2009P000 [ r the Doubl e Sided Polishing of a
. Senicondggﬁigbagdgﬁfﬁgékﬁnvention relates to a nmethod for the double
sided polishing of a sem conductor wafer. 5 In particular, the
invention is intended for double sided polishing of silicon wafers

in the next technol ogy generations, primarily wafers which have a
di aneter of 450 mm At present, nmainly polished or epitaxially
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15 substrates for the production of their components, whether
microprocessors or memory chips, resides in the enormous
economic advantage which they promise. In the semiconductor
industry it has for a long time been customary to focus on the
available substrate area, or in other words to consider how

20 great a number of components, i.e. logic chips or memory chips,
can be accommodated on an individual substrate. This is related
to the fact that a multiplicity of the component manufacturer's
processing steps are aimed at the entire substrate, but there
are alsc the individual steps for structuring the substrates

25 i.e. producing the component structures which subsequently lead
to the individual chips, and therefore the production costs for
both groups of processing steps are determined very
particularly by the substrate size. The substrate size
influences the production costs per component to a very

30 considerable extent, and is therefore of immense economic

importance.

However increasing the substrate diameter entails great and
sometimes entirely new, hitherto unknown technical problems.
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35 2009P8288§§E [ Ki 2 k&étly all the processing steps, whether they
are pure w ng, grinding, |apping), chemca

" (etching, cleaning) or chemcal-mechanizal in nature (polishing) as
wel | as the thermal processes (epitaxy, annealing), require thorough
5 revision, in part also with respect to the nachi nes and systens
(equi pnent) used for them The present invention focuses on the
pOliShin%ﬁPHﬂ%{ m conduct or wafer as the_|ast essential processing
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edge of thenvimhentandske manethepel ogy. 20 The nanot opol ogy is
conventional ly expressed as a height variation PV (= "peak to
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SEM  (Sem cond or Equi_pnment d terials rnational,) as
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speci fi catrcerdagstpheakyl bifl ed) wafbe, when the wafer is intended to be

used as a so-called epi wafer for the production of modern
microprocessors.

15
In the fabrication of semiconductor wafers, it 1s particularly
critical to achieve a sufficiently good edge geometry in the
region at a distance of less than or equal to 2 mm from the
edge of the wafer and the nanotopology.

20
The nanotopology is conventionally expressed as a height
variation PV (= "peak to valley"), based on sguare measurement

windows with an area of 2 mm x 2 mm.

25 The term "nanctopology" or "nanotopography" is defined by SEMI
{Semiconductor Equipment and Materials International) as
meaning the planarization deviation of the entire wafer
frontside in the spatial wavelength range of from 0.2 to 20 mm
{lateral correlation length) and within the "fixed guality

30 area" (FQA; a surface region for which the properties
stipulated in the product specification must be fulfilled). The
nanotopology is measured by fully scanning the entire wafer
surface with measurement fields of different size and with
overlap. Not one of the surface height variations (peak to

35 wvalley) found in these measurement fields is allowed to exceed

‘the maximum value required for the entire wafer. The



nanot opol_o i.s neasured by fully scanning the entire wafer surface
~with nea§ﬂﬁiﬂ8§00ﬁﬂﬁ) i different size and wth overlap. Not one
of the surface height variations (peak too 35 valley) found in these
measurenent fields is allowed to exceed the maxi mum val ue required
for the entire wafer. The 2009P0O0080DE /Ki 3 neasurement field sizes
are defined specification- dependently and, for exanple, over 2 x 2

mm2, 5 x 5 mR and 1Q x 10 mMm® ne raI t he final nanotopol o
of a senFEﬁﬁﬂﬁEF@théﬁéﬁdl§1Z§Sgéﬁ§rgﬁédn89 §p68P;§ﬁPﬁd°ﬁr5€E§§de%%ly

order toainWr @ee thamplkanakily 20k 2 saf] condusten® waierio eguipredt.
and nethods for sinultaneously polishing the frontside and backsi de
of the sem conductor wafer have been provided and further devel oped.
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t hereby polished. The doubl e sided polishing step is conventionally
carried out 20 with a polishing pad of honbgeneous, porous pol yner
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polishinghagﬁnhabeiagluabdydunmagstbﬁedpeécsbsag, and mﬂvéheoﬁthepath
hand to ngég %r%QSeaeﬂycﬁggﬁﬁﬁg and process parameters between two
rotating polishing plates covered with a polishing pad in the

presence of a polishing sol, and are thereby polished.

The double sided polishing step is conventionally carried out

20 with a polishing pad of homogeneous, porous polymer foam with a
hardness of from 60 to 90 {Shore A), as described for example
in DE 10004578C1. There, it is disclosed that the polishing pad
adhering to the upper polishing plate is permeated by a network
of channels and the polishing pad adhering to the lower

25 polishing plate has a smooth surface without such a texture.
This measure is intended on the one hand to ensure homogeneous
distribution of the polishing agent being used during the
polishing, and on the other hand to prevent the semiconductor
wafer from sticking to the upper polishing pad when the upper

30 polishing plate is lifted after polishing has been completed.

For double sided polishing, the semiconductor wafer is placed
in a recess of a carrier plate so that the backside of the
semiconductor wafer rests on the lower polishing plate.

35



wafer from sticking to the upper polishing pad when the upper 30
_pollshln@QﬁQP@OﬂS%Eﬂiéﬁiafter pol i shing has been conpleted. For
doubl e sided polishing, the sem conductoy wafer is placed in a
recess of a carrier plate so that the backside of the sem conductor
wafer rests on the | ower polishing plate. 35 2009POO080DE/ Ki 4
Besides DSP, in the prior art so-called CMP polishing is also
necessaré in order to elimnate defects and_reduce the surface
roughnesSeSE-RAEEMPSPa d&f e pallicthiadd AT e leseMEh & iishdoe 1s also
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init, and _a subsequent_ second CMP ("chem cal - mechanij cal. polishing")
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the polishkiag1d) padugonbabrgongobioxeddabhasisve osgbotanges Here, as
in a DSP step, abrasive substance in the formof a suspension is

i ntroduced between the silicon wafer and the pollshlng pad. Such a

t wo- 8¢ agropaobi/sbiung ARt Hedcksbesed iRopatheuban k0 1ingl mekhdbewith a
scratches which the FAP step has | eft _hehind on the 20 polished
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abrasi vecgabshanes aspa,sehi dohsrhBir eduesd betweBAnghethe polishing

15 pad contains no fixed abrasive substance. Here, as in a DSP
step, abrasive substance in the form of a2 suspension is
introduced between the silicon wafer and the polishing pad.
Such a two-stage polishing method is used in particular to
eliminate scratches which the FAP step has left behind on the

20 polished surface of the substrate.

German Patent Application DE 102 007 035 266 Al describes a
method for polishing a substrate of silicon material,
comprising two polishing steps of the FAP type which differ in
25 that a polishing agent suspension which contains unbound
abrasive substance as a solid is introduced between the
gubstrate and the polishing pad in one polishing step, while in
the second polishing step the polishing agent suspension is
replaced by a peolishing agent solution which is free of solids.
30
It has been found that the methods of double sided polishing
followed by a finishing CMP polish, which are known in the
prior art, will not meet future reguirements for edge geometry
and nanotopology and are unsuitable for processing wafers with

35 substrate diameters of 450 mm.



substrate and the polishing pad in one polishing step, while in the
~second pa0GHPAQOKIPE A8ipol i shing agent suspension is replaced by
a polishing agent solution which is freesof solids. 30 It has been
found that the nethods of double sided polishing followed by a
finishing CVWP polish, which are known in the prior art, will not
meet future requirenments for edge geonetry and nanotopol ogy and are
unsui tabl e for processing wafers with 35 substrate di aneters of 450
mm 2009PB668BBRPARM BaSTRIYSPr SBISEMtRas G P& SCits @ft dhenhd NolsPéd e of
the invention. The object of the invention is achieved by a nethod

for the _double sided polishing of a,sem cgonductor wafer co%prising
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t he backsi de_of the ienicgnd ctor gafg%h subse% ent inversjon of the
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backsi dewotht Beposesheagdpatiothwaf eontetihsanpobbslkAgepadutthaliring
contains fixed abrasive and simultaneouysly olishinﬁéthe fraontsi de

Y
of the 1§h%€Hiéoﬁﬂ&&?BFnﬂaPQ?nﬁjFﬁnéaﬁBPpgh?E§aﬁéHet t 126RCEPRE o
fixeth apeagk¥f, tBeppbisBhiggagant agantakenbagkahtasoy¥e thel Bgmiconductor
i ntroduced _between the Bollshing,pad %nd the frontside of t%e
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and CVP polishing take place, sinultaneously first on the, ,
frontsi dEPBAERERHECAAAVERER BACENE BACRSIABFT PoRt SPae. CPREaHER Fixed

abrasive and simultanecusly polishing the frontside of the

15 semiconductor wafer with a polishing pad that contains no fixed
abrasive, a polishing agent containing abrasive being
introduced between the pelishing pad and the frontside of the

semiconductor wafer.

20 The invention thus provides a combined simultanecus double
sided polishing process, in that FAP polishing and CMP
polishing take place simultaneously first on the
frontside/backside and then on the backside/frontside. The new
method can obviate the conventional DSP step and the subsequent

25 separate CMP step.

The invention can be carried out con existing equipment for the
double sided polishing of semiconductor wafers, for example on
a commercially available double sided polishing machine of the

30 AC2000 type from Peter Wolters, Rendsburg (Germany).

This polishing machine is equipped with pin interlocking of the

outer and inner wheels in order to drive the carrier plates.

The equipment may be configured for cne or more carrier plates.
35 EBquipment with a plurality of carrier plates is preferred for

the higher throughput, such as the one described for example in



met hod ¢ i.at ventional DSP step and the subsequent 25
_separateiﬂﬂﬁgépﬁp%dﬁXE' ention can be carried out on existing
equi pnent for the double sided polishing of sem conductor wafers,
for exanple on a comercially avail abl e doubl e sided polishing
machi ne of the 30 AC2000 type from Peter Wl ters, Rendsburg
(CGermany). This polishing machine is equipped with pin interlocking

of the r, & inner, .wheel s .in qrder to .drive the carrier plates.
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hi gher throughput, suych as _the one described for exanple in .
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pol i shi ndipadn Duei mgcklecpolbits ihrg catrird esepilatreGUahar basaferes thiee tiwd
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pl ates, Whic %%89apéaaﬁ§’e%gﬁf%arﬁ&??@cﬁpgreﬁgF&sﬁiﬁ@rtdF€§§&f€CgﬁShlng
t hem whi beecaspaki shi nfcageht lies ac potliishdusgl wgesttpplsi edntThecaarlsi er
pl ates are_al-so _set,.in _noti.on, preferably 10 via rqtatin in_rings
Which engSBE iR odlR SAIEHET BPERS Grensd s Ciic \BarPlartsl REedSTAR1Y
typi tdl waer retapbiatepdonpinges whecassagate Hol dekhheen s@rl conduct or
waf ers. g@ Ep%fgircunfere@%e of the reig ses, 15 there are inlays

i

whi ch ar & intended to BFotegtCFﬁglFFa8 e5’dges of the sem conductor
wafers, including in particular from netals being rel eased fromthe

carrier Rl . y...Ihe carrier | at e _body may faor ex l.e.consi st
of metal B BUPLARE ca AlpFort SFryaPRBLT aRS: Fehchras: 6 RO Cmbtgrani ch
i s coat edemiithngQctdiramafidrki. k&ncahboni rEDhCelrayier) ofStael scaceses,
howey;r

there are inlays which are intended to protect the fragile

edges of the semiconductor wafers, including in particular from

metals being released from the carrier plate body. The carrier

plate body may for example consist of metal, ceramic, plastic,

fiber-reinforced plastic, or metal which is coated with

20 "diamond-like carbon" (DLC layer}. Steels are however
preferred, stainless chrome steel being particularly preferred,.
The recesses are preferably configured to hold an odd number of
semiconductor wafers with a diameter of at least 200 mum,
preferably 300 mm, more particularly preferably 450 mm and

25 thicknesses of from 500 to 1000 pm.

The polishing agent used contains abrasive.

The size distribution of the abrasive substance particles is

30 preferably shaped monomodally.

The average particle size is from 5 te 300 nm, particularly

preferably from 5 to 50 nm.



preferred, stainles hrome steel being particularly preferred. The
krecessesZﬂQéﬁﬂbﬂﬁdhﬁz[ﬁbnfigured to hold an odd nunber of

sem conductor wafers with a dianeter of at | east 200 nm preferably
300 mm nore particularly preferably 450 nm and 25 thi cknesses of

from500 to 1000 pm The polishing agent used contai ns abrasive. The
size distribution of the abrasive substance particles is 30

preferably shaped .nononpdal ly. The average particle size is from5 to
500 nm. Bhe FEHRSIG SHPErerkis FORTomts L6 S0 TRhe 3600 MBASHODE | ki 7
The abr agic¢®a3dk3l1ARC & oIS tS Ofsud staleld alatwiich , meeRedly Yne or
renmoves the sugs% ate terial, preferably one aor nore of the oxides

of the ef"€Mé&nt: MR Sc € (S0 E LEMENE SN 8 MR s S50 1P TofS & on -

abrasi ve substance in the polishing agent suspension is preferably
from90.2

to 20 wt.% particul arl preferably framQ.25 tqQ.1 w.%
111 palbECERPLy thPar SiabTe cbhsd Voo thRIaney drsgbieas L iF65i et
as the pelspkingdoagest pseIReB®IGN.L£ribar oexangle 20t he .aqueeus ipaliiashiyng
agents Leva%ilgka 2%0 fr n158%yer AG and d anzox 3900(r) from Fujim
may be efpFoyédC-¥s THE go@is °ng &derit preferably contains additives
such as sodi um carbonate (Na2CO3), potassium carbonate (K2C33),
sodi um dr.oxi de, (Na pot assi um_hydr oxi de (KOH),, i,um
Pyt ox| AL (RHECHS Lo Sk B e ot d SRRy 6breed
pol i shi ngiageat asuspenpodn siayghawever stepkaisiopne or nore further
additives, for exanple surface-active additives such as wetting
agents and surfactants, stabilizers acting as protective coll oids,
preservafbyresxahboei, debe abtebakspand shseqguesthast $.eva%il® 200 from

Bayer AG and Glanzox 3900® from Fujimi may be employed.

15 The peolishing agent preferably contains additives such as
sodium carbonate (Na,COi), potassium carbonate (K;CO3), sodium
hydroxide (NaCH), potassium hydroxide (KCH), ammonium hydroxide
(NH4OH), tetramethylammonium hydroxide (TMAH).

20 The polishing agent suspension may however 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
sequestrants.

25
In a method according to the invention, a polishing pad is used
which contains abrasive substance bound in the polishing pad
(FAP or FA pad).

30 Suitable abrasive substances comprise for example particles of
oxides of the elements cerium, aluminum, silicon or zirconium
and particles of hard substances such as silicon carbide, boron

nitride and diamond.

35 Particularly suitable polishing pads have a surface topography

imparted by replicated microstructures. These microstructures



In a net i .he invention, a polishing pad is used
~whi ch co%@@ﬁ%%ﬁ%bstance bound in the polishing pad (FAP or
FA pad). 30 Suitable abrasive substances8conprise for exanple
particles of oxides of the elenents cerium alumnum silicon or

zirconium and particles of hard substances such as silicon carbide,
boron nitride and dianond. 35 Particularly suitable polishing pads

have a surface t.apography. inparted by replicated.m crostructures:
These ni cr 65t cﬁu V%OO@HO%%T%% e (Shs O ‘ﬁg]x)ﬂf‘nsf ot ekdhpl e,
t he shapeydfircbiiwmais on tdolaygandli ndrd oalseart pol ygonde cgogse seCtpwwhmnids

or the shape of pny 1 d or pyramd frustuns. 5 Mre detailed
descri pt iodﬁéjydﬁ‘al@é?nr&ﬁsﬁ%'ng pads are contained, for exanple, in

WO 92/13680 Al and US 2005/227590 Al. It is nore particularly
prefecrred to u a-polishin ad wit 10 .cerium,oxi de aprasive fixed
e 8 adtnds g R msa G ' S5 B B L P R 7R zes of
t he FAP pontshinegl,pdds wsechp(1sd,ze rofWd e /1f3eeed mbraasl ve/ parti cl es)

are pref I t an or equal 15 to 0.1 pmand |less than or
equal to%rf.agoﬁ%%?ﬁ’got irp‘gTe size of 0.1-0.6 pmis particularly

preferred. A particle size of 0.1-0.25 pmis nore particularly
preferred. .20 _One polishi llate i.s equj pped with such.,an FAP pad.
The secordt 481 MG ol e eamn, B S 20 i SR o1 Hpd pe
25 The CkRrjo shkiing padssised fdmedpdln shi,ngspabks csitteda foor eikample in
MRLTIX. 45 6602117 BL.

The grain sizes of the FAP polishing pads used (size of the
fixed abrasive/particles) are preferably greater than or equal
15 to 0.1 pm and less than or equal to 1.0 pm.

A particle size of 0.1-0.6 um is particularly preferred.

A particle size of 0.1-0.25 pum is more particularly preferred.

20
One polishing plate is equipped with such an FAP pad.
The second polishing plate carries a conventional CMP polishing
pad.

25

The CMP polishing pads used are polishing pads with a porous

matrix.

The polishing pad preferably consists of a thermoplastic or
30 thermosetting polymer. A multiplicity of substances may be
envisaged for the material, for example polyurethane,

polycarbonate, polyamide, polyacrylate, polyester etc.

The polishing pad preferably contains solid, microporous

35 polyurethane.



The pol i sy rghly consists of a thernmoplastic or 30
) thernnseiﬂhﬂgpggﬁyﬁgﬁifﬁgaultiplicity of substances may be envisaged
for the material, for exanple pol yurethahe, polycarbonate, pol yamn de,
pol yacryl ate, polyester etc. The polishing pad preferably contains
solid, mcroporous 35 polyurethane. 2009P00080DE/Ki 9 It is also
preferable to use polishing pads nmade of foanmed plates or felt or

fiber substrates, which are.inpregnated wth al rs.,. 5
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the substrate than in the coating. The polishing pads nmay be

subst ant £a V@efﬁat, or perforated. 10 In order to control the
porosity of the polishing pad, fillers nay be introduced into the

pol i shin : rci,al |y avail abl e polishing.pads are, f.or

Eanpt e, SRS CaATETE oS P06 PR FRes JP R%ads GPiHe s =0
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Rohm & _.Th i conduct qr fer.is.preferably a wafer of

sili con,HgigFFi éﬁn.%é%‘r %r&%isﬁrﬁa & 1redn i étxiedec,oagil i%on nitride or
gallium 20 arsenide and other so-called Ill-V sem conductors. The

use of silic i.n.apnocrystalline form.is. preferred, far _ex
crystalIF%gdgg%lghéggcﬁ?ﬁfswﬁybrefﬁgaﬁﬁﬁgtfgﬁébegggéspr ﬁ?ﬁgq%%§%$'
wi thl@a (100), (110) or (111) crystal orientation is particularly

referre tarti roduct. of the. clai net hod,i.s a .
Purt ot 1 ane 5 oaee! Bon RBR AR AL Bhab Bl B R RRATR RO Ragts Eadders
been cutm39@ berommarodystdl inhavéhkagofllhehingdges .rounded and
optionally have been subjected to further process steps. The
seni conduct or
Commercially available polishing pads are, for example, the SPM

15 3100 from Rodel Inc. or the pads of the DCP series and the pads
of the IC1000™, Polytex™ or SUBA™ brands from Rohm & Hass.

The semiconductor wafer is preferably a wafer of silicon,
silicon-germanium, silicon dioxide, silicon nitride or gallium

20 arsenide and other so-called III-V semiconductors.

The use of silicon in monocrystalline form is preferred, for

example crystallized by a Czochralski or floating zone process.

25 Silicon with a {(100), (110) or (111) crystal orientation is

particularly preferred.

The starting product of the claimed method is a multiplicity of
semiconductor wafers which, in the known way, have been cut

30 from a crystal, have had theilr edges rounded and optionally
have been subjected to further process steps. The semiconductor
wafers may have a lapped, ground, etched, polished, epitaxially

coated or otherwise coated surface.

35 As mentioned above, when carrying out peolishing according to

the invention on a double sided polishing machine, for example



waf er s .ground, etched, polished, epitaxially
_ coated or(H&iéﬁﬁﬁggﬁﬁﬁgﬂgd surface. 35 As nentioned above, when
carrying out polishing according to thegtinvention on a double sided
pol i shing machi ne, for exanple 2009POC080DE/ Ki 10 of the AC 2000

type fromPeter Wlters / Rendsburg, the single sided finish
pol i shing (CWMP) which is obligatory in the prior art can be obvi at ed

since both the mhlc determ nes _ the g and t

whi ch decd: itiretit DUt ol I o 101 st of P TSRPTAA yHhoh gle

'Eype of dm&@i@memﬂsﬂ fpﬁ)lmsimrngﬁr(tCMH hesrsitec ki sangb Ifii ity ald ﬂnawgarlor
DSP an

en c rled 0 eparately fromo e not her and
on diffé‘FéFntca;S’o %P( éﬂt}&ﬁ@flﬂp&ﬂt@w ermines
senmi condm@borgemfearryhmcbaelratpmmsﬂe@emémm theCMaﬁﬂ"acteMualrii@r are
art. %n order, to a hgg an optimal wafer netry, here above al
the e gecﬁggﬁﬁﬁrfu% &é Yol S1F YRR 7 108 nul t aneous 15
doubl e S|ded polishing with planetary klnenatlcs and t he conbi ned
used of abr asi ve ol i shi ads  of f advant es
Lhe 1| xed abrEaRIS oo R 10 o oeks ATk dl Tt SSSRe S o o i ChE)
conponenha&enb@enln@r&ubmcauaobepanwﬁémy ﬂ&@nohmm @ddm&e&e@@ﬁﬁaﬂy
pol i shi ng,remva to the hard 2 ptionally conf rabl e
B th an DIEPRBRET BRI R0 BAchifRs TR TeddB Magromise tiie the
sen condeetmdkonafiert oo whe e rd@laisb eeate loy 1iiBfhlade Rge the anigr tdfeome én tdhe
CwvP pollshln% 816%|readily be integrated in the 25 scope of

d

si mul t anB&d§ e sided polishing by one of the polishing plates
bei ng equi pped with a CWP polishing pad, on which the CW step takes

pl ace. Ee do bl e S|de% olishin acc rdl to t he |nve |on
0" Bl ace T CEHa pbti ERIME VEuBe: RL 5 NECH WaEROCRG wiPee FEove all
the edge geometry (edge roll- off elimination), 31multaneous
15 double sided polishing with planetary kinematics and the
combined used of fixed-abrasive and CMP polishing pads offer
advantages since the fixed-abrasive polishing process makes it
possible to obviate a component containing silica sol in order
to obtain the necessary polishing removal, owing to the hard
20 pad optionally configurable with an overhang, and it aiso
allows the edge region of the semiconductor wafer to be

deliberately influenced.

Furthermore, the CMP polishing may readily be integrated in the

25 scope of simultaneous double sided polishing by one of the
polishing plates being equipped with a CMP polishing pad, on
which the CMP step takes place.

The double sided polishing according to the invention takes
30 place in two polishing substeps, between which the wafer is

turned over.

The fact that the entire polishing process is carried out on
one type of polishing machine leads to a considerable
35 simplification of the entire process sequence and to a saving

on space requirements.



turned oyer. The fact that the entire polishing process is carried
out on 8@@93@608%]351 (S hi ng machine | eads to a consi derable 35
"sinplification of the entire process sequence and to a saving on
space requi renments. 2009P00080DE /Ki 11 Edge polishing nay be
carried out before the double sided polishing according to the
i nvention, between the two polishing substeps of the double sided
polishing or even after the 5 conpl ete doubl e sided polishing. For
this, the edge of a centrally rotating silicon wafer is pressed with

a particebge peneenhfagphkgabeonapressubar Beabhst tha eenblal kyded
rotating ggLiﬁhing drum_,Such an edge poli shing 10 method i s known _
from USs B°988"188 aFROWALER tRetPBI FERPRGAFunPeEYREPstESofwanPolishing

al um nunsabkeypandrcanei asuB1pokigabBingopadhihbeorskkbaonrvakerthies
conventionalig fiéedagn a.flgt M@teh,holder, a so-called chuck. The
edge of TREPSPFPCcOR RAFeP PS8t PA4EE £P8m the chuck, so that it is
freely accessible for the polishing 15 drum These conventi onal edge
articular_the |lo

pol i shi ng net hods trinentally affect__in cal .
oot 1y PR RS edbher E0RONObT Lt AENCEoM LoRRGRE SRowaf &t CoPnrePE 13
rel ated poctbedfactht hapawtibulhe 20reel abpyeliyatsoht pedgeupeli shhhgst
pads" used (it is.conventional _to use relatiyely soft polishing,pads
o wni erssPrrbsnLar FEERhL P Tea) 1 SRERSofFy e niCegan: pelRr bpeiaHiRg
pol i ghedméthodl $6 RAowAutesmpast 5pAsbheoh; onhswHecandher pbackslidg abum
the sem conductor wafer i be eéplained bg t he, hard

g 1 whi ch m , siIiCOﬂ

25 edge BRIAGS:Fnfer $Bd% MRLBUENS %8?i§ﬂ nG2padeBn>wRPEASEI "BoPREhi hG®

agent_Srspﬁﬂﬁb@nwhgeﬁppbiednvgheiﬁﬁéﬁgy_@ixé?iénLé fgaecwﬁf@alhﬁlﬁéat a

material _Is r ed,_nor o | the_regl on, t he e per s u

al so in ?ﬂécﬁﬁﬁgﬁeﬁquEgigﬁgoﬁggﬁeOf tge 31?1con wa eg p?otru es %rom
the chuck, so that it is freely accessible for the polishing

15 drum.

These conventional edge polishing methods detrimentally affect
in particular the local geometry in the edge region of the
semiconductor wafer. This is related to the fact that with the

20 relatively "soft edge polishing pads™ used (it is conventional
to use relatively soft polishing pads on which silica sol is
applied), not only the edge itself is polished but also an
outer part on the frontside and/or backside of the
semiconductor wafer, which may be explained by the hard silicon

25 edge being "immersed" into the polishing pad on which a
pelishing agent suspension is applied. The effect of this is
specifically that material is removed not only in the region of
the edge per se but also in the adjacent region on the
frontside and/or backside.

30
Preferably, the edge polishing of the semiconductor wafer in
the method according to the invention is carried out by fixing
the semiconductor wafer on a centrally rotating chuck, bringing
together the semiconductor wafer and a centrally rotating

35 polishing drum which is inclined relative to the chuck and

carries a polishing pad containing fixed abrasive, and pressing



frontsid r {de.. 30 Preferably, the edge polishing of the
' senicondﬁgﬁﬁﬁbaﬁKBﬁffﬁé e nethod according to the invention is

carried out by fixing the sem conductori2zwafer on a centrally
rotating chuck, bringing together the sem conductor wafer and a

centrally rotating 35 polishing drumwhich is inclined relative to
the chuck and carries a polishing pad containing fixed abrasive, and

pressi ng,2009POC080DE / Ki, 12 . t oget her. t he sem conduyctor, waf er and .
Phe” pol | SAORG A Eu AN ToB L O G ST S Gy G & ot STSionG g e
sol uti onconttiigoucant aupe1yd ngola @s.1ishing pelenthistg vadent, s@lidh on
is preferably.water or _agueous solutions of the conpounds sodi um
carbonat&opﬁéQEEBFP 568¢48Si'um carbonate (K2CO8), sodi um hydr oxi de
(NaOH), potassium hydroxide (KOH), ammoni um hydroxi de (NHAOH),

tetrapet hyl a nium_hydroxi de MAH) ., or any mxtures thereof. 10

e oo T o AR Srab TRt e B er i Vayahe ™ O SEUGhuss
pref er abbplitamn@. 6 thelGowboUndEheophual chl®dopaltiesiNagcagentpotassium
solution is . preferghly from10 to, 15 12.. Th i shi ad ichis
Coed T or CRREBERGE LB me kit pv e tide auRH e b St Mot e
pr ef er abl{)O&pnt atnsndbmagdeoxidlest(dfAces) setettaedetnphapashiahes of

oxi des o& t.,he elenggﬁé 0O cerium al ninun% silicon or zirconium or
parti cl e8YSF OKarg an8&s LY cR1& P 5ASESPhide, boron nitri de

or dianmond. It is particularly preferable to use a polishing pad

with cerbim ooxide. aBnasive,hied blubby 2% 9R8°LLIgdNL0L G5amR!e T

solution is preferably from 0.01 to 10 wt.%.

The pH of the polishing agent soclution is preferably from 10 to
15 12.

The polishing pad, which is used for the edge polishing and is
fastened on the polishing drum, preferably contains abrasive
substances selected from particles of oxides of the elements
20 cerium, aluminum, silicon or zirconium, or particles of hard
substances such a silicon carbide, boron nitride or diamond. It
is particularly preferable to use a polishing pad with cerium
oxide abrasive fixed in it, as described for example in
UsS 6602117 Bl.
25
The average particle size of the abrasive is preferably 0.1-1
um, particularly preferably 0.1-0.6 um and more particularly
preferakbly 0.1-0.25 pum.

30 Two-stage edge polishing is preferably carried out, a first
edge polish taking place between the two substeps of the double
sided polishing and the second edge polish taking place after
the end of the entire double sided polishing, which allows the
edge polishing to be tuned more finely by being split and

35 therefore makes it possible to affect the wafer edge geometry

as little as possible, especially as it is known that the edge



The average particle size of the abrasive is preferably 0.1-1 pm
‘ particuIQEKMﬁBﬂeﬂ@KHBEyﬂﬁll-O.G pmand nmore particularly preferably
0.1-0.25 pm 30 Two-stage edge polishing3is preferably carried out, a
first edge polish taking place between the two substeps of the
doubl e sided polishing and the second edge polish taking place after
the end of the entire doubl e sided polishing, which allows the edge

polishing to be tuned nore finely b% being split and 35_therefore
makes itPpédshBRg t§uatfdcrconadrar EPcedgemgésmetry thes loced| €958

possi bl excg38BACHE kYieageht cbadkaewr A&krthe edge 2009PO008ODE /Ki 13
polishing usually degrades the geonetry in the |local edge region of

the sem conductor wafer. Preferably, the second edge polish is
carried pybruhibbeyd sHRPk¥iBEdacpgki phiAghagentashspaENsL@NwE@Nkal Ni ng
abrasive. The proportion of the abrasive substances in the polishing
agent® suSPBR&VHAYI & BPefEPaBRy PR 6USBSP§198 GPIG1RANFhE EBFdYFve
substances in the polishing agent suspension are preferably selected
fromone or nore of .the %roups consi stin of oxi des ogethe elgnents

g9
al umi nunYN€ePFARPEF1SPI PEoRNe PPERELYEI FUPPRENHEFI SHi hgCagent Shing

suspensi ggehs eQkbehdabhyiiSpdispensed sirbinca. 2Theopbloofitt ke
pol i shing agent suspension is preferably from9 to 11.5. 20
Preferably, the pH of the polishing agent suspension is adjusted by

intraducirng addibbkivessabkeahedsf iamchbBepgnoypingoagksti Bespbnsadhuare
car bonat e %hazcxﬁg, pot assi um car bonat e EKZCI%) sodi um hydr oxi.de,
(NaOH), PBBtASEPRAVhyBLGKFEe EKEM) CheapfoftPum RYdFBRi 8&CPRBUERRS1sting

tetramet byl apmaskusrhydeoxidredbs(AVMA) nul aByildinxbur es18tohhese
conpounds. The invention nakes it possible to deliberately influence
t he

Preferably, the polishing agent suspension is colloidally

15 dispersed silica.

The pH of the polishing agent suspension is preferably from 9
to 11.5.

20 Preferably, the pH of the polishing agent suspension is
adjusted by introducing additives selected from the group
consisting of sodium carbonate (NaCOiz), potassium carbonate
(K2C03), sodium hydroxide (NaOH), potassium hydroxide (KOCH),
ammonium hydroxide (NH4OH), tetramethylammonium hydroxide

25 (TMAH), or any mixtures of these compounds.

The invention makes it possible to deliberately influence the
outer edge region and to improve the local geometry in the
marginal region (less than or equal to 2 mm EE, in particular

30 less than or equal to 1 mm).

The method furthermore leads to a simplified process sequence.

The entire polishing process is shortened by the stock

polishing and finish polishing processes taking place on one
35 polishing machine. The CMP polishing process provided in the

prior art is obviated, which offers cost advantages.



out er edge |on and to inmprove the |ocal geonetry in the nmarginal
regi on ( &DEgd&I to 2 nm EE, in particular 30 |ess than or
“equal to 1 nn) The nethod furthernnre lieads to a sinplified process
sequence. The entire polishing process is shortened by the stock
polishing and finish polishing processes taking place on one 35
pol i shi ng machi ne. The CMP polishing process provided in the prior
art is obviated, which offers cost advantages. 2009P00080DE /Ki 14
Exanpl e Conduct of a split free-floating double sided polishing 5
process, ewAmphepr oduces the najority of the required setpoint
material renoval froma silicon wafer in a first step and carries
out the finish polishing of the silicon wafer in a second step: 10

First, thenfnentsicda kp1pel kFshed rapathe ua@@blgABla@bl bﬂa@hlﬂ@d
Slnultaneously, t he backside is pgllsheg the CMP polishin g ..
15 | nver BF8Re8F -t HB1Ghf Brotkes pl&cBeBerwedn Othé e ?Hu&ﬁ&dséé Rgint

steps. |natBeisecesBdoskepfrbheafl kantisodewaFekl AhsA- EQ&B%h%@e@nahﬂe
20 | ower CMP polishin he hacksi de is sinultanequsly

fi ni sh- p6PFEhed BHtt hie US&eﬁsbApOBaﬁhgﬁﬁn@fpaae B&%ﬁcgpeﬁgfﬁﬁkéﬂpﬁace
on the sgaeodaubkepsi ded polishing nachine wth planetary
kinematics. 25 The result is a finish-polished wafer wth an opti nal
edge geonetry, inproved nanot opol ogi cal properties and with a

vari gpl erbagksi @aer gughnesse is polished on the upper FAP polishing
pad.

Simultaneously, the backside is polished by the CMP polishing
pad.

15
Inversion of the wafer takes place between the first and second

steps.

In the second step, the frontside is finish-polished on the
20 lower CMP polishing pad while the backside is simultaneously
finish-polished on the upper FAP pclishing pad.

Both steps take place on the same double sided polishing
machine with planetary kinematics.

25
The result is a finish-polished wafer with an optimal edge
geometry, improved nanctopological properties and with a

variable backside roughness.

30 The upper polishing plate is covered with a fixed-abrasive
polishing pad, and the lower poiishing plate is covered with a

typical finish polishing pad.

The FAP polishing pad may be tailored to control the wafer edge

35 geometry at its edge, so that a wafer overhang is obtained.



30 The upper l.i shin | ate is covered with a fixed-abrasive
. poli shi né(}ﬂaﬁ?ﬁa@ﬂéﬁ@ % r polishing plate is covered with a
typical finish polishing pad. The FAP pdbi shing pad may be tail ored
to control the wafer edge 35 geonetry at its edge, so that a wafer
overhang i s obtained. 2009PO0080DE/ Ki 15 The edge roll-off can
t hereby be reduced considerably. An inproved |ocal geonetry is

obt ai ned at t he edge _of the waf 1: 5 Polishing the wafer
frontsidé ﬁyeﬁ€§n§%&ﬂ RAP 56M & eﬁﬁbéhﬁe EHCEan £63S) Giﬂéhlﬁﬁ'the
waf er baglkgpirdecly 1@RaNS ¢ebnehPy pel icdhtiangedl@ tTheef ickdte SMOIHRP wafer.
begins with the polishing process being started at the begi nning of
the polishing with polishing slurry based on colloidal silica sol
(for exaspke bevasil(r) 200 from Bayer AG and al kaline polishing
solution (for exanple K2CO3 + KOH) in the conventional way, i.e.
sinil%rly to the 15 conventional polishing process of DSP polishing,
indorigrpﬁgishmhgi?h%h@asbacEr@@hsamen@ypmgagsso&nEQMepGMEfmah@shmmg
pad. t he ol i shin i shi pad"), .it is prefera 0
oc the SPRSTOBCORSIRBUMEEHES SHeAPRERt RECKSCen PN TEAGEeeT NS
been stapbedsh&hg.externally supplied silica sol is turned off so
that the two polishing pads now only receive al kaline polishing

solution. 25 In order to optimally configure the nmaterial renoval on
t he 1s0f ftheMPipad ahbetepub@gmgsohﬁthhehexpeaaahiaglpeac&@b,bbﬁng

D1 cf er abFy2BF Ao 6F U EaPBENATE EkEEo8 Rt LRE S0 ek DBRGTE TS Slurry
hydr oxi deassill beateltedpaundslithe seat i(@gns ekawbilehLevasil® 200 from
Bayer AG) and alkaline polishing solution (for example K;CO3; +
KOH) in the conventional way, i.e. similarly to the
15 conventional polishing process of DSP polishing, in order to

initiate a stock polishing process on the CMP polishing pad.

As the CMP polishing pad ("finishing pad"), it is preferable to
use the SPM 3100 from Rodel Inc.

20
After the polishing process has been started, the externally
supplied silica sol is turned off so that the two polishing

pads now only receive alkaline polishing solution.

25 In order to optimally configure the material removal on the
soft CMP pad after turning off the external silica scl, in
particular potassium silicate (K;SiO3) may also be used besides

preferably potassium carbonate (Kz;CO3) and KOCH.

30 Carbonate, hydroxide, silicate compounds, the cations of which
come from the 1°° main group of the periodic table (for example

sodium, lithium}, may aiso be envisaged besides ammonium.

For example, potassium silicate is the potassium salt of
35 silica. The pH of K,;$i03; is comparable with the pH of K;CO; for

similar concentrations of alkali (pH range: 11 - 12.5).



conme fromt t i roup of the periodic table (for exanple

sodi um EQ@B@O@QE?& be envi saged besi des ammoni um For
" exanple, potassiumsilicate is the potadsiumsalt of 35 silica. The
pH of K2Si O3 is conparable with the pH of K2003for simlar
concentrations of alkali (pHrange: 11 - 12.5). 2009P0O0080DE/ Ki 16
By neans of adding little potassiumsilicate, once it has been
"started" (with silica sol), it is possible to miintain a
chem cal - mechani cal stock polishing process w thout external 5 supply
of CﬁlgogaﬁmeﬁhgzofAbuaﬁng pamtuﬁub@ma@&ﬁ@ﬁtsﬁaueb$$h F@@ﬁvak ih%s been
reached, ,whic orresponds .to t maj.ority (> § of the setpoint
mterial "SPeTea Ry ildheng i L 1 BT DG ed L S oA | ca
10 sol, chandexl13fRehahakaexarpks beilighusedpheress Raehichithakternal
better snoot ing progﬁrtiei éhgn other silica sols. This results in a
hydr ophi PREPSSr PAcE°0f-OtRE s 8 eonduct or  wafer, on which no
uncontroll ed etching takes place so that a 15 snooth surface is

achi eved., .*d anzox 3900.is the product na of a pol.i shing.agent . .
S Uepenci BRteE: BnoratatbIrae etk BakeanaTarensyay s eatnat unich
| ncor por avedespapds. tohehengibbvtred ysgbutioon)has ahpHselkptdnd ZAtardal
cont ai ns_about .9 g%.o oa}cglloidal Si02 with an, aver arti

6t 5"F0PRALS

, ge, cle
size of from'3 nPer Bl &fe 18t LHI™ GEPBPSHT Fpbitng: S25ca
Turning ewd; GhenwakeBI0DAVEDL BgatbecSeriegndyetohewal efincSt ép Aas

Pol i shin e_backsi de by nmeans _of FAP polishing.and_ 30

S il t andBtSES BOPPLAERG PREDFEGAES! AB=Py Ohbate S8 1ERPSOB3H shi ng

(finish polishing) in order to reduce the defect rate, the

FAP-induged.m orgdammge (FADY 80 19.dlust Lhe, SHof ags, rouahness o
wafer, on which no uncontrolled etching takes place so that a

15 smooth surface is achieved.

*Glanzox 3900 is the product name of a polishing agent

suspension which is provided as a concentrate by Fujimi

Incorporated, Japan. The undiluted solution has a pH of 10.5
20 and contains about 9 wt.% of colloidal SiO; with an average

particle size of from 30 to 40 nm,.
Intermediate step: "Wafer flipping"”

25 Turning over the wafer, inverting the semiconductor wafer
Step 2:
Polishing the backside by means of FAP polishing and

30 simultaneously polishing the frontside by means of CMP
polishing (finish polishing) in order to reduce the defect
rate, the FAP-induced microdamage (FAP} and to adjust the

surface roughness of the frontside.

35 The duration of this second substep should be selected so that

on the one hand the desired result is achieved on the frontside



35 The d i of i econd substep should be selected so that on
_the one ﬁ&ﬁébﬁﬂﬁﬂﬁﬂiEﬂi lesult is achieved on the frontside
2009P00080ODE/ Ki 17 (= finish-polished ddrface) and on the other hand
an accurately defined backside roughness is obtained. Here,

primarily the silica sol danzox 3900 is used as an 5 abrasive
conmponent. In order to achieve the desired backsi de roughness during

the FAP poli.shing of .the backside, the follqw n rocedure is

pref er abl i&é’dtsg'ﬂ?pofol%?éf ﬁurféapﬂeﬁn@n&ur@a eofogfilﬂfesr ide,2qfFrately
senm conduetfdmenfirrck girdef efakjhndwas ian cteriagei.surf ace roughness R

in awde range of from0.3 to 4.5 nm expressed in terns of spatial
wavel engths | ess than or equal to 250 pm Suitable for 15 determ ning
t he surf fdleeea,opghiness 1ivs th<Chapir: SWlf @lenPeaf i3 iIMP RQ0 AW tadn a
250 pg]fi ter .(spatial wavel engths | onger than 250 pm = wavi ness
dat a, > cf 2 CR&dTan CFEBNHCE" Note- TG 1, Rev- 01-09). 20 If a high
backsi de roughness in the aforenentioned range is desired, then FAP
pads with grain sizes of 0.5-1.0 pm.wi | pr.ef.er abl e used, If a
o backdPaS BTl A eSS Ve TR de R HER FAPSAdE WSS Sy ngf e
of 0.1-0F2% pmldishlingr effercall wabodksisied. the dcdaowingaeiioeeluhe is
desired surface. rou %ge%s on the backside, it may be advantageous to
carry ou?rgéafﬁp&ﬁa% ) Sﬁé si ded polishes of the backside. This

will 1preferably be done in 30 three steps, each using a polishing

pac whi chygRTL BN ATE uhianee R [ Lhe RO ENDN Bad. o
si | i con pwafferzbaypakisshnngvegert shirchcies rbietnefsss@.i s hewh@e range
of from 0.3 to 4.5 nm, expressed in terms of spatial
wavelengths less than or equal to 250 pm. Suitable for
15 determining the surface roughness is a Chapman Surface Profiler
MP 2000 with a 250 pm filter (spatial wavelengths longer than
250 ym = waviness data, cf. Chapman Technical Note-TG-1, Rev-
01-09).

20 If a high backside roughness in the aforementioned range is
desired, then FAP pads with grain sizes of 0.5-1.0 pm will
preferably be used.

If a low backside roughness is desired, then FAP pads with

25 grain sizes of 0.1-0.25 pm will preferably be used.

In order to achieve the desired surface roughness on the
backside, it may be advantageous to carry out additional single
sided polishes of the backside. This will preferably be done in

30 three steps, each using a polishing pad which contains an
abrasive substance bound in the polishing pad and i1s pressed
with & polishing pressure onto the backside of the silicon
wafer, a polishing agent which is free of solids being
introduced between the polishing pad and the backside of the

35 silicon wafer in the first step, while a polishing agent which

contains abrasive substances is introduced in the second and



i nt roduc Jshing pad and the backsi de of the 35
~silicon aﬁﬂiﬁbfﬁﬁﬂﬂiﬁﬁiﬁﬁﬁ step, while a polishing agent which
contai ns abrasive substances is introducdéd in the second and
2009POC080DE/ Ki 18 third steps, a polishing pressure of 8-15 psi in
the first and second steps being reduced to 0.5-5 psi in the third
step. The polishing agent solution in the first step of polishing the
5 backsi .of , the silicon.wafer in the nmethaod accordi.ng to.the
Cvent | ONTHE S (7RG s gt Fidh BRSSPt & Hohithsd Eiternd
(DIW, wistshroniie spedst paieguineethdeor des @ .isn-3 ke isiiln a0 tHidustgnsp.The
pol i shing agent solution may however al so contain conpounds such as
sodi um car bonate (Na2CQO3), potassium carbonate 10 (K2CO3), sodi um
hydr oxi deheNaoH) shpolgassiemwn Ryduadiote itK@He, fiamoritwp yfdpeiidiing the
(NH40H) , . tetraneth ni.ym hydr oxi de ., ( T\VA I y m xtures
Uher oot PPEREEE B8 BEE RidTahy W3 tero dri e hedbi g betgihid to the
car bonat énveh§ibn tilze isecbdrd s9i@Q eaft pRIsics hiatg i, he aeksinde efeildid zed
silicon fer, ol i shing,agent .contai ni.ng ahrasive i,s ed. .The
abrasivewggﬁgtéﬁggeéoﬁgﬁbtghgfpgrﬁ%?éFFQP |c%%§buﬁ§tﬁéhﬁiﬁlﬁ;ﬁlcon
renoves thdusubgtr ahe pefdshdhg poeher abllytine aay Mwevelr theXxodesin
of the elenents ,alum num_ ceriumor silicon., . A palishing agent
suspensi SHTRRIEACCERER: RS ESHBIUSTTY O Spdleaits) 1 g 7o tum carbonate
part icul §KbFOPrefserdiath Rbidaxide (NHOH) StetLofsipot ishdmg:itde (KOH),
backsi de_of the_sili.con. wafer, polishi ng, agent containi abr.asi ve
is used FIRSW & hggrpﬁlgﬁe(ggé%ﬁb’s%%%?a%%ﬁggfgﬁmaffﬂmt %g??¥%geand
second g$T®pH) theapgl nihingepr edeweeri.s reduced from 8-15 psi to
0.5-5 30 psi. Conventional polishing nmachines are suitable for
carrying out

It is more particularly preferred to use potassium carbonate.

15
In the second step of polishing the backside of the silicon

wafer, a polishing agent containing abrasive is used.

The abrasive substance consists of a material which
20 mechanically removes the substrate material, preferably one or

more of the oxides of the elements aluminum, cerium or silicon.

A polishing agent suspension which contains colloidally

dispersed silica is particularly preferred.

25
In the third step of polishing the backside of the silicon
wafer, a polishing agent containing abrasive is used likewise
as in the second step. Compared with the first and second
steps, the polishing pressure is reduced from 8-15 psi to 0.5-5
30 psi.

Conventional polishing machines are suitable for carrying out
these polishes, for example the polishing machine "nHance 6EG"
from Strasbaugh Inc.
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t hese polishes, for exanple the polishing rmachi ne "nHance 6EG' from
st r asbaug QNRO0DSIDEDARG080DE /Ki 19 The pol i shing machi ne from

" Strasbaugh Inc. has a polishing plate wth a polishing pad and a

pol i shing head, which processes a sem conductor wafer fully

automatically. The polishing head is universally nnunted and

conprises a fixed 5 base plate which is covered with a "backing pad",

and a nobile retainer ring. Air cushions, on which the senlconductor

waf er fFeﬁtgoéaﬁbﬁagtW@cB&PﬁsﬁFﬁ@-Sé&ﬁS@@U@@tlaﬁ t RéGugh ProEd iy

the basgipkat @ith BWRoGQREERLT p@dpbelsisw oaqrselangameh@r)enma@ﬁsure
zone and an outer pressure zone. The nobi retainer rin can 10 be
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keep it 1l 9PO0Q8ODE /Ki 20 Patent O 1. A nethod for 1?e

doubl® sPa&g B&PF?hWHQCBflé SENPEERIUAESr 2 SOR&FENY 86fpri §Pflga MmO

pol i shi nge@a&h@@t Szuﬂg Ohlkh@usﬁﬁﬁhgqn@%cw&c?&afc@é isema chinasic tetre pralie r
using a polis |n% g fixed abrasive, and S|nuhtanegr%§ﬁ h
pollshlnglaatﬁag sige Spet381§§HF€8md&@PoPewéﬁ$rUﬁhF rQus, efg igadhe
that contakBsphatabrasitve, cbuteduiiing pihiseira poheshi ag l@m@@e@tressure
contalnlngPabraS|ve is introduced between the ol.ishin ad and the

backsi deZ8fet RBdsERi CHAGUCPSRSREFEr ZO"8ub<&Gu l#ﬁvé?§%& Sof LthE <an

sem gpndyet prewahiel zeandyt hieBnsi Bfaasecaptesiep polki shiddetrheo as to
backsi de of the sen conductor wafer. with a ollshln
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wafer, and keep it flat.



of the sem conductor wafer with a polishing pad that contains no
fixed abAMI9BO0ASMIDESAKiAg agent containing abrasive being

i ntroduced between the polishing pad ando the frontside of the
sem conductor wafer. 20 2. The nmethod as clainmed in claim1, wherein
the polishing agent contains abrasive selected fromone or nore of
the groups consisting of oxides of the elenments alum num cerium
and silicon. 25 3. The nethod as clainmed in claim1, wherein the
polishing agent is colloidally dispersed silica. 4. The method as
cl ai red patehd ©1aigs:3, wherein the 30 polishing agent contains one
or nore additives selected fromthe group consisting of sodium
carbonate (Na2CO3), potassium carbonate (K2CO3), sodi um hydroxi de

(NaOH) , 190taﬁ$h@$h6ﬂdﬁ@&i@ﬁe(&GHbiea@E@@HU@khM@thbd©f(HH%@thwmiuctor
tetranethylannnnlun1hydrox|de 35 20Q9P00Q080DE /K| 21 5. The
net hod as’ cl ai ﬁgﬁrvnCGWQr&PlEHaPﬁélfhﬁ8g4a whergStdenet 68P|sh|ng pad

with fixed abkagmivencortarnyagant iel es riselectesd byomsthe gr@@glshlng

consi o119 of 9 0S8 ,0F,L08 pheumnls conl ul, Alumum St icop. and

consi sting of bakkisear edr bhde sehtehdiictbrd@aEre aiamdadpoldshihe pad

nmet hod as claiped in claimb, erein th ol i shing cont

Cor i um oxi de. (AFE] EPBES1TE 30 THESRErRod DAL EHELRgq P Coné BP LraiAg

1 to16, wher emgehhie copablishnggapadswivkeh iki xed rabiasiy @ceortai e

particles WltBolishing pad and the backside of the semiconductor wafer,
subsequent inversion of the semiconductor wafer, and then
in a second step polishing the backside of the
semiconductor wafer with a polishing pad that contains

15 fixed abrasive and simultanecusly polishing the frontside
of the semiconductor wafer with a peclishing pad that
contains no fixed abrasive, a polishing agent containing
abrasive being introduced between the polishing pad and
the frontside of the semiconductor wafer.

20

2. The method as claimed in claim 1, wherein the polishing

agent contains abrasive selected from one or more of the
groups consisting of oxides of the elements aluminum,
cerium and silicon.

25

3. The method as claimed in claim 1, wherein the peclishing

agent is colloidally dispersed silica.

4, The method as claimed in claim 2 or 3, wherein the
30 polishing agent contains one or more additives selected
from the group consisting of sodium carbonate (Na,COs),
potassium carbonate (K;CO3), sodium hydroxide (NaCH},
potassium hydroxide (KOH), ammonium hydroxide {(NH4OH) and
tetramethylammonium hydroxide {(TMAH).
35



a size of_greater than or equal to 0.1 pmand less than or equal to
1.0 pm GOPORO GHDEDAKAS cl ained in one of clains 1 to 7, wherein
" the polishing pad which contains no fixed abrasive has a porous
matrix. 20 9. The nmethod as clainmed in one of clains 1 to 8, wherein
the polishing pad which contains no fixed abrasive consists of a

t hernopl astic or thernosetting polyner. 10. The nethod as clained in

claim9, wherein the polishing, 25 pad contains solid, mcroporous
pol yur et Rane. TR TFréofe@Fodladecailmedien Gnélerimg di e £t ¢haxein the

wher ei n the_ﬁ@&ﬁ%@ﬁ@@Ck@b.wa&%rqu%@rbﬁ%a§ﬂdé<ayhtaﬂd§ ticles
germanium silicon dioxide, silicon nitride or gallium 30 arseni de or
other 111-V s&RIEGHEGCEEFT T2 ITFREPMEORGE S4d ngl Aifmeirlidesord e

clainms 1 to 1b]ewaerei Reatiun,eastimanenedge 19elonshinef Ait®onium or
sem conduct or waf er _t akes | ace before the first doubl e sided

P
pol i shing or BPE&r-CHRE §518EE6Ad TdOtbItE s iddedPp BNt SRty SUBS tE@CREen
the two doubl eonsiigdednpobissiiing cehepsrbd@RIPHRIVIODE /i dé2 antB dikh@nd.
nmet hod as clainmed in claim12, wherein two edge polishes are carried
out, a first edge polish between the two double sided polishing

steps ang.a sesengeedge ﬁ@|b&ﬁiﬁe@fﬁﬁrcEBQmSQQOW@eQ@dh|Qh%i%%dishing
polishing. 14. The nethod as c¢lainmed in claim13, wherein the two
edge pol i sheB3gr EOPESABEL FREMYTMc RFAFEIPEEE 16y SFi-xi ng t he

sem gpnductor wafer on a centrally rotating chuck, 10 bringing

t oget her _t he sem conduct or fer and a centrally, K rotating polishing
dr um whi éh isTgﬁcW?ﬁgBdr@FaF'ﬁém?g ﬁﬁeonéhﬁékcéﬁdméaﬁrﬁgs%a WORTERnGhe

pad contai ni ngofili¥Béing pad with fixed abrasive contains particles with
a size of greater than or eqgual to 0.1 pm and less than or
equal to 1.0 pm.
15 ‘
8. The method as claimed in one of claims 1 tec 7, wherein the
polishing pad which contains no fixed abrasive has a

porous matrix.

20 9. The method as claimed in one of claims 1 to 8, wherein the
polishing pad which contains no fixed abrasive consists of

a thermoplastic or thermosetting polymer.

10. The method as claimed in claim 9, wherein the polishing

25 pad contains solid, microporous polyurethane.

11. The method as claimed in one of claims 1 to 10, wherein
the semiconductor wafer comprises silicon, silicon-
germanium, silicon dioxide, silicon nitride or gallium

30 arsenide or other III-V semiconductors.

12. The method as claimed in one of c¢laims 1 to 11, wherein at
least one edge polish of the semiconductor wafer takes
place before the first double sided polishing or after the

35 second double sided peolishing, or between the two double

sided polishing steps.



abr asi ve, r ' toget her the sem conductor wafer and the
. polishinéuﬁﬁgﬁﬁﬂﬁﬁﬁhﬁg%ﬁgﬁnuousIy supplying a 15 polishing agent. 15.
The method as clainmed in claim14, wherén a polishing agent which
contains no solids is used during the first edge polish. 20 16. The
method as clained in claim14 or 15, wherein the second edge polish
Is carried out while supplying a polishing agent suspension
containing abrasive. 25 17. The nethod as clained in one of clains 14
to 17, wherein the polishing pad fastened on the polishing drum
cont ai ns 13abr &%iev sl arced adelcectied dlradm [dar,t mdleas iof e agiceup

f id f the. t ' | um , Sili , Zi '
el ect e 1 1 omFoaT T Ered o CERE gPoaior hard o s RICeE CHSE fpe
of silicon carhwodeoudrors inletdr pdé i shrichodisarmed.antB.a Heeomnel kadeapolish

claingd in claiin 17, .wherein an ayerage , parti.cle.size of the
abraggve i s ngﬁfr}&%% secondadou%ie 1dedap011§%1ng.

14. The method as claimed in claim 13, wherein the two edge
polishes are respectively carried out by fixing the
semiconductor wafer on a centrally rotating chuck,

10 bringing together the semiconductor wafer and a centrally
rotating polishing drum which is inclined relative to the
chuck and carries a polishing pad containing fixed
abrasive, and pressing together the semiconductor wafer
and the polishing drum while continuously supplying a

15 pelishing agent.

15. The method as claimed in claim 14, wherein a polishing
agent which contains no solids is used during the first
edge polish.

20

16. The method as claimed in claim 14 or 15, wherein the

second edge polish is carried out while supplying a

polishing agent suspension containing abrasive.

25 17. The method as claimed in one of claims 14 to 17, wherein
the polishing pad fastened on the polishing drum contains
abrasive substances selected from particles of the group
of oxides of the elements cerium, aluminum, silicon and
zirconium or selected from particles of the group of hard

30 substances consisting of silicon carbide, boron nitride

and diamond.

18. The method as claimed in claim 17, wherein an average

particle size of the abrasive is 0.1-1 um.



