Method for Conditioning Polishing Pads for the Simultaneous Double-Side Polishing of Semiconductor
Wafers The invention relates to a method for conditioﬁing polishing 5 pads for the simultaneous
double-side polishing of semiconductor wafers in a double-side polishing device having two annular
polishing plates covered with a polishing pad and a rolling device for carrier disks, the polishing plates
and the rolling device being mounted rotatably about collinearly 10 arranged axes. Semiconductor
wafers, in particular of monocrystalline silicon, are needed as basic materials for the production of
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Semiconducteor wafers, in particular of monocrystalline silicon,
are needed as basic materials for the production of electronic
components. The manufacturers of such components reguire that

15  the semiconductor wafers have as far as possible planar and
plane-parallel surfaces. In order to meet this reguirement, the
semiconductor wafers are subjected fo a servies of processing
steps which improve the planarity and plane-parallelism of the
sides and reduce theilr roughness. In the scope of this

20 processing, one or more polishing steps are usually carried

ocut,

Double-gide polishing (DSP), in which both surfaces (front side
and back side} of the semiconductor wafer are simultaneously

25 polished in the presence of a polishing agent in the form of a
suspension (alsc referred to as a slurry), is particularly
suitable. During the double-gide polishing, the semiconductor
wafer together with further semiconductor wafers is placed in a
gap between a lower polishing pad and an upper polishing pad.

30 This gap is referred to as the working gap. Each of the
polishing pads covers a corresponding lower or upper polishing
plate. During the double-side polishing, the semiconductor
wafers lie in recesses of carrier disks which guide and protect
them. The carrier disks are externally tcothed disks, which are

35 arranged between an inner and an outer tocthed wheel or pin



gear of the polishing device. A toothed wheel or pin gear will be referred to below as a drive gear.
During the polishing process, the carrier disks are set’in rotation about their own axis and
simultaneously in a revolving movement about the axis 5 of the polishing device by rotation of the
inner drive gear or by rotation of the inner and outer drive gears. Furthermore, the polishing plates are
usually also rotated about their axes. For the double-side polishing, this results in characteristic
so-called planetary kinematics, in which a point on a side of 10 the semiconductor wafer describes a
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disks? the semiconductor wafer describes a cycleid path on the

corresponding polishing pad.

One main purpose of the double-side polishing of semiconductor
wafers is to improve the glcbal and local geometry. In this

15 case, a semiconductor wafer which is as planar as possible is
intended to be produced without edge roll-off in an economical
process. This can be achieved by interaction of the various
process parameters in the pelishing process. One important
parameter 1s the polishing gap between the upper and lower

20 polishing pads. In this context, the conditioning of the
polishing pad surfaces plays a crucial role for the polishing
process. During the conditioning, on the one hand the surface
of the polishing pad is cleaned (dressing) and on the other
hand slight material abrasiocn is induced in order to impart the

25 desired - generally as planar as possible - gecometry to the

polishing pad surface (truing).

Usually, the peolishing pads are in this case processed with
conditioning disks whose surfaces facing toward the polishing
30 pad are ccated with abrasive particles, for example diamond.
The conditicning disks have external teeth, so that they can be
placed like a carrier disk on the lower polishing pad, the
external teeth engaging with the inner and outer drive gears.
The upper peclishing plate is placed on the conditioning disks,

35 so that the conditioning disks lie in the working gap between



35 so that the conditioning disks lie in the working gap between the upper and lower polishing pads.
During the conditioning, similar kinematics are used as in the polishing. The conditioning disks
therefore move during the conditioning process with planetary kinematics in the working gap and 5
process the upper or lower polishing pad, or both polishing pads, depending on whether conditioning
disks coated with abrasive on one or both sides are used. With this standard method, a plane-parallel
working gap can be 10 achieved. Furthermore, unevennesses on the polishing pad surfaces can be

removed. i has.hesa.assymedthat-apoptimal ggomely ofihe palishad-semiconducigr wafers can be
achieved by a working gap which is as plane-parallel as possible. US2012/0028547A1 describes a

possibility Bf garing B ¢ardshofdifgRy E5tchva%riddnvEg siftacE BAZSe td'tHe polishing pads by
using conditioring feols withca earverteredheayesorfaca: the: gonditoring ddels Hikerthe
semiconductor wafers tq be polished, are placed.in the recesses of the 20 carrier disks. In this way,
the geom rli/%fg?%% ;%)Voglql%%l g%glgegﬁr cép can ﬁ%gabesyég inégﬁchwgﬁ{alyntﬁagt gaglo(?netry of the
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a larger gt BEtHE YT CRhtdr Wt he pofshiRg plate$ However, it has been found that even

this measure is not 30 sufficient in order to satisfy the increasing requirements for the geometry of the
polished sgmisondugtor wafers, ThepRigetds thergforg fo further Jmproys, e, geometry of the polished
semiconductor warfers.
10 achieved. Furthermore, unevennesses on the polishing pad
surfaces can be removed. It has been assumed that an optimal
geometry of the polished semiconductor wafers can be achieved

by a working gap which is as plane-parallel as possible.

15 US2012/0028547A1 describes a possibility of imparting a
correspondingly concave or convex surface shape to the
polishing pads by using conditioning tools with a convex or
concave surface. The conditioning focls, like the gemiconductor
wafers to be polished, are placed in the recesses of the

20  carrier disks. In this way, the geometry for the polishing pad
surface can be adjusted in such a way that the geometry of the
polished semiconductor wafers is improved. For example, it is
indicated that a pronounced biconcave configuration of the
polished semiconductor wafers can be avoided by concave

25  polishing pad surfaces [(i.e. a small width of the polishing gap
at the inner and outer edges of the polishing plates and a

larger gap width at the radial center of the polishing plates;.

However, it has been found that even this measure is not
3¢ sufficient in order to satisfy the increasing reguirements for

the geometry of the polished semiconductor wafers.

The object is therefore to further improve the geometry of the
polished semiconductor wafers.

35



4 The object is achieved by a method for conditioning polishing pads for the simultaneous double-side
polishing of semiconductor wafers in a double-side polishing device having an annular lower polishing
plate, an annular upper polishing 5 plate and a rolling device for carrier disks, the lower polishing plate,
the upper polishing plate and the rolling device being mounted rotatably about collinearly arranged
axes, and the lower polishing plate being covered with a first polishing pad and the upper polishing
plate is covered with a 10 second polishing pad, wherein at least one conditioning tool having external

teeth and atleastane-spaceraving.exiemnpal feelb ane getriga FRVOhIRG AIoVEM e Bbaut the axis of
the rolling de%%:e and simultaneously in rotaticé)%ao%themselves bayb]rsnea,ns of the rolling device in a
working gab ftmed'betnBef tHE 15HPEAHY SSLBRtTHoTishngsads 86 HatThe at least one

conditionirgetott: gerderatesrmatciat abiasien dbatleastdni:ottheitmioipalisimgipad shaniisicelative
movement, the, thickness of the.at | qne conditioning tool differing from the thi .Qf the at least
one space%.ﬁza%The studieég %%%c |§§ % tﬁglgr&%%%%nbeé%oﬁ%%@%ﬁo%%gt [@ug%gq&)%ér%lg%% of the
polished serid¢chdiietbravaiers-carybEFTtet ifproveti By Garyihgethe wigte of iéssolishing gap from

the outer gdgeitorthadnreradge. Andnfigence ofdhissize.gn2bthe geametneoftbe polished
semiconductor, wafers was previou%l% unknown iqld was not to be expected. By means of a simple
t

conditionirig hetifod” Withdut grast Butiay 1hé tethod aetbrdifty to thehvention Makes itHossible to
produce aaveikingsgapwilr agap widtihyapyideg i theiradiat directaah. 30cFheaingémtan will be

described jn.detay] Aelow with the aid,of ths floures, Brisf.Desqrptien of e Blguies; witn a

10 second polishing pad, wherein at least one conditioning tool
having external teeth and at least one spacer having external
teeth are get in a revcelving movement abouf the axis of the
rolling device and simultaneously in rotation on themselves by
means of the rolling device in a working gap formed between the

15 first and second polishing pads, so that the at least one
conditioning tool generates material abrasion of at least one
of the two polishing pads by its relative movement, the
thickness of the at least one conditioning tocl differing from
the thickness of the at least one spacer.

20
The studies which led to the present invention have shown that
the geometry of the polished semiconductor wafers can be
further improved by varying the width of the polishing gap from
the outer edge to the inner edge. An influence of this size on

25 the gecmetry of the polished semiconductor wafers was
previously unknown and was not to be expected. By means of a
simple conditioning method, without great outlay, the method
according to the invention makes it possible to produce a
working gap with a gap width varying in the radial direction.

30
The invention will be described in detail below with the aid of

the figures.

Brief Description of the Figures

35



Fig. 1 shows a vertical section through a double-side polishing device having a polishing gap produced
according to the invention. S Fig. 2 shows a vertical section through a double-side polishing device
during a conditioning process according to the invention. Fig. 3 shows the lower polishing plate of the
double-side 10 polishing device with a possible arrangement of two conditioning tools and one spacer,
according to one embodiment of the invention. Fig. 4 shows the lower polishing plate of the
double-side 15 polishing device with a possible arrangement of two conditioning tools and two
spacers, agegrding to.anethgr empedimentf the iyention. big. & shewsithe lawer polishing plate of
the double-side 20 polishing device with a possible arrangement of one conditioning tool and two

spacers, aceordhiy fFY Hikthét éidodifen? offie IRVERI 2570 ekt 1293 to the

16

15

20

25

30

invention.

Fig. 2 shows a vertical section through a dcouble-side polishing
device during a conditioning process accerding to the

invention.

Fig. 3 shows the lower polishing plate of the double-side
polishing device with a possible arrangement of two
conditioning tocls and one spacer, according to one embodiment

of the invention.

Fig. 4 shows the lower polishing plate of the double-side
polishing device with a possible arrangement of two
conditioning tools and two spacers, according to another

embodiment of the inventiorn.

Fig. 5 shows the lower polishing plate of the double-side
polishing device with a possible arrangement of one
conditioning tocl and two spacers, according to a further

embodiment of the invention.

List of References

upper polishing plate

lower polishing plate

upper polishing pad

lower polishing pad

rotation axis of the polishing plates
inner drive gear

outer drive gear

carrier disk

[Co T o« TR T S L S A S B o

teath of the carrier disk



45 6 7 8 9 of References upper polishing plate lower polishing plate upper polishing pad lower
polishing pad rotation axis of the inner drive gear outer drive gear carrier disk teeth of the carrier
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10 recess in the carriexr disk for placement of a semiconductor
water

11 conditicning tool

12 teeth of the conditioning tool

13 conditicning tool surface coated with abrasive particles

14 spacer

15 tfeeth of the spacer

ds thickness of the spacer

dp thickness of the conditioning tool

w; width of the working gap at the inner edge

w, width of the working gap at the outer edge

The method according to the invention is used to prepare a
double-side polishing device according to the prior art, as
described above. After the method has been carried out, double-
gide polishing of semiconductor wafers can be carried out
according to the pricr art, but in a working gap having a gap

width varying in the radial direction.

The double-side polishing device and 1ts use for polishing

semiconductor wafers will firstly be described below.

The upper polishing pad 3 {(see Fig. 1) 1s fixed on the upper
polishing plate 1, and the lower polishing pad 4 is fixed on
the lower polishing plate 2. Between the surfaces of the
polishing pads facing toward one another, there is the working
gap. In the working gap, there are the carrier disks 8 with
teeth 9, which engage with the inner drive gear 6 and the outer
drive gear 7. The drive gears 6, 7 may be toothed wheels or pin
gears. The two drive gears 6, 7 together form a rolling device
for the carrier disks 8, that is to say by rotation of at least
one drive gear or preferably both drive gears the carrier disks
8 are set in rotation about their own axis and simultaneously
in a revolving movement about the rotation axis of the rolliing

device. The rotation axes 5 of the polishing plates and of the



11 conditioning tool 12 teeth of the conditioning tool 13 conditioning tool surface coated with abrasive
particles 14 spacer 15 teeth of the spacer ds thickness of the spacer dp thickness of the conditioning
tool 10 wi width of the working gap at the inner edge wo width of the working gap at the outer edge
The method according to the invention is used to prepare a double-side polishing device according to
the prior art, as 15 described above. After the method has been carried out, double-side polishing of
semiconductor wafers can be carried out according to the prior art, but in a working gap having a gap
width varying:ipdhe Ladial digaction 20 The.douplessidenolishing,device and its use for polishing
semiconductor wafers will firstly be described below. The upper polishing pad 3 (see Fig. 1) is fixed on

the upper pEHsHmG Bt 1, ARG tr ot pofidisihg PhdBicTivedcGirses 10, in which the
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gemiconductor wafers to be polished can be placed while being
freely mobile. A polishing device simultaneously contains at
least three carrier disks. Fitting with five carrier disks
simultaneously is also usual. Depending on the dimensions of
the polishing device and of the semiconductor wafers, a carrier
disk in turn has at least one recess 10 for placement of a
semiconductor wafer. In general, however, a carrier disk has

three or more recesses 10 for semiconductor wafers.

The effect of the conditioning method according to the
invention is that the width w; of the working gap at the inner
edge of the polishing pads 3, 4 differg from the width w, of
the working gap at the outer edge of the polishing pads 3, 4,
as represented in Fig. 1. The preferred amount of this
difference depends primarily on the size of the polishing
plates. What is crucial in this case is the ring width of the
polishing pads, that is to say the distance between the inner
and outer edges of the polishing pads. Preferably, the
difference between the two gap widths w; and w, 18 at least

70 wum, particularly preferably at least 140 um, per meter of
ring width of the polishing pads. Preferably, the difference is
at most 300 um. (With a ring width of half a mster, the
difference between the two gap widths w; and w. is consequently
preferably at least 35 um and particularly preferably at least

70 pm. The maximum value is in this case preferably 150 um.)

It has been found that a particularly gocd gleobal and local
gecmetry of the semiconductor wafers can be achieved when the
width of the polishing gap at the inner edge is greater than at
the outer edge, particularly when the preferred ranges
described above are complied with. The polished semiconductor
wafers are more planar overall (glcobal geometry) and have a

reduced edge roll-off (local geometry).



25 the lower polishing plate 2. Between the surfaces of the polishing pads facing toward one another,
there is the working gap. In the working gap, there aré the carrier disks 8 with teeth 9, which engage
with the inner drive gear 6 and the outer drive gear 7. The drive gears 6, 7 may be toothed wheels or
pin 30 gears. The two drive gears 6, 7 together form a rolling device for the carrier disks 8, that is to
say by rotation of at least one drive gear or preferably both drive gears the carrier disks 8 are set in
rotation about their own axis and simultaneously in a revolving movement about the rotation axis of the

rolling 35 devjes, Jherotat) XEEe0 fot%%o'};%ﬁ.nﬂspﬁ %Ombétﬁ,d@gﬁ%&%ﬁ@i@ the
rolling device are arranged collinearly. The carrier disks 8 have recesses 10, in which the
semiconddtEMwARPS Yo Be pblished BaTbe adstl WhiteBEny el nidbie* A%ofidhing device
simultanecqushy edntainsiat pteastthres carrier disks. Fitting with five carrier disks simultaneously is
also usual. Depending on the dimensions of the polishing device and of the semiconductor wafers, a
carrier disk in turn has at least one recess 10 for placement of a semiconductor wafer. In general,
howeVer, & arrpEiskitas 8@ thrae brindresedessesiie fhraemivsntducteiviafersThe effect of the

conditioning.mgthad agcordingde theinventian isthat the width w, of the working gag at the-inner edge
of the polishing pads 3, 4 differs from the width wo of 15 the workjn%gap at the outer edge of the

polishing pad&™3- % A2 rBYredentsiMTFig e, Pie pRSFerrdd antolutit of fiiis BffLTeée-@&ends primarily
on the sizesbhihepdlighingplateso¥Mhat i®ericial inthisgaserissthe ringswigth o&thiepplishing pads,

that is to s%¥ the distance t%%t\ivgeg th% jnr}ﬁer %{)f%rédrgu er gd es gf E;hte %ggginigaga%ss. Preferably, the
difference between the two gap widths w, and wo IS at16ast 70 ﬁm, particu arfy preferably at least 140
4m, per maleFpied from at least one of the two polishing pads as a
function of the radial position. If more material is abraded at
the inner edge than at the outer edge, then there is a greater
width of the working gap at the inner edge compared with the
outer edge, and vice versa. It is possible to condition only
15 one of the two polishing pads correspondingly, so that the
radial profile of the polishing gap width corresponds to the
radial profile of the material abrasion and therefore to the
radial profile of the thickness of the conditioned polishing
pad. It is, however, also possible to condition both polishing
20 pads as a function of the radial position, so that the

contributions of the two polishing pad surfaces to the radial

gap width profile are added together.

Preferably, the conditioning method according to the invention

25 iz applied to hard polishing pads with low compressibility,
since the desired thickness, dependent on the radial position,
cannct readily be imparted to soft compressible polishing pads
by a conditioning process. A compressibility of at most 3%, and
particularly preferably at most 2.5%, is preferred. The

30 determination of the compressibility is carried ocut in a
similar way to the standard JIS L-1096. A hardness of the
polishing pads of from 80 to 100 Shore A is preferred.

The conditicening process according to the invention is

35 represented in Figures 2 to 5. In this case, the at least one



ring width of the polishing pads. Preferably, the difference is at most 300 4m. (With a ring width of half
a meter, the 25 difference between the two gap widths w, and wo is consequently preferably at least
35 4m and particularly preferably at least 70 4m. The maximum value is in this case preferably 150
4m.) It has been found that a particularly good global and local 30 geometry of the semiconductor
wafers can be achieved when the width of the polishing gap at the inner edge is greater than at the
outer edge, particularly when the preferred ranges described above are complied with. The polished

semicondycior wateks app more planas qveralk (@iohal gepely) anddaye a 33 eeduged edge roll-off

(local geometry). A magnotonic profile of the polishing gap width, particularly preferably a linear profile
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low compregsibiitys sincesthe desited dhiskress; depgndent apsthedadial pasition cannet readily be
imparted to soft compressible polishing pads by a conditioning process. A compressibility of at most

31, and parficUiarly preferabiy Bt Mosf 2 51" s prefetfed: gt and cuter drive gears &,

7 of the rolling device. The conditioning tools may be
configured circularly or annularly.

15
The conditioning tools 11 have surface regions 13 which are
coated with abrasive particles, for example diamond.
Preferably, the surface regions 13 coated with abrasive
particles are arranged in the form of a ring con the

20 conditioning tocl along the external teeth 12.

By rotation of at least one of the drive gears 6, 7, the
conditioning tocls 11 and spacers 14 are set in rotation about
their own axis and simultaneously in a revolving movement about
25 the center of the double-side polishing device, that is to say
about the rolling device rotation axis extending collinearly
with the rotation axis 3 of the polishing plateg. At the game
time, at least the polishing plate covered with the polishing
pad to be conditioned isg preferably set in rotation. When the
20  two polishing pads are conditioned simultaneously, both
polishing plates are preferably set in rotation. By the
relative movement between the conditioning tools and the at
least one polishing pad, material abrasion of the polishing pad
3, 4 in guestion is generated by the surface regions 13 of the

35 conditioning tools 11 which are coated with abrasive particles.



30 determination of the compressibility is carried out in a similar way to the standard JIS L-1096. A
hardness of the polishing pads of from 80 to 100 Shoté A is preferred. The conditioning process
according to the invention is 35 represented in Figures 2 to 5. In this case, the at least one 9 polishing
pad 3, 4 is conditioned by setting at least one conditioning tool 11 having external teeth 12 and at least
one spacer 14 having external teeth 15 in rotation in the working gap by means of the rolling device 6,
7. S For the purpose of conditioning the polishing pads 3, 4, the conditioning tools 11 and spacers 14

are placedin the;dpubleigide pelishing device inrstead of thesearsier disks B-Both the ecapgitioning tools
11 and the Sé)a,cers 14 have similar external 10 teeth as the carrier disks 8. The conditjoning tools 11

and spacef< 4 3P ditferrSidiédinsuch & Wa) IhdfnBR extémarftesth 72,215 & eRd&Se with the
inner and euterdnee gears,6,ohotthelrolindgeevicet Thelconditning toots may hecdondytregl

circularly Ogs‘_@gu 'H%@J@&%F‘Qgi%én%of&%lﬁ s ?“?‘8‘8‘? L9gions %%ME%éﬁejh%%Ed_W“h
abrasive particles, for example diamond. Preferably, the surface regions 13 coated wit rasive
particfes afearténged-ih theé foRféf aTing 6t theP26 esRdmiEniAgIsokdlend theoExternal teeth 12. By

rotation of ableast one ohthedevesgerrs &:drdhe condiioningdaelsdd,and spacess 14 are sekin
rotation about thejr own axis and simultaneously in a r%volvmg movement about o
In this case, the conditioning of the upper and lower polishing
pads is carried out seguentially. It is, however, preferable in
this case to use double-sided conditioning tools which have
10 surface regions 13 coated with abrasive particles on both sides
{as represented in Fig. 2} and therefore allow simultanecus

conditioning of the two polishing pads.

The spacers 14 are needed in order to achieve radially

15 nonuniform material abrasion of the polishing pads during the
conditioning. In corder to fulfill their function, the thickness
de ©f the spacers 14 must differ from the thickness dp of the
conditioning tools 11. In order to produce a gap width
difference in the range described above in conventional DSP

20 devices having a polishing pad ring width of half a meter or
more, a thickness difference of at least ¢.1 mm between the

conditioning tools and the spacers is necessary.

The functionality o©f the methed according to the invention is

25 represented in Fig. 2. The pendular mounting of the upper
polishing plate is used in this case. This 1s necessary since
the upper polishing plate must be capable of compensating for a
height excursicon or woebbling of the lower pcolishing plate and
adapt to this movement. For this reascon, all conventional

30 double-side peolishing devices have pendular mounting of the
upper pelishing plate. The spacers do not have surfaces coated
with abrasives, and therefore do not generate any material
abrasion of the polishing pads. They are merely used to tilt
the upper polishing plate. Conventional carrier disks which

35 have the required thickness may also be used as spacers.



25 the center of the double-side polishing device, that is to say about the rolling device rotation axis
extending collinearly with the rotation axis 5 of the pcflfshing plates. At the same time, at least the
polishing plate covered with the polishing pad to be conditioned is preferably set in rotation. When the
30 two polishing pads are conditioned simultaneously, both polishing plates are preferably set in
rotation. By the relative movement between the conditioning tools and the at least one polishing pad,
material abrasion of the polishing pad 3, 4 in question is generated by the surface regions 13 of the 35

conditioninghtopls11 which-are coated with;abrasiye particles. 10411 ispessiblg tolisegonditioning
tools 11 which have surface regions 13 coated with abrasive particles in% on one side, or alternatively

on both sidEEH-Sriiy OhB%DF thE tio bolisiing PEAS T intéirted e Cortificis, Sne2didede
conditionings5 teats wilk be Tised. [f batispalishing pads atel toibeycatditibredanessided gonditioning
tools may likewi e d. In thi ,.the conditioning of,the upper and low lishing_pads is
carried out élesc?uéegré% y. | %,eﬁo@%\f/gr%%%e r ?ég %ﬁe th% C;’{’?& Fohugesdgl?ﬁ%?s?g{egt%gr? |'|gollr)1irj1’é1 tools
which®havé 19 SiftaceTregionsls Eoutad vithsarasve pafticiéson bottt sidles €as weprederitd in Fig.

2) and therefora.allow sinultaneous copditioing, of the fwo polishing pads«khe spacers 14 are
needed in order to achigve radially 15 nonuniform material abrasion of the polishing pads during the
conditioning: ¥ B to T 8l fulttionfit tRitkiesSds SRR SpREeRs 14 midt dfleF from the
thickness (brafithe conditioninglteolsille In brderig praduce aigap Medth-differencedn the rahge
described ahove. in,gonventional RSE;20 deviges having apqlishing pad fing width of half,a meter or
1¢ increased material abrasion in the region of the inner edge of
the polishing pads 3, 4, which lies next to the inney drive

gear 6.

Increased material abrasion at the inner edge of the polishing
15 pads (and therefore a greater working gap width at the inner
edge, 1.e. wi » W,, as represented in Fig. 1) can therefore be
produced by a smaller thickness of the spacers in comparison
with the conditioning tools {as represented in Fig. 2).
Cenversely, increased material abrasion at the outer edge of
20 the polishing pads {(and therefore a greater working gap width
at the outer edge, i.e. w, > w;) can be produced by a greater
thickness of the spacers in comparison with the conditioning

tocls,

25 The direction and extent of the tilt of the upper polishing
plate, and therefore of the radial gap width difference, are
determined by the thickness difference between the conditioning
tocls and the spacers. In the case of a polishing pad ring
width of 700 mm, for example, a working gap having a gap width

30  which is 300 um greater at the inner edge than at the outer
edge (i1.e. wy - w, = 300 um) can be produced by the thickness d;
of the spacers being selected to be about 1 mm less than the
thickness dp of the conditioning tools (dp -~ dg = 1 mm).
Conversely, a working gap which is 300 um larger at the outer

35 edge {(w; - we = -300 um) can be produced by selecting dp - dg =



more, a thickness difference of at least 0.1 mm between the conditioning tools and the spacers is
necessary. The functionality of the method according'to the invention is 25 represented in Fig. 2. The
pendular mounting of the upper polishing plate is used in this case. This is necessary since the upper
polishing plate must be capable of compensating for a height excursion or wobbling of the lower
polishing plate and adapt to this movement. For this reason, all conventional 30 double-side polishing
devices have pendular mounting of the upper polishing plate. The spacers do not have surfaces

coated with abrasives, and therefare.de,net generate any,material abrasian of the,polishing pads.
They are merez used to tilt the upper polishing plate. Conventional carrier disks which 35 have the

required t LAY SIsoBe Gsedas SpEEE SO AR EASP RIpESENEd T Righ ¥ the thickness dr)
of the conditioningdeelsdilsis greater thasethedbickaass dsof theispagess 14cThisdeadsteeslight tilting

of the pendularly suspended, upper pali %in late 1, which is lowered further in 5 the region of the
thinner spgc?e@‘;F(s:gfistha%[glanr tﬂlea%e%?orgqéfé t egg%:%gpgdnﬁtigrﬁﬁé T661st ?“ﬁlﬂ?éyin Grgads to an

incredsed fdad-dm arsinfef parcas sedrs radialtys of the conditicisimg t@olg(ic:eidn:@igi 2 ir_1 the Ieft-.han.d
region of the conditieningdag! 1 represgnted there) and therefpre-fg 10 increased material abrasion in

the region of the inner edge of the polishing pads 3, 4, which lies next to the inner drive gear 6.

Increased TAtERSFABIAIOR ‘&t tFE et dgs b fhe palishidd erence .

With given thicknesses of the conditioning tools and spacers,
10 fine adjustment of the tilting is possible through the
selection of the distances of the conditioning tools and

gpacers from one another.

Ag described above, during the conditioning it is necessary to

15 tilt the upper polishing plate slightly by the different
thickness of the conditioning tools and the gpacers, in order
to achieve material abrasion of the polishing pads dependent on
the radial position. In principle, it is possible to achieve
this effect with one conditioning tool 11 and an oppositely

20 installed spacer 14. This, however, can lead to an unstable
position of the upper polishing plate. It is therefore
preferred toc use either at least two adjacently arranged
conditicening tools 11 or at least two adjacently arranged
spacers 14, as represented in Figs 3 to 5. The figures show a

25 plan view of the lower polishing plate (more precisely of the
lower polishing pad 4) with conditioning tools 11 and spacers
14 applied. It is particularly preferred to use one
conditiconing tocl 11 and two spacers 14 (Fig. 5) or two
conditioning toocls 11 and one spacer 14 (Fig. 3). In these

20 cases, the upper polishing plate 1 bears stably on three
points. It is also possible to use two conditioning tools 11
and two spacers 14 (Fig. 4). In this case, the two conditioning
toocls 11 and spacers 14 must respectively lie next to one

another in order to tilt the upper polishing plate 1 owing to



15 pads (and therefore a greater working gap width at the inner edge, i.e. w, > w", as represented in
Fig. 1) can therefore be produced by a smaller thickn€ss of the spacers in comparison with the
conditioning tools (as represented in Fig. 2). Conversely, increased material abrasion at the outer edge
of 20 the polishing pads (and therefore a greater working gap width at the outer edge, i.e. w, > w") can
be produced by a greater thickness of the spacers in comparison with the conditioning tools. 25 The
direction and extent of the tilt of the upper polishing plate, and therefore of the radial gap width
difference .aje determined bydhe tickness difference between the conditioning foals and the, spacers.
In the case of a polishing pad ring width of 700 mm, for example, a working gap having a gap width 30
which is 36&2fFgréatér at the inner edge than at the outer edge (i.e. w, - w, = 300 4m) can be
produced by the thickness ds of the spacers being selected to be about 1 mm less than the thickness
dp of the ditioning.tools (dr, - ds = 1 mm). Conversely, a working.gap which is 300 4m larger at the
outer 35 eagE (1w =300 W) Rar B Brotieed by Suiccting dp - He = 12°F mimt WitkE(he same
DSP Systehiglinerisions: snadtter grapwidth differereesdante achievettbyedraspondingly smaller

thickness diffgrenceshetween the conditioning foels andthe spacers: Forlarger DSR sygtems, a
correspondingly larger 5 thickness difference is necessary in order to produce a particular gap width
difference,céﬁﬁglﬁﬂtﬁﬁﬁﬁé?%§9%§§teﬁ?§a HoreepSndingly st HiRkieSEdifiefehcd Ewith given
thicknesses-of the ¢oaditioningHoelstand spacers, tit:fine adjustmentef thedilting is'pessible through
the selecti%g fo éi]:eig)irsltacglges rof ct;t!% goréq.jtigrgli?g t%()lﬁ anldlsspgrcleg gorgo%ncﬁi qtg)ther As described
above, during the conditloniﬁg itis necessary to 15Tt the upper polishing plate sﬁ]gehcély by the different
thickhess stthegonditiopistodis afe troyparerd,dadrdémtosmhieveimateridl ablasion ofithe

polishing pads depeadent.on the radial position. in. parciple, itds possible tp.achieves 5o

time, a pclishing gap can be produced by simple means with a

freely selectable gap width difference between the inner and
outer edges. Likewlse, used polishing pads worn to a different
15 extent can be returned to the desired shape by the described

method.

It would alsc be conceivable to achieve the different width of
the polishing gap between the inner and outer edges of the

20 pelishing plates by deformation of at least one of the two
polishing plates. Double-side polishing machines which allow
hydraulic deformation of the upper polishing plate are known.
It has, however, been found that a gap width difference caused
by a different polishing pad thickness at the inner and outer

edges of the polishing pad has a substantially greater effect

[3%]
U1

than an equally large gap width difference which is achieved by
a corresponding polishing plate deformation. The adijustment of
the gap width difference by means of material abrasion,
dependent on the radial position, during the conditioning

390 furthermore has the advantage that this method can alsc be used
in polishing machines which do not have a deformable polishing

plate.

The methed accerding to the invention can be used to prepare

35 polishing pads for the double-side polishing of any



this effect with one conditioning tool 11 and an oppositely 20 installed spacer 14. This, however, can
lead to an unstable position of the upper polishing pldfe. It is therefore preferred to use either at least
two adjacently arranged conditioning tools 11 or at least two adjacently arranged spacers 14, as
represented in Figs 3 to 5. The figures show a 25 plan view of the lower polishing plate (more precisely
of the lower polishing pad 4) with conditioning tools 11 and spacers 14 applied. It is particularly
preferred to use one conditioning tool 11 and two spacers 14 (Fig. 5) or two conditioning tools 11 and

one spaceg 14 {Eig, 3hJnihese. 30 cases;dhe upper polishing plate, 1 hears stably,on three points. Itis

also possible to use two_conditioning tools 11 and two spacers 14 (Fig. 4). In this case, the two

conditioning toBfsr 1 GHd 3paler A st respettively HiE Hext' it Gie andtheP i rder id it the upper
polishing platefkowing towilddhe thickress difference behwaan:themgonditioniag toals 1Landspacers
14. The Coé‘gitior?&%grocgg?ﬁ aggord%n gg)ithgrgtré\ﬁetnéion, in which 5 the material abrasion of the
polishing pa(f,n%epen ertton the r%dla%osiﬁon, Is achieved by means of differently thick conditioning
tools and spacers, has the advantage that it is carried out with rotation of the conditioning tools. The
formation of grooves or indentations on the conditioned 10 polishing pads is thereby avoided. An
essential advantage of the conditioning method is therefore retained. At the same time, a polishing gap
can be produced by simple means with a freely selectable gap width difference between the inner and
outer edges. Likewise, used polishing pads worn to a different 15 extent can be returned to the desired
shape by the described method.



It would also be conceivable to achieve the different width of the polishing gap between the inner and
outer edges of the 20 polishing plates by deformation bf at least one of the two polishing plates.
Double-side polishing machines which allow hydraulic deformation of the upper polishing plate are
known. It has, however, been found that a gap width difference caused by a different polishing pad
thickness at the inner and outer edges of the polishing pad has a substantially greater effect than an
equally large gap width difference which is achieved by a corresponding polishing plate deformation.
The adjustgagnt;of the gap width difference by means of material abrasion, dependent on the radial
position, during the conditioning 30 furthermore has the advantage that this method can also be used
in polishing machines which do not have a deformable polishing plate. = The method according to the
invention can be usethteipepare 3bdqotishingpadsdor theidephlesidepolishingrefraryhd 4
semicondusc__f(r)nru\y%fers. Use |C§| t!\lelpolish%% of sﬂifoH 3:\U/vafersf i% gar.ticula{guné%noc%%tggne silicon

wafers, is partlcula%@pcrgf%rre% owi%ést(% eiparea? &coromic |mf)nolrFaOn%e and the VETY Eéc’mjarﬁd%g

geometry Fejiiremehisic Paiehi Slaints feA avsthbe formsprediticrmypelishing pads (8, 43 forthe
simultanequs.dubje-side;polishing af.semicendyctor waters in, a double-sidespalishing.deyice
having an annular lower polishing plate (2), an_annular upper polishing plate (1) and a rolling device (6,
7) for carridFdisk€ (8 the’ fowdtpofiehihg Prate (35 The Sibper Poliskit plabs Dy Hhd BeRdMiRE device
(6, 7) beingmounted ratatably abotteollreasly=areanged axes GhelQ-and theylowar pelishing plate (2)
being covered,with a first polishing pad.(4) and the upper palishing plate (1) is covered with a second
polishing S{ﬂ% @?,lv%ﬁer%?ﬁ? gtk I%I%fls? c()PriféEl Egr%) [ ior%%a golc({i[.il ﬁgﬁ%ge&téﬁgﬁgﬁ%%ﬁd(ﬁ:)(%ﬁd gféast
one kpacer ) Hevingesterias 1esth (18) areadet in &)1 rvolvingovement Bboat thersds (5) of the
rolling devjge: (65 %) agd dﬁaaul'zaﬂeoyﬁb_/ ipHatatiopdy themsehvespymeans of the; wlling. device (6, 7)
in a working, %ap formed between the first ,

with a second peolishing pad (3}, wherein at least one

conditioning tool (11) having external teeth (12) and at least

one spacer (14) having external teeth (15) are set in a

15 revolving movement about the axis (5) of the rolling device (6,

7) and simultaneously in rotation by themselves by means of the

rolling device (6, 7) in a working gap formed between the first

and second polishing pads (3, 4}, so that the at least one

conditioning tool (11} generates material abrasicn of at least

20 one of the two polishing pads (3, 4) by its relative movement,
the thickness {(dp) of the at least one conditioning tool (11)
differing from the thickness (ds) of the at least one spacer

(14} .

25 2. The method as claimed in claim 1, wherein the polishing
plate covered with the polishing pad to be conditioned is set

in rotation during the conditioning.

3. The method as claimed in either claim 1 or 2, wherein the
30 thickness (dp) of the at least one conditioning tool differs by
at least 0.1 mm from the thickness (dg) of the at least one

spacer.

4. The method as claimed in one of claims 1 to 3, wherein the

35  thickness (dp) of the at least one conditioning tool {(11) is



and second polishing pads (3, 4), so that the at least one conditioning tool (11) generates material
abrasion of at least 20 one of the two polishing pads 1((3, 4) by its relative movement, the thickness (dp)
of the at least one conditioning tool (11) differing from the thickness (d0O of the at least one spacer (14).
25 2. The method as claimed in claim 1, wherein the polishing plate covered with the polishing pad to
be conditioned is set in rotation during the conditioning. 3. The method as claimed in either claim 1
or 2, wherein the 30 thickness (dp) of the at least one conditioning tool differs by at least 0.1 mm from

the thicknegs:(ds): of e-af least aneisnacess (4 The-method,as claimed ip.ane,0f claims 1 to 3,
wherein the 35 thickness (dr) of the at least one conditioning tool (11) is 16 greater than the thickness

(ds) of the ‘T feast one spacer (14). 5. The method as claimed in one of claims 1 to 4, wherein at 5
least two conditioning tools (11), which are arranged adjacent to one another, are used. 6. The

method as.claimed in.one of ¢laims 1 to 5, wherein at least two spacers (14), which are arranged
adjacent tsg one 1% glr?(%%grg; a(c:fleg qua.l%?%hégngtﬂgd%ersac %?nlenéginion%éoféc1aivr%§ef ?oléi, v‘?}%erein, after
the conditibfimgt tHe'widthof iHelwoikiy §ap b thel ihher vBgelf #eepslishingpad$ X dy differs from

the width 150f:the werking-gap at-the utgr edge of the polishing pads (3, 4). 8. The method as
claimed in claim 7, wherein the width of the working gap at the inner edge of the polishing pads (3, 4)

6. The method as c¢laimed in one of claims 1 to 5, wherein at
least two spacers (14), which are arranged adjacent to one

10 another, are uged.

7. The method ag claimed in one of claims 1 to 6, wherein,
after the conditioning, the width of the working gap at the
inner edge cof the polishing pads (3, 4) differs from the width

15 of the working gap at the ocuter edge of the polishing pads (3,
4y .

8. The method as claimed in c¢laim 7, wherein the width of the
working gap at the inner edge of the polishing pads (3, 4)

20 differs by at least 70 um per meter of ring width of the
polishing pads (3, 4) from the width of the working gap at the
outer edge of the pclishing pads (3, 4).

9. The method as claimed in claim 7, wherein the width of the

25 working gap at the inner edge of the pclishing pads (3, 4)
differs by at least 140 um per meter of ring width of the
polishing pads (2, 4) from the width of the working gap at the
outer edge of the polishing pads (3, 4).

30 10. The method as claimed in one of c¢laims 7 to 9, wherein the
width cf the working gap at the inner edge of the polishing
pads (3, 4) differs by at most 300 gm per meter of ring width
of the polishing pads (3, 4) from the width of the working gap
at the outer edge of the polishing pads (3, 4.



20 differs by at least 70 pm per meter of ring width of the polishing pads (3, 4) from the width of the
working gap at the outer edge of the polishing pads (éf 4). 9. The method as claimed in claim 7,
wherein the width of the 25 working gap at the inner edge of the polishing pads (3, 4) differs by at least
140 /.1.m per meter of ring width of the polishing pads (3, 4) from the width of the working gap at the
outer edge of the polishing pads (3, 4). 30 10. The method as claimed in one of claims 7 to 9, wherein
the width of the working gap at the inner edge of the polishing pads (3, 4) differs by at most 300 pm

per meter oh ring-uddth of they pglishing pads (3..4)dram the width of the working gapat the-oyter edge
of the pollshlngbgads (3,.4). 17 11. The method as claimed in one of claims 7 to 10, wherein the width

of the workinG gRp3k thé & EiGB DI IR pBiisHifG pAds s, HI9gréftelthantRe Widthst the
working gamattheoutenedge atibetpolishingrpads<3w4) th 12r Theaeibed as<laigied-n ofeof
claims 1 to@%zjﬁ,@vg\_ihergin thgfd%l{qbée-sidﬁ%%ifgin%g vsice 55 us d after the conditioning of the at least
one polishing pad 53%6 foF the sTmuftaneous do 7e-sidse polishing of at least three semiconductor
wafers in 10 the working gap formed between the first and second polishing pads (3, 4) with rotation of

the lower and uppgr pelishing platesi(2; kb gach of the semicpnductor watersbeing freely, maehile in a

recess (1(%9f one of at least three carrier disks (8) provided with external teeth (9), the carrier disks
(8) 15 beirttP¥&tif FStatlon By meaHs8r (e Foffifig devite @, 7§ 56 thétthe SERTddNRI I Jvetérs are
moved on ateycioid padsin theavakinggaihg pad (3, 4) for the simultaneous

double-side polishing of at least thyree semiconductor wafers in

10 the working gap formed between the first and second polishing
pads (3, 4} with rotation of the lower and upper polishing
plates (2, 1), each of the semiconductor wafers being freely
mobile in a recess (10) of one of at least three carrier disks
(8) provided with external teeth (9), the carrier disks (8)

15 Dbeing set in rotation by means of the rolling device (6, 7} so
that the semiconductor wafers are moved on a cycleid path in

the working gap.



