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od for achieving a wear performance which is as
linear as possible and tool having a wear performance
which is as linear as possible

The invention relates to the material-removing
machining of wafer-like workpieces, in particular semi-
conductor wafers. The subject matter of the invention is
a method for achieving a wear performance which is as
linear as possible in the case of a tool which has an
essentially planar working surface for the material-
removing machining of wafer-like workpieces, and a tool
having a wear performance which is as. linear as
possible. The subject matter of the invention is also a
method and a device for measuring a wear profile on an
essentially planar working surface for the material-
removing machining of wafer-like workpieces. Finally,
the subject matter of the invention is also a carrier
which is wused for the two-sided material-removing
machining of wafer-like workpieces, and which ad.vanta-.
geously differs from known carriers, as described, by
way of example, in US 4,739,589.

Wafer-like workpieces can be subjected to a
material-removing machining in various ways. As a rule,
the machining has one or more of the following aims: to

remove damage close to the .surface,. to . increase . ...

planarity and parallelism of the wafer sides and to
smooth the wafer sides. The machine tools are usually
grinding, lapping and polishing tools. A common feature
of the tools is an essentially planar working surface
which can be used to machine one side of the workpiece.
During the machining of the workpiece, the workpiece and
the working surface of the machine tool execute a
relative movement. With regard to the number of
workpieces which are machined simultaneously, it is
possible to disatinguish between single wafer machining
and batch ﬁachining; It is also possible to make a
distinction with regard to the number of sgides of the
wafers machined, the distinction being between single
side machining and double side machining. The present
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machine the workpiece uniformly, so that the shape of
the machined workpieces becomes incorrect. For this

reason, the working surface of the tool has to be
10 trimmed at regular intervals, for example by regrinding
or by leveling using trimming rings. However, frequent
interruptions to work caused by trimming phases impair
the productivity of the machining process considerably.
The present invention demonstrates a way in
15 which it is possible to avoid trimming of the working
surface or at least to make the time intervals between
two trimming phases considerably longer.
The invention relates to a method for achieving
a wear performance which is as linear as possible in the
20 case of a tool which has an essentially planar working
surface for the material-removing machining of wafer-
like workpieces, wherein
a) a wear profile of the working surface is
determined;

comessid v -25 by the working surface is- replaced  by- a modified --- - - -

working surface which i1s divided into surface elements,

a surface element having a specific wear resistance and

adopting a specific position on the modified working

surface, and each surface element being arranged on the

- 30 modified working surface in such a way that there is a

relationship between the wear profile determined, on the

one hand, and the wear resistance and the position of
the surface element, on the other hand. '

The invention also relates to a tool which can

35 be prepared by employing the methed. In the tool, the

working surface is divided into surface elements, each

surface element having a specific wear resistance and

adopting a specific position on the working surface, and

there being a connection between a wear profile deter-
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The invention in particular makes it possible to

ensure that the inevitable wear to the working surface

5 is as uniform as .possible and that the working surface
which comes into contact with the workpiece, for example
the surface of a lapping wheel or of a polishing cloth
which comes into contact with the workpiece, maintains
its essentially planar form. This linear wear

10 performance of the working surface, i.e. the fact that
the wear is more homogenous over the entire working
surface of the tool, means that the inevitable wear to
the working surface will no longer have an adverse
effect on the shape of the workpieces machined or the

15 productivity of the machining process.

The advantageous wear performance of the working
surface is achieved by the fact that the working surface
is modified and is adapted to the wear situation which
is actually present. To do this, it is necessary first

20 of all to determine the wear profile of the working
surface. This is achieved either by measuring the wear
profile of a wused working surface or by computer-
gimulating the wear profile taking into account the
kinematic conditions which prevail during the machining

e - 25 -process. The -results of measurements of- wear profiles
can also be used to optimize the models on which the
gimulation calculations are based.

The wear profile determined for a working
surface is a representation of the working surface whose

30 shape has been changed as a result of wear, only wear-
related changes to the shape of the working surface
being taken into account. Deformation to the working
surface which has different causes, for example
production-related curvature of the working surface, is

35 not included in the representation. In the case of
working surfaces which are subject to rotationally
symmetrical loads, for example the grinding wheels of
grinding tools, the lapping wheels of lapping tools and
the polishing cloths of polishing tools, even a radial
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local differences in the wear to the working surface and

preparing a modified working surface. The modified

working surface is created in such a way that at loca-

tions which are exposed to a relatively high load the

10 resistance of the material of the working surface to

abrasion is high, while at locations which are exposed

to a leas considerable load the resistance of the

material of the working surface to abrasion is lower,

resulting in the wear performance of the modified

15 working surface becoming more uniform. The resistance

can be increased by hardening material used hitherto or

replacing it with harder material. The resistance can be

reduced by replacing the material used hitherto with

softer material or by reducing the basic surface area of

20 the surface element which is subjected to load during
the machining of workpieces.

According to the invention, the modified working

surface is divided into surface elements which are

characterized by specific properties. Each surface

- .25 - element adopts. a specific position -on .the modified .- . . .-._:

working surface and, in plan view, has a _specific
geometric shape. In principle, the shape is not subject
toe any ©particular restrictions. However, it is
preferable for the surface elements to have a shape
30 which is selected from a group which comprises rings,
ring segments, polygons with preferably 3 to 10 sides,
circles and circle segments. The number of surface
elements is preferably 3 to 10,000. Adjacent surface
elements do not necessarily have to abut one another,
35 but rather may be separated from one another by a gap of
specific width. If the gap width is zero, adjacent
surface elements abut one another. The hardness of the
material from which a surface element is produced
imparts a specific resistance to abrasion to =said
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material. The wear resistance of the surface element is
alsc reduced if its basic surface area is reduced by the
existence of gaps, holes or other mea.sufea which reduce
the surface area. In this case, the surface element is
10 subjected to greater loads when machining workpieces
than a similar surface element which has a larger basic
surface area. - -
Two surface elements are considered to be of the
same type if they correspond to one another in terms of
15 wear resistance. There is a connection between the wear
profile determined, on the one hand, and the wear resis-
tance and the position of a surface element on the
modified working surface, on the other hand. The surface
elements are positioned on the modified working surface
20 in accordance with the expected position-dependent wear.
On the modified working surface, surface elements of
equal wear resistance are situated at locations on the
working surface which are subjected to comparable loads.
A surface element of increased wear resistance iz situa-
L 25 ted at--locations’ which according ~to the wear profile
determined ar.e subjected to higher loads. If the wear
profile determined indicates that one should expect a
lower level of loading at a certain locatiocn, a surface
element of reduced wear resistance will be situated at
30 this location. Overall, the modified working surface is
made in such a way that the wear to the surface elements
is as uniform as possible despite loads which differ in
certain locations.
In order to measure a wear profile, a method
35 which is easy to carry out is proposed, wherein
a) the distances between a planar reference surface
and the working surface are measured without contact at
a plurality of measurement points;
b) the distances measured are converted into wear
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c) a wear profile of the working surface is produced

on the basis of the wear depths.

5 The greater the density of the measuring points,
the better the wear profile corresponds to the actual
shape of the working surface which is subjected to load.
An exact representation of the wear profile is obtained
if the working surface of the tool is moved across the

10 workpiece steadily while the workpiece remains at rest.
In this case, the surface of the workpiece is converted
to the mirror image of the wear profile. .-

The invention also relates to a device for
measuring a wear profile, which device has a measurement

15 body with supporting surfaces for ©placing the
measurement body on the worki:ig surface and at least one
sensor which is accommodated in the measurement body and
which measures the distance between a reference surface
and the working surface without contact at a measuring

20 point of the reference surface,

In the case of double side batch machining, the
aim of making the wear performance of the working
surface linear can be assisted by means of a carrier of
particular design.

e 25 == ~Therefore, the invention also:  relates: to--a---

carrier for bholding workpieces between essentially
planar working surfaces of a tool for machining wafer-
like workpieces, which disk is provided with circular
openings for accommodating the workpieces, wherein the

30 centers of the openings are arranged on circular paths
and, if appropriate, in the region of the center of the
carrier, the centers of adjacent openings which are
arranged on a circular path lying on different circular
paths.

35 When these carriers are used, the wear perfor-
mance of the working surfaces is more even than when
carriers which were conventional hitherto are used.

The invention is explained in more detail below
with reference to figures. Where the explanations relate
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measuring a wear profile.
Fig. 2 diagrammatically illustrates how a wear
profile is measured using a device in accordance with

10 Fig. 1. . :

Fig. 3 shows a typical radial wear profile of a
lapping disk. .

Figures 4 to 7 show a plan view of the modified
surfaces of lapping wheels.

15 Fig. 8 shows a carrier with openings which are
arranged advantageously so as to receive semiconductor
wafers.

A device in accordance with Fig. 1 is suitable
for measuring a wear profile. The device comprises a

20 measurement body 1 with support surfaces 2 for posi-
tioning the measurement body on a working surface. The
support surfaces 2 lie in a single plane. At least omne
electronic sensor 3, which can be used to measure the
distance between a reference plane 4 and the working

wemezems 25w gurface ‘without-contact;-isi-accommodated- in- the measure-r = ~umwemi---

ment body. It is preferable to use sensors which measure
the distances using a capacitive measurement principle.
The reference plane is congruent with the plane in which
the support surfaces lie or it lies parallel to this
30 plane. In the embodiment illustrated, a plurality of
gsensors are arranged fixedly next to one another, at
regular intervals. If the number of sensors is
increased, the measurement accuracy can be improved.
However, a high measurement accuracy can also be
35 achieved with only one sensor if this sensor can be
displaced parallel to the reference surface. The
measurement body shown in Fig. 2 may, for example, be
dési.gned not as a ruler (as shown), but rather as a
carriage (not shown) along which a sensor is guided in
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ment of a wear profile on the basis of the example of
the lapping wheels of a lapping machine. The measurement
body 1 is placed against the surface of a lower lapping
wheel 7. The distances between the reference surface 4
and the surface 8 of the lower lapping wheel are
measured along the radius of the lower lapping wheel at
a plurality of measurement points of the reference
surface and are stored. Puring a subsequent measurement
on the upper lapping wheel 9, the distances between the
reference surface and the surface of the upper lapping
wheel are also measured along the radius of the upper
lapping wheel at the same measurement points of the
reference surface and are stored. In order to £find the
wear profile of the lower (upper) lapping wheel, first

of all the distance which was measured at one

measurement point between this measurement point and the
surface of the upper (lower) lapping wheel is subtracted
from the distance which was measured between this

The wear profile determ ned
sur&ace IS a_representation OE % k| n surface whose
s
y

1c8 iRy

t he

measurement point-.and - the surface of ‘the lower -{upper)-:=-r-- -

lapping wheel. The difference is referred to as.the wear
depth and describes the actual wear to the lapping wheel
in question at the associated measurement point. In
geometrical terms, the wear depth can be understood as a
vector which is perpendicular to the reference surface
and the length of which indicates the wear to the
working surface. Therefore, the wear profile of a
working surface is preferably produced by joining the
vector ends together by interpolation, so that a smooth
curve or surface is achieved. )

The wear profile of a working surface which is
used in a machine for the single side machining of
workpieces is measured virtually as described above.
However, in this case the wear depth which is to be
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reference surface and the working surface at this
measurement point, one distance being measured before

5 there has been. any wear to the working surface and the
other distance being measured after wear to the working
surface has taken place.

Fig. 3 shows a typical radial wear profile of a
lapping wheel. The surface 10 of the lapping wheel is

10 not planar, but rather is of uneven structure as a
result of different levels of abrasion. The wear depths
T are not constant between the inner edge -R; of the
lapping wheel and the outer edge R, of the lapping wheel.
Between the inner edge R; and a local maximum max,, they

15 increase steadily, then they pass through a 1local
minimum min between the local maximum max, and a local
maximum max,, and they decrease again steadily between
the local maximum max, and the outer edge R,. The wear
profile reveals uneven loading on the lapping wheel, the

20 reaction to which, according to the invention, is to
modify the surface of the lapping wheel.

Figure 4 illustrates one embodiment of a lapping
wheel with a modified surface. The surface of the
lapping wheel is divided as far as possible into square

RN 25 sgurface- ‘elements -'1la and- llb. -Not -all the surface
elements have the same wear resistance. The shaded
surface elements lla have a lower hardness than the
remaining surface elements 1llb. The position of the
harder surface elements on the modified lapping wheel is

30 selected in such a way that they are situated at
locations at which, according to a wear profile which
has been determined, a high level of load on the lapping
wheel surface is to be expected. Correspondingly, the
less hard surface elements are positioned where a lower
35 load on the lapping wheel surface is expected. The
hardnesses of the surface elements are selected in such
a way that overall the wear performance of the lapping
wheel is made more uniform. The most suitable material
for the surface elements is expediently selected on the
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resistance, are arranged in such a way that a gap 13 of
a specific width remains between them. These surface
elements are again situated at locations on the lapping

10 wheel surface at which a lower load is expected. The
space required for the gaps is created by reducing the
basic surface area of the surface elements. As a result,
the wear resistance of the surface elements is reduced
further, since the basic surface area which is available

15 for load per surface element has become smaller and the
load to be expected nevertheless remaina unchanged.

Fig. 6 shows a further embodiment of a modified
lapping wheel surface. In this embodiment, the surface
is divided into surface elements 14a and 14b which aré

20 in the shape of concentric rings. The shaded surface
elements l4a again have a2 lower wear resistance than the
other surface elements 14b. The positions of the surface
elements are again selected in such a way that surface
elements which have the lower wear resistance are found

TR 25 . in~regions. which, according toa:wear profile which has -: - . =

been determined, are exposed to a lower level of load

during the machining of workpieces and in such a way

that surface elements which have the higher wear

resistance  are in positions at which a high level of
30 1load is to be expected.

Fig. 7 shows a further embodiment of a modified
lapping wheel surface. The surface of this lapping wheel
is divided into surface elements 14 which are 'in the
shape of rings. The surface elements consist of the same

35 material and there is no difference in hardness between
them. Nevertheless, gaps 15 between the surface elements
mean that the wear resistance of the 1lapping wheel
surface in the region of the inner and outer edges of

the lapping wheel is reduced. This Sheet Has Been Reﬂla
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so have a particular effect on the wear performance of
the lapping wheels or polishing cloths.

Figure 8 depicts a particularly preferred
embodiment of a carrier 16. The carrier is distinguished
by the fact that the workpiece receptacles 17 are
arranged in such a way that, taking into account the
kinematics of the machining operation, the surfaces of
the lapping wheels or polishing cloths are subjected to
as uniform a level of loading as possible. The workpiece
receptacles are circular openings in the carrier. The
centers of the openings lie on circular paths 18a and
18b. If appropriate, an additional opening is provided,
the center of which lies in the region of the center of
the carrier. The centers of adjacent openings which lie
on circular paths lie on different circular paths. It is
particularly preferable for the circular paths 18a and
18b to lie eccentrically with respect to omne another.

i
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5 an essentially.planar working surface for the material-
removing machining of wafer-like workpieces, wherein
a) a wear profile of the working surface is
determined;

b) the working surface is replaced by a modified

10 working surface which is divided into surface elements,
a surface element having a specific wear resistance and
adopting a specific position on the modified working
surface, and each surface element being arranged on the
modified working surface in such a way that there is a

15 relationship between the wear profile determined, on the
one hand, and the wear resistance and the position of
the surface element, on the other hand.

2. The method as claimed in claim 1, wherein the
wear resistance of the surface elements is decreased by

20 measures which reduce the surface area.

3. A tool having an essentially planar working
surface for the material-removing machining of wafer-
like workpieces, wherein the working suxface is divided
into surface elements, each surface element having a

25 specific  wear resistance and. adopting.:a specific
position on the working surface, and there .being a
connection between a wear profile determined, on the one
hand, and the wear resistance and the position of the
surface element, on the other hand.

30 4. The tool as claimed in c¢laim 3, wherein the
surface elements, in plan view, have a geometric shape
which is selected from a group which comprises rings,
ring segments, polygons with at 1least three sides, -
circles and circle segments.

35 5. A method for measuring a wear profile of an
essentially planar working surface of a tool £for the
material—rem.oving machining of wafer-like workpieces,
wherein
a) the distances between a planar reference surface



15 wear resistance. There is E‘mnmammﬁween the wear profile

det erm ned, on the one hand, _mrition
‘of a surface elenent on the di fied worKki ng surif ﬁgm et hand.
The surface St 87d9®ts are positioned 33 the nodiflied wBERE urfa“e 20

I n accordance with the expected position-dependent wear. On the hodified

working surf sa@e thel Wity Siftascdlare ReMRkrdB®aGiEESLS 888€adECatl ULt ed
at | ocations on_the worki ng surface whjch are subjected to conparable

| oads. A & PAurality,ef: g sPﬁE‘F%%EeB"‘v%%ﬁ' resistance is situa- 25 ted
at | ocationd)whi cheacadstangeso méssured - Jaredl idonvertdd ehinkbedwasae

subjected to S. r file de er ned_indi.cates
t hat one shoﬁ*eg%g%pe fgb’ deF8r1Qe| \é&é af‘tﬁggdl ng at é"ﬁ a?'ﬂrgbg‘gtion, a
surface 5 elssmrdaceofts Ghaqndamaementlmm vand be SI tuated at 30 this

| ocation. Ovepal | t“l;@%{?g* f;FleV\kaltﬂQ WHANY sﬁ*rfaé’@dfs g gﬁg gespl te

t hat the wear to tahes IS as-uniformas poSs
| oads whi ch & fthe basis of the wear depths.

6. A device for measuring a wear profile of an

essentially planar working surface of a tool for the
10 machining of wafer-like workpieces, which device has a
measurement body with supporting surfaces for placing
the measurement body on the working surface and at least
one sensor which is accommodated in the measurement body
and which measures the distance between a reference
15 surface and the working surface without contact at a
measuring point of the reference surface.
7. The device as claimed in claim 6, which has a
measurement body which is designed as a ruler and in
which a plurality of sensors are accommodated and are
20 arranged fixedly at regular intervals next to one
another.
8. The device as claimed in claim 6, which has a
measurement body which is designed as a carriage and in
which a sensor is accommodated and can be displaced in a
25 linear fashion along the carriage. o
9. A carrier for | holding workpieces . between
essentially planar working surfaces of a. tool for
machining wafer-like workpieces, which -d-.:sk- is provided
with circular openings for accommodating the workpieces,
30 wherein the centers of the openings are arranged on
circular paths and, if appropriate, in the region of the
center of the carrier, the centers of adjacent openings
which are arranged on a circular path lying on different
circular paths.
35 10. The carrier as claimed in claim 9, wherein the
" eircular paths are eccentric with respect to one
another.
This Sheet Has B
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certain |ocations. - TR order to measure a wear
85 which is easy to carry out [s-proposed, Wigks r=p
" between a planar reference surface and the

di st ances neasured are converted into wear
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at the measurement points; an
linear as possible and tool bhaving a wear performance

which is as linear as posaible

.o Abstract

The invention relates to the material-removing
machining of wafer-like workpieces, in particular semi-
conductor wafers. The subject matter of the invention is
a method for achieving a wear performance which is as
linear as possible in the case of a tool which has an
essentially planar working surface for the. material-
removing machining of wafer-like workpieces, and a tool
which has a wear performance which is as linear as
possible. The subject matter of the invention is also a
method and a device for measuring a wear profile on an
essentially planar working surface for the material-
removing machining of wafer-like workpieces. Finally,
the subject matter of the invention is also a carrier
which is wused for the two-sided material-removing
machining of wafer-like workpieces.
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c) é wear profile of the working surface is produced on the basis of

the wear depths. 5 The greater the density of the neasuring

poi nts,. the better the wear profile corresponds to the actual shape
of the working surface which is subjected to | oad. An exact
representation of the wear profile is]¢tfained if the working surface
of the tool is noved across the 10 workpi ece steadily while the workpi ece
remai ns at rest. In this case, the surface of the workpiece is
converted to the mrror inmage of the wear profile. The
invention also relates to a device for measuring a wear profile, which
devi ce has a neasurenent 15 body wth supporting surfaces for

pl aci ng t he measur enent body on the working surface and at | east one
sensor which is acconodated in the neasurenent body and whi ch nmeasures
t he di stance between a reference surface and the wor i ng surface

W t hout contact at a neasuring 20 point of |the referenci surface.
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In the case of double side batch machi ni ng, the ai m of maki ng the wear

performance of the working surface |linear can be assisted by neans of a
carrier of particul ar design. 25 Therefore, the invention
also relates to -a carrier for hol ding workpi eces between essentially
pl anar working surfaces of a tool for2ygghining wafer- | i ke wor kpi eces
which disk is provided with circul ar openi ngs for accommodating the

wor kpi eces, wherein the 30 centers of the openings are arranged on
circul ar paths and, if appropriate, in the region of the center of the
carrier, the centers of adjacent openings which are arranged on a
circular path lying on different circular paths. 35 When t hese

carriers are used, the wear perfor- mance of the rKi Nng suriaces is
nore even than when carriers which were conventiong@l hithertd are used.

The invention is explained in nore detail bel ow
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wi th reference to figures. Wiere the explanations relate

-7- to devices for machining wafer-1ike workpi eces, they deal with
preferred enbodi nents in which devices which can be used for | apping
sem conductor wafers are shown so as to represent all the application
areas of the 5 invention. Bip8 1 shows a device which is
sui table for nmeasuring a wear profile. Fig. 2
diagrammatically illustrates how a wear

R;




profile is measured using a device in accordance with 10 Fig. 1

Fi'lg. 3 shows a typical radial wear profile of a | appi ng di sk.

Figures 4 to 7 show a plan view of the nodified surfaces of | apping
wheel s. 15 Fig. 8 shows a carrier with openings which are

arranged advant ageously so as to receidf8seni conduct or waf ers.

A device in accordance with Fig. 1 is suitable for measuring a wear
profile. The device conprises a 20 neasurenent body 1 with support surfaces
2 for posi- tioning the nmeasurenent body on a working surface. The
support surfaces 2 lie in a single plane. At |east one el ectroni ¢ sensor
3, which can be used to neasure the di stance between a reference plane 4
and the working 25 surface without contact , -is -acconmobdated in the
measur e- ment body. It is preferable to use sensors which neasure

11b

11a




t he di stances using a capacitive neasurenent principle. The reference

pl ane is congruent with the plane in which t he support surfaces lie or
it lies parallel to this 30 plane. In the enbodinent illustrated, a
plurality of sensors are arranged fixedly next to one another, at
regular intervals. |If the nunber 5¢f§ sensors is i ncreased, the
measur enent accuracy can be inproved. However, a hi gh neasurenent
accuracy can also be 35 achieved with only one sensor if this sensor can be
di spl aced parallel to the reference surface. The measur enment body shown
in Fig. 2 may, for exanple, be designed not as a ruler (as shown), but
rather as a carriage (not shown) along which a sensor is guided in




order to neasure a wear profile. The device 1is preferably

connected to a conputer 5, wth the aid of whi ch the neasurenent result
i s eval uated and di spl ayed. Bef ore a neasurenent is carried out, the
device may be 5 placed against .a conparison standard 6 and cal i brat ed.
Fig. 2 diagrammatically illustrates th§ fasure- ment of a wear profile
on the basis of the exanple of the | appi ng wheels of a | appi ng nachi ne.
The neasur enent body 1 is placed against the surface of a | ower |apping
10 wheel 7. The distances between the reference surface 4 and the
surface 8 of the |ower |apping wheel are measured al ong the radius of
the | ower | apping wheel at a plurality of nmeasurenent points of the

ref erence




surface and are stored. During a subsequent neasurenment 15 on the upper
l-appi ng wheel 9, the distances between the reference surface and the
surface of the upper | apping wheel are al so neasured al ong the radius of
t he upper | appi ng wheel at the sanme neasurenent points of the
reference surface and are stored. Infof@r to find the 20 wear profile of
the I ower (upper) |apping wheel, first of all the distance which was
nmeasured at one measur enent poi nt between this neasurenent point and the
surface of the upper (lower) |apping wheel is subtracted fromthe
di stance which was neasured between this 25 measurenment point and- the
surface of the |l ower- -(upper) | appi ng wheel. The difference is referred
to as the wear depth and describes the actual wear to the | appi ng wheel
in question at the associated neasurenent _point. In geonetrical terns,

» "_"————\\. i
the wear depth can 1B understo;iiag-= ______ Tl

the reference surfadd b T et
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morkfng surface. Therefore, the wear profile of a wor ki ng surface is
pr ef erably produced by joining the vector ends together by
i nterpol ation, so that a snmooth 35 curve or surface is achieved.

The wear profile of a working surface which is used in a machine for the
singl e side machini ng of wor kpi ece$ /i@ neasured virtually as described
above. However, in this case the wear depth which is to be

16
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| appi ng Wheel - —MechintugoTael (Hhd e thodi for vimptoving cheioteat anar,  but
rather is of uneven structure as a result of different |evels of

abrasi on. The wear dept performaingec ofptheomachinipngr Wood t he i nner edge

Rl err] of the | appi ng wheel and the outer edge R{err] of the |apping
wheel . Bet ween t he i nner ed%e Rlerr] and a | ocal maxi mum max[err], they
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a method for achieving a wear performance which is as
linear as possible in the case of a tool which has an

10 essentially planar working surface for the material-
removing machining of wafer-like workpieces, and a tool
having a wear performance which is as. linear as
possible. The subject matter of the invention is also a
method and a device for measuring a wear profile on an

15 essentially pla.nar. working surface for the material-
removing machining of wafer-like workpieces. Finally,
the subject matter of the invention is also a carrier
which is wused for the two-sided material-removing
machining of wafer-like workpieces, and which advanta-

20 geously differs from known carriers, as described, by
way of example, in US 4,739,589.

Wafer-like workpieces can be subjected to a
-material-removing machining in various ways. As a rule,
the machining has one or more of the following aims: to

25 remove damage close to the surface;,- to . .increase
planarity and parallelism of the wafer sides and to
smooth the wafer sides. The machine tools are usually
grinding, lapping and polishing tools. A common feature
of the tools is an essentially planar working surface

30 which can be used to machine one side of the workpiece.
During the machining of the workpiece, the workpiece and
the working surface of the machine tool execute a
relative movement. With regard to the number of
workpieces which are machined simultaneously, it is

35 possible to distinguish between single wafer machining
and batch machining. It is also possible to make a
distinction with regard to the number of sides of the
"wafers machined, the distinction being between single
side machining and double side machining. The present
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profile reveal s uneven | oading on the |apping wheel, the 2 E%I on to j
whi ch, according to the invention, is to m)dlfythe sur

| appi ng wheel . Figure 4 illustrates one enbodi

wheel with a nodified surface. The surfacz of the ° lapp

di vided as far as possible into square 25 surface elenents d

11b.- Not all ;_the rface e t ave,the ar_resistan

shaded surf%eené'iie"lririent an%cﬁ'ga %rdnggﬁ?ﬁzn;:? ﬁ gmal ni ng

surface el enembmntmepomhéniug phecesshas der surface elenents on the

nodi fi ed | appi ng wheelgy dgq,g_gkigb s%gcwft% Bﬁ‘éﬁiﬁﬁetﬁbﬁ“at ed
accor e iC

at | ocati ons at V\/m c Ing to & wear profi been

det ermi ned, a ¥# gl?i-‘laé"\ﬁélcaéflﬂ oadways: rassediated withe|ther materialeo be
expect ed. @rrLSRAANG Ghilchidlihg okews &aﬂdpméacovakermu Seai£s$O0SiEt i oned

where a |l ower 35 | oa n the Ia ng ace expect ed

har dnesses of HM€sy evetent g@ Fgggelj'&c % ef °”ibI° to
machine the workpiece uniformly, so that the shape of
the machined workpieces becomes incorrect. For this

reason, the working surface of the tool has to be
10 trimmed at regular intervals, for example by regrinding
or by leveling using trimming tings. However, frequent
interruptions to work caused by trimming phases impair
the 'productivity of the machining process considerably.
The present invention demonstrates: a way in
15 which it is possible to avoid trimming of the working
surface or at least to make the time intervals between
two trimming phases considerably longer.
The invention relates to a method for achieving
a wear performance which is as linear as possible in the
20 case of a tool which has an essentially planar working
surface for the material-removing machining of wafer-
like workpieces, wherein
a) a wear profile of the working surface is
determined;
25 b) the working surface is- replaced by a modified
working surface which is divided into surface elements,
a surface element having a specific wear resistance and
adopting a specific position on the modified working
surface, and each surface element being arranged on the
30 modified working surface in such a way that there is a
relationship between the wear profile determined, on the
one hand, and the wear resistance and the position of
the surface element, on the other hand.
The invention also relates to a tool which can
35 be prepared by e;nplofr:l.ng the method. In the tool, the
working surface is divided into surface elements, each
surface element having a specific wear resistance and
adopting a specific position on the working surface, and
there being a connectidn between a wear profile deter-

By



a way that overall the wear performance of the |apping

N SSHEET

nore uni form The nost suitable materi al for the surfacghe
expediently selected on the o _ 10
basis of results of tests. The3medi f.i ed 1 appi ngj wheel 2 FPH §%99
il lustrated in Fig. 5 in also divided - into square surffcg el enents

erbodi ment 1 n hEasts @ Cthh ChAR, nUEY, B83 PhU KRRy JRespreap®l WBE He 0
whi ch have a |pegitimmof the surface element, on the other hand.
The invention in particular makes it possible to
ensure that the inevitable wear to the working surface
5 is as uniform as.possible and that the working surface
which comes into contact with the workpiece, for example
the surface of a lapping wheel or of a polishing cloth

which comes into contact with the workpiece, maintains

its essentially planar form. This linear wear
10 performance of the working surface, i.e. the fact that

the wear is more homogenous over the entire working

surface of the tool, means that the inevitable wear to

the working surface will no longer have an adverse

effect on the shape of the workpieces machined or the
15 productivity of the machining process.

The advantageous wear performance of the working
surface is achieved by the fact that the working surface
igs modified and is adapted to the wear situation which
is actually present. To do this, it is necessary first

20 of all to determine the wear profile of the working
surface. This is achieved either by measuring the wear
profile of a used working surface or by computer-
simulating the wear profile taking into account the
kinematic conditiomns which prevail during the machining

25 process.  The -results of measurements of- wear “profiles
can also be used to optimize the models on which the
simulation calculations are based. _

The wear profile dJdetermined for a working
surface is a representation of the working surface whose

30 shape has been changed as a result of wear, only wear-
related changes to the shape of the working surface
being taken into account. Deformation to the working
surface which has different causes, for example
production-related curvature of the working surface, is

35 not included in the representation. In the case of
working surfaces which are subject to rotationally
symmetrical loads, for example the grinding wheels of
grinding tools, the lapping wheels of lapping tools and
the polishing cloths of polishing tools, even a radial
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resi stance, are arranged in such a way that a gap 13 of a spgc fizcz\p:!iE%t?)99
s emai ns between them These surface el enents are again situ at

| ocations on the | apping 10 wheel surface at which a lower lodd 1S
expected. The spacé required for the ‘baTos is cfeated by re '
basic surface area of the surface elenments. As a result, t he wear
resi stance of vidwr prdiile alldehtis ideterthiined alonfubhlecradiusceft kRebasic

surface area ' ' | l e, for.l P face el t _has becone
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Fig. 6 shows ardiated changes ronitbef shapedpfi the workimg sunfree. surface.

In this enmbodi nent, thgheuUrfiacentiochS Uk idbhddt 0:-5?&;:5} gl egpnt gplda and
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14b which are 20 in the shape of concentric Tings._, shaded surface
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in such a way that surface | enment s i.,ch have the | ower wear, resistance
are found ypreparing a mocﬁiei wovz\g:ing surface. e modif?.ed

working surface is created in such a way that at loca-
tions which are exposed to a relatively high load the

10 resistance of the material of the working surface to
abrasion is high, while at locations which are exposed
to a 1less considerable load the resistance of the
material of the working surface to abrasion is lower,
resulting in the wear performance of the modified

15 working surface becoming more uniform. The resistance
can be increased by hardening material used hitherto or
replacing it with harder material. The resistance can be
reduced by replacing the material used hitherto with
softer material or by reducing the basic surface area of

20 the surface element which is subjected to load during
the machining of workpieces.

According to the invention, the modified working
surface is divided intoc surface elements which are
characterized by specific properties. Each surface

.25 - element adopts a specific position :-on. .the modified
working surface and, 3in plan view, has a _specifiec
geometric shape. In principle, the shape is not subject
to any particular —restrictions. However, it is
preferable for the surface elements to have a shape

30 which is selected from a group which comprises rings,
ring segments, polygons with preferably 3 to 10 sides,
circles and circle segments. The number of surface
elements is preferably 3 to 10,000. Adjacent surface
elements do not necessarily have to abut one another,

35 but rather may be separated from one another by a gap of
specific width. If the gap width is =zero, adjacent
surface elements abut one another. The hardness of the
material from which a surface element is produced
imparts a apecific resistance to abrasion to said



25 in- regions which, according to- a wear profile which has
determ ned, are exposed to a |ower |level. of |oad during
of workpi eces and in such a way that surface el ements whi
hi gher wear resi stance are in positi-ofs -at which a high lfeve
|l oad is to be expected. Fig. 7 shows a further e
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Is reduceds and same basic .surface area but is made from harder
material. The wear resistance of the surface element is
also reduced if its basic surface area is reduced by the
existence of gaps,.holes or other measures which reduce
the surface area. In this case, the surface element is
10 subjected to greater loads when machining workpieces
than a similar surface element which has a larger basic
surface aiea.
Two surface elements are considered to be of the
same type if they correspond to one another in terms of
15 wear resistance. There is a connection between the wear
profile determined, on the one hand, and the wear resis-
tance and the position of a surface element on the
modified working surface, on the other hand. The surface
elements are positioned on the modified working surface
20 in accordance with the expected position-dependent wear.
On the modified working surface, surface elements of
equal wear resistance are situated at locations on the
working surface which are subjected to comparable loads.
A surface element of increased wear resistance is situa-
25 ted at+“:locations which according-to the wear profile
determined are subjected to higher loads. If .the wear
profile determined indicates that one should expect a
lower level of loading at a certain location, a surface
element of reduced wear resistance will be situated at
30 this location. Overall, the modified working surface is
made in such a way that the wear to the surface elements
is as uniform as possible despite loads which differ in
certain locations.
In order to measure a wear profile, a method
35 which is easy to carry out is proposed, wherein
a) the distances between a planar reference surface
and the working surface are measured without contact at
a plurality of measurement points;
b) the distances measured are converted into wear



In the case of double side machining of wafer- | i ke wor

particular in the case of |apping and polishing of sem
waf ers, the carriers used al so have a particular effectfo
performance of 5 the I‘appi ng wheel s or pd& i<shi ng cl ot hs.

8 depicts a particularly preferred enbodi mrent of afc

carrier is di sgpplsShifich dB¥ckiBel dte t B8tuhle WHATKPESC
are surface at the measurement points; and
c) a wear profile of the working surface is produced
on the basis of the wear depths.

S The greater the density of the measuring points,
the better the wear profile corresponds to the actual
shape of the working surface which is subjected to load.
An exact representation of the wear profile is obtained
if the working surface of the tool is moved across the

10 workpiece steadily while the workpiece remains at rest.
In this case, the surface of the workpiece is converted
to the mirror image of the wear profile. ..

The invention also relates to a device for
measuring a wear profile, which device has a measurement

15 body with supporting surfaces for placing the
measurement body on the working surface and at least one
sensor which is accommodated in the measurement body and
which measures the distance between a reference surface
and the working surface without contact at a measuring

20 point of the reference surface.

In the case of double side batch machining, the
aim of making the wear performance of the working
surface linear can be assisted by means of a carrier of
particular design.

25 Therefore, the invention also  relates: to -a
carrier for holding workpieces between essentially
planar working surfaces of a tool for machining wafer-
like workpieces, which disk is provided with circular
openings for accommodating the workpieces, wherein the

30 centers of the openings are arranged on c¢circular paths
and, if appropriate, in the region of the center of the
carrier, the centers of adjacent openings which are
arranged on a circular path lying on different circular
paths.

35 When these carriers are used, the wear perfor-
mance of the working surfaces is more even than when
carriers which were conventional hitherto are used.

The invention is explained in more detail below
with reference to figures. Where the explanations relate



arranged in such a way that, taking into account the 10 Ki
rachi ni ng operation, the surfaces of t he | appi ng wheel
clothe are subjected to as uniforma level of |oading
wor kpi ece receptacl'es are circular opénfngs in the cg
centers of the openings lie on circular paths 18a and 15

appropriate, afp a@dviicesal f@?efﬁé&iﬁ:ﬁ owhded,-uket héo:
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eccentrically %t er eéé)e(i'teptrgagﬂ% api h%ﬁme application areas of the
5 invention.

Fig. 1 shows a device which is suitable for

measuring a wear profile.
Fig. 2 diagrammatically illustrates how a wear
profile is measured using a device in accordance with

10 Fig. 1.

Fig. 3 shows a typical radial wear profile of a
lapping disk.

Figures 4 to 7 show a plan view of the modified
surfaces of lapping wheels.

15 Fig. 8 shows a carrier with openings which are
arranged advantageously so as to receive semiconductor
wafers. ,

A device in accordance with Fig. 1 is suitable
for measuring a wear profile. The device comprises a

20 measurement body 1 with support surfaces 2 for posi-
tioning the measurement body on a working surface. The
support surfaces 2 lie in a single plane. At least one
electronic sensor 3, which can be used to measure the
distance between a reference plane 4 and the working

25 +gurface without-contact, -is -accommodated- in- the measure-
ment body. It is preferable to use sensors which measure
the distances using a capacitive measurement principle.
The reference plane is congruent with the plane in which

. the support surfaces lie or it lies parallel to this

30 plane. In the embodiment illustrated, a plurality of
sensors are arranged fixedly next to one another, at
regular intervals. If the number of sensors is
increased, the measurement accuracy can be improved.
However, a high measurement accuracy c¢an also be

35 achieved with only one sensor if this sensor can be
displaced parallel to the reference gurface. The
measurement body shown in Fig. 2 may, for example, be
'désigned not as a ruler (as shown), but rather as a
carriage (not shown) along which a sensor is guided in
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a wear performance which . Is as linear as possible injthe case of a
t ool which has 5 an essentially planar working surface]for the

mat eri al - renovi ng machi ni ng of farer-1ike wor Kpi ecebytherein

a) a wear profile of the working surface is det erm ned,

b) the workingrdexir f 66e medsutepl acedvdar profilecd The dévivar kifeg

having a speciHISAHRANLY Ereradied afg © Whbieer 5. wier” S RIS BETT

on the nodifi echimh kihey measurement eyt dal exrlvahed and dispdayddhi ng

iagrgnged on thgagore a medBUEEMEA REKIALIYS Wift, Ned'Cle?id8Y mblalnd NET €
S placed against .a.comparison standard 6 and calibrated.

Fig. 2 diagrammatically illustrates the measure-
ment of a wear profile on the basis of the example of
the lapping wheels of a lapping machine. The measurement
body 1 is placed against the surface of a lower lapping

10 wheel 7. The distances between the reference surface 4
and the surface 8 of the lower lapping wheel are
measured along the radius of the lower lapping wheel at
a plurality of measurement points of the reference
surface and are stored. During a subsequent measurement

15 on the upper lapping wheel 9, the distances between the
reference surface and the surface of the upper lapping
wheel are alsoc measured along the radius of the upper
lapping wheel at the same measurement points of the
reference surface and are stored. In order to f£ind the

20 wear profile of the lower (upper) lapping wheel, £first
of all the distance which was measured at one
measurement point between this measurement point and the
surface of the upper (lower) lapping wheel is subtracted
from the distance which was measured between this

25 measurement 'point  and- the surface of -the lower- -(upper)
lapping wheel. The difference is referred to as.the wear
depth and describes the actual wear to the lapping wheel
in question at the associated measurement point. In
gecmetrical terms, the wear depth can be understood as a

30 vector which is perpendicular to the reference surface
and the length of which indicates the wear to the
working surface. Therefore, the wear profile of a
working surface is preferably produced by joining the
vector ends together by interpolation, 'so that a smooth

35 curve or surface is achieved.

The wear profile of a working surface which is
used in a machine for the single side machining of
workpieces is measured virtually as described above.
However, in this case the wear depth which is to be



15 rel ati onship between the wear profile determ ned, on the
hand, and the wear resistance and the position of the
el ement, on the other hand. 2. The nmethod as cl ai n

1, wherein the * wear resistance~of The surface el enent
decreased by 20 neasures whi ch reduce the surface area.
A tool havi ng;sgargnasseat ofikel Mmelstt@men®! Iﬁdig;t is obtafhéd A€
mat eri al - r enovj chij of wafer ke wor Eces
wor ki ng surfac néal é ggt ween twq n%sgﬁ?‘?gﬁemeqag r?@

el ement havi ng:eterence Zalmd | andearthees ivirking armhrﬁachapt ity this
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resi st ance findchere jaas t besnopnyhwear to the woxking| em;ﬁeceonnsihéh@t her
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Fig. 3 shows a typical radial wear profile of a

lapping wheel. The surface 10 of the lapping wheel is

10 not planar, but rather is of uneven structure as a
result of differemnt levels of abrasion. The wear depths
T are not constant between the inner edge -R, of the
lapping wheel and the ocuter edge R, of the lapping wheel.
Between the inner edge R, and a local maximum max,, they

15 increase steadily, then they pass through a local
minimum min between the local maximum max, and a local
maximum max,, and they decrease again steadily between
the local maximum max, and the outer edge R,. The wear
profile reveals uneven loading on the lapping wheel, the

20 reaction to which, according to the invention, is to
modify the surface of the lapping wheel.

Figure 4 illustrates one embodiment of a lapping
wheel with a modified surface. The surface of the
lapping wheel is divided as far as possible into square

25 surface: elements -‘1la and 1l1b.  Not -all the surface
elements have the same wear resistance. The shaded
surface elements lla have a lower hardness than the
remaining surface elements 11lb. The position of the
harder surface elements on the modified lapping wheel is

30 selected in such a way that they are situated at
locations at which, acdording to a wear profile which
has been determined, a high level of load on the lapping
wheel surface is to be expected. Correspondingly, the
less hard surface elements are positioned where a lower

35 load on the lapping wheel surface is expected. The
hardnesses of the surface elements are selected in such
a way that overall the wear performance of the lapping
wheel is made more uniform. The most suitable material
for the surface elements is expediently selected on the



ring segnents, polygons with at |east three sides, ci
Gircle segnents. 35 ,5. A nethod for neasuring a weAh
an essentially planar working surface of a tool for
mat eri al -renovi ng machi ni ng of waf er-1iket&wor kpi eces,
a) the distances between a planar reference surface

-13- basis of results of tests.

The modified lapping wheel surface i
in Fig. 5 is also divided into square surface elements .
12a and 12b which have different wear resistances. In

5 'contrast to the . embodiment in accordance with Fig. 4,
the shaded surface elements l2a, which have a lower wear
regsistance, are arranged in such a way that a gap 13 of
a specific width remains between them. These surface
elements are again situated at locations on the lapping

10 wheel surface at which a lower load is expected. The
space required for the gaps is created by reducing the
basic surface area of the surface elements. As. a result,
the wear resistance of the surface elements is reduced
further, since the basic surface area which is available

15 £for load per surface element has become smaller and the
load to be expected nevertheless remains unchanged.

Fig. 6 shows a further embodiment of a modified
lapping wheel surface. In this embodiment, the surface
is divided into surface elements 1l4a and 14b which are

20 in the shape of concentric rings. The shaded surface
elements l4a again have a lower wear resistance than the
other surface elements 1l4b. The positions of the surface
elements are again selected in such a way that surface
elements which have the lower wear resistance are found

25 . in-regions which, according to-a ‘wear profile which has
been determined, are exposed to a lower level of load
during the machining of workpieces and in such a way
that surface elements which have the higher wear
resistance are in positions at which a high level of

30 load is to be expected.

Fig. 7 shows a further embodiment of a modified
lapping wheel surface. The surface of this lapping wheel
is divided into surface elements 14 which are ‘in the
shape of rings. The surface elements consist of the same

35 material and there is no difference in hardness between
them. Nevertheless, gaps 15 between the surface elements
mean that the wear resistance of the 1lapping wheel
surface in the region of the inner and outer edges of
the lapping wheel is reduced.



and the working surface are neasured wi thout contact at a plurality of

measur enent points; b) . the distances neasured are converted into wear
dept hs whi ch describe the actual wear to the working 5 surface at the
measur enent points; and c) a wear profile of the working surface is

pr oduced on the basis of the wear depths. 6. A devi ce for
nmeasuring a wear profile of an essentially planar working surface of a
tool for the 10 machining of wafer-1ike warkpi eces, which device has a
measur enent body with supporting surfaces for placing the nmeasurement

body on the working syLf a t_Le e € whi ch
accommpdated in the neliglsﬁne% s% E ﬁ%]ixblg vd:?"l C erge%é’tﬁl&g t R Hfg?ﬁﬁce

bet ween a ref dd&ec waxkpindes.c andplahrénmﬂ-hrnglmwhgcsm hofit lappiagt at a
measuring poi &h&)b&l&%ﬁﬁ&ewg‘aﬂl&b&aﬁeter wifers, CHE H8¥r€8r-8SuEkd' M

in claim®6, which
also have a particular effect on the wear performance of

S the lapping wheels or polishing cloths.

Figure 8 depicts a particularly preferred
embodiment of a carrier 16. The carrier is distinguished
by the fact that the workpiece receptacles 17 are
arranged in such a way that, taking into account the

10 kinematics of the machining operation, the surfaces of
the lapping wheels or polishing cloths are subjected to
as uniform a level of loading as possible. The workpiece
receptacles are circular openings in the carrier. The
centers of the openings lie on circular paths 18a and

15 18b. If appropriate, an additional opening is provided,
the center of which lies in the region of the center of
the carrier. The centers of adjacent openings which lie

- on circular paths lie on different circular paths. It is
particularly preferable for the circular paths 18a and

20 18b to lie eccentrically with respect to one another.
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measur enment body which is designed as a ruler and in which a plurality
of sensors are accommpdated and are 20 arranged fixedly at-regular =™

interval s next to one anot her. 8. The devi cI aim
6, which has a measur enent body whi ch 2 Yesi gne m“gaﬁ“‘!ﬂm ‘ﬂ din
whi ch a sensor is accomodated and can be displ aced ashi on
al ong the carrpagent cl&ims: A carrier for holding workpieces between
essentially planar working surfaces of a tool for machi ni ng

waf er-1i ke workpi eces, which carrier is provided wi th circul ar openings

for accommpdating t he Aomephedefpr3@achieving @havemsntpesfarimaroe opeidings
are arranged 0pg ascifﬁ%%e Ce?#gés% d’i R0 OPsd aéf’a.'{b&f%ﬂ%ﬁi%@f t he

center of the Carrier acent openi
arranged onSa shregsentiallyl i-ngasnwerkﬂ-egeﬁprfaceu rf@aﬂ dheyamaeriel- 10.

The carrier aspghgiikg hdbrd ity B ‘Wﬁé‘ﬁ:ﬂlﬁewarkpzeces, wherein
a) a wear profile of the working surface is
determined;
b) the working surface is replaced by a modified
10 working surface which is divided into surface elements,
a surface element having a specific wear résistance and
adopting a specific position on the modified working
surface, and each surface element being arranged on the
modified working surface in such a way that there is a
15 relationship between the wear profile determined, on the
one hand, and the wear resistance and the position of
the surface element, on the other hand.
2. The method as claimed in claim 1, wherein the
wear resistance of the surface elements iz decreased by
20 measures which reduce the surface area.
3. A tool having an essentially planar working
| surface for the material-removing machining of wafer-

l like workpieces, wherein the working surface is divided
into surface elements, each surface element having a

5 .épecific - wear resistance and. adopting. a specific
position on the working surface, and there .being a
connection between a wear profile determined, on the one

hand, and the wear resistance and the position of the

2 2FEB v,
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surface element, on the other hand.

30 4. The tool as claimed in claim 3, wherein the
surface elements, in plan view, have a geometric shape
which is selected from a group which comprises rings,
ring segments, polygons with at least three sides,
circles and circle segments.

35 5. A method for measuring a wear profile of an

esgentially planar working surface of a tool for the

material-removing machining of wafer-like workpieces,

wherein .

a) the distances between a planar reference surface
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and the working surface are measured without contact at
a plurality of measurement points;

b) the distances measured are converted into wear
depths which describe the actual wear to the working
surface at the measurement points; and

c) a wear profile of the working surface is produced
on the basis of the wear depths.

6. A device for measuring a wear profile of an
essentially planar working surface of a tool for the
machining of wafer-like workpieces, which device has a
measurement body with supporting surfaces for placing
the measurement body on the working surface and at least
one sensor which is accommodated in the measurement body
and which measures the distance between a reference
surface and the working surface without contact at a
measuring point of the reference surface. |

7. The device as claimed in claim 6, which has a
measurement body which is designed as a ruler and in
which a plurality of sensors are accommodated and are
arranged fixedly at regular intervals next to one
another.

8. The device as claimed in claim 6, which has a
measurement body which iz designed as a carriage and in
which a sensor is accommodated and can be displaced in a
linear fashion along the carriage. i

9. A carrier for |holding workpi.eces . between
essentially planar working surfaces of a. tool for
machining wafer-like workpieces, which ~d::s-l=' is provided
with circular openings for accommodating the workpieces,
wherein the centers of the openings are arranged on
circular paths and, if appropriate, in the region of the
center of the carrier, the centers of adjacent openings
which are arranged on a circular path lying on different
circular paths.

l0. The carrier as claimed in claim 9, wherein the
circular paths are eccentric with respect to one
anothexr.
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Machining Tool and Method for improving the wear

performance of the machining Tool

Abstract

The invention relates to the material-removing
machining of wafer-iike workpieces, in particular semi-
conductor wafers. The subject matter of the invention is
a method for achieving a wear performance which is as
linear as possible in the case of a tool which has an
essentially planar working surface for the- material-
removing machining of wafer-like workpieces, and a tool
which bhas a wear performance which is as linear as
possible. The subject matter of the invention is alsoc a
method and a device for measuring a wear profile on an
essentially planar working surface for the material-
removing machining of wafer-like workpieces. Finally,
the subject matter of the invention is also a carrier
which is used for the two-sided material-removing
machining of wafer-like workpieces.

( Figure 1 )
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