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= 2009P00033DE/ Ki Met hod for polishing the edge of a sem conductor wafer The
invention relates to a nethod f.or polishing the edge of a sem conductor
waf er. ThE)EEMEHIMECESr wafer is usually a silicon wafer or a substrate
havi ng | ayer structures derived fromsilicon (e.g. 10 silicon-germaniun).
Said silicon wafers are used in particular for producing sem conductor

conponents such as nenory chips (DRAM, m croprocessors, sensors, |ight
emtting diodes and many nore. 15 The quality requirenments made of the edge
of a sem conductor wafer are ever increasing, in particular for_I|arge

di ameters of Meshsénfesnprittdiingai®e efogneler30thyndustEFarBted ar, the
edge of the sem conductor wafer should be as far as possible free of

contam nation and have a | ow roughness. Moreover, it 20 should be resistant -
to i ncreased nechani cal stresses during handling. The untreated edge of a
sem conductor wafer sliced froma single crystal has a conparatively rough

and non-uni faormsurface. .1t often experi es spellin nder . mechani cal

| oadi g a i?ve?nlsédﬁpcgeaj?gﬁ? s‘?%raoi“i‘%%ﬁf%%crl ??QJ"F l?g 1IL:'Jtﬁ%reec’} it e 25

cust onar ysdmi deegluatert kefedge in order thereby to elimnate spelling and
damage in the crystal and to provide it with a specific profile. Suitable

grindi ng equi pmrent is known fromthe prior art. It is 30 customary for the
senm conduttersavifendugtbes Fiked ioh wutlat ing ittdbbe @afer oobed del i vered by

its edge a&?éﬂéattet BE JhhKeWt 58, LOhatd Y IVIIiNG S ELERCS: Of cdhn .hjf.ni ng
tool. The nmachining tool’s used In this case are generally in the Torm of
di scs1thi Thl e weeured uino - aS3hA rith - e Wedhed scipreukPef el | RATIT WS aces
serving as,WoIking sl bagesofeictme idiigihdries edas 8k hbgosgndennduct or
wafer. The material-renoving grain is usuail_l o ,

(DRAM}, microprocessSors, Sensors, méﬁt emitting diodes and

many more.

15 The quaiity requirements made of the edge of a semiconductor
wafer are ever increasing, in particular for large diameters of
the semiconductor wafer {diameter 2 300 mm}. In particular, the
edge of the semiconductor wafer should be as far as possible

- free of contamination and have 2 low roughness. Moreover, it

20 should be resistant to increased mechanical stresses during
handling. The untreated edge of a semiconductor wafer siiced
from a single crystal has a comparatively rough and non-uniform
surface. It often experiences spalling under mechanical lecading
and is a source of disturbing particles. It is therefore

25 customary to regrind the edge in corder thereby to eliminate
spalling and damage in the crystal and to provide it with a

specific profile.

Suitable grinding eguipment is known from the prior art. It is
30 customary for the semiconductor wafer to be fixed on a rotating
table and to be delivered by its edge against the likewise
rotating working surface of a machining tool. The machining
tools used in this case are generally in the form of discs
which are secured to a spindle and have circumferential
35 surfaces serving as working surfaces for machining the edge of

the semiconductor wafer. The material-removing grain is usually



+ 2009P00033DE/ Ki 2 fixedly anchored in the working surfaces of the machining
tools. The grain used normally has a coarse granul ation. The grain size is
usual |y spee?PPIAB3INE/Rdsh i n accordance with Japanese |ndustrial Standard

"JIS R 6001:1998. 5 An average particle size can be calculated fromthe nesh
figures. If grinding discs having fineégranulation are used, the term 10
fine grinding is often also enpl oyed. ch fine grinding discs have a
granul ati on of from mesh 1000 up to nesh 4000, e.g. those conmercially
avail able from Disco Corporation. It energes during the conversion into
particl e 5i¥edly PRChBRAA] bFeeXaibty FHsHCER 0O IcShLeSpeRadiRS an average
particle shzes Ofrrld a8 nPMsALABrRIDDy CRId aSRNGS ! @ranudkeisge Particle
size of 2.5 pm and nesh 8033 corres pqgs,to an aver age gartlcle size of 1.2
pm The a¥%&tdye’ Far ticMEYS gssa‘aﬁﬁﬂge i 46 I din§ CaPEIRRER BHED
appr oxi mafghanespmrdunsteikQ parnsérgriTsimosuilzasolBavi ng coarse granul ation
are usgd, the average grain size is greater than | Qomand up to usually
15pm °“These grinding machining tools are suitable for providing the 25
sem condukt oxvevafgsr pairtth cder eiindedardge. cdculntgsudlromhbheveeshfor a
certain n}p&@@g@roughness to remain on the edge surface after the edge

: h

roundi ng a subsequent machi ning step, the wafer edge that has been 30

ground and treated with an etching nmediumis therefore usually polished. In
this casersthe fOGR Qifis%spﬁﬁ%.ﬁ%! YiROt@tdNg S8 canduatay, Weherqd s, Pressed
agaln§§ afgfgtéfyggégéogitg%%egoaiggléggfg§gg. Such fine grinding discs

have a granulation of from mesh 1000 up to mesh 4000, e.g.

those commercially available from Disco Corporation. It emerges

during the conversion intc particle sizes that, by way of

example, mesh 1200 corresponds to an average particle size of

15 9.5 pm, mesh 5000 corresponds to an average parﬁicle size of

2.5 pum and mesh 8000 corresponds to an average particle size of

1.2 pm.

The average particle sizes during fine grinding are from
20 approximately 3 mm up to 10 pm. If grinding discs having coarse
granulation are used, the average grain size is greater than

10pm and up to usually 15pm.

These grinding machining tools are suitable for providing the
25 semiconductor wafer with a rounded edge. It 1s usual, however,
for a certain minimum roughness to remain on the edge surface

after the edge rounding.

In a subseguent machining step, the wafer edge that has been
30 ground and treated with an etching medium is therefore usually

polished.

In this case, the edge of a centrally rotating semiconductor
wafer is pressed against a centrally rotating polishing drum
35 with a specific force {contact pressure). US 5,989,105

discloses an edge polishing method of this type, in which the



35 with a specific force (contact pressure). US 5,989, 105 di scl oses an edge
polishing nethod of this type, in which the 3 polishing drum conprises an
al um num al l oy and a polishing pad is applied to said polishing drum The
sem conductor wafer is usually fixed op a flat wafer holder, a so-called
chuck. The edge of the sem conductor wafer projects beyond the chuck, such
that it is freely accessible to the polishing drum In these customary edge
polishin > , 20 P i.cular _th I (YA : region of

t he senig@%ﬁ%ﬁ%ﬂ%rdﬁg?é%%#§%§§Ve?ée %ﬁ@% ETﬁg%ce . C%%‘ ggégggﬁ?éﬁg% W th

t he fact ishapphiedh theaia poliehing sdfumedde semishndgcpadsvaigdedsin this

case Ueh@h%;@wf%& &9'%}%&5&ng§@§ Fgleg@s:ha sidiGa18Ql chscapprhed are
usual |y used), not only the edge iItse ut al so an outer part on the front
and/ or r €ggespletd I9VE COBAIEBRECHRTRT WETEECES BoYPRAedasirekl , SWit ch can

be expl aichgd by iberhard %@ﬁ%si'sﬁbp@lE@"ta@tﬁbﬂi@@liagl g$tihng pad to which
polishing agent slurry i's applied. This has the effect that renoval is

i ndeed effected not only in the region of the actual edge but also in the
adj oi ni ngnr egkes Ohstheady AigeaRdloEnt Rarmnstieds Enkodiarentalaf the
inventio %gfk to offer, a zplution to,.this d to avoid.the dis vant ages

of the pri6f-aftomAcTor % 599 BSPETt OF tite STAVERTIGRC T Phels Sts
provi ded ia mdthogeIprirpdhiesicedg Thes etigeasdod ased wonduther fawf ethat

conpri si ngi.( p i dj WSEIE.C C - | Gh e | i shed on
its side%gﬁpfg%%s£§%%gﬁ§%%ﬁ %ggkaggggn g%l%ﬁééé %%%§p$$%§h?ﬁgg?gg edge of
t he seni cosgudretawalely HPTY HoAd shhad spade ore udtich WafleFa0RCa &@ntral ly

rotating ghucks el inginNg LbsasemaoRsuct eheaded ald12 sentsadd Yo Ot ating
polishing drum which is inclined with respect to_the chugk and to which a
pol i shi nGUS&d, PRBht &R nFify FHSREdPYShBRAEEFEbFESE s, HiS S5PprrBdc Y ant
prFSSLngm&@@kCQde?1£ﬁhdwﬁé§ wami,pwhﬁahi@?ndmen&xpmainmaeb@n?hheham?iIg a

pol i shi ng .agent .sol utjon_ containi no_sol i i s.continuously supplied.

D 009PO00TBE) P! PG S B TERERS g1t e FRUEH: P s e T ¢ ne
dependentslclrai/més oapplkesad i Béd.shékewthe “ef fhet | pthaantdamovied baséddead a
sequenti al pol.d shi : e i i b LV i shi;
technologg?%ggsﬁgéﬁé %ﬂitﬁgngthg?Q?ﬁ ?%qggig?%%gﬂt%??%f?%gﬁ%gﬁ?ﬁggmafer
edge i n &heapgaetdimmriregion ORothei Apaitt i #eltdte redfoPAffAg regi on of front
and/ or rear side of the sem conductor wafer, 10 and thus for exanple to set

t he desiredc%?onetry and surface properties only on the wafer ed%e. The FAP
pad used BCGIHANES cahtThe HAVESE1aRdSREE D & SCompPRset e thdlhfhe

pol i shi ngyRads Hseddashst@nlardntddes of the prior art.

According to an aspect of the invention, there is provided a
method for polishing the edge of a semiconductor wafer,
comprising: {a) providing a semiconductor wafer which has been
polished on its side surfaces and which has a rounded edge; (b)
polishing the edge of the semiconductor wafer by fixing the
semiconductor wafer on a centrally rotating chuck, delivering
the semiconductor wafer and a centrally rotating polishing
drum, which ig inclined with respect fo the chuck and to which
a polishing pad, containing fixedly bonded abrasives, is
applied, and pressing semiconductor wafer and polishing drum
onteo one another while a polishing agent solution containing no

solids is continucusly supplied.



- 15 affords the advantage, noreover, of producing the renoval w thout

al kaline |l oaded silica sol - e.g. just by using an al kaline solution -

whi ch addrddomalgdgpaveids polishing agent entrainment onto the front side
of the wafer and thus the additional adverse influencing of the wafer
surface - in the 20 formof e.g. increased defect rates such as e.g. LLS

(l ocalized light scatterers), on accourft of incipient etching. A short soft
polishing step using softly renoving silica sol can subsequently be
effected as required on the sanme FA 25 polishing pad, in order to realize a
reduct i oneéfd-heddgboridnghnesst atitk ddgerdefactreatesimddeirdt vhepol i shi ng

st eps Caﬂd@%&%ﬁ%ﬁdhﬁgt%g gﬁtgeg ﬁ%QPEQSBW§UCh that a targeted positive
i nfluencihgf © e wafer edge geonetry and surface can be perforned
wi t hout adverse influencing of the wafer partial sites on the wafer front

si de and eS80 ofl 48 ©22099500033RELN: 13 vabier Bas: an1unded edge
(produced y%ﬁﬁghsfg an eage gr?%gjng ﬁg%ﬁ%émgkgla?neﬁ prﬁ%iously in the
prior farthasighiaf dmedonBuassye i ersiindpHecdBed oy - reans of a polishing 5
drum adhesively bonded on the surface of which is a hard and not very
conpressi bl e polishing pad contajning fixedly bondeg abrasives, while an
al kal i ne BOIMRE0N 9ts LoGppPEERT - PHefiet BRSPS FGotAFAGERER -GS "@i5Sequent | y
ef fect ed ddyed 110 =SeeeRd retiepaniet hel i3ame Aoldzdhiing pad sdjdeniansilica sal
. . . . o :
ISiSOZuppI Iregdio%u%r% %sro%'tg]'ang‘/gzt.‘]ZJE*)e)a(aJ.?’95,('13.()deW|otgI t%%pggékgg}zgxllgtc}rmwba}/femﬁl ght of

10 and thus for example to set the desired geometry and surface

properties only on the wafer edge.

The FAP pad used is significantly harder and much less
compressible than the polishing pads used as standard and

15 affords the advantage, moreover, of producing the removal
without alkaline loaded silica sol - e.g. just by using an
alkaline solution -~ which additionally avoids polishing agent
entrainment onto the front side of the wafer and thus the
additional adverse influencing of the wafer surface - in the

20 form of e.g. increased defect rates such as e.g. LLS (localized

light scatterers), on account of incipient etching.

A short soft polishing step using softly removing silica sol
can subsequently be effected as required on the same FA
25 polishing pad, in order to realize a reduction of the edge

roughness and edge defect rates.

The two polishing steps can be coordinated with one another
such that a targeted positive influencing of the wafer edge

3¢ geometry and surface can be performed without adverse
influencing of the wafer partial sites on the wafer front side”'

and wafer rear side.

Firstly, a semiconductcr wafer that has been polished by means

35 of DSP (double~side polishing) is providéd. The semiconductor



.d anzox 3900 is the product nane for a polishing agent slurry 15 offered as
a concentrate by Fujim |ncorporated, Japan. The base solution of this
concentr at : 10.5 and contai ns approxi mately 9% by wei ght of
-coIIoidaI2%ngéﬂgg?§%ﬂ§h average particle size of 30 to 40 nm 20 It has
been found that the inpairment of the |ocal geonmetry in the edge region of
t he sem conductor wafer as observed in the prior art is avoided by the

nmet hod according to the invention. A further advantage is that polishing
agent entrainnents in the 25 renoving step of the edge polishing and thus

the occurigeree BhssSyrfacaidelegks (8R-a6684Mby Ohe A X 10l Ledel REiREAY
etching on the wafer surface are avoi ded. %he invention iS directed in
parti cul aPeF8CEn@ et R STL o6 ¥etf cHRARTHYY vi&ifters having a di ameter of
300 mm or greater, especially preferably having a dianeter of 450 nm

Silicon i rticul arl referred.as sem conductor material. .. ..
2000P00033PEAKF 6L FONATRI Aha 3G 19 Robt BHERYOY dPeaie Oin 2 RELEERLRDnduct or
i ndust sy. donevedhesireslpolticsliedg cagehe sorfidcenctarhiallsdascanhard swodrpounds

such as sodiu r gggge :Ng 20 : SSI onat e . ) fum
hydroxideggkbg%§§ %o §§Fﬁ%§%§ ro%?ggg?K§é§?E%§%égﬁgﬁ% ﬁ§§%§§§d20§§§%c}g,
t et r amet hpbaarbneam Wydrodarde LKEVARE splanyoress reapmiilecdur es t hereof. 10
The use of potassium carbonate is especially preferred. The pH val ue of the
pol i shing agent solution preferably lies in a range of 10 to 12 and the
proporti oRTBEetflel ¥t t e HHHINEESPNLE h%u%wqwf%q’ &feretesl 4eidn is
prefenabl geBold £0:30% Mhe same polishing pad while a silica sol is

supplied, such as e.g. Glanzox 3900 with approximately 1% by

weight of Si0,.

Glanzox 3900 is the product name for a peolishing agent slurry
15 offered as a concentrate by Fuiimi Incoxporated,‘Japan. The

base solution of this concentrate has a pE of 10.5 and contains

approximately 9% by weight of colloidal Si0Op having an average _

particle size of 30 to 40 nm.

20 It has been found that the impairment of the local geometry in
the edge region of the semiconductor wafer as observed in the

prior art is avoided by the method according to the invention.

A further advantage is that polishing agent entrainments in the
25 removing step of the edge polishing and thus the occurrence of
surface defects on account of uncontrolled incipient etching on

the wafer surface are avoided,

The invention is directed in particular to the machining of
30 semiconductor wafers having a diameter of 300 mm, or greater,

especially preferably having a diameter of 450 mm.

S§ilicon is particularly preferred as semiconductor material.

35 The polishing agent solution used during the edge polishing is,

in the simplest case, water, preferably deionized water {(DIW)



« 15 weight, particularly preferably fromO0.01 to 0.2% by wei ght. The
pol i shing agent solution can furthernore contain one or nore further
addi ti veszodamnoegappl/Bisurface-active additives such as wetting agents and

~surfactants, stabilizers acting as 20 protective colloids, preservatives,
bi oci des, al cohol s and conpl exi ng agents. A polishing agent containing
abrasives is used in the preferred secénd step of the edge polishing. 25
The proportion of the abrasive material in the polishing agent slurry is
preferably 0.25 to 20% by wei ght, particularly preferably 0.25 to 1% by
wei ght . 3Gevihg $heepdistyi butioreyf fohe ugbr asi thenacritekdypdrat cles is
preferably narkedly nononmodal . The average particle size is 5 to 300 nm
particulaf}y preferably 5 to 50 nm 35 2009P00033DE/ Ki 7 The abrasive
material conprises a material that nechanically renoves the substrate

materi al ,pdf&ferabhy 95€: OF i MR £yt e u@XbdesaRl 2186 &berents al um num
ceriumor silicon. 5 A polishing agent slurry containing colloidally
di sperse QURERGSs SBaRt P UPAPHYE Friefredd. (MRt Tre - s ECE6ARESSEB PN Sedge

pol i shi ngik.ico; CONMIBES hQdkBRide (NaOH), potassium hydroxide (KOH),
ammonium hydroxide (NHOH), tetramethylammonium hydroxide

(TMAH) or any desired mixtures thereof.
10 The use ¢f potassium carbonate is especially preferred.

The pH value of the polishing agent sclution preferably lies in
a range of 10 to 12 and the proportion of the stated compounds
in the polishing agent soliution is preferably 0.01 to 10%‘by

15 weight, parﬁicuiarly preferably from 0.01 to 0.2% by weight.

The polishing agent solution can furthermcre contain one or

more further additives, for example surface-~active additives

such as wetting agents and surfactants, stabilizerxs acting as
20 protective colloids, preservatives, biocides, alcohols and

complexing agents.

A polishing agent containing abrasives is used in the preferred
second step of the edge peolishing.

25
The 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 weight.

30 The size distribution of the abrasive material particles is

preferably markedly monomodal.

The average particie size is 5 to 300 nm, particularly
preferably 5 to 50 nm.
35



. first step, preferably no additives such as sodi um carbonate 10(Na2CX3),
pot assi um car bonate (K2CGO3), sodi um hydroxi de (NaOH), potassium hydroxide
(KOH), anpot@rondpsdEgxide (NHAOH), tetramet hyl ammoni um hydroxi de (TMAH) are
- added. However, the polishing agent slurry can contain one or nore 15
further additives, for exanple surface-active additives such as wetting
agents and surfactants, stabilizers acting as protective coll oids,
preservatives, biocides, alcohols and conpl exing agents. 20 The net hod
according to the invention uses a polishing pad containing an abrasive
mat eri al Bonddddsiveheapelishi agnpddFaAPrpad répl FahPadpectsuiitcille abr asi ve

mat eri al s.comrd s¢..f Qnpexagpleyparti ol es, o 25, f hdbs eleneats

cerium alum num_ silicon, 2|rcon|un1an§ partlc?ggggé ﬁard materials such
as silicomidadicde thsordamANEfi deumingmli SeFddm Par 6LeLfaRly suitable
pol i shing pads have a surface topography 30 characterized by replicated

m crostructures. Said mcrostructures ("posts") have_ for exanple the form

of colunm? BRAVISGNE EFPPRIFLERFY ot HA W IoRacodledsasbit FHFPHS Fd 1E6Rm of
pyram ds D¢ paryicaned1pypaskedsred2009200033DE Ki 8

In the second step of the edge polishing, in contrast to the
first step, preferably no additives such as sodium carbonate
106 (NapC0O3}), potassium carbonate (KzC0:), sodium hydroxide (NaOH),
potassium hydroxide (KOH), ammonium hydroxide (NH.OH),
tetramethylammonium hydroxide (TMAH)} are added.

However, the polishing agent slurry can contain cne or more

15 further additives, for example surface-active additives such as
wetting agents and surfactants, stabilizers acting as
protective colloids, preservativas, biocides, alcohols and

complexing agents.

20 The method according to the invention uses a polishing pad
containing an abrasive material bonded in the polishing pad
{FAP pad or FA Pad).

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

nitride and diamond.

Particularly suitable polishing pads have a surface topography
36 characterized by replicated microstructures. Said

microstructures {(“posts”) have for example the form of columns

having a cylindrical or polygconal crcess section or the form of

pyramids or truncated pyramids.

35 More detailed descriptions of such polishing pads are contained
for example in WO £2/13680 Al and US 2005/227590 Al.



. The use of cerium oxide particles bonded in the polishing pad is
particularly preferred, cf. also US 6602117 Bl. 5 The average particle size

of the FAZnpobheiitgmad is preferably 0.1-1.0 pm particularly preferably
-0.1-0.25 pm A polishing pad having a nultilayered construction conprising

a layer containing abrasives, a | ayer conposed of a stiff plastic M and

al so a conpliant, non-woven | ayer, wher&in the |ayers are bonded to one
anot her by means of pressure-sensitive adhesive layers, is particularly
suitable for carrying out the nethod. The | ayer conposed of a stiff
pl astic preferably conprises M pol ycarbonate. The polishing pad can contain
an additignal |aye conposed.gf OI%urfthane oam One ofbthe | ayers of
the poli shing*Padh SR PEATS I BT H S Tade ™ “fite *Conrpfi BREFayeY R%‘y

pr ef er abl ¥s aparontavdvaeniiyl ayerfer28d Thef corida At dé@pan 7pBef erably conpri ses
pol yester fibers. A layer conposed of polyester fibers inpregnated with
pol yurethane is particularly suitable ("non-woven"). By neans of the
conpl ifant Thayaveradee ppad ivdeght ze apl behaddi apl3@hand Pafll &w cont i nuous

ransiti ogsecThe, ComLiany Layepapelerably forsespegds 10othe fiet tom st

| ayer of the polishing pad. Situated above that there is preferably a foam
| ayer conposed of pol yurethane, for exanple, 35 which is fixed on the

conpl i ant a| GyEBf sKhdTRARS hakiah AGHESE VE: Janel .codisitiabedoabeyepthe: BUsf oam
is a |layer conposed of, a X e .
layer containing abrasives, a layer compesed of a stiff plastic
10 and also a compliant, non-woven layer, wherein the layers are
bonded to one another by means of pressure-sensitive adhesive

layers, is particularly suitable for carrying out the method.

The layer composed of a stiff plastic preferably comprises

15 polycarbonate.

The polishing pad can contain an additional layer composed of

polyurethane foam.

26 One of the layers of the polishing pad is compliant in this-

case.
The compliant leyer is preferably a non-woven layer.

25 The compliant layer preferably comprises polyester fibers. A
layer composed of polyester fibers impregnated with

polyurethane is particularly suitable {“non-woven”).

By means of the compliant layer, the pad height can be adapted

30 and follow continuous transitions.

The compliant lavyer preferably ¢orresponds to the bottom most
.layer of the polishing pad. Situated above that there is

preferably a foam layer composed of polyurethane, for example,

35 which is fixed on the compliant layer by means of an adhesive

layer. Situated above the PU foam is a layer composed of a



. 2009P00033DE/ Ki 9 harder, stiff material, preferably conposed of a hard

pl astic, for which polycarbonate, for exanple, is suitable. Situated above
this stifpobayerozspihe | ayer having the microreplicated structures, that
“is to say the actual fixed abrasive |layer. 5 However, the conpliant |ayer
can al so be situated between the foamlayer and the stiff layer or directly
bel ow the fixed abrasive layer. 10 The %arious |layers are fixed to one

anot her preferably by means of pressure-sensitive adhesive |ayers (PSA).
The inventor has recognized that a polishing pad without the Pt) foam |l ayer
that is ahasgsrpresefi natstrhelprppefarsbdy ¢didddedelii shhagdpatisstiaads to

900d T esukLs: 1o Nih £aS8e,Lhe PELLSL G PAd COTRIIa8S 2 LaYBL having the

m croreplTca ures nmposed o
stiff plasboree stichs asst-ﬁcﬁ y@aﬁbomat ehev\hey@lr rham&@hmmpr:uranemiay@tr%ban be

ei ther thgtﬂ%ggﬁféQr gbggtEB”EQ?ttﬁéygétﬁﬁltfﬁ%é&“dﬁ%@' 09ePadyeIhese novel

polishing pads are 'suitablé i'n pafticular for use a nulti-plate
pol i shi ng nmachi ne (AMAT Reflection from

However, the compliant layer can also be situated between the
foam layer and the stiff layver or directly below the fixed

abrasive layer.

10 The various layers are fixed to one ancther preferably by means

of pressure-sensitive adhesive layers {(PSA).

The inventor has recognized that a pelishing pad without the PU
foam layer that is always present in the prior art of FAP

15 polishing pads leads to good results.

In this case, the polishing pad comprises a layer having the

microreplicated structures, a compliant layer and a layer

camposed of a stiff plastic such as polycarbonate, wherein the
20 compliant layer can be eilther the middle or the bottommost

layer of the polishing pad.

These novel polishing pads are suiltable in particular for uss
in a multi~plate polishing machine {AMAT Reflection from

25 Applied Materials, Inc.). This polishing machine comprises a 5
zone membrane carrier, which permits the pressure profile of
the carrier to be set differently in 5 zones. In conjunction
with the cdmpliant polishing pads, this leads to outstanding
results with regard to the geometry of the polished wafers.

30
The grain sizes of the FAP polishing pads used are preferably
greater than or equal to 0.lpm and less than or equal to

1.0 um, particulaxly preferably 0.1-0.25 pm.



.25 Applied Materials, Inc.). This polishing machi ne conprises a 5 zone
menbrane carrier, which permts the pressure profile of the carrier to be
set diffepe0pby00335E Z0nes. I n conjunction with the conpliant polishing
"pads, this leads to outstanding results with regard to the geonetry of the
pol i shed wafers. 30 The grain sizes of the FAP polishing pads used are
preferably greater than or equal to 0.1Fm and |less than or equal to 1.0 pm
particularly preferably 0.1-0.25 pm 2009P00033DE/ Ki 10 Commercially

avai |l abl e automati c edge polishing nmachines are suitable for carrying out

t he met ho@ommeonrih gy tavailebilegventioatis ¢dge Ipslicdsaeg rhehseas caneuct or
wafer is fi 1y rotati s = WM : .Ssemiconduct or waf er
proj ecti ngbﬁgg%%% ﬁ%%%x@)ﬁn Aoggn%?%%%%%%a?&n%ﬁﬁgﬁes%i %gdr um which is
inclined byvanspdrific angle with respect to the chuck and to which the FAP
polishing pad is applied, and the chuck with the 10 sem conductor wafer are

delivered_to one another and pressed onto one another with a specific
contact prRsEli® GHIe tfe SSOECORFRGEAY RS Tontizffodsl ¢ SappraEel

Duri ng t heoegdgenpatiehi NGsithhehehueki vbhdusher semooRdueter 14§ ¥aj&id hel d
onit is J’Cot ated central I%t%aéPr ef e\r:agl% onge. revol ﬁl on of .the, chuck | asts
20-300 s, “PartFEU art PErer-dbF 86 18P LTS (ti8h PR, 120 A

pol i shi ngidelimeditbch ispeedvdrednyilehwitle pedpadt ng pad ahdcksapseferably
rotated c I rot.ati.onal speed_of. 300- 1500 1 n- articularly

pr ef er abl "?/Q%%%é%%%t’grﬁf raocll,lastgﬁggt ﬁgacﬁgcﬁp%%lee%elainvdgrt@& tci‘ugﬁew%\%%t%}éer, t he
pol i sh¥ ngserivebigipsetaichl kaeeliplavrencdet e ione argltden ehdrespestdto the
25 sem co t t.he .sed] c i i t he chuck
Tn cuon Dby P Bl N e 2o BRLERROL A I RireRRRR LhdSE O e
accessi bl et oshheg paldshidfg congnuously supplied.

During the edge polishing, the chuck with the semiconductor
15 wafer held on it is rotated centrally.

Preferably, c¢one revolution of tThe chuck lasts 20-300 s,

particularly preferably 50-150 s (revolution time)..

20 A polishing drum, which is covered with the polishing pad and
is preferably rotated centrally at a rotational speed of '

300-1500 min™}, particularly preferably 500-1000 min™

, and the
chuck are delivered to one ancother, the polishing drum being
set obliguely at a setting angle with respect to the

25  semiconductor wafer and the semiconductor wafer being fixed on
the chuck in such a way that it projects slightly beyond the

chuck and is thus accessible to the pelishing drum..

The setting angle is preferably 30-50°.

30
The semiconductor wafer and polishing drum are pressed onto one
another with a specific contact pressure while a polishing
agent is continuously supplied, preferably with a polishing
agent flow rate of 0.1-1 litexr/min, particularly preferably

35 0.15-0.40 liter/min, wherein the contact pressure can be set by

means of weights attached to rolls and is preferably 1-5 kg,



.The setting angle is preferably 30-50. 30 The sem conductor wafer and
polishing drum are pressed onto one another with a specific contact

pressure whbbepGoPele ghi ng agent is continuously supplied, preferably wth
-a polishing agent flowrate of 0.1-1 liter/mn, particularly preferably 35

0.15-0.40 liter/mn, wherein the contact pressure can be set by nmeans of
wei ghts attached to rolls and is preferably 1-5 kg, 2009P00033DE/Ki 11
particularly preferably 2-4 kg. Polishing drumand sem conductor wafer are
preferably noved away from one another after 2-20, particularly preferably

after 2-8pareveohdiionoafrdheisentconguctori ywafef dfurdlntthe chuck hol di ng
the 5 senicondug%gr waf er, EX e For edge olishin% machi ne of the
Sl

f anpl
Speedf am EP3OBF VG e, VP G A Ra§ 6 6% FHAY SRRy °BBt EPAGReT
par anet er afaee 3404 alde-fiomlcalyybpgfobiblies Meihad-ggceerdingidns the

invention,{a range that, is preferred en carryin ut the nethod according
to the in&éﬁt?%% %?sﬁﬁﬁﬁ%i%% FriPra%Br ?iéﬁ%ﬁ #iéiﬁg ﬁgﬁentheses):
-cont aft pewmssomauaheod ngefead.i shing: 3.0 kg (1.0 - 5.0 kg)

Example

For an edge peolishing machine of the Speedfam EP30C-IV type, by
10 way of example the fellowing setting parameters are suitable

for carrying out the method according to the invention (a range

that is preferred when carrying cut the method according to the

invention is specified, if appropriate, between parentheses):
15 - contact pressure during polishing: 3.0 kg (1.0 - 5.0.kg)

- rotational speed of polishing drum: 800 RPM {300 ~
1500 RPM)

26 - rotational speeds of chuck/semiconductor wafer: 85 sec/

revelution {20 - 300 sec/revolution)

- revolutions of the semiconductor wafer: 4 (2 - 20

revolutions)

25
- polishing agent flow rate: 300 ml/min (100 - 1000 ml/min)
- polishing agent concentration: e.g. 0.8% KyCOs
(onimportant, any other desired concentrations possible)

30

- type of polishing agent: e.g. 5% 510, Levasil™ 200 from

Bayer, many others are conceivable

- setting angle of polishing drum with respect to the wafer:
35 40° (30 - 50°)



rotational speed of polishing drum 800 RPM (300 - 1500 RPM 20 -rotational
"speeds of chudk/sem conductor wafer: 85 sec/ revolution (20 - 300
sec/ revol %bl 8“% $evw,o utions of the sem conductor wafer: 4 (2 - 20
revolutio 9 FURY %[Pwt‘rrﬁglagent flowrate: 300 mM/mn (100 - 1000 m/ m n)
pol i shi ng agent concentration: e.g.0.8%K2CO3 (uni nportant, any ot her
desired concentrations possible) type gf polishing agent: e.g. 53 3i02
Levasi I m 200 from Bayer, many ot hers are conceivable setting angle of
polishing drumw th respect to the wafer: 35400 (30 - 50) 2009P00033DE/ Ki
12 pol i shj ng. pad:._ fixed rasLy ol i shin s_e..d. .conprising cerium
oxi de parti cl {?&p%rltnigclpg‘dgi zfggeg. _aLp é%veprsﬁﬂlgﬂﬁ%% p%d% 6‘8'

comprising cerium oxide particles, particle sizes 0.1-0.25 pm

- pelishing duration: 340 sec (150-600 sec)



pol i shing duration: 340 sec (150-600 sec) 13 Patent Clainms 5 1. A et hod
for polishing the edge of a sem conductor wafer, conprising: (a) providing
a sem conduct or wafer which has been polished on its side surfaces and
~whi ch has a rounded edge; (b) polishing the edge of the sem conductor wafer
by fixing the sem conductor wafer on ascentrally rotating 10chuck,
delivering the sem conductor wafer and a centrally rotating polishing drum
which is inclined with respect to the chuck and to which a polishing pad,
containing fixedly bonded abrasives, is applied, and pressing sem conduct or
waf er and polishing drumonto one another while a 15polishing agent
sol uti orPEerrAiddi@ansno solids is continuously supplied. 2.The nethod as
claimed in claim1l1, wherein the polishing agent solution is water or
aqueous sol utions of the 20conpounds sodi um carbonate (Na2002), Potassi um
carbonate (K2003), sodi um hydroxide (NaOH), potassium hydroxi de (KOH)
among um_ hydroxide GNeEdOH 61 t et 1 agretry |agaonizum byat oxhaec{MAE)fear any
desired m xtures thereof. . ) - .

comprising: {a) providing a semiconductor wafer which has

been polished on its side surfaces and which has a rounded

edge; {(b) polishing the edge of the semiconductor wafer by

fixing the semiconductor wafer on a centrally rotating

10 chuck, delivering the semiconductor wafer and a centrally

rotating polishing drum, which is inclined with respect to

the chuck and to which a polishing pad, containing fixedly

bonded abrasives, is applied, and pressing semiconductor

wafer and polishing drum onto one another while a

15 polishing agent soluticn containing no solids 1is

continuously supplied.

2. The method as claimed in claim 1, wherein the polishing
agent scolution is water or agueous soiutions_of The
20 compounds sodium carbonate (NapCOsz), potassium carbonate
ﬁQCO3), sodium hydroxide (NaOH), potassium hydroxide (KOH),
ammonium hydroxide (NH, OH), tetramethylammonium hydroxide

(TMAH) or any desired mixtures thereof.

25 3. The method as cla;med in ¢laim 2, wherein the pH value of
the polishing agent sclution is 10 to 12 and the
proportion of the stated compounds in the polishing agent
solution is 0.01 to 10% by weight when the polishing agent
solution is an agueocus solution of the stated compounds.

30

4. The method as ¢laimed in any of claims %1 to 3, wherein
after a first edge polishing, a second edge polishing
takes place, but with a polishing agent slurry that

contains abrasives being supplied.



25 3. The nethod as clained in claim2, wherein the pH value of the
pol i shing agent solution is 10 to 12 and the proportion of the stated
conpounds in the polishing agent solution is 0.01 to 10% by wei ght when the
pol i shing agent solution is an aqueous solution of the stated conpounds. 30
4. The nethod as clainmed in any of claiygs 1 to 3, wherein after a first edge
polishing, a second edge polishing takes place, but with a polishing agent
slurry that contains abrasives being supplied.. 14 5. The nethod as cl ai ned

(noclaim 4 VRSl Gl the.0r oporsLen: ofc1he, abr apkye: RLEL] Aloldtdihg
pol i shing agent sl'urry I'n accordance with steps c) and d) is preferably
0.25 to 20% byf weisghbra6ivFheaherhol by Elainmedshanel ajmd dyuigy wher ei n

the abrasive oezrdﬁ.%lce' pithespoblshi ng.&gent; SLULEY, CONPT§ SES Qneer nore
of the oxides of the elenents alumnum ceriumor silicon. 10 7. The nethod
as cl ai med i °x|¥@56,. wherein the polishing agent slurry contains
collaojdally disperse silica. 8. The nmethod as clainmed in claim?7, wherein
the pH value of the polishing ,agent slurry lies_in the range of 9 to 11.5.

9. The nkt hod' & "aHicfedsi ALELAFM 87 Wheteih The pEPGaruR ©F°the poli shing
agent slurry isrsetvdyameansioinadietiyessiseleeiedt§ Eom spdiemricarsbonat e

(Na2CB), potassi um 20car bonate (K2003), sodi um hydroxide, (Na _.potassi um
hydr oxi de ( KCH)< %ﬂnﬁﬁﬂeuﬁrh§ﬁ?o? g%ef ©® ﬁgﬁ%gﬁeFhﬁ@é&ﬁ%ﬁ?%ﬁhlﬁ?droxide
(TMAH) or anyoflesiliednm xtures of said conmpounds.
10
7. The method as claimed in claim &, wherein the polishing

agent slurry contains collecidally disperse silica.

g. The method as claimed in claim 7, wherein the pH value of

15 the polishing agent sliurry lies in the range of 9 fto 11.5.

9. The method as claimed in claim 8, wherein the pH wvalue of
the polishing agent slurry is set by means of additives
salected from sodium carbonate (Naﬁxh); potassium

20 | carbonate {(KyCOs), sodium hydroxide (NaCH), potassium
hydroxide {(KOH), ammonium hydroxide (NH,OH),-
tetramethylammonium hydroxide {TMAH) or any desired

mixtures of said compounds.

25  10. The method as claimed in any of claims 1 to 9%, wherein the
polishing pad used contains 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.

30

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

pad contains cerium oxide particles.

12. The method as claimed in claim 10 or 11, wherein the

35 _ average particle size of the abrasives is 0.1-1 um.



25 10. The nethod as clained in any of clains 1 to 9, wherein the polishing
pad used contains abrasive materials selected fromparticles of oxides of
the el ements cerium alum num silicon or zirconiumor particles of hard
materials such as silicon carbide, boron nitride or dianmond. 30 11. The

met hod as clained in claim10, wherein.the polishing pad contains cerium
oxi de particles. 12. The method as clainmed in claim 10 or 11, wherein
t he 35average particle size of the abrasives is 0.1-1 pm 15 13. The

met hod as cIaLged in cIaimiZk wher ei n the_averaggrparticle size of the

abr asi ves®is 671-TEZ5Dm° 42 THE Het hodtths ¢l &PAEGTnTaRy25# 73 %i ms 10 to
13, wherein therpotishiing pad-aenprisesvealiangsinde .asl ayer contai ni ng
abrasive materials, a |layer conposed of a stiff plastic and also a
conpliant, non-woven | ayer, wherein the |ayers are bonded to one anot her by
means of 1pr esSue ersensl tisveladhesi ve dayeris.ciB3msThe net had wisexdial med in
claim14, whergjin the layer conposed of a.stiff. plastic conprises.
polyg%rbonategﬁ%m?O %?f% tﬁgg as cf ai ned %%?n %ﬁdﬁlf4 8V@§5ggﬁ e e t he
pol i shi ng padzcoaprvsestanmiaddit Bohalet ayermrcetposed ofipdl yuestirane foam
17. The met ho S i LR . of .cl.al 4.tq 1 eLn.t npl i ant
|- ayer conprisggéﬁ%ﬁ%gé¥§%m?ﬁﬁgggf %%g ﬁ%ﬁgﬁnﬁ%ﬁgg'aghg a?%e%ﬂ?n €ay%of
clains 1 to 1Frewherddch thensenaiedhatctvmamfert praswatersenppolsed of
nonocrystal | i pensiéiiLanhaving a diameter of 300 mmor greater.

10
15. The method as claimed in claim 14, wherein the laver

composed of a stiff plastic comprises polycarbonate.

i%6, The method as claimed in claim 14 or 15, wherein the
15 polishing pad comprises an additional layer composed of

pelyurethane foam.

"17. The method as claimed in any of claims 14 to 16, wherein
the compliant layer comprises polyester fibers.
20
18. The method as claimed in any of claims 1 to 17, wherein
the semiconductor wafer is a wafer composed of
monocrystalline silicon having a diameter of 300 mm or

greater.



