1 Si mul t aneous doubl e-side grinding of sem conductor wafers 5 The
invention relates to a nethod for the doubl e-side grinding of

sem conductor wafers, in particular a nethod for the alignnent of )
doubl e-si de grinding machi nes through inproved orientation of the grinding
spi ndl es of doubl e-side grinding machi nes, correction 10 of the grinding
“spindle positions, and suitable deviges for carrying out the nethod. .
Doubl e-si de grindi ng machi nes are used i n nechani cal nmachining steps in

fabrication sequences of the wafer 15 induystry fo roduci ng sem conduct or
wnter o | par v} SHRELCRTED ARRLRT S A SBHLAY (IR BT AT

mat eri al -renovi ng machi ni ng of the sew@fesaductor wafers is involved. 20

- Si mul t aneous doubl e-si de grindi ng("double disk grinding", DDG is often
used in order to achieve a particularly good geonetry of the nmachined

sem conductor wafers, in particular in conparison with alternative
machi ni ng et Bis TuEntdaonsgedabeedte apphaghes Fast hous . donbdgrsagt e DDG

met hoFI a][ld devg€iemiing t abl esdicopateydng wRiHerishe. m&; M‘tﬁfc&lkﬁoma for
exanple from EP 9 A2 0 §§E}co uc fer.is k
sinultaneouslﬁmgﬁg%btﬁgéidggginlyg%e- oa@?ngE%EEQ?J%'eetﬁggﬁg%§§ grindi ng
wheel s or di sk&qfdagEedrERUBP TPV HiSESatiAnt Bifs t@Es FT1PALNT

sem conduct or sysifreiless cfui dietbliersaide grinding machines, correction

10 of the g¢grinding spindle positions, and suitable devices

for carrying out the method.

'Double-side grinding machines are wused in mechanical
machining steps in fabrication seguences of the wafer
15 industry for producing semiconductor wafers, in
particular silicon wafers. A mechanically abrasive,
material-removing machining of the semiconductor wafers

"is involved.

20 Simultaneous double-side grinding (“double disk
grinding”, DBG} is often used in order to achieve a
particularly - good geometry of the machined
semiconductor wafers, in particular in comparison with
alternative machining methods such as so~called lapping

25 methods. '

A suitable DDG method and devices suitable for carrying
out the method are known, for example from
EP 868 274 A2,
30
The semiconductor wafer is machined simultaneously on
oth sides in free-floating fashion between two
grinding wheels or disks mounted on opposite spindles.
In this case, the semiconductor wafer is guided in a
35 manner substantially free of constraint forces axially
between two water or air pads (e.g. the so-called
hydropads} and prevented from “floating away” radially
by a guide ring or by individual radial spokss. During
" the grinding process, the semiconductor wafer is



35 manner substantially free of constraint forces axially between two
water or air pads (e.g. the so-called hydropads) and prevented from
"floating away" radially by a guide ring or by individual radial spokes.”
During the grinding process, the seniconductor wafer is - 2 - rotated,
usually in a manner driven by a so-called "notch finger" that engages into
the orientation notch of the sem conductr- wafer. 5 Suitable DDG machi nes

are offered for exanple by Koyo Machine Industries Co., Ltd. The nodel
DXSG320 i s suiﬁﬁﬁ?@ggorujﬁﬁhﬂﬁngnséﬁlE@ﬁﬂ%%té?lﬁﬁ$e#§ havisAgcatl Hidanet er of
300 mMm Di anondngtichdEhggatiskhadr engagat | ynts echasogflentdicngn t 9ot 10 What

is particularl wsChhti&alidAdhbesPREfet hod is the orientation of the two
grinding spindles (= shafts) on which the grinding disks are nounted. The

two spindles should be oriented exactly collinearly in the course of 15
the basic séttiStgteble heDhramtihiaesi mce ddfeaedofisr (ragield yhy didwal | y)
adver sel y |anu@aﬁenéhamﬁhaﬁeléﬁdcﬁﬂn0t9ﬂ9|queOfméﬁélm@kSEBZ@S fsar as the
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to satisfy correspondigndngiogucioler.iteria, inter alia with regard to the
grinding 1p

What is particularly critical in the DDG method is the
orientation of the two grinding spindles (= shafts) on
which the grinding disks are mounted. The two spindies
should be oriented exactly collinearly in the course of

15 the basic setting of the machine since deviations
(radially, axially) adversely influence the shape and
nanotopology of the wafer. As far as the shape of the
wafer 1is concerned, terms employed by +the person

. skilled in the art include bow or warp.

26
Proceeding from this {often asymmetrical) basic
setting, the spindles are subsequently tilted
symmetrically in order to satisfy corresponding product
criteria, dinter alia with regard to the grinding

25 pattern (cross-grinding) or the global geometry GBIR
(formexly: TTV, “total thickness wvariation”). JP 2001-
062718 discloses a corresponding method. With an
already equipped machine in the working positien, the
offset of the wafer perpendicular to the spindle

30 direction (radially) is measursd by means of addy
current sensors and the position of the grinding
spindles 1s set accordingly. The grinding spindies are
thus moved with the grinding disks fixed on them in the
working pesition and tilted essentially symmetrically

35 with respect to the basic setting (tilt or grinding
tilt).



25 pattern (cross-grinding) or the global geonetry GBIR (fornerly: TTV,
“"total thickness variation"). JP 2001- 062718 discloses a correspondi ng
met hod. Wth an al ready equi pped nachine in the working position, the

of fset of the wafer perpendicular to the spindle 30 direction (radially)
is neasured by nmeans of eddy current sensors and the position of the
grinding spindles is set accordingly. Jle-grinding spindles are thus noved
with the grinding disks fixed on themin the working position and tilted
essential |y sydrethicarPytest wicfh fhispednvertidie bhlsé c asembehyidali |t or
grinding tilt) devia@iond it heCRREEXT aQigﬁﬂiﬂrﬁ: iareert k8Nretbe-AsWEEL i Cal

devi ati ons of e I n re_al red aral elism
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devi ation or angular devia |ne axi al gnne or
sinply axi al affFgRfEfChare éﬁéélf%%ﬁwwtt ert ﬁ@“&ﬂéf %ﬁaékﬁh@anqnﬁ the art
in this conbectirenalfarAmilisamidewitat ipersbs sRiBrwdedid o-rdenatte ihhe

di stance bet We%ﬂ:.é héoﬁﬁéﬁﬁod ' rtf‘a%a‘iﬁew%g 19&[1! i ng, spindley gl a

speC|f|c p0|nt qggy eV|Q$|on t etmeen these two center
| i nes. I n Pﬁ% Eﬁ gﬁftﬁ??% THeeet B?r ShiPhdéReate e dPve the
pr obl ems outl i aegnginespinglemnetoredsaboviic grindi ngndpi adjigsirt hat are

not oriented exaeidtidnnchBeal@sd Get@bbhnghdVewd consdderabke influence on
the 15 grif ing result. EP 1 616 662 Al describes a nethod which provi des

for deternlnlng in the working position, in each case the distances
bet ween t he hydRopkes RFI@Tt e PfEcRicer hivRdakDeassi Peosmanet e front
and rear sidessoefvd hthangrdopilene bytnBadns ddfhcdi spkacRBRIiomRNSMHoSe f Or

cal cul ati ng thgrsgigég&ef %{@1&”%@ teh% é<péﬁce%t‘é{'dt Q}{a%%ggcg to the at

| east three p05|t|ons an correspo y orienting
posi tions of tH® JFaAHE FFLateRsDPRe 25 ??R?%é%éﬁ? 6fl%§%¥§ﬂﬁev€mytparge

deviationslS[Iﬁﬁihdmm©4resa1996 Al likew se discloses integrating into
hydropads one or a plurality of measuring sensors which, during the

grinding proceﬁﬁﬁLQB%eGEE ffséégiéiﬁes a method which provides for
determining, in the working pcsition, in each case the

distances between the hydropads and three predetermined
20 positions on the front and rear sides of the workpiece

by means of displacement sensors, for calculating

therefrom deformations of the workpiece with respect to

the at least three positions, and for correspondingly

orienting the axial positions of the grinding disks in
25 the event of excessively large deviations.

DE 10 2004 011 996 Al likewise discloses integrating
into hydropads one or a plurality of measuring sensors
which, during the grinding process, make it possible to
30 measure the distance between the surface of the
hydropads and the workpiece surface. These distance
measurements serve for centering the workpiece between
the hydropads by means of axial displacement of the
grinding spindles in such a way that the distance
35 Dbetween the workpiece and the hydropad beccomes
identical on both sides of ‘the workpiece. A similar
method, which refers in particular to a center plane of



30 neasure the distance between the surface of the hydropads and the

wor kpi ece surface. These di stance_neasurenents serve for centering the

wor kpi ece between the hydropads by neans of axial displacenment of the
grinding spindles in such a way that the distance 35 between the workpiece
and the hydropad becones identical on both sides of the workpiece. A
simlar nmethod, which refers in particulsar to a center plane of - 4 - the
wor kpi ece and provides three distance neters in the wafer guide, is also
known from DE ¥be200akrG53e368d AProTAfRS t8Tee sevtancag@stsrabouttiehe known
met hods i s thatwabet hfiipr;, akkeklsingewnattemn mf 1oheogs i vel rgsspindl es

(di stance between the center lines of tne spindles) is |eft out of
consideration for |ack of radial measured values. The basic setting of the
gri ndi ng spi ndB3% cshibtSapd2RbRI AT @PRY Tt RS nEtd1dd §e888eF i bedhathi s al so
10 applies %0 the netdfddellisw| akgdathod P Z001h86251idikgr s@txdliesg out the

di stance measurgi@inde $RklecABEh@NEEA e PTI0RES vraBhdi S61Q5RA €49. in IP
2005- 201862 - ?ng edqy cyrrent, ensors are Enomm. Furt her nore,
eft out of consideration Ior lack of radial meamsured
values. The basic setting of the grinding spindles
cannot be corrected by the methods described. This also

10 applies to the method disclosed in JP 2001-062718.

For «carrying out the distance measurement I1tself,
mechanical probes - as disclosed e.g. in JP 2005-201862
— and eddy current senscrs are known. Furthermore,

15  optical measuring units, e.g. by means of a laser, are
already prior art. Measuring units o©of this type are
avallable e.g. from db Priiftechnik (OPTALIGN® models).
Commercially available inclinometers {electrical spirit
levels) are suitable for the angle measurement.

20
The object of the invention was to medify the priocr art
in such a way as to enable an exact axial alignment
measurement in the grinding position on DDG grinding
machines,

25

This object is achieved by means of a method for the
correction of the grinding spindle positions in double-
side grindiﬁg machines for the simultaneous double-side
machining of semiconductor wafers, wherein the two
30 grinding spindles, each comprising a grinding disk
flange for receiving a grinding disk, are coupled
torsionally by means of a coupling element and a
measuring unit, comprising an inclinometer and two
sensors for distance measurement, is mounited instead of
35 grinding disks between the two grinding disk flanges in
such a2 way that the grinding spindles are in this case
essentially in the position in which they -are situated
with- mounted grinding disks during the grinding



15 optical neasuring units, e.g. by neans of a |laser, are already prior
art. Measuring.units of this type are available e.g. fromdb Pruftechnik
(OPTALI GNO nodel s). Commercially available inclinonmeters (el ectrical

spirit levels) are suitable for the angle nmeasurenment. 20 The object of
the invention was to nodify the prior art i.n such a way as to enabl e an
exact axial alignnent nmeasurenent in thé grinding position on DDG grinding

machi nes. 25 This object is achieved by neans of a nmethod for the
correction of PRESHFIndPRETSHT ndibe p‘ég?}?}r%s FEANESRD| SPLBRHRS gl Rdi ng
machi nes for thetsterll wandeusinddibbreestsime andchansegsofaremisenduot or

\gfaf ers, Wner]gel Bet & {neo §9d9@£1 n@hag Sl fj,g' §§m@&%nf0m>{de%' noe & lgrl Bd' ng
IS ange 1 or elv, a 1S e coup orsl onally Dy
Teans of |5 couptihh BATHHREIaRG SPHesttr HH G SPCBNGET ST g =

i ncl i nonet e? andewtmsemsweft@nceﬂ serirt atdasurdnthe, tve mnﬁletd i nst ead
of 35 grindi ngsgisksesetween the two grinding disk flanges in such a way

that the grinding spindles are in this case essentially in the position in

which they are situated with- nounted % |nd|ng di sks during the grinding
Preferably, the inclinome used to measure an

angle of rotation, the first sensor is used tc measure

10 a radial distance from an opposite grinding disk flange
and the second sensor 1is used ©o measure an axial
distance from a measuring bell on the diameter
described by this sensor during the rotation.

15 A type of measuring bell is required as a reference
system for the measurement of the axial distance. A
suitable device in the form of a receptacle plate fixed
on a grinding disk flange and having a strip arranged
vertically relative to the flange (parallel to the

20 spindle axis}) is iliustrated in Ffigure 1. Axial
measurement is effected with respect teo said strip. A
multiplicity of other configurations are likewise
conceivable. Since fixed mounting on the flange 1is
effected, the measuring bell is also rotated during the

25 measurement.

Preferably, horizontal and vertical correction wvalues
of the axial aligmment of the two grinding spindles are
determined from angle of rotation and radial and axial
30 distances taking account of machine-typical lever

travels.

Preferably, the sensors are optical or inductive
distance meters.

35
Preferably, eddy current sensors having a resolution of

0.4 um — 2 pm are invelved.



-5-. process, wherein the coupled grinding spindles are rotated while

i nclinoneter and sensors are used to determne radial and axial correction
val ues of an axial alignment of. the two grinding spindles which are 5 used
for a symretrical orientation of the two grinding spindles. Preferably,
the inclinoneter is used to neasure an angle of rotation, the first sensor
is used to nmeasure 10 a radial distance d ~-om an opposite grinding disk

fl ange and the second sensor is used to nmeasure an axial distance froma
measuring bel | "RTEREOH aretcentdes citifed shyrseri Sos ermutitdaning thwe
rotation. 15 Arrte)aﬁ&rétﬁermﬁwlél a? dele iox rxe;qwtﬁ@lsl .@!lﬁ agé,@gggeggcg%ﬁyslg em
for the neasur t st e sui t.abl e vice_ in e form
of a receptacl%' Pate |x§%ﬂ§h'%'tlgl g?%g aﬁgeagﬁd H%ﬁ% strlp
arr anged vert|6§¥F9C?%ﬂ%ﬁlve to the fl ange (parallel to the 20 splndle
axis) is ilbustrated in figure 1. Axial nmeasurenent is effected with

respect to sai @rékéfﬂzl %él@&&dn)él% %S&eaog‘}&&ggm% e tals |1 kew se

concei vabl e. Si_.nce %nt D nt measuri ng
bell is also rSFStEQF%;ﬁq ”5 Phe neggﬁ?%ﬁe "SPEFEFHUIY - hori zontal and
vertical correction values of the axial allgnnent of the two grinding
spindles are dshetmlrwdfsfoma&&@h i 8¢ O0f o0t @hwn nﬁﬁ@oﬁadiejil aag@e?@ealbl 30
di st ances Ki C t %ﬁ machi n typlqa‘ | ever %r vels. Preferably,
Sensors arggopggcéf %@' UCtI XS5  arcd 1n?3F ro Qab e grinding
Splndles each comprlslng a grlndlng disk flange,
suitable for receiving a  grinding disk, wherein,
between the two torsionally coupled "grinding disk
flanges, a measuring unit, comprising an inclinomster
15 and two sensors for distance measurement, is mounted on

one of the two grinding disk £flanges, wherein the

t he

grinding spindles are in this case essentially in a
position in which they are situated with mounted
grinding disks during a grinding process, and wherein a

20 first sensor 1is suitable for measuring a radial
distance from a 'grinding disk flange opposite the
senscor and a second sensor is suitable for measuring an
axial distance from a measuring bell mounted on the
grinding disk flangs.

25
The axial distance is preferably determined with
reference to a measuring bell that is fixed on this
grinding disk flange and is arranged in the spindle
direction. Said measuring bell preferably comprises at

30 least one strip as a reference for axial .distance
measurements which is arranged parallel to the spindle
axis and is mounted on the grinding disk flange.

The axial alignment measurement is carried out in the
35  working position of the spindle guides, that is to say
essentially in the position in which the semicenductor
wafer is ground. This is achieved, inter alia, by means
of a particularly compact construction of the sensors



- 6 - Preferably, a control unit is used for conditioning the neasurenent
data of angle of rotation and distances and also for cal culating the

hori zontal and vertical corrections. 5 Preferably, the torsionally coupled
grinding spindles are rotated through 360 during the neasurenents.
Suitable for carrying out this nethod is a device 10 conprising two
opposite, collinear rotatable grinding spi-ndl es each conprising a grinding
di sk flange, suitable for receiving a grinding disk, wherein, between the
two torsional | fReoipferomptiendirrgd df ¥k Haegngenent aachspnshgtukts 2

conpri sing an magbr nodweirrgtSoanthd inveassens for di stance neasurenent, is
nount ed on one of the two grinding disk flanges, wherein the grinding
spindles are in this case essentially in a position in which they are

situated with nBENtSHFYgr FHITRBE diSSRSOdSr i RRFELTGPEHdi ¥REDr 688RLe  #nd
wherein a 20 firedetsemigorconpagti tcaiplsériorioreastir thg aceaghialg dirsttance from

a grinding di sknflange QRRESHIE fd1e BeRFPhy NG Ansergphgensor is suitable
for neasuring an axial distance froma neasuring bell nounted on the

grinding disk flange. 25 The axial distance is preferably determ ned with
reference to aBfbastAisfysbanp ihalinomeftiexedrenpxfieradplivnupwetetl v f| ange
and is arrangesleafs tdte =5 pundhpl di f@ait QRstSall dofreasig-aadbel | divef erably

conprises af 3Q,l ARG SLE reference for axial distance
measur enent s Pcf émérrgngé%ﬁaééggﬁel to the spindle axis and i s nounted

on the grinding disk flange. The axial alignment measurenment is carried
out in the 35 Roekemeplyoesi &i cwprftrubeiapi ndl ethui dessurhay | Getieesay
essential |y i ncbfe-iRAsiGt | 9BnkP-yhiLly t e semfonductag wal&h,ii$ground.

- This is achieved, inter alia, D) ns of a particularly comrpact
“construction Oxfto?xhtes s tor%re Pyxer?%o the g fnding c?is flange by

15 means of screws.

Preferably, a control unit positioned outside the
_ machine is used for the data conditioning and for the
. calculation of the correction values.
20
The entire construction of the measuring device after
mounting on the grinding disk flanges is preferably
less than 50 mm-wide.

25 8ince the measurement construction is mounted instead
of the grinding disks, the grinding disk flanges lie
apart from one another by preferably approximately
50 mm or less. This corresponds approximately to the
working position din which the basic setting is

30 performed.

The entire construction is preferably rotated through
360° while the axial and radial measured values are
recorded by sensors and measuring unit or control unit.
35 For this purpose, first of all the two grinding
spindles are torsionally coupled. The rotation of the
coupled spindles is preferably effected manually. 2
measuring unit calculates the parallelism and angular



- 7 - and inclinoneter used for neasurenent and constitutes a ngjor

advant age of the invention. The eddy current sensors preferably used
enable a 5 relatively conpact construction of the neasuring unit which is
desirable for carrying out the method. Bot h sensors and i nclinoneter

are preferably nounted by neans of a suitable nount instead of the
grinding disks 10 on a grinding disk f4 @ange. Preferably, a construction of

t he measuring device conprising sensors and inclinonmeter also conprises
nmounts that ar 8e7iXeePt 0°f h&hgr gRdPAT i SRIfdI@fgeasy 1EerRisPs dthescrews.
Preferably, a mepiz@ltalni tapbsivémiedioutairdecthen maehiwne i staused for the

dat a Conditi0”5880&&9c&pﬁgkﬁgngﬂéﬁﬁgﬁghoﬂeQErHﬂ%v%?éfeCtiOn val ues. 20 The

entire construction of t neasu evice after nounting on the grinding

di sk flanges is preferably less than 50 Amw de. 25 Since the neasurenent

constructioh | Sormrpattied iafsttéed spfintthe gilidiig micglesablnefgrioweidng di sk

flanges lie apgyt f r emr-oner argiRert L PRELSE AR rAPRIGXI BRELLY 3@ nm or

| ess. This corres ond§.%§%[ XI%%%Q&% tg tgg morqug} ositign in which the

basic setting £% Pet PO, “HETERET t e “EONIFHICH Or° T P PrEf &Fbl y

rot ated thr oughrSBBGbANI beopaBt ake athangr Fatingl oreysukded vdids car e

recorded by sens@flenndiABasghengghéiing coOMyl wid . B3k Faxibhis

purpose, fiéstafqgﬁyéntthfstqﬁéégﬁkgg'r&%ain, If the result is not
symmetrical with respect to the previous axial
alignment measurement, correction is once again
effected. '

15 By way of example, the measuring units and sensors of
model series EX~V from Keyence ars suitable for the

measurements.

During the rotation, the measurement data acguisition
20 of the axial and radial deviations is effected e.g. at

four angular positions 3 o’clock, & ofclock, 9 ofclock

and 12 o’clock. The angular positions have a respective

spacing of 90°. The respective angle of rotation is

preferably determined by means of an inclinometer
25 integrated in the measurement construction.

From these measured wvalues, the axial offset can be
described by the following formulae:

30 VP = (R6~R0O}/2; HP = (R8-R3}/2;
VW = (R6-A0)/d; HW = (AS-A3)/d;
where VP = parallielism deviation vertical,
HP = parallelism deviation horizontal, VW = angular
35 deviation vertical and H®W = angular deviation

horizontal.



spindles are torsionally coupled. The rotation of the coupled spindles is
preferably effected manually. A measuring unit calculates the parallelism
and angular - .8 - deviation of the grinding spindles and therefromthe
hori zontal and vertical correction values taking account of

machi ne-specific lever travels. 5 Correction of the spindle tilts is
preferably foll owed by a further correctd en neasurenent with regard to
~axial alignnment. Afterward, the grinding spindles are preferably brought
to the grindi n§CoFoRBERRIIMG PSSt 6A Thapredent i iy R haegriped ntpid ts) and
the axial 10 aktgomewirks (FeBsUseslagal, n.all fodhespesdd tep. Y ymet ri cal
w th respect 19,500 AL 4 QUSSAXLAlyAUIRIRE! MEASH CIRRL. JCRLIAGI ON 1S
once again effected, 15 By way of exanple, the neasuring uUunits and sensors
of model seri eSPEXIARGISH Réyéh%ec%eslﬁetsas%%ecf Gty tHhe FBRSOF drhdrit s.
During the 5ot affents thesueasemtenent-hdakai atgliirection. 20 of the axial and
radial deviations is effected e.g. at four angular positions 3 o' clock, 6

o' clock, 9 o'clock and 12 o'clock. The angul ar positio have a respective
spaci ng of 90. H%ﬁ%e r §§68€Y’1 véPtarfyl B2BRET o%ﬁ??ﬁﬂ&i"‘% BRefErapf3Héfer ni ned
by nmeans of antyvmel i homexéel 25niintredgial edorrettiememsmesnevercdibst r uct i on.
From t hese neasdreskpmaldiag, 1608 axaaki1ef fset can be described by the

fol |l ow ng {é)rnul ae: 30 VP = (R6-R0O)/2;HP = (R9-R3)/2; VW= (A6-A0)/d; HW =
(A9- A3)/ d; "whereVP = parallelisndeviationvertical, HP = parallelism
devi ation hori ¥8nt3d WV =2afgurrd 35 devicatl Felatemg cahandrryteical

angul ardevi ati 6tirrection values of the two spindles.

_ A vertical correction value that takes account both of
15 angular deviation VW and of parallelism deviatiorn VP
under the influence of the lever travels results

separately for each spindie.

HP and HW are used for calculating the horizontal

20 correction values.

The result 1s 2 correction values (horizontal and
vertical} for each spindle. These values may perfectly
well turn out to be different for the two spindles.

25
The cerrections are preferably calculated

automatically.

Preferably, a contreol uvnit indicates 4 wvalues (VP, HP,
30 VW, HW). The measured wvalues of the 2 sensors are
preferably conditioned by means of an amplifier in the
measuring  unit {control unit) and  subsequently
converted into the necessary tilt information by means
of an integrated or separate computer.
35
The various parameters such as tilting lever of the
machine, measurement c¢izcle diameter 4, etc. are taken
into account in this case. The corrections are



horizontal. -.9-. RO corresponds e.g. to the radial (= R) neasured val ue
at 0 hours (= 12 o' clock), AS corresponds e.g. to the axial (= A neasured
value at 3 o'clock, etc. d denotes the dianmeter of the circle described by
the sensor that 5 effects neasurenent in the axial direction. These
result, in a manner dependent on the machine type, in axial and radial
correction val ues over the correspondng0olever travels. 10 VP and VWare
used for calculating the vertical correction values of the two spindles. A
vertical correlPPeRTER ERERAENE s st FGGREPBOEYPDUSES aRguPRIrtFevi ati on
VW and of parakbektsmiden atfi ohe R:amdemat beviod | aence akrbhgetemier

travel s resultgesepgrat gbysd,ar. eagh ggrreglcslar, dl'éﬁ’:aﬂegs'\'\%é&?eéﬁsed for

calculating the horizontal 20 correction values. The result Is

correction val ﬁé*s'l‘f‘ﬁ]oar’i%nﬂa?'n%n(fl\?ertt?'gﬁ 199 f &rlgﬁch"%p?‘ﬁafs‘ére%e val ues
may perfectby mebltienr mmutintorperatielf éneble faglauietiow. spi ndl es. 25
Thecorrectionsarepreferabl ycal cul ated automatically. Preferably, a control

unit indicates_4 _val ues R, HP 0 VMV The neas ed  val of the 2
sensors are pref’erabﬁ:c'r(:ef)c%éci}’otnlone§3 g ﬁ%ﬁxif%v an é #Pfl 12 Pﬁ%ﬁ
measuring unltRfc%#ﬂh%ﬂ uiiT thordransg seqﬁén???t%%ﬁwert%kﬁlrﬁ%ﬁ%ﬂ%?

necessary tiltprofiefgmtinonnhhy ¢smans of an integrated or separate conputer
10
The inclinometer is an electronic spirit level. The ISU
Inclinometer Board from Althen Mess- und Sensortechnik,
for example, is suitable For this.

15 The inclinometer is preferably mechanically connected
to the two senscors via the receptacle device.

After the spindle ineclination correction by means of
the correction wvalues, the two spindles. should be

20 aligned with one ancother and thus produce a reference
setting from which the spindles are subsequently
adjusted symmetrically (grinding tilt) and optimum
grinding tilts are thus implemented.

25 The grinding tilts are preferably implemented
automatically by virtue of the calculated tilts being
input into a control preogram of the DDG machine and
being implemented autcomatically by the machine. In the
case of the DBG machines from Koyo this correspends for

30 example tc the “tilt move” program.

Manual tilt correction by means of screws (socket hesad
screws) 1s possible when other machine types are used.

35 After axial alignment setting has been carried out, the
grinding spindles preferably with mounted measuring
device are moved to the grinding tilts.



35 The various- paraneters such as tilting | ever of the machine,
_heasurenent circle dianeter d, etc. are taken into account in this case.
The corrections are - 10 - therefore dependent on the machi ne type used
and on the construction of the nmeasuring device or the arrangenent of the

sensors. In particular,
drive or measurenent 5 position are ifAcdhrporated in the calculation.

correction values LV, RV, LH RH (L= left, R=right, H= horizontal,
vertical) are ﬁ1ﬁ%ﬂqﬂﬁdpﬁ§éaéeal%?P%QQts“@8§%Ie@§¥tTﬁ€°WﬁcV??ﬁﬂﬁﬁ<§he|s an
el ectroni c spi eiltimyvekas Theth&lly nef faonet esynBeardchibym ALfhemibess-

for, exanpl %asésovﬂﬂg{ aé&l %owidém%allée@mmf ReQeter is

Sensort echni k

preferably necﬁanlca é connect ed
device. After Fh%tsﬁﬁﬁ i3

E?%cﬁ?ﬁ%?‘?loﬁ?‘sto??eﬁﬁfgﬁrﬁﬁt §ﬁ§16‘? tHEY

di stances between articulated joint and tilting

Four

V_

und

SEeNnsors he recept acl e

correcti on val ueshirt ledet mechphiadl @z rskrsibd be REfarrghedondd Rggne anot her
and thus produgera-vRf ergree et tﬁeagltreﬁawhaﬁhollwﬁn&plmmr @r et

subsequent | y agkusteggi%ngg{%%g Ly ggrkrggfﬁi

tilts are thus

e grln T8 are preferably

gegnd opti mum gri ndi ng

i npl enent ed autonatlcally by virtue of the calculated tilts being input
-into a control apregraieof ddedDGofachinee dndeheidty |iwidwarest edor

automaticaldy

this corresponds

i5

20

25

30

35

nmove" program
offset of the grlndlng spindle positions alsco under the

action of process forces.

Suitable for this is a method for the simultaneous
double-side grinding of a semiconductor wafer, wherein
a semiconductor wafer is machined in material-removing
fashion between two rotating grinding wheels affixed on
cpposite collinear spindies, wherein the semiconductor
wafer, during machinind, is guided axially by means of
two hydrostatic bearings in a manner substantially free
of constraint forces and radially by means of a guide
ring and 1is caused to effect rotation by & driver,
wherein during the grinding of a semiconductor wafer,
by means of at least two sensors, radial distances
between at least one hydrostatic bearing and a grinding
wheel are measured and heorizontal and vertical
correction wvalues of the spindle position are
calculated therefrom, and the  spindle position is

correspondingly correscted.

Preferably, the two sensors are mounted on the
hydrostatic bearing, wherein they are spaced apart by
an angle of at least 30° and at most 150° (ideally:
90°) with respect to a circumference of the grinding
disk cf. figure 2.

%Ytetfﬁﬁn shkasl?i %éie%r%%s %agaeg he, POG fmchines fiLem Koyo



Manual tilt correction by nmeans of screws (socket head screws) is possible
when ot her machi ne types are used. 35 After axial alignnment setting has
been carried out, the grinding spindles preferably with nmounted neasuring
device are noved to the grinding tilts. A renewed axial alignnent

measur enent shows whether the tilting was actually effected symmetrically.
If this was not the case owing to non-identical behavior of the tilt

adj usting nmechani sns or different bearing play 5 within the machine,
correction is Brefe¥ablYy chidetdgaitn IFHeePEUCtof t vafere tesurebhinest an

opti mum symet by ahisheagpifiod! ecetri patpbsen bsdf thal hyrea@it=ad.ar® furt her
aspect of the LAYENLIOMeRLAYSGEs SO alf ARLaldkng,l adlalngreasur ed val ues

and thus the radial offset o e grinding spindle positions al so under
the action of process forces. Suitable for this is a nmethod for the

si mul t aneou$ 1Brdfedsldvsi dehgsi ngrogesd  al senswerduehbly wafepsatskder ei n a
sem conduct or WAL Bigdus1FREBENele | dpgBRtieEl 8bt AEIDHD thashb el htween two
rotating grlnd%gg Veéyyc%la&g%gggwgn oggo lggrcolllgear.%%#ndles, wherein
the sem conducfor Wafer--dufl hg achf H%fei§s§u98 5Ky by neans of
20 two hydrostatic bearings in a manner substantially free of constraint
forces and radiglheardyy ofeans of deviptidasr LAgs adiskdihegaused: tenfif ect
rotation byoa gLiviler WELELDLYLI DO 1he oLl ndlagnel, a 58M conduet or

waf er, by neans_of at '| east” two_sensors, radi al “di stances 2§”betmeen at

| east one hydr b5t i R DRESIFFRAY SOHFFHR hPIRSe| (avErHEEstAled’ and

hori zont al andties t reahlciorg edhi an wamesrDfall hdegpatiire posht itha are

calcul ated t hegef¢Qmaxand LDE;HRNRALE. PSRN IS correspondingly
corrected. 30 Preferably, the two sensors are nounted on the hydrostatic

beari ng, wherein they are spaced apart by an angle of at |east 30" and at
most 150 (1deaPtgtergdliywi ther sepeerst ara demewntfest eicetisf ¢hiendgnigndi ng 35

di sk cf. figurgrosessesléhat Phefeabhycnddirst by a sesi garductor wafer is
machined in this way for test purposes and the horizontal and verti cal

devi ations are determned for this spindle.
The sensors are preferably eddy current sensors.

20 This measurement 1is therefore effected during the
grinding process. The process forces and their effects
on the spindle pesitions are thus implicitly taken into
account in the corrections.

25 The sensors are in esach case mounted on one of the two
hydrostatic bearings and measure a distance radially
from the grinding wheel,

By means of the two sensors, the radial offset of the

30 grinding wheels or spindles is determined during the
grinding process. This is preferably done separately
for the two spindles.

The fact -that this measurement is preferably carried
35 out separately for the left-hand spindle and the right-
hand spindle may be advantageous since the sensors
could mutually influence one another in the case of

simultaneous measurcement.



5 Preferably, this process is subsequently repeated anal ogously for the
opposite spindle and the horizontal and vertical deviations are |ikew se
determ ned. By neans of the 4 deviations thus obtained (horizontal, 10
vertical, respectively left and right), the spindle tilts are preferably
corrected again (asymetrically), thus resulting in a symetrical
deviation fromthe static axial alignrens reasurenent. 15 Preferably, the
sensors are denounted in the grinding processes that succeed machi ni ng of
a test wafer. The sensors are preferably eddy current sensors. 20 This
measur enent i sather efermeeafibecbedtHar pagithmsgrdmainag 1pFeCesss akbhe process

forces and thei.t, ﬁ{ié?H%iéylnhgggsggggéfagos%ﬁéoggéfgfitgggalkngll%!tly

taken into account e correcti ensors are each case
mount ed on oneCSBFEHe Fno®hy dr6s PREAL LELAFT nGE VAR Shisastt e thediteance
radi al ly from shéngrémdi sgcintrest . iBy tkans afset heakiwy sensowst tdfe radi al

of fset of the §908é:!.=ﬁd| rg-ubeel swfarlcﬁpl nsﬂclres%ﬂtﬁtggteram ngd-during the

grindi ng proces ef er ab n separa for the two spindles.
The fact that ?%V%n%é%%ﬁieﬁéhﬁ ?%?eﬁ¥e92 g% U5 35 out separately for

the |l eft-hand spindle and the right-hand splndle nay be advant ageous si nce
the sensors coohdagubunt | pri fHalease-ione apoihessi F&hteh&:m@asﬁarfﬁors

SLI fancote TRRSHAIPNadially GEbGRA SOLRES! LML NGgS: {iggs of the

| ef t - hand an grln spln Gt 7S a
correction of PHETAAE 19 sHERNAIRN diis B?etﬁéd%ﬁb Sféﬁﬁ%dpég gl t hough

in this case taktempxmedounammﬁgqmwaagss forces, which constitutes a
particul ar advantage of this aspect of the i nvent i on.

Axial measured values are not determined,

15
The radial measured wvalues are used taking account of
the machine-specific lever travels as an offset for the
grinding'tilts {spindie inclination values).

26 It is thus possible to determine the radial offset both
in terms of direction and in terms of magnitude between
spindle idling and load ocperation for the two spindles
separately.

25 The measured radial values are decomposed into the
horizontal and vertical components with a given fixed
angular position. The respective difference (left-right
value} is used half sach as correction valus for left-
hand and right-hand spindle. These  values are

30 incorporated as an offset with different signs into the
left and right spindie tilts. The spindles are
therefore preset asymmetrically in such a way that they
are axially aligned symmetrically again under load.

35 The use of zan inclinometer is not necesgsary, nor 1s it
preferred, since the measurement angle is predetermined
by arrangement of the sensors.



On account of the spacing apart of the two sensors 10 arranged radially
around the grinding disk, the magnitude and direction of the radial offset
can be determ ned unambi guously. Axial neasured values are not determ ned.
15 The radi al neasured val ues are used taking account of the

machi ne-specific lever travels as an offset for the grinding tilts
(spindle inclination values). 20 It is thus possible to determ ne the
radial offset both in terms of direction and in ternms of nagnitude between
spi ndl e idl i ngRangrtigadtaperand of f Berideak woospradias Fapuaeatidlyy. 25 The
measur ed radi akevaltiesmcar agdes gpgrosedndDép t he horizontal and vertica
conponents with a given fixed angul ar position. The respective difference
(left-right value) is used half each as correction value for |eft-hand and
ri ght-hand spi MOfeSORTRESE FaltiBe dPECTD ST ASSRATRYY a3 THF50 &P wi t h
different shgnsfisgto fhe kefta:xdrd ralghtirepindleastirbhent Theesjpiuwdlves are

therefore presef asyumelfd caldatilcR1SYCha@gWaxnbbds they apgcfdally .
al i gned symretricall ai_n, under 5. The use of an inclinoneter is

- a l.oad. 35,
not necessary,SFEWeﬁ%§q BF%?%VF%&?ggiﬁ%5t¥ﬁ% nmeasurenent angle is
predeterm ned by arrangenment of the sensors. - 14 - A horizontal and a

vertical correghéf¥ordl, uatt RS phesutil HNGE HRGFeRr ! £6Pi trll &stathe

correcti on § hug, el el edpr GLEL ARl SCTNES188.8No 2. AL, far an axi al

al i gnnent neasureqeﬁ% eviously carried out Stati a? Snd &ablfes an
extremel y sym&PRpisid grithdi e tfraresétopngt mier efstiel jaffisgtpafticul arly
preferred for #decsittetd aetd. axi al ali gnnment neasurenent di scl osed
previously to be conbined with the correction of the radial offset as

described here,_ Preferably, the neasurepents durin rri ndi ng are_ not
Pre)‘gera%ly, ythe measurements durgng g igding are not

15 only carried out on a test wafer, but are used in the
course of production. The two spindles are measured
simultaneously in this case. For this purpose, the two
hydrostatic bearings are equipped with sensors. The
corrections of the tilt offsets are effected

20 automatically by means of the machine control.

The automatic spindle setting is effected by wvirtue of
the corrections determined being stored in the grinding
prescription (“tilt move”)} and being implemented by the

25  machine.

For the case where the measurement is effected only
once during the grinding of a test wafer, by contrast,
the offset thus determined is regarded as constant and
30 taken into account in each case in subseguent grinding
steps by wvirtue of the grinding +tilts that are
subsequently to be used being correspondinglyv shifted
by this offset. During subseqguent production, the
sensors are preferably demounted in this case.
35
The Iinvention alsc relates to a device comprising a
hvdrostatic bearing {7} for axially guilding a
semiconductor wafer in a double-side grinding machine,



15 only carried out on a test wafer, but are used in the course of
production. The two spindles are neasured sinultaneously in this case. For
this purpose, the two hydrostatic bearings are equi pped with sensors. The
corrections of the tilt offsets are effected 20 autonatically by neans of
t he machine control. The automatic spindle setting is effected by virtue
of the corrections determ ned being stot®d in the grinding prescription
("tilt nove") and being inplenented by the 25 machi ne. For the case where
t he measurenenfaid TgéRed GATESRIEY daéri APteHe JPEREPhg WGk t ést waf er,
by contrast, theindfrigetdikkugspeietaianed witkegasdedoagueodstamerand 30
taken into aCCQFé‘Eei BASNSERS A”(@)Ubﬁf‘éﬂ“%@ £ BN 00 SRS DY, I rt ue of
the grinding tilts that are subsequently to be used bheing correspondi ngly
shifted by thi 8°oE&eton Dut§ Y deneprotRict YRHED t $S9&ifsor’d are
preferably Hensuat edaced t paricase. ad5ahbkei n¥enti draat s@0feleatiestt 0 a

devi ce conpri spfge a 1Rydr ogial | GRpabtNocd 7)a f ek r&Xi@de¥icUi g NGra

sem conduct or vvgfe .1n.a goyé)l e-side grinding machine, - 15 - said
bearing conpri & WG 2% Ge80t ‘Thr ough which a grinding disk (8) interacts
Wi th a sem conductor wafer, wherein two sensors (9) for distance

measur enent arenhdoUntRGseatibe BygfOsf ati£ hearepgblyhi £h sanspad (9) 5

are spacedln(?pagécéydiggt ﬁgg%% ?’fjﬁl%% éggst 300 and at nost 1500 with respect

to a circunterence o sk (8). The hydrostatic bearing
is preferably a hydropad 10 according to the prior art. The sensors are
used for the nBasusensmts oreadisald dist anbes rreisweencilydrostmidielbear i ng

and a grindi Ngyistances between hydrostatic bearing and a grinding
wheel of a double-side machine and for the g¢orrection
15 of a grinding spindie position.

An advantage of the methods according to the invention
is a significantly more symmetrical grinding spindle
orientation by virtus of exact axial alignmsnt

20 measurement and taking account of process forces.

The DDG machines aligned in this way make it possible
to produce ground semiconductor wafers with improved
shape, bow, warp and nanotopographies.

25
Weak points 1in the guides of the machine with
inaccurate orientation o©f the spindles and alsc
increased undesirable bearing play are gubstantially
avoided by the method according to the inventicn.

30 '
Figures
Figure 1 mostly shows the constructicon of the axial
alignment measurement in the working pesition.

35

Figure 2 schematically shows the measurement
construction with process forces acting for a grinding

_spindle.



wheel of a doubl e-side machine and for the correction 15 of a grinding

spi ndl e position. An advantage of the nethods according to the invention
is asignificantly nore symmetrical grinding spindle orientation by virtue
of exact axial alignment 20 neasurenent and taking account of process
forces. The DDG nmachines aligned in this way make it possible to produce
ground sem conductor wafers with inprevesl -shape, bow, warp and

nanot opogr aphi es. Weak points in the guides of the machine with inaccurate
orientation of the spindles and al so increased undesirabl e bearing play
are substanti arhy aveidechdbyrtie izetrbadtadcondteup tor tiies | quvienrtingn.

FiLgures Pl Qur ealo RBSbLY.sUPYRENGA0R5H; UGign Bladls 3] abnal igaTent

measurenent in t e wor osition ure 2schenati cal | yshowst he

measur ement coﬁE%QQkﬁﬁ(ﬁ?%thHSbP%%%E% FYPLES 5Bt PRY ?%ﬁtﬁ? gr¥ndiig
spi ndl e. -516cauﬁ1umqnaiamaanGunﬂhelspmudh@eddvamn&%ﬂhaitsthe gbendi ng

di sks between phengrigndingk dissknddangessde dbed WBrepiodl Lestdrene
torsionally Cougl ed tO pocralselt(’i:l.no(%lt he{lat%:yert he grlndlng position) . The
measuring unit itself comprises a sensor 5 for distance

measurements in the axial direction (parallel to the

10 spindie axis) and a sensor 4 for distance measurements

'in the radial direction. Furthermcre, the construction

comprises an inclinometer 3 for measuring 3, 6, % and

12 o'clock angular position,

15 Inclinometer 3 and sensors 4 and 5, and one half of
coupling element & are fixed tec the right-hand
receptacle plate 22. The other half of the coupling
element is fixed tc the left-hand receptacle plate 21.
Furthermore, the left~hand 'receptacle plate 21 serves

20 as a T“measuring bell”. The distance 1is measured
relative to the said bell by the sensors. The entire
system is referred to as a measuring unit.

Figure 2 1llustrates the measurement construction for

25 the measurement of the radial offset with process
forces acting for a spindie: & wafer guide 7 (e.g.
hydropad & guide ring), a grinding disk 8 and two
sensors 9. The semnsors 9 are fixed to the hydropad,
illustrated here as wafer guide 7, and are spaced apart

30 by a specific angle with respect to a circumference of
the grinding disk 8.



5 coupling elenent 6. The spindl e advance shafts or the grinding.disk
flanges 1 are noved precisely to the working position (later grinding
position). The measuring unit itself conprises a sensor 5 for. distance
measurenents in the axial direction (parallel to the 10 spindl e axis) and
a sensor 4 for distance neasurenents in the radial direction. Furthernore,
the construction conprises an inclinoaeter-3 for neasuring 3, 6, 9 and 12
o' cl ock angul ar_position. 15 Inclinometer 3 and sensors 4 and 5, and one
hal f of coupli Rg2&rement 6 are fixed to the right-hand receptacle plate
22. The other half of the coupling element is fixed to the |eft-hand

receptacle plate 2%%eEF&EB$Lg?%§§€&Q§ ESEEéQEﬂﬂ1r§&epE§8|e £%é?ﬂ?ﬁ21 serves

20 as a "nmeasurin )  stance Is neasured relafiv e said
bel | by the sefBdidle HAFIEALPF e 1R yEPRM §4P8f Sriaging BRCNMSaLGFi ng unit .
Figure 2 il%usthat esntltengeaswierndrt-sddashaciciniony fodr s2bi tdretureasur enent

of the radial Qffsel, WdeRRiacessl 0kGeS ACLhAMS OF sgi SPiddl egannaf er
guide 7 (e.qg. h¥dropad & gui de rnns), ajgr%ndlng Q%f 8 and two sensors 9.
The sensors 9 EY®FINEF 19 (HMVHF op&f™ i FHABET at®™F hEPESHERaf 8r gui de
7, and are spageihdipar t4i3k byane spawiledc targliensilh bespesrstofaa
circunfer enc]ga ebupNigrgdrd Nehieng QAngk B. measdrfing GlAid)s c&upﬂsﬂﬁ@hgg_ for the
correctio r iLhg [ e [ e- rindi ng

machi nes Pg$ 5%§§%é§§%%§ﬁpaﬁggugg%oié#%§%§_&gﬁhégﬁggﬁgg 3§é§§§ﬁ%§§ﬁductor

waf ers, wherei nSt BRURRY gRFidiaNy Spi Feiekinde £E18 k€0 BSt"ePR g the g t¥Adi ng di sk
fl ange for recetindigiga dskndilagges skn aneh couphedthar stonajtiyndipgneans of

a coupling e'eﬁﬁiﬁdr@%da%e”%%s%&ﬁechQbFes%@ﬂ%ﬁéﬁﬁﬂ“hﬁ”%ﬁ%)ﬂdEﬂﬂiBQUEter_and
two sensors for di.stance measurenent, i s npunted’instead of grinding disks
bet ween the twh? gt rﬁ}%ﬁ ?Eefﬁéﬁﬁ%EﬁﬁrV' FORGEY BRERIETe YekRdi ng

spi ndl es at® idntinies cdse gssedinral Iprdgesshe pbsitimn the wicirletiey are
situated with gpuMied Hdin188 EHraksydkantddr i tehe KHiiiRdnBH-Pr 96ESS,
wherein the Coqgl%gsgfgnd'n%,gg'nqles ar.e rgtated l|Ie |%pllgpn§ter and
sensors are used 16 det&Fm NEFadiFl ARESEMH HHHEti Va8 of an

axi al al i gnmengepreathent \ilgesndiihg®n s xiah e 2 Mignaisnar e fuselee f 6Foa
symmetri cal 20gfiridntatsgihdifest hehicd geéndisag sphndlzessymmbtriBel met hod as

clained i | a1 1er el e.t.ncli et er._i d to neasure an angle
of rotatigﬁf ?%%E F?g?géé%QS%Q?ghgs%%ﬂ?%ﬁﬁiggﬁﬁgﬂggradiaI di st ance

2. The method as c¢lazimed in claim 1, wherein the
inclinometer is used to measure an angle of rotation,
the first sensor is used to measure a radial distance
25 from an opposite grinding disk flange and the second
sensor 1is used to measure an axial diztance on the
diameter described by this sensor during the rctation,
wherein a receptacle plate fixed on the grinding disk
flange serves as & measuring bell for the two distance
3¢ measurements.

3. The method as claimed in claim 2, wherein
horizontal and vertical correction values of the axial
alignment of the two grinding spindles are determined
35 from angle of rotaticn and radial and axial distances

taking account of machine-typical lever travels.



25 from an opposite grinding disk flange and the second sensor is used to
nmeasure an axial distance on the dianeter described by this sensor during
the rotation, wherein a receptacle plate fixed on the grinding disk flange
serves as a neasuring bell for the two distance 30 nmeasurenents. 3. The
method as clained in claim?2, wherein horizontal and vertical correction
val ues of the axial alignnment of the +wbB grinding spindles are determ ned
35 fromangle of rotation and radi al and axi al distances taking account of
machi ne-t ypi caf | evl® tHehRers as -chgimed) Fheamppt RHACA31RT at nEQ@ i3 any of
claims 1 to 3, whaheirei thd heersensorsxrearaptdphilcak dnduoadies | abstrgieance
meters. 5 5. Thg.pethod as clainmed in claim4, wherein eddy current sensors
having a resolution of 0.4 pm- 2 pmare involved. 6. The nethod as cl ai ned
inany of clainms 1 to 5 10 wherein a control unit is used for

condi tioni ng the nédsurmestdnt dea acdfimeryl énofclrdhatdi- orwherdidi stdsliyces and

al so for cal cubatidht tfendiisl ZQN:alg afd regblh€adn COF I 6Chi @S- 2lum/. The

nmet hod as cl ai ngg i'nr;fo ny of clainms 1 to 6, wherein the torsionally coupled
grindi ng spi ndFEs HretYstated thr ough 3600 during the nmeasurenments. 8. A

met hod for the simultaneous doubl e-side grinding 20 of a sem conduct or

waf er, whereinéa semecardtotioraswadBlirest nachimedof nchaingy | Bl tbempvi ng
fashi on bejyeep rof at.] rindipg;whegl Jd X QRPQSI col | i near
spi ndl es, V\%\gr e?%é’l%% %se%b%%%%luc?gr wa er, X U?TI? ng c('renac%r_lrjﬁ(&ng, éi Fst%eui ded
axially by meaheagirepgat data of angle of rotation and distances an

also for <calculating the horizontal and vertical

corrections.

15 7. The method as claimed in any of c¢laims 1 to &,
wharein the torsionally coupled grinding spindles are
rotated through 360° during the measurements.

8. A method for the simultaneous double-side grinding
20 of a semiconductor wafer, wherein a semiconducteor wafer
is machined in material-removing fashion between two
rotating grinding wheels affixed on opposite collinear
spindles, wherein the semiconductor wafer, - during
machining, is guided axially by means of two
25  hydrostatic bearings in & manner substantially free of
constraint forces and radially by means of a guide ring
and is caused to effect rotation by a driver, wherszsin
during the g¢rinding of a semiconducter wafer, by means
of at least two sensors, radial distances between at
3¢ least one hydrestatic bearing and a grinding wheel are
measured and horizontal and vertical correction values
cf the spindle position are calculated therefrom, and

the spindle position is correspondingly corrected.

35 g, The method as claimed in c¢laim B8, wherein two
sensors are fixed to & hydrostatic bearing, which
sensors are spaced apart by an angle of at least 30°



25 hydrostatic bearings in a manner substantially free of constraint
forces and radially by neans of a guide ring and is caused to effect
rotation by a driver, wherein during the grinding of a sem conductor

waf er, by means of at |east two sensors, radial distances between at 30

| east one hydrostatic bearing and a grindi ng wheel are neasured and

hori zontal and vertical correction values -of the spindle position are
calcul ated therefrom and the spindle position is correspondingly
corrected. 35 9ndhat masttod 58S with mapnestcEai m Giravmdesence wof Sdwsors are

fixed to a hydessbtetdredbear haigng Wiegh .sensors are spaced apart by an angle
of at least 30 - 19 - and at nost 150 with respect to a circunference of

t he associated_grinding wheel. 10. The nmethod as clainmed in claimS8,
wherein two 5 $Bnsd®$ iRt BEselddBefli ¥ad ¢Hrimhe® t wWhisyELBSIHPI ¢
beari ngs, whi chessmnsorin ayah rcaeachhreasdxefacedtapativo byyarosnglie of at

| east 30 and a P8l 15 by N o t Cj t ssoci at ed
grindi ng mheel%elo fi.q$%gk sﬁ %g?ﬁsa%? §%E%£8%”%%%§2%§% élﬁgggﬁto 11,
wherein the sefof8 éW@18ddVg§ﬁ r ﬁ?sgeﬁiorfﬁ 13- Bogevited f oftBarryi ng
out the net hodrespegdtaitived: | pLdSueflexiencs, cfompei ssageiaed pposidieg
col l'i near rotafwddie grinding spindles each conprising a grinding disk
flange, sujtable for receiving a grinding disk, wherein, between the two
torsional l'y coupled grinding disk flanges, a nmeasuring unit, conprising an
20 i ncli nonet et andPEwdesbrSors GRiEESt ARcanHeasucdmdint, 8 $onBdnted on
one of the twowlggtaici nhe désksddsargesedahengirant heegddyadi ng spindles are in
this case essentially in a position in which they are situated with
mount ed grinding disks during a grinding process, 25 and wherein a first
sensor is suit=bl e®f BFVHERSIRT MFAYLRE SFC il HSCBOR n AL MeNditAg di sk
fl ange oppdsi telaime sensompEnsdng seoongpreehser btsikindsabl sstfaambieasuri ng

an axial distafeedihgm SplR@sdy | RGhel Loppuntied on the: giindi ngsdi sk
flange. 30 flange itable <for ivi indi disk
ge, su receiving a grinding isk,
wherein, between the two torsionally coupled grinding
disk flanges, a measuring unit, cemprising an
20 inclinometer and two sensors for distance measurement,
is mounted on one of the two grinding disk flanges,
wherein the grinding spindles are in this case
essentially in a position in which they are situated
with mounted grinding disks during a grinding process,
25 and wherein a first sensor is suitable for measuring a
radial distance from a grinding disk flange opposite
the senscr and a second sensor is suitable for
measuring an axial distance from a measuring bell
mounted on the grinding disk flange.
340
i3. The device as claimed in claim 12, wherein the
measuring bell 1is a receptacle plate which comprises
horizontal and wvertical strips in the direction of the
spindle axis and is mounted on a grinding disk flange,
35 wherein one sensor is directed at the horizontal strip
(radial distance meter) and the second sensor is
directed at the vertical strip (axial distance meter).



13. The device as clained in claim12, wherein the neasuring bell is a
receptacle plate which conprises horizontal and vertical strips in the
direction of the spindle axis and is nounted on a grinding disk flange, 35
wherein one sensor is directed at the horizontal strip (radial distance
meter) and the second sensor is directed at the vertical strip (axial

di stance nmeter). - 20 - 14. A device-cdhptising a hydrostatic bearing for
axially guiding a sem conductor wafer in a _doubl e-side grinding nachine,
sai d bearing cg rifsi REVACE ut RRPTERABEgh? WhHYERCatyFihdPeGréngk %t er act s
with ab senicmmﬂﬂbmxwgummﬁag,awhemECmndNWto&em&aés fiar sddstaneesi@asur enent
are mounted on m?dl%dr%&ﬁmg beg| s rﬁ;h SERSOI SR CaSPaGRfapart by

an angle of at eas%lso % at nost resEect a circunt erence of
the grinding dFskeus a grin 1ng nteracts with a
5

semiconductor wafer, wherein two sensors for distance
measurement are mounted on the hydrostatic bearing,
which sensors are spaced apart by an angle of at least
30° and at most 150° with respect to a circumference of

the grinding disk.



