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2008P00107DE/Ki Device for the Double-Sided Processing of Flat
Workpieces and Method for the Simultaneous Double-Sided Material

-200m%ﬁa}lﬁr J("—:'ssing of alPIuraIity of Semico.nductor Waf(?rs 5 The

inventionrelates to a device 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
DR AT B, SR PSRl FIBRa ESREBAE 0 RhiEAAD (IPplucheses, =0
Wathad thenit thestHmuiddaneoisc Ravhdethided Metreidamh Regval

means,fauaisiigetirt 20l QR K1k /BPeE ANE G HUeS USR5 WRHRE QL HIN

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
The afravgeians vwilledhich theatedely bf ¢h& carrighelistabiter sritded

pro8Bgagament dering rpling. 20-With @%ﬂ&@% of this typeyflal Workpieces. disc
dfor xam{gle sergl,cond ctor wafers, can be subjected to material removal
nd B0 8Ly, 18F ExAhpte ASniny $&50iR g polidify oPYfinding: Forthiking
disparpose, tee Workpieces arethsld irf flohting fashivedmsutolits imicamer and

whediSCs quidedd1ratary fashian i the awrrking-gan and-ale - working
simultaneously, Ogrocessed on both sides. In this case, the workpieces

98P SEHBE AR clold TEFERER AT tESROMIRG Gap? fitte Sulh HeviEesh nat
leagprkpiecev tantbef processédant botresides i adtighlypreeisenmanseed,

whe3@ikhe-santact betweenthe gutertgsthyotthecarrier disesand « s

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 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.

With devices of this type, flat workpileces, 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
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.

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
carrier discs come into engagement with the sleeves. In the

case of an embodiment of this type, frictional stress no longer
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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 UI, for pin

2GS 16 1pSHBL gleeves 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
2008P00107DE/Ki 2 occurs between the carrier disc teeth and the pins.
Rather, such contact takes place between the sleeve and the pin.

c;t’%%’%eﬁesé@%%%h%ﬁ'eee .8 ? e 6%%‘&%&”&%‘“%%8%% lepgthey,

e surface loading and hence the possible abrasion are

THPe STBHARGIYU1BHRE. PITSNRETe 58 sldetes efivBe ?aplathe iman -
miple Marieida theevené ot wessa By contrast replachetheapihsdi greater

rat omplicated. Further configurations, of such sleeves have,
e B BT T Y o1 o BE 105D o3 Bab B B on are
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theknow devicesnene proklea is;that the leading okthe-catierdliscsgeplacing
ccount of contact with the gears or_pins and sleeyes can lead tq the teeth
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EadS 8 danRRIEH HVROBGHBCES BAUUSE thy Workihg diSSs 8Atheél and

peorking leyess30pmaccount of #e ke stengths ¢hisds particidady: cHliggldBed of

the fasgi%f Q[{g%téc cgrﬂer discs that are otherwise desired. Moreover,

g . . .
prgmaa life 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,

17 pericWas i the regiokebilte geel vheelsaepFrdtgsiviish €ag: the

L e e oMo S VS sCh AL AU, e
gears or pins and sleeves can lead to the teeth of the carrier
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
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
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

ocQurs.,

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
carrier discs set in rotation by means c¢f an annular outer

wheel or pin ring and an annular inner gear wheel or pin ring
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25 carrier disc reenters the working gap, said movements lead to
undesirable contact between the carrier disc surface and the edge of the

20)53’915@5'90‘3';‘?%?19{ their working layer, as a result of which intensified
wearing of the carrier disc surface Occurs. 30 The present invention also

relates to a method for the simultaneous double-sided material removal
processing of a plurality of semicondugtor wafers, in which each
semiconductor wafer lies freely mobile in a recess of one of a plurality of
5 carriet discs set in rotation by means, of an annular guter wheel or pin
e SEESN ST Bhefoekr SRSl B h ohg BodiioTo oA 5
seaRg rEEHOmM ovR BT a e e PaET BefveS WHik the J&anebAdueforrial
beWaley Iﬁ etr@opl?@@egg@ﬁ@%%ﬁxrt?l@,mg\@:dmigria%l/@@w,e%wcgwa&a@? er
.annular working discs e carrier discs and/or semicqnductor wafers . .
O e T o GHGTG B et T EAT 6L Fha DG disce Sy ing
Japart 4% 1R8I cerfdeE durhgrhekpietedsings Foveldetoniest of thelr
suRicieelegiranies end rpicre-elactramechanics, semiconductor wafers with
extreme requirements for global and 10 local planarity, one-side

referenced local planarity (nanotopology), roughness and cleanness are
Fogsed aststanifesmardital s ¢daisstrae s S emid opdlot foravaiets afe ahdaics,

seafisemnicordvctyaraterials in particulas conpourshsemicongdrCtarsisachand

1 g5, 92llum arsende of elementaly semicondugiors such ¢ 15 slicon and
GEma&nitm: Accordifig to the prior art, semiconductor waters are’

(areduerd ingymultislici of s8iceassivé ProeesSseps. HFgenarl stherting
maelowing preduciionseaienceds Ussthiuctor wafers are wafers of

semiconductor materials, in particular compound semiconductors
such as gallium arsenide or elementary semiconductors such as

gsilicon 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:

- preoduction of a monocrystalline semiconductor rod {(crystal
growthj,

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

sawing),

~ mechanical wafer preparation {(lapping, grinding),

~ chemical wafer preparation {alkaline or acid etching)

~ chemo-mechanical wafer preparation: double-sided polishing
{DSP} = stock polishing, single-sided haze-free or mirror

polishing with a soft polishing pad (CMP)

- optionally further coating steps (for example epitaxy,

annealing)
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20 production of a monocrystalline semiconductor rod (crystal growth),
cutting the rod into individual wafers (internal hole or wire 25sawing),
chanical wafer preparation (lapping, grinding), chemical wafer
20;8%%%6&[%]? IK&line or acid etching) 30 chemo-mechanical wafer
preparation: double-sided polishing (DSP) = stock polishing, single-sided
haze-free or mirror polishing with a soff polishing pad (CMP) 35 -
optionally further coating steps (for example epitaxy, annealing)
2008P00107DE/Ki 4 Mechanical processing of the semiconductor wafers
serves primarily for global planarization of the semiconductor wafer, also

Mqhmmsrqubm@f@eo@emic@r@mcgdﬁaﬁm@ﬁ Welkaas né(‘é%\é@é of
lline-d rface layer and of processing traces (sawin
prtc%%?rixn%?;igrl?ermgr%?%:egu lété %@ﬁﬁg%{?é\?%u%fguﬁkilﬁg B?EEQ%%?%ESES%E&L

aligwk it BoF artiibr Afedranidal Wefes prezaatoniorareadinge-sidede 11

asgrimkiﬁga(SSIﬁ) with ac@yriggm%kggeﬁiagéw@sfa EQ@E@Q%@ %%%ggﬁfgmf
imultaneous grinding o th sides of the semiconductor wafer
Poget Se'SLr eté%e%etﬁsvcg cap Eg%%d%%ﬁiéc%?g&osulb?@cf?&réﬁﬁdi‘ﬁﬁu,slﬁacﬁy the
Prﬁ?&%ﬁ?}iﬁﬁb‘@%ﬁg process.

Methods known in the prior art for mechanical wafer preparation
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
between 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
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
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
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

working gap formed between the upper and lower working discs.
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sides of a plurality of semiconductor wafers simultaneously 15 between
two annular working discs while supplying a slurry of free grinding agent

2O{%(fggble-side(il )lane-parallel lapping, "lapping™). DE 103 44 602 Al and DE
868 5 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, butcharacterized 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"
The(PRG. iprking dayers used ithRPEravivich b adbesivel; Bonded optim i ned

Ing discs. are described for. example i 6,007,407 Aand |
by tggeg gg%??%%Dﬁﬁr?a%[ﬁecp%gégsf‘:lna,ltﬂ%%@ %gmgg)%&&lﬁépﬁs%?(glng

the, gedd iMe AV §BRIcages, so-called carrier discs, which have
corresponding openings for receiving the semiconductor wafers. The

ThelAHLE di ve outer teeth, which engage in a rolling device comprising
an %%%%iﬁ%%%t%? g%arev&ﬁeéqua% IIER %%aeﬁjb%" meangof it Hegs-1d 9ap
witofkiRG §apTorireeisetieetane updirendlowereodkimi discsThis

ten2Q08RA0 WY BAGIR A hembilityde casy eutdhgRRCmethd %&r}éﬁﬁ.{lxes
erJEIEHRINGA BY e propertipe olihe SALer.dses ang hRL anding duing
excursioen®. 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

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
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.

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
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.

The dislocation of the carrier discs is promoted because they

have only a small total thickness (at most slightly greater
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The semiconductor wafers must temporarily leave the working gap with a
part of their surface during the processing. This temporary projection of a

rea of the workpieces from the working gap will be referred to
Zgoggjrigrﬁbvh\%r%%ce 10 excursion”. The latter ensures that all regions of the

tool are used uniformly and experience uniform wear which preserves the
shape, and the desired plane-parallekshape is imparted to their
semiconductor wafers without "balling" (thickness reduction toward the
mar%i]n of the semiconductor wafer). The 15 same applies similarly for

thag Bty With 3 frEB 1SS PR G athsivRS TRE T eRRIHIP g EHding Rndtvn
prandheqtiorart fohexahmie desébed inE- 103 d4.602Ahandan fk 10

berdd3R; 032 4A5,AL A58 L0 *Eﬂ‘_é’%%&gifé‘g"ﬂ@é‘&efgségﬁ@éﬁfgéﬁ%}wi}h&%e

methods known from the prior art, it is not possible to provid
of SefitBRUUEHT tvalets ith s BfieehE prartirity a8 fRFRS B bliferkiog T -
Dimmatginaktegian ,qﬁhkﬂnearmﬂ_fabi@fm @mﬁqu;[adymﬂandi@gpamﬁi@aﬁamg
usNd Itgiestochnology gragietions. as SReqicaly i Nasheanond gt o

b
the carrier discs are susceptible to vertical dislocation 1 om their centia _
Ehey SifGH? BfitiPTFRy s Mg AGe Hontife Fdiffy Beviceidwiny wistrsgpon in
irdognding. Thiszsfobe expected i padicutarwben highy os 3Qisitongly the
woxqit&gaatigg,g&c%fr%c%% agt on the carrier discs as in the case of high

removal rates, unfavorably selected process kinematics or when using
particularly fine abrasives in the grinding pad. 35 The dislocation of the
Fresardetdiscsip pramgted because thay have ogly asamlbiotalibickoessng

la%@?cglo%fjdghwlgr%@éo%ﬂ%%%go%g@%gﬂile 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



10

15

20

25

30

35

6 than the final thickness of the semiconductor wafers to be processed)
and thus have only a limited strength against bending. Furthermore, the

I isg is, conventionally made of a steel core which is provided with a

20%&&%@2 zﬁ%?eﬁr:.L 5 Direct contact of the steel core and the abrasive
preferably used in PPG, i.e. diamond, leads to wear of the microedges of
the diamond grains owing to the high golubility 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,

CORbitthePordsmitdft Srstble process management, would also

compromise the properties of the semiconductor wafers thereby

1 Precessaghand dherefare makedheyseof REG methods QQES%%&@%CJCOI

necogomical, but possibly even unviable for future techno o
watiehetatiGits. RO ISRITOWA, the PRSI ayBRPAPSlidtb oRtb @ikistBePesr e,
thet théeanmdendise experiensedvearr They shopid therefate have 208irely of

st dsablestigknesswhishds as lage asnossinle.in fgsgt% 2laWo 1w,
economical lifetimes of the consumable constituted by the "carrier‘disc".
The protective layers are furthermore required in order to achieve low

Si@ﬁdin@ﬁeicﬁgn@éhweelﬁ thepilarking Eyershad ¢Iae1@amargiis@s_. Suitaklae
salRY B H90SIS{ M5 20 example. ,gf palyurethang Tvpletll”ily%filg’ tll?i rd

. . f
conventionally soft and does not therefore contriblte to the stiftnéss of the. ©

Lt arerrdiRE SPhe Fe fating Sstédcorsi& Eharefd muckhifhef Hea tiore
betaigetthitkye SP6 Hissemiconduciarwatess mien the PECESSINGRY thi ck

caf8a?s g EP G 30 {he darget fhickness 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 carrier disc being used is 800 pm, then
Fo509 -8at parofithis 800:pmaotl Boihickness of the Casiafise is0vending
dufVRE QI sieelcorq Whigh Impadts sfiffpegs and 109 - PO RN §CL.. . ¢,
_the anti-wear
disc during lapping.

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

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



10

15

20

25

30

35

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
2060D8igteRreby of stiffness-imparting steel and has a thickness of 800
pm. Since the bending of a plate, for the 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 pn#thick steel core bends during PPG
about four times as much as an 800 gm thick carrier disc during lapping.

Foracary [ Vd%lith ab m thick steel core, the bending 15 during
““PPG s stil? %?%e%ﬁhg?%? A 800 gm't i&néé)rrigrgﬁis%u&ﬁ?ﬁwgo fappilig insd9e

Lt R ovRiRD YR tRe adiium TRsvidifrtifrbm thleepldnemetimyopthel ocal
sceatrtalsaisiligded dyrtheadifference: 20 between the-sanier disgion owing

thigkness. and instantaneous thickness of the semiconductor wafers. This
t = . . . .
Ois ty%ica Ic}:/?at mosg}t 100 If)crgn)l \%/h%rég\'/eecréthe carrier disc projects inward and

outward from the annular working gap and engages into the rolling device
e Do e S 040 e
wagigs%-'.e ic?lv%inrg%t%ét)hg}wénrl%geecg)gsilgurcs:ﬁ)lﬁrrle%%ir%%,sFhié: %ﬁ%ﬁ%}ﬁj Fé’g%n is
regsRictfar\REGE BeRding 6f trrcHrisr dises leads ththesfaiionsmglly lined
widisagivaniages-fafdbe semisorduetop waferscand fardhegasrier8Q disGsi ng of
tn8ngddierelorsto,3a unplable and ritical overall IOCESS” e carrier dise.
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
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).

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
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.

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
and makes the method uneconomical. The increased wear of the

protective layer furthermore makes the working layer blunt.
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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
20 orkiﬂgrq%a . This also bends the 20081,00107DE/Ki 8 semiconductor
7& [é)l%é@es it onto the outer or inner edge of the grinding pad. This
can lead to the formation of local scratches 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 opening of the carrier disc, which is
ThiE8nBRAGATEAWRR ahtRSERThadE TI2rE6R bR SEfTEtRie S thehinfing s ume
timkl@rthe metepnticnl ppanidganay Bvercie terndat nfbea carriefcdisaeln

ocARXEVENL the seryige life ﬁﬁ%&%ﬁ&%ﬂ@@&*&%@%&e@,Sléﬁﬁ%fsf equent

detrimentally. c) The roughened lining of the rece tion opening of the
PresRiet 15GREDrakeSBF stipcte dedirdd ee9biatioh GfthBhe properties
o rsemmicamhictandaters insideédhe reneptienropesingd This can lead to

planarity defects of the semiconductor wafer in respect of global planarity

(for example TTV = total thickness variance) and local planarity ]
TR (narot8pagrdphy)- BT aP THe Garfiev Rk, bkt muitsleReursivh, @erisigh
diforees whithke grinting bedes whenipissentats the workiggagagdnwhich

coBLicylar Qn e, eyter d;g}g“ r&QSg% Oéﬁﬁﬁé@gé'}%@rxgﬁ

working layer can thereby amaged. Enti grin %g

|néEE%?ye.£y; ged

‘ les (“tiles”
O e BRTBUR T Bt Teast FartSHieEoPEAR bErRSPlaREdFihdsering

maltagrentgrateidRineenitbe semichnduetor wafer angdbe workingelayes to
be{g%%%ge o5 the. sgpicanductor,wafer i possible awing 1R e DIgReLe r, the
modification described therein for the lapping machine, which
moreover is directed at the processing of glass substrates, has
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,
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
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
region of the carrier discs to reoll 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.

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 makes the working
layer blunt. 2008P00107DE/Ki 9 This necessitates frequent resharpening
unpraessseowhichecansumeime ancemateddlaand dredhepefoler disc,

wniefrimental ta the ecopomic viahility of the method sFudherarg, dhe
requent process interruptions have a negative effect on the properties of
adghid-démrton8tétbR Wafers thus processed. JP 11254303 A2 discloses a

device for guiding the carrier discs, which consists of two upper and lower

Inseﬁﬁﬁrx%qgﬁ}ﬁf@@%ﬂ%&QP“é@¥fﬁég%ﬂﬂ@ggeéP@PSdH¥éH¢THh§ﬁ%y used

“arranged 10 onthe inner margin of an outer gear wheel of the lappin
w1 pkachifeFHé defotation st tHiTEaHETiscs Rhnfendey e b?el%oeﬁg
coprevented bysneansof such andevieeridowever; the neodification carrier

a1 described fherein for {he lapping maching; which.moreayerds firecled at

_the processing of g}lass substrates, has 15 substantial disadyantages and
di pmgrsllitatite 181y i g DUt Tietidds THapBiRg it PBE gliRaMg With -
1 1werkhjece exeurgione Bothr whendappimgowitiy free cuitting abrasive imsch case
Sy 2nd for RPG grinding vith ghrasive bound fiely in grinding-Rads: 20

the working layers (cast-metal lapping plates or grindin ad%e grience
B3 RRAnTIEE, Fhie MERIIIE Rpoi Piate-or GHndIRg pat dbereaseec

duedntinuauslyrand the positidreottherplanegdinewhichithesartiéndises mbee
caifthe,waeking gap formed hetweenthelappingplates-on gundingipddsidsr 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 blbeks, screwed firmly to the outer
toothed wheel, would additionally bend the carrier disc with increasing

WHEALY of the wggﬁbn;go%c '% Is Qeﬁgv@sc ous. 339, 1Q.unsqrewed; |

oreitis pOSS eto Chan e the carrier his necessary from
rqﬁ«ﬁéto tm%éuﬂtts%p%%%s additional Beayif mﬂergtilrm.ﬁ&?nét%tﬂéﬂg
dicatder dises aretcanventinpally-used withva chating gabichiis nécessarysin

arofgﬁée%agel dydirect contacthetween the stifinass;mparting cre.obie, ¢ or

carriér disc and the abrasive of the grinding pad (for example diamond).
2towiigto ﬁt&?d@étﬁﬁpﬂt%c%gée@%e%{%ﬂ%a%ﬁ% 5545303 Ab%erifagetast

orfar inde the cafrierdise andsintéach case sweep over the coating of the
a{ESr disedn.its.pargipal Eﬁg'%aQWB% 1o he.verical constraining.farces

w hich occur during the guiding of the carrier disc, the coating_of the carrier
injigds Ry fhefBford expoSEd fo BaRfcularly Righ weafin the?duidsd agione ©F
theherardeviee hsconding.to 3Prk254308:A2 is:emplayadirAnotherein the
gLisadvaniage of using ?&%@%‘UE%WHQ%G%MB 11254303 A2,f0rRRG o

methods is therefore that the guide ring is engaged far into the carrier disc
PlahPEAR RS BRATadE the P diees cdatngl(fot exXatiplepdlytiretfiarne)
erNe satisfactenysolatiomto therproblemIdficamrientisc dendity irethetregion of

v t% ﬂvoa@a%@gemeom therefare-known. from the QHQEﬁrtdellmlts a

odiments of the present invention seek to provide a suitable device
m‘?/\‘iﬁﬁ“@\fhtct?ﬁmet\‘?t/%a‘t‘%ﬁaltﬁe?fsk%f%la?ﬁa&@%? O&Tier Hiscsarit f thg® 3¢
lawarkpiecesa(eig lsemicenductor wafers) candveeminimtized,santbrmed by at

14%‘36%@%%(1@.@@9 for the, siptaneoysdauble-sided matedalremgvalne

processing of a plurality of semiconductor wafers, %hmh preventsdt e 4,
P ArAdr aiseirom bendimty 6lt 8f ﬁterﬁtBVeP'r‘iaeW%ta H¥heegiditofthes o
swdrkpiecgiexpzirsioncActterdinigitea fistuaspect obthe preSent irventioagdeis

tdbRERISpravided aydewicefordhe Q@@te -sided progessing ek flabxcending
workpieces, comprising an u per disc and a lower Worklng disc,
29 RHerdlR acftgé)%%ﬁ%rgﬂﬁ v%rkt%bed 8 cAh b WA rotary

fashion by means of a drive, and wherein the working discs, form between

THherselvesawerking gap; Mwhichisradrangeskatdeast ene earrier disc

W|th at Ig[ast o[ne cutout %or %t least one workplece to be pcrocesie
me dve
rein I84&tonie cartier dist RS Te&th on its cwcum?erence by

rm@oﬁwmh feeth ol 6/ an-inner afg dpeodtergedr wWheel éllﬁfﬂed
stipgdtat leastope obthe gaar wheelsyer @i@ﬂﬁ@sdwetgrreiati@mmherein
13}? gear, whefls or p|n rﬁ% each Iqave a multi €|:3ICLEy 811:9%?{ orpin, .
arrangements with whi e'tedth of the ca(%rler IScs
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
ERgo@ReEthesgircumference of the pin arrangement. The shoulder can
particularly be perpendicular to a longitudinal axis of the pin arrangement
Q! the sleeve tespectively. The shoulder.can alsocbe forme bt & Sloped. 1
Lurfice” The é)roove can also be perpend?cujla to the longitudinal axes of
inHe P afrarfeniemeorthb KEevd résdpaaivaRs Thesgrovesddn REvEa
c sAvare-shaped cress-sestion.cThe edges of-thescasrier disesareitbereby
guided by the side surfaces of the groove and therefore delimited in their
movement on both sides in axial direction. The combination of shoulder
Th@doginovE BRI tRe FRXiSIRG O ABUSE SHPRtdEidE AS tarHerd fithcal
£yery. 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 12 the shoulder. The gear or pin arrangements according to
Theenbodifterts of e inventien caniave diferentdiaietérsioiiedtAdng around
rioeier clicumference dn a langitudinalJoraxialpdirection.cihe piial movement
-2nangements gan.each have g subsiandallygylipdrigalfor, They have. .
ontheir outer surfade, for exgmp?é extending around their circumference,
areglidedvhichdelmtitstheyariisl iHoveffeiitiot théleafidt d8E margih < with
athe resultthat the jatteraredald substantiadly du thiesarretdisc planecIhe
cSERLAranaements can have conesponding uides.The guids can delmt, one
€ movement of the margins of the carrier discs in one or both axial ‘
ogifeetibngial IS rea)-fotskantpie Vekficlly FivarPan &t Bownwargr eally
ubwsthermare, 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
FROVERBRESH the arfiel aiEEaihipaHic aRar Soi¥idE tie- WaRIRggHp, &e
mdargednavaidedrhy meansnfthe gulide: 1Hie tisk et danagertosthelcarriermit a
S&ilscl,sltanigot‘r}g v%%r}épieces to be processed is minimized. The workpieces
are smuﬁlaneo'usly processed on both sides by means of the device
can be semiconductor wafers, for example. Material removal processing,
afereexample-grirgingdlapping pelishing ankeningpcan beeftetted pythe
uieans ot ine device according fo gmhodiments.gf thedpvention; 13 For
this purpose the working discs can have suitable working layers.
particular cutside the working gap, 1s 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 wpgking gap. Each pin arrangement
can have a guide according to embodiments of the invention. However, it

is also conceivable to provide at least some of the pin arrangements with
aguider TEhegear ot pimarrangements carsbecembotdied indhelpert Brinking
mgmpiesparts. In principle, it is conceivable for the pin arrangements to
consist in each case only of one pin, on whose outer surface itself the

guide is formed. However, it is also conceivable for the pin arrangements
foccansistof & plumtitycfpearts: 10 fhishcase; therefore, theregpressionlar, a
%ﬁ%&%ﬁ@@ya%@nQQWéfn&Qgﬁ%a% RRL QY e pins ehgeats ter can

hemselves, but also_for example separate component parts which,
POWEIER. D2 ormhethEd Hrerelo LIKGHISY: e 64t Fe AR 1844 e

gearkpripicearrangement 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 furthe% loid
BOHRRERE St astonB drBvE T formfedat the farder diafietef ©Y©-°*

partion of thenpinvarrangemerty .14 Furthermore the smaller diameter of

the pin arrangement can end in a free end of the pin arrangement starting

from the shoulder without any diameter enlargement. It is furthermore

prafetrEd ¥ e FiRE T gernents bt 4t 18ast eofafﬁ%oﬁﬂlﬁ}%stgreembwment °
fofmeddn rachrcdserfrofpagne andia sleevelmountet-inirotatap e faghiory ide at

on.the pin,whereinatdeast,one of the sieeves, in particulay allef the

sleeves, for example, has the guide on the outer circumference thereof.

The sleeves, which can be embodied in one part or in multiple parts, can
béarmegedon the pir diregiyninimtansfashioreniocdn b@ dmanged parthecr 1in
Ripfor example hymeans of an inner casing serving as a sliding bearing.

The guide can be incorporated into the sleeve itself.

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 ojyat 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
Fyeehaiaenal (1§, shatderedsames hstefidl, W pakicularmighanmget can end
1steel maserialaSyeh en@iasanial s parissamt resistant iyWesbn 16he shoulder
wdk:fft?r%r%t rggter?lafoegtexgrré@! aar%gﬁtei% {naterial. Metal abrasion is avoided

%y cﬁoosmgya pjrasr%lc. ccording to one configuration, at least one of the

the guides can have at least one radially extending guide surface. The

1guide surtasaexendsdnaradialplane.dhat isi SyrirpiieHes 2of at least
horizo t%lplane. The carrier disc then bears on %e radial guide surface

BGriRg procediRy ThiGRehSvaRERES: 18 niaGih KRGS detifePina ™ 2
sleasvenmaxidatirdationo Fatihebmofa shéen leust Ui pirarrangement ot

18lgeve Gap have apluralibyekgropyes avhichqrg spaced aparhaxighewiths, ror

respect to one another, extend arqund the circumference of the pin
CAERJEM e Dr ST AT tﬁé’sﬁées&i’atc%% SHERERSS SRR aeg SR it

a movement of the margin of the at least one carrier disc in an axial

rHiEeEon. Jd1e 9peves CahindemRXSRCRETPENEitYIy=terhg longitydinglip
axis of the pin arrangement or sleeve. The(%r,ooves can furthermore have

PafefantAiihS. IATHRNGRE, e GRSoRidt  TaR B alBptetf RFthe™ 25h1on oF
ctncknessofahgashrder dises phiat dretodseagpitiedhy eeehreasef lathisnner

C\ggyngy means,of géugagﬁgﬁiggt ggggiﬁtjgrj of the pin arrangements,

carrier discs of different thicknesses can be guided with the same pin
arrangements or sleeves. This increases the flexibility of the device. It
Theegrwitteut saying thatthepradhdaleglide surfabes  sshrnitderstasd/6r
grooves according to embodiments of the invention can be combined with
one another in any desired manner. Thus, by way of example, the pin

Qe g§Emehts bF SRR s FAREARRAG aPleaSPBAE SuchSRHUIASFEGBr the
cattleastanrd suchailid® sugheeaadiornetoea plisralitecf sioch groovese a

108 sgere.0f usef thg,device izdhershextended ingparticular,

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 pIaSL/Bfor the carrier disc in the groove
opening which reduces the wear. According to a further configuration, the
at least one guidesufacerar-the-atileast ong shouldergr-the: atileast one
g{f%%ve. can ygvgv%t.l g%t one ggcg@{%rential ?gg%li Such a bevel leads to
atacititated entry of fhe carfier discs into ?héjgwde, Tor example the
groove, and thus to a reduced wear. The risk of damage to the carrier

Hisesrandhthe- warkpieses 13 Higrebydedused. Ehe bevgls ean bedfotnedAali des
the edge, of the shoulder or at one or.both, edges, of he grove Openng e
and ina manner ex?en(ﬁng around the circumterence of the pin
by efvertaors|esEIERasd Préved o be paticifarly 8aftable ihprastice
forthedhevet te have an-epening angle of 10 te4brelative to-therguidears on
sudace gy relafive 4o the shoulder qrrelatie {0 0e QIQOYE AS D oyement. of
altérnative to the provision of Bevels: fof the same pu?pose it may also be
pEsvitled MRat the atBasteRéYuihIsuifasé of fifes bt ast dhéssholidecor-on-
the at least one groove has at least one rounded edge. In turn, it Is

orrespondingly possible in the case of grooves, of course, for both edge
B e gpering Tg b Tbedet Chaig T s Taet Tt (o tha "
868 tReRisKIGt ddiifage i RiifAifRizetceording t6RIMBEdiARsts ot el Yy with
irveption, itds adwaatagenysly possible, raccofdanee with-afifidhience of the
sapfiauration.fo. 17 produce Sald cariendises fam.a nonmatalle p,icn in
Faterials m%artlcu ar a plastic. In the prior art, such nonmetallic carrier
Bides ard Virtaaly MpossiBrR GG tothe T2k Stdfamage to e cafriekeast one
dises.iAccatding toa futhexcanfigitatiar, thengear 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
ARGs AREARES GTiReit el O pirf affdhgerrEra Eartthis BOVARAEd. If the
gearsianpinsor sieeves havadopexampte adgphiratity of-guidesspaced
apart in an axial direction, e.g. grooves and/or shoulders having different
thicknesses, by means of the height setting it is possible to set the gear
%@e&r&omﬁ%ir@@%offh@@@r%%&?ﬁg’%ameﬁg?s?f@ﬁawh&%re%{l this
thicknesskes. Accordingriaian embodimentf thel presentanvention; éberecf the
isrpvided;a methogfor the simultanepus,dauble-sided material fgmoval, ,ay,

rocessing of a plurality of semiconductor wafers, in which each

MRt CEOT Wafr Hieg Iy mchik iR SARERSS OF ofé dffpiitdlity of

earriengisesset incatatibabyimeanswaf ai @frdanouteridriveswheel anch be
an anoylaginger dve, wheel and thersby. moyed on.a cycloid patheurye,
while the semiconductor wafers are proCessed so as to remove material
BEGRRATRD rbbRing drHftfarwdrkingTdiseE an@ thé Rarrier discs and/or
semiconductor wafers temporarily leave the working gap, delimited by the
werking glises; with-a Qagiqféheiﬁawrf@@@ dusingetheprogessingswhetein
the carrjer discs are guided In a movement plane which essentially
SHEHUS EBPIAHAT with & THIPTNG 6 Be WBIking GSBLBY tHe-Sarmier Gista®
Beingguided drthdtenovemeneplang; during theexbarsiom of axparesf thed
ea-@fthe 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 of the two gear wheels.
Thus, by way of example, the pin arrangements or sleeves can

each have at least one such shoulder and/or at least one 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@nnular outer gear wheel and
an annular inner drive wheel and thereby moved on a cycloid path curve,
EVM'@H;B@@%%B@Q@QQ@@@M?@[&@{(Q@I%?%%&&. : at t@kﬁjﬁm@\/@slkﬁ}@éerdﬂin then
etween two rotating annular working discs which comprise working
Iéay‘tﬁesrg, z%ré}ad e %%#%?%%C@é%d?ggﬂ se ?C%n%ﬁg?of}%g\%% ?e'mporarily
leave the working gap, delimited by the working discs, with a part of their
syéf@@gﬁu{&j}&th%p@s:@%m,gyzlilaﬁrﬁégwéﬁtgaﬁﬁiprmsq_ﬁ?@r@tg%ﬁ?ddaﬁove can
ovement e which essentially extends coplanar with .a midplane
:Eléa \‘\"/r\?:jorﬁin“&ecj%z&lcnpf)1 b“ﬁ} he W%Swgrlk?r%é: %i%c%f}%rslp%g?ve ;a, %8%%?%]%905” fHe at
ahmufdr regfor:avhich contaimstito Workingdayeand ehstifestguiding Bft. This
the satrigrdisc gusing theaxeursienfihe eariandisesandor disc in the
semic%nductor vg%fers rgr&thg v(\é%rging %e%p. T@ga%bove methods
p?é:@(r)abﬁy involve dodblé side grlnoﬁng of the semiconductor wafer, each
working disc comprising a working layer of abrasive material (in particular
PRGmethegds)dnthe nethod acearding-toranembadiment obihe: one guide
nvention above, double-sided lappind of the,semiconductarwafers, while 5.y
supplying a'suspension which contains an abrasive material, is Tikewise
peeferiedly ¢ astly Lhesabove nidth6EE Fray alsbrihvbesdousledided bevel leads
pelishingz whilesupplyinga-dispersing which contains sificarsel, imwhighide, for
case each warking disc_comprises a polishing pad,as a working layer
LS kot S CHES e Prmrd e e M of
NEVertieldss, the carieridiscslénfergeiront fite Working Yaptevén i pSEY
sedhat-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
atB6rdisy ¢ the& fHventiohdsi#ie dbublktsited prodessifig dhfigt der or at one
werkpieeas dniadperspeetive wiews g opshows asleeve for apimetagpitending
ring in a;sidg view in acegrdance with.the %E'ch’ﬁ a&%?&%ﬁ@%‘é’s&s'&%%ve.
accorcﬁng to a first exempfary embodimentof the invention in a side view.
Fig. 4 shows a sleeve according to a further exemplary embodiment of the
iInvention ipaoside iewbEigarshows ardleeve aceprding to adfarthére for the

egggQ'lgiaryoerﬁgggin%%nto%féggrigv%q%inoafsiggcvi%\g. 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 pin ring.
2008P00107DE/Ki 20 Fig. 10 shows embodiments of the carrier disc
prguidirg aecatding-toithe mventiord byimeansofigtedved-pinedleeves. 5 Eig.
pakk shows,an, em%ogim@nt of the,guiding, of the cartigrdises-acoosding o
the inventjon by an annularly remaqved working layer of the workin dLsc.
CoRi5195 SHOTS e BeRAG Afnd CAEF Aiseb inTHe Bfiok art 16 ahte - OF
deguidiagtof théearrier diserbyla sopport ring. Fig. 13 shows an overall view
of the lower working disc with a working layer, carrier discs, rolling device
and semiconductor wafers Fi%.hm shows thickness profile anq?dglan view .

ACSPEShEOndRiclor Waters Twhith HaVE Bed i ProddssedAith Jufding of thé*"
ricarrieraisdscacsordingitoctherinventior (6BYandirot adtording e theunt,
wHBYeRHon (6Ar6¢, Mgt of Refgrenceschi workpiece (R peFticWaE height

semiconductor wafer) 25 2a; lower working layer carrier 2b:. upper working .
Oﬁa%%?cgﬁﬁﬁ whe@ls)or pin r?ngs ang eéus o% t%elrp%ear or %1n

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) ; o 8: machine base 9: pin ring

height adjustment 10: outer teeth of the workpiece guide cage 1511:
g‘lc}}al%%d‘i'rqgs'%%v%lééé'é’xv "carrier dise quide 13b: upper camer IS here 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 yorkpiece 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

(Wmskertly di2dc migratioisekthe wotkipiécefropethesguidewcageing 22ayer. In
eryption of the plastic.molding from the gride ¢age-d0 ;23f1RgIE Oficq

the_semiconductor wafer _24: marginal region of the semiconductor wafer

ﬁm&ﬁﬁgﬁﬁ§56§gaﬁﬁﬁ?eless, 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.
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15  25: reception opening for semiconductor wafer  26: readjustment
of the guide device 20 27: play of the semiconductor wafer in the

recepti ' 28: excerpt (detailed representation)  29:
ant?—@v%%ar%{gggﬁ%g%ﬁﬁe 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 openingz ¢ 34: opening in the carrier
disc guide for the pin sleeve 35  35: reduced thickness of the
semiconductor wafer due to 2008P00107DE/Ki 23

Fig. 10 shows embodiments of the carrier disc guiding according

to the invention by means of grooved pin slesves.
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

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

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).

List of References

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

Zb: upper working layer carrier

3a: lower working laver

3b: upper working laver

4a: lower working disc

4b: upper working disc
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elevated grinding effect at the margin of the working layer  36: slight
decrease in the thickness of the semiconductor wafer 5 37: processing

tr, wing cuts; anisotropic roughness) 38: region of the
Sgﬁ?.?&‘ﬁﬁ&é}%ﬁa%r which sweeps over the margin of the working layer
in the workpiece excursion 10 39: increased roughness 40: local decrease
in the thickness of the semiconductor wafef 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:
pRotfyLGEVIca TS A6Trdiadde ARRe48: (lias Bt #ve dleevl)50: shoulder on
the circumference of the sleeve 30 52: guide surface

6: workplece excursion

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
11: pin

12: pin sleeve

13a: lower carrier disc guide

13b: upper carrier disc guide

l4a: thickness decrease due to wear of the lower working layer

14b: thickness decrease due to weaxr of the upper working laver

i5: 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

18b: separated workpiece carrier in the workpiece excursion /
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56, 58: side surfaces of the groove 35 60: bevel at groove edge
2008P00107DE/Ki 24 62: workpiece 64: working gap 5 Detailed
Rﬁﬁ%}i@g?@ﬁ l(%ilnvention The invention will be described in detail below
with the aid of Fig. 1-14. 10 Unless indicated otherwise, identical
reference symbols designate identical objects in the figures. Fig. 1 shows
the basic construction of a device accorging to the invention for the
double-sided processing of flat 15 workpieces. A double-sided processing
rriachin§042 with planetary kinematics is illustrated in the example in Fig.
e 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
i@fyehem%&mge&%wo%n%@m%é%%a@i@?%%h%ER’%ng arm 43,
The upper working disc 4b can be driven in rotary tfashion by means of a
drive motor (not illustrated in more specific detail in Fig. 1). On its
4hdepsidat(hot ittubtianed iff' Eigsdytthie 25 working disc 4b has a working
surface, which can be provided with a working layer depending on the
é){c:)qessing to be effected. The base 44 has a carrier section 8, which

cairide LBWerStking st Y RHRESViEE Was W R oTkihE SUFBRR on its top

side. The lower working disc 4a can likewise be driven in a 30 rotary
fashiop.y msans:ofa,drive Juqlpt (apt lustaeelIn RALlGaLD e,
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
avorkprecestoeprotesbentheipresentctase semiionductor wafers to be

24: marginal region of the semiconductor wafer, which enters

excursion

25: reception opening for semiconductor wafer

26: readiustment of the guide device

27: play of the semiconductor wafer in the reception opening

28: excerpt (detailed representation)

297 anti-wear coating of the carrier disc

30: (steel) core of the carrier disc

31: support ring

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: 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
tee | ich they come into engagement with an inner pin ring 7b
an(?gﬁ%%\@?%lﬂnﬁr?g@a 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 cage from a cylindrical pin and a
sleeve mounted in rotatable fashion on the pin. A rolling device is formed
in thi? way, \ herejn the ca%}icg discs 5 are likewise set in rotation in the

event of a rotation BF tHEllower Workii Gt 859 Hhedts SPMc ARELBfh Laver

ring 7b. The workpieces arranged 10 in the cutouts in the carrier discs 5

then mowe alpng exeleihRathsy Fof pragessingpurnasesiie Warkpieees + or wafer

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
Sworkinig BEesaRs Yinateralipred coaxinlly withsespedtiotong anotherghness)

They then form between themselves a working gap, in which are arranged

the ga.rrier discs 5 \gith the workpieces held by the latter, With at least one

rotating GpPer20 Of IGWEr RETKiFG AT 4t itdrwitd THe TippRPS Over the

workirpdiscdb, tfor examipleyds bressed ontohthewwoiipiecas by oweansoaf

a highly precise loading system. From the upper and lower working discs
104a, élg's, in I(;)glch casﬁI a gre s-on force thus then acts on the workpieces to

be processsd dhd the TAREIATE 25 simultaneously processed on both

sides. The construction and the function of such a double-sided

progessingsaachine e nown pgeesenq e persaneskilled inthe-atsbidk oy water

2 iIIustr%hes a sleeve 12' according to the prior art. The
in & 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

§Bg\§/pd51|:d%%./ﬁthis 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. 2008P00107DE/Ki 26 Fig. 3 shows a
sleeve 12 according to a first exemplary embédiment of the invention. The
sleeve 12 illustrated in Fig. 3 likewise has a 5 substantially cylindrical
cuteyt b%g}%ans of which it can be placed onto a pin of the pin rings 7a,

7b

. In‘this cagel,eiﬁeparticular all or some of the pins of one or both pin

rings 7a, 7b can be provided with such a sleeve 12. The sleeves

ilu

steategdinifigg3dye 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

> se R khed i Rensmindion ol tbse Inventisrase, the guide 48 has a

radially extending guide surface 52 as a result of this shoulder 50. During

of

15 gperation, the carrier, discs 5 engage by their quter.teeth into the regio ,
tﬁHe anéﬂiﬁﬁﬂﬂﬁé%gsge e#%é?%eﬁ in gega E Ee %ﬁgﬁ%ﬁi tge aid of

e sleeve e Ssmalle meéter, whereinthera iae

surfdc® 53 tefimits 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

10 dounaLd 149 prevented. 1o, siows a.slecye 12 aceording o e

15

20

25

30

35

Invention accordi

er exenfplary embodimént. AT egﬁ&@%s

§ 1 a furt

thisisieégBaAEhAd andrbss seetivRatFrdatangdial fevaws 15 extending 25
around the circumference of the sleeve 12. In this case, the carrier discs 5

sai

in ten_engage into the region of the sleeve 12 having a smaller diameter, .
g#é..g g%ow% pﬁee%%ﬁ%%lﬁgﬂfuructlon o@ga dgvlce according to

gion being formed
the invention for the double~-sided processing of flat

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
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
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
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
processed. In the exemplary embodiment illustrated, the carrier

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

2 HRRNRIAYT Bvedroove 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 irbgne groove 15 by 350.1 mmto 0.5
mm. 2008P00107DE/Ki 27 In the case of the exemplary embodiment of a
sleeve 12 according to the invention as illustrated in Fig. 5, in contrast to

teré xehpladtanivotiehhfrpnchitg 4imwo ciicgatferential giocbvesi1Snner

phaving.diffreatiwicihs wland w2.are 5 grovdest By means;ebtheio 1 e
rooves l§ carrier dr'ﬁécs 5 havm%O%lfferent t@lcknesses can be guided by
E"thfrwle Lane dRetRh or RS pukptdel iftthe’ Ga s GRtHP TS iRe RAbWHPIE CLtY

OFi§in, theinneepriing 7ebdnd: the outereie vagle can besmoantel byre

fdnears ohaheight-adiustable mownt whereina 104ifting deyicgiise ve mounted
. provide f%rithe mg%mt. B meggns of the lifting device, it is possible to

M G RE Pefg e h%npi%/rﬁn S7& 7t aftd Withtin M SRVt fprmed in

thakrarged, omitise pins. Yhehisaway ghediins with theeslééves 12ameantethn
rdRerepRinietatablestashion cap be-alignedwith the cofreet elght 1B, a1 sc
4£c§|t|on g)r the arrier disc 5 to he guided LP each case. The exemplary

2rBodifH stowih FIJ 8 cSmBines e GrouhtieréiftiliRhotfferager anyed
inyitithecsifourferentishadialguide sdiface 52 frberFigoBaviai dng cycloid
p&tggmferential groove 15 20 from Fig. 4, on the other hand. Itis 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
Fomoyernentsef.acopparativelythin samrigriisss oo be processed are

inserted into the cutouts 25 in the carrier discs 5 (not
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
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
simultaneously 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
known sleeve 127 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 a manner such that it can be

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

8RE SR 4RiANG/ Fhis 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 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 have an opening angle a of

Foqo 43 ipheatth ease eelutivé 2o Alse grobivey atd ia partictlae retafive ty its
sidssurfaces. 2908RO0IFDE/Ki L8 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 damage to the carrier discs 5. Even though

Ebresparding beveld setareysdvidedfdgly a3 the grodvaeeliges in Fig. 7, it
isAlse Mpassible, of course. dan thefadial %#dﬁé&'ﬁ@‘:8§%ﬂfi@? it can be
sgould r 50 to have,a corresponding bevel. Likewise, one or a plurality of
EGREESothG BovRis c8h be'frdvided iR dive dPtheldxdmpfargase, in
embbtiméats efithecslesvad 2ds shewnilinFigs. 3te6onstead opfhe rings 7a,

hevelsnitizajspsancaivabledostdrpundthesdoesof hieoropvesds

and/or of the radial guide surfaces 52. The sleeve 12 illustrated in Fig. 7 is
%Llov‘\?ﬁtpra?ﬁgﬁi;i}ﬁnag ther tir?&ﬁ%sﬁ’i%ntgﬁfﬁvﬁy%?%?(%‘Fﬁ@%%%eeﬂr%éﬂﬁ 48,

¥ 5chemiatically i Figr8. dLigdesswithtetsayisg flratthe frgpertinsudfder 50 -
thedipdiyidual.compenentparts alg pot- depictedrealisticalle for the . poryeen

igustratio . The figyre reveals the carrier disc 5, which holds in its cutouts
S T ot AU T 62 Hinar Gl an BBy BB SEEF B i e

silesve 12. In this case, the guide 48 has a radially extending
guide surface 52 as a result of this shoulder 50. During
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

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
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 cf the groove 15 form a
gulde of the margins of the carrier discs 5 in such a way that
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

0.1 mm o 0.5 mm.
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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
wit v, d in particular the section formed by the base of the
gro%é%%vggiﬁﬁrl\ @fﬁ rOove 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 cerysiderable vertical movement
of the carrier disc 5 in the region outside the working gap 64 is reliably

avoi'gle(%nethis way. §O6t is pointed out that even though a machine

havihg i rings (7475718 FEECHBERGR (RBROEHIRETY Shbddiheare 12
illustEstesdins pircaitangémesns tonespondihglythatiang aiguisligor the in

carden dises: aceording . the inveptiona maghine %\éﬂgﬁgeaﬁwh@%

arr%gq:ergegt, that is to say an inner_and outer gear 35 wheeflinstead o

the SARSFEAE DUterBih TP 6iTd TReRERE provided shtwhitA i ethand W are
gedravangemeRls vartrerrhavbe2008P0RLRTRE/KIRI carrespendingcs 5

guides4 nfgigs 1 3 shaws the,plap,vew.of the Jower E_’;‘{?{@QQ %?C AROTA o sleeve
dOLitEe-S ed prqocessing machine suitable for carrying out the 5 met 08 .
according o the iRvenddit e Idwd\Rofdsg dRt 43R RsTésenteaiin 1n
theBisplictl oWk wWiorky ier donsistngoka worskiogtayepdarreta 7o can be

ang 8 werking laves 33« apd thHQMl%gtfi%\és%@de%b}aéﬂ%@“%%%8'% B

rin%gég,and uter F?in ring (7a) for the workpiece guide cage ("carrier

discs™ Bt MEEHBd Workptedstes (LémidortiuRBitiaiers). Masksd 25 the

derotéthepinientqsn sleeviesopthespiniing.o 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

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
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
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.

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
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
materipd o i@ §akigF;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 6 of the semiconductor wafer 1 temporarily projects beyond the inner

or outer edge of the working layer owing to &t rotation of the carrier disc
5. This is referred to as "workpiece excursion". Since the semiconductor

waieg ,1 i5g2S ’ﬂ%g rtiggv\g'ﬂxﬁ%asy &f ir%%gg:hgeﬁr(ggggtiglg OPE?QE%%%%F%%[Q%@ receiving

carrier disc 5, it can rotate

ely So nnular region

serfitoRdBcRALVARF 196MeRs htdexehfsion 8onahé Totirse bethice the risk of

surface ove

progessing. 80 Qwing-torwear, theswerking fayer exReUgRCeS atBikNRgSng bevels
g S S LU M B, e 45 also

. v A
which the semiconductor ers swee cou?se of t

S proeessingl vhéif i bifblar SoHatkdicsinsil teldmuantaning2 of the

|ayelhca1'?nmgmﬁhalae%iéw@?@&%@p@fﬂaﬁr@ewé?dia%)t9&@&3&? hone or a
workin er. This leads to enhanced material remoyal at the edge of the
sempl%é% %gjé%? Sgo ] 8ﬂei§
undsireR Yt SR e RiopkdAgnayasliasLiulihensidesve shptansintam in

n the case

SBO0TOYDEIR S0 Water feagh roff-JtF 5 W

surfziags the seanieanduscior wafers expeniangea workpiese £XeHriBAAdable o
1pan %g eéolé-l(l)(f%f does not ac lilr. 5A workgé)eégnexc rsion is_ known, for

example, from D $62 d

f : .
5 058°RI® G54 WorkpiccdTetditéivh, 9uide

thet&ffidaF8BcMs0 projects 10 over a sizeable length without guiding
from the working gap formed by the upper and lower working discs. The

bending of fac carrier it In. the pror arand alfo fhe Qo M%a 11y in an

carfier discs outsids the Wor ing gap‘bny
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operating position by way of example and extremely
schematically in Fig. 8. It gces 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
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
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.

It is pointed 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
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 carriers
2b grﬁcﬁ) %g(?%a?géﬁi’er disc 5 with a reception opening 25 for the
semiconductor wafer 1, which engages into a pin 11 with a pin sleeve 12
of the outer gear wheel. In the prior art, the gayrier 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 rolling device

trarSAitERRPPIESS BHiReEarrier discs. The carrier discs then

sometimes bend considerably in the unguided excursion region. This is

kn fromglapping, inwhi I excursion is.preferred. 3Q In PPG

m(-:itij\.*%%'s, tﬂr?eaggﬁ%%g@ig%uﬁgé% s&gr%gte%fl b&%ﬁescl:g}”r% |§3§§( %&ﬁsigl;rﬁﬁ 4a of a

onlyBEE tRTS4GHE RERTSEEhE Tote thaksiab B0 LR kxafisple wistading out the
swhigk is caatasten by Sitescwith amvanti-wear coating 29 that does not

contribute to 35 the stiffness (Fig. 12C and Fig. 12D). 2008P00107DE/Ki

31 For the PPG method, rolling devices without measures for guiding the

cari®redited s the Fiovemedrslahe are thersforennsgitablehs titheppidied lower

art wﬂhemhgamﬂgéiisc gbl)‘tm;a&ﬂmggc@rﬁi@ @ﬁﬁéf@)ﬁ%ﬁ@%&%@bﬁ 2a and a
the ti ent (41) sa that its outer teet eave the guiding by .
the%?r? %%agr?d% %%eé:leéeé 1?§;|??1%epiﬁ°nn£gl 744 %mﬁfrﬁp%%f??d Dy the inner
10Furthetniored thie’ e midshductsrrwaiars i semétfimesioojedt4 1 vpirbpi thee guide
carderd0 (e sognuah dbatthey)arging longes guided,By itsreception (semi -

Opeé“r}% When thefcarriir d§§ 5 1[lcc)itaégsfg:rther and the working discs 4a

ucto . o
and 4D of the working 1ayérs 3a 3hd 36 fgRC e 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
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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

%Hgggbsiﬁ,?lej%sgg\#g have "plastic insert" which lines the reception

opening. le 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, thg plastic insert 20 therefore often
erupts (22) or the semiconductor wafer itself breaks (23). This leads to
%%gt]%ge or destruction of the semiconductor wafers and the carrier discs,

udlly S efste a185 HamadB of the fiohaRG Tays 3ar&itd eheswirke
tedragmenissgktheltvas infthielwotkind @b gape Aswaeptiitableular surface, the

courienneasure, Rig-LaB r viee I dheform ’
heig ht-ad'ustgble (%§%%%Ca%l%§é§g%%g§%n§& B%g;\](fteh%%gﬁg{%rssulpop%r? nd an

P Ban fitrhit 8xEeS9%S bBARIMFEHE0 the carrier disc in one direction (16),

it does not however prevent undesired upward departure from the pin ring

9&“?le(ﬂél’ew%t@ét&%QEXEei%CQB{QW, to:Eig. é@a%%%_se?oﬁgn WAR€ 162 007
object of securely guiding the carrier disc without eruption and with low
ttoa?ﬁinﬁlforces in the excursion 35 region to be achieved to a

sufficient degree. On the other hand, it prevents unimpeded flow of the

cselng lubricant, 200BE00 QI3 (waler) 809 Orngng STV oWt oo

from the wqul%gap over the edge o the working disc. This' may lead
‘YeapharingefthdosS B R atorf iR D dremaF bhduskF&dny gap
Heatimedin:thetverking gapa St chdweatingomaylead ie deformation of the

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

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
working layer carriers 2b and Za, 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
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.

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
the stiffness (Fig. 12C and Fig. 12D)}.
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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
28 R4Pad 7IE FEg. 9 shows examples of double-sided carrier disc guiding
in excursion. Fig. 9A shows a lower (13a) and an upper guide ring 13b,
fitted on the height-adjustable outer pin ying 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
Foyidehs iR 2Gfuneieb sHaped kbithat teercarerdistoan easdy bedinserted"”

gt?i@lrﬁ'& pagliculanits.uigy leath;10 donqisemain papging framthe2Q.. o o

wde&ﬂﬁenmg 32. In machines suitable for carrying out the method
UIREHFEMGGo the invention, the pin rings 7a and 7b are height-adjustable
(9). The carrier disc guide 13a and 13b can therefore constantly be

1deadiusted 41 height3o.thaf it is always peseible o conpensatefon s on
osmor%ﬁg %e of the 25 carrier discs due to wear of the working layers,

Ffha fisr iBETe Ghidke ith Sow ToretWiidhEdrésd beriding. S°
tiEg. 98 showsetheteasahinlWhickethe lolver¢8a)dand uppet iorkihg layeadb pin

sthavesespegtivelyexparienced wear, L4a und 30 14h,.s0 t&@f@gm@%@ the

which the carrier disc and semiconductor wafer are moved in the work Ing

S YuFRAEHERE Y Heam ot 2B RRARRARSNE of e ghiicRdéhite qRprier
dizmd T3sdikewise bdhisEmeunt-#2 therl always patiddd gudihgoftheeption

odierdisggithol consiraining farces ip aXeHLSIoR, 3% Jhe uppergarrier
disc guide 13b may be guided around the pin 2006P0010/DE/Ki 33
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.

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
shown by Fig. 12D, the plastic insert 20 therefore often erupis
{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
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
the carrier disc 1in 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
region to be achieved to a sufficient degree. On the other

hand, it prevents unimpeded flow of the cooling lubricant
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sleeves 12, as shown in Fig. 9A and Fig. 9B, so that it likewise ensure
positioning of the sleeves 12 on the pins 11, or they may be guided

éi?r&éjlg&? ty\ﬂ%e the sleeves as shown in Fig. 9E. In this case, the pin
sleeves g’proj}e}éhhrough 5 corresponding openings 34 into the upper

carrier disc guide 13b. Further variants consist in fitting the upper carrier
disc guide 13b on the machine frame 8 @#ig. 9C) or on the upper 10
working disc 4b (Fig. 9D). In the former case the upper guide 13b cannot
ge reagjuste so that, when tracking the lower guide 13a, the guide gap

AR eSS COtiTSE D Wk of thd Workiflh 15J6r<'8a SHARIFRY theer the
zagsumtioftthe workiigdnydt swsarThand the catrerddiso guidingdieeomes’ with
@%?WEab'QQQ%ﬁglégﬂ%fﬁ n%&z@‘%ﬁ"%’é@%ﬂ@ﬂq?l ﬂﬂﬁgs\ﬁ’pgq)%é%% ing in
v%%rklnogrlj;crl%/ers suitable for carrying out the method with typical usable

g M HEx I3m YRS TANBE 4R8 SfYin'R5Cade beREETRltMthaf the

o lsenticdadastor weifeh leevesaheaéteptiatebpeningaridamagesee pl ane -
phastic ipsely o the eauierdise canyactually: 20 disengage, from the roll
]{jnevii e. In thg la %r case (FigF.) 9é[))r£, the effe,c:tL of the wear 14%%'(%1:%6%%%%%5%@

Working laye¥ 3b it ThAttheSdp StrRhbr BieGUiaE 4%pHrests tfdg- 12B in

Rafrieedisedsdowntsmmehas Here sagaie, feowever, this is not to a
detrimental extent. Another disadvantage is 25 the high relative speed of
Etl%%up&er carrier disc guide 13b in relation to the lower carrier disc guide

- and PRRuBRIIR YR Rath She GiReraRcs AR Rdtse guiding in

essensalywith the rotational speed determined by the slowly rotating
outer (7a) or inner pin ring (7b). 30 Fig. 10 shows exemplary embodiments
for carggn out the first methad according to the invention.  Fig. 10A

p

EhBwsA pii Q1R 129hich cihtafREiRknHBRS il 354 obvas 153 rhef itted
draseherdie digretetjofthelgroovingds egial tol that of the anterigeating

1800 the-GarksLdiSe,5S+ TR i nner 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
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
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
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.

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

rolli LAl referably, the pin sleeve 12 is provided with a
p|u%%§§§15§§;°ﬁ§&fﬂs so that the channels can be 5 changed after wear

due to use. According to the invention, preferably only the outer pin ring

7a is equipped with channeled sleeves 12, sice 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 pin ring

7b Sn& FEFBvEd addin SRR RowevEL Sis P Pret&iPe £ 36 b 8B pif tirgab Be
equippedisth goewed teeves bR ikig. AOBtshows grerinventiveruseref pins 11,
grogyed 3 %@gyl%@ftsﬁ&*zfeacwf‘aﬂ%%&vg@éééat%ethsﬂgvﬁv%SS%?sa%%own in

14b of the 15 upper working layer 3b: the displacement 26 of the

mobéMen?Brandlof theSc &FieF didd™s aRdfsehiRBRASCHHT ie? $Gestitkguah
5fromdhne svgarcimbe goenensatad famby height @skusiment & efrtheipip guide
ring; 4g, 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

7ais, however, less preferred. When using multiply grooved sleeves 12, it

is pFefetakie wherl ghangingna Catrierdise borplace d ini-another gieaveiisc

or cange! 1513, 105 HRighL adusimept Sl heqy ring

absolutely necessary. 25 Figs 10C to 10E show ot

7ai t
r())?l ISR upper

er exempla

10 emB6difrietis BrifodPed EiEve¥2 adortitty frieshveation BeeorRRgr guide
to tAginunabercaf thanreisl 1bs(Hgl 10C dhigt 10R)ox, ibtheicase afte lower guide

simple rolling devicg. oplywish fixed nins 11 andwithoutfregly .. of the
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working layers 3a and 3b by the amount of the working layer
wear, and the carrier disc guiding becomes somewhat "looser".
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
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
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).

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
grooves 15. The base circle diameter of the grooving is equal

to that of the outer gearing 10 of the carrier disc 5. The
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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
20/EA8g BABEKgh compressive forces therefore occur between the
(rotatable) pin sleeve 12 and the flank of the 2008P00107DE/Ki 35 outer
teeth of the carrier disc 5, and also frictjgn 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 material strength. The
gnpawe il of tirhsrowbofltheaariprdiSe Swhichvimipadd thestifndsg 33), so

tHRRcassan:farihe cafige dise> apd {herefarerysually onsisis Of g the
?fédenegg steel, another harden%gétmetal or a (fiber-reinforced) ° i
Complsits 8FRRGhsfreRGPHREHRE 3aEfies HisRsterith € ¥hdittont s Provided

r
widnywayp Sindlal ryatefiafaithedigh sirepgtit 18 anchlewcheanates can be
criyglgred fardhe pins ]éu%”Q&i%l@.eVﬁéé&Jﬂ?ﬁ?iEé 1%-and pinsleeygs

12Fare herefor rgferably)rmade,of steel or_anather (hardened) metal,
PISHHEGRY StefefabloPHaftFmtdl E&Rntéd tartfdes AbRGstEr Earbide
chetorekedcuticalapplicatiors ninewliich cormtaméamtmntofithecsorkpiecasci5er

aidemetalabrasign.must be avpided, t is,al50 preterable sesleeves d2iy pe

made of a high-strength composite plastic, in particular glass- or carbon
PIffST FeiftbRePBEEK (iolfettRY biferiGBRE) BY offfet tRETRS- §p and inner
Piduroiey compaositerplasties, agavall.asithose madewfmatesialpwithdighd for

pAHaiaN stiengih:20 gadiarlewsliding frictignfor &xampleves 12,
fiber-reinforced polyamide ("nylon"), aramid (PAl, PEI), polyacetal (PM),
polyphenyl (PPS), polysulfone (PSU). The embodiment of pin rings in

FighichBe pingrt ] Waeryi 25 eotaiaislesiecwds §2 thatecarsfolloneby 12 after

viforeaten.the Jelative mgvement between e geay wheel fa/4b gnd they, o

outer teeth of the carrier disc 5, which occurs during the rolling of the
URReaist S 9 baMTcuIdfy &@@@h?%%%ﬁ%ﬁéév@é eaffotement
plparticulérly leasity antewitd iew Veameon tenpimsnductor 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.
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.

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
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
in the working gap. High compressive forces therefore occur
between the (rotatable) pin sleeve 12 and the flank of the
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30 11, the sleeve 12 may also be configured in multiple parts and consist
externally of the particularly suitable high-strength material described,

i rs intQ.engagement with the carrier disc 5, and internally of a
yré@tgeggmtﬁ)ag é)kv% sliding friction coefficient (for example polypropylene
PP, 35 polyethylene PE, polyamide [nylon 6, nylon 12, nylon 66],
polyethylene terephthalate PET, polytetrafluoroethylene PTFE
2008P00107DE/Ki 36 ("Teflon"), polyvinylidene difluoride PVDF etc.). The

inner sliding Jayer may be configured in the form of an inner coating, or ,
TG B BTRL cF Hnb SR o prGa8s bt aBRESRLBoaTdGT HPD forces in
Westicallye thé stoevesit® ard préferablpyuiddd boSehrby s¢rawmed ¢ddpsts

£hRE RIS, 110k By13 BNg GONNECIRRA L0 the/anlirgRUIes B IIRY LSO vt
that thgy cannot slip off the pins and ﬁre %uided n them with a more or

TOSTRFGE PIAATFELG the FBribat Bhbttiort ThERS bF ress ity 174 °F the
plare. dihe barriex dises 5 preferablywdoindist oitmrdenéd enaetidf (fos s

gxamplg hargened sleel) angbtheengagement syidacsgLine.quter 168Bonsists

with the sleeves 12 of the pin ring 7a/7b is very 15 small. The pin sleeves

35 tharsidre edpei&hice InGBASEE e 2 FHENREH: B pafticar§ high iF X~

tied Détergsid Yingorecsinte high torghes are trminisnpifted there @peatefies this
lqver), Multiphngrooved slagues 12ag preferahlyised siNeea 30 gh strength

different channel 15 can be used after wear without having to replace the
Bfifre SV Eidh DF BRGWS ThEUsE Ut theToRePEharinéiiR £efebedDr=s 12-
reexaimpleldftenttienipperlcharnme| hasdeentvens fihe charifelrEbig/beade of

is sel lagi ri isg in ndi
B e R e o o

; , d
BB BREPPG GRAGMYSNetidd i fler GRS SrERSEAWALA &EDrovided”
withtd ceatingtliatqrevents, cdntaehdttheconetatich coleof the tarierorkpieces

g§cﬂ%@%ﬂuaﬁpggﬁgﬁ0&H§%mﬁgmggoided, 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
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
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
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,
polyethylene PE, polyamide [nylon 6, nylon 12, nylon 66],
polyethylene terephthalate PET, polytetrafluorcethylene PTFE
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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
20cutFRP disteE AfEontour edges of the coating, these forces are particularly
35 high and particularly detrimental peel forces occur. In order to avoid
detachment of the coating or increaseg) 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 coating likewise according to
("thefihvarition pisl gonifiguredescethiit Thederigth GFYRE contour.edtjes israssr

s18herh as possible dand the,peafile of the copiur ghges has, gunvatures
which are as small'as possible. Preferably, therefore, in particular an e.g.

CORrmiidr rédion 6y THe Bréiie UF thd BatertBlfhofthe BHRFeFb&Ys left

adimcoated yForeranhpig the coating is configured circularly and extended
onto the outer teeth only as 10 far as the base circle of the outer teeth.
Particularly preferably, the diameter of such a circular coating is even

Veddméinat sntdifer HaTHRE bdSe ThtlPaRmERP oF 1RO HRA defhstdn the
satheetahda e region teft fremsbyl theccodtingameish gotberseclasge thatthe

erRarts obtheexpased-metalic parrier 15 disG cored msd&&enm#g}@%he

diamond of the grinding pad owing to bending of the carrier disc.

PISRRAERED WGHHPOF R artiuIEP i FBx Fo S &6 fo #id Bethay in
thencoated dadidd tne Wasercirate oé ther oliterteeth stherefare G- b Iame).

20
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
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
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
height adjustment ¢ 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
layer. During 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
high and particularly defrimental peel forces occur. In order

to avold detachment of the coating or increased wear, in
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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
<(GRBRIHMEET BREEANly 25 along 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
to any additional wear. It is particularly“preferable to coat the carrier discs
with a thermosetting 30 polyurethane elastomer with a layer hardness of
peromda 0.t 96rShidre Acandparteidady preferably from 60 19i4L-Sheke fng,

' se diments of devicesfor carrying out the
tﬂs?e%:%%l%j method %%%g%&i%%%%ge i{r%/é%nt%% n,cdﬁﬂsv?/h Pcﬁ {Re 35 Bﬁaqruj?rjff Tgf ﬁ%rface
COGHMiBP disc RIEHSEF By Hh BAnGRrYR ndVERRvdAing ldyercratipganed so
tharinulaerégiogdf the workingodisowr 2098R0QE0HIEAHRS thesweddrabl e
arlBYEhCagies  MUCh,compUSES IO aTking Jy &l TN WOIKINGBY RS, 1 oy 2z

suitable for carrying out the second method according to the invention

25, R8I\ BoRSIEF P4 ShicRERESH R Taly et NP ISTIRIRY afk@ 2BAESrad@r an

e thinnemudeking Sdayerss3aagd3iy whish coatain abrasive aned %fételeagla@f the
t etial. The.gujdi f the carrier discsin these exemplary

O e ICsd T ATaE 156 ek kg TS 1 i Gareat o

CHLAICES HatheFeSethvbhichigds exeamkismbas bbtinadssutapeth only as
fawosking heyevoasried 2a (lower waking d9dayerd-and 2t (athenworking

Pt e e el L S SRR
sEiEhatfsmaller 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
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.)

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
along 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
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
guiding of the carrier disc is effected by an annularly removed

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

204 bl forEsfying out 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 th% 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 layer carrier with a working

thayeiohoway erz isediffirattihdermsiof chamufaptiings2 5 techmokdgyy Theyer.

TrRMRedinert indigr11G4s therefore pagticulasly preferred which Ses 1ot hog
working layers 3a (bottom) and 3b (top) and worKing layer carriers 2a and

“CHPFIGRE pidod A FTER SHIREHS 16 S0TRY JoRaT,© fortheh i cker

caratessaty workgie célexctesion £ antbadditenalaing st b8 fleweravdrking

184j86)and 18hqupper working diselare fited Oyter fings 18a and 18b.

which are moungecf outside the outer 35 edge of the working layer (Fig.
TP dERNE? tingSRhiBH e Mo ditetifsioRtheSAnéiédse B thdese
exgogdrg jayen{not skawn), 1 2008RO616ZDEAK B are pecfetatly usetlayers 3a

anEhesguigrand innes singspreferably haye the same 1ing width, é@&ﬁﬁ%on 6

. extent of the workpiece excursion "outward” and 5 "inward" is usually
lgdgﬁﬁ%ﬂped, but the working layer carrier 2a {lower working

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
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
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

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
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
edge of the werking layer (Fig. 11C), and inner rings which are

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

an ' er of the inner 10 rings is equal to or less than the
inn%gée?a%jéefm&oﬁg] e]\?vorking 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 beygngd 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 shown), so that
the afriBF 8itE3 oYy dti&4 over a region which is as large as possible
and only very small maximum bending of the carrier disc is achieved (16

20 i Eig: 5. The Rresent inveptiop Alsq relates 0.3 sepieondugton s 1y wiarn,

wafer. Semiconductor wafers, which are produced by PPG according to

25 ' Bror Bft, RATEE ratige OfuRaiRIPFo PRk frhith makeeakem and
unsUitaie f0r demaadmiglapplicationsa 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 6 does not necessarily lead

to fFitRurd B8 o hERhAERGUCTBR WHER UaFHRGE of theBlfitkr tisOsr greater
Ios$122rpﬁ1he ma$mimm%¢uponﬂetmmtrwmamqm&iﬁg mﬁﬁe@, 2a/2b

the semicondycioryyafer ?nyQY§¥Hygﬁ&?@ﬁ%“%ﬁé@@p8$¥%¥?§9/o the inner
elevated pressure beyond the 35 outer and inner margins of the lower 3a

and UPREr WOrRAGALyECIBBNLETIMpREB Atk fntd IRE Fe S FII 65 Rifigthe
25 ehthel iRO0BRAOI OTDEAGAD 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
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
in Fig. 11C).

The present invention also relates to a semiconductor wafer.

Semiconductor wafers, which are produced by PPG according to

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

3b and "Jjumps™ back into the reception opening 25 of the
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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 padiab thickmess profile of a semiconductor wafer processed by
methods not according to the invention. The local thickness D (in
micrometers, pm) is plotted against the radius R (in millimeters, mm).
Wherever the semiconductor wafer 10 ha%oexperienced an increased
grinding effect by the edge of the working layer upon re-entry into the

warkingegap {38) Jisdhicknessds jeduged (3. QWIRYAG &L . The grinding

semiconductor wafer's pwn rotation in the reception opening of the carrier
|£:¥?ﬁ§se%%rae€%%ﬁﬁy£rﬁéﬁ<§%rgﬁﬁgﬁﬁ?s?iiﬁﬁ‘te 0 ngéé%ligﬁﬁ&%rlﬁeads Lo
ARG dEtalice BBarfidoee Jemichndast® wafet. Owiraptothesbreéae

wBping etthessemicanductor 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
dBider 248isthigwitngdtiedebyliisd indréased frictioncdiid mmdiideaksemiconductor
fiaftenings-40 axe darmed i the,gxcursion. reaion (Fig. 414G left)whicharis, . the

s#owr&a%g_lé%ilateral asymmetric) thickness reductjon in the radial
thidkRdss PromiB Bt the sEnicBRETCHSF Waksr (R 14€, RYAGTER. agpinst the
shewsthiRin{ prarmiiéw: 28(teft) sanduin) thebemmicoadutior veafel's shidkness wafer

prallecahiainechalong-the sectionaxds ArAntighy). FpFliermote he edge of the
semiconductor wafers rocessedflzﬁ/ PPG methods not according to the™ |
inentighdoften havaRi ahieotro picy 36 Rirdtribtiffor OF e Br AR sitf inarkd S
(Ghddikgsstas)idues ¢dtire ® PG procéssing. 3D dehetesegringingunarks wafer's

which havebesn imparted with-3 preferential directiensalang the ginding |
tool movement in the excgrs,lpn region of the semjconductor wafer (Fig.

. (Fig
1975 6%). They &fern le 7 fhat By xfrd-Rith &% FRFEIRALIE T
tlhe pateraoriipnat mMargirdosthenaeniar aorking layer ard predamirantlywafer .

tapaenfially todbemargin Of umping 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
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
wafer (Fig. 14€, right). Fig. 14C shows this in plan view
{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 tc the invention often have an anisotropic
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
the curvature of the outer or inner margin of the annular

working layer and predominantly tangentially to the margin of



19

15

20

25

30

35

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
inareased sowghress and subsurface damage (39 in the 5 thickness
profile of Fig. 140, right). A semiconductor wafer processed by methods
according to the invention, in which the carrier disc was guided in the
movement plane without constraint, doeshot show these defects 10(Fig.
142). The thickness profile is symmetrical, and the surface of the

seaicenducinnuaierhas aadsotrapic finish without locad xeughenings,:
ggcggggg%gindins%gncafk 0 flatttegin s in the m%%gjnal regiqar}i IQ the worst
case, only'a ‘s"liélht r2auction in e tickiiess ot 1scer*ﬁltz: nauctor warer 1§
1SIsseroRd edwald theniarghiilragionyvakkeuglr i terms oftsize ambressed

syrvaides it doesReldepresrayssubsiantialdegradatianpi the high sn the
%Jaclzigy of a semg%:)ri%uctgr afer Rﬁessed according to the invention (36
in o] In

|g.ri621523. B0Tre me eor g t5 178" frivention therefore also

provides a semiconductor wafer which has particularly good properties in
KeshRact @l isRIFaRY; REANIONa) syBREREY, RIaNREYLARG copstant thigkRess;he

and is therefore suilg\}a‘k))zl for particularly demanding applications. 25
ERIRNEET n PR Weord AC-TS00S SRR Mathite e Logifrdfovement
HarRaimipiés the teshniedifeatuies ©f soth shdevithese désErbséd 30 in

Pk 40004889 AinGringlingcpads Withhahrasives fypaixdounsktheraingvetes

used. Such rir}gin%gads ar di%closed' US 6,007,407 A and US _,

£ ?§4§§Jt [ miconductor wafer nas an 1sotropic 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
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).

The method according to the invention therefore 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.
Exanmples
& Pater Wolters AC-1500P3 polishing machine was used for the

examples., The technical features of such a device are described
in DE 10607389 AL.

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.

Monocrystalline silicon wafers with a diameter of 300 mm were



10

15

20

25

30

35

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 removal of 90
2045 Q60R pRitE<do that the final thickness of the silicon wafers after

processing was about 825 pm. 5 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 pm on each side. 10 The

process pressure selected for the working discs was 100 - 300 daN to
proimidatedifferenitidadiag situationsrand on-average tgavlear@n&@lv?ﬂﬁg@ﬁa 1

i 20 pmigrin. Deionized. water, (D was used as a,coolin
th%é%%asr%[ vc\ﬁjg]1 %%g}lt%%v& ra?e%s g%l \%etl\?v%(?en&g %ﬁ% 1/%%%63% ed %H&Clg%al of
90 REpEeRIey TESSIRG rEhidvat Pates idrid tHerdiffsramthent inpatsTédiking
waffearn thiStduring the prdeessing. abbuthesfirst gxample, a corresponding

process was carried out 20 without any carrier disc guiding.
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.

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
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
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
off.

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

grinding pad section taken off.

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

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
Ivocesswasmmarred out with a removed grinding pad section taken off. 30
No damage of the silicon wafer occurred here, although there was slight
roughening of the semiconductor wafers in the outer marginal region. The
geometry of the silicon wafers was acceﬁ)@able. 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
o{gds eﬁrggtry athé)mo%%neou micrograph up to the wafer margin, and
ho damage of the semiconductor $ater 8agESESdr nihd \WBRIFBESHR
Witoud Hghmapetroughenirifefrtheancmiing disds rthedasegethefcadting
aae witheulatackartearingyef. theutermast grinding hlagks, .44, Patent
%Z%m% A del)lllce.for the double-sided progessing of flat workpieces

Compriding A TP dwSrking Tisc AR BdoWar Workigtissert, the coating

and without attack or tearing of the outermost grinding blocks.
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5 wherein at least one of the working discs can be driven in rotary fashion
by means of a drive, and wherein th 4working discs, form between
themselves 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
PatenheGhaigEvhich 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
th ar.wheels or pin rin ach have a multiplicity of gear.or pin ,
L T T s To o B aROP At gy vl o seces
ertjagarhent durng radlirey, whareimat l[dastonendf the pipvarrangethents disc,
hag,atleast pne guide which, delimits,2 movementef theqmargip of the gy, in
least one c%rri%r,disc in at least one axial direction, wherein one guide is o
formed By AEIRASTBn& Lo Sdtildérexterting &rodid the EifEumferaficd oF <179
theipinsarrahgement betweerntadirst larger diametdriand asecondy which is
smallerdiameter atthe-pin.arrangement and a fyrther guide is farmedby. e oy+
the side surfaces of at least one groove extending around the _
circUmi8lenc8 BT thé phn dirakgéhtent. B5 PPhdavice sielaified fiRlaie 2*
1, Wwherteirctie atdeaskoneigrooveiis formsdcat the laiger diamster postiar:, by
of fhe-in arrangement.3Q 3, The device as glaimed in daims 1,0 2y ey gear
wherein the smaller diameterofthe pin arrangementstartingfrom the _
shbtider ShdFwithGatdny diahtetef ehfargBmeRt intd$reBéid BREf-pin°T Pin
arramgement.s4b casefarmedfromaieepiniand Beslgeve maepted isr pin rings
rolalahle fasion on,{he. b WhereIn,at 163st,0ng Of (g, slaguesiandhes witn
guides on its outer circumference. 55.Thée device as claimed in claims 1 or
Zwm%g%"gaﬁeéﬁﬁﬁ;aﬁﬁ the carrier discs enter into engagement

during rolling, wherein at least one of the pin arrangements

r

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
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.

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.

3. The device as c¢laimed 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.

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
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106.

11.

12.

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

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 case delimit a
mevemeRPETHte NMafgin 6f tiid At 12adt ohe ehpdeiedisoinandxiap rotatable

direglionnl %A the device aselaimeddn clalase, whereir the.gropves;es  has
ha}__\ée differgnt Widths.t8. The device as %aimed in claim 6, wherein at least

one arg(l)l\%e S0h&s a widt Which & :E;Cr:lej‘g ar'thian the thickness of the at

least one carrier disc by 0.1 mm to 0.5 mm. 9. A device as claimed in

claina 6aaherein the-atleash one shqulder or the at legst opegrogyediascne ax
at least one 25circumferential bevel. 10. The device as claimed in claim 9,

WhEFSI thE BevBl Has an 8ferfifig ARGt of T0hto T rdtative fothgnding guide
shroulderer relative to the groove. 30 11. The device as claimed in claim

5, wherein the at least one guide surface has at least one circumferential

bevel. 12. The device as claimed in claim 11, wherein the bevel 35has an

opeting BhgiE of 1090 AP rhIafv e G i ghid8T <+ wherein the at least

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.

The device as claimed in ¢laim 6, wherein the grooves have

different widths.

The device as claimed in claim &, wherein at least c¢ne groove
has a width which is greater than the thickness of the at

least cne carrier disc by 0.1 mm to 0.5 mm.

A device as claimed in claim 6, wherein the at least one
shoulder or the at least one groove has at least one

circumferential bevel.

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.

The device as c¢laimed in claim 5, wherein the at least one

gulde surface has at least one circumferential bevel.

The device as claimed in claim 11, wherein the bevel
has an opening angle of 10° to 45° relative to the guide

surface.
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13.

14.

15.

i6.

17.

18.

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, whérein the at least one guide surface
has at least one rounded edge. 15. 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

orthe ggarwheels arg mopnted; by means of a height-adjustable mount

and a lifting device is provided for the mount. 15 17. Apparatus comprising
thEHENEEBF RRIMES 672 6Ptk SRRIGHRBTS dotiblesidkeriateig rounded
restonal processing of a plurality of semiconductor wafers. 20 18.A

method for the simultaneous double-sided material removal processing of

a plurality of semiconductor wafers, in which each semiconductor wafer
|ie%hf?ee%?m68neaiﬁ ATEEERE DS ohe OF & Plurddity BE&arHer Bikes 3Bt jheast one
rotatictebyunéans of an annukes outer geas wheel andyan annular 25 inner

drive wheel and thereby moved on a cycloid path curve, while the
semiconductor wafers are processed so as to remove material between

twh Yotatiig ahnafar Werkitifidises wWiehTomprisedno sy fayershand the east
casrier discsieirsemieonsiicios wafertemperanly Jeave the warking gap,

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.

Apparatus comprising the device of claims 1 or 2 for the
simultaneous double-sided material removal processing of a

plurality of semiconductor wafers.

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

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,
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
working layer and ensures gulding of the carrier disc during

the excursion of the carrier discs or semiconductor wafers
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15,

20.

z21.

22.

23.

24.

25.

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 wWith a midplane of the working gap by
the two working discs respectively comprising, an annular region, which
contains no 35working layer and ensures guiding of the carrier disc during
thé esmutdienvafthercargier discs or semiconductor wafers 47 from the
working gap. 19. The method as claimed in claim 18, wherein the material
removal processing involves double-sided grinding of the 5semiconductor

warefs dhEFE4Eh ViSrkifig HidE ComPrisés 2 Workifg |ayes of Hbrasive material
matemiaia20. Thesnethodyas Claiaietin cladmcld -wheeein the matﬁ[_igl of the
remaval pracesyng, nvabves doule-glded Rolshing Wi LOsURplying a
dispersion, which contains silica sol, each V\(orﬁﬁwg ISC com%rlsmg a

pofiskig pad d<dstofking Payert 9. Heemiethod as claimed in claim 18,
wherein the guiding of the carrier disc is effected out by an annular

setsbac rking layer hat the desired wgrkpiece excursion is ,
acﬁ%%e%%ﬁ#ﬁe v%cﬁk%ygf %{?‘gé carrier fgl%jfrrrﬁe é)b tpwt %rr%h?gintofaj[héﬂa_ter %al
WOTRIY Blisc SYBEFETd Y 22 1THE ethodiastelemettidclaine 185 whareinshile

thedplbsutiage a dispersion, which contains silica sol, each

working disc comprising a polishing pad as & working laver.

The method as claimed in claim 18, wherein the guiding of

the carrier disc is effected out by an annular set-back
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.

The method as claimed in claim 18, wherein the full surface

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.

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.

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

have the same ring width.

The method as claimed in claim 23, wherein *the inner
diameter of the ocuter rings is equal to or greater than the
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 th\(le\al 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
ringss dresmotnted hiside the innkraadge of the wosking tayer 30:24dherriers
method as glaimed in glaim 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 outer rings is equal to or greater than the 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.



