- 1 - METHOD FOR THE MATERI AL- REMOVI NG MACHI NI NG OF VERY THI N WORK PI ECES

I N A DOUBLE SI DED GRI NDI NG MACHI NE The invention relates to a
met hod for the material -renoving nachining of very thin work pieces.
I ncreasingly thin work pieces have to;be machined by removing material, in

particular by grinding. Such work pi eces may, for exarrpl e, be sem conduct or
f
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that machi ni ng 'W@@W@@ﬁs%l&@@%msmﬂﬁ%mmmGM@@ng Various
possibilities for fastening very thin wafers to a carrier are disclosed in

C. Landesberger et al.: Carrier Techniques for Thin Wafer Processing, CS
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el ectr oshaf w)rIE QfERS.- In‘&e%@m iys eliR @6tk piectdiehdenel B rﬁaclﬁm pRfemsving a
thicker carrier frane. t he connection of the wafers to a carrier, it is
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hel d by wefw@gc thenniRhminy ngaodﬁ;WSmhawdrkapgmsndrengo dl@&ﬂalémhalgmgchmﬁag ial ong a
circular path over the surface of the work piec s and b?égﬁﬂ esse onto

t he wor kst@dark grinding masBaek l%mtdﬁqsglbkehé’taﬂauias?% foiliffes fog Y‘w 8 formed
in the naddle 8 of chiir gpecﬁ'l's&ﬁe . ré@aﬁ&e‘%béﬁ&f 8CH:: Carrier TECRGRREIHOTAOM t he

af orement i oned prior art j ect e Invention is to provide a
met hod oWafdr®radessingreif Maneedh Gopéerbryceyiag H 4eldc 3R, Austin€Fdxab,-U Svolliusg

machi ni ng of ver eces i.S possibl.e in.a ner

This objB&tWErs, Vg%ﬁoﬁéplét CRPBRIET &h 2oSATHRe OF (] (é&nge%‘f g%‘ﬁ?ar‘?ﬁ of and 5.
Advant aggeys,seib astceE Miso &@ﬁo%tls bR ddnding dfiRe darReNEENhikkAtFHer fritge.
description and the figures. The obj ect is achieved by the invention

firstly By the netrtvotor of thehwafm& & padarniesniivis rigtendashionba gblei te paghinecthear f or

"ot oasanry .St bRGd e obany biee R cudteh cobifly 1L P BERR, Abfhid ©

cor r espopdtdifess The agRhRfing bNMHeakbk piedey fhdibrnedaarthd esrbiersCakayr placdgy thee
st eps: - a doubl e sided processing machine_is provided which has an

upper wotdierg being dield nha seuupErInBE REYiee and 3 %@l%élsﬁb%ﬁ/@ﬂlc\% RINgG di sc
wth al Q¥ ar%{hkéJEg e §ufrﬁ8§ of the work pieces and being pressed onto the work pieces.

A drawback here is that a point of discontinuity is formed in the middle of the machined

workpiece surface.

Proceeding from the aforementioned prior art, the object of the invention is to
provide a method of the aforementioned type by which accurate material-removing
machining of very thin work pieces is possible in a simple manner.

This object is achieved by the invention by the subjects of Claims 1 and 5.
Advantageous embodiments are set forth in the dependent claims, the description and the
figures.

The object is achieved by the invention firstly by a method for the material-
removing machining, in particular for machining by grinding or polishing, of very thin
work pieces which are releasably fastened with one of their surfaces in each case to a
corresponding surface of similarly very thin carriers, comprising the steps:

- a double sided processing machine is provided which has an upper working disc

with an upper working surface and a lower working disc with a lower working surface,



- 2 - the working surfaces form ng a working gap therebetween, in which at

| east one rotor disc conprising recesses is arranged, - the work
pi eces are arranged together with the carriers in the recesses of the at
| east one rotor disc, - at least, one of the working discs is driven

rotatably, the at |east one rotor disC also being set in rotation by neans
of a roller device, whereby the carriers %egcei ved in . the rotor di ac nove
gre f

wi th t héhewerking abascafosmiyied WPing gRtt Ve i P &%fﬂ%ﬁtﬁlegﬁw S&s, and
one of t i d omng into contact with the respective free
surfaceéggg%gﬁ%r%%?%#éégﬁﬁﬁﬁ&one of the working surfaces comng into
contact with -tthe woelks piects we drregedstogttheewitbfthe bariesrik the meesses of the at- t he
free surfaces of the work pieces are machined in a material -renovi ng manner
by the WBHkPRGIOANHee associated therewith, whilst by the working surface
associ ated wW.tf jERE ohé BEHRUNAHESiSEs ﬁshﬁiveﬁ%th@bg/,, g 4thesst BAe IRLLAIsal | s
renoved or a renoval rate of the free surfaces of the carriers is

subst antalsl bejng g8 $n tdtationsbyr meansaif araller dsvicehwhereliethe pefrigsereceived Hethor k

pi eces or, the renoval,rate of the free sur C I } he sane
as the rIBISe PaYVER tl?%go% PSSR Y es Pocl)ﬁfi %% tﬁg b\%&ﬁ%ﬁgllnee@ééﬂ}ﬁgr SurkiRes,

Accor di ngdtdetdTehd Woeihg Qitfackhesmingritto contaRe Withi the raspedtive fidbisnrfacaslofpi eces
takes place in a doubl e sided processing machine with pl anetar ){ ki nemati cs.
In this thaseriersandaneiaftheyvorking purfases egmipg 1ptorcontagh with theylespretivg &igf ded
which in e Y rough-recesses. The carriers with the work pieces
fast ened ' égr}eot%gﬁea‘?’g&rpg?%p’l n the rotor discs and floatingly guided in the
wor ki ng gap beahgwgea stiffiszcwof the vgprk pickecars madhinké &iss ntakeeialvoamkovimgg siandeace of

t he nmachi ne associated with the work .pi ece as.a workin oating,. i,n
par ti cul b thenweikings pureace rasystaiech Fbﬁ@e"tl}g’at"i’}ﬁgf,t %é{ e (yarking égff?‘?es a§sﬂgla1ifrg
removal {th R ﬁéé %*rfacé@og ﬂfgscaﬁ?ég’eit?xpenwa&rﬁl ECRMIVEY 0P8 réfoldlirketdrat t hey

are too exl ble ter, optionally even already before, the nachining
t o be nahbifreedsirfacthef rirc kamersnist subgtantidley deas rthar 9. removalr dith §f tthe tiree

invention,_ alre bef ore the_ machi ni.ng pr.ogcess and in rticular after the
mont ni AT BRSCHARY Work PGP Ob e dagoTaly ey il atae® o e ks A The
carri er SgnfdhsieledhRatedt thfreKaRfRes sitRe GREN pigéd. provi de the required
stability for machining in the double sided machine. According to the

i nvention, itA¢cesdibgdn thecinyentione therdfare, prmadhiningygh therthin Workapieeesupkss, an

br asi hi ni f. t hi.. . i | ped. qut. i
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rate of pdigoal bipgislilySofdotdratisds masbBé prdviddd whickSs cattabasetiate ofirotgte wor k

pi eces. By neans of the planetary kinematics of the nc'la,chi ne, i.e. tlae
conf i gurigeesees. dhe earaiersgyish theiveerk pigegs fastened thereto are held in the rotor discs an

floatingly guided in the working gap between the working surfaces. At least the working

surface of the machine associated with the work pieces has a working coating, in
particular an abrasive or polishing coating, and this results in the removal of material. In
this case, the work pieces may be so thin that they are too flexible after, and optionally
even already before, the machining to be machined in the machine without the carriers.
According to the invention, already before the machining process and in particular after
the machining process, the work pieces may have a smaller thickness than the carriers. By
their greater thickness, the carriers provide the required stability for machining in the
double sided machine. According to the invention, it has been recognised that in this
manner, in particular, an abrasive machining of very thin work pieces may also be carried
out in a double sided processing machine with planetary kinematics, when the removal
rate of the carriers is at least substantially less than that of the work pieces. By means of

the planetary kinematics of the machine, i.e. the configuration of the rotor discs and the



- 3 - novenent thereof in the working gap, a particularly accurate and
uni formrenoval of material is ensured. Points of discontinuity in the
m ddl e of the work pieces are reliably avoi ded. In order to be able
to reuse as far as possible the carrL%[s for a plurality of work pieces to
be machined, it is advantageous if as’little material as possible is
renmoved fromthe carriers. To this end, . in ? articularly appropriat.e
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manner, BPYeRssthereef i A WHKRE &0. eHRAHS Pl dnoM vahiodces, on
the one xﬂgtglq%l yl@‘{% surb € PifS of ldfsE@r?tﬁl%it?fin tRemERId blefh%’w&ﬁ fidtes afRliatlgnd, may

be produce e upper working surface and the | ower working surface
havi ng divbfdedent wor ki ng coatings. In this manner, the different renoval

rates are automatically produced, at |east, .in the.case where.the carriers
and work pi ec8s ‘?r_etod%e %q??rfq St %fiaélp§§SIWé ?%Berﬁ;fglé?ipgq@elﬂt@r?g\}?’%g
machi ni Ngedes 1@BE atkNBedBER d@l!vé‘lﬁa%etoub  BIMAOERAGLRAVSs pdsBibRA kéBtNedl frorhf t he

wor ki ng ‘'surface associated with the surfaces of the work pieces is provided
wi th an thbcasicwe Todhisi and, imal patieulady lepprgpsiaicfragnmes shfercat wenonpk ratasied

surfaces,of. the .carrikgers i rovid w th o] L shin i he
s ot S sk S ERE b B Ryork el oo < ool RRL R HeBLuGRAS bhthe AL
removal &f thebehe Abiid, 95y BeBprobeced| bynEE upserplakiak Suiad drdhé fowdiveorkingner .
Provi ded, however, nachi ni ng_ t akes place by polishing it is also possible

to sel ecturfapehadng didferend sking cogtingswiir Risgheaes tha ditfessyt rapeval Gtpeatehe
sanme. So_ ]l i i rd Lshing. f4h Ltdy this
pr oc ess,adtt Iéétézcgpgﬁjtéﬁdc%yé@gésﬁgggﬁérj8%35{@63? ERA bRttt alrﬁe@gg(j Eic%tg &i éQdeadlﬂfso

achi evedimyiat heatdrialse Whemn tiey naterial-remtbviiog midehiniveg éx alarhsive mmchimgngretcisi ni ng,
in particular for pachining, grindin r polishing,. of very thin. work

pi eces viiVaRagiusy BY BAHEHPY lgﬁé"t @’Hgﬁng gur %ﬁer%ss%‘llzitﬁé]gﬂ@ e Rerss Wuffaces to
cor r espopgdi F?soﬁjo }?zﬁﬁg) hveSdodiih kinBisOrf& ' d G@RPri si ng
t he Steg@gﬂﬂ%&@ - aoglggble Si é%fl\be?%dg}elsg?é%th\éngﬁ% ng Sirs %ﬁ%\klﬁégg whi ch has
an upperthewsunifaaeg ofl ilsccanii¢rh iaproujsied withos kolisginguedatiog addhemackieingviekdsi ng
disc wth a | ower, working surface, the working surfac faormng a working
gap t her?gB‘ift Wfﬁﬁ‘ft alrhal?m§l%h pa{lshl’(%g}ea%és‘ %%}39&?@8%30“%%]3? SPNG™ 1518%\,3[\%% is
ar r angedamost complettlyCaviRick iR HISS @fanféE PASi @AY BEwtRECHBEH itk ttdkek Deacs i er s
in the recesses of the at | east one rotor disc, - at |l east one of the

wor ki ng piilisbingiisisddsovrassiblst tatsalsFtythe rereoval ratesafor thiworkopieges @nd camsisistg al so
o the 10t BF e Snaue treRriel P SR B B B BF bk Bt feen the
wor Ki ng e chmieasmapbsluedeestfatddie wor ki ng surfaces comng into contact with
the respective free surfaces_ of . . .
The object is also achieved by the invention by a method for the material-
removing machining, in particular for machining by grinding or polishing, of very thin
work pieces which are releasably fastened in pairs with one of their surfaces to
corresponding opposing surfaces of similarly very thin carriers, comprising the steps:
- a double sided processing machine is provided which has an upper working disc
with an upper working surface and a lower working disc with a lower working surface,
the working surfaces forming a working gap therebetween, in which at least one rotor disc
comprising recesses is arranged,
- the work pieces are arranged together with the carriers in the recesses of the at
least one rotor disc,
- at least one of the working discs is driven rotatably, the at least one rotor disc
being also set in rotation by means of a roller device, whereby the carriers received in the

rotor disc move with the work pieces along cycloid paths between the working surfaces,

and one of the working surfaces coming into contact with the respective free surfaces of



- 4 - the work pieces fastened to one side of the carriers and one of the
wor ki ng surfaces comng into contact with the respective free surfaces of
the work pieces fastened to the opposing side of the carriers, - the
free surfaces of the work pieces relegsably fastened to the opposing sides
of the carriers are respectively machined in a material -renovi ng manner by
the workjng surface associated therewth. ., VWhil st, in the first

sol ut i orfhe Bk duisrss destens ‘Pn‘?/‘_@nf‘gf)ﬁ?%ﬁc%‘ﬁ‘@ﬁ %8“%???%%?‘1‘@%% Iéﬂlificc?é i's

rel easabloy,ihasti6 Rkl Owhh R Fdsflctive Prek Rusfa&R! oftthOWoRE pREAN fastehdl e
invention 1t 1s provided that two work pieces are rel easably fastened to
each carappesing side pétheicaurieas, one on its upper face and one on its | ower

face. Accordin o the invention, such "t stack' consisti f two
wor k pi eces a'ntge Eres 5?&?@? Oﬁgﬁf WP PIpES rrrglg?ﬁah% a?‘ﬁneél %ﬁ?%g?%%in%egﬁ%\%iogg
manner it @aRRkd hielledpdclivalg UARIAGRAOMSa IRNEedl-réoting kgt By theledbriihgcessi ng
machi ne conprising planetary kinematics. In this case, the work pieces

f ast enedsurfacpassegiated therewith:i er may be nachined by the upper and the | ower
wor ki ng surf ageudl il (1% ARYRbEiSh SECRE N Be iR if hal ok &iif e
n"this case, the carrre

renoval rate. Fr s do not cone into contact wth the

wor ki ng werkpREE & releasably Hsraedliongcirtiet, e tHinvetutioroatcotdieg wothk ipieatasitand t he
carriers may . in each case he of cylindrical cgnfi g%ratlon.. The surfaces are
in this isREyidssethaidper warkapipesere lfeéf‘@éfgﬂb astengd i PR FREE I G O%Fy j er s.
They mayorpgé/ ?1 ?éfbﬁ%@gﬁd ﬁhé %nH%rI@JWeielfac%.uNcﬁ&ﬁﬁl ththPenfidh AucRl.2Rgpear al | el
surfaces) BefBre the mac I ning process, the rk preces may al ready have

i nt egr atsatkticonsisting afitwohwotkppiecesfanden tdrderemby alFhebe machinddeim avmeterinked from
the | ower face thereof

. di to the i tl ft t he.
machi ni GAEYB@ggnney %am?wu&rﬁ&%&aﬁﬁgﬁwgwngeﬁw nnaeoglgleogd?&rgc?sﬁlgﬁ 100
gm pr efﬁé&%acdmiﬁg;ﬂ%né%ynkm&ﬁ%ﬁ&,ern ied88 ahé Wokle prectd @bter®d 1 paidch wor k

pi eces are not able t e machined without the carriers in a doubl e sided
processitog crGén mey bf masbined by the vopatiang the lawes workingtsusiace Thiedeubleer s nay

‘be many t s thicker than t wor k piece fore. or, a chi.ni ng.
The chy IHRETaEng 18 rekiiiian &l Shigart BRET pR. Y fouf STl O 09
nm - pr ef @mabinio GnfachWith@helworkimg igfeée and/ or after machini ng.

According to the invention, when the carriers_are machined in a floating

manner with thecoibing iptheciaxention: the wekagriecgs 384 the qeriery maydpicash 28 er s
o, o i AL L3 b o el et |
and wor kwpikegiesesaind/or tamicas) They rmajuhdviecsubsthntiadlycarallel surfaces, in particular
plane-parallel surfaces. Before the machining process, the work pieces may already have
integrated circuits on the upper face thereof. They are then machined from the lower face
thereof.
According to the invention, after the machining process, the work pieces may
have a thickness of less than 100 um, preferably less than 50 um, further preferably less
than 20 pm. Such work pieces are not able to be machined without the carriers in a double
sided processing machine of the type according to the invention. The carriers may be
many times thicker than the work pieces before and/or after machining. The thickness of
the carriers may, for example, range between 0.5 mm to 2 mm, preferably 0.7 mm to 1.0
mm before and/or after machining.
According to the invention, when the carriers are machined in a floating manner
with the work pieces in the rotor discs, the cylindrical carriers and work pieces

terminating flush with one another at their edges results in repeated contact between the

rotor discs and the edges of the carriers and work pieces and thus an introduction of force



- 5 - onto the carriers and work pieces. This may, in particular, lead to
damage in the thin work pieces according to the invention. A further

enbodi ment, therefore, provides that the carriers and the work pieces have
a substantially cylindrical shape and.the carriers have a | arger dianeter
than the work pieces. In this case, the work pieces may be fastened, for
exanple, coaxially to the carriers. In this enbodiment, during the

machi ni m@teheyearrisss angwerkarieqencl hinmexan nagicuiagrlsad forflagpgs insthe gli“,n WBke into
contact with the tor. di. i gh e S ' es

W thout THe® PSR LS Rrent B o ARl B SRR BRRIS TR RS wor k
pi eces i@rridiyiand gleivadikpiceohshketh substantiallfheylindrikal phaeesidriay cheefsdmvened t o
the carriers by a adhesive connectjon, for exarrgll e. b%? vvax,b e%n adﬂgfi ve or
an adhedpsger fiamefer than WgHEYKEEEE RJEIS| G5e- RS W9EK PIELEREN PE 185 @fralory
chem cal or d sQl : 4 ; et chi ng
agent) oérX Xg}&/)fewogﬁégi:lg{tc?g%’c 8‘?&&@%% ee, \?m&l%l%ﬁ%’h%érrﬁnlfngﬁh? ?%g?é% IQ?{I'tyamlet has
to be ersligesdf theahickbrecarserpemapaniagap ceme mtodontangwith dheredter diags- ngﬂbvi ng
machi ning are |.ower than the tenperature a i ch the adhesi,ye connection
o ol e tuhibsart BF CoRBTRBERE Arigy e it ol deia ot RERSRE iRl e

rel easedpRY ohuhé fh fotbFied®lis Bk kQRLBNEoldd@. Wor kpi ece rempved fromthe

carrier. Simlarly, it may also be provided that the work pieces are
fastened to tHe wark pieceshmarp beclastontdata thecdamiers by, a adhesive Tpanegior. fireces

may be sem conductor wafers. in particul Sidql C fe rniers may
al so be ?‘G’EW%S gﬁi%%cﬁ?c?c&ﬁs%foér% aﬁgl}'neslﬁlgft:ﬂin}:'u Be 8@}%80%%%%‘;@?5&2%;%

si | icon parhebs MesnaNathenkitaly @expanpleBy) ¥ selnchtpbeetekiny (fuickabple basn
carriers. The carriers _and the work pieces nay thus consiiijghof t he sane

mat er i alstchipguagent) of by iV apdigtiqrodier skemplsawithifheragl relepsabilisn dihes tpbey gl ass
mat eri al ' j t 2Ld@lvi t 408 vRe

ai 1t rer oro el SATHE (RFILR, pRised QARLE LRI ip haBBNBR TR |,
met hod ahswid empetirbet whidhnthe adhesivhi édnaeeitn is eoloasetl. Afeethermadbéniogrri ers
may be achieyed in a particularly sinple nner.. (th.the

except i cfﬁ%l JARCSIEGy GPRPETUOR| MR %R%é@sg@e%PgﬁWe Syigable shermal agtien @dnhet o t he

i nventi ' b tdafriblr a8imidrlye it ARG MR BY providdiehbs e Metkt or i ng
of the %?Itgﬁegf??rggrr%\%r aﬁ% t hus rof H?lhe ye\;vér kp?ece thlprckhess IS gf

par t i cul @eces iagnfaftesaitodghe darfier byhadectmstatidichangingpr ovi des, therefore, that the
t hi ckness of the rk. pieces.is neasured during th chi.nin hergaf in
the processi n'gl_‘%ﬁ'e 'ng%fnﬁ%gﬁ?%fcoaiﬁucg?ﬁ‘ivﬁfrﬁfs’ %Bﬁfﬁﬁrgmhﬁgrhglafer?.rﬁe
parti cul @kri@h mayt26d & QIERtseinfcoNBaGH WAt padculkosilieotawnless. Shidf dilond
interferonetry may be used, which is preferred, in particular, in work

pi eces cwafsissare ayaitablesinexpansivalyi and aie oty arigplaras werriess. i ercarrisys padithst i on.
Such neasuri ng. et hods Rprovi - 6 - tyd l.y. hj

measur i n‘ﬁorg Ig?egcn)}?y %‘35 ngsrléetgoﬁitgees \A%glr?te?f%!:’ ﬁ%lér\?i%r?%avlg}scé l?ﬂ}”ﬁﬁ%%ag.{h&es
accor di nguii@s cbmsidtvf anllase Matde104 chri@id Matetial o plastics matérial B sdleeting
recogni sed that such neasuring nethods may be used th a d(?:glbl e Si

d
processi peiferank maderiad fgy _rth% F%_elﬁlth%foéﬂ%ﬁ WPW‘?C@. ¢ first A Oéﬁé?rgfe"rge_
thi cknesg L ih/iRdiPA i Sembyal $hikldn P BIHERIbLL Q&xi&fea%%ﬁigﬂ ulBghi ne,

therefore, 1n parti ar an optical measuring Ice 1s arranged In’or on
t he procgsplengammeehi ne. Thus neasuring accuracies of 1 mand nore are

possi bl e. Fal gi.fying influences such, .tenmperature drift, tool wear,
contani nants @ﬁ@l‘_ t:lﬁ_éceﬁ%\‘iﬂt‘@a‘l‘elpﬁ ﬁ’é‘kf‘ﬁquaf @“Wrégsr‘?é O%gtbq f”o%g}‘egf?‘?u%ccﬁréimg to
subst antial hyeRlonMbéIateeshd, |l SRALNAS tafP rﬁa@ﬁﬁﬁﬁgg edg?fb'i}é'é' M6nifBHOES the

moreover, the work pieces are not in any way af ed by the neasurenent.
It is alwetepalsinpival tiod dewsepfriheewprkpicce Hibickhéss kis exf spagticularesigrifiRgricec &

separate fromthe carrier. ;This applies,.kn particular.. when the carrier
2nd vor KBV LELSBhRetpvidrs tarufe Ml OR iR A o piecd sl
separ at i \@irdga}e makBinRigQkérdeOiniRs YRR Bssindemydine B Beas iRl optical a@dasiréy, for
exanpl e an adhesive connection. Al so, by neans of the optical neasurjng

devi ce amethpgkieskarvigua pe intyfopametrisatsesuaing Methedt Her ueamplen ijragd ¢ he
machi ni nﬁte%%rh@tg}? g)‘ay be used, which is preferred, in particular, in work pieces consisting of

silicon which are transparent to infrared radiation. Such measuring methods provide a



According to a devel opnent of this enbodi nrent of the method, accordingly
the followi ng steps nmay further be provided: - infrared radiation is
oriented towards the free surface of the work pieces, a first radiation
conmponent being reflected on the free surface and a second radi ati on
conponent penetrating the workpiece thickness, being reflected on the

wor kpi ece surface fastened to the carrier and eperging again on the free
wor kpi eceriiguarhchigh degree of measyringaccuiagy-1agds Eeélé‘tfﬁé g"lhﬁlg F’ﬁ‘gﬁ’&h“gc% Bnt

interferg é)%cgb Q&:ogcgné {gt‘fléfil’?\regﬂ&? AR%Bltcf?ﬁQto the inyentiord, h%a?%én%!:ogﬁﬁ’srehpi ece

f
. 0
thlcknesslg tween t ree workpl ece surface and the workpi ece surface
f ast enedhato sidhe neasuringr niethodet mayriteedsadsima@ theble reidadf prasassingy maching
by considerin

the refraction index of the rkpi ece,material , t.he.
mechani c‘é?FnRXHg‘lgpP %"‘Wh‘f‘&?ﬂ@é@' P%ﬁﬂ?stc%sfem%?fe lcfkrng?ﬁ? @eo‘ﬁ?rﬁ(c%f’c%? Rillece
thi cknesgeasured in thdBfoctRHgt RAIHME, iSRS, kD baEiBulbhhe kpRs meatiMngaleviden
princi pl e other neasuring nethods are al so considered. Thus the thickness

of the viorkapieddesr pmhetproenssing maghigerThyg mdssuringarcwiapigs ohb papandimpoehe

processi ng machi ne, .for e | e, nmean f ol - currant
sensor dff ¢ Bﬁssﬁg%&gal%%ynégt m@g&es SR(gy?JSI ¥ ngrgﬁlﬁ%l a}slghg)gf %Voe%? gg’/&%ggnr? g{éo aot her
nmeasur i ngedihitad SexiBiliEP ofiane teolf flagithiy bérsabsrtialy atiatifiaed Inncontrdsirtot 0
nmeasure thi cknesses in the range of less than 1mm ., - 7 -

tactile measuring methods, moreover, the work pieces are not in any way affected by the
measurement. It is also possible to determine just the thickness of the workpiece
separately from the carrier. This applies, in particular, when the carrier and workpiece
consist of different materials and/or a suitable optical separating layer is provided
between the work pieces and the carrier, for example an adhesive connection. Also, by
means of the optical measuring device a thickness profile may be created and thus the
uniformity of the machining monitored.

According to a development of this embodiment of the method, accordingly the
following steps may further be provided:

- infrared radiation is oriented towards the free surface of the work pieces, a first
radiation component being reflected on the free surface and a second radiation component
penetrating the workpiece thickness, being reflected on the workpiece surface fastened to
the carrier and emerging again on the free workpiece surface,

- the first and the second radiation component interfere, forming an interference
pattern,

- the optical workpiece thickness between the free workpiece surface and the
workpiece surface fastened to the carrier is determined using the interference pattern,

- by considering the refraction index of the workpiece material, the mechanical
workpiece thickness is determined from the optical workpiece thickness.

For monitoring the workpiece thickness, however, in principle other measuring
methods are also considered. Thus the thickness of the work pieces may be measured
during the machining thereof in the processing machine, for example, by means of at least
one eddy-current sensor or by means of at least one ultrasound sensor or by means of
other measuring methods which have sufficient measuring accuracy in order to measure

thicknesses in the range of less than 1mm.



By its cycloid path novenent the work pieces may pass through a region
outside the working gap. This is denoted in technical terns as overrun. For
exanple, it is located on the outer face of the working gap. Wth an
annul ar wor ki ng gap, however, such overrun nay al so be located on the

i nside of the working gap. According to one enbodi nent, therefore, it may
be provided that the thickness is neasured (for exaq&le ogticallg .J4n the

regi on outsid® i_ctmmyaiﬁimaﬂgm@&@nenm@ WQ@‘_rP‘G?f’Sirgayeﬁ%sﬁ through e Legioh QURAg,

t her ef org, woRlihé g%i% Al 'sﬁféh&@%ﬁet ERLicAINEANR S BRI @YERDlel 1 1§ cated €91 ON.
According to an ernative o oglnent, owever, 1t may al so be provided

t hat t henptheceser fige nafcthie neodiagy gap. | Witht amoamnulgpt workiing gamt kevevsti sushl e

measuring device arranged in a working di f th ' hi ne, b
AT g el e LIS, 2R el RS ST S o
arrangl %&di’fﬁ%ﬁ}iifﬂefwo@ewlﬁ@y b pRIVEIRf thh e WRIckh &g idlhiasured(fBf exahply in the

upper working disc due to tHe possible occurrence of contam nants, and in
thi s marupgically) ipeherir¢gion ohisidenibe svarkingigapndhe overrimds easdly ageesilhanbr ocess.

An exe a nbodi t of t ' ti ' | &l | d il
nor of narbaPIoG PR BPEb enaeE & S e SR et et 1y Fi

1shows a doubh&ofdifigdo @h iaNeinagvérembbditets ddwicRer emeptahocheapooiddi nigatt o t he
invention in a perspective view, Fig. 2shows a workpi ece connected to a

carri er therpredessingahadhing hat ebresshgne ontisal PhEieT | BHablE BCRWEDE SISV ew,
E:c g- SSha?*rVéBngg gl %&Eﬂg%i@@ of Y SJocésQﬁlgl PUBLinYObK Wi BE Mickhls devi ce
measured. This embodiment is based on the idea of arranging a measuring device in one
of the working discs, preferably in the upper working disc due to the possible occurrence
of contaminants, and in this manner to permit a thickness measurement during the
machining process.

An exemplary embodiment of the invention is explained in more detail hereinafter

with reference to the drawings, in which schematically:

Fig. 1 shows a double sided grinding machine used in the method according to

the invention in a perspective view,

Fig. 2 shows a workpiece connected to a carrier for the machining according to

the invention in a sectional view,

Fig. 3 shows an enlarged plan view of the lower working disc of the device of
Fig. 1,
Fig. 4 shows an enlarged detail of the double sided grinding machine used in the

method according to the invention in a sectional view, and

Fig. 5 shows two work pieces connected to a carrier for the machining according

to the invention in a sectional view.



Fig. 1, Fig. 4shows an enlarged detail of the double sided grinding machine
used in the nmethod according to the invention in a sectional view, and - 8
- Provi ded nothing else is reveal ed, the sanme reference nunerals in
the figures denote the same objects. Eig. 1 shows schematically the
construction of a double sided proceégrng machi ne 10 used according to the

invention, in the exanple shown a double sided grinding nmachi ne 10

conpri sing plRaeided yofing glseiis geveriad, dlasupirae SelgEace MUREraly Thdlkh§8ei0 has
an upper pivatin r i gh ' - Merd isgvia a
pi vot i ngdeﬁgt\‘/eio%ee 5%29 ? e%ﬁégméﬁ St}ﬁg%lSgﬁ%@étﬁgggqqege&%ﬁlmﬁbo\éeéﬁ Z%Ag?llll(ti)lﬁéidg?sc 16
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det ai | . seyed; grindingumachine dV GRBPTISHGMAGSATE gnematics.y, %é © S9Fk g ERsc 16
has a i : glegz{-ﬁ, i bediRAEd YR vERiRAl e Vig
arrangﬂ%&“&h@%%ﬁ?ﬁ%&#ﬂ% om@%@gg% bﬁg)sl a car rui erV portion 118 whi ch
carri es mvotingateviverldimeurdédsen £H@ lokercrash a8. Amuppes whisg dissclé ia cawietong

surface correspondin o, t he rkin urface of, .t he. upper i ng. di.sc 16.

Via the BF 00T RG AR 1o o SXantie i BT we e st PRE VPl Ehas ol
to the | QueibyWwiaki dt8edhster, 28t shoWh inQMre deRIIKOAGtsdbwer fakk, ndt shommtihEFigxanpl e
shown, also able to be driven rotatably by a drive notor, not shown, in

par t i cul brthe opprrevorkimgtdisc Uppey a dyasking Gurfpee: b ghe grample phova, SoPPisBEEDI e to
configure j.ust one of, the.operati i , t.o ; I iL.vabl e.
"t he esoating &s BRGRY i REERY . Pls SR cpaE s it BpbR o pilch

surface @fridshe loweerwokidg @gscdRScwRiGh has on i uppe fmees workkigngudicec 20 a
plurality of rotor discs 22 are shown which in e%ch cag{e %grrpri.se recesses
for wor kéopicspaslingatofhe HaEHnS Serfacs b tirrePRF MOTKIAG disgrlo; ¥iasthe PLUREF Pher et o.

The roto i i 1 e i pi n
{ing 24 Gnite Syl eRe CRSLEOARAR MWeduitto Be RS Rolialst 20°Mhe
forned, loher wetking diisecz0 &2 in tlier exexgipkbown| 4 bide ng bseatrivien rowtabty by avi a t he
inner pin.ring 24 with a rotat.ion of the | ower worKki elQisc 20.. .The work
pi eces affive MALOEARGY PN BRFEWaT FoUntE tPéB%é‘BB%r %fc ? ﬁ POFRY: 18 @502 t hen
move on ﬁ&%bleot%nﬁ%lgg '%15@ oﬁé %Fth%Q)p@}aﬂH% df¥€h 017 BatehStatably drivabld)én WRr k

e machin y t e d

pi eces to e double sided grinding machi ne shown in Figure
1 accor déxagple shdven,i anv ebrasion castihg Isearcanged ensthgreorkingnsnrfage pf ghe dowethe wor k
pi eces and . carr.ie are in this case of cylindrical configuration. It is
under st oBKIH ls‘f%@ t hi ckness of the work pieces and carriers is shown

substantial | yoﬁ%ﬁ@%{re%t@&kh% @ikt 20 d plukdiey bf dotardises 22 afe Fhawn Hhich in

cylindrical carrier 28 is shown, in the present case a silicon wafer. The
carrier @@hlvase compuissercescapspfas workvirieces 10 thegraddredoogether With the SR§CE nm

R s S ML
38 to berin@ehafid@dn ohiter piterifly 26 dntthie as@ner, a roller device is formed, the rotor discs
22, for example, also being set in rotation via the inner pin ring 24 with a rotation of the
lower working disc 20. The work pieces and the carriers arranged in the recesses of the
rotor discs 22 then move on the lower working disc 20 along cycloid paths.
The work pieces to be machined by the double sided grinding machine shown in
Figure 1 according to the invention and the carriers are shown in Fig. 2. The work pieces
and carriers are in this case of cylindrical configuration. It is understood that the thickness
of the work pieces and carriers is shown substantially exaggerated relative to their
diameter. In Fig. 2, a cylindrical carrier 28 is shown, in the present case a silicon wafer.
The carrier 28 has, in the example shown, a thickness of approximately 1 mm. Whilst the

upper face 30 of the carrier 28 is free, the lower face 32 is connected via an adhesive

connection 34 to the upper face 36 of a workpiece 38 to be machined, in the present case



- 9 - also a silicon wafer. The adhesive connection 34 may, for exanple, be
formed by a wax, an adhesive or an adhesive film The wax, the adhesive
and/ or the adhesive filmnmay be rel easable, for exanple, thermally,

chem cally, by etching or by UV radiat on. The | ower face 40 of the

wor kpiece 38 is, in turn, free. In thé exanple shown in Fig. 2, the carrier

28 and the workpiece 38 on_ their outer ces %}ern’i n@te f%ush \G/ith one
anot her a9 # pidcan waterohe; adbesiye Repnecdom s may, of S¥ARIet PRITIFd P¥ 2 WS |t s,

however ’anae{éﬁgsi%) 55hPhehcbRE AIRE TRE Wk Che ZANANE MW HhEGENRR el fAnhAUP be
different diameters and not termnate flush with one anot her. The” workpi ece
38 shownelensabley forzxhmpld, thermellyxchamicallp, hyhétching o5 bpfUV easkationahhe bvepm af t er

the machj ni ocess.. As a result,. without the carri.er.28 jt is.s
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10 shownngihdWrkplece B8 SAGERRURY fARs tdMRit@N AL dewAR bie hhdthkah thasthle®T 28,
however, a stability is achi eved which is sufficient for machining in the
machi ne th@workpiece 38dastenedhp thawgrrier?8. wo ik hpwesaslgepassiglefoe thewpirier 2Re
carriers

8 are.insgrted intp the.r S b
i oat i ngly OURICER ST Fhet HBRee Raes St st i BBl o 1o
20 whi chTiY WofkpiRB38khed@hatiky2 hes antheasxamphy a Ihickieyodf fgs thaa W0viehi ng arm
12. In at least one rotati ng upper or_|lower workj I’l%],di :ieéé)? 20, f‘(é)]r
exanpl e, aftehEeuppdining precesy- 45 secspl, Wehauisheeiaer 43T s HERhiSP dby a
pressin b ! : sive
coati ngq})(’? %% ﬁgdcf];(l);\?\g?l g\lg?jlgl{ﬂ?]lg s I ggnﬂgﬁg%?f{c%{ﬁlgq? ?}alg%flg\?g{gy\?g%}é?%gen? tt@ he wor k
pi eces 38e carisidengbly diieket icareicr 28chopaivess histabilitp &t achgpved whingh is pp#icientfdci ng
disc 16 cones int?1 contact with the upper free face 30 of the carriers 28.
In this féé‘g’jé‘,‘mgﬁbt ey H’ier}B by grinding only takes place with water as a
cool ing medi umgy fyd ih%hh@savome RSedi54 RedRr AAhaRk CErioRt 28 hidlindctel Ghtoused.

e wor

As a result, t ieces 38 may be thinly ground fromtheir |ower face
40, Wi t hbetre@nsesranthe abtoofdistat2r pad floatingle mpmésd nathe Borkofg i famedi er s

28. After .the chinin t . Wor ki n isc. 16 1S again _piVv d away
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In Fig. an.enl arged plan. vi.ew h L: I i i.ts

wor ki g et LE SBURE S Rntbrfin Bhiabaf a S e BRE il BB Wb 3,
may al sowbgirgedisc 20 bhd thepred RiWet Yacef40r ks sesk Bidcéw38. tAtahe aame ane, thed wor k
pi eces. Also visible is the inner, pin ring 24 and the outer 61pi n I’Iﬁj‘l% 26 on
whi ch t heolishingreogiing 6f the weper warkingtdissi 16 Somey Inte sppiasiowithyihs HRPer HEcour se
of their [ e : ' Athl0 -
carri or 550 HEBHRIHC T s LG HETRRMRINE Dy AARAFINALS Piep vtk
regi on 4Ratetisssa deolinigemediurki Agpodialning efdanedsihy at hierabigeverateneit ks g used: fAsce 21

oper at 1 ghrosnti 86 Pk et of S cherhings R gk DhElo Wt G U HOR acona

region 4d Rukishffmaldial dRANHE FppUCfaki RO Gefc Aafridne a8 PR fleh eherpiakitindgditRcs 16,
20 is located In Fig. 3 on the inside of the worki n(g gﬁg. Herei nafter, by
MHORE P

way of ewmeperkiag diset lér iseigaimepivoted tahiag land she magking tstes e mgwrtie pi eces

38 arranged in the recesses 23, jNn.the region of .the exterpal overrun 42,
Vs di sclbaweyed fegeen ity he faicts 4%rep e PoedisG: SHeRa s ST i h a
simlar fReRReractidn,tthe adiggivercophedtida 3anmey alreloyRdrang tHe woft piecedys afe
arrangenent of a suitable neasurenent device in one of the working surfaces

of the uibpesepsratedofirm thioeactierny 28i Slee geeriers @8 anayehesipeasdpantlicisused: al so t ake
pl ace within {hg worki . ' ' : JP&HL N L riple
stack, it is ltbloglg\i,\% }éﬂtg gla%%g\ﬁl@eéﬁgaéﬂﬁgﬁé&gg\%@égw gsre thi g( 2{32\80&&
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the thickness of both work pieces. e s . o
plurality of recesses 23 for t}?e carriers and work pieces. Also visible is the inner pin ring

24 and the outer pin ring 26 on which the rotor discs 22 roll with their outer teeth 25.

During the course of their cycloid path movement the recesses 23 and therewith the



As shown enlarged and in detail in the view of Fig. 4, an optical neasuring
device 46 is arranged in the region of the external overrun 42. In the
exanpl e shown, the neasuring device 46 is an infrared interferometer. In
the sectional viewin Fig. 4, a morkpgfpe 38 is shown together with a
carrier 28 in a partially visible rot disc 22. During its machining in

t he processi ng machi ne 10, said workpi ece 38 passes fronltlne:%o time with

i ts car roagiero28 and vaghpieers Bvisesives torein partiglly paga HEPRehERRPY 40 PYiSifEd

radi ati 48...in th i.nf i at.i : i's

o+ ent edhs FaribE et e Bl he 16RE Sl AfEEa  BY e BReLREINE Ml 10° the
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free workpiece | ower face 40, whilst a second r.adiatiQ ry)tﬁnent .
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connected to the carrier I medi ately or a _repeated reflections
on the iexamples an itedaomktrichbickness meseed8nieofshgworiapiares Brarranged ede| over

face 40 of the_workpiece 38.. The first and secand.radi at{,0n ents
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interf ertﬁic@«ésg &éﬁuﬁﬁﬁmﬁraly&ﬁ SHBiviSin £ikife thdvetinStt redib® of Ssiteradvi ce
(not shown). On this basis, the nmechani cal workpiece thickness mafy be

det er mi neerrin oth. tAdeo,dest ew tasdnggmdnt if avewitablecmeasrgra®ys clsyicsng ek swn
refraction,index Using the syrin i precise
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from t heagaphi@wviR: the vorkihg gARNAIES, intpaicule bileh neactitial tréide stack,rigist o t he

i nvention an be carried out even nore accurately. It |s also gissible,
for exanpsseiblerte pievdemsasuaigsleviges fos thigknessmeaHECRgnt o, t8e BPREE aPg cCAYEd in

the overg unoﬂt%e?ﬁgkEnoorﬁ&et%trﬁeagul%%é%%iﬁ@o{hhﬁvﬁx&gﬁ&%&pr ofile in order to

i ncrease the mach i ng accuracy furt ig. 5 an arrangenent is
shown whi ch cas slespoatdsrgsdibsd andetal inythe viewhel Rigrgngeptied] nodasing deyicel n

contrast to Fig. 2, however, in_this case one respective rkpiece,38 is

r el easabt§ 15 AgRgeddn: Brearegion ?theZ@‘tﬁngf.f’ﬁeé“H’dﬁZ'sﬁ\/g“eCS’fﬂﬁ’g@?isgﬂwg’élthgn its
OpPOSi NG,URRAK e AGick WELs SMNERLESF intditednleterad 18 e ddiiddall Vie! B Bigadk.a Thi's
arr angenent ma% al so be machined in the device shown, for exanple, in Fig.
1. Her e, workpjree t38cisl shoynt togethammithearwougier 28tia arpgrtisBy prigbledetpridsc £he upper

and the ] ower workpjece, as in this case e carri,er S j.nto
contact WHRE ftﬁéna\ﬁgmgrﬁ‘ tgﬁ PrYERne méchine tl&’hsé'u(ﬂ%'f) T ng% rag%trslgf? %qlgr% Te
i nventi o BREMviA B Ghti¥r 28CHERIR HBCHIcRiURM DT InveikYexahiple whown pinfiaesl whi ch,

after the machining process, have a thickness in the region of I%ss t han
100 gm mditiendB) ip thepesetigasesm infraretlypdiniéon festend)  qrsatedirom bolevum  f or

e L

easily b sane s due to their connection to the
carrier B adgfst RgHihthei CorBpdrient offaadliffiengotipizce dowerf face ebdamilibst eveenoral
SUbsequep;dia%glnicimpggene rpggeetfastés the vs}ozrkl;iece 38 which is highly transparent to infrared
radiation, is reflected inwards on the upper face 36 of the workpiece 38 connected to the
carrier 28 and immediately or after repeated reflections on the inner surfaces of the
workpiece 38 emerges again on the free lower face 40 of the workpiece 38. The first and
second radiation components returning from the workpiece 38 into the measuring device
46 subsequently interfere with one another which is recorded by a suitable sensor device
(not shown). On this basis, the mechanical workpiece thickness may be determined from
the detected optical workpiece thickness and the known refraction index.
Using the measuring device 46, therefore, a precise measurement of the thickness
of the workpiece 38 is possible separately from the carrier 28. In this manner, the

machining method according to the invention may be carried out even more accurately. It



Clains 1. Method for the material -renoving machining, in particular for
machi ni ng by grinding or polishing, of very thin work pieces (38) which are
rel easably fastened with one of their surfaces in each case to a
corresponding surface of simlarly very thin carriers (28), characterised
by the steps: - a doubl e sided processing machine (10) is provided

whi ch has an upper working disc (16) h an u . \WOr ce.and a

| ower wad$ Rispgogrille. fopgxamp g‘?htoafn?%b’r}é’rra&%h}é|t}rf‘gpasﬁ$f%é’v°rté g‘i/\?)#% atﬁgsrﬁrrfaces
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conprising recesses ) 1S arran wor k pieces (38) are

ar r angednachiréhdheccuvdcy Hurtthee. carriers (28) in the recesses (23) of the at

| east one rotor _dis eas ne of o (16,
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rotation, gy érﬁaﬁsorohg’i 7.0l 85nteRY it6 EFigWhemeevdrhén alisr tae Sorfe2fspectizei ved in
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associ atsehetrpmpealirats magnhe reviged fardh IpWEEWIERKER 548 TP £45t he
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process, for example even a subsequent polishing process.



3. Method according to Claim1 or Caim?2, characterised in that the

materi al -renoving machining is abrasive machining, the working surface
associated with the surfaces of the work pieces (38) being provided with an
abrasive coating and the working - 13 - surface associated with the
surfaces of the carriers (28) being provided with a polishing coating. 4.
Met hod according to Claim3, characterised in that the machining with the
pol i shing coating takes place wt ho@@l@—spol i shing neans. 5. Method for the
materi al -renoving machining, in particular for machining by grinding or
polishing, of very thin work pieces (38) which are releasably fastened in
pairs witth ondethbd tibeithe snutériat@smoving anacképog)dinn gartioples ifery maghihingeBY of

simlarly very thin carrjers (28), ch ' by t.h t : o -
doubl e ér@éﬂlgp‘?rd?fg@éﬁnﬂgo %rﬁitﬁ’é‘ ﬁfé)cplgée%f{? g{/{”a@g ?X%F%lﬁ%ﬁglg efgﬁertljegp“e”rthv\or Ei ng
di sc (16 WrklkiARrMPRSR D KisBth 56t RpenBREsiBfAce WEEIMREKiveE Mis@ridd) with

a | ower working surface, the working surfaces formng a working gap
t her ebet(@Rg nharacterided dly the stepsast one rotor di sc (22) conprising recesses

R C R R R
disc (16) with an upper working surface and a lower working disc (20) with a lower
working surface, the working surfaces forming a working gap therebetween, in which at
least one rotor disc (22) comprising recesses (23) is arranged,

- the work pieces (38) are arranged together with the carriers (28) in the recesses
(23) of the at least one rotor disc (22),

- at least one of the working discs (16, 20) is driven rotatably, the at least one rotor
disc (22) also being set in rotation by means of a roller device, whereby the carriers (28)
received in the rotor disc (22) move with the work pieces (38) along cycloid paths
between the working surfaces, and one of the working surfaces coming into contact with
the respective free surfaces of the carriers (28) and one of the working surfaces coming
into contact with the respective free surfaces of the work pieces (38),

- the free surfaces of the work pieces (38) are machined in a material-removing
manner by the working surface associated therewith, whilst by the working surface
associated with the free surfaces of the carriers (28), either no material is removed or a
removal rate of the free surfaces of the carriers (28) is substantially less than a removal
rate of the free surfaces of the work pieces (38) or the removal rate of the free surfaces of
the carriers (28) is the same as the removal rate of the free surfaces of the work pieces
(38).

2. Method according to Claim 1, characterised in that different removal rates of the
free surfaces of the carriers (28), on the one hand, and the free surfaces of the work pieces
(38), on the other hand, are produced by the upper working surface and the lower working
surface having different working coatings.

3. Method according to Claim 1 or Claim 2, characterised in that the material-
removing machining is abrasive machining, the working surface associated with the

surfaces of the work pieces (38) being provided with an abrasive coating and the working



- at least one of the working discs (16, 20) is driven rotatably, the at
| east one rotor disc (22) being also set in rotation by nmeans of a roller
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accor di NGriQs 078, Mardch@isd B¢ &féi sipsc| ai ms, characterised in that the
carriers (38) have a thickness ranging between 0.5 mmto ferably
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least one rotor disc (22) comprising recesses (23) is arranged,

- the work pieces (38) are arranged together with the carriers (28) in the recesses
(23) of the at least one rotor disc (22),

- at least one of the working discs (16, 20) is driven rotatably, the at least one rotor
disc (22) being also set in rotation by means of a roller device, whereby the carriers (28)
received in the rotor disc (22) move with the work pieces (38) along cycloid paths
between the working surfaces, and one of the working surfaces coming into contact with
the respective free surfaces of the work pieces fastened to one side of the carriers (28) and
one of the working surfaces coming into contact with the respective free surfaces of the
work pieces (38) fastened to the opposing side of the carriers (28),

- the free surfaces of the work pieces releasably fastened to the opposing sides of
the carriers (28) are respectively machined in a material-removing manner by the working
surface associated therewith.

6. Method according to one of the preceding claims, characterised in that, already
before the machining process, the work pieces (38) have a smaller thickness than the
carriers (28).

7. Method according to one of the preceding claims, characterised in that, after the
machining process, the work pieces (38) have a thickness of less than 100 um, preferably
less than 50 um, further preferably less than 20 um.

8. Method according to one of the preceding claims, characterised in that the carriers
(38) have a thickness ranging between 0.5 mm to 2 mm, preferably ranging between 0.7

mm to 1.0 mm.



10. Method according to one of Clains 1 to 9, characterised in that the
work pieces (38) are fastened to the carriers (28) by an adhesive
connection (34), in particular by wax, an adhesive or an adhesive film

11. Method according to Claim10, cha £ct erised in that the adhesive
connection is rel easable thermally, chemically, by etching or by W
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sensor. (38) are fastened to the carriers (28) by electrostatic charging.
13.  Method according to one of the preceding claims, characterised in that the
workpiece (38) is a semiconductor wafer.
14.  Method according to one of the preceding claims, characterised in that the carrier
(28) is a semiconductor wafer.
15.  Method according to one of Claims 1 to 13, characterised in that the carrier (28)
consists of a glass material, a ceramic material or a plastics material.
16. Method according to one of the preceding claims, characterised in that the
thickness of the work pieces (38) is measured during the machining thereof in the
processing machine by means of an optical measuring method, in particular an
interferometric measuring method.
17.  Method according to one of Claims 1 to 15, characterised in that the thickness of
the work pieces (38) is measured during the machining thereof in the processing machine
by means of at least one eddy-current sensor or by means of at least one ultrasound

S€nsor.



