. 2009P00029DE/ Ki  Pol i shing pad and nethod for polishing a

- sem conductor wafer The invention relates to a polishing pad and to
a 5 nethod for polishing a sem conductor wafer. The sem conductor
wafer to be BBPPEREAZ9PE{&dal Iy a silicon wafer or a substrate
havi ng | ayer structures derived fromsilicon (e.g.

sil i con- ger mapLyikn 24 fadOafill hEQRMAERES RIS HIGY o 'ngggﬂggﬁﬁ#aeayﬂ
produci ng sem conduc conponents such a& menory

m croprocessors, sensors, |light enittiwafel odes and many nore.

The requirements made of silicon wafers for fabricating in
particular menory chips and m croprocessors are beconm ng nore and
more stringefihe Thigeroherr nse¥atet| o t ke poysshlingr opadtiasd to a
t hensel ves ( i h i nterna
getters ?%r §?2B8§%EB Eg%EgPFBg %n%&%?tle ug%%§lgkﬁ§5artlcular al so
the geonetry and the flatness of the mafer A silicon wafer having
two perfectl o) i X l. SS: LN iqul ar
on that si deryo {%ls&fﬁ%%OJ@ %ere gﬁsl ﬁ%&%@%ﬁs %%e oa{)l'elc“}J 2
fabri cat ed, ahditow 2&fanf ace ao@glbﬁéggtwoum@lvmgdelsaymbl etrictwoebd

furthermore beydeshraplent ocbesbhe 10.4L1 | L281LhR_oEBRERS A 0a SLig

t he conponent side is currently “not possi on account o
decreasélin shltkomssiafers h@r@dgeseﬂ t he w&fléncayﬂealpo@prgepnedrlymg
the edge 30séﬁ9&8 du&£oks dhal Ehgnc Veﬂ%bBE?'xﬁEé%Pd?Dﬁﬂﬁ),
pol i shi ng senlcon uct or ers are responsible for this ge

roll-off. Theé@r®mn¢uae8©rsstlyeU@gbBe sitighpol #mhihgng diodes and

many more.

15 The requirements made of silicon wafers for fabricating
in particular memory chips and microprocessors are
becoming more and more stringent. This concerns firstly
the crystal properties themselves {(e.g. with regard to
the defect densities, internal getters for trapping

20 metallic impurities), but in particular also the
geometry and the flatness of the wafer. A silicon wafer
having two perfectly plane-parallel sides, excellent
flatness 1in particular on that side of the silicon
wafer on which components are to be fabricated, and low

25 surface roughness would be desirable. It would
furthermore be desirable to be able to utilize the
entire area of the component side, which 1is currently
not possible on account of a decrease in thickness at
the edge of the wafer and poor geometry in the edge

30 region.

It is known that the conventional methods for polishing
semiconductor wafers are responsible for this edge
rcll-off. These include firstly double-side polishing
35 (DSP), which provides for simultanecusly polishing both

sides of a semiconductor wafer by means of a polishing



35 (DSP), which provides for simultaneously polishing both sides of

. a sem conductor wafer by neans of a polishing 2009P00029DE/ Ki - 2

pad with the supply of a polishing slurry as renoval polishing, and
chem cal necBanfvealopsDEsking (CWP), whixh;, by contrast, conprises a
final polishing only of the front side ("conponent side") using a

softer 5 polls in ad_as so-cal |l ed_haze-f ol i shin

(ot o shi oo g AR U o g or ot begablt, Rl ichyr sap semgral
SuPpliedlin pbeikatmgof ?nﬂﬁlb&bm?@aagemhchghdbél #?l%h@hn@s (CMP) ,
reatlveyne tep0|S|ngo semconutorwa

T oady boen Ribhn BYd AR S dr ST o +%?%|90faﬁalppnﬁnim Pffe
conponents i 8Hyst Eyonits G-l | gbo rﬁpcmﬂmbr@ﬁdiy@e) pakifgi ng" EbAREr

t echnol oqgy, ¢h the sem conduct or fer is | ished on,a, ,
bt oni nd paRCLORPEAI ngPRl | aBPas 8-SabLFanceBoRISAeEN 1 RELi Shing

pol i shing pad"€i ﬁnxadngabrasuvebpadﬂhhéé@obb$mbngngtqm@&egwégh stieh
an FAP polishin ad is used i ref rred to reinatter .for short
25 FAp Step SDAGsEESantra SRR dd fin Rt At EPoLLShiBS: aBRRE
that the pol §5hrpag.pad conpri ses no abrasives in DSP and CWP. 25 The
German Patent Application DE 102 007 035 266 Al describes a nethod

for polishing a substrate conposed of silicon material, conprising
two pol ilghi nghstepsief FéPatypelywhi abwdi fiar iahthatpollishneg of

Bbr asi ve. et B aPnauBBOEoI THE s or PR 1554 nergaasd BEFhediHG 2nd
well understood for a fairly long time 1in the
components industry, 1is so-called "fixed abrasive
polishing”™ (FAP} technology, in which the semiconductor

15 wafer 1is polished on a polishing pad contalning an
abrasive substance bonded in the polishing pad ("fixed-

abrasive pad").

A polishing step in which such an FAP polishing pad is

20 used is referred to hereinafter for short as FAP step.

An essential difference from DSP and CMP is the fact
that the polishing pad comprises no abrasives 1in DSP
and CMP.

25
The German Patent Application DE 102 007 035 266 Al
describes a method for polishing a substrate composed
of silicon material, comprising two polishing steps of
FAP type, which differ in that, in one polishing step,

30 a polishing agent slurry containing non-bonded abrasive
material as a solid material is introduced between the
substrate and the polishing pad, while in the second
polishing step the polishing agent slurry is replaced
by a polishing agent solution that is free of solid

35 materials.



substrate and the polishing pad, while in the second polishing step
~the polishing agent slurry is replaced by a polishing agent solution
that is free of solid 35 materials. 2009P00029DE/Ki - 3 As al ready
ment i oned abpyegrseoveordEdt or wafers -pdli-shed in accordance wth

the prior art exhibit an undesirable decrease in their thickness in

the edge region (edge roII-off) 5 The ed e geonet s .usual
quantified b§SspeiFSATY  BRETIONFSH e BHGE roI@%ﬁ#C%hﬁQﬁﬁﬂ%rsWéﬁ?Eﬁ

usual Iy rel gbeitRetiheid obiabotrAbekeessi©f ansi lgLdr waker @fhileitt ha
edge geonetry of its front and/or rear E&ge and, 10 whi ch, can be ug

to charact er 128hE2Bh8t oARFTPFSC obiser FOF 1dectRASEPPASE hiF t HiftkknE

of the S|I|c9@gm@ﬁered B kb3ledge)region or the flatness of front
and/or rear side of the silicon mafer likewise in its edge region.
A met hod ¥ or measuring the edge roll-off of silicon 15 wafers is

descri bed i nTd@Nedye A@@émef’f‘%S J_sVO«hsuéﬁly( 4999) i fpRd 3&3Bpeiﬂﬁy1ng
object of the invention is achieve iﬁzeans of a neth §L

pol i shing a S@fi cONdURRDY PRTABGLETS; ¢ g ep"SPA&LY
rear side Ofréhgtéeﬁbcw@mddﬂayva{mcmepgl bshed stmlmnsqa)feﬁ or to

pol i shi ng pad conpr|5|n fixedl Qnded abra5|ves having a gr

size of 0. 1-theo S5ige ﬁgOWFFHYtH%fs&ﬁﬁly Eﬁn%.ﬁ%V%éﬂinﬁegﬁeﬁglgﬁléﬁd

is free1gf sphighneiéghi abs andewhi €8 ha@Badaptby¥abye ohe25cabtbrasily

11.8, and, in a secagd steg, t he front si de of é&?e sem ¢ nducto

wafer is pol PREGEVEANEFETRIES Bd iH it r@P%.% %ﬁ?ﬂewaﬁer

l ess than 1138 i6s edge region or the flatness of front and/or rear
side of the silicon wafer likewise in its edge regiocn.
A method for measuring the edge roll-off of silicon

15 wafers is described in Jpn. J. BAppl. Phys. Vol. 38

(1999), pp. 38-39.

The object of the invention is achieved by means of a
method for polishing a semiconductor wafer, wherein, in
20 & first step, the rear side of the semiconductor wafer
is polished by means of a polishing pad comprising
fizxedly bonded abrasives having a grain size of 0.1-
1.0 pm, and with the supply of a polishing agent which
is free of solid materials and which has a pH wvalue of
25 at least 11.8, and, in a second step, the front side of
the semiconductor wafer is polished, wherein a
polishing agent having a pH value of less than 11.8 1is

supplied.

30 The inventor has recognized that when polishing the
rear side of the semiconductor wafer using a polishing
pad comprising fixedly bonded abrasives and also an
abrasive-~free polishing agent having a pH of greater
than or equal to 11.8, the edge roll-off of the

35 thickness of the semiconductor wafer that is observed

in conventional polishing methods does not occur,



supplied. 30 The inventor has recogni zed that when polishing the

. rear side of the sem conductor wafer using a polishing pad
conprising fixedly bonded abrasives and al so an abrasive-free
pol i shi ng agentokavirgoa/pH of greater - tshan or equal to 11.8, the
edge roll-off of the 35 thickness of the seniconductor wafer that is
observed in conventiona o] i shi ng net hods does % occur,
2009P00029DEFRFRET4 they rﬁe‘fm%w%lé?ﬁ%na’@éte&r R/aﬁ-éﬁ 661 i Shed i t HRY
way even hasvaf G easeihBrkheet mnckﬁ}eeSStmckh@sgda% dHe bagebeen
found t hat the pH val ue of_ the palishing i s, the cruci al
criterion i ntefi §eFBgdPYNs iR tﬁéﬁﬁ% :gﬂ%s%ﬁuEH? pPoéalings agent
polishing thesftpat crabdaiusiigeaipel iishithd sageRtarihat has to have a
pH value of less than 11.8, an outstandi ng edge geonetry of the
sem conduttor wafer can be produced irrespective 10 of whether the
pol i shing pagycRakaknstf i=xedinsanrdad padiasd Ves 961 WL AGT the FSont

free of abrasl es (like conventional CMP polishing pads). This is
due to the f&t etHJa?lngAPane?‘Hﬁ{d% NIRF nGIers pblRshifRF aé}é’nt]%aﬁ%v@ngpa

pH of less thanudlod idsa tBEAI 1A gTANAET olie seanvenly aittde CyRometr

pol i shi ng net hods whi.ch are Iar ndependent of the pH value o
the polishifg EB@n%?mlpéﬁﬁufgﬁH& ﬁﬁéﬁd gmadpﬁ [ACPR| FrrgEpPecopve

Since, hawever, wdtHGt eaEe WRSL PilenPuphy PESEILEEds atr i dde yedeénded
during the polishing of the re%{ S|de the ollshlng of the front
si de resultsa?ﬁa%?E fpetis atiisit ee of abrasives (like

conventional CMP polishing pads}).

This 1is due to the fact +that FAP methods using
15 polishing agents having a pH of less than 11.8, in a
similar manner to conventional CMP polishing methods
(which are largely independent of the pH value of the

polishing agent), tend toward producing an edge roll-

off.

20
Since, however, an increase was previously produced at
the edge during the polishing of the rear side, the
polishing of the front side results in a compensation
of these two effects.

25

This results in a semiconductor wafer having no edge

roll-off of its thickness whatsoever.

A long-standing need is thus satisfied, especially
30 since precisely the edge roll-off and the poor geometry
in the edge region of the wafer were responsible for
the fact that rather than the whole wafer area, only a
wafer area minus a specific edge exclusion (2-3 mm) was
able to be utilized for the production of components. A
35 huge increase in productivity can be expected as a

result of this invention, since, by means of the



of these two effects. 25 This results in a sem conductor wafer having
. ho edge roll-off of its thickness whatsoever. A |ong-standing need
is thus satisfied, especially 30 since precisely the edge roll-off
and t he poor2§86me0OYODEAKihe edge regi-or® of the wafer were
responsible for the fact that rather than the whole wafer area, only

a wafer area mnus a specifig¢c edge exclusion (2-3 was. .ab t

e uti 11 zed FBERHEORr oRbe D RTICHEn & SeSicTayRY ArEiEaLav: fo
productivityzeas hené&xpectsethiavrmiudesul wadkrt his iwivert i ahe sentére
by neans of thg 2009P00029DEéKi -,?, i ventioq8+H%§fedg$ exclusioE RS
reduced pracYRESFI $T€5 A oPandta 1R cod RS2 It F1R GRCERSLRES
entire wafefoarenecanrbe ttiki.zed is actually nade accessible for
the first. time. 5 The invention was not suggested by the prior art.

Al thoughdt was known from DE 102 007 035 266 Al to enpl oy FAP using
pol i shing agenés imvéheiahkabase d@ngesugfeqidd 0?2, thike petibed art.

claimed thereip necessarily 10 provid t wo_EAP_pol.i.shi racesse
one with andg%ﬁgouﬁﬁthb%t %ﬁﬁi ‘ﬂﬁlaggﬁglcgﬁtgpﬁi88%a85§3?§§s%i0n§b
one and theegpbeysFde okinke pednistdnducdgentmafat . tHdeal kabbhaatange
of an FAP pol Lshing.pracess,on the rear si.de and,a _second FAP or.

ol foni g brobedt! odtrie 15t PPorte it Gy e L ohEsRator BPCRAPBFLIY
not di scliosesroviMiceoven, HAP Wwslishimecpgotezedesn he pritdr aid bhat
at a pH of to. 11.8 selective nmaterial

reat er. t han or. equal
removal result Syt vilft P b cdg i epPaFaInifg  abrasives, Ton one

and the same side of the semiconductor wafer. The
combination of an FAP polishing process on the rear
side and a second FAP or CMP polishing process on the

15 front side of the semiconductor wafer is not disclesed.

Moreover, it was not recognized in the prior art that
at a pH of greater than or equal to 11.8 a selective
material removal results by virtue of less material
20 being removed in the edge region of the semiconductor
wafer than e.g. in the center of the semiconductor
wafer. There 1s also no reason to carry out
investlgations in this regard since the person skilled
in the art previously assumed that the pH value both in
25 the case of FAP and in the case of CMP could not have
such a selective effect, but rather chemically supports
or amplifies the mechanical removal by the abrasives
bonded in the polishing pad in the case of FAP and
chemically supports or amplifies the mechanical removal
30 by the abrasive materials contained in the poclishing
agent in the case of CMP, and this chemical support or
amplification takes place uniformly over the entire

watfer area.

35 The fact that this turns out to be quite different in
the case of FAP and the pH value of the polishing agent



20 being renoved in the edge region of the sem conductor wafer than
. e.0. in the center of the sem conductor wafer. There is also no
reason to carry out investigations in this regard since the person
skilled in 20eSBPEOPPBE/BuUsIy assumed-t kat- t he pH val ue both in 25
the case of FAP and in the case of CWP could not have such a

e e e, Lo P bR IR SRPOLL 5 O AUBLL B8 e

e hg pad rn
the case of Akt amdP chedhcal byysuppdrt scor satpbbiieestdiheprechanataly

removal 30 by th brasive_naterial s.contained.n t ol 1 shj .
agent in theg Jgeg?iﬁvﬁ?hgﬁﬁat%ﬁpg %ﬁ‘ miCHE sUbpor p%r Y P}L“Elg%f‘ls%n
t akes pl ace abwdps nbygcaver irhealEntpokishbfigr matkads3wabhéyf acd mbats
this turns out to b uite different. the_ca of FAP and_the

val e of 2t het PET T SRTRGS agen oS00 POTDARE) Ki™ - &0cal 1T <HeR aoubLy
sel ective remosaheds Sugiprist ngis Thedeasstaryt ha FABepechhel oggteoihd
be suitable for practicall conpl.etely elimnating t edge roll-of f
Chat ot her wi S8vo U Gy SR0et ST PEEhTNG Ao, RBTL Inat bpoRe o5t
means 5 for esekabd eatTanpe, skiyl lnednisn dfhecardawy ev oush yex agsuieding
that it is necessary to keep the material_ renoyvals.in.any | i shing
nmet hods as s?él Eﬁgsgﬁgg‘ﬁo&dglaggd ao§ea t eFr%t Fel'%%%%ggns%ho %ﬁ%a@%igr
convex poli shihgps ofat hesseassbhtdactor thhaf enternoseserdget reheécadge
roll 10 off as far as possible to the outernost edge region.

Accordingly, the edge roll-off in polished wafers was accepted as

gi ven. 15 | msubseiuehy, ephtaxgdst epsllabtténpirs petl éshade watfddwe was
prior art to cor&en&ate for said edge roll-off in
acce e as glverl.

15 In subsequent epitaxy steps, attempts were made in the
prior art to compensate for said edge roll-off in

pretreatment steps in the epitaxy reactor.

Other attempts to remove the poor geometry in the edge

20 region by edge grinding do not constitute a suitable
solution, especially since the damage produced at the
edge in the process, during handling, constitutes a
virtually intractable problem, that is to say that the
edge grinding would in any event have to be followed by

25 an edge polishing process. Although this would be
suitable for removing the edge roll-off after DSP, an
edge roll-off would be established again after a later
CMP step, such that this hardly proves to be economic
either.

30
Thus, the method c¢laimed here constitutes the only
possibility for providing a finely polished wafer
{(after CMP or FAP of the front side) without such an
edge roll-off directly after the polishing of the front

35 side and without any additionzl measures.



pretreatnent steps in the epitaxy reactor. Qther attenpts to renove

. the poor geonetry in the edge 20 region by edge grinding do not
constitute a suitable solution, especially since the danmage produced
at the edge2PA%PRBOBPBEEES, during hamdl’ing, constitutes a

virtually intractable problem that is to say that the edge grinding

woul d in any_event hay be fol | oned 25 an_e | i shin
process. Alt%gugﬁm?h$%gﬁégléﬁ%egh%u' ggﬁétﬁgp ren%ggﬁégpﬁé %%%% more
rol | -of f afteémpbBSPanan - edde waftrof fhawing betettablirshedeagaicmical

after a later_.CVP ste uch that this hardly proves.t econo
Gl ther 30 THES, O TEATRAE Lol mBd s Bohoti e Thebhyy L °The
possibility tonterovi dofig aHe neldZ pot i shkied iwaf er rulaf t ere@vRPremeRAR

of the f%Pnt(iégg%dYE%hQ%%jgﬁ%? gn"I%Q%%n%%@dﬁgguﬁﬁ{ﬁ%ﬁi%@ﬁ;kggdﬁgs

pol i shi ng of ron e and W thodt ~any i"ona asures.
2009P00029DEf&r - Semilgprichectcotg'Se of t hengr oduichi onregbedoniting etbe

nore inport - . Wwaf er i t st in eo L cal
nanotopologi§€$gﬁ?%%%¥€iesg?ﬁgé %%Fggalléﬂfn t %% gg%%%é ofggggeEir
nm desi gn r ulerzesitieneatemb 308ccor diond 400 nmRS i+ "wad ermadibaat to

Technol ogy f or. Sem con [Si)_ .z an it h._regard. t
progressiveB%%?%?g%n%%%lggl?ﬁemggﬁégdeéﬁ%t%th?%bgﬁgi%% %l%rgﬁggéo
nmto 480 nn), it was inportant to develop polishing methods that

rect Lnese TERLCETENS 1o P, ESRSGLaLty bE S ERLGAC ol oBLalouree
geometry, here primarily the wafer edge geometry and

the nanotopology, it had already been apparent for a
fairly long time that a material-removing conventional

15 chemical mechanical polishing (CMP) would no longer be
able, in terms of process engineering, to meet these
requirements, in particular with regard to the edge
roll-off of the semiconductor wafer and, associated
herewith, the edge exclusion or the area on the

20 semiconductor wafer that can be utilized with regard to
the required geometry properties (the person skilled in

the art also uses the term "fixed quality area™).

The polishing process according to the invention using
25 a polishing pad comprises fixedly bonded abrasives in
the claimed range of pH values is carried out either in
the context of a single-side polishing of only the rear
side or in a simultaneous <double-side polishing
process.
30
During the method, the pH wvalue can be varied or can be
set to a constant value, depending on the initial

geometry of the semiconductor wafer to be polished.

35 A two-stage FAP, embodied as sequential polishing of

the rear and front sides, by means of a polishing pad



t he nanot opol ogy, it had al ready been apparent for a fairly |ong

- time that a material -renovi ng conventional 15 chem cal nechani cal
polishing (CVP) would no |onger be able, in terns of process

engi neering, 2PB9REBO2ORELEL requirements8 im particular with regard
to the edge roll-off of the sem conductor wafer and, associated

herewi th, theofdgesexp! ugiondaly (e maR ofihe: 20 sem conduptesaniy
wafer that can be utiTized wit regard to the required geonetry
properties (pPhefpsredn skilled in the art also uses the term"fixed
quality area”). The polishing process according to the invention
using 25 a polishing pad conprises fixedly bonded abrasives in the
cl ai med rangénofthild idses Fbecdamd b bighele hprorassele ddwttexisotoa
si ngl e- side i shi.ng |y, r : B or, .| i mu ous ;
double-sﬁ%e gg isﬁ#%g q%¥§€e5%$§§0 %g?%ﬁgagﬁe et oa?ﬁéhek%éﬁgalgéde
can be variedodisbangbe caet beo eoconbtapedvalifd, depemdiaidiegh t Auch

initial geo y en.Gondued; er i . A
t wo- st age FAE?QEHS%%?%%ﬁgz g%gﬁéntldﬁk%g?%shF%g gﬁnﬂ%%eﬁgggfta d and
front sides,wafereangnetopcdoldivshi respaei2DOPP00029bEREKI waler edge

conpri sing f%é§95ﬂ,b9$96ﬁea LasLypsy. is especially preferred. In
I'shi

this case, the’two po ng processes, that is to 5 say the rear
si de polliGshing and the front side polishing, can be coordinated with

one anot her chy.sth et i i t: fs t
 pSHCHR 3 Ehat, LY %ﬂf HLUeNCLogfk LhE MAlRIL JSONEt £Y
and wafer nanotopé%ogy, espé0|a.+y #n ?he ma?erlé 5% J'rengion, canaﬁe
performed. side has to be polished using a different pH value than

the front side.

15 Thus, by superposing the two polishing profiles (front
side and rear side), in particular a wvery specific
resultant edge profile can be produced and the edge

roll-off can ideally be reduced to zero.

20 The variation of the pH value is thus used according to-
the invention for changing the thickness profile at the

outer wafer edge.

By contrast, the diverse chemical mechanical polishing
25 methods, irrespective of the way in which the method is
carried out (double-side polishing, single-side
polishing, removal or haze-free polishing), are carried
out using a fixed pH value. Targeted influencing of the
geometry in the edge region of the semiconductor wafer

30 is thus precluded.

The method according to the invention affords
advantages in particular for the polishing of
semiconductor wafers of the new technology generation
35 having a diameter of 450 mm, especially since the

problems of the geometry in the edge region with the



10 For this purpose, according to the invention, the rear side has
~to be polished using a different pH value than the front side. 15
Thus, by superposing the two polishing profiles (front side and rear

side), in papphephanrapyeky specific resultant edge profile can be
produced and the edge roll-off can ideally be reduced to zero. 20

The variation of the pH value is thus used according to the
i nvention fousehafyi agnvaetinnaknassl igloing emgthrde  air ercagnépated

edge. By contra t i Ver henical #?gﬁgyg I i shL
met hods, irrgépg%ﬁiéggﬁg ?ﬁe§§§§ ?%&%ﬁic t he &%?ho %sﬁhqggPFggléﬁg
(doubl e- si deppbisBhintig, &3 ngleimede irpothehinethadndeaprdinmazee f £he

pol i shi ng), g:?@ﬁgi&fé?deﬂ}d%ng%ggtﬂe%xﬁ&ioﬁﬁe}ﬁ%'.Ue- Targeted

i nfluenci ng eonetry 1n the edge“regi on of the sem conductor
wafer 3@ is thus precluded. The nethod according to the invention

affords adveptagesi o PALisH g f aro t hepolinghing f 13emscopductor
waf ers of the new technol ogy gené?atlon 35 having a dianmeter of 450
mm especi al iypsPceeRheinpicbll peuel rvhd gddieteyten ehge ctigeierghén

wth the 2009000020 KHuctBr YSG <, COMVERLL PBAY aPOLhS R NGB NORS,
are accentuated in the case of such large dianeters. The
pH- cont r ol | edispantehiodg, less cEhprednd reqiel nEehdd aswordphgicelensdy

inventiqp, elilr0alEs,these propless. op The dreihod gecidiang 49 Ehey
invention leads to an” inprovenent in the geonetry in the outer edge
regi on of with respect to the edge of the semiconductor wafer.

The polishing agent solution during the polishing of
the rear side of the semiconductor wafer preferably
15 comprises compounds such as sodium carbonate (NayCOs},
potassium carbonate (K.CO3;), sodium hydroxide (NaOH),
potassium hydroxide (KOH), ammonium hydroxide {(NH40H),
tetramethylammonium hydroxide (TMAH) or any desired
mixtures thereof.
20
The proportion of the stated compounds in the polishing
agent solution is preferably 0.01 to 10% by weight,
particularly preferably from 0.01 to 0.2% by weight.

25 The use of potassium carbonate is especially preferred.

The pH wvalue of the polishing agent solution is at
least 11.8. '

30 The polishing agent solution can furthermore contain
one or more further additives, for example surface-
active additives such as wetting agents and
surfactants, stabilizers acting as protective colloids,
preservatives, biocides, alcohols and complexing

35 agents.



t he sem conductor wafer, in particular in a range of a distance of

. less than or equal to 10 mm particularly 10 preferably in the range
of less than or equal to 5 mMm wth respect to the edge of the

sem conduct o20RAPEP02BRE /Al i shing agenti8otution during the
polishing of the rear side of the sem conduct or wafer preferably 15

[ d h di b .Na.2 , t i .
Car bonat o (KBBOR SBEK AN hgarGE ALY NRCH e AOESGt i hyr BR-AEN LR

(KOH), amonpat hydnaaudengNHéﬁl-l) abrhettxrenemhyleamhi bonkgdr oXxndethe
(TMAH) or an es tur there 20 The proport of. t
Stated comoRUSEPAEAneBRDI | LiRRg Shoalt SOIU: Ob | Bosrer BFIERY 0tBe
to 10% by wepgbishipgrbifcihar kyapr efieieably from 0. 01 to 0. 2% by

wei ght . The use of potassium carbonate is especially preferred.
The pH val ue of the polishing agent solution is at |east 11.8. 30
The pol i shi nguﬁgehltesolalztﬁmxﬁean hatehepier e compai e ormror emmple
further additivgs lfor ﬁx n}g& surface}r IELI ve ddltlves suc

wetting agenbs’ BhG e RuFactante® Sfanills z& ?mgg Pnd" Hs ' Prot 8 P]intlgum’
colloids, psesecyaii \zescobuuﬂu dmsi p@lxﬁ:dhﬂ]@s antl lcangl extegiaBs such
agents. 2009P0002

3 J‘SBDE/ c %l B tﬁtod accordll g to the
i nvention, a f)oﬂ' 'h??@ 65 E?‘Sm%?ﬁf’ﬂg a éﬁlﬁagf\% gfnl bonded in
the pollicshing pad (FAP or FA pad) is used during the pol | shi ng of
the rear sidg, p;SWiLaple aDIAALYE THAILA S, CURId S8l §¥aRLEace
topography shaped by replicated microstructures. These
microstructures ("posts") have for example the form of
columns having a cylindrical or polygonal cross section

15 or the form of pyramids or truncated pyramids.

More detailed descriptions of such polishing pads are
contained for example in WO 92/13680 Al and
Us 2005/227590 AlL.

20
The wuse of cerium oxide particles bonded in the
polishing pad 1s particularly preferred, cf. also
Usee60211781.

25 The average particle size of the abrasives contained in
the FAP polishing pad 1s preferably 0.1-1.0 um,
particularly preferably 0.1-0.6 um, and especially
preferably 0.1-0.25 pm.

30 A polishing pad having a multilayered construction is
particularly suitable for carrying out the method. One
of the layers of the polishing pad is compliant in this
case. The pad height can thus be adapted and follow
continuous transitions. The compliant layer is

35 preferably a non-woven layer. A layer composed of



particles of oxides of the elenents cerium alumnum silicon,

. zirconiumand particles of hard materials such as silicon carbide,
boron nitride and di anond. 10 Particularly suitable polishing pads
have a surfageooropogeaghyishaped by replicated m crostructures.
These mcrostructures ("posts") have for exanple the form of

col ums havi n | i ndr onal c¢ross sectio 15 or the

f or m of pyraﬁgageﬁ eFrun%;{ee‘EF pyfﬁﬁgggnaﬁﬁée Htd | RPUESTT F R ons 161
such polishi pgrpadslarey eantabned ("awnexarene )i.n WO 92/ 13680 Al and

US 2005/ 227590 Al. 20 The use of cerium oxide partlcles bonded in the

polishing pad is particularly preferred, cf. also US6602117B1. 25
The average preti ebg Fs_llé@ltOf ahe: rabrasd fess siont %@Eﬂespomﬂ:’ﬂe £AP the

pol i shi ng. pad era 1- articul ar refera

51 006 By SABCaBrBERE: LV eg difer By PB1io6108 rc otRC e anthgTe
pad havi ng alauhhtsl b&ﬁ@é@db@.@n%ﬁ ][ﬂa‘atm Ol:’hyér @ﬁ?}ﬁd)ﬁékﬂadﬁjl‘prﬁMyhﬁbtgaﬁ@;
carrying out _t he net 0 ayers of_ the poli,shin a
conpl i ant i ntPhi §X3ERIE %ﬂ%“ﬁédlﬁel L&t hBE Eﬁgﬁﬂéﬁpéd%é&Fr By
fol low conthesnssolfr amsiddrssivd hBa?@ffm Banhaltaxﬂeraﬂosfé&rm eper abhm
a non-woven layer | ayer co d of 2009P00Q29DE/ K|

pol yester fib®rs?i npf¥ghat €G™ ?ﬁgpo?§ur%th AeFrS- pﬁF%fEulﬁ?F?rlal
sui tabl e o(" nep=nevepiy. Ethapeerpl | aft layefafd efgradt yc corf@spoRHSchO

the 5 bOtton}charnggée?ffggeeggkkﬁhln%§35ulé%gf§uea1éﬁ§Eed above
this stiff layer 1is the layer having the micro-
replicated structures, that is to say the actual fixed
abrasive laver.
15
However, the compliant layer can also Dbe situated
between the foam layer and the stiff layer or directly

underneath the fixed abrasive layer.

20 The various layers are fixed to one another preferably

by means of pressure-sensitive adhesive layers (PSA}.

The 1nventor has recognized that a polishing pad
without the PU foam layer that is always present in the

25 prior art of FAP polishing pads leads to good results.

In this case, the polishing pad comprises a layerx
having the microreplicated structures, a compliant
layer and a layer composed of a stiff plastic such as

30 polycarbonate, wherein the compliant layer can be
either the middle or the bottom-most layer of the
polishing pad.

These novel polishing pads are suitable in particular
35 for use in a multi-plate peolishing machine (AMAT

Reflection from Applied Materials, Inc.). This



it is preferably a foam | ayer conposed of pol yurethane, for exanple,
. which is fixed on the conpliant |ayer by neans of an adhesive | ayer.
Situated above the PU foam is a |layer conposed of a harder, stiff
material, 102pP8PEPABPYPECHAposed of a hatd plastic, for which

pol ycarbonate, for exanple, is suitable. Situated above this stiff

| ayer is the_layer.having,t.he mcro-.replicated structur that..i
to say the aBPRARPHGel ol B AT ayETe 16 todver PR RO R L AHE
| ayer can al sbibk petmatedthketpwessudee drogm layef eine thersérffo be

| ayer or directly,. under th.the.fixed abrasive layer..20 Th

vari ous Iaye??t'ar %ﬂ C n%% o0& anotHatSSr ef &r a%??ljg%cfltjr‘r%%ns"”oh the
pressur e- sensomp¥eantdhesoveshaygr spddRSA) .thilhe lieaviEnt @ haststanding
recogni zed t hat ol i.shin ad i thqut the PU .foam Layer that.i
weye preschesrhtPha D peBRte, o W' BEpgiiky Bhds Meatieli51ed
good resul tswafénsthis case, the polishing pad conprises a |ayer
having the mcroreplicated structures, a conpliant |ayer and a |ayer

conposed of a stiff plastic such as 30 pol ycarbonate, wherein the
conpliant | aempcdarstieng eetyeart tbentaidiegorakitees ot omsnoptefayeblpf

the polishin ad, These, novel polishin ads ar Ltabl e in
particul ar "}}%e orduurslenq ntglerru??lf%sp ate %’oﬁi g%leng%ﬁé}é inSelC?eAM&F the
Ref | ect ilon fsamidppluedodbtetfeal s, Inc.). This 2009P00029DE/ Ki - 12
pol i shing machi ne conprises a 5 zone nenbrane carrier, which permts
the pressure profile of the carrier to be set differently in 5
zones. | n cdripaeincpbiropowittibnt heof the abrasive material in the

polishing agent slurry is preferably 0.25 to 20% by
weight, particularly preferably 0.25 to 1% by weight.

15
The size distribution of the abrasive material

particles is preferably monomodal in nature.

The average particle size is 5 to 300 nm, particularly

20 preferably 5 to 50 nm.

The abrasive material comprises a material that
mechanically removes the substrate material, preferably
one or more of the oxides of the elements aluminum,

25 cerium or silicon.

A pclishing agent slurry contailning colloidally

disperse silica is particularly preferred.

30 The polishing agent slurry preferably contains added to
it additives such as sodium <carbonate  (Na,COs),
potassium carbonate (K;COi3), sodium hydroxide (NaCH),
potassium hydroxide (KOH), ammonium hydroxide (NH4OH},
tetramethylammonium hydroxide (TMAH)

35



conpliant polishing pads, this leads to outstanding 5 results with
_regard to the geonetry of the polished wafers. A polishing agent
containing abrasives is preferably wused during the polishing of the
front side obobbeoodfopenikaonduct or waferz Fhe proportion of the
abrasive material in the polishing agent slurry is preferably 0.25
to 20% by weight, particularly preferably 0.25 to 1% by wejght. 15
The size di sHPIBUEFon the tRfel BT vaImRt eFLAF T Vp &} (F@tdkn one or

preferably npgegodal,rithenat Wit Average pakihsle Skaerhsedakbei3a0
nm particularly 20 preferably 5 to 50 rim The abrasive materi al

conpri ses a AHEEELEPSt h&UChhedfanit i1y erdNRBLE heaBdbsFRAFRCTaNtS,

material, prefgrablyergne oradwigy of the oxi gastdcd e el enepl$oids,
alumnum_ 25 ceriumor silicon. A polishing agent slurry containing
col | oi dald y PEPESPEVEELIE¥RFica P3opafEreul arlyopPéferragd 30CPRBleXing
pol i shi ng aggggngggrry preferably contains added to it additives
such as sodi um carbonate (Na2CO3), potassium carbonate (K2C33),

sodi um hydroxi de (NaOH), potassium hydroxi de (KOH), anmoni um

hydroxi de (NFMEHLH et hameddwd ReupAydERxhge JFTMYR FGont side
2009P00029DE/ Ki - 13. However, the polishing agent slurry can contain

one or noremfgktperlaadi £heBsl1li8r exanpl e surface-active additives
such asqwetting agents and surfactants, stabilizers acting as

protective coll oids, i )
The pH value preferably lies in the range of 10-11.5.

A polishing pad comprising no fixedly bonded abrasives
is preferably used during the polishing process.
15 Conventional CMP polishing pads are suitable for this
purpose. The CMP polishing pads used are polishing pads

having a porous matrix.

The polishing pad preferably comprises a thermoplastic
20 or heat-curable polymer. A multiplicity of materials,
e.qg. polyurethanes, polycarbonate, polyamide,
polyvacrylate, polyester, etc., are approprlate as

material.

25 The polishing pad preferably comprises solid,

microporous polyurethane.

The use of polishing pads composed of foamed plates or
felt or fiber substrates which are impregnated with

30 polymers is also preferred.

Coated/impregnated polishing pads can also be
configured in such a way that there is a different pore
distribution and sizes in the substrate than in the

35 coating.



5 preservatives, biocides, alcohols and conpl exing agents. The pH

. value during the polishing of the front side nust be |less than 11.8.
10 The pH value preferably lies in the range of 10-11.5. A polishing

pad conpri si A§0AB0DDZEBEY Kionded abrast+vkeé -is preferably used during
t he polishing process 15 Conventional CWMP polishing pads are

suitabl e for hi s Qse. The CMP polish pad sed re pol i shi
ads havi noTBopBPITS IRt 5o Ee BopPs R oA g drer B3 Eofibr PL8S
a thernopl aspeefozZ@ted.heat - curabl e pol yner. nultlpI|C|ty of
materials, e.g. polyurethanes, polycarbonate, polyam de,

pol yacryl ate, polyester, etc., are appropriate as material. 25 The

pol i shi ng paﬂnpbeﬁe&‘al’ﬂcy mmmfélseshéopbdosin@crocﬁoaimsp@l)iylum@ haae,
The use qf polishing d of f oane | at rr_ _felt, or fiber
SUbstrat & Whi LROEF coRApPEGRELEAoHFEH 380 bPEnere el ias Sotef er red.
Coat ed/ i npr egnat ed pollshlng pads can al so be conflgured in such a

way that there is ferent, re distribution and S|zes in the
obst rate t harar el 1S SRIRRIE AUSHITOIRTHS #r84 © Hre EHY
pol i shi ng pad}soaaﬂrbﬁ fuehstiantial Icyr pte@apads elfsehgerdprstetes | and

der t trol th ty of th hi b
ni T oduced | 8%t hBS pBRFG g pdde FeBer A fﬁf&ﬂa@@iaméﬁs%%ﬁ?ﬂae

pads arage. gsUBAre ff&& Rohm & Hass.

Instead of the polishing pads described, however, it is
possible, which is likewise preferred, to use an FAP
pad such as the one used during the polishing of the

15 rear side.

In principle, the semiconductor wafers are pressed by

the side surface to be polished against the polishing

pad lying on a polishing plate, with the aid of a
20 polishing head.

A polishing head also includes a retainer ring which
laterally encloses the substrate and prevents it from
sliding from the polishing head during polishing.
25
In the case of modern polishing heads, that side
suxface of the silicon wafer which is remote from the
polishing pad lies on an elastic membrane that
transmits the polishing pressure exerted. The membrane
30 is part of a possibly subdivided chamber system that

forms a gas or liguid cushion.

However, polishing heads are also used in the case of
which an elastic support ("backing pad”) 1is used

35 instead of a membrane.



3100 from Rodel Inc. or the pads of the DCP-Series and also the pads
.wWth the trade marks |1 C1000TM Pol ytexTM or 10 SUBATM from Rohm &
Hass. Instead of the polishing pads descri bed, however, it is
possi bl e, whi26R P9 0I02I8E/E& preferred, -tbSuse an FAP pad such as the
one used during the polishing of the 15 rear side. In principle, the

sem conduct Oggﬁ’af ‘%{bstaxraeceore§5§91?¥he&h% 2hde, g;%%[a lﬁ% ?ﬁ ﬁﬁeb%ﬁ

agai nst the |ng pad g on‘"a po Fi-hih
of a 20 pol ssppﬁugekieahzletwe@xyl it ngu}he’ada“adasmndlcthdes:)calxﬂ’tmg]epad

ring which er nclo nd Levents it fr
sliding front ﬁﬁe "%b }%{sﬁcl ng agg ng po % %ng?HES HO %hlncgangaFe
noder n pol i shenggheatistethat S|de surface of the silicon wafer which
is renote. fromthe polishing pad lies on an elastic nenbrane that
transmts the polishing pressure exerted. The nmenbrane 30 is part of

a possi bly sUbdithiidedadmnbehe spst.éshtihgt heledr nmra gaéibiohahDYdalso

on ol asti o sEporT Ehack fi S £ fse T35 ik e SR e o P
2009P00029DENKereby5 eﬂhemsubstr@ﬁmpn&hqnﬂrmmedumﬂﬂhzatpohlshxmg the
agent being ng??ﬁ%ﬁﬁggﬁ :ggand gg?gﬁkg e and the polishing pad

and with the po heé “poli'siing plate being rotated. 5
In thisldase, the polishing head can additionally also

Furthermore, the method according to the invention can
equally be carried out on single-plate and multi-plate

polishing machines.

15 The use of multi-plate polishing machines having
preferably two, especially preferably three, polishing

plates and polishing heads is preferred.

Example
20
In a first step, by means of a polishing pad comprising
fixedly bonded abrasives with the supply of a polishing
solution set to a specific pH value, the rear side of a
silicon wafer having a diameter of 300 mm 1s polished
25 in such a way that a specific thickness profile arises

at the edge.

The polishing pad comprises microreplicated structures
in the form of truncated pyramids having particles of

30 cerium oxide {Ce03).
The particle size is 0.1 to 1.0 pm.
The FAP polishing process is able, exclusively by means

35 o©of an increase in the pH value of an alkaline solution,

without the use of a silica sol, to convert the



be noved transl ationally over the polishing pad, whereby a nore
~conprehensive utilization of the polishing pad area is obtained. 10
Furthernore, the nmethod according to the invention can equally be

carried out 900§p|gb99@hagg and nul ti-plage. polishing machines. 15
The use of multi-plate polishing machi nes having preferably two,

~especially preferably three, polishing plates and polishing heads is
preferred. ExGhpkEis20 | axpettedt seeps bwﬂhbhn$fﬁf e%qﬁﬂl shkinng pdde

conprising Eixedlyoponded,abrasi yes gh toe AR NG

solution set to a spelific pHVval ue, rear ‘side o a s I con

waf er havi ngoppdeanet dirett300snasi geg@tiirglded 25 in such a way that a
specific thickness profile arises at the edge. The polishing pad
conprises mcroreplicated structures in the formof truncated

pyrami ds %avﬁﬁgapmetsiuditesofofth@OP@éiﬁhim@xD@e thee@®ar W®abri weans

size is 0.1 tp 1.0 pm. T, gﬁfré)%l b o iego T%%?L#t} av@f? usi Vﬁhy

by means 35 of an increase in the "pH valu allne solutio
without the wekuefof sl leassolll.fo con\edravatieor2C0R0DIODEA Kin- the

ot herwi se_expeeted age tablonl faddt g 3y £00¢ el AYAt Ikt uhscho

say to produce curvatures opposite rections as required
result of théupdhyshi Agbskaukatr @mocsisde Ay Prlarhing e front Slde

abrasi vaf r ege PUHS 080! Uih 08 NAUIAY 2pPhte with a pH value of
11.2, compensates for the edge roll-off that tends 1o
be formed in this case, and a planar wafer edge region

is thus formed.

15 1In this case, the polishing of the front side can be
implemented as a customary CMP step or as fixed
abrasive polishing with & pH wvalue of less than 11.8.
Both polishing methods lead to the formation of a wafer
edge roll-off. The method according tco the invention

20 was carried out successfully for both types of £front

side polishing.

It was found in the experiments that it 1is
advantageous, for setting a desired surface roughness
25 of the rear side of the wafer, to carry out a second
partial polishing step using a suitable silica sol,
such as e.g. Glanzox 3900%, which likewise takes place

on the FAP polishing pad.

30 *Glanzox 3900 is the product name for a polishing agent
slurry that 1is offered as a concentrate by Fujimi
Incorporated, Japan. The concentrate having a pH of
10.5 contains approximately 9% by weight of colloidal
Si0, having an average particle size of 30 to 40 nm.

35



value of at least 11.8, an elevation is produced in the wafer edge
~region and a bias is thus created which, during a subsequent process
of polishing the front side 10 of the wafer, which takes place with a
pH val ue of 2ddoRpocoppengates for the.egge-roll-off that tends to
be fornmed in this case, and a planar wafer edge region is thus
formed. 15 In this case, the polishing of the front side can be
i mpl ement ed Berheustomdoplovontentbpnab EMRe®o lalshdasios eSS sHEAGE
with a pHvalyg of Jhess ithan kL& scﬁpf hpR! behipgcmethods, | eadnd 045
the formati on of a wafer edge roll-off. The nmethod accordi'ng to the
i nvention 20h&es-taeei Plowhisutceserapbgst ol thot Bnaypesraovdiont for
si de pol i shi pg ¥tﬂlérwéeé@e@90hnéﬁe RPETRAR t hahg 'hhe'sss and for

advant ageous, for setting a desired surface roughness of the rear
side of Bhe vedestion eir EyeodefrciecsiRnSidnt | @ - QKNL%$|ﬂg"%P@§1B§¢ﬁg
a sultable sj{igd SobaccSUERsas, e GuiC 30X 00 o el | kend Sene
takes place onh the FAP pol |sh|ng pad. 30 *(]anzox 3900 is the
product nanmesderess pofi shengnugehions|urry that is offered as a
concentrate by Fujim Incorporated, Japan. The concentrate having a
pH of 10.5 contains approxi mately 9% by wei ght of colloidal Si02
havi ng an average particle size of 30 to 40 nm 35 2009P00029DE/ Ki -
17 Further typical conventional CVP polishing steps (soft pad +

al kaline silica sol) can be added at any tinme as haze-free polishing
processes with small renovals for further reduction of the surface
roughness and for



5 reduction of the defect density (e.g. LLS = "localized |Iight
scatterers”), but are not essential to the success of the invention.
2009200029DE/ Ki - 18 - Patent Clains: 1. A nethod for polishing a
sem conduct oR00EPEPD29BEVKérein, in a fit&t-step, the rear side of
the sem conductor wafer is polished by neans of a polishing pad
conprising fixedly bonded abrasives having a grain size of 0.1-1.0
pm and with the supply of a polishing agent which is free of solid
mat eri al s anHawdhehchasma:10 pH value of at least 11.8, and, in a
second step, the front side of the sem conductor wafer is polished,
wherein a polishing agent having a pH value of less than 11.8 is
supplied. 1512. The method asoel apakishingl ai m demibenaiotobe wafer,

pol i shin gent _in the,first i s an_aquequs solution of t
conpound% ﬁ?%ﬁ?%ﬁfboﬁﬁte (N%%é%ﬁ) 5?ass?ﬁh1€§?ﬁﬁnafﬁd?K2 )Fhe
sodi um hydr oxéflecdiNaGHy o pefassuumpmw$HMQdﬁbgIﬁa@nsammnmlpﬁilshlng
hydr oxi de (N 20.tetranet hyla ni n1h r oxi, de .
oSt rad i X7 oROTREFEAS F LA T he LEFAFRER®! Hodadn® JYain
wherein the gptkevaFkue. QFlt@eppolhﬁhin@iﬁ@eﬂhesehppugﬂcxs d1p8lishiAg5
25 and the pro orti f.th tate co un pol i.shi.n ent
col ution s BHBTE « BRIE8, By vesintor 4SORTS ReERbaeas arbl M ith e bt
clainms 10to & vWﬂ]EEeblf tahte pehsshlmg 8agesntd | nit he secomnd Sst*mp,l Sthe
30 polishing ent sI y ai ni_n [ e _materials .
proportion of %h\ 6E§ ?@?lgﬁ lcﬁngﬁg%oﬁolwgﬁeﬁg éaen?g%+%??§’
is 0.25 to Zﬂ%zballm/eagi'@ollshlng agent having a pH value of less
than 11.8 is supplied.

15 2. The method as c¢laimed in c¢laim 1, wherein the
polishing agent in the first step 1s an agueous
solution of the compounds sodium carbonate (NazCOs3),
potassium carbonate (K;C03), sodium hydroxide (NaCH},
potassium hydroxide (KOH), ammonium hydroxide (NH4O0H),

20 tetramethylammonium hydroxide (TMAH) or any desired

mixtures thereof.

3. The method as claimed in claim 2, wherein the pH

value of the polishing agent sclution is 11.8 to 12.5
25 and the proportion of the stated compounds in the

polishing agent solution is 0.01 to 10% by weight.

4, The method as claimed in any of claims 1 to 3,
wherein the polishing agent in the second step is a
30 pclishing agent slurry containing abrasive materials
and a proportion of the abrasive materials in the

polishing agent slurry is 0.25 to 20% by weight.

5. The method as c¢laimed in claim 4, wherein the
35 proportion of the abrasives in the polishing agent

slurxy is 0.25 to 1% by weight.



5. The nmethod as claimed in claim4, wherein the 35 proportion of

t he abrasives in the polishing agent slurry is 0.25 to 1% by wei ght.
2009P00029DE/ Ki - 19 6. The nethod as clainmed in claim5, wherein

t he average29@§§bgbggﬁhygiof the abrasiygs.is 5 to 300 nm 5 7. The
method as clained 1n claim6, wherein the average particle size of
the abrasives is 5 to 50 nm 8. The nethod as clained in claim4,
wherein the abrasive substance in the polishing agent slurry 10
conpri ses ong or e i d he. el e | u ._ceriyum
or silicon. g? THgR%ef%%H&§§ C aiﬁgag&ﬁhcléﬁnfgﬁgﬁﬁeﬁgin%b%gghn Ehe
pol i shi ng ageneraperpygrtbvnieai aszeoblfoktteal bprdespesses 55 tei [35i0danmlO.
The nmethod as clainmed in claim10, wherein the pH value of the
polishing agent slurry lies in the range of 10 to 11.5. 20 11. The
met hod a$ clai nedl'hie cledilmd 0 aswheleimetiheipH chalue tof wherpahi shhag

agent slurry_j addi tiye - d.tr odi,u

car bonat e (h%%%féﬁ% 8%%€§§g$u%§%gr§gngbé %Rggkggggségi§gk§ygpog#de
(NaOH), 25 potassium hydroxide (KOH), amoni um hydroxi de (NH4CH),
tetranethqugnnni h i de (T . any_desi I m X :

t hereof. 12. The lLrjrrg%ho tgis%agl gi(srrewgt%ﬁﬂéﬁly %? c aal[lﬁg 14’t OEJ%,@&?O the
wherein t he Potashvelg pabbstasee i nint hetli¢ r spodtiepingonteiantabr asivey

mat er i ahg sel st ed. frompar b cles of (coxiyes of sLhe ok eapat s, capiy
ar T

al um num” siTicon of  zirconrumor particles o material's suc
as aluminum, cerium or silicon.
9. The method as claimed in claim 8, wherein the

polishing agent slurry contains colloidally disperse

15 silica.

10. The method as claimed in claim 10, wherein the pH
value of the polishing agent slurry lies in the range
of 10 to 11.5.
20
11. The method as c¢laimed in claim 10, wherein the pH
value of the polishing agent slurry is set by means of
additives selected from sodium carbonate {Na-COs),
potassium carbonate (K;C03), sodium hydroxide (NaCH),
25 potassium hydroxide (KOH), ammonium hydroxide (NH,0H),
tetramethylammonium hydroxide (TMAH) or any desired

mixtures thereof.

12. The method as claimed in any of claims 1 to 11,

30 wherein the polishing pads used 1in the first step
contain abrasive materials selected from particles of
oxides of the elements cerium, aluminum, silicon or
zirconium or particles of hard materials such as
silicon carbide, boron nitride or diamond.

35



silicon carbide, boron nitride or dianond. 35 2009P00029DE/ Ki - 20
13. The nmethod as clained in claim1l2, wherein the average particle
size of the abrasives contained in the FAP polishing pad is 0.1-0.6

pm 5 14. Thgooetbodzaszekai med in claimg3, wherein the average

particle size of the abrasives contained in the FAP polishing pad is
0.1-0.25 pm 15. The nmethod as clainmed in any of clains 12 to 14, 10
wher ei n suchl?- poThshimafhesi asnt@l aiTre abmasFyaismi sl2 ys@@sngiphethe

second step asewebd . d6¢iIhe gﬁtzaogfa%hf‘el @Hﬁ%ﬁésaworpéaﬁ@a@nlghéo
15, wherein the pO|IShIng pad containing abrasives is

mul ti | ayer edfAndPebhprisespadl bAg8i 4elabl ater having mi cr or epl i cat ed
structures conposed of abrasive particles, a conpliant, non-woven
| ayer and a stiff plastic |layer. 20 17. The nethod as clained in any

of clain® 1 1%- 160he whetdiod t e <haigeriuétor chat®r % awseredsn the
wafer havi n@v@r%@ éffleie3992gwb@r @R as ikds AR d UG Paghe

for use in apparatuses 25 polishing sem conductor wafers,

conpri sing ﬁﬁ%y@ll%m%lm@%glﬁb@a%rge& Bl ayer conposed of a stiff
pl astic and al so a conpliant, non-woven |ayer, wherein the |ayers
are bonded to one another by neans of pressure-sensjtive adhesive

| ayers. 30 1. THEh$oreSheAg asadasingdi fedany i pdadgnswier éin 14 he

layer copposghafi@ stihf P 31iGHMP H8S cAR IGARPNabeasives is

used in the second step as well.

16. The method as claimed in any of claims 12 to 15,
wherein the polishing pad containing abrasives 1is
15 multilayered and comprises, alongside a layer having
microreplicated structures composed of abrasive
particles, a compliant, non-woven layer and a stiff

plastic layer.

20 17. The method as claimed in any of claims 1 to 16,
wherein the semiconducteor wafer 1s a silicon wafer

having a diameter of 300 mm or greater.

18. A polishing pad for wuse 1in apparatuses for
25 polishing semiconductor wafers, comprising a layer
containing abrasives, a layer composed of a stiff
plastic and also a compliant, non-woven layer, wherein
the layers are bonded to one another by means of
pressure-sensitive adhesive layers.
30
19. The polishing pad as claimed in claim 18, wherein
the layer composed of a stiff plastic comprises

polycarbonate.



2009P00029DE/ Ki - 21 20. The polishing pad as clained in claim18 or
19, wherein the polishing pad conprises an additional |ayer

conposed of pol yurethane foam 5 21. The polishing pad as clained in
any of cl ai nB0L8PODO220E /KHerein the cenpliant |ayer conprises

pol yester fibers. 22. The polishing pad as clained in any of cl ains

18 10 to 21, wherei |.ayer containing abrasiyves co
particles of 28xi dég ofpctr}‘rfes RindreRed & i PP TR EnitRung 1% Phr 19,

zi rconi um or wharklal eseopdldrsthimRt eyddl SomSticde fSa i bd@@ﬂl@ﬁéml dayer
boron nitride or di Pol i shing a sem conductor wafer

i
using a poI|SﬂWﬁaseaaaQCBHigPﬁ?ﬁBaESr &SP¥es as clained in claims 18
to 22.

5 21. The polishing pad as claimed in any of claims 18
to 20, wherein the compliant layer comprises polyester

fibers.

22. The polishing pad as claimed in any of claims 18
10 to 21, wherein the layer containing abrasives comprises
particles of oxides of the elements cerium, aluminum,
silicon or zirconium or particles of hard materials

such as silicon carbide, boron nitride or diamond.

15 23. Polishing a semiconductor wafer using a polishing

pad containing abrasives as claimed in claims 18 to 22.



