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

DOUBLE SI DED GRI NDI NG MACHI NE The invention relates to a nethod for
the material -renovi ng machi ning of very thin work pieces. Increasingly thin
wor k pi eces have to be machined by renpoving material, in particular by

grinding. Such work pieces may, for exanmple, be sem conduct or wafers which
may have a thickness of |ess than 100 pmafter, and optionally already
before, theMREATIODIFER MHERESIEISWIhREM G VPN Eads GHIBING OF ey a HiNat
machining in standard grinding machines is not possible. Various
possibilities forWVP& P B AYDORIBL Epg HAPIQ GIRIND HIE disclosed in
Ci andesberger et al.: Carrl er Technl ques for Thin V\af er Processing, CS
Mant ech Conference, May 14-17, 2007, Austin, Texas, USA. Thus the wafers
may be bonded Thtdnvexianpkkiestto aarrxeﬁrodifer tlor mairid]- rdmm\mnmyhinb@q@f ofry

el ectrostatic forces. so di sclosed js.the bondi n ers i.n a
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different carrie e di f erent machi ni ng processes. The machi ni ng of
t he wor k vpifes eshitlastaynkdet o thitlecsapf iless sharakes npt abier, byd topdoeabyr tlesady bei ng

hel d by cuum ret.ai ni ng devi ¢e ,and ri ndi ng dissc. Qui de glong a
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formed in the mddle of the machi ned workpi eee surface. Pr oceedi ng

fr om t he veafess dprengardereare phiscdesedrin C.Lardeshreatetatl.: Gaarigrnirehnioges for Thyn
d bod of f
eter o VRO lnsk b8 ABCSTROMOREE tXPEa Y MUERUSEE HRAE s, Thug

si npl e Mma&fafers may bEhbsnded) €at eﬂa&qﬂ&hloe!a{&dtrﬂmt sthaelidntherdoh oy yeanhef
subjects of Cains 1 and 5. Advant ageous enhodi rre ts ar et forth in the

dependentlegirastaiic forefs. 659(,‘1’1$C;1)<fsie6|1§ HRdondige of gl?r‘é ers 1n a thickgfcagpcrdeams. g
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machi ni ng,” In par |cular or i ni ng By grindi ng or ing, of very
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in each case to corres g surface of siml ver hlnc riers,
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working disc with a lower working surface,

circular path over the surface 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 3.
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 disc2also being set in rotation by neans
of a roller device, whereby the carriers received in the rotor disc nove

wi th t he (workdrkRigeeeBcal foRging ok ek thgnap hiserbiet weer) it Waichar kastgns ustbadiss, and
one of the working surfaces comng into contact with the respective free
sur f aces cOMPrisiBg EeTeRisEAgebne of the working surfaces comng into

contact with t_gkfe l{'vﬁg(pﬁ%{:%gvage TSGR AULE ARG S W (tjﬁeh@arf’i% Kn PhERLSsses of the at L he

free surfaces Ieces"are"machined in a material-renmovi ng nmaul er
by the wbyaki sig rswor tizce associ ated therewith, whilst by the working surface

associated with the free surfaces of the carriers, either no material is
renoved or a r@ﬁiﬁ'f‘éﬂ Oqea?fét?lﬁqur BgfHea 18 Flf"%ﬂ:é‘gataglytﬁl? %}j?@]sf apg rotar disc
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pieces or the renoval rate’of the free surfaces of the carriers is the sane
as the r estovdisc natve vafh thisewdrkgeewsrfoageycloid paths hesmkepiteceerking surfaces,

Accordin o the.invention,.theref.ore, a chi nj of the t.hin rk pieces

takes pl gﬁ‘i Opﬁ?gth&o‘ﬁ%r_ﬁlglgsﬁua@fiesp?ogygg él?tﬂgfoﬁﬁth\”ﬂh% ]_Eeﬁpeﬁﬁ?ﬁ%tgtegrs ‘ﬁ%"%é’ﬁat ics.
in this gas@riéd aR@bhé 6BHRI workir)l WAL dbnﬂﬁ% @b @on@LSWE MRyrehsechvOficeled

whi ch in each case have through-recesses. The carriers with the work pieces

f ast ened sutizeepbtharmeorkgieges.n the rotor discs and floatingly guided in the
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parti cul @?f thée vﬁbki@?isﬁﬁ’aéﬁ’ afpobiatddi thgreod@l wh@lst Bynghd hioskingsulfac assodifited
removal of material. in this case, the work pieces may be so thin th?t t hey
are too Migxthpfecespifages ofribe spricenaithsy novaaicrpk isdapont o & renpgie! 538 BY ni ng

to be maghi ﬁgg sh%éégg?m%hﬁgﬁew & %Ugtaﬁtﬁ?lycl%gsr LehSa réﬁswldﬂa&gof o hige

i nvention, alrea ore e machining process and 1n particular after the
machi ni nguiices @$ she thk pocds qritbe esnovay rdiavé tle Semburtces bff tkresery Bsahet he

carriers. By their greater .thickness, t carriers provide the required
st abi | i t yAPHRS RECHRATH &P Hff}}?efrﬁéﬂﬁfsl%ﬁséﬁ?ﬁ?dw?%&ﬂ?%& According to the

invention, it fas.dngen HeGRMMISEKhERA e H nlabhiBid¥BENBE thih WwRRIFid@bhales an

abrasi ve machining of very thin work pieces may also be carried out in a
doubl e siptied iprrodedsi sigedrpodviesrengrittabhipk avidt plapetriynkirampdes, Inilen ceste ik enoval
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conf i gur atdeyds Ofhet dAidrO4@ih tHE S8k piREkstBGened tBereto are held in the rotor discs and
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



nmovenent thereof in the working gap, a particularly accurate and uniform
renoval of material is ensured. Points of discontinuity in the mddle of
the work pieces are reliably avoided. In order to be able to reuse as
far as possible the carriers for a plurality of work pieces to be machined,
it is advantageous if as little matertal as possible is renoved fromthe
carriers. To this end, in a particularly appropriate manner, different

renmoval mhafvemedf tHehof flﬁ eEe stﬂhﬂg g8p0h phliRuelykadei@eesnd metbﬂﬁe r@nhevahafid, and
the free surfaces of the carriers, on the other hand, nmay be p rod?quy by
ent

the uppemaiiakiihiegnsyinds Remtspldissmatingiieim thsrriddly &fifhe éftQik RisFEharedieh
wor ki ng G ‘ﬁ? nos. In this manner, the different renoval rates are
automati C y ‘produced, at least in the case where the carriers and work
pi eces are of Isionder as berabkr foaksse Adanag pessi’rm érel @krere fmva phpratey if wanlgy i s

abrasive machining it advant ageous, artic t.he wor
surface Q%Bﬁ:i"a‘?e‘e‘gawlﬁ‘?ﬁs itHg @ W‘F‘%@%‘és igps {1 ? ﬁge %ﬁeféhﬁp"?sé??&‘{’*eés RN gég"%(}m th an
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a polishing coating, and the nmachining takes
pl ace wi thwofiice samfaad:xf ashe wopioplesctﬂ, oy theeaeshand, amgitthe frat sur&mw af thefcatriges,

carriers st c oided in t.his ner
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the r em‘éﬁ‘i‘faJeaﬂa%ﬁlgf(ﬁffelteh?w‘bﬂﬁKg BHLEES 1ANKLs kL ise diffeRat tdio\affiRes 430
little material is renoved during polishing that even with this process,

the carr |aeﬁoma|ﬁlaqll>bprqsil§e@, raé pesat adihe. case whereTHe Qﬂﬁiléfétanﬁsw%ﬂksﬁe%ﬁérﬂr%@éd by

t he |nvent| od | -1
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whi ch ar @d{faﬁit%@saé?llﬁ paasdugredf 1he padkirgy Wirfade %@cﬁﬂted {whrths u;uffam&fttbe

correspondi ng opposi ng surfaces of simlarly very thin riers, rising
t he st epgvork pieces isprefades] with |aﬁélhraﬁ1r"6(98%t§}%ﬁ‘dﬁﬁ€: H‘ioﬁﬁng §u], E?‘G\ﬁsﬂ@&ﬁ %‘f" has

an upper twg%{ﬁa@gs G RE Mrfels Rrh-URBES wiR" 'V‘%&%“%E angt ﬁlgmamg@mgng

disc wth ower wor Ki ng su ace, aces orm ng ki ng
gap t her phetweigiut ian abhdsole @dlishmasmheane Ar mﬂatmahresmuabmﬁrthescargensene)s bes is

arranged, thevvokplecs ar ,arran ther with carrie n the
recesses 2BRogt ﬁema[etq [g g¥eidedh ]gro‘“&g howevgy, m 1n%m§e%pfa%b

wor ki ng %'oﬁg}ﬁn%rct idhisy 2855'11515 % §’éﬂ:c¥ thd R‘f’h(ﬁ’hl 18a%br %@derﬁtp@é'ceg h&f cfgbRgo al so

set inrotatio ns of a roller device, whereby the carriers received
in the rdtdhe girse Smh‘elevmathrlalhe rvmo%dpdlleugsptdiSbmg thatc Poindwphitthis pestesdeen t he
wor ki ng i%rfaces ‘iEOf t e wor ki ng surfaces comng into contact with
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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



the work pieces fastened to one side of the carriers and one of the working
surfaces coining into contact with the respective free surfaces of the work
pi eces fastened to the opposing side of the carriers, - the free
surfaces of the work pieces releasably fastened to the opposing sides of
the carriers are respectively machined4rn a material -renoving manner by the
wor ki ng surface associ ated therew th. Whilst in the first solution
accor di nghet otk Pict & BRtehod to iofe @adENoL dfecafiby adeontook flicewerkisy swlfeasabl y
fastened to a carrier, in this solution according to the invention jt is
provi dedcemig inigocansad Wiletegesestivelrengamoys pheel RIECSAatienes 1P ths i
parti cul i face and one on its | ower face, ekccording to

t he inve%ﬁ?of)%ﬁfg s@%kcé]iltge H‘%}Blg{)sfe stack" consisting of two work pieces and a
carrier may al sie e smbtbenetihe wak pidces reddasalilg faswdned tordteneposing aides of
particul arly advant ageous nner. by .t he doub| e si ded processi.ng chi ne
conpri si ﬂ“@ ATHAELAF ﬁgWﬁé‘f?gf%LmF% B H gla@ggl;{erqqy@%%gnfﬁ é‘éé‘%e ngil%ed in
pairs togdrrantdelatdBYeleif@chi ned by the upper and the |ower working
surface of the é)oubl e sided machine, in particular at the sane renoval

rate, in thisVWiabe,intthe festr sdleia deconbing dorthe inventogoimt eash ease wntshengwor ki ng
surf aces. . .According. to the inventio t he. work pi eces, and the .

carri ers “eESPIFSS 1@5%?"?58{&‘%’ ga%@eg’f ° AHHdr 1nct§is S(?B’ﬁ‘loflélﬁ?%ﬁingntf) HhEVeli¥ates are
in this ¢asgvidbe hpRes vl plR¥veirelrale@mbBf faktbgedordacPic@eRs, iandiiRulaedhE i €rS.
They may have substantially parallel surfaces, in particular plane-parallel
sur f aces on Bsfunper fave amdctiendmigs pewerees. Adrerdipg ko preetesntingy suthy aatiiPlhave

i ntegrated cifcuidt. t s t Lhgd from
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machi ni NgerP&aeE sHinnéhia apdrkcylhig advdiapebdyvatndr hiyakoessblofsided g8odebsng 100

um preferably less than 50 um further preferably |l ess than 20 pm . Such
wor k pi e&@shiak gomprisiap plancirp kinegetichda tHp caww ther ferkcipees dpdened 18 PaBRibl e

si ded pr ' ' [ [ ti

carrier s?&ngég;g%gn@% ﬁﬁ%}gﬁﬁﬁﬁkﬁg ﬁg%&%e 198’? i%&}lgg%g&\tfé?odrfgﬂeaggﬁeﬁ after
machi ni ngided meachhiec kneasicolir théhecamed ensvahyate. florthexaspl the caarege dbeheen
0.5 NMmto 2 ram ]?refe.ragllﬁy 0.7 nmto 1.0 mm before and/or after machining.
Accor di n§OT8 FASOTAGHHT O WARkEE SEH&CEarriers are machined in a floating

manner W th the M @8 &S ehflod, NBe WOHOPictdsSAR: tht BEreYd nAgid 6ah &3 béers
and work pieces termnating flush with one another at their edges results

i n repeabédylovnicalotonfigimaten Thesurfacasrareinstbs canelthehgpeayelslontr tahes fdhe i er s

and work pieces and, thus .an troduction ,of f.orce to the carriers and
work ot o2t PERPS i AR B BRI ¢ Sl S Rargl el IR PR
pi eces agRAEpanUet Qufa'@_@s.iBéY&Btth@ﬂlacbﬁni‘nErﬂrb&%s,Ql‘@@)@fl{fpiébes hie hledadly dave
provi des that the carriers and the work pieces have a substanti aﬁrlef(%

rk

cyl i ndri &utersted siscuiirdon the upaet foes therpalel gy ase den nechined diom Higrdow

pi eces. thne i is case, the work pieces may be fastened, for exanple,
coaxially {0 the carriers. In this enbodi ment, during the machining only

t he edges of' Acberdidy pkeale @aentionr siftet thepmathiningagrocesombei womd giocdsaaby Wi t h
the rotor discs which may absqrb the corresponding forces wtho he ri sk
of damag8avesh thirlensss PR thaR 1 DDA TFREL 55 AR SDHIT: WP lﬁﬁ’g&@iiy 155t hus

reliably t}?a\ﬁ%%ﬂ.- 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



The work pieces may be fastened to the carriers by a adhesive connecti on,
for exanple by wax, an adhesive or an adhesive film The adhesive
connection may be rel easable thei wally, chemically (thr exanple by a
solvent) by etching (for exanple by an etching agent) or by UV radiation.
For exanple, wth thermal releasability-it has to be ensured that the
tenperatures present during the material-renoving nmachining are | ower than
the tenpgpal tHé Barfibrs¥hl Glork e caH eRd Mey,GR Eﬂﬁ&{llaﬁﬂedcﬁtorcﬁhﬁ§§ afkhe Mhih&Fork he
machi ni ng, the adhesive connection may thus be rel eased by suitabl e thernal
action amtcehecasndikpitedbe rievantien. Ar Hwihehembadinest,. theiefre.apioyide tthateifie al so

be provided. t hat, t he rk pieces a fastened.to,the carrier b

el ect r ost&t1E & at_ilﬁiwr?\ggplecgs hav’f’ﬁe“\%gtﬂt_l%]iyecéﬁgd% Sﬂaé)esagfiritf(“:%%a d%rjts(glra Vo&f ers,
in parti gubal disinkicf HanWaE otk pidees. dafthis @ase, MY watiSpicbd 1BE be S&MneANbUCt O
wafers, in particular silicon wafers. Said silicon \vafers are avail able

i nexpensicyanyleaperxially tpethy eamigrabinethissembpdimens duting theymepshBing ankynde wor k
pi eces may_th i st i V, it ] sible
Phat -t ho coseriiape Mgk icalest 8 SRTELITLERS Blp CIMENSIn dd rdih BLePBRRZ

pl asti cs niBtHEdBlthe Bytrespbiing figead witouettentskndidemagd. Aroundekieabdasatioarod t han
for the work pieces, in the first nmethod according to the invention a
differ entforﬁéﬁﬁ@ﬁlthlfna‘b’%r_kdﬁeqeﬁés faHy théﬁ_?lé’ aygifehe achi eved in a particularly
sinpl e manner .oy, yori g}}‘ll%éeg rh%e bg)&&s‘%&{e'dqgath% ¥alrRp BRLELARLIVE RbAkRESseRrof the
wor k pi eces accordin ot invention before and; in particular, after
machi ni ngxamaplprigcivee, annidhesivegr ah ddhesimatfdmi. dlher &thosiat canckectihusnaf bt he

wor kpi ece thickness | s of particular sjgnificance. A further enhodi nent
pr oyipdes,relFﬁépléft}b?@,ahi’*Fg‘F“{%W@_yt( r@%?\‘@BLegoéfai \:% yk‘?tf}flg% rF’é‘a”ﬁgﬁgﬁP‘éd
during t Rgnmciidahng I:FhwgJ‘VePididti&n? 6 PARGRSSHIR thafRi REcRXbiTBAA%aO %o 8B

optical neasudring nethod, in particular an interferon:|e:do neasuring
met hod. Eosurek tmaplhe, teinperaguresdpiestné diing iheempigriplayenise ingsmechinii @re Jogver

preferre i articular, in rk .pi eces _consisti 0 Ll i.con jch are

t ranspar gl'rlﬁ" t?‘SQ?rHP‘frﬁtruEedatr‘gh]icaﬁﬁ%ﬁ(}lpeﬁyg t’?o%ea%lﬁpilﬁﬁeq%@?(%o%@erptﬁg\ﬁ é,\,gmg -6 -
particul gkd wdhdso de@HeeBo®TmALaBEY bBOreRasd d9Ysuifablel sheh@EUiatiish \Whe nthe

machi ning very thin work pieces according to the invention. According to

t he i nventdrkpicce tenyed fewn the eagist sEmileHst itsneh alse dsupronigeddbaidbe waik be
used in a.doubl ' 0 [ ¥o i sing planetary kinematics.
In this é)zliescggarte E%S%I%?S?(ﬁ{eescg&z% b?’ %é%%@‘gf@g@% s still neasured in the
processi ng nmadhiengorktgieseettyebe sgmipatduictou vaferaninopiriiadr sikasuwafeg. dévi ce is
arranged in_or on the processjng nmachine. Thus neasurin ccuracies of I pm
and nor e CAFETHHAL RSP de spelh sFRGPRICIR Y %rﬁc’é‘spaﬁlfgﬁarasg‘ctoé Fiat 1& Sﬁ’r"P’F‘t ,

t ool wear, 1.5 ! I t hus be
subst ant ("5 Ay T o anPHinlEay AR véry Sl bl TR et

mor eover wdrk@iases knapitbrsesonaise ofitte sameangtevigly Hafreer, édis bysot foesihieatbalr iberent .

It is also possible to determne just the thickness, of the. kpi ece
separ at el%ngf%?ﬂnﬁﬁboﬁ%tgg%mmeﬁﬁﬁg SkfpRie daterig] op 4, Rlastigs alﬂ,ef\ﬁn% {)ellueé:%(%r rier
and wor kpi $88rchORgeahl BF i dab6dre ManTBE G vH:R E%_@!,Qﬁ th 15l halbe aoRkdigal
separating layer 1s provided between the work pieces and the carrier, for

exanpl e 4ntledhesitive actiffasot raomvatasoon By quams noy betashisped dad partiaslarly ng
device a thickness profile may be created and thus the uniformty of the
machi ni nﬁ“ﬂ%lﬁmagpgd. According to a devel opnent of this enbodi nent of

the nethod, aoupk dih@ttptibialiiyablvonktegalsthRREessty of thetiigk Heepracsdrdied:to
- infrared radiation is oriented towards the free surface of the work
pi eces, &hg inentiomdieire sndc shperisatanpaliisignadfinieg: aPrerst mentedae QArhsce and

et oot el B O e e B Bl S e g

agai n on fuhiger ferbe dinonk preddessthefediae, that the thickness of the work pieces is measured
during the machining thereof in the processing machine by means of an optical measuring
method, in particular an interferometric measuring method. For example, infrared
interferometry may be used, which is preferred, in particular, in work pieces consisting of

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



- the first and the second radiation conponent interfere, fotining an
interference pattern, - the optical workpiece thickness between the
free workpi ece surface and the workpl eee surface fastened to the carrier is
determ ned using the interference pattern, - by considering the
refraction i ndex of the workpiece mateéial, the mechani cal workpieee
thickness is determned fromthe optical workpiece thickness. For

noni t or i pgibier Vel HPILES bihheknass acéi@é(@v 8§ is fefuibdd WaéPhRcIahin@rverEasAr i ng

nmet hods are al so consi dered. Thus the thi ckness of the work pi eces, may be
measur ed wdd piagestdseondingip rﬁhmlgwcrrtmneépcqrdlngn@ therigrasionniy hﬁ%hqwrﬁ@cogfl@?d

I f
Ceast ontiah PRRaBeRirEe ek BRF REaNetCh Bl Rk et BB AR T,

have suf thiaheiihg PRaSHEY RhoAREIUS. alﬁythisncaSé dee thiokn@asidrie tvhjrk lphees ésstilh t he
range of |ess t%an | Mm its cycloid path novenent the work

pi eces naiFapEedin Heduetesang é@cbﬁeoﬁhﬁ@f‘&@ PHRArYBHa A8PRYigRl mepRuEng de¥ehot ed
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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.



An exenpl ary enbodi nent of the invention is explained in nore detai
hereinafter with reference to the drawings, in which schematically: Fig.
1shows a doubl e sided grinding nmachine used in the nethod according to the
invention in a perspective view, Fig. 2shows a workpi eee connected to a
carrier for the machining according te7t-he invention in a sectional view,
Fig. 3shows an enlarged plan view of the | ower working disc of the device

of Fig. 1, Fi By Asbisidatenbassed tiewaild pietesthgy gaybheugh deekign bidideg

machi ne used in the
the working gap. This is denoted in technical terms as overrun. For example, it is located
on the outer face of the working gap. With an annular working gap, however, such
overrun may also be located on the inside of the working gap. According to one
embodiment, therefore, it may be provided that the thickness is measured (for example
optically) in the region outside the working gap. The overrun is easily accessible and,
therefore, particularly suitable for thickness measurement in this region.

According to an alternative embodiment, however, it may also be provided that
the processing machine has at least one optical or other suitable measuring device
arranged in a working disc of the processing machine, by which the thickness is
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.



nmet hod according to the invention in a sectional view, and - 8 -

Provided nothing else is reveal ed, the sane reference nunerals in the
figures denote the sane objects. Fig. 1 shows schematically the
construction of a double sided processing machi ne 10 used according to the
invention, in the exanple shown. a double sided grinding nachine 10
conprising planetary kinenmatics. The doubl e sided grinding machi ne 10 has

an upper pi VopiRgdr Mthhghiike s pBxalke, Bievained rabette aumerald fatheakpsreyi a a
pi voti ng device 14 nounted on the | ower base 18, An upper working disc 16
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connected via an adhesive connection $4 to the upper face 36 of a workpiece
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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



For machi ning, the work pieces 38 together with the carriers 28 are
inserted into the recesses of the rotor discs 22 and floatingly nounted in
t he worki ng gap forned between the working discs 16, 20 which are oriented
coaxially to one another by pivoting the pivoting arm12. In at |east one
rotating upper or |ower working disc t8,- 20, for exanple, the upper working
disc 16 is subsequently pressed downward by a pressing force. This results
in an abrasivaliecnivatt. Tirtagedivé benebii@si4 mag ot ieRgnpik, bherinoudy aweski ng
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spectrum 48, s oriented from bel ow towards the free,l.ower .face of the
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and the known refraction index. Usi ng the neasuring device 46,
therefore, a precise neasurenent of the thickness of the workpiece 38 is
possi bl e separately fromthe carrier 28. In this nmanner, the machining

met hod according to the invention may be carried out even nore accurately.
It



is also possible, for exanple, to neasure radially the part of the

wor kpi ece 38 located in the overrun 42 and to create a correspondi ng

t hi ckness profile in order to increase the nachining accuracy further,
In Fig. 5 an arrangenment i s shown which corresponds substantially to the
arrangenent of Fig, 2. in contrast to 18i-g, 2, however, in this case one
respective workpieee 38 is releasably fastened to a carrier 28 via the

adhesi ve&aBRest ifdnvad fdtel BS reRPRYIthgeiaRRetal g shss Minghsdekager, ouldlils is a
so-called triple stack. This arrangenent may al so be machined. in the device
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of si mi | aokling ensfacehiod thanppere, lopharadtiag idsed! G20t hamessusgrgent could also
take place within the working gap. Also, in particular when machining a triple stack, it is
possible to provide measuring devices for thickness measurement on the upper and lower
face of the stack in order to measure the thickness of both work pieces.

As shown enlarged and in detail in the view of Fig. 4, an optical measuring device
46 is arranged in the region of the external overrun 42. In the example shown, the
measuring device 46 is an infrared interferometer. In the sectional view in Fig. 4, a
workpiece 38 is shown together with a carrier 28 in a partially visible rotor disc 22.
During its machining in the processing machine 10, said workpiece 38 passes from time
to time with its carrier 28 through the overrun 42. In the example shown, infrared
radiation 48, in the present case an infrared radiation spectrum 48, is oriented from below
towards the free lower face 40 of the workpiece 38. The infrared radiation 48 is reflected
by a first radiation component on the free workpiece lower face 40, whilst a second
radiation component penetrates the workpiece 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



a doubl e sided processing nmachine is provided which has an upper worKking
disc with an upper working surface and a | ower working disc with a | ower
wor ki ng surface, the working surfaces form ng a working gap therehetween,
in which at |east one rotor disc conprising recesses is arranged, the work
pi eces are arranged together with the thrriers in the recesses of the at

| east one rotor disc, - at least one of the "working discs is driven
rol at abl ys alkb@o@iible.cfas xanple BtMEasdiesadallg echdparngf fetworkpicot a8 ilontddyinmeans
of a roller device, whereby the carrig%ztge ei ved ﬁ@_the rotor disc_ nove

with the BPKETPINetS S0 (19 5572, & ICOITESHOR PIOE RAERSYG WEERECHS, and
one of t - K] @RS coining into contact with the respective free
surfacesqg(m?ﬁgi%%Pﬁgg&s and one of the working surfaces coning into
contact with tlheFigespeat anvangemest surshaweswbicht harespoidspsadsegtially to the t he
free surfaces of the wor ieces are chined in a nmaterial -renovi manner
by the \Mﬁ‘?‘lﬁp%ﬁn%r&ag@' ag s@‘c FaRtERSt tt%egr’{gvv?t ﬁ‘f)wﬁﬁ‘?rl’ 4t nt&f the W ﬁsﬁ&c?g’ﬁr face
associ at gehhitle 198 flBSITLRGES 1©h chhRr 08MVid BleSadhlivdesnrRESRELbh Al 1S
renoved or a renoval rate of the free surfaces of the carriers is

subst ant iopbbying eper ahdtoveersarfoseal Thiatsea af-called triplestaskr Thie egapgenane mar k

pi eces. . Method according.to Claiml, characterised in. difLfgrent

r enoval raictoel%e grenac t“ééhesﬂ%fl%cg%owd}’ rP?%S"%%@F’i 1enrlgl,g' ih “he 1%%%&}%%%,’ ﬁ:lgnd t he
free surfagesebvd Mdte Woiyoelir6widsed f2Mhd fishedahi@thelawer warkpidoe.adus eldls baset he
upper working surface and the | ower working surface having different

wor ki ng dleaearrigisdoes 80t agmnenintp epsdast Hilthghe woring sirfaces O aim 2, characteri sed
in that the rial- i i ni i : i il : r ki ng
ur face assoct AFaAuyY ARHLRE RSt n ppr R Aghtl olRER Bachhing BEV AR "Fh
an abr asithi@ waRtpidtgs ahithi hiterwhs Kiactgnisy pkaees, dasoc thatledssintthe tdgnsafilésaces of
the carriers_being provided i i shin ) 13

ed, with a coatin - =
than 100 um, preferably less than 50 um,p erther pre?erabqy Eess ?han 20 um, for example
in the region of 10 um. At the same time, the work pieces 38 may easily be transported
with the same tools due to their connection to the carrier 28 during their entire machining

process, for example even a subsequent polishing process.



4. Method according to Caim3, characterised in that the machining with
the polishing coating takes place wthout a polishing neans. 5. Method
according to one of the preceding clains, characterised in that, already
before the machi ning process, the work pieces have a smaller thickness than
the carriers. 6. Method according to pne of the preceding clainms,
characterised in that, afier the machining process, the work pieces have a
t hi ckness of less than 100 p.m preferably | ess than 50 pm further
preferably less than 20 gm 7. thhgg@ggcording to one of the preceding
clainms, characterised in that the carriers have a thickness rangi ng between
0.5 Mmto 2 mm preferably ranging between 0.7 nmto 1.0 nm 8. Method
accordi ng.to dehod fohehepmetetil-ngneviag msachiting.avt eaitiseldr ifar mivshingige by

carriers and. the rk pieces have cylindrical shape,and.the carriers have
a | arger S Wﬁtoérp\gﬁﬁﬁﬂgtoﬁé’ %{1}&“ S’logigl\é.ces ‘@.lcﬁ/@ﬁ{g aga(;%é%?ﬁfeﬁlﬁg% SIS %
Caims | e §urf£BRNACHE ic8Rdtd A doh@bpdnimghirfacPigcesilale veastignedmies,t he
carriers by an adhesive connection, in particular by wax, an adhesive or an

adhesi ve chirhgierisei(by testeptl according to Claim9, characterised in that the
echest e, comec oty SudshSa gl HATFLTEL X SIS iy o ELERE Y,
in that thg WukpRivesRBgaiefat@asi®necwowbienCaise ingthsa ywel vesrkingssuatts
char gi ng.
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
also being 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
the carriers and one of the working surfaces coming into contact with the respective free
surfaces of the work pieces,

- the free surfaces of the work pieces 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, either no material is removed or a removal rate of
the free surfaces of the carriers is substantially less than a removal rate of the free
surfaces of the work pieces.

2. Method according to Claim 1, characterised in that different removal rates of the
free surfaces of the carriers, on the one hand, and the free surfaces of the work pieces, 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 being provided with an abrasive coating and the working

surface associated with the surfaces of the carriers being provided with a polishing

coating.



12. Method according to one of the preceding clains characterised in that
the workpiece is a sem conductor wafer. 13. Method according to one of the
preceding clains characterised that the carrier is a sem conductor wafer.
14. Method according to one of Clains 1 to 12, characterised in that the
carrier consists of a glass material,_gsceramic material or a plastics
material. 15. Method according to one of the precedi ng clains,
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Method according to one of the preceding claims, characterised in that, after the

machining process, the work pieces have a thickness of less than 100 pm, preferably less

than 50 pm, further preferably less than 20 pm.

7. Method according to one of the preceding claims, characterised in that the carriers

have a thickness ranging between 0.5 mm to 2 mm, preferably ranging between 0.7 mm

to 1.0 mm.

8. Method according to one of the preceding claims, characterised in that the carriers

and the work pieces have a cylindrical shape and the carriers have a larger diameter than

the work pieces.

9. Method according to one of Claims 1 to 8, characterised in that the work pieces

are fastened to the carriers by an adhesive connection, in particular by wax, an adhesive

or an adhesive film.

10.  Method according to Claim 9, characterised in that the adhesive connection is

releasable thermally, chemically, by etching or by UV radiation.

11.  Method according to one of Claims 1 to 8, characterised in that the work pieces

are fastened to the carriers by electrostatic charging.

12.  Method according to one of the preceding claims, characterised in that the

workpiece is a semiconductor wafer.

13.  Method according to one of the preceding claims, characterised in that the carrier

is a semiconductor wafer.

14.  Method according to one of Claims 1 to 12, characterised in that the carrier

consists of a glass material, a ceramic material or a plastics material.

15.  Method according to one of the preceding claims, characterised in that the

thickness of the work pieces is measured during the machining thereof in the processing

machine by means of an optical measuring method, in particular an interferometric

measuring method.

16.  Method according to one of Claims 1 to 14, characterised in that the thickness of

the work pieces 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 sensor.



