~ 2008P00107DE/Ki Device for the Double-Sided Processing of Flat Workpieces and Method for the
Simultaneous DoUble-Sided Material Removal Processing of a Plurality of Semiconductor Wafers 5

The invemé%égl%ei%rﬁn vice for the double-sided processing of flat workpieces, comprising an
upper working disc and a‘lower working disc, wherein at least one of the working discs can be driven
in rotary fashion by means of a drive, and wherein the working discs form between themselves a
working 10 gap, in which is arranged at least one carrier disc with at least one cutout for at least one
workpiece to be processed, wherein the at least one carrier disc has teeth on its circumference, by

means of which teeth. it rolls on an inper an uter gear wheel qr pin ring if at least one of the gear
15 wheels og%‘lrﬁL cﬁﬁg%‘l’sr sjé'laﬁ 1 3h’§ﬁ vgﬁgfea‘#]’? S ﬁ%ﬁﬁvﬁ%e?;orbpﬁltriﬁqé?ggt‘fﬁ%%ﬁ/eaé’ﬁ]ultiplicity of
gear or pin arregaedrfewitkhehRimhd tangrustRociter Sistedt Matarndmhdgaepavark during rolling.

20 With devices of thissbwes flabworkpiepes 21 sxgnite Semicrduderwaiaife£an be subjected to
material removal processing, for example honing, lapping, polishing or grinding. For this purpose, the

workpieces are held in floating fashion in cutouts in carrier discs guided in rotary fashion in the 25
workirfy gdprandrarersirmultanedaskyprocessed vhdsothsidashen doislcbses e workpieces describe a

cycloid mavesaetdiiihe yrorking gaR - With-34) deviess latworpiegas.can, be;pragegsed on both
sides n a highty, piecise maer, 30 {he confact betwegn e guter teefnof e caymiey dises and
discs can be driven in rotary fashion by means of a drive, and
wherein the working discs form between themselves a working
10 gap, in which is arranged at least one carrier disc with at
least one cutcut for at least one workpiece to be processed,
wherein the at least one carrier disc has teeth on its
circumference, by means of which teeth it rolls on an inner and
an outer gear wheel or pin ring if at least one of the gear
15 wheels or pin rings is set in rotation, wherein the gear wheels
or pin rings each have a multiplicity of gear or pin
arrangements with which the teeth of the carrier discs enter

into engagement during rolling.

20  With devices of this type, flat workpieces, for example
semiconductor wafers, can be subjected fo material removal
processing, for example honing, lapping, polishing or grinding.
For this purpose, the workpieces are held in floating fashion
in cutouts in carrier discs guided in rotaxry fashion in the

25 working gap and are simultaneously processed on both sides. In
this case, the workpieces describe a cycloid movement in the
working gap. With such devices, flat workpieces can be

processed on both sides in a highly precise manner.

30 The contact between the outer teeth of the carrier discs and
the teeth of the gear wheels or the pins of the pin rings
results in wear on the gears or pins. It is therefore known
from DE 295 20 741 U1, for pin rings, to mount sleeves in
rotatable fashion on the pins of the pin rings, wherein the

35 carrier discs come into engagement with the sleeves. In the

case of an embodiment of this type, frictional stress no longer



the teeth of the gear wheels or the pins of the pin rings results in wear on the gears or pins. It is
therefore known from DE 295 20 741 Ul, for pin rings, to mount sleeves in rotatable fashion on the pins

of the pin rin%m§%%§§£arrier discs come into engagement with the sleeves. In the case of an
embodiment of this type, frictional stress no longer 2008P00107DE/Ki 2 occurs between the carrier
disc teeth and the pins. Rather, such contact takes place between the sleeve and the pin. However,
since the sleeve bears on the pin over a much greateflength, the surface loading and hence the
possible abrasion are 5 correspondingly lower. Furthermore, the sleeves can be replaced in a simple

manner in theg%v%r%tsotbw%%%el?% %g@tr%%tt %ﬁ%é?g&g gtgst%g%}?lggg\g r%g]\%% Sc%r?%c_):gted. Further

configurations of Stich sleeves have been ) “Tg 483 B4. EP

0 787 562 Bl 8iseloseydieeves 2bRHIvLUCST 15 BijigstE fatéAGIe et Eadd 8f the'known devices,
one problem isdhat #ig loadirg of the sauisr«lises 0 agcountobeentagtwith the @eags e pirs and

sleeves can Igad i ifie {36 of the carrer dise belng bent away,ypwayd.ar downward, which egularly
leads to damage to the workpieces and also the wor ing discs or t & wor ing layers. On account of
the low sfrengtRr#A§ RS paiiilatly efcal if e LasBOTPlastecarliePUREsTREL Bfe sk

desired. Morepyes, pramatirasvearof the oasrier20 €iscs cameccwyindhacaseqf thedgnovinhgevices.
This is because the carrier disc partially.leayes the warkin p,in particular in_the regian of the gear

wheels or pin%r?}l%s? J\ivlﬁcﬁ%aﬁop r?oﬁr%%ﬁ’ ggﬁrfbﬁ%‘t\j\ll\%ﬁ& er%%veﬂrlnlépﬁ segwﬁogp*[folt%%ﬁg‘él%%?%uidance

there by the WdrkFitF§ap L Raiersthie partsiehedisclosed by DE 101 59 848 81 and

DE 102 18 483 B4. EP 0 787 562 Bl discloses sleeves composed of
10 a plastic material.

In the case of the known devices, one problem 1s that the
loading of the carrier discs on account of contact with the
gears or pins and sleeves can lead to the teeth of the carrier

15 disc being bent away upward or downward, which regularly leads
to damage to the workpieces and also the working discs or their
working layers. On account of the low strength, this is
particularly critical in the case of plastic carrier discs that
are otherwise desired. Moreover, premature wear of the carrier

20 discs can occur in the case of the known devices. This is
because the carrier disc partially leaves the working gap, in
particular in the region of the gear wheels or pin rings, which
can perform undesirable vertical movements owing to the lack of
guidance there by the working gap. When this part ¢f the

25 carrier disc reenters the working gap, sald movements lead to
undesirable contact between the carrier disc surface and the
edge of the working discs or thelr working layer, as a result
of which intensifled wearing of the carrier disc surface
ocgurs,

30
The present invention alsc relates to a method for the
simultaneous double-sided material removal processing of a
plurality of semiconductor wafers, in which each semiconductor
wafer lies freely mobile in a recess of one of g plurality of

3% carrier discs set in rotation by means of an annular outer

wheel or pin ring and an annular inner gear wheel or pin ring



25 carrier disc reenters the working gap, said movements lead to undesirable contact between the
“carrier disc surface and the edge of the working discs or their working layer, as a result of which

intensified %%[m&%ggger disc surface Occurs. 30 The present invention also relates to a
“method for the simultaneous double-sided material removal processing of a plurality of semiconductor

wafers, in which each semiconductor wafer lies freely mobile in a recess of one of a plurality of 35
carrier discs set in rotation by means of an annular auter wheel or pin ring and an annular inner gear
wheel or pin ring 2008P00107DE/1(1 3 and thereby moved on a cycloid path curve, while the

semiconductor W@{lers are %roceased SO as tolre ove Qwaterial between. tw [;lotating annular working
. nd eaﬁ g O%ﬁ O a Ccve ?l gF h' curve,.while e g
discs, and thé Carrier dists anaior Semiconauctor Wafers tempordrily leave the working 5 gap,

delimited bystelweridig disc o afier 8 pakeoPhefesSIRfiSSuity e PRICESSIA: Tt id@éctronics,

microelectranies;abd rigsoRleeromechanieta SeMIGUIGHCIoR waters avith exemeretgirements for
global and 10, local planarity, one-side referenced_local planarity (nanotapalogy), roughness and
cleanness a%%%%dggsgg%’?tiﬁg%gt%rﬁ%%cg%%_sﬂaa gsﬁ?S%?ﬁ?@Srﬁy&ucltoF an?éarggal?%hﬁqgé%%%ng
semicoAduciGiematierds i regaRic utdre ormpdumd séiriesnductdis sudbead gafliurkatsenide or

elementary semicenRduaierssuehasa:siican agd germanium. According to the prior art,
semiconductor wafers are produced in a multiplicity of successive process steps. In general, the
following production sequence is used:

For electronics, microelectronics and micro-electromechanics,

semiconductor wafers with extreme requirements for glchal and
10 local planarity, one—side referenced local planarity
(nanotopolegy), roughness and cleanness are used as starting
materials (substrates)., Semiconductor wafers are wafers of
semiconductor materials, in particular compound semiconductors
such as gallium arsenide or elementary semiconductors such as

15 silicon and germanium.

According to the prior art, semiconductor wafers are produced
in a multiplicity of successive process steps. In general, the
following production seguence is used:

20

- preoduction of a monocrystalline semiconductor rod {(crystal

growthj,

~ cutting the rod into individual wafers (internal hole or wire

25 sawing),
~ mechanical wafer preparation {(lapping, grinding),

~ chemical wafer preparation {alkaline or acid etching)

30
~ chemo-mechanical wafer preparation: double-sided polishing
{DSP} = stock polishing, single-sided haze-free or mirror
polishing with a soft polishing pad (CMP)

35 - optionally further coating steps (for example epitaxy,

annealing)



20 production of a monocrystalline semiconductor rod (crystal growth), cutting the rod into
individual wafers (internal hole or wire 25sawing), mechanical wafer preparation (lapping,
grinding), cg(? 'cﬁ wafer preparation (alkaline or acid etching) 30 chemo-mechanical wafer
preparation: cr)ét]JéoFI) %&Pﬁéﬁghmg (DSP) = stock polishing, single-sided haze-free or mirror polishing
with a soft polishing pad (CMP) 35 - optionally further coating steps (for example epitaxy, annealing)
2008P00107DE/Ki 4 Mechanical processing of the sgmiconductor wafers serves primarily for global
planarization of the semiconductor wafer, also thickness calibration of the semiconductor wafers as
well 5 as removal of the crystalline-damaged surface layer and of processing traces (sawing cuts,
incision marks) caused by the previous cutting process. Methods known in the prior art for mechanical
wafer prepakicinahi ané singlessidech grindinghS S it cHparinging discawbigh.contains a bound

rinding a ~Sinultanep inding aof poth sides af the semiconductor wafer together between two
gup grigdigg%zé%%%ﬁﬁjig%%%ﬁgin% BdeyEnd ?élpp?r% Bl%ﬁﬁ Semiconductot wafer,

alsc thickness calibration of the semiconductor wafers as well
5 as removal of the crystalline~damaged surface layer and of

processing traces ({sawing cuts, incision marks) caused by the
previous cutting process.

Methods known in the prior art for mechanical wafer preparation
10 are single-sided grinding (S8G) with a cup grinding disc which
contains a bound grinding agent, simultaneous grinding of both
sides of the semiconductor wafer together between two cup
grinding discs ("double~disc grinding", DDG) and lapping both
sides of a plurality of semiconductor wafers simultanecusly
15 Dbetween two annular working discs while supplying a slurry of

free grinding agent {(double-sided plane-parallel lapping,
"lapping™).

DE 103 44 602 ALl and DE 10 2006 032 455 Al disclose methods for

20  simultaneously grinding both sides of a plurality of
semiconductor wafers together with a movement process similar
to that of lapping, but characterized by the use of a grinding
agent which is bound firmly in working layers ("films", "pads")
which are applied onto the working discs. Such a method is

25 referred to as "fine grinding with lapping kinematics" or
"planetary pad grinding®™ {(PPG).

Working layers used in PEG, which are adhesively bonded onto
the two working discs, are described for example in US
6,007,407 A and US 6,599,177 B2. During the processing, the

30 semiconductor wafers are placed into thin guide cages, so-
called carrier discs, which have corresponding openings for
receiving the semiconductor wafers. The carrier discs have
outer teeth, which engage in a rolling device comprising an
inner and outer gear wheel and are moved by means of it in the

35 working gap formed between the upper and lower working discs.



sides of a plurality of semiconductor wafers simultaneously 15 between two annular working discs
while supplying a slurry of free grinding agent (double-sided plane-parallel lapping, "lapping"). DE 103
44 602 Al a%réd%%)E 10 2006 032 455 Al disclose methods for 20 simultaneously grinding both sides of a
plurality of EOTCtBFWatrers together with a movement process similar to that of lapping, but
characterized by the use of a grinding agent which is bound firmly in working layers (“films", "pads")
which are applied onto the working discs. Such a method is 25 referred to as "fine grinding with
lapping kinematics" or "planetary pad grinding" (PPG). Working layers used in PPG, which are
adhesively bonded onto the two working discs, are described for example in US 6,007,407 A and US
6,599,177 32. During the processing, the 30 semiconductor wafers are placed into thin guide cages,
so-called carréeratisds, wyhich havergorsaspending mpenirgstor 1eceiving thesemicondyetpryvafers.
The carriergis eeth, which engage in a rolling device comprising an inner and outer gear .
wheel and %?e ﬁgvaéj?%y%%ﬁsé o?\lj%, irj%crﬁ%ae %%r\%éﬁfnég Jggﬁgor%lgfj %%?\?v e HEUDBe AR Ewer |
working diddd¢ J5USPEFLOAYERETS The ability to carry out the PPG method is crucially determined by
the préperties of the carrier discs and their guiding during the rolling movement. 5

The semiconductor wafers must temporarily leave the working gap
with a part of their surface during the processing. This
temporary projection of a part of the area of the workpieces
from the working gap will be referred to as the "workpiece

10 excursicn". The latter ensures that all regions of the tool are
used uniformly and experience uniform wear which preserves the
shape, and the desired plane-parallel shape is imparted to
their semiconductor wafers without "balling™ (thickness
reduction toward the margin of the semiconductor wafer). The

15 same applies similarly for lapping with a free lapping
abrasive.

The methods of PPG grinding known in the prior art, for example
described in DE 103 44 602 Al and in DE 10 2006 032 455 Bl, are

20  however disadvantageous in this regard. With the methods known
from the prior art, it is not possible to provide semiconductor
wafers with sufficient planarity as far as the outermost
marginal region, which are suitable for particularly demanding
applications and future technology generations.

25
Specifically, it has been found that the carrier discs are
susceptible to vertlical dislocation from their central position
until they disengage from the rolling device owing to strong
bending. This is to be expected in particular when high or

30 strongly alternating process forces act on the carrier discs as
irn the case of high removal rates, unfévorabzy selected process
kinematics or when using particularly fine abrasives in the

grinding pad.

35 The dislocation of the carrier discs is promoted because they

have only a small total thickness (at most slightly greater



The semiconductor wafers must temporarily leave the working gap with a part of their surface during
the processing. This temporary projection of a part of the area of the workpieces from the working gap
will be rgfe&rggstg@sl%y%rkpiece 10 excursion”. The latter ensures that all regions of the tool are
used uniformly an

plane-parallel shape is imparted to their semiconductor wafers without "balling” (thickness reduction
toward the margin of the semiconductor wafer). Theg 15 same applies similarly for lapping with a free
lapping abrasive. The methods of PPG grinding known in the prior art, for example described in DE

EXPETT Ace uniform wear which preserves the shape, and the desired
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nghﬂygﬁeﬁﬂﬁ §é@§§@616§5$9ﬁi0w1ng to the high solubility of carbon in
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iron, and therefore rapid loss of the cutting acuity of the
working layers being used.

Frequent sharpening associated with high wear of the working
layers, with the concomitant unstable process management, would
also compromise the properties of the semiconductor wafers
thereby processed and therefore make the use of PPGC methods not
only uneconomical, but possibly even unviable for future

technology generations.

As is known, the protective layers applied onto the steel ccre
of the carrier disc experience wear. They should therefore have
& usable thickness which is as large as possible, in order to
allow economical lifetimes of the consumable constituted by the
"carrier disc"., The protective layers are furthermore required
in order to achieve low sliding friction between the working
layers and the carrier discs. Suitable layers consist, fer
example, of polyurethane. The layer is conventionally soft and
does not therefore contribute to the stiffness of the carrier
disc. The remaining steel core is therefore much thinner than
the target thickness of the semiconductor wafers after the

processing by means of PPG,

If the target thickness of a semlconductor wafer with a
diameter of 300 mm after processing by means of PPG is for
example 825 pm and the total thickness of the carrier disc
being used is 800 um, then 500 - 600 um of this 800 pm total
thickness of the carrier disc is given over to the steel core

which imparts stiffness, and 100 - 150 ym each to the anti-wear

ness (at most



6 than the final thickness of the semiconductor wafers to be processed) and thus have only a limited
“strength against bending. Furthermore, the carrier disc is conventionally made of a steel core which is
provided wi i §I er. 5 Direct contact of the steel core and the abrasive preferably used in
"PPG, i.e. d%@n@%ﬁ%ﬁgg o?%/évlear of the microedges of the diamond grains owing to the high solubility

of carbon in iron, and therefore rapid loss of the cutting acuity of the working layers being used. 10
Frequent sharpening associated with high wear of the working layers, with the concomitant unstable
process management, would also compromise the properties of the semiconductor wafers thereby
processed and therefore make the use of PPG methods not 15 only uneconomical, but possibly even
unviable fof’ ﬁﬁﬁﬂél%c%ﬂor%tﬁ/ §§’ﬁe%}|‘8ﬁ§: As is known, the protective layers applied onto the steel
core of the carrier disc experience wear. They should therefore have 20 a usable thickness which is as

large as poﬁﬁibf%ﬂnm@m@u@wmn@m@ifen@sénoefgge&Préiﬂwéﬁfeeg%gzﬁ%w the “carrier

disc". The protective layers are furthermare required in order to achieve low sliding friction between the

working lay&Pd BhdhECarREFHRES 8t MEPES CnsisPRorss dRarbie 6o lAfethghe. The
layer i convesatiohaly seft aherdoes notitmiefore contrinutpdarthe stiffogss of the: cawiey digc. The

remaining soekeoreJs 1gsslore:mychubinner ap fRe (arge (gknessof ihgsepgiconductor wafers

after the processing by means of PPG. 30 If the target thickness of a semiconductor wafer with a
diameter of 300 mm after processing by means of PPG is for example 825 pm and the total thickness

of the carrié¥idise beirg hsedis800Hm, thiencs00 £600pm of dhis 300 pmi total=3Rithigkness of the
cartier disc s giyen Qe t:1hectesirore uhichJmparts SHess: 219300 +430.4m gagh to he

anUA%%?r its thickness, a carrier disc with a 500 pm thick steel core
bends during PPG about four times as much as an 800 pm thick

carrier disc during lapping.

For a carrier disc with a 600 pm thick steel core, the bending
15  during PPG is still 2.4 times that of an 800 pm thick carrier
disc during lapping.

In the working gap, the maximum deviation from the plane
setting of the carrier disc is limited by the difference

20 between the carrier disc thickness and instantaneous thickness
of the semiconductor wafers. This is typically at most 100 um.
Wherever the carrier disc projects inward and outward from the
annular working gap and engages into the rclling device
comprising the inner and outer pin ring, no measures are

25 implemented in the prior art of PPG methods to limit the
possible bending of the carrier disc. Owing to the workpiece

excursion reqguired, this unguided region is particularly large.

Bending cf the carrier discs leads to the following
disadvantages for the semiconductor wafers and for the carrier
30 discs, and therefore to an unstable and critical overall

process:

a) The semiconductor wafer always extends partially from the
reception opening of the carrier disc and is forced back in

25 when it re-enters the working gap. This also bends the



2008P00107DE/Ki 7 coating on the two sides. If for comparison the target thickness of the
semiconductor wafer after processing by means of lapping is likewise 825 pm, 5 then the carrier disc
used for the lapping consists entirely of stiffness-imparting steel and has a thickness of 800 pm. Since
the bendingefya plate ofasdhe same material and the same shape and design, is known to vary with
the third power of 10 its thickness, a carrier disc with a 500 pm thick steel core bends during PPG
about four times as much as an 800 gm thick carrier disc during lapping. For a carrier disc with a 600
pm thick steel core, the bending 15 during PPG is still 2.4 times that of an 800 gm thick carrier disc
during lapping. In the working gap, the maximum deviation from the plane setting of the carrier disc is

Iimit_ed by th_&%@;g@(&%ﬁgg?qgglggp th C{:arrier disc thjccknegs a&gl instantaneous, thickness of the
semiconductor wafers. T

This is typically at ost T00 pi. Whefever thé€ cafiferdisd pRSict ®fvard and
outward froRtthe SnARAPAIRINGGhp Bhdeipleksnt the foigfaevies tommising das inner and

outer pin ring; retrieasutesiattshdmplementactinthe priorark okRPG metheds fe imitthepossible

bending of the gayrier di 19 ing to.the.warkpjece excursion required, this unguided region is
particularly large. éeﬁ %;eofs\%g gr%fé(rgﬁ?ﬁ:s%%%ac g%c') the following disadvantages for the

semiconductor wafers and for the carrier 30 discs, and therefore to an unstable and critical overall
process: b) The continual insertion and extraction of the semiconductor

wafer into and from the bent carrier disc roughens the

reception opening of the carrier disc, which is generally lined

with an insert made of a soft plastic. Sometimes, the lining of
10 the reception opening may even be torn out of the carrier disc.

In any event, the service life of the carrier discs being used
suffers detrimentally.

c) The roughened lining of the reception opening of the carrier

15 disc brakes or stops the desired free rotation of the
semiconductor wafers inside the reception opening. This can
lead teo planarity defects of the semiconductor wafer in respect
of global planarity (for example TTV = total thickness
variance)} and local planarity (nanotopography).

20
d) The carrier disc, bent in its excursion, exerts high forces
on the grinding bodies when it re-enters the working gap, in
particular on the outer and inner edges of the annular working
layer. The working layer can thereby be damaged. Entire

25 grinding bodies ("tiles")} can be torn out, or at least parts
thereof can be displaced. If these fragments enter between the
semiconductor wafer and the working layer, fracture of the
semiconductor wafer is possible owing to the high point
loading.

30
e) The bending of the carrier disc, with increased point
loading of its protective layer at the points which sweep over
the edge of the working layer, leads to greatly increased local
wear. This considerably limits the lifetime of the carrier disc

35 and makes the method uneconomical. The increased wear of the

protective layer furthermore makes the working layer blunt.



a) The semiconductor wafer always extends partially from the reception opening of the carrier disc and
is forced back in 35 when it re-enters the working gap. This also bends the 20081,00107DE/Ki 8

semiconductgrga@r aréd resses it onto the outer or inner edge of the grinding pad. This can lead to
the formatich’SFlotarScratdies and geometrical defects in the marginal region owing to the increased

grinding effect. 5 b) :he continual insertion and extraction of the semiconductor wafer into and from
the bent carrier disc roughens the reception openingof the carrier disc, which is generally lined with an
insert made of a soft plastic. Sometimes, the lining of 10 the reception opening may even be torn out
of the carrier disc. In any event, the service life of the carrier discs being used suffers detrimentally. c)

The roughenBdTimRF6F fie- AP tibR ShTig BF BiS ERATEY IS BEeHTARES oV RigHs FRIGESRd free
rotation of the semicondiacter wwalersaingiderthetleceptionopesing.ddiis £anideadHe planarity defects of

e semicorguianaiesesied of iohel Wepatly (SLemple TV gl igass varance) an

local planarity (nanotopography). 20 d) The carrier disc, bent in Its excursion, exer forces on the
grinding bodlE8$fTeh e SdrtBREtHERORENE AR &Y paiitRI STt e BlitdridhdPiFPie? EBEBS of the

annulasworkifigtlayeschiie watkingday et gan theneby he-damaged. Entire 25 grinding bodies ("tiles”)
can be torn out, or at least parts thereof can be displaced. If these fragments enter between the

semiconductor wafer and the working layer, fracture of the semiconductor wafer is possible owing to
thelﬂgh[xﬂﬁpm%b%ﬁfBOB A2 discloses a device for guiding the carrier

discs, which consists of two upper and lower spacers which

converge conically or in a wedge shape and which are arranged
10  on the inner margin of an outer gear wheel of the lapping

machine. The deformation of thin carrier discs is intended to

be able to be prevented by means of such a device. However, the

modification described therein for the lapping machine, which

moreover is directed at the processing of glass substrates, has
15 substantial disadvantages and is unsuitable for carrying out

methods of lapping and PPG grinding with workpiece excursion.

Both when lapping with free cutting abrasive in & slurry and
for PPG grinding with abrasive bound firmly in grinding pads,

20 the working layers (cast-metal lapping plates or grinding pad)
experience constant wear. The height of the lapping plate or
grinding pad decreases continuously and the position of the
plane, in which the carrier discs move in the working gap
formed between the lapping plates or grinding pads, is

25 displaced progressively.

With increasing wear of the working layer and displacement of
the movement plane of the carrier discs, the forcible guiding
device disclosed in JP 11254303 A2 constrains the toothed outer

30 region of the carrier discs to roll increasingly in a different
plane. This means that the wedge-shaped guide blocks, screwed
firmly to the ocuter toothed wheel, would additionally bend the
carrier disc with increasing wear of the working disc, which is
disadvantageous.

35

Another disadvantage is that the guide blocks need To be



30 e) The bending of the carrier disc, with increased point loading of its protective layer at the points
which sweep over the edge of the working layer, leads to greatly increased local wear. This
considerably limits the lifetime of the carrier disc 35 and makes the method uneconomical. The
increased wear of the protective layer furthermore nﬂ%kes the working layer blunt. 2008P00107DE/Ki
9 This necessitates frequent resharpening processes which consume time and material, and are
therefore detrimental to the economic viability of the method. Furthermore, the frequent process
interruptionshavesaaedative effect onsthecpropeltes of thesgmidordustorwalerdithas processed. JP

11254303 A7 disclases a device dor guiging the caier discs ubich,consiss:of o upper and lower

spacers which converge conically’or in a wedge shape and which are arranged 10 on the inner margin

of an outer @@gri\?dﬁ@élaéf tﬁé%lp?@fng machine. The deformation of thin carrier discs is intended to be
able to be prevented by means of such a device However, the modification described therein for the

lapping maghing which mergevelds diected at ihe progassing.otdlass substiales, fias Ly gubstantia
disadvantages and is unsuitable for carrying out methods of lapping and PPG grinding with workbiece
excursion. BétHwReRIAPPING with freR cutting abFadive ina s?ﬁr‘?ﬁ’énﬁch?wgg?ihﬂﬁ?gtwith abrasive

bound firmly-im geadingspads;20:the wotkirig dayersicastzrhetal dappingplates orEgrnding pad)
experience gonstaryt weay, The height.of the.laopingsplate.gr grnding pad.degeeases continuously and

the position of the plane, in which the carrier discsS move in"the worki f
|ap$%gFmﬂgé%ﬁﬁﬁ%kﬁngﬁéﬁg,EO the design, the spacers gg% ggbggnggkg%weenthe

11254303 A2 engage far into the carrier disc and in each case
sweep over the coating of the carrier disc in its marginal
region. Owing to the vertical constraining forces which occur
during the guiding of the carrier disc, the coating of the
carrier discs is therefore exposed to particularly high wear in
the guided region, when a device according to Jp 11254303 Az is
employed. Another disadvantage of using the solution proposed
in JP 11254303 A2 for PPG methods is therefore that the guide
ring is engaged far into the carrier disc and can thus damage

the carrier disc coating {(for example polyurethane).

No satisfactory solution to the problem of carrier disc bending
in the region of the workpiece excursion is therefore known

from the prior art.

Embodiments of the present invention seek to provide a suitable
device with which the wear and the risk of damage of the
carrier discs and of the workpieces (e.g. semiconductor wafers)
can be minimized, and furthermore a method for the simultaneous
double-sided material removal processing of a plurality of
semiconductor wafers, which prevents the carrier disc from
bending out of the movement plane in the region of the

workpliece excursion.

Acccording to a first aspect of the present invention, there is
provided a device for the double-sided processing of flat
workpieces, comprising an upper werking disc and a lower

working disc,



25 displaced progressively. With increasing wear of the working layer and displacement of the
movement plane of the carrier discs, the forcible guiding device disclosed in JP 11254303 A2
constrains the toothed outer 30 region of the carrier discs to roll increasingly in a different plane. This
means that the wedge-shaped guide blocks, screwed firmly to the outer toothed wheel, would
additionally bend the carrier disc with increasing weatbf the working disc, which is disadvantageous.
35 10 unscrewed before it is possible to change the carrier disc, which is necessary from time to time.

This represeqis.addifonal pullay. iLEPG.atiadng etfieds carderdisss arg,canueniignally used with
a coating, which is necessary in order to avoid direct contact between the stiffness-imparting core of

the carrier dise @it tHe 8Bidive Bt BegindihgSpatf HBR exdmple 8RTand) - CRvig 16 tHE design, the
spacers_desaﬁibe;@ in ﬂBrﬂWAZt&@mlf@d;nt@ t%_aezclaitrh@r @isp_ ,anbhinveaa!:h_case sweep over
the coating ofthe.carter,disedndis iatoinghieaion Quing iq ihe,vertical.consttainingoroes which
occur during the guiding of the carrier disc, the coating of the carrier discs is therefore exposed to

particularly High Westinthe gifdedisdion "heh PaeriReskeordinGis 7P 11854303 2%5is employed.
Another disasivantage: bf usimgsthehsalutier proposed in JP 11254303 A2 for PPG methods is therefore

that the guidging is engaged Jarinio the carrer disc and,ean thus damage the carrigy disc coating (for

example polyurethane). No satisfactory solution to the problem of carrier disc bending in the region of

the workpiece 8£curdith Rtherddie RRGWN" SR the privt Art EMbddinfentd B fie Bréséht invention
seek to providesa suitablendevise avithpuhichi theswear and the risk tof daomagerokthei.carries discs and

of the workpieces (e.g..semicondugtor wajers).can heminimized, and furthermore,a methpd for the

simultaneous double-sided material removal processing of a plurality of semiconductor wafers, which
prevents theCatriaF BRIRBM bending outdt the Mbverméithiahe it the fedidf bf te Workpiece
excursion. Aeccerding: to adirgtaspesct of the prgsentlinventionyiteerelis provitedsa devieedor the

double-sided processing. of flatwarkpieces, comprising ag LpRRAL werking discand; a jewerworking
disc, 11 wherein at least one of the working_discs can he driven in rotary fashlonﬁb%:m,eans of a drive,

and wherein A8 SH6king bisclerdtBetiveen tHetnddiveSa Working G40, Srhich 7§ aranged at least
one carrier disawithatdeastierie ditoatforat leasteorse workpiece: ialbe prodessezt} wherein the at

least one carrier dis¢has dgetin on its circumierence, hymeans ok whichteeth jfsolls pn.ap inner and
an outer gear wheel or pin ring if at least one of the gear wheels ﬁgagin rin%iis set in rotation, wherein

the gear whe&is of PR FTEE BHeh TAVEE TditiplidR, of gedr o pin aHrangemants Wittt WEH the teeth

of the carrierstisgés er diameter of the pin arrangement and a further guideis
formed by the side surfaces of at least one groove extending

around the circumference of the pin arrangement.

The shoulder can particularly be perpendicular to a
longitudinal axis of the pin arrangement or the sleeve
respectively. The shoulder can also be formed by a sloped
surface. The groove can also be perpendicular to the
longitudinal axes of the pin arrangement or the sleeve
respectively. The grove can have a square-shaped cross-section.
The edges of the carrier discs are thereby guided by the side
surfaces of the groove and therefore delimited in their
movenent on both sides in axial direction. The combination of
shoulder and groove increases the flexibility of the use of the
device as carriers with very different thicknesses can be used,
wherein one type of carriers is guided in the groove and

another, possibly much thicker type of carriers is guided by



enter into engagement during rolling, wherein at least one of the pin arrangements has at least one
guide which delimits a movement of the margin of the at least one carrier disc in at least one axial
direction, wherein one guide is formed by at least one shoulder extending around the circumference of
the pin arrangmeent between a first, larger diameter and a second, smaller diameter of the pin
arrangement and a further guideis formed by the side surfaces of at least one groove extending
around the circumference of the pin arrangement. The shoulder can particularly be perpendicular to a
longitudinal axis of the pin arrangement or the sleeve respectively. The shoulder can also be formed
by a sloped $thfaéECThefroove can also be perpendicular to the longitudinal axes of the pin
arrangement or the sleeve respectively. The grove can have a square-shaped cross-section. The
edges of the_carrier discs are.thereby guided hy the side surfaces o nd therefore
delimited in '&‘Iﬁéﬁ’ Movementon bo %%gglﬁr? g%i%l %ﬁ%%gg%inT § %oéﬁ%&gﬁ[g}% \éitsghglﬁdzgnd groove
increases the Hexibiitgroftaa Usevst thedeics hs CaFTsFRRh VERF diffstént fHididiesses can be used,
wherein one type.@f carriersds guided imthergraovie and@another apossilily eauctuthicker type of carriers
is guided by 12 the shoulder. The gear or pin arrangements according to embodiments of the
invention can have different diameters over their outer circumference in a longitudinal (or axial)
direction. Th8!pin RirarfjeiAeaRT G 8ack have A stiBsantiafybyiidrickt fonh CitdyHavedh their
outer surfaces derexample extending around their circumference, a guide which delimits the axial
movement of the carrier disc margins, with the result that the latter are held substantially in the carrier
disc plane. The gear arrangements can have corresponding guides. The guide can delimit the
movement of teymizginscer thEThFrierdisEs iieha st hotly Bxik afBéfors tRafise sy foréxample
vertically upwagsh and/or lewnward: &urthesmose, theidelimitation ¢an enampletely preventdhe
movement in the at least one axial directign or still permit,a sli e rdi
embodimentggf%ﬁg ir(ljvaeﬁ%)%?tf%r%?orrgfﬁﬁ%lﬂlﬁdeéﬁ)%a{bﬁle%/%e%tica érr’?gc()i\\/éenr”?éﬁr%trtoft g(%%r?grg a:iscs, in
particular outside fivd Wotkingtgap: is largel avdifie i Bans of the giftfe. THeRriSIE8f damage to the
carrier discs angdHheanerkpiecestobe precassedds miniized: doe watkpiecesthatare
simultaneously processed on oty sides by feans ol the.deyice can b seaiconductor alers, for
example. Ma Srial removal processing, t%r example ‘|nds|)ng, lapping, polishing or honing, can be
effected by rigaks b tHedevice ‘deerdiffto eBdditferits of e fiventioATRLEFIFTHId pRfpdse the
working discg gan haversuitableawarkingdayers.

Furthermore, the delimitation can completely prevent the
movement in the at least one axial direction or still permit a

slight movement.

According to embodiments of the invention, therefore, the
undesirable vertical movement of the carrier discs, in
particular outside the working gap, is largely avoided by means
of the guide. The risk of damage to the carrier discs and the

workpieces to be processed is minimized.

The workpieces that are simultanecusly processed on both sides
by means of the device can be semiconductor wafers, for

example.

Material removal processing, for example grinding, lapping,
polishing or honing, can be effected by means of the device

according to embodiments of the invention.



According to embodiments of the invention, in particular, a plurality of carrier discs can be provided.
The latter can in turn have a plurality of cutouts for a plurality of workplaces. The workpieces held in
the carrier discs move along a cycloid path in the working gap. Each pin arrangement can have a
guide according to embodiments of the invention. Howeyer, it is also conceivable to provide at least
some of the pin arrangements with a guide. The gear or pin arrangements can be embodied in one
part or in multiple parts. In principle, it is conceivable for the pin arrangements to consist in each case
only of one pinfon whaose putersarface itself ke guitiesisformedh However Citis. alsecgdrigaivable for
the pin arrangq@%t_?,gg consist of a plurality of parts. In this case, therefore, the expression gear or
pin arrangement encompasses not only the pins or gears themselves, but also for example separate
component parts which, however, are connected thereto. Likewise, the feature that at least one gear
or pin arrangement hasraygtide=alsodncanzassestioe exampie the: provisioadf the buide between
adjacent pins oryggars; whether.grnotsaidiguide is copnegtadtothe ping Or gears.-Aegarding to a

further embodiment the at least one groove is formed at the larger diameter, portion of the pin
arrangement. 12 EdftReftiSre thé SHidhier tiarméter bithe pir afrahgenet canerd in a free end of
the pin arrangemeipstarting from the shoulder without any diameter enlargement. It is furthermore
preferred if the pin arrangements of at least one of the pin rings are formed in each case from a pin
and a sleeve mounted in rotatable fashion on_the pin, wherein at least one af the sleevesftgnigarticular

all of the sleeve8Eiof SxEMIFIESRal$he gtitd B the GUtEF cirdliinifernie therdef. Thé Sieeves, which

can be embodiedtin ohe pareowiruttiplesparts, can be arranged on the pin directly in rotary fashion
or can be arranged on the pin for example by means of an inner casing serving as a sliding bearing.

The guide can be incorporated into the sleeve itself. _ . :
Each pin arrangement can have a guide according to embodiments

of the invention. However, 1t is alsc conceivable to provide at

least some of the pin arrangements with a guide.

The gear or pin arrangements can be embodied in one part or in

multiple parts.

In principle, it is concelvable for the pin arrangements to
consist in each case only of cne pin, on whose outer surface

itself the guide is formed.

However, it is also conceivable for the pin arrangements to

consist of a plurality of parts.

In this case, therefore, the expression gear or pin arrangement
encompasses not only the pins cr gears themselves, but also for
example separate component parts which, however, are connected
thereto.

Likewise, the feature that at least one gear or pin arrangement
has a guide also encompasses for example the provision of the
guide between adjacent pins or gears, whether or not said guide

is connected to the pins or gears,.

According to a further embodiment the at least one groove is

formed at the larger diameter porticn of the pin arrangement.



However, it is also conceivable, of course, to arrange on the outer surface of the sleeve a further

- device, for example a ring or the like, which then forms the guide. Through the use of sleeves, the
wear of the carrier discs and of the pin rings can be reduced in a manner known per se. At the same
time, the wear and the risk of damage of the carrier discs are minimized further by the guide formed on
at least one of the sleeves. The sleeves can be provided in particular on the outer and the inner pin
ring or just one of the pin rings. They can furthermore £gpnsist for example of a steel material (e.g. a
hardened steel material, in particular high-grade steel material). Such a material is particularly
resistant to wear. 15 different material, for example a plastic material. Metal abrasion is avoided by
choosing a plEstiEhagsaEsEnG ke opBabifigurbtRNe Bt Tfeast ohecobthe theaNgesean eae &ndast one

radially extenging ggiclessurtace T e guisiens Wiace@xiesds in edagialplanedhehis tensay neparticular
a horizontal plar%%. Tr%e carri%r,discéhen bears on the {adial guide surface during processing and the
movement of'its m%lrlgmﬁrs“fhus HefimitedTn =t 1958 Bhe" axial direction. Furthermore, the at least one
pin arrangement or sleeve can have a plurality of grooves which are spaced apart axially with respect

to one another; extend ariidnthecipgipereace okthapinAmaRgeRsgtrEsleeveand thesside

surfaces of which in egzg{%case delimit a movement of the margin of the at least one carrigr gisc in an

axial directiof"thé& §rocted e iR S&énd BEREhAICUISP B tHEBRghlAMRaT SR ofRE in
arrangement ok storsy enditg grbovie sredrafuatheembas hbor differene vidths. Wheiis tasafthe groove

width can be adapted,ip.therthigkness.ofdbe carterdises thataredobe.guided in rasheasesdi this
way, by means of a suitable hﬂ%ht adaptation of the pin arranfeme S, carrier ci_ilscs of different
thicknesses CHIFBE Hrirddtf Rith 1 ReBHMHE Pt airifig&hiits 5F SREVRE T TRESInERSEE the flexibility of

the device. It goes without saying that the radial guide surfaces, shoulders and/or grooves according

to embodimeRiz0LNEJHYENtiQR £aA ReFomBINGRNER aae;NAher Phé@y gesiradmanngyi dhus, by
way of example, the pin arrangements or sleeves can each have g\tyeast one such shqulder and/or at

least one sudidififie STRACRSARTHRBAE DrpitfSity bF sHEA §rdoves Tre5Edse bR 58 BF t7d device

is thereby extemdede I padigydar, on the pin for example by means of an inner

casing serving as a sliding bearing.
The guide can be incorporated into the sleeve itself.

However, it is also conceivable, of course, to arrange on the
outer surface of the sleeve a further device, for example a

ring or the like, which then forms the guide.

Through the use of sleeves, the wear of the carrier discs and

of the pin rings can be reduced in a manner known per se.

At the same time, the wear and the risk of damage of the
carrier discs are minimized further by the guide formed on at

least one of the sleeves.

The sleeves can be provided in particular on the outer and the

inner pin ring or just one of the pin rings.
They can furthermore consist for example of a steel material
(e.g. a hardened steel material, in particular high-grade steel

material). Such a material is particularly resistant to wear.

However, it is also conceivable to produce the sleeves from a



16 workpieces having considerably different thicknesses can then also be guided with the same pin
arrangements. According to a further configuration, at least one groove can have a width which is
greater than the thickness of the at least one carrier disc to be guided by 0.1 mm to 0.5 mm. This
provides a small amount of play for the carrier disc in the groove opening which reduces the wear.
According to a further configuration, the at least one gL}iae surface or the at least one shoulder or the
at least one groove can have at least one circumferential bevel. Such a bevel leads to a facilitated
entry of the cagrigrrdises inteztherguide, fenexampleithesgreoyer andithus te Areduseghwear. The risk
of damage to trg: carrier discs and (t1he V\%%;kpigces is therebX reguced. The bevels can be formed at
the edge of thé Shoulder olrsataafr?elore%o eaggg%ﬁ%}e %rgovaesoﬁgﬁing and in a manner extending
around the circumference of the pin arrangement or sleeve. It has proved to be particularly suitable in

practice for the heyektia,have amepenringiangle of 30,1045 relative i the guidessuraceof felative to
the shoulder o&gelaﬁvgéog@egroo e. ,%% anaacjlltleétﬁtiveegigg%‘lgaprrcl)visi%n 8&beggl§ I:oer th same
purpose it may also be prowde%ﬁat {he atleast onggw e surface or the atsleas?oné shoulder or the
at least one grféveshasiatieast oré sodRdad edgbafi turn Fit i €orré5péndifiglypdssibletin the case of
grooves, of cogise; ferbath edges of Hie gnogvesepeaningdo betpusded: Qwingde the fact that for the
carrier discs t %QSK_AQ dg{na eli emisrlmli@%ed a c%rdrilr%g t%egnebgsdirrpeng%g;tc eeinrgggteipﬂnh% isOf
advantageously pos&gﬁe, in Accordance with a furthe nﬁguratlon?to 17 produce said carrier discs
from a nonmetdific firstedalsiA particular Aiplasie IntherioPaft steh riohhidtaflicrearriepdiscs are
virtually Impossible owing to the risk of damage to the carrier discs. According to a further
configuration, the gear wheels in_rings can be mounted_by means of. a height-adjustable mount,
herein a i TR b S S 6 e ot The RergRt ST et el oA itk and this
of their gear ofpiftartaRgemthis ¥af this pevaiicd ifihesgears R Hifs BP3idevsitdvefor dxample
a plurality of guidesspaces apast ihanexigl dicecting, a0 greovesand/orshouldeishaving different
thicknesses, by means.of the, helaht seffing.itis pgssible.to.setthe geat wihieels of pin.fings to the
corresponding carrier discS having different thicknesses. According to an embodiment of the present
invention, ther83§ prévidéd Iemetidd fortRgSimtiftanéols 8oliBlesided matttiat Ferh®¥aFpfit@ssing
of a plurality ot-semicenducter wafersninaxhieh each semieanductor wafer lies freely mobile in a
recess of one of a plurality of carrier discs set in rotation by means of an annular outer drive wheel and
an annular inner drive wheel and thereby moved on a cycloid path curve, while the semiconductor
wafers are prot88séd S8ESte rEmove Hidterialbefive &t FiR6 TotEnganMAai-Wdrking discs, and the
carrier discs andfiossemicanduetor yvafers temnpararidy leave-therworking gagyvdelimited by the working
discs, with a part of their surface during the processing, wherein the carrier discs are guided in a
movement plane which essentially extends coplanar with a midplane of the working g%g by the carrier
a

discs being guid&dl MAREY RfoverRe ht BIRRB T8GRy B BxEdrSioi 6F& parSithe ata ot tfte carrier
discs and/or semicondtictoranvaters frotal the working gajs i grooves:oka phiralty=ofgroévedsleeves

mounted on a BH&:?QQE”@QS@% aH%gcstgpg %f&hgéw&ggg@w@ge@ach case. In this way,
by means of a suitable height adaptation of the pin
arrangements, carrier discs of different thicknesses can be
guided with the same pin arrangements cr sleeves. This

increases the flexibility of the device.

It goes without saying that the radial guide surfaces,
shoulders and/or grooves according to embodiments of the
invention can be combined with one another in any desired

manner.

Thus, by way of example, the pin arrangements or sleeves can
each have at least one such shoulder and/or at least cne such
guide surface and/or one or a plurality of such grooves. The

scope of use of the device is thereby extended. In particular,



18 According to a second aspect of the present invention, there is provided a method for the
simultaneous double-sided material removal processing of a plurality of semiconductor wafers, in
which each semiconductor wafer lies freely mobile in a recess of one of a plurality of carrier discs set
in rotation by means of an annular outer gear wheel and an annular inner drive wheel and thereby
moved on a cycloid path curve, while the semiconductorWafers are processed so as to remove
material between two rotating annular working discs which comprise working layers, and the carrier
discs and/or sefpicenductor walenstenaperar iy leavethgiwaiking gapheelimited by thenwerdng discs,
with a part of the'ir surface durén%the &o%%ssin jmWher.ein the cgrrier %i%%s are guided in a movement
plane which esgerﬁ?alff/eeﬁgﬁ § co‘ﬁ anar with a m?drﬁéﬁe ‘of tie %%r?ﬁng gap by the two working discs
respectively comprising an annular region, which contains no working layer and ensures guiding of the
carrier disc during-thegxeyrsionofithecarrer giscsand/er semicanducierwafersrem-the ywerking
gap. The above methods preferably invalve double-sided grinding of the semico tor wafer, each
working disc cglrﬁgﬁasiﬁg%Pﬁ%}r]kiH%%&erl& g&%%ﬁ%rmdé?ﬁ%al E?rl}epetfr |cl:ﬁ:‘|?§r1€ﬁ’?§60met %cl)%ls?.tln the
method accorditeftetarrembadimier of the invertoroaberd double-5ided appthg ofthe This
semiconductor wafers;shile supplyinga sHspersignavhieh eoptaing anabrasivesvaterialyis likewise
preferred. Lastgé the above @gg\od‘%hnﬂa a?gdg\écgal\ée goubl‘gésic%ed polishing, while supplying a
dispersion whi containS'giiica s%l, il Which case each 19 woﬁﬂn'g disc comprises a polishing pad as
a working layer. In fact, no workpiece excursion takes places in double-sided polishing. Nevertheless,
the carrier discg emergefromdhe working-gapayvendn RSP &, thakguiding thes earier disgsiaccording
to the method acc%gligg tg ar]C%prigiTegé of g@% inélﬁn&if earbovg [ haelas% gd\_/%gtageggs foJr: (IDDOSVF(;. Brief
Description of the igures Ij—:ig. shows Easm constriction of a device accor Ing {0 Thé invention
for the double-sidéd processing ot fiat WorkpieEesTit aperspactiEvieiv. Figch sholivg sleev@r a
pin of a pin ringdp a sideviewdnaceasdance yith-the prenarsFig: 3«shows: a sleevejacerrdingto a
first exemplary embaodiment of the invention in a side view. Fig.. 4 shows a sleeye accaording.to a
further exemplaeri/wéipﬁgtjaigdi}gnhe@nt%]f?ﬁg eFriveanr}f‘]énéjl}?luas side \ﬁev]f/gﬁ}lgc.%é)sﬁﬂgﬁg a E\égvg j‘f.‘:ttsst](:glo%ng to a

further exemplatyemtsodimentdf §i& vahtidhiAa §ide Vidg. workpieces is thereby

reduced.

The bevels can be formed at the edge of the shoulder or at one
or both edges of the groove opening and in a manner extending

around the circumference of the pin arrangement or sleeve.

It has proved to be particularly suitable in practice for the
bevel to have an opening angle of 10° to 45° relative to the
guide surface or relative to the shoulder or relative to the

groove.

BEs an alternative To the provision of bevels, for the same
purpcse it may also be provided that the at least one guide
surface or the at least one shoulder or the at least one groove
has at least one rounded edge. In turn, it Is correspondingly
possible in the case of grooves, of course, for both edges of

the groove opening to be rounded.

Owing to the fact that for the carrier discs the risk of damage
is minimized according to embodiments of the invention, it is
advantageously possible, 1in accordance with a further

configuration, to



Fig. 6 shows a sleeve according to a further exemplary embodiment of the invention in a side view.
Fig. 7 shows a sleeve according to a further exemplary embodiment of the invention in a side view.
Fig. 8 shows the sleeves illustrated in Fig. 1 in a partial side view man operating position. Fig. 9 shows
by way of example the carrier disc guiding on the piR #ing. 2008P00107DE/Ki 20 Fig. 10 shows
embodiments of the carrier disc guiding according to the invention by means of grooved pin sleeves. 5
Fig. 11 shows an embodiment of the guiding of the carrier discs according to the invention by an
annularly reprovédomorang! layserof e wwerkingtdise. a gk shows the bendingsofithe carrier discs

in the prior art, 10 and guiding, of the: carrier diseby 2 8upRorkring. k9. A3-shows an overall view of the
lower working disc with a working layer, carrier discs, rolling device and semiconductor wafers Fig. 14
shows thicke3s pIE LAEpIBR i o SEmboHUEE T WaTer< WAlEh Have Bedr Bloctissed with
guiding of théacsrder discs aecoringitorthéimvention (6B) and not according to the invention (6A, 6C,
6D). List of References 1: workpiece (in particular semiconductor wafer) 25 2a: lower working layer

carrier 2b: ugper working layer carrier , , ,
ccording to”a further configuration, the gear wheels or pin

rings can be mounted by means of a height-adjustable mount,
wherein a lifting device is provided for the mount. The height
of the gear wheels or pin rings and thus of their gear or pin
arrangements can thus be varied. If the gears or pins or
sleeves have for example a plurality of guides spaced apart in
an axial direction, e.g. grooves and/or shoulders having
different thicknesses, by means of the height setting it is
pessible to set the gear wheels or pin rings to the

corresponding carrier discs having different thicknesses.

According to an embodiment of the present invention, there is
provided a method for the simultaneous double-sided material
removal processing of a plurality of semiconductor wafers, in
which each semiconductor wafer lies freely mebile in a recess
of one ¢f a plurality of carrier discs set in rotation by means
of an annular cuter drive wheel and an annular inner drive
wheel and thereby moved on a cycloid path curve, while the
semiconductor wafers are processed so as to remove material
between two rotating annular working discs, and the carrier
discs and/or semiconductor wafers temporarily leave the working
gap, delimited by the working discs, with a part of their
surface during the processing, wherein the carrier discs are
guided in a movement plane which essentially extends coplanar
with a midplane of the working gap by the carrier discs being
guided in that movement plane, during the excursion of z part
of the area of the carrier discs and/or semiconductor wafers
from the working gap, in grooves of a plurality of grooved
sleeves mounted on a pin and fitted on at least one cf the two

gear wheels.



3a: lower working layer 30 3b: upper working layer 4a: lower working disc 2008P00107DE/Ki 21 5:
guide cage for workpieces ("carrier disc") 6: workpiece excursion 5 7a: outer drive wheel (gear wheel /
pin ring) 7b: inner drive wheel (gear wheel / pin ring) 8: machine base 9: pin ring height
adjustment 10: outer teeth of the workpiece guide cage 1511: pin 12: pin sleeve 13a: lower carrier
disc guide 13b: upper carrier disc guide

Acecording to a second aspect of the present invention, there is
provided a method for the simultanecus double-sided material
removal processing of a plurality of semiconductor wafers, in
which each semiconducteor wafer lies freely mobile in a recess of
cne of a plurality of carrier discs set in rotation by means of
an annular ocuter gear wheel and an annular inner drive wheel
and thereby moved con a cycloid path curve, while the
semiconductor wafers are processaed so as to remove material
between two rotating annular working discs which comprise
working lavers, and the carrier discs and/or semiconductor
wafers temporarily leave the working gap, delimited by the
working discs, with a part of their surface during the
processing, wherein the carrier discs are guided in a movement
plane which essentially extends coplanar with a midplane of the
working gap by the twce working discs respectively comprising an
annular region, which contains no working layer and ensures
guiding of the carrier disc during the excursion of the carrier

discs and/or semiconductor wafers from the working gap.

The above methods preferably involve double-sided grinding of
the semiconductor wafer, each working disc comprising a working

layer of abrasive material (in particular PPG methods).

In the method according to an embodiment ¢of the invention
above, double-sided lapping of the semiconductocr wafers, while
supplying a suspension which contains an abrasive material, is

likewise preferred.

Lastly, the above methods may also invelve double-sided
polishing, while supplying a dispersion which contains silica

sol, in which case each



14a: thickness decrease due to wear of the lower working layer 25 14b: thickness decrease due to
wear of the upper working layer 15: groove 16: limited bending of the workpiece guide cage 17:
projection of the workpiece from the guide cage 18a: separated workpiece carrier in the workpiece
excursion / ring, bottom 35 2008P00107DE/Ki 22 ring, top  ,19: height adjustment of guide cage
support ring 5 20: plastic molding ("insert”)  21: migration o% the workpiece from the guide cage
22: eruption of the plastic molding from the guide cage 10  23: fracture of the semiconductor wafer
24: marginal regiok Dithel semiconducicewaterpahicinenters@xcasien working layer. In

fact, no workpiece excursion takes places in double-sided
polishing. Nevertheless, the carrier discs emerge from the
working gap even in DSP so that guiding the carrier discs
according to the method according to an embodiment of the

invention above is also advantageous for DSP.
Brief Description of the Figures

Fig. 1 shows the basic construction of a device according to
the invention for the double-sided processing of flat

workplieces in a perspective view.

Fig. 2 shows a sleeve for a pin of a pin ring in a side view in

accordance with the prior art.

Fig. 3 shows a sleeve according to a first exemplary embodiment

of the invention in a side view.

Fig. 4 shows a sleeve according to a further exemplary

embodiment of the invention in a side view.

Fig. 5 shows a sleeve according to a further exemplary

embodiment of the invention in a side view.

Fig. 6 shows a sleeve according to a further exemplary

embodiment of the invention in a side view.

Fig. 7 shows a sleeve according to a further exemplary

embodiment ©of the invention in a side view.

Fig. 8 shows the sleeves illustrated in Fig. 1 in a partial

side view in an coperating position.

Fig. 9 shows by way of example the carrier disc guiding on the

pin ring.



15  25: reception opening for semiconductor wafer  26: readjustment of the guide device 20 27:
play of the semiconductor wafer in the reception opening  28: excerpt (detailed representation)

29: anti-wear coa%%%%%(i§ggblg disc 25  30: (steel) core of the carrier disc ~ 31.: §upport ring 30
32: opening of thé" guide"dévicé fthe carrier discs  33: funnel-shaped groove opening  34:
opening in the carrier disc guide for the pin sleeve 35  35: reduced thickness of the semiconductor
wafer due to 2008P00107DE/Ki 23 20

i Fig. 10 shows embodiments of the carrier disc guiding according

to the invention by means of grooved pin slesves.

5 Fig. 11 shows an embodiment of the guiding of the carrier discs

according to the inverntion by an annularly removed working
layer of the working disc.

Fig. 12 shows the bending of the carrier discs in the prior art

10  and guiding of the carrier disc by a support ring.

Fig. 13 shows an overall view of the lower working disc with a

working layer, carrier discs, rolling device and semiconductor

: wafers
15
Fig. 14 shows thickness profile and plan view of semiconductor
wafers, which have been processed with guiding of the carrier
discs according to the invention (6B} and not according to the
invention (6A, 6C, 6D).
20

List of References

1: workpiece {in particular semiconductor wafer)
25  2a: lower working layer carrier

Zb: upper working layer carrier

3a: lower working laver
30

3b: upper working laver

4a: lower working disc

35 4b: upper working disc



elevated grinding effect at the margin of the working layer  36: slight decrease in the thickness of the
semiconductor wafer 5 37: processing traces (sawing cuts; anisotropic roughness) 38: region of the
semiconductorgv Er W§SJ'[C§BSVE\I?epS over the margin of the working layer in the workpiece excursion 10
39: increased r ffé e Piycit decrease in the thickness of the semiconductor wafer in the
marginal region. 15 41: unlimited deflection of the workpiece guide cage 42: double-sided
processing machine 43: upper pivoting arm 20 44 base 45: pivoting device 25 46: rotation
axis 48: guide of the sleeve 50: shoulder on the circumference of the sleeve 30 52: guide surface

5: guide cage for workpieces {“"carrier disc")
6: workplece excursion
5 Ta: outer drive wheel (gear wheel / pin ring)
7b: inner drive wheel (gear wheel / pin ring)
8: machine base
10
9: pin ring height adjustment
10: outer teeth of the workpiece guide cage
15 11: pin
12: pin sleeve
13a: lower carrier disc guide
20
13b: upper carrier disc guide
l4a: thickness decrease due to wear of the lower working layer
25 14b: thickness decrease due to wear of the upper working laver

i5: groove

16: limited bending of the workpiece guide cage

30
17: projection of the workpiece from the guide cage
18a: separated workpiece carrier in the workpiece excursion /
ring, bottom

35

18b: separated workpiece carrier in the workpiece excursion /



56, 58: side surfaces of the groove 35 60: bevel at groove edge 2008P00107DE/Ki 24 62: workpiece
64: working gap 5 Detailed Description of the Invention The invention will be described in detail below
with the aid sz%iggﬂ:' OI.H)EJ ss indicated otherwise, identical reference symbols designate
identical objects In the figures. Fig. 1 shows the basic construction of a device according to the
invention for the double-sided processing of flat 15 workpieces. A double-sided processing machine 42
with planetary kinematics is illustrated in the example ipzFig. 1. The device 42 has an upper pivoting
arm 43, which can be pivoted about a vertical 20 axis by means of a pivoting device 45 mounted on a
lower base 441.:]%1 upper working disc 4b is carried on the pivoting arm 43. The upper working disc 4b
can be driven’in rgt’ary fAshion by means of a drive motor (not illustrated in more specific detail in Fig.
1). On its underside (not illustrated in Fig. 1), the 25 working disc 4b has a working surface, which can
be provided with.a working layendependingonythepr éingutxgpl%%gffgﬂgg. The base 44 has a
carrier section 8, which carries a lower working disc 4a. It likewise has a working surface on its top
side. The lower working disc 4a can likewise be driven in a 30 rotary fashion by means of a drive
motor (nct illusftateed) agi-partivalatinghd bppssité Hirection to the upper working disc 4b. Arranged on
the lower working disc 4a are a plurality of carrier discs 5 each having cutouts 25 for workpieces to

process, in th%fresent case sem'%conductor wafers to be
¢ migration of the workpiece from the guide cage

22: eruption of the plastic molding from the guide cage

10
23: fracture of the semiconductor wafer
24: marginal region of the semiconductor wafer, which enters
excursion

15

25: reception opening for semiconductor wafer
26: readiustment of the guide device
20 27: play of the semiconductor wafer in the reception opening
28: excerpt (detailed representation)
297 anti-wear coating of the carrier disc
25
30: (steel) core of the carrier disc
31: support ring
30  32: opening of the guide device for the carrier discs
33: funnel-shaped groove opening
34: opening in the carrier disc guide for the pin sleeve

35

35: reduced thickness of the semiconductor wafer due to



35 processed. In the exemplary embodiment illustrated, the carrier discs 5 consist of a plastic. The
carrier discs 5 have outer 2008P00107DE/Ki 25 teeth 10, with which they come into engagement with
an inner pin ring 7. aggmgﬁtﬁ% ring 7a of the device. The inner pin ring 7b and the outer pin ring
7a each have a multiplicity of pin ‘arrangements, which, in the example illustrated, are 5 formed in each
case from a cylindrical pin and a sleeve mounted in rotatable fashion on the pin. A rolling device is
formed in this way, wherein the carrier discs 5 are likewise2set in rotation in the event of a rotation of
the lower working disc 4a by means of the inner pin ring 7b. The workpieces arranged 10 in the
cutouts in the carri%regriggsg thep move al cycloid Eaths. For processing purposes the workpieces

to be processed aré insarted Mo thE S irfthe C5riBRARER £idth® MALFaRe) LA¥ S result of

the pivoting of the pivoting arm 43, the two working discs 4a, 4b are aligned coaxially with respect to

one another. They ¢hen fargh bebweer themsglvesa working gap. irwhich are.apranged the cagrer,

discs 5 with the workpieces held by the latter. With at least one rotating upper 20 or lower working disc
4a, 4b, afterward the upper working disc 45, for example, is pressed onto the workpieces by means of
a highly precie |lchtingsystsa i Forhthe eppésaniniowen workmyidists 4n;j 45 rivveactecase a
press-on force thus then acts on the workpieces to be processed and the latter are 25 simultaneously
processed on botlg §1d%s. The co%c,tr ction and the function of such a double-sided processing

machine are knowr pef S&18th&pe %(S’n SRIRGTRMHE P FiF BSHuSFER SEBEHE 19V8ECERing to the

prior art. The margin of the working layer in the workpiece excursion

16 39: increased roughness

40: local decrease in the thickness of the semiconductor wafer
in the marginal region.

15 41: unlimited deflection of the workpiece guide cage
42: double-sided processing machine
43: upper pivoting arm
20
44: base
45: pivoting device
25 46: rotation axis
48: guide of the sieeve
50: shoulder on the circumference of the sleeve
30
52: guide surface

56, 58: side surfaces of the groove

35 60: bevel at groove edge



30 known sleeve 12' has a hollow-cylindrical form and during operation is placed onto the pins of the
inner and/or outer pin ring 7a, 7b of a device as shown in Fig. 1. In this case, it is mounted on the
respective pin in 9@@@@@@%% it can be rotated along the rotation axis 46 illustrated in a
dash-dotted 35 manner in Fig. 2. 2008P00107DE/Ki 26 Fig. 3 shows a sleeve 12 according to a first
exemplary embodiment of the invention. The sleeve 12 illustrated in Fig. 3 likewise has a 5
substantially cylindrical cutout by means of which it can be placed onto a pin of the pin rings 7a, 7b. In
this case, in particular all or some of the pins of one or both pin rings 7a, 7b can be provided with such
a sleeve 12. The %f_ev¥e(§rql(ustr%tgd in Fig. 3 have on their outer surface a guide 48, 10 which, in the
example illustrated; is ormgdl%y a shoulder 50 - extending around the circumference of the sleeve 12
- between a first, larger diameter and a second, smaller diameter of the sleeve 12. In this case, the
guide 48 has a raghallydrpging;ggide surface 52 as a result of this shoulder 50. During 15 operation,
the carrier discs 5 engage by their outer teeth into the region of the sleeve 12 having the smaller
diameter, wherein the radial guide surface 52 delimits the movement of the margins of the carrier discs
5 in an axial dire@RFARIGRIPEIRRLRRE oM SFathevEnkeRid-a% figure downward is 20 prevented.
Fig. 4 shows a sleeve 12 according to the invention according to a further exemplary embodiment. As

the guide 48, thiSﬁlleeve 12 has a cross-sectionally rectangular groove 15 extendjng 25 aroungrth
circumference of th_éa sleeve 1721 tﬁ%sizasge&?t gscgfr%re?s%srl Sd% Laj%nfejﬁﬁa%’g irﬁ%tt%et}gaio%l tﬁ%
sleeve 12 having®Etgmalistdiameter, said region being formed by the base

10 Unless indicated otherwise, identical reference symbols

designate identical objects in the figures.

Fig. 1 shows the basic construction of a device according to
the invention for the double~-sided processing of flat

15 workpieces.

A double-sided processing machine 42 with planetary kinematics
is illustrated in the example in Fig. 1. The device 42 has an
upper pivoting arm 43, which can be pivoted about a vertical

20 axis by means of a pivoting device 45 mounted on a lower base
44. An upper working disc 4b is carried on the pivoting arm 43.
The upper working disc 4b can be driven in rotary fashion by
means of a drive motor (not illustrated in more specific detail
in Fig. 1). On its underside (not illustrated in Fig. 1), the

25 working disc 4b has a working surface, which can be provided
with a working layer depending on the processing to be
effected. The base 44 has a carrier section 8, which carries a
lower working disc 4a. It likewise has a working surface on its
top side. The lower working disc 4a can likewise be driven in a

30 rotary fashion by means of a drive motor {not illustrated), in
particular in the opposite direction to the upper working disc
4b. Arranged on the lower working disc 4a are a plurality of
carrier discs 5 each having cutouts 25 for workpieces to
process, in the present case semiconductor wafers to be

35 processed. In the exemplary embodiment illustrated, the carrier

discs 5 consist of a plastic., The carrier discs 5 have outer



of the groove. Side surfaces 56, 58 of the groove 15 form a guide of the margins of the carrier discs 5
in such a way that 30 these can move out of the groove neither in an axial direction upward nor in an
axial direction downward. The groove can permit a small amount of play of the carrier discs 5 by virtue
of the fact thaP R 404 Mk Kithat is greater than the thickness of the carrier disc 5 guided in the
groove 15 by 350.1 mm to 0.5 mm. 2008P00107DE/Ki 27 In the case of the exemplary embodiment of
a sleeve 12 according to the invention as illustrated iggig. 5, in contrast to the exemplary embodiment
from Fig. 4, two circumferential grooves 15 having different widths wl and w2 are 5 provided. By
means of the two grooves 15, carrier discs 5 having different thicknesses can be guided by the same
sleeve 12. F&6REHIS puPposd. il thb tabetdfelie cevice sliowr iy Egprk thevwninér pin ringhga and the

outer pin ring 7R Garmie TROWHEdLY Biaans ofia height-apjusiablemoyalwherein @ 10,lifting device is
provided for the mount. % me%n%fcggthe lifting device, it is_possible to adjust the_height of the pin rings
7a, 7b and With them the Sledves 17 affAhgedon e Bifs. ih frchay2 e piftikith e Sikeles 12

mounted thepdoPimraaine easiioa carmbealighed With tecogriectiicighst- 5 pesitioarer the carrier

disc 5 tebe guigdeddn sachease:Jhe exemplanyembadiment showniuFig. 6,cpbinesthe. 4
circumferential shogl er %%Ow#thﬁtge circumferential radial guide surface 52 from Fig. 3 with the
5678 1850 HRRTER: 4brihe &ther hAnd i BRCESHERS pbSsibhFtRfbugh a

circumferentiat grroove i
suitable heighiadjustinenithyradansiof tive fiftingrdeliiee swith dive slesvewlia dlustratechin Fig. 6, both to
delimit the meyegran:of scemparslivaly dinLardendissd 8% the lower working disc
4a by means of the inner pin ring 7b. The workpieces arranged
10 in the cutouts in the carrier discs 5 then move along cycloid
paths.

For processing purposes the workpieces to be processed are
inserted into the cutouts 25 in the carrier discs 5 (not

15 illustrated). As a result of the pivoting of the pivoting arm
43, the two working discs 4a, 4b are aligned coaxially with
respect to one another, They then form between themselves a
working gap, in which are arranged the carrier discs 5 with the
workpieces held by the latter. With at least one rotating upper

20 or lower working disc 4a, 4b, afterward the upper working disc
4b, for example, is pressed onto the workpieces by means of a .
highly precise loading system. From the upper and lower working
discs 4a, 4b, in each case a press-on force thus then acts on
the workpieces to be processed and the latter are

25 simultanecusly processed on both sides. The construction and
the function of such a double-~sided processing machine are

known per se to the person skilled in the art.

Fig 2 illustrates a sleeve 12’ according to the prior art. The
30  known sleeve 127 has a hellow-cylindrical form and during

operation is placed onto the pins of the inner and/or outer pin

ring 7a, 7b of a device as shown in Fig. 1. In this case, it is

mounted on the respective pin in a manner such that it can be

rotated along the rotation axis 46 illustrated in a dash-dotted
35 manner in Fig. 2.



both sides axially in the circumferential groove 15 and to 25 delimit for example the movement of
carrier discs or other tools of considerable thickness by means of the radial guide surface 52 of the
shoulder 50 on one side axially. This increases the flexibility of the device according to the invention.
30. The sleeved A25RA8HAEREIARIg. 7 largely correspond to the sleeves shown in Fig. 6. In the case of
the sleeve 12 in Fig. 7, however, the groove 15 has a circumferential bevel 60 in each case at both
edges of its groove opening. The bevels 60 35 can ha zan opening angle a of 10 to 45 in each case
relative to the groove, and in particular relative to its side surfaces 2008P00107DE/Ki 28 56, 58. The
bevelings of the groove 15 facilitate the receiving of the carrier discs 5 in the groove 15 and reduce the
risk of damageFéethe3caier 8liscss3.eEven Hodgivcodésgonding baveds: 66aaptevided only at the

groove edges Hmbigd imdlrie also BrRossikie, of gaurse, for the radial guide surface 52 of the shoulder
50 to have a corresponding bevel. Likewise, one or a plurality of corresponding bevels can be provided
in the case of the exemplary embodiments of the sleeve 12 as shown in Figs. 3 to 6. Instead of the
bevels, it is alstheoridetealsie 1 10l dowatr teeddges Bithe §robleswiSsantfos of the radial guide

surfaces 52. Thasieave 12illysteaed:in Figa1 is-shawp pavtialbyinan epgrating pesitign byway of

example and e%remely 15 schematically in Fig. 8. IL goes without saying that the proportions of the
individual comBSASREPSRSE Aré Mt depicted FeRiSticat) ¥5r thierilli&tration. e fiGaREreviRls the
carrier disc 5, whithiholbigrinadtslctouts26 ivfatheastnsorkpieses 62 thattdrersimuttangsusly,

}Nocessedcn1bgﬂb§ge§e provided with such a sleeve 12. The sleeves
: illustrated in Fig. 3 have on their outer surface a guide 48,
10 which, in the example illustrated, is formed by a shoulder 50 -
extending around the circumference of the sleeve 12 - between a
first, larger diameter and a second, smaller diameter of the
sleeve 12. In this case, the guide 48 has a radially extending
i gulde surface 52 as a result of this shoulder 530. During
: 15 operation, the carrier discs 5 engage by their outer teeth into
the region of the sleeve 12 having the smaller diameter,
wherein the radial guide surface 52 delimits the movement of
the margins of the carrier discs 5 in an axial direction in

such a way that an axial movement in the figure downward is
20 prevented.

Fig. 4 shows a sleeve 12 according to the invention according
to a further exemplary embodiment. As the guide 48, this sleeve
12 has a cross-sectionally rectangular groove 15 extending

25 around the circumference of the sleeve 12. In this case, the
carrier discs 5 in turn engage into the region of the sleeve 12
having a smaller diameter, saild region being formed by the base
of the groove. Side surfaces 56, 58 cof the greocove 15 form a
gulde of the margins of the carrier discs 5 in such a way that

30 these can move out of the groove neither in an axial direction
upward nor in an axial direction downward. The groove can
permit a small amount of play of the carrier discs 5 by virtue
of the fact that it has a width w that is greater than the
thickness of the carrier disc 5 guided in the groove 15 by

35 0.1 mm to C.5 mm.



20 in the working gap 64 between the upper working disc 4b and the lower working disc 4a. The
carrier disc 5 is in engagement by its outer teeth 10 with the sleeve 12 and in particular the section

formed by the ba?eo%ﬁtfo%o@f \fg;.:[hin the groove 15 having a smaller diameter. The carrier disc 5 is
delimited 25 axially with regar Jlts movement with a small amount of play in the groove 15 in both

directions. A considerable vertical movement of the carrier disc 5 in the region outside the working gap
64 is reliably avoided in this way. 30 It is pointed out that even though a machine having pin rings (7a,
7Db) is described in the exemplary embodiment illustrated, the pin arrangements correspondingly

haying a guide fog}lhetgarrier disc:sf according to the invention a machine having a gear wheel
arrangement, thaf 15 to Say an infer AR oﬁf%%ﬂéjéeﬁr% frReriHatedd 8f iR MmhefBRdduter pin ring,
could likewise be §regitednin whidheasatmngeanrarangémests sandhen heig. 2608PA0107DE/Ki 29

corresponding guides: r44¢. 13 sPRWsdhempian Mewpfihe lower \@gg%ng.ggc 42 of g double-sided

processing machinge suitaple for garrying out the 5 method according to the'invention. The lower

working disc 4a iS TepTeReRted With the Sppligd IdweP Workifigdayer EBRbistAe dis WorkR@ lHyerre
9 pres . . . <
carrier 2a andl a warkirigitayer Ba, madrthedllingedevice formedkby 1186 inner-iQ:pinarirg €7%) and outer
pin ring (7a) for thexwprkpigee guids cage { GAIHELASCS,yp)yuith inseried workpieces 1 o1 ceve
(seémiconductor wlagers%. 11 a}rgd 12 denote the pin and pin sleeve of the pin ring.
; . For this purpose, in the case of the device shown in
i Fig. 1, the inner pin ring 7a and the outer pin ring 7b can be
; mounted by means of a height~adjustable mount, wherein a
16  lifting device is provided for the mount. By means of the
lifting device, it is possible to adjust the height of the pin
rings 7a, Tb and with them the sleeves 12 arranged on the pins.
In this way, the pins with the sleeves 12 mounted thereon in
rotatable fashion can be aligned with the correct height

15 ©position for the carrier disc 5 to be guided in each case.

The exemplary embodiment shown in Fig. 6 combines the
circumferential shoulder 50 with the circumferential radial
guide surface 5Z from Fig. 3 with the circumferential groove 15
20 from Fig. 4, on the other hand. It is once again possible,
through a suitable height adjustment by means of the lifting
device, with the sleeve 12 illustrated in Fig. 6, both to
delimit the movement of a comparatively thin carrier disc 5 on
both sides axially in the circumferential groove 15 and to
25 delimit for example the movement of carrier discs or other
tools of considerable thickness by means of the radial guide
surface 52 of the shoulder 50 on one side axially. This
increases the flexibility of the device according to the
invention.
30
The sleeves 12 illustrated in Fig. 7 largely correspond to the
sleeves shown in Fig. 6. In the case of the sleeve 12 in
¥ig. 7, however, the groove 15 has a circumferential bevel 60
in each case at both edges of its groove opening. The bevels 60
35 can have an opening angle o of 10° to 45° in each case relative

to the groove, and 1ln particular relative to its side surfaces



15 Fig. 133 depicts a detailed representation of excerpt 28 from Fig. 1314.. In order to avoid damage
on the semiconductor wafer 1 due to hard contact (fracture, splintering) or contamination with the e.g.
metallic material of the carrier disc 5, the reception opening 25 of the carrier disc 5 is lined with a 20
plastic insert 20. @pgtspathpergr the working layer 3a, a part 6 of the semiconductor wafer 1
temporarily projects beyond the inner or outer edge of the working layer owing to the rotation of the
carrier disc 5. This is referred to as "workpiece excursion”. Since the semiconductor wafer 1 is 25
inserted with play 27 into the reception opening 25 of the e&rier disc 5, it can rotate freely so that an
annular region 24 of the semiconductor wafer 1 enters into excursion 6 in the course of the processing.

30'0wing to Wearséhe g\g)rklﬂg ayer perlenc thickness re tion durin cessing, This
takes place inside tHe annular suiréf%acgiov vahlch%ﬁe sEhticondu l% %9 Raterss ggh tHeSCS et

the processing. Wifertfife 8ARGRE SuFtheEdics ihBideheaimmigr Worling Ia:y@uaé'trb?&lghxslﬁpedf

thickness 35 profitaisaget up radially eye: the wgéléﬂﬁgﬂa}/@fvéfﬁllsd?@ﬁjéﬁo 12igyialgempyal
at the edge of the %ergkcéa g&dggogPQON?DEr{Kl 30 Waferg'e e roII- w |ch undesl,red Yet

when the working layer lies fully |nS|de e swept annglar surface, e semlco ducl’or afefs 2+
experience aS\NorR&%%e%&;urﬁénWéﬁ edeerrolibeff Hoes nbt getde SsAnfekpidce excursion is

known, for examplacfiomeREst02 0% HAB Q58 A¥re WGP M@ecgmy@gn theccarpiep disc
also projects 10 QVer & |z able en?th Wlthout U|d|n fro the wo%kln%a%) ﬁ$ee ed by the upper and

lower working discs. The Jbe)ﬁdlng SPtHe RIS cpgc in fﬁe Dricrart 8h uﬁn&%?tf?@é&mer
dBpS(nngdetheqﬁﬂkp@S%ﬁeﬁy}ﬁéahgmbodlments of the sleeve 12 as shown in

Figs. 3 to 6. Instead of the bevels, it is also conceivable to

10 round the edges of the grooves 15 and/or of the radial guide
surfaces 52.

The sleeve 12 illustrated in Fig. 7 is shown partially in an
operating position by way of example and extremely

15  schematically in Fig. 8. It goes without saying that the
proportions of the individual component parts are not depicted
realistically for the illustration. The figure reveals the
carrier disc 5, which holds in its cutouts 25 in each case
workpieces 62 that are simultaneously processed on both sides

20 in the working gap 64 between the upper working disc 4b and the
lower working disc 4a. The carrier disc 5 is in engagement by
its outer teeth 10 with the sleeve 12 and in particular the
section formed by the base vf the groove within the groove 15
having a smaller diameter. The carrier disc 5 is delimited

25 axially with regard to its movement with a small amount of play
in the groove 15 in both directions. A considerable vertical
movement of the carrier disc 5 in the region ocutside the

working gap 64 is reliably avoided in this way.

30 It is peointed out that even though a machine having pin rings
{(7a, 7b) 1is described in the exemplary embodiment illustrated,
the pin arrangements correspondingly having a guide for the
carrier discs, according to the invention a machine having a
gear wheel arrangement, that is to say an inner and outer gear

35 wheel instead of the inner and outer pin ring, could likewise

be provided, in which case the gear arrangements can then have



15 of a support ring are illustrated schematically below (Fig. 12). Fig. 12A shows the cross section
through the upper 4a and lower working disc 4b with an upper 3b and lower working layer 3a on 20
working layer carrjers 2b and 2a, and a carrier disc 5 with a reception opening 25 for the
semiconductor ngﬁﬁ?%&b‘rgﬁggées into a pin 11 with a pin sleeve 12 of the outer gear wheel. In
the prior art, the carrier disc is not guided in the excursion region 6 and beyond to its outer teeth 10.
When the 25 semiconductor wafers are moved during the pgocessing, the rolling device transmits high
forces to the carrier discs. The carrier discs then sometimes bend considerably in the unguided
excursion region. This is known from lapping, in which a large excursion is preferred. 30 In PPG
methods, the ben&ﬁr@’ﬁ%ﬁ‘ﬂﬂﬁgﬁﬁﬁ)rﬂﬁﬁégﬂﬁy the carrier discs consisting only of a thin
stiffness-imparting core material 30, for example of steel, which is coated on both sides with an

anti-wear coating g9 thaj gogg nos coplribute to 35 the stiffness.(Fig. 12C and Fig..12D).
2008P00107DE/KIi 3% For the PPG meth%%l’,g rrtlnllslgr)’llge e\?i%éegq\}ﬁthl(g?) rﬁegsou?rg%rfgr 8€Ji%ﬁ:ng4 the éaﬁ’ier

discs in the moveRfeHt Hamd apé thareferasinsyitmidimem sisl padriart futhot camierdisoyuidiag in
excursion (Fi§. 1249: theicaiiesisets thentsemetimas-hent (41) so that its outer teeth 10 leave the
guiding by the pin 11 and pin sleeve 12 of the pin ring 7a and "jump over". Furthermore, the
semiconductor wafers 1 sometimes project (17) from the carrier 10 disc 5 so much that they are no
longer guided by it&Fecéptih HEEHRDS VPHET tHe camriaratise B eotates irtitertdrd tyeMoskingatises
4a fand 4b or the wotkingdayerss, ardsvferaeg of a working layer carrier 2a and a

working layer 3a, and the rolling device formed by the inner

10 pin ring (7b) and outer pin ring {(7a) for the workpiece guide
cage ("carrier discs", 5) with inserted workpieces 1 {semi-

conductor wafers). 1l and 12 denote the pin and pin sleeve of
the pin ring.

15 Fig. 13B depicts a detailed representation of excerpt 28 from
Fig. 13A. In order to aveoid damage on the semiconductor wafer 1
due to hard contact (fracture, splintering} or contamination
with the e.g. metallic material of the carrier disc 5, the
reception opening 25 of the carrier disc 5 is lined with a

20  plastic insert 20. On its path over the working layer 3a, a
part & of the semiconductor wafer 1 temporarily projects beyond
the inner or outer edge of the working layer owing to the
rotation of the carrier disc 5. This is referrsd to as
"workpiece excursion". Since the semiconductor wafer 1 is

25 inserted with play 27 into the reception opening 25 of the
carrier disc 5, it can rotate freely so that an annular region

24 of the semiconductor wafer 1 enters into excursion 6 in the
course of the processing.

30 Owing to wear, the working layer experiences a thickness
reduction during the processing. This takes place inside the
annular surface over which the semiconductor wafers sweep in
the course of the processing. When the annular surface lies
inside the annular werking layer, a "trough~shaped” thickness

35 profile is set up radially over the working layer. This leads

to enhanced material removal at the edge of the semiconductor



the carrier disc back into the working gap, the edge of the semiconductor wafer may be damaged, or
fracture may occur. 15 In the prior art, suitable carrier discs usually have "plastic insert" which lines the
reception opening. le_is shown by Fig. 12C. When the semiconductor wafer is forced back
into the recep%%%c?ge%n(?rfgﬁ&%{fe-entering the working gap, as 20 shown by Fig. 12D, the plastic
insert 20 therefore often erupts (22) or the semiconductor wafer itself breaks (23). This leads to
damage or destruction of the semiconductor wafers andghe carrier discs, and usually therefore also
damage of the working layers 3a and 3b owing to fragments of the two in the working 25gap. As a
suitable countermeasure, Fig. 12B represents a device in the form of a height-adjustable (19) so-called
"support ring” £ Rihdusiidfe EaopoR fihg carffirhifexcesiRassendify of 8b #asarkBRdisc in one
direction (16), ivdoksmmtlhomeverigrevéni digdesirsdiapitacd slepativsefron thespirrerg guide:(41), so

that the device agcording. . 4Boes okallowhe obieg! of secuiely guiding dhe sasier disc

without eruption and with Iowﬁconstraining forces in the excursion 35 region to be achieved to a
sufficient degré® Bn TRe LIREThERE St BrivertS thimpeded flow of the cooling lubricant 2008P00
07DE/Ki 32 (water) and grinding slurry out from the working gap over the edge of the working disc.

This may lead jo ,agyaplapina: with ss,pf atinding, actieg, and.in padicular yndgsingbhegting in the
working gap. S(I}J:E:g] rb%agtinzglmay lead to deformation of the !

Cwing to a workpiece excursion, the carrier disc also projects
10  over a sizeable length without guiding from the working gap

formed by the upper and lower working discs.

The bending of the carrier disc in the prior art and also the
guiding of the carrier discs outside the working gap by means

15 of a support ring are illustrated schematically below
{Fig. 12).

Fig. 12A shows the cross section through the upper 4a and lower
working disc 4b with an upper 3b and lower working layer 3a on
20 working layer carriers 2b and 2a, and a carrier disc 5 with a
reception opening 25 for the semiconductor wafer 1, which
engages into a pin 11 with a pin slesve 12 of the outer gear
wheel. In the prior art, the carrier disc is not guided in the
excursion region 6 and beyond to its outer teeth 10. When the
25 semiconductor wafers are moved during the processing, the
rolliing device transmits high forces to the carrier discs. The
carrier discs then sometimes bend considerably in the unguided
excursion region. This is known from lapping, in which a large
excursion is preferred.
30
In PPG methods, the bending is further promoted by the carrier
discs consisting only of a thin stiffness-imparting core
material 30, for example of steel, which is coated on both
sides with an anti-wear cecating 29 that does not contribute to
35 the stiffness (Fig. 12C and Fig. 12D)}.



5 working discs, which may entail a deterioration of the planeparallelity achievable for the
semiconductor wafers processed in this way. The use of support rings according to Fig. 128 in PPG
methods is therefore less preferred. 10 Fig. 9 shows examples of double-sided carrier disc guiding in
excursion. FiP &P 8ReWSRE IdWer (13a) and an upper guide ring 13b, fitted on the height-adjustable
outer pin ring 7a - and in an 15 identical form on the inner pin ring 7b (not shown). They form an
opening 32, which is somewhat wider than the thicknffs of the carrier disc 5 and preferably widens in
a funnel shaped so that the carrier disc can easily be "inserted" and, in particular, its outer teeth 10 do
not remain hanging from the 20 guide opening 32. In machines suitable for carrying out the method
according toithe inventkiE thel@Findingsodd and Hearecheighi-adjustable{ Sy rHie €atrier disc guide 13a

and 13b cargiereiage eppsianiyihe readusted iniiofibsalhalit salways possible logompensate

for a position cha,r]j_%e of the 25 carrier discs due to wear of the working layers, so that the carrier disc
is guided witANBWHoPEe€ without forced bending. Fig. 98 shows the case in which the lower (3a) and
upper working layer 3b have respectively experienced wear 14a und 30 14b, so that the plane in which

the carrier disg angbsemicpnductor,waferare mpyed in she warkinggap isdisplaged hy the amount 26.
Readjustme %,Qf the,quide device 13a and 13b likewise by thi§ amount 12 then always leads to

guiding of thé¥ e riefffsts WitffoTEonstraifing Forces ek cErlioh - 88 STHEGEperdar &P disc guide
13b may be ghidediamund-te pee2006P04VOE/KE38uiding by the pin 11 and pin

sleeve 12 of the pin ring 7a and "jump over". Furthermore, the
semiconductor wafers 1 sometimes project (17} from the carrier

10 disc 5 sc much that they are no longer guided by its reception
opening. When the carrier disc 5 rotates further and the
working discs 4a and 4b or the working layers 3a and 3b force
the carrier disc back into the working gap, the edge of the
semiconductor wafer may be damaged, or fracture may occur.

15
In the prior art, suitable carrier discs usually have "plastic
insert" which lines the reception opening. An example is shown
by Fig. 12C., When the semiconductor wafer is forced back into
the reception opening upon re-entering the working gap, as

20 shown by Fig. 12D, the plastic insert 20 therefore often esrupts
{22) or the semiconductor wafer itself breaks {(23}. This leads
to damage or destructlion of the semiconductor wafers and the
carrier discs, and usually therefore also damage of the working

layers 3a and 3b owing to fragments of the two in the working
25 gap.

As a suitable countermeasure, Fig. 12B represenits a device in
the form of a height-adjustable (19) sc-called "suppcrt ring”
31. Although the suppert ring can limit excessive bending of

30 the carrier disc in one direction (16), it does not however
prevent undesired upward departure from the pin ring guide
(41), so that the device according to Fig. 4B does not allow
the object of securely guiding the carrier disc without
eruption and with low constraining forces in the excursion

35 region to be achieved to a sufficient degree. On the other

hand, it prevents unimpeded flow of the cooling lubricant



sleeves 12, as shown in Fig. 9A and Fig. 93, so that it likewise ensure positioning of the sleeves 12 on
the pins 11, or they may be guided through between the sleeves as shown in Fig. 9E. In this case, the
pin sleeves 1 j .corresponding openings 34 into the upper carrier disc guide 13b.
Further variar%gg%gg?%%r?ﬁ%%glthe upper carrier disc guide 13b on the machine frame 8 (Fig. 9C) or
on the upper 10 working disc 4b (Fig. 9D). In the former case the upper guide 13b cannot be
readjusted so that, when tracking the lower guide 13a,3pe guide gap 32 widens in the course of wear
of the working layers 3a and 3b by the amount of the working layer wear, and the carrier disc guiding
becomes som WQat "fose ". 15 This is nat however detrimental since, when using working layers

NG it B nfEthBa Wit B/picaiisAfe ERMIS BEnEBE MM, BRPCARRF diecan in no

suitable for catrying o
case bend so #Agsh tifattthe sepmikdndudtos avaf@h leavesithé seception” ageainyseridamagesihe plastic

insert, or the aasger gisc.canashialyA0 disengage fiprpdae aling feyice. 4y Mg lafler cage (Flo- 90)
e

the effect of the wear :lf of the upper \%/orkin layer 3b is that the upper carrier disc gul
presses the cartier s 5o Bomatitiat Fde Agalff honrier “hiS RIRSTId . BB trife it extent.
Another disadvankigeisiZs tse high rlativey speed DI the dpperdanier thsc gidenk3hp imealation to the

lower carrier dige guide 139, and partieularly in.relgtio ier dj i entially
with the rotat%nalﬁpeed dgterg}i*ned b% tgl%)fs%w%ﬁ%tgt%%ﬁ%%t%ar%%%f(iér%%\rMp%n %ﬁ%t%%g% Fig. 10
y

shows exempfary embodidentstor 88 SRR Firstmdo i acesdimgidthfFt@entidB. 10 Fig.
10A shows a pitsileevéd®s wiichiiveneding eirtesderemntife 35 gooves 15. The base circle diameter of
the grooving is equal to that of the outer gearing 10 of the carrier disc 5. The

1C Fig. 9 shows examples of double~-sided carrier disc guiding in

excursion.

Fig. 92 shows a lower (13a) and an upper guide ring 13b, fitted
on the height-adjustable outer pin ring 7a - and in an

15  identical form on the inner pin ring 7b (not shown). They form
an opening 32, which is somewhat wider than the thickness of
the carrier disc 5 and preferably widens in a funnel shaped so
that the carrier disc can easily be "inserted" and, in
particular, its outer teeth 10 do not remain hanging from the

20 guide opening 32. In machines suitable for carrying out the
method according to the invention, the pin rings 7a and 7b are
height-adiustable (9). The carrier disc guide 13a and 13b can
therefore constantly be readjusted in height so that it is
always possible to compensate for a position change of the

25 carrier discs due to wear of the working layers, so that the

carrier disc is guided with low forces without forced bending.

Fig. 9B shows the case in which the lower (3a) and upper
working layer 3b have respectively experienced wear l4a und

30 14b, so that the plane in which the carrier disc and
semiconductor wafer are moved in the working gap ils displaced
by the amount 26. Readjustment of the guide device 13a and 13b
likewise by this amcunt 12 then always leads to guiding of the
carrier discs without constraining forces in excursion.

35

The upper carrier disc guide 13b may be guided around the pin



2008900107DE/Ki 34 grooves or channels 15 are preferably widened outward (33), so that the carrier
disc can easily be "inserted" during the rolling process. Also preferably, the pin sleeve 12 is provided
with a plurality of 5%@@@&1057 %éhat the channels can be 5 changed after wear due to use. According
to the invention, preferably onlé &buter pin ring 7a is equipped with channeled sleeves 12, since the
torques acting on the carrier disc 5 are higher here and the carrier discs can more easily be placed
into the rolling device formed by the outer 7a and inner 10-in ring 7b and removed again. It is
however also preferred for both pin rings to be equipped with grooved sleeves 12. Fig. 10B shows the
inventive use of gri%\e/e?d sleeves 12 after the occurrence of wear 14a of the lower (3a) and 14b of the

15 upper working TAy&t 36" thedi8SlatBRTEht 6 S MBv&REnT b%nPBr theccdhigk dise 5 and
semiconductor wafékéwesaltiegsfrom thesiedoeamecdnmpensdaiedvesby heightiadiugtmentis of the

pin ring 7a, s tha the £ayrigrgise S isauided in 2 plgpaciashion i dowfgrees.and wilhay farced
bending. 20 Height adjusiment 9 of the pin ring 7a is, however, less preferred. V\?hen using muﬁlply
grooved sleeves T2t isBrefdrabtE wherFEfandifg Pdarrl BRES 1 pIaTER ffts dHoER&ESroove or
channel 15, &. FigolGe sideiyit magljustmentgsoftheipingingiéa isopet-absalutely necessayy; a5 Figs
10C to 10E show pther exemplary embodiments of grooved sleeves 12 according to the invention
according to the number of channels 15 (Fig. 10C, Fig. 10D) or, in the case of a simple rolling device,
only with fixed pins 11 and without freely

Further variants consist in fitting the upper carrier disc
guide 13b on the machine frame 8 (Fig. 9C) or on the upper

10 working disc 4b (Fig. 8D). In the former case the upper guide
13b cannot be readjusted so that, when tracking the lower guide
13a, the guide gap 32 widens in the course of wear of the
working layers 3a and 3b by the amount of the working layer
wear, and the carrier disc guiding becomes somewhat "looser".

15 This is not however detrimental since, when using working
layers suitable for carrying out the method with typical usable
heights of max 1 mm, the carrier disc can in no case bend so
much that the semiconductor wafer leaves the reception opening
or damages the plastic insert, or the carrier disc can actually

20 disengage from the rolling device.
In the latter case (Fig. 9D), the effect of the wear 14b of the
upper working layer 3b is that the upper carrier disc guide 13b
presses the carrier disc 5 down somewhat; here again, however,
this is not to a detrimental extent. Another disadvantage is

25 the high relative speed of the upper carrier disc guide 13b in
relation to the lower carrier disc guide 13a, and particularly
in relation to the carrier discs 5 which rotate essentially
with the rotational speed determined by the slowly rotating
outer (7a) or inner pin ring {(7b).

30
Fig. 10 shows exemplary embodiments for carrying out the first

method according to the invention.

FPig. 10A shows a pin sleeve 12, which contains circumferential
35 grooves 15. The base circle diameter of the grooving is equal

to that of the outer gearing 10 of the carrier disc 5. The



30 rotatable sleeves 12 (Fig. 10E). The pins 11, or pin sleeves 12, of the inner and outer pin rings 7a
and 7b of the PPG grinding device transmit all the forces required for rolling and movement of the
carrier disc 5 35 in the working gap. High compressive forces therefore occur between the (rotatable)
pin sleeve 12HHFHelfdREKthe 2008P00107DE/Ki 35 outer teeth of the carrier disc 5, and also
friction forces in the case of pin rings 7a/7b with stiff forces (non-rolling running). The pins/pin sleeves
11/12 and tooth flanks must therefore have a high m gerial strength. The material of the 5 core of the
carrier disc 5, which imparts the stiffness necessary for the carrier disc 5 and therefore usually
consists of (hardened) steel, another (hardened) metal or a (fiber-reinforced) composite of
high-strengtb ptastics satisfiésitinis strehytia cenditiofcaramilay . \Sidelae dnatetiatsrith hidgh strength 10
and low wearare irgtereed-fordbepigs 1d.and pins sigeyes 42, Jheduins 14,404, pinglgeves 12 are

therefore prefe blé made of steel or another (hardened) metal, particularly Ereferably of hard metal
(cemented caPBitERInRIRTES Tarbitg LR SEGF BRicAl appficRidhs J Sifich CohfarRiralionsst the
workpieces ¥5 by metalabrasion mistberavelded, it iscalshpreferableheuselseewes 2 made of a

high-strgngtemﬂ%%ir@f&@gi%@ﬂmgu@cs glass: of Gashan figerreipforeed REEK polyether ether
ketone) or other ermﬁ- or dgrorper com+posite plastics, as well as those made of materials with high
abrasion stré’ﬁ&ﬁ%g A/ 0w ditfing WiGorS 18 &xdifipl &bt -t RS p B Athide (“nylon®),
aramid (PAIcRENn pobdceta<Pds), Polyphierng (RRS) rpalysealfore (R8Y) ofhé e bediment of pin rings

in which the pins. 13 carty 25 selafablesleeyes 12 that.can folloy by coratatia the relative mavement

between the gear wheel 7a/7b and the, outer teeth of the carrier disc 5, which occurs during the rolling
of the carriePdREY id PafticUisry PrefehE S S6 it tRELR2VRE 19°CanTotte partiifarya8sily and

with lohOwearion thiengingt and removed again. It is however also preferred for
both pin rings to be eqguipped with grooved sleeves 12.

Fig. 10B shows the inventive use of grooved slieeves 12 after
the occurrence of wear 1l4a of the lower (3a) and 14b of the

15 upper working layer 3b: the displacement 26 of the movement
plane of the carrier disc 5 and semiconductor wafer 1 resulting
from the wear can be compensated for by height adjustment 9 of
the pin ring 72, so that the carrier disc 5 is guided in a
planar fashion with low forces and without forced bending.

20 Height adjustment 9 of the pin ring 7a is, however, less
preferrad. When using multiply grooved sleeves 12, it is
preferable when changing a carrier disc 5 to place it into
another groove or channel 15, cf. Fig. 10F. Height adjustment 5
of the pin ring 7a is not absolutely necessary.

25
Figs 10C to 10E show other exemplary embodiments of grooved
sleeves 12 according to the invention according to the number
of channels 15 (Fig. 10C, PFig. 10D) or, in the case of z simple

roliing device, only with fixed pins 11 and without freely
30 rotatable sleeves 12 (Fig. 10E).

The pins 11, or pin sleeves 12, of the inner and outer pin
rings 7a and 7b of the PPG grinding device transmit all the
forces required for rolling and movement of the carrier disc 5
35 in the working gap. High compressive forces therefore occur
between the (rotatable) pin sleeve 12 and the flank of the



30 11, the sleeve 12 may also be configured in multiple parts and consist externally of the particularly
suitable high-strength material described, which enters into engagement with the carrier disc 5, and

internally of a i ' lqyv sliding friction coefficient (for example polypropylene PP, 35
polyethylene é]é%tgg@gﬁé?gg%[%n 6, nylon 12, nylon 66], polyethylene terephthalate PET,
polytetrafluoroethylene PTFE 2008P00107DE/Ki 36 ("Teflon"), polyvinylidene difluoride PVDF etc.).
The inner sliding layer may be configured in the form @fsn inner coating, or inner sleeves or rings
which are pressed or adhesively bonded in. 5 Vertically, the sleeves 12 are preferably guided loosely

by screwed "caps" of the pjns 11 or by a ring connected to the entire outer, pin,ring 7a/7b, so that they
camot Sl O RE Gt B e g TG SHF DR TR miore B eds o By H7 DA RE AT
direction, moréioe lessaniférmiysin i pamel Thdecartieh dists B plaferaisy consistol hardened material

(for example hardgngd steeh,and e gngagement suifage of the; outerdgeth withdhgsiseves 12 of

the pin ring 7a/7b is very 15 small. The pin sleeves 12 therefo&ié xperience increased wear. The wear
is particularly FIFERARSUEY Birfrifg 2, BHceigh (U tranSmitiscPiedd (GleatéFlever).
Multiply gboovedsteevesh2 are preferablisrsdd, siticech 20ngiffetenttdransiel 5rezgsbe used after

wear without haying 1o replage the entite slieeves Fig. 2 shawsithe us6,0f the lgwey chapnekina
sleeve 12, for example after the ugger channel has been worn. The channel 15 to be used is selected

by placing the ¥arfi8RaRRIAR tHRC5tesfONHRG ThARRER HrER B Hiter™ss Reibht B8fustment 9 of
the pin rings 7acdnmd ZbchvthecPRG ghiheingfmiethiid, starsendisce bae used whichsfregqerovities with a

coating that prevegtzeantash gl e.angtallie) core ol ihe cagliardis vathheralragtyesaftbgvarking

10 and low wear are preferred for the pins 11 and pin sleeves 1Z.
The pins 11 and pin sleeves 12 are therefore preferably made of
steel or another (hardened) metal, particularly preferably of
hard metal (cemented carbides, tungsten carbide etc.). For
critical applications, in which contamination of the workpieces

15 by metal abrasion must be avoided, it is also preferable to use
sieeves 12 made of a high-strength composite plastic, in
particular glass- or carbon fiber-reinforced PEEK (polyether
ether ketone) or other thermo- or durocmer composite plastics,
as well as those made of materials with high abrasion strength

20 and/or low sliding friction, for example fiber-reinforced
polyamide ("nylon"), aramid (PAI, PEI), polyacetal (POM),
polyphenyl (PPS}, polysulfcne (PSU).

The embodiment of pin rings in which the pins 11 carry

25 rotatable sleeves 12 that can follow by corotation the relative
movement between the gear wheel 7a/7b and the outer teeth of
the carrier disc 5, which occurs during the rolling of the
carrier disc 5, is particularly preferred. Sc¢ that the sleeves
12 can rotate particularly easily and with low wear on the pins

30 11, the sleeve 12 may also be configured in multiple parts and
consist externally of the particularly suitable high-strength
material described, which enters into engagement with the
carrier disc 5, and internally of a material with a low sliding
friction coefficient (for example polypropylene PP,

35 polyethylene PE, polyamide [nylon 6, nylen 12, nylon 66],
polyethylene terephthalate PET, polytetrafluorcethylene PTFE



30 layer. During processing of the workpieces with the PPG grinding method, the carrier discs in the
working gap slide over the working layer (grinding pad). Shear and friction forces then occur on the
coating of the carrier discs. At contour edges of the coating, these forces are particularly 35 high and
particularly détpRRRAPIEE ftces occur. In order to avoid detachment of the coating or increased
wear, in 2008P00107DE/Ki 37 particular on the contour edges of the carrier disc coating, the coating -
particularly in the case of only partial surface coating3lg<ewise according to the invention - is configured
so that the length of the contour edges is as short as possible 5 and the profile of the contour edges
has curvatures which are as small as possible. Preferably, therefore, in particular an e.g. annular
region along{tHeegrbfite' bf theodytet nyéthdehtheddartiec dists igEfFunceated. Foe ekample, the coating

is configured ciraulagly ansb exiengledonta e autertesth only as 10 gk ag,the fase circle of the outer

teeth. Particularly preferably, the diameter of such a circular coating is even somewhat smaller than
the base ciragqﬁ/éﬁw%’[elo& tHe SifteF tEGRE FORTNE BiSr HatFhhaTegRIFFRASFe@By the coating must
not be so larydhthat patte dfahdeskpbsed metallic carrier 15 disc core come in contact with the
diamong of the grinding pad owing to bending of the carrier disc. The preferred width of the annular

region, expased.in addition to the teeth left uncoated inside the base circle of the outer teeth, is
ﬂmwek"eo_mgﬁﬁhS%%}Yr the sleeves 12 are preferably guided loosely by

screwed "caps" of the pins 11 or by a ring connected to the
entire outer pin ring 7a/7b, so that they cannot slip off the
pins and are guided on them with a more or less large play in

1C the wvertical direction, more or less uniformly in a plane.

The carrier discs 5 preferably consist of hardened material
(for example hardened steel), and the engagement surface of the
cuter teeth with the sleeves 12 of the pin ring 7a/7b is very
15 small. The pin sleeves 12 therefore experience increased wear.
The wear is particularly high in the outer pin ring 7a, since

high torques are transmitted there (greater lever).

Multiply grooved sleeves 12 are preferably used, since a
20 different channel 15 can be used after wear without having to
replace the entire sleeve., Fig. 2F shows the use of the lower
channel in a sleeve 12, for example after the upper channel has
been worn. The channel 15 to be used is selected by placing the
carrier disc into the corresponding channel, preferably after
25  height adjustment 9 of the pin rings 7a and 7b.

In the PPG grinding method, carrier discs are used which are
provided with a coating that prevents contact of the (metallic)
core of the carrier disc with the abrasive of the working

30 layer. buring processing of the workpieces with the PPG
grinding methed, the carrier discs in the working gap slide
over the working layer {grinding pad). Shear and friction
forces then occur on the coating of the carrier discs. At
contour edges of the coating, these forces are particularly

35 high and particularly defrimental peel forces occur. In order

to avold detachment of the coating or increased wear, in



In the preferred embodiment of the present invention for guiding the carrier discs in the region of the
workpiece excursion in the form of grooved pin sleeves or pins, the guiding channels come into
contact with the carrier disc only 25 along the tooth flanks of the outer teeth. In particular, the grooved
pins or pin skEERABUNEPSTOEL ikver come in contact with the coating of the carrier discs, so that this is
spared and not exposed to any additional wear. It is particularly preferable to coat the carrier discs with
a thermosetting 30 polyurethane elastomer with a Ia% hardness of from 50 to 90 Shore A, and
particularly preferably from 60 to 70 Shore A. Fig. 11"shows exemplary embodiments of devices for
carrying out the second method according to the invention, in which the 35 guiding of the carrier disc is
effected by g ahnalarbrremoves woskinguayerdes byfarcasndar ragienof she yearkinggdisc or
2008P0010 /K the worki r- ier,.which_comprises.ng working layer. The working layers
suitable for @%y%ﬁu%%e se%%%g%%%k%%ifcéﬁdﬁ%toct %ein\?séfnt%lnigre%gfa %’7 E;L:oﬁlél‘lrs BF 4 thicker
carrier layer R (botbm) 57H R85 F ARG HRBnEP WotRIng Y By BESBa ankE 35 oRBitiasiarabrasive
and act so asttetrentavel rragetial Thelguidingcofitheschysier discadn these-exemplary ambeodiments is
achieved in t ' ers:3 e that the desired workpigce excursion 6
is obtair?ed, %}l?t;tr?eﬁ Q%v(%rlﬁﬂiggilg)é//eé ?aﬁ%%égﬁgfw%gg% i%algyéﬁkgnai %?gth‘%}l\/\(f(grk?nrgelayer) are
formed up t&the’Bage Gt I8 WotkintPdisE T cvemBayorfid R 285 #ieg thé Rakiertdise 5agarkbend only by
a small amoeint 16abefolait beays onm arieng the profile of the outer teeth of the

carrier discs is left uncoated. For example, the coating is
configured circularly and extended onto the outer feeth only as

10 far as the base circle of the cuter teeth. Particularly
preferably, the diameter of such a circular coating is even
somewhat smaller than the base circle diameter of the outer
teeth. (On the other hand, the region left free by the coating
must not be sc large that parts of the exposed metallic carrier

15 disc core come in contact with the diamond of the grinding pad
owing to bending of the carrier disc. The preferred width of
the annular region, exposed in addition to the teeth left
uncoated inside the base circle of the outer teeth, is
therefore 0 - 5 mm.)

20
In the preferred embodiment of the present invention for
guiding the carrier discs in the region of the workpiece
excursion in the form of grooved pin sleeves or pins, the
guiding channels come into contact with the carrier disc only

25 aleong the tooth flanks of the outer teeth. In particular, the
grooved pins or pin sleeves therefore never come in contact
with the coating of the carrier discs, so that this is spared
and not exposed tc any additional wear. It is particularly
preferable to coat the carrier discs with a thermosetting

30 polyurethane elastomer with a layer hardness of from 50 to 90

Shore A, and particularly preferably from 6C to 70 Shore A.

Fig. 11 shows exemplary emboediments of devices for carrying out
the second method according to the invention, in which the
35 guiding of the carrier disc is effected by an annularly removed

working layer, i.e. by an annular region of the working disc or



the working layer carriers 2a or 2b, and further bending is thus prevented. Fig. 11B shows that the
deflection with 15 increasing wear 14a, 14b of the working layers is limited even more effectively. With
the working layers suitable for carrying out the method according to the invention, having a low usable
height of the2WBA&A§ 188/ the maximum bending of the carrier discs 5 is preferably so small that
their outer teeth 20 10 always engage into the bin sleeves 12 of the gear wheel 7a (outer) and 7b
(inner; not shown). Partial coating of the working lay 8carrier with a working layer, however, is difficult
in terms of manufacturing 25 technology. The embodiment in Fig. 11C is therefore particularly
preferred, which uses working layers 3a (bottom) and 3b (top) and working layer carriers 2a and 2b in
one piece artdsuratéiidelyytr 30are Uesiredrsize: farcting nevessary workpieee xgension 6, and

additional ringss16a fleyey warking dise) anch Bt (pnerworking dise) are fited Quierings18a and
18b which are mounted outside the outer 35 edge of thefv%gﬁlbg layer (rlgg. 1lcc)),,and ?nnefjrings

which are m3GREF S the b et CHYE IR RYE TG Ry &r FRBESHIwRT S008PGHEG7DE/KI 39 are
preferably used.rTise olitgreand@ innBraingsprefedbichdvethe sametiing madthysiriceniine extent of the

workpiege exgision “quitward3gnd o, inwardsis usvallyidentical s n g act so as to

remove material. The gulding of the carrier discs in these
exemplary embodiments is achieved in that the working layers 3a
and 3b are set back so that the desired workpiece excursion 6
is obtained, but the working layer carrier 2a {lower working

10 layer) and 2b (other working layer) are formed up to the edge
of the working disc or even beyond it, so that the carrier disc
5 can bend only by a small amount 16 before it bears on one of
the working layer carriers 2a or 2b, and further bending is
thus prevented. Fig. 11B shows that the deflection with

15 increasing wear l4a, 14b of the working layers is limited even
more effectively. With the working layers suitable for carrying
cut the method according to the invention, having a low usable
height of the working layers, the maximum bending of the
carrier discs 5 is preferably so small that their outer teeth

20 10 always engage into the pin sleeves 12 of the gear wheel 7a

{outer) and 7b {(inner; not shown).

Partial coating of the working layer carrier with a working

layer, however, is difficult in terms of manufacturing
25 technology.

The embodiment in Fig. 11C is therefore particularly preferred,
which uses working layers 3a (bottom) and 3b (top) and working
layer carriers 2a and 2b in one pilece and surface-wide up to
30 the desired size for the necessary workpiece excursion 6, and
additional rings 18a {(lower working disc) and 18b ({(upper

working disc} are fitted.

Outer rings 18a and 18b which are mounted outside the cuter
35 edge of the werking layer (Fig. 11C), and inner rings which are

mounted inside the inner edge of the working laver (not shown),



The inner diameter of the outer rings is equal to or greater than the outer diameter of the working layer
carriers 2a/2b with a working layer 3a/3b, and the outer diameter of the inner 10 rings is equal to or
less than the mne&%yp&éir{)%ﬁ vivorking layer carriers 2a/2b with a working layer 3a/3b. Particularly
preferably, the outer margins of the outer rings and the inner margins of the inner rings project beyond
the 15 outer and inner edges 4a (bottom) and 4b (top), respectively, and as close as possible to the
sleeves 12 on the outer (7a) and inner pin ring 7b (not sh@mn), so that the carrier discs are guided
over a region which is as large as possible and only very small maximum bending of the carrier disc is
achieved (16 20 in Fig. 11C). The present invention also relates to a semiconductor wafer.
Semiconductor waférsPRRATEGT &Fe Brétfifiidd by PPG according to 25 the prior art, have a range of
undesired properties which makes them unsuitable for demanding applications. Thus, the migration 21

described in Fig. $20 ofthe semigonduetor wafer 1,008 of the feception epening 25 %E@L?C%«%% ler

disc 5 bent (17) in excursion 6 does not necessarily lead to fracture 23 of the semiconductor wafér,
damage of the cafri@F§isttt 168S 93 orthe PIEsttREBHES UBSA HE AR infSiEWGTkiA§Yap. Often,
the semiconductotwaferds' sinsphy=ordy Iorcedamdera@émporarily very elevated pressure beyond the 35
outer and inner margins of the lower 3a and upper working layer 3b and "jumps" back into the

reception openingf25 of the 2008P00107DE/Ki 40
_ he inner diameter of the outer rings is equal to or greater

than the outer diameter of the working layer carriers 2a/2b
with a working layer 3a/3b, and the outer diameter of the inner
10 rings is equal to or less than the inner diameter of the

working layer carriers 2a/2b with a working layer 3a/3b.

Particularly preferably, the outer margins of the outer rings
and the inner margins of the inner rings project beyond the

: 15 outer and inner edges 4a (bottom) and 4b (top), respectively,
and as close as possible to the sleeves 12 on the outer (7a)
and inner pin ring 7b (net shown), so that the carrier discs
are guided over a region which is as large as possible and only

very small maximum bending of the carrier disc is achieved (16
20  in PFig. 11C).

The present invention also relates to a semiconductor wafer.

Semiconductor wafers, which are produced by PPG according to

25 the prior art, have a range of undesired properties which makes
them unsuitable for demanding applications.

Thus, the migration 21 described in Fig. 12D of the
semiconductor wafer 1 out of the reception opening 25 of the

30 carrier disc 5 bent (17} in excursion € does not necessarily
lead to fracture 23 of the semiconductor wafer, damage of the
carrier disc or loss 22 of the plastic insert 20 upon re-entry
into the working gap. Often, the semiconductor wafer is simply
only forced under temporarily very elevated pressure beyond the

35 outer and inner margins of the lower 3a and upper working layer

3b and "Jjumps™ back into the reception opening 25 of the



carrier disc upon re-entry into the working gap. The grinding effect thereby briefly enhanced in the
marginal region leads to characteristic reduced thicknesses in the region of the workpiece excursion. 5
Fig. 14A shows the radial thickness profile of a semiconductor wafer processed by methods not
according to the gresritors Ty focal thickness D (in micrometers, pm) is plotted against the radius R
(in millimeters, mm). Wherever the semiconductor wafer 10 has experienced an increased grinding
effect by the edge of the working layer upon re-entry into the working gap (38), its thickness is reduced
(35). Owing to the semiconductor wafer's own rotation ifthe reception opening of the carrier disc,
these "re-entry marks" are then distributed more or less 15 circularly at the distance 38 around the
semiconductor yafes.QWingto H}%Pprﬁngngi%ft@eﬁ%nwgﬂﬂyﬁ%)rm er @ﬁ@ké?@nt@%ﬁscepﬁon
opening, the plg%t%ceinge&%%i%oftgnial%% damaged o Iy,Ioc%%/é usually roughened. The
semiconductor Wafer's own rotation in the tecet %Iﬁcggerﬁﬂg of thecAtfer 26HiS s isEdefby the
increased frictistanddifgvidiE flarednigsid@ ke foessd in the sxeursnimyiof (Fige 14C, left) which
are shown as aJhilgieeal dasymmeltish thickness reduction in the radial thickness profile of the
semiconduygctor wafer (Fig. 14C, right). Fig. 140 shows this in plan view 25(left) and in the
semiconductor wafer's thickness profile obtained along the section axis A-A' (right). Furthermore,
semiconductor Fisfers ffoceisaed BhPPG fHaahodd hokaeserding fa five ineationmfterridanve an

anisotropic 30 gligtribution,ekihe-erosesaibgHpatKsHringing,cuts) duedoithe RRGHIOEsSINgn37
denotes grindin—g ma{ks&ﬂ/hi?(h have}#)e?n imparted with a preferential direction along, the grinding tool
movement in the excursion region of the SePchIRESFRafet g 5143 AHF rigRafshofid&ble in

that they extend a@#135 Rhd Turvetile b tiersuteror inféremeargin dftthe semidamaorking layef cand
predominggtly tangestiply fe themargingkreased grinding effect by the edge of the
f working layer upon re-entry into the working gap (38), its
! thickness is reduced (35). Owing to the semiconductor wafer's
own rotation in the reception opening of the carrier disc,
these "re-entry marks"” are then distributed more or less
15 circularly at the distance 38 around the semiconductor wafer,
; Owing to the forced jumping of the semiconductor wafer back
| into the reception opening, the plastic insert 20 is often also
; damaged only locally, usually roughened. The semiconductor
‘ wafer's own rotation in the reception opening 25 of the carrier
j 20 disc is impeded by the increased friction and individual
| flattenings 40 are formed in the excursion region {(Fig. 14C,
left} which are shown as a unilateral (asymmetric) thickness
reduction in the radial thickness profile of the semiconducter
5 wafer (Fig. 14€, right). Fig. 14C shows this in plan view
25 {left) and in the semiconductor wafer's thickness profile
; obtained along the section axis A-A’ (right).

Furthermeore, semiconductor wafers processed by PPG methods not

according to the invention often have an anisotropic

30 distribution of the processing marks (grinding cuts) due to the
PPG processing. 37 denotes grinding marks which have been
imparted with a preferential direction along the grinding tool
movement in the excursion region of the semiconducter wafer
{Fig. 14D, left{}. They are noticeable in that they extend with

35 the curvature of the outer or inner margin of the annular

working layer and predominantly tangentially to the margin of



2008P00107DE/Ki 41 the semiconductor wafer. This anisotropic finish is not necessarily associated
with an asymmetric thickness or shape variation of the semiconductor wafer; rather, it is expressed by
local increased roughness and subsurface damage (39 in the 5 thickness profile of Fig. 140, right). A
semiconductog gefenpracesserby methods according to the invention, in which the carrier disc was
guided in the movement plane without constraint, does not show these defects 10(Fig. 142). The
thickness profile is symmetrical, and the surface of the semiconductor wafer has an isotropic finish
without local roughenings, increased grinding marks ol‘zﬁlattenrngs in the marginal region. In the worst
case, only a slight reduction in the thickness of the semiconductor wafer is 15 observed toward the

marginal regiothltbergbdnderas of wizesand eHivAtHES B Joesdiot reprasant ay,ubstantial
degradation of the hr h dualrt of a semic nduc or wafer processed cor to the inyention (36 in
Fig. 142). 20 Tive Riethod a"r’:corri?> nglt Ttﬁ ifverticH T ETorE wiss pl‘%{/"‘r& §1§ Sent Eoﬁg‘ﬁ&%r wafer
which has partigdiadly igsbdfrogertiesii respbnt v SotedBr rotatiohaksymineitey, Prarvarityehd

constant thickpgss.cand i%&h@f@@é@&%@@&f%Q@rﬁ%aﬂﬁﬂem@%eg@@%eﬂ%% ZxExamples A
Peter Wogers AC- %}?OOPS %‘;5,#1 Er% % %me Wg%]r#?ed for the examples. The technical features of
such a devrce are Heserp E°1000 738 Grlngrng pads with abrasives firmly bound therein
were used. Such grinding pads are disclosed in US 6,007,407 A and US 5,958,794 A.
A semiconductor wafer processed by methods according to the
invention, in which the carrier disc was guided in the movement
plane without constraint, does not show these defects
19 (Fig. 14B). The thickness profile is symmetrical, and the
surface of the samiconductor wafer has an isotropic finish
without local roughenings, increased grinding marks or
flattenings in the marginal region. In the worst case, only a
siight reduction in the thickness of the semiconductor wafer is
15 observed toward the marginal region, although in terms of size
and curvature it does not represent any substantial degradation
of the high quality of a semiconductor wafer processed
according to the invention {36 in Fig. 14B).

20 The methed according to the invention therefors also provides a
semiconductor wafer which has particularly gocd properties in
respect of isotropy, rotatioconal symmetry, planarity and
constant thickness, and is therefore suitable for particularly
demanding applications.

25
Exanmples

& Pater Wolters AC-1500P3 polishing machine was used for the
examples., The technical features of such a device are described
30 in DE 10007389 AlL.

Grinding pads with abrasives firmly bound therein were used.
Such grinding pads are disclosed in US 6,007,407 A and
US 5,958,794 A.

35

Monocrystalline silicon wafers with a diameter of 300 mm were



35 Monocrystalline silicon wafers with a diameter of 300 mm were 2008P00107DE/Ki 42 provided as
workpieces to be processed, which had an initial thickness of 915 pm. In the PPG grinding, material 7
removal of 90 pm took place so that the final thickness of the silicon wafers after processing was about
825 pm. 5 TRE&BPME0diBBE Kised had a steel core with a thickness of 600 pm and were coated on both
sides with a PU anti-wear layer having a thickness of 100 pm on each side. 10 The process pressure
selected for the working discs was 100 - 300 daN to é,imulate different loading situations, and on
average gave removal rates of 10 - 20 pm/min. Deidfized water (DI water) was used as a cooling
lubricant with 15 flow rates of between 3 and 20 1/min, adapted to the respectively resulting removal
rates and the eiiffetent heawimpiuts sesudting flam ghischsingtheproepssing. an nthe figst example, a

corresponding PERGESS w@s@f\grigﬁp%got\p{gh%%a@ﬁ%ifﬁ ,Iscfng%lg}:r&gal removal of
9C¢ pm tock place so that the final thickness of the silicon

wafers after processing was about 825 um.

The carrier discs used had a steel core with a thickness of 600
pm and were coated on both sides with a PU anti-wear layer

having a thickness of 100 um on each side.

10 The process pressure selected for the working discs was 100 -
300 daN to simulate different loading situations, and on

average gave removal rates of 10 - 20 um/min.

Deionized water (DI water) was used as a cooling lubricant with
15 flow rates of between 3 and 20 1/min, adapted to the
respectively resulting removal rates and the different heat

inputs resulting from this during the processing.

in the first example, a corresponding process was carried out
20  without any carrier disc guiding.

Even during the first run, damage of the silicon wafer at the
margin cccurred owing to the insert being torn out of the

carrier disc and & grinding block or parts thereof being torn
25 off.

In a second example, a process was carried out with a remeved

grinding pad section taken off.

30 No damage of the silicon wafer occurred here, although there
was slight roughening of the semiconductor wafexs in the outer
marginal region. The geometry of the silicon wafers was

acceptable.

In a second example, a process was carried out with carrier

35 disc guiding by grooved in sleeves on the ocuter pin ring.



Even during the first run, damage of the silicon wafer at the margin occurred owing to the insert being
torn out of the carrier disc and a grinding block or parts thereof being torn 250ff. In a second example,
a process was carried out with a removed grinding pad section taken off. 30 No damage of the silicon
wafer occurreddunepatinaugly tiere was slight roughening of the semiconductor wafers in the outer
marginal region. The geometry of the silicon wafers was acceptable.  In a second example, a
process was carried out with carrier 35 disc guiding by grooved in sleeves on the outer pin ring.
2008P00107DE/Ki 43 The silicon wafers showed good‘%eometry, a homogeneous micrograph up to
the wafer margin, and no damage of the semiconductor wafer edge. Four runs were possible without 5
damage/roughening of the running discs, the insert, the coating and without attack or tearing of the
outermost grirﬁiggspﬁglgé#% Pgéent Chaims g1.A device for the double-sided processing of flat
workpieces , compising an upper working disc 3Ra% RREFWotkingdisgmegeneous

micrograph up to the wafer margin, and no damage of the
semiconductor wafer edge. Four runs were possible without
5 damage/roughening of the running discs, the insert, the coating

and without attack or tearing of the outermost grinding blocks.



5 wherein at least one of the working discs can be driven in rotary fashion by means of a drive, and
wherein the working discs, form between themsel\ﬁgs a working gap, in which is arranged at least one
carrier disc with at least one cutout for at least one workpiece to be processed, wherein the at 10 least
one carrier disc has teeth on its circumference, by means of which teeth it rolls on an inner and an
outer gear wheel or pin ring if at least one of the gear wheels or pin rings is set in rotation, wherein the
gear wh@A5BrpiRldigs each have a multiplicity of gear or pin arrangements with 15 which the teeth of
the carrier discs enter into engagement during rolling, wherein at least one of the pin arrangements

has at least one u&d%%féici%gglig}iltes acticrjrg1 \i%me%gcfl thg: margin gf the atfleagt onekca,rrier disc in at
least one axial direCtion. wheréin one gurde’is formed By%??eéﬁ’slt 5he®20 sh%uld"eorreﬁéﬁa?nsg around

the circumference® the piry arraingernent betweersa fisstclaryed dametee andradegconddsaradler

diameter of the pin-auangsmentand a-further.guide is farmed by the side swfaces.of,atleast,one
groove extending atl:roundghe circumference of the pin arrangement. 25 2The device as claimed in

claim 1, wherein the af leA8EEAE Grédve e FOrmas af the iarGer ABMetSIep5ron THih& pirine
arrangement. 30i3sFi3e deévice adelainted inlctaints. or 2awhareki the smaller diameéteedfthespin

arrangementstadingfrpmthe shaulder epds withoutany diame{grenlargement.in a.free.gnd,of the pin
arrangement. 45 case formed from a pin and a sleeve mounted in rotatable fashion on the pin,

. P
wherein at least Oie df the SREveSHas the YUiEES of Sts BRitd? ThetRferendd 55 e HBSicd as

claied in claim$<koet 2, ovherearonenf theat has teeth on its circumference, by
means of which teeth it rolls on an inner and an cuter gear

wheel or pin ring if at least one of the gear wheels or pin

rings is set in rotation, wherein the gear wheels or pin rings

each have a multiplicity of gear or pin arrangements with

15 which the teeth of the carrier discs enter into engagement
during rolling, wherein at least one of the pin arrangements

has at least one guide which delimits a movement of the margin

of the at least one carrier disc 1in at least one axial

direction, wherein one guide is formed by at least one

20 shoulder extending around the circumference of the pin
arrangement between a first, larger diameter and a second,

smaller diameter of the pin arrangement and a further guide 1is

formed by the side surfaces of at least one groove extending

around the circumference of the pin arrangement.

25
2 The device as claimed in claim 1, wherein the at least one

groove 1is formed at the larger diameter portion of the
pin arrangement.

30 3. The device as claimed in claims 1 or 2, wherein the smaller
diameter of the pin arrangement starting from the
shoulder ends without any diameter enlargement in a
free end of the pin arrangsment.

35 4. The device as claimed in c¢laims 1 or 2, wherein the pin

arrangements of at least one of the pin rings are in each



least one guides has at least one radially extending guide surface. 6. The device as claimed in claims
1 or 2, wherein the at least 10one pin arrangemenghas a plurality of grooves which are spaced apart
axially with respect to one another, extend around the circumference of the pin arrangement and the
side surfaces of which in each case delimit a movement of the margin of the at least one carrier disc in
an axial direction. 15 7. The device as claimed in claim 6, wherein the grooves have different widths. 8.
The device as cRaffed #PERfif 65 Vierdin atlkeast'éhesgrohee2@hascalvidth witichrigtgrezigdethan the
thickness of the aideastone camier gisc bRl em 10:0.3 a8k doAcdeyice As claimeag in Claim 6,
wherein the at Iet%st one éhoulder or the a'%least one groove has at least one 25circumferential bevel.
10. The device as clamed in c?é}mlgswﬁ%réji% {re" Gevel s an ‘opening angle of 10 to 45 relative to
the shoulder or relative to the groove. 30 11. The device as claimed in claim 5, wherein the at least
oneguide surfagg bageatileastane circhmfergntial bevel.112%,The device asclaimeddn claim 11,

wherein the bevsfl 35has an opening angle of 10 to 450 relative to the %uide _ ]
east one guides Has at least one radially extending gulde

surface.

6. The device as claimed in claims 1 or 2, wherein the at least

10 cne pin arrangement has a plurality of grooves which are
spaced apart axially with respect to one another, extend

around the circumference of the pin arrangement and the side

surfaces of which in each c¢ase delimit a movement of the

margin of the at least one carrier disc in an axial direction.

15

7. The device as claimed in ¢laim 6, wherein the grooves have
different widths.

8. The device as claimed in claim &, wherein at least c¢ne groove

20 has a width which is greater than the thickness of the at
least cne carrier disc by 0.1 mm to 0.5 mm.

9. A device as claimed in claim 6, wherein the at least one

shoulder or the at least one groove has at least one
25 clircumferential bevel.

16. The device as claimed in claim 9, wherein the bevel has
an opening angle of 10° to 45° relative to the shoulder
cr relative to the groove.

30

11. The device as claimed in claim 5, wherein the at least one
gulde surface has at least one circumferential bevel.

12. The device as claimed in claim 11, wherein the bevel

35 has an opening angle of 10° to 45° relative to the guide

surface.



surface. 46 13.The device as claimed in claim 6, wherein the at least one shoulder or the at least one
groove has at least one rounded edge. 5 14. The device as claimed in claim 5, wherein the at least .
one guide surface has at least one rounded edge. 4. The device as claimed in claims 1 or 2, wherein
the at least 10one carrier disc consists of a nonmetallic material. 16. The device as claimed in claims 1
or 2, wherein the pin rings or the gear wheels are mounted by means of a height-adjustable mount and
a lifting device is provided for the mount. 15 17. Apparatus comprising the device of claims 1 or 2 for
the simultaneousdouble;sided faaterigk rerqoval pracessing Ofﬁewﬂéty&esenﬂCOp&U%OfOW%fefS- 20
18.A method for the simultaneous double-sided material removal processing ofa plurality o
semiconductor wWATRPS ARSIt EithaenitBRbucior wirePligs freélyAmobfie i adeess Bt of a
plurality of carriesigcs set in rotation by means of an annular outer gear wheel and an annular 25
inneg drive wheel and thereby moved on a cycloid path curve, while the semiconductor wafers_, are
processed so as to remove material between two rotating annular working discs which comprise

working ayers, ang tHeEEaffer 8fscs bt SeRicdRductsr-Tafer tefhpsraily ddvedhe Workingagep,

guide surface has at least one rounded edge.

15. The device as claimed in claims 1 or 2, wherein the at least
10 one carrier disc consists of a nonmetallic materizl.
i6. The device as claimed in claims 1 or 2, wherein the pin rings

or the gear wheels are mounted by means of a height-adjustable
mount and & lifting device is provided for the mount.
15
17. Apparatus comprising the device of claims 1 or 2 for the
simultaneous double-sided material removal processing of a

plurality of semiconductor wafers.

20 18. A methoed for the simultaneocus double-sided materiszl removal
processing of a plurality of semiconductor wafers, in which
each semiconductor wafer lies freely mobile in a recess
of one of a plurality of carrier discs set in rotation
by means of an annular outer gear wheel and an annular

25 inner drive wheel and thereby moved on a cycloid path curve,
while the semiconductor wafers are processed so as Lo remove
material between two rotating annular working discs which
comprise working layers, and the carrier discs or
semiconductor wafer temporarily leave the working gap,

30 delimited by the working discs, with a part of their surface
during the processing, wherein the carrier discs are guided in
a movement plane which essentially extends coplanar with a
midplane of the working gap by the two working discs
respectively comprising, an annular region, which contains no

35 working layer and ensures gulding of the carrier disc during

the excursion of the carrier discs or semiconductor wafers



30 delimited by the working discs, with a part of their surface during the proc_essing_, wherein the carrier
discs are guided in a movement plane which essengally extends coplanar Wlth a mldplane of tlhe
working gap by the two working discs respectively %omprising, an annular region, Whlch contalns no
35working layer and ensures guiding of the carrier disc during the excursion of the carrier dlscs_or
semiconductor wafers 47 from the working gap. 19. The method as claimed in claim 18, wherein the
material removalfp@tessing involvgs gimuble-sided grinding of the 5semiconductor \(vafers and_each
working disc comprises a working layer of abrasive material. 20. The method as claimed in claim 18,

wherein tpe material removal processing involves double-sided polishing while 10supplying a
dispersion: which 2dntaiHe Siflcadsdl, EachEBrkiAg diséBMmphiging dipuishing padl asarworkihg layer.
21. The method asrctaimied i clains 18gwhetein thesguiging> ok the gaerierdise ds gffectad ouf by an

annular set-back, 15 working.layer,.sq that the d scihe%vr rkpiece.excursion is achieved but the

working layer carrier is formed up to the margin of the wor |n5dlsc 6r Bg%ﬁéslte.sﬂ. The method as
claimed in claim 18'Wierddn thE a1 Shriegasive material.

20. The method as claimed in claim 18, wherein the material
removal processing involves double-sided polishing while
10 supplying a dispersion, which contains silica scl, each

working disc comprising a polishing pad as & working laver.

21. The method as claimed in claim 18, wherein the guiding of
the carrier disc is effected out by an annular set-back
15 working layer, so that the desired workpiece excursion is
achieved but the working layer carrier is formed up to the

margin of the working disc or beyond it.

22. The method as claimed in claim 18, wherein the full surface
20 cof the working layers and the working layer carriers is used
for the required workpiece excursion and they carry additional
rings on the lower working disc and rings on the upper working

disc, which bear no working layers.

25 23, The method as claimed in claim 22, wherein the outer rings
are mounted outside the outer edge of the working layer and

the inner rings are mounted inside the inner edge of the

working layer.

30 24. The method as claimed in claim 23, the outer and inner rings

have the same ring width.

25, The method as claimed in claim 23, wherein *the inner
diameter of the ocuter rings is equal to or greater than the
35 outer diameter of the working laver carriers with a working

layer, and the outer diameter of the inner rings is equal to



20 of the working layers and the working layer carriers is used for the required workpiece excursion
and they carry additional rings on the lower working disc and rings on the upper working disc, which
bear no working layers. 25 23.The method as clai &d in claim 22, wherein the outer rings are
mounted outside the outer edge of the working layer and the inner rings are mounted inside the inner
edge of the working layer. 30 24.The method as claimed in claim 23, the outer and inner rings have
the same ring wiglth. 125 Thelmethod asolaimet! inelaém 23¢ whereinthe inerave diameterokthe
outer rings is eqyalkto Qr grsatey, qgg};lgg 35outer diameter of the working layer carriers with a working
layer, and the outer diameter of the inner rings is equal to 48 or less than the inner diameter of the
working layer carriers with a working layer.



