmaemﬁmynﬂ medkeamemumeelty (5), the
eccentricity (6) in the second nounting position being substantially zero;

Otherwise, the construction of the second embodiment is

identical to that of the above-described first embodiment.

Although the present invention has been described on the
basis of preferred embodiments, it is not limited

thereto, but can be modified in various ways.

It should be noted in particular that the above embodi-

ments can of course be combined with one another.

Although the above examples relate to determining the defor-
mation of mould wafers, the invention is not limited

thereto, but is applicable to any disc-shaped workpiece.

Although the above embodiments relate to mounting units
having a plurality of deposit points, the invention is not
limited thereto, but is also suitable for other, for exam-
ple planar, mounting units which either influence the
deformation of the workpiece, only very slightly or not at
all. Additionally, the shape of the deposit point arr-
angement is also only exemplary, and is not limited to the

described triangular arrangement.



novi ng the nounting unit (5, 5a, 15a-c; 5, 5a, 15d) into a predeterm ned
hei ght position (10); and neasuring a deviation (t.',11 of a plurality of
nmeasuring points (Ei-P9) respectively7in a non-1:counted outer region
(P.:R) of the disc-shaped workpiece (3) fromthe predeterm ned hei ght
position. (10) corresponding to the deformation by neans of. a fixed-height
detector unit (50) by rotating the nounting. unit. (5, 5a, 15a-c,! 5, ba,
15d) or the detector unit (50) about suitable angles of rotation- p6). 2.
Met hod according to claim1, wherein the plurality oil measuring points

(Pl -P8) are arranged along a circunferential line 3. Method according to
either claiml or claim 2, wherein the fixed-height detector unit (50)
conprises a |aser mcroneter. 4. Method according to any one of the

pr ecedicgiaisai s, wherein the nounting unit (5, 5a, 15a-c; 5, 5a, 15d) is
nmoved into the second nounting position by a rotation prior to deposition,
and a lateral. adjustnent after deposition, 5. Method according to any one
of theilprecedihnd cbal astewhenehd & hée fomest regicdn o B8k dradapedi anet er of

10% to 30% of the. di -sh d kpi ) 6. Met hod i t
e b R b iy BT o R T pr ST v Sy S SR 3RECGTeRg O 2

carriegrout wthout deformation using a standard tool,

mounting an inner region (IB) of the disc-shaped workpiece
(3) onto a mounting unit (5, 5a, lba-c; 5, 5a, 15d) in a

first mounting position;

determining an eccentricity (0) of a centre axis (M’) of the
disc-shaped workpiece (3) from a centre axis (M) of the
mounting unit (5, 5a, 15a-c; 5, 5a, 15d) in the first mount-

ing position;

depositing the disc-shaped workpiece (3) onto a deposit
unit (3a, 3b, 3c);

re-mounting the inner region (IB) of the disc-shaped workpiece
(3) onto the mounting unit (5, 5a, 1l5a-c; 5, 5a, 15d) in a
second mounting position based on the determined eccentric-
ity (8), the eccentricity (d) in the second mounting

position being substantially zero;

moving the mounting unit (5, 5a, 1l5a-c; 5, ba, 15d)

into a predetermined height position (Z0); and

measuring a deviation (WR) of a plurality of measuring points

(P1-P8) respectively in a non-mounted outer region (AB) of the
disc-shaped workpiece (3) from the predetermined height posi-

tion (Z0) corresponding to the deformation by means of a

fixed-height detector unit (50) by rotating the mounting unit



7. Method according to any one of the preceding clains, wherein the
respective deviations (WR) of the plujgality of measuring points and (P1-P6)
are recorded in a table together with the associ ated angles of rotation (91
- p8) and a tool identifier, 8. Method according to any one of the
precedi ng clains, wherein the angles of rotation (pi - p8) are selected
relative to a tool marking. 9. Method according to any one of the
precedi ng cl ai ns, wherein the nDunting of an inner realon. (TB) of the

di sc- sh ed wor Lece (3):zis C s £ f S{pport pins
(lia, ? ? 5?%%%1 %’ f%ﬁ)eé ura |dtlé;&cfaccf/£lag{f%rgl%5togkp el enents (20a,
20b, ZOSulQ@bbe aﬂgbeSZOfctQtamqometﬁbd-<atbord|ng to claim 9, whetein one
support pin (11a lib, 11c) of the pltn:(lity of support pins (1lla, lib,
ilc 117apil'f) respectively is surrounded by an associ ated one of the
pluraliy abtm@duancondaM@1@1eﬂﬁnnsl(2@ber@nb1ﬂ20@ﬂuz@latYZ@ﬁimﬁasyy—h)

respect LSl Yoidhy PRVLGS LOL delSlingn:a, def QIR QNG 12 dhg o shaped.

morkplece nprising a rotatab hei ght and
| at eral kyupdj ustabl e nmounting unit (5, 5a, 15a-c; 5, 5a, 15d) for nounting
an inner region (1:18) of the dipc-shaped morkplece (3);

3. Method according to either claim 1 or claim 2, wherein

the fixed-height detector unit (50) comprises a laser mi-

crometer.

4. Method according to any one of the preceding claims, wherein
the mounting unit (5, 5a, 15a-c; 5, 5a, 15d) is moved into the
second mounting position by a rotation prior to deposition and

a lateral adjustment after deposition.

5. Method according to any one of the preceding claims,
wherein the inner region (IB) has a diameter of 10% to 30% of

the disc-shaped workpiece (3).

6. Method according to any one of the preceding claims,
wherein calibration of the measurement is carried out without

deformation using a standard tool.

7. Method according to any one of the preceding claims,
wherein the respective deviations (WR) of the plurality of
measuring points and (P1-P8) are recorded in a table together
with the associated angles of rotation (¢l - ¢8) and a tool

identifier.

8. Method according to any one of the preceding claims,
wherein the angles of rotation (@l - ¢8) are selected relative

to a tool marking.



a determnatipn. unit (25) for determ ning eccentricity (5) of a centre,
axis (M) of the disc-shaped workpiece (3) froma. centre axis IN of the
mounting unit (5, 5a, 15apc; 5, 5a, 1%d) and for generating a suitable

adj ust reht signal for the nmounting unit (5, 5a, 15a-c; 5, Sa, ip"), a
deposit unit (3a, 3b, 3c) for depositing the disc--shaped workpiece (3)
during a process of l|ateral adjustnment of the mounting unit (5, 5a, 15a-h.;
5, 5a, 15d.); and a fixed-height detector unit (50) for neasuring the
deviation (WR) of a. plurality of neasuring points (P1-P8), respectively,
in a. Aon-nbiiteed sauberinggtonafABnafof hehadisecshapgdclamomkpi ece (3) from

a predeterm ned hei ght, .posi tion (50) correspondi.n t he .def or mati.on by
rot ati AgSthg" erﬁéﬁﬂﬁ%ﬂ?lﬂﬁ ?n(é?néﬁ,rﬁgéQC;Pg%)gﬁ%quﬁ)lgf Phgpagtector
unit (B0)ykatieae predeterat edddeughhgpasplioal {ZOoOfsudpemopitisng unit (5,
5a, 15a-c¢; 5, 5a, 15d). , 12. Device accordi to claim1li, rein the
nnuntizﬁféni%l?S,lﬁéx 1f5§?§} ) B88% 154 uE%ﬂ%?Yé%@‘%?ﬁﬁqﬁ}&Pﬁgﬁeof suppor t
pi ns (&1l3mehtd, (4dg, 4dpv,a-21Y;) 2and,a2pltuyabdty) of vacuum i ntake el enents

(20a, 20b, 20c; 20'a, 20'h, 20c). 13. Device according to claim 13,
wherein one support. pin (1l1a, lib, ].lc) of the plurality of support pins

(11a, hbb, MdtGiod . skdriling respaetinvel,y wherguhr edadedppyranpassoci ated one
of the Elurallty of vacuumintake el ements (20a, 20b, 20c; 20a, 20h, 20'c)
respect iVl yl 10141l pevpEethr cot e it £% of aPWRECET Whakei W ¥ane M&cuum i nt ake

el ement $¢ 208y 5206 F 2062081 v20y hs s 20) £lo e i$e di Rissealistaehi ch
surround the respect|velg associ ated support pin (1l1la, 11b, lic).
one of the plurality of vacuum intake elements (20a, 20b, 20c;

20'a, 20'b, 20'c) respectively.

11. Device for determining a deformation of a
disc-shaped workpiece, in particular a mould wafer, comprising

a rotatable, height and laterally adjustable mounting unit (5,
5a, 15a-c; 5, 5a, 15d) for mounting an inner region (IB) of

the disc-shaped workpiece (3);

a determination unit (25) for determining eccentricity (&) of
a centre axis (M') of the disc-shaped workpiece (3) from a
centre axis (M) of the mounting unit (5, 5a, 1lba-c; 5, 5a,
15d) and for generating a suitable adjustment signal for the

mounting unit (5, 5a, 1l5a-c; 5, b5a, 15d);

a deposit unit (3a, 3b, 3c) for depositing the disc-shaped
workpiece (3) during a process of lateral adjustment of the

mounting unit (5, 5a, 15a-c; 5, 5a, 15d); and

a fixed-height detector unit (50) for measuring the devia-
tion (WR) of a plurality of measuring points (P1-P8),
respectively, in a non-mounted outer region (AB) of the
disc-shaped workpiece (3) from a predetermined height posi-

tion (Z0) corresponding to the deformation by rotating the



15. Dasice according to any one of clains 12 to 14, wherein the support
pins ha, lib, lic; 11M112f) are adjugfable in helght 16. Device
according to any one of claims 11 to 15, wherein the nounting unit (5, 5a,
15a-c; 5, 5a, 15d) is guided through. a recess (2) in a carrier unit (1)
and the deposit unit (3a, 3b, 30) .is provided. in the periphery of the
recess (2), 17. Device according to claim 16, wherein the deposit unit (3a,
3h, 3c) conprises a pIuraIity of holding props, L. Device according to

ot e dOBhELAS B A% My, MSLeLD Bhesh: xaddie At lel St oE Up t (50) T

arrangeﬁo%n carrle ‘uni 1977 DeV|c cording to any one of
clainms ddito (%9) whememméd&iérmeﬂehehghghdepeeuaaqnnQZQBOchbhprlses a

| aser nlcro ter Vi ordin an e of clainms 11 to 19,
wher ei MY HBd EQePﬁﬁ%etQF it §§5f |g ag?énéegﬂon the carrier unit (1).
21. Device accordlng to any one of clains 11 to 20, wherein the
deternl n uni t eal | gner 22. Devi.ce ace rding to
any_one %}%% %. nRﬁhéﬁ@ﬁW’ﬁ% %%E%%%rtQﬁuqoﬂﬁﬁhnq S ag ust abl e
rad|a||Y5Mﬂ5iLr15aHﬁﬁ HA)Sbhelﬁﬁkabmpelééé a plurality of support

pins (1la, 11lb, 1llc; 11'a-11'f) and a plurality of vacuum in-

take elements (20a, 20b, 20c; 20'a, 20'b, 20'c).

13. Device according to claim 13, wherein one support pin
(l1la, 11lb, 1lc) of the plurality of support pins (lla, 1llb,
1lc; 11'a-11'f) respectively is surrounded by an associated
one of the plurality of vacuum intake elements (20a, 20b,

20c; 20'a, 20'b, 20'c) respectively.

14. Device according to claim 13, wherein the vacuum in-
take elements (20a, 20b, 20c; 20'a, 20'b, 20'c) comprise
lip seals, which surround the respectively associated sup-

port pin (1lla, 11lb, 1llc).

15. Device according to any one of claims 12 to 14, wherein the
support pins 1la, 1llb, 1llc; 11'a-11'f) are adjustable in
height.

16. Device according to any one of claims 11 to 15, wherein
the mounting unit (5, 5a, 15a-c; 5, 5a, 15d) is guided through
a recess (2) in a carrier unit (1) and the deposit unit (3a,

3b, 3c) is provided in the periphery of the recess (2).

17. Device according to claim 16, wherein the deposit unit

(3a, 3b, 3c) comprises a plurality of holding props.
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18. Device according to either claim 16 or claim 17,
wherein the fixed-height detector unit (50) is arranged on

the carrier unit (1).

19. Device according to any one of claims 11 to 18,
wherein the fixed-height detector unit (50) comprises a la-

ser micrometer.

20. Device according to any one of claims 11 to 19, wherein
the determination unit (25) is arranged on the carrier unit

(1) .

21. Device according to any one of claims 11 to 20, wherein

the determination unit (25) comprises a prealigner.

22. Device according to any one of claims 11 to 21,
wherein the detector unit (50) is adjustable radially

with respect to the workpiece (3).



