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Method for Operating a Double-Sided Processing Machine and Double-Si
ded Processing Machine

The invention relates to a method for operating a double-sided process
ing machine, in particular a double-sided polishing machine, which com
prises a top working disk and a bottom working disk which can be rotat
ed relative to each other by means of a rotary drive and between which

a working gap for processing flat workpieces is formed.

The invention also relates to a double-sided processing machine, in par
ticular a double-sided polishing machine, comprising a top working disk
and a bottom working disk, between which a working gap for processing
flat workpieces is formed, and comprising a rotary drive with which the
top working disk and the bottom working disk can be rotated relative to
each other.

In double-sided processing machines, for example double-sided polishin
g machines, flat workpieces such as semiconductor wafers are processe
d, for example polished, in a working gap formed between a top working
disk and a bottom working disk. During processing, the working disks a
re rotated relative to each other by means of a rotary drive. The flat w
orkpieces can be located, for example, in recesses of what are known as
rotor disks which move along a circular path through the working gap
during processing and in doing so rotate about their axis. The workpiec
es are thus guided along cycloidal paths through the working gap and p
rocessed. Very high surface qualities of the processed workpieces, in p
articular very high evenness, can be achieved with such double-sided p
rocessing machines. An important parameter for the processing quality
is known to be the GBIR value (Global Backside Ideal Focal Plane Range).
During the in particular material-removing processing of the workpiece
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s, what is known as slurry is often supplied to the working gap. For thi
s purpose, the top working disk and/or the bottom working disk can ha
ve corresponding supply openings. It is also known, for example, to pro
vide the top working disk and/or the bottom working disk with, for exa
mple, labyrinthine tempering channels through which a cooling liquid,
for example water, is conducted during processing in order to keep the
working disks at a specified operating temperature during a processing
step. It is also known to measure the thickness of the processed workpi
eces, for example, at multiple radially distanced locations of the worki
ng gap, during a processing step and to terminate the processing step
after a specified target thickness has been reached. For the thickness
measurement, various sensors are known, for example, eddy current sen
sors or also optical sensors.

In practice, is has been shown that, in particular after a longer downti
me of a double-sided processing machine, the processing result of the f
irst processing runs performed after ending the downtime is not yet op
timal. Thus, for example, a specified GBIR value is regularly only reach
ed after multiple processing runs, wherein the number of the processin
g runs required for this seem to depend on the duration of the downtim
e of the double-sided processing machine. The workpieces processed du
ring such processing runs until the specified quality criteria have been
reached have a non-optimal processing result and are accordingly only
usable for lower quality requirements, in particular not as what are kn
own as prime wafers. If test workpieces are used for the processing ru
ns required to reach the optimal processing quality, rejects can be avoi
ded. However, this leads to a lower throughput of the processing machi
ne and correspondingly higher costs.

Proceeding from the explained prior art, the object of the invention is
to provide a method and a double-sided processing machine of the type
explained above, with which the throughput can be increased compared
to the prior art even after longer downtime of the double-sided process
ing machine and the costs can be lowered accordingly.

The invention achieves the object with the independent claims 1 and 9.
Advantageous embodiments are disclosed in the dependent claims, the d
escription and the figures.

For a method of the type in question, the invention achieves the object
in that, before a processing step for processing workpieces, at least th
e working disks are heated to an operating temperature by means of a
heating apparatus in a heating step. For a double-sided processing mac
hine of the type in question, the invention achieves the object in that a
heating apparatus is provided for heating at least the working disks to
an operating temperature in a heating step before a processing step for
processing workpieces.

The double-sided processing machine can be, for example, a double-sid
ed polishing machine. However, other double-sided processing machines
are also conceivable, for example, double-sided grinding machines or d
ouble-sided lapping machines. The working disks can each have a worki
ng covering, for example a polishing pad. The flat workpieces can be, f
or example, semiconductor wafers. The top working disk can be fastene
d to a top support disk. Accordingly, the bottom working disk can be fa
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stened to a bottom support disk. During processing of workpieces in th
e working gap formed between the working disks, they can be rotated r
elative to each other. A corresponding rotary drive is provided for this.
For example, the working disks can be driven to rotate in opposite dire
ctions to each other.

The invention is based on the knowledge that the processing runs descr
ibed above that are required in order to reach the specified processing
quality correlate with a temperature of the working disks that is still t
oo low at the beginning. In particular after longer downtime, the worki
ng disks and if applicable the support disks can cool below the operati
ng temperature. In the course of the processing runs described in the p
rior art, the working disks are then successively heated until they have
reached their operating temperature and the specified processing resul
ts have thus been achieved. As also explained above, this procedure lea
ds, however, to reduced throughput or respectively increased costs.
The invention is therefore based on the idea of providing an external h
eating apparatus or respectively an external heating source with which
at least the top and bottom working disks are heated before a first pro
cessing step to prevent the heating runs described above. The external
heating apparatus or respectively external heating source is in this cas
e provided in addition to the components of the double-sided processin
g machine provided for the processing of the workpieces and is corresp
ondingly not formed by processing workpieces in the working gap. As e
xplained, during such processing, heat is also generated so that, after
several heating runs, the working disks reach their operating temperat
ure and the processing result thus meets the required criteria. Howeve
r, according to the invention a heating apparatus is provided that is se
parate from this and that achieves a heating of the working disks even
without processing workpieces in the working gap. In particular, during
the heating step according to the invention, no workpieces to be proces
sed are arranged in the working gap. The heating runs explained above
are avoided. Accordingly, after the conclusion of the heating step, a pr
ocessing step can directly follow, wherein the workpieces processed he
reby already meet the target parameters in the first processing run. Th
e throughput of the double-sided processing machine is increased accor
dingly and the costs are reduced. The operating temperature of the top
working disk and the bottom working disk can be, for example, in a ran
ge between 20° C and 30° C, for example about 25° C.

In addition to the working disks, support disks holding the working dis
ks, if provided, can of course also be heated to an operating temperatu
re with the heating apparatus. This ensures that the working disks can
hold their operating temperature at all times.

As explained, after the heating step one or more processing steps for p
rocessing workpieces in the working gap of the double-sided processing
machine follow. The processing steps comprise in particular material-r
emoving processing of the workpieces, for example, polishing, lapping,
or grinding. As explained above, multiple workpieces can be mounted in
a floating manner in recesses of what are known as rotor disks for this
purpose. The rotor disks move, on one hand, along a circular path thro
ugh the working gap and, on the other hand, rotate about their own axi
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s. As a result, the workpieces move along cycloidal paths through the w
orking gap, whereby an optimal processing result is achieved. The rotor
disks can roll, for example, on sprockets on the inner and/or outer edg
e of the working gap.

The heating step can be controlled or respectively regulated, in particu
lar initiated and terminated, by a control apparatus and/or a regulation
apparatus of the double-sided processing machine. The regulation appa
ratus can use in particular the temperature of the heating source and t
he duration of the heating step as regulation parameters. When the wor
king disks are rotated during the heating step, for example, the rotatio
nal speed of the working disks can also be used. Accordingly, the heati
ng step can be controlled or respectively regulated by the control appa
ratus or respectively regulation apparatus.

According to one embodiment, a heated heating liquid is conducted into
the working gap in the heating step. This can be, for example, water he
ated by means of a heating source. The heating liquid can have, for exa
mple, a somewhat higher temperature than the desired operating tempe
rature, for example 5 to 10° C higher.

In a particularly practical manner, the heating liquid can be conducted
into the working gap through supply openings for a slurry. As explaine
d above, the top working disk and/or the bottom working disk can have
such supply openings for slurry to be supplied to the working gap. The
heating liquid can be conducted into the working gap through these, w
hereby at the same time a particularly even distribution of the heating
liquid in the working gap is ensured. The supply openings are designed,
for example, as axial bores in the top working disk and/or the bottom
working disk.

During the heating step, the working disks can be rotated in the same d
irection of rotation, in particular in the same direction, further partic
ularly with the same rotational speed, by means of a rotary drive. An e
ven heating of the working disks, in particular of the entire radial exte
nt of the working disks, and if applicable the support disks, can thereb
y be achieved, wherein the polishing pads are not influenced. However,
it is also possible that the working disks are not rotated, meaning stay
still, during the heating step.

The working disks can be held during the heating step by spacers betw
een the working disks or by locking a mount of the top and/or the bott
om working disk at a defined distance to each other. This achieves a pa
rticularly defined and effective heating of the working disks and if app
licable the support disks. The top working disk and/or the bottom work
ing disk can be settable in height by means of a corresponding mount i
n order to thus set the working gap in a defined manner. This setting c¢
an be used according to the previous exemplary embodiment in order to
ensure a defined distance between the working disks during the heating
step. To lock the working disks, for example, what are known as clampi
ng shoes can be used. However, it is also possible to ensure the defined
distance between the working disks by using suitable spacers between t
he working disks. The spacers can be held in the gap, for example, by s
etting a narrower gap in the radially outer region of the working gap t
han in the radially inner region of the working gap.
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According to another embodiment, heated heating liquid can be conduct
ed in the heating step through tempering channels designed in the top
working disk and/or in the bottom working disk. As also explained abov
e, for example, top working disks and/or bottom working disks of doubl
e-sided processing machines have tempering channels, through which a
cooling liquid, for example water, is conducted during workpiece proce
ssing in order to prevent an undesired heating of the working disks dur
ing processing. These, for example labyrinthine, tempering channels de
signed in the top working disk and/or the bottom working disk can be u
sed in the previous embodiment in a particularly practical manner in th
at, during the heating step, a heating liquid heated in a defined manner
is conducted through the tempering channels instead of a cooling liquid
and thus the heating of the working disks is realized effectively. Of co
urse, it would also be possible for corresponding tempering channels to
be designed between the top working disk and a top support disk and/o
r between a bottom working disk and a bottom support disk. It would al
so be conceivable for corresponding tempering channels to be designed
in a top support disk and/or a bottom support disk. Accordingly, the he
ated heating liquid can also be conducted through tempering channels
designed in this manner.

According to another embodiment, at least the working disks can be he
ated to an operating temperature in the heating step by means of an el
ectrical heating apparatus, in particular by means of at least one elect
rical heating mat. Such an electrical heating apparatus, for example, an
electrical heating mat, can be designed, for example, in the top working
disk and/or the bottom working disk, in a top support disk and/or a bo
ttom support disk and/or between a top working disk and a top support
disk and/or a bottom working disk and a bottom support disk. By means
of such an electrical heating apparatus, a particularly fast and defined
heating of the working disks can be realized.

According to another embodiment, the temperature of the top working
disk and/or the bottom working disk can be measured during the heatin
g step, and the heating step can be terminated after the operating temp
erature has been reached, as determined by the temperature measureme
nt. For this purpose, temperature sensors, for example, can be designed
in the top working disk and/or the bottom working disk which measure
the temperature of the top working disk and/or the bottom working dis
k during the heating step. If the temperature sensors detect that the o
perating temperature has been reached, the heating step can be termin
ated. The heating step can be terminated automatically after the operat
ing temperature detected in this way has been reached. The temperatur
e measurement values of corresponding temperature sensors can be app
lied for this purpose to a control and/or regulation apparatus and the
control and/or regulation of the heating step can be based on them acc
ordingly.

The double-sided processing machine according to the invention can be
designed to perform the method according to the invention. Accordingl
y, the method according to the invention can be performed with a doubl
e-sided processing machine according to the invention.

An exemplary embodiment of the invention is explained in greater detai
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| below based on figures. Schematically:

Figure 1 shows a double-sided processing machine according to
the invention in a sectional view, and

Figure 2 shows a diagram to explain the method according to th
e invention.

The same reference signs refer to the same objects in the figures unles
s indicated otherwise.

The double-sided processing machine shown in Figure 1, in which it can
be, for example, a double-sided polishing machine, has an annular top
working disk 10 and a likewise annular bottom working disk 12. Betwee
n the working disks 10, 12, an annular working gap 14 is formed in wh
ich flat workpieces, for example, semiconductor wafers, can be process
ed, for example polished. As explained, the workpieces can be mounted
in a floating manner in recesses of what are known as rotor disks. The
rotor disks can be moved along a circular path through the working gap
14 and in doing so rotate about their own axis. For this purpose, the r
otor disks can roll, for example, on sprockets on the inner and/or outer
edge of the working gap 14. This is known per se and is therefore not e
xplained in more detail.

The top working disk 10 is fastened to a top support disk 16, and the b
ottom working disk 12 is fastened to a bottom support disk 18. During
processing of workpieces in the working gap 14, the top support disk 1
6 and the bottom support disk 18, and with them the top working disk
10 and the bottom working disk 12, are rotated relative to each other a
bout an axis of rotation 20 by means of a rotary drive which is not sho
wn in more detail. For example, the working disks 10, 12 or respectivel
y the support disks 16, 18 can be driven to rotate in opposite directions.
In Figure 1, various further components of the top and bottom working
disks 10, 12 are shown, wherein they are shown only for one of the wo
rking disks 10, 12 for reasons of clarity. It should be understood that
the corresponding components, described in more detail in the followin
g, can be designed in both working disks 10, 12.

In the example shown, the top working disk 10 has supply lines 22 for
supplying a slurry to the working gap 14. The supply lines 22 each hav
e supply openings 23 opening into the working gap 14. In addition, in
Figure 1 distance sensors 24, for example, eddy current sensors 24, are
provided in the top working disk 10 and measure the distance to the w
orkpieces to be processed and thus their thickness at different radial |
ocations of the working gap 14 during workpiece processing. In Figure
1, multiple temperature sensors 26 are also designed in the top workin
g disk 10, which sensors measure the temperature at least of the top w
orking disk 10 in particular during a heating step but also, for exampl
e, during a processing step. As explained, temperature sensors can also
be provided in the bottom working disk 12. The same applies to the top
support disk 16 and the bottom support disk 18. In the example shown,
the measurement results from the temperature sensors 26 are applied t
0o a control and/or regulation apparatus 28 of the double-sided process
ing machine. This controls or respectively regulates the operation of t
he double-sided processing machine, including a heating step still to be
explained in the following.
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A heating element 30 is also shown schematically in the bottom working
disk 12. The heating element 30 can be, for example, an electrical heat
ing element 30, for example an electrical heating mat 30. However, the
heating element 30 can also be a, for example, labyrinthine arrangemen
t of tempering channels 30 through which heated heating liquid is cond
ucted in a heating step, as will also be explained below. The heating el
ement 30 can in turn also be designed in the top working disk 10. The
same applies to the top support disk 16 and the bottom support disk 18.
In the method according to the invention, before a processing step for
processing workpieces in the working gap 14, the temperature of the to
p working disk 10 and the bottom working disk 12 is first brought to a
specified operating temperature in a heating step. This can be controll
ed or respectively regulated by the control and/or regulation apparatus
28. For example, heated heating liquid can be conducted into the worki
ng gap 14 in the heating step through the supply lines 22 and the supp
ly openings 23. The working disks 10, 12 and the support disks 16, 18
can be rotated in the working gap 14 during the supply of the heating I
iquid. During the heating step, the working disks 10, 12 can be held at
a defined distance from each other, for example by locking a mount of
the top working disk 10 and/or of the bottom working disk 12. The tem
perature sensors 26 can detect when the specified operating temperatu
re has been reached. The control and/or regulation apparatus 28 can th
en terminate the heating step. Subsequently, workpieces can be process
ed in one or more processing steps, in particular material-removing pr
ocessing, for example, polishing, lapping, or grinding.

Alternatively or additionally, heated heating liquid can be conducted t
hrough the tempering channels 30 in the heating step and the temperat
ure of the working disks 10, 12 can thereby be heated to the specified
operating temperature. It is further possible alternatively or additiona
Ily to heat at least the working disks 10, 12 to the operating temperat
ure in the heating step by means of the electrical heating apparatus 30,
in particular the heating mat 30. Detecting the operating temperature a
nd the corresponding termination of the heating step can take place, as
explained above, by the control and/or regulation apparatus 28. The co
ntrol and/or regulation apparatus 28 can use the temperature of the su
pplied heating liquid, the heating output of the electrical heating appa
ratus 30 and the duration of the heating step as control and/or regulat
ion parameters. When the working disks 10, 12 are rotated, the rotatio
nal speed of the working disks 10, 12 can also be used.

Figure 2 shows a diagram with results of a heating according to the pri
or art and according to the invention. The GBIR value is shown normali
zed in each case over the number of heating runs of the double-sided p
rocessing machine. The curve 32 refers to the case in which the double
-sided processing machine was not operated for three nights and days a
t room temperature and then was used to process workpieces in process
ing steps without a heating step according to the invention. It is shown
that three heating runs were required in order to reach a specified GBI
R value, which should be as close to 1 as possible inthe normalized version.
The curve 34 describes a case corresponding to the curve 32, wherein t
he double-sided processing machine stood idle, however, for only one n
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ight at room temperature. Here, the number of required heating runs u
ntil the desired GBIR value is reached is shortened to one run. However
, a corresponding throughput loss or respectively a corresponding cost
increase is still registered.

The curve 36 shows the results for a double-sided processing machine

which has stood idle for one night at room temperature and in which a
heating step according to the invention was performed before the first
processing step (run one). The curve 36 shows that the first processing
run here already has the desired GBIR value. Corresponding throughput

loss or respectively corresponding cost increases could be avoided. 10
List of Reference Signs

10 Top working disk

12 Bottom working disk

14 Working gap

16 Top support disk

18 Bottom support disk

20 Axis of rotation

22 Supply lines

23 Supply openings

24 Distance sensors 20
26 Temperature sensors

28 Control and/or regulation apparatus

30 Heating element

32 Curve

34 Curve

36 Curve

Claims

1. A method for operating a double-sided processing machine, in

particular a double-sided polishing machine, which comprises a top wor
king disk (10) and a bottom working disk (12) which can be rotated rel 30
ative to each other by means of a rotary drive and between which a wor
king gap (14) for processing flat workpieces is formed, characterized in
that, before a processing step for processing workpieces, at least the w
orking disks (10, 12) are heated to an operating temperature by means

of a heating apparatus (30) in a heating step.

2. The method according to claim 1, characterized in that a hea

ted heating liquid is conducted into the working gap (14) in the heating
step.

3. The method according to claim 2, characterized in that the h
eating liquid is conducted into the working gap (14) through supply op 40
enings (23) for a slurry.

4. The method according to any of the preceding claims, charac
terized in that the working disks (10, 12) are rotated in the same direc

tion of rotation by means of the rotary drive during the heating step.

5. The method according to any of the preceding claims, charac
terized in that the working disks (10, 12) can be held during the heati

ng step by spacers between the working disks (10, 12) or by locking a
mount of the top and/or the bottom working disk (10, 12) at a defined
distance from each other.

6. The method according to any of the preceding claims, charac 50
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terized in that heated heating liquid can be conducted in the heating st
ep through tempering channels (30) designed in the top working disk (
10) and/or in the bottom working disk (12).

7. The method according to any of the preceding claims, charac
terized in that at least the working disks (10, 12) can be heated to an
operating temperature in the heating step by means of an electrical he
ating apparatus (30), in particular at least one electrical heating mat (30).
8. The method according to any of the preceding claims, charac
terized in that the temperature of the top working disk (10) and/or the
bottom working disk (12) is measured during the heating step, and that
the heating step is terminated after the operating temperature has been
reached.

9. A double-sided processing machine, in particular a double-si
ded polishing machine, comprising a top working disk (10) and a botto
m working disk (12), between which a working gap (14) for processing
flat workpieces is formed, and comprising a rotary drive with which the
top working disk (10) and the bottom working disk (12) can be rotated
relative to each other, characterized in that a heating apparatus (30) is
provided for heating at least the working disks (10, 12) to an operating
temperature in a heating step before a processing step for processing
workpieces.

10. The double-sided processing machine according to claim 9, ¢
haracterized in that it is designed to perform the method according to
any of claims 1 to 8.

Abstract

The invention relates to a method for operating a double-sided process
ing machine, in particular a double-sided polishing machine, which com
prises a top working disk and a bottom working disk which can be rotat
ed relative to each other by means of a rotary drive and between which
a working gap for processing flat workpieces is formed, wherein, before
a processing step for processing workpieces, at least the working disks
are heated to an operating temperature by means of a heating apparatu
s in a heating step. The invention also relates to a corresponding doubl
e-sided processing machine.
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