2009P00033DE/ Ki od for pollshlng t he edge of a sem conductor
waf er 5 $ﬁ89PHQQﬁ?P52KFeIates to a method for polishing the edge of a
sem conduct or wafer. The sem conductor wafer is usually a silicon
wafer or a substrate having |layer structures derived fromsilicon
(e.g. 10 silicon-germanium. Said silicon wafers are used in
particul ar for producing sem conductor conponents such as nenory
chips (DRAM, microprocessQrs, sensors, ght em tting di odes and
many nmore. 15M4FROGu PFt?°?éﬁbi?EnEh?seﬂﬂﬁe SfatﬁﬁméﬂggdﬁFtar wafer
sem conductor wafer are ever increasing, in particular for |arge

di aneters of the sem conductor wafer (diameter ? 300 mm). In
particular, the edge of the sem conductor wafer should be as far as
possi ble free of contam nation and have a | ow roughness. Nbreover
it 20 shoul d, be reslstaniato i ncreased, nmechani cal rresses duri

handli ngTR¥hantREF 2R edea58S0F Ca? s@ﬁFEBHdS@FoPO%éﬁanglF dedﬁﬁoﬁﬁaa

single cggﬁi@bnaagtarcqaﬁ@&atlver rough and non-uni form surface. It
of ten experiences spalling under nmechanical loading and is a source

of disturbing particles. It is therefore 25 customary to regrind the

edge i n ordesehhebgbictorel:henate wspahhiyng andidanngaren bhea
crystal and to provide it with a specific profile. Suitable grinding
equ.pnenﬁubétkﬁganhﬁvaﬁﬂtHey6rl SEriPETes AEriygd c6§PHnﬁF§lF88 tfed-

sen1qpndygl@éomaﬁéfmaﬁlbm figeddopiaitehavhigrst akkeuadnd ta particular
e against the likewise rotating morklngas Eface

dellvereg by |ta e g B
of a machPhi RECFBEINITREMAEERAHFRGE FEUPSREREE FPHOPhRS BEER 1pS
gener al | yprAM} hemi erspebcdksess, WBkEBo2ke SegHEedmiotangpuhdiesandd

have circunferenti al
many more.

15 The quality 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 a low roughness. Moreover, it

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

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

specific profile.

Suitable grinding equipment 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



35 surfa servi as_wor ki ng surfaces for machining the edge of
t he seni%@ﬁ@@@@&ﬁgaEV§F. The material -renoving grain is usually

2009P00033DE/ Ki 2 fixedly anchored in the working surfaces of the
machining tools. The grain used nornally has a coarse granul ation.
The grain size is usually specified in nmesh in accordance with
Japanese I ndustrial Standard JI'S R 6001:1998. 5 An average particle
size can he calculated fromthe nesh figures. |If qgrinding discs
havi ng fifR&eglandraticssdart® 96d "orkd "le PRt IEFSS 96 JhishdiATg 16k t en
al so enpkeyed. Bueh friane @si-adindgr@il96s hakawe cdaHsaNyrainan tforf.r ame
mesh 1000 up to nesh 4000, e.g. thaose commercially avail able fr.om
Di sco CoPparat FdRe I &rddy SBRGig eCche e B1RFdr Sifom SINTE &t iditd:
si zes t hghpabysway nelistexanplseani®ytd 5260 re@ovaspewds to an average
particle size of 15 9.5 pm nesh 5000 corresponds to an average

partitle size of 2.5 pmand mesh 8000 corresponds to an average
particl easi 2@c@bgel pd ripc 1 ENG iaveicage bRalklkilehe aSicte F rdutl ithg e
grinding are from20 approximately 3 pmup to 10 pm If grinding
di scs hattAY“ESarse granulation are used, the average grain size is
greater than 10pm and up to usually 15pm These gri ndi ng machi ni ng

it oSt R AR IR R )R

to resmi Aige thenadag syrbagen afllser chipe cgdge mewhdifge kiridding discs

subsequept Tachlnlng:18490n Lie AMBlehe2H99 ob L3S BRER 4000, e.q.
those commercizlly available from Disco Corporation. It emerges
during the conversion into 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 pm 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 pm 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 subsequent 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 methed cof this type, in which the



30 ground and treated with an etching nmediumis therefore usually
pollshed2 %ﬁ FOROs EE! Ithe edge of a centrally rotating

sem conduct or wafer |s pressed against a centrally rotating

polishing drum 35 with a specific forceg (contact pressure). US

5,989, 105 di scl oses an edge polishing nméthod of this type, in which

t he 2009P00033DE/ Ki 3 polishing drum conprises an al um num al |l oy and
a polishing pad is applied to said palishing drum The sem_conductor
waf er i Spoggégpp@ FArKEd CORPE iest ARafdiHoMTer119Ys 4ncald &P ldimdiey pad

The edge s0kpbhe e3e fC @RAWC RN 1\Wafily RIr@ine C irh D @MaRE drldf ct4C kua rRl#Ch s
5 that it is _freely accessi to the pollshlng drum _I.n these

custonarysééééypgﬁﬁ§ﬁlﬁ@ ﬁeFH@&sW% Fpaclioedrad tRecaldes GeGiet e

in the eéageraglQﬂeOEehh%dﬁa@d@@Qn@ug@gr watielcr s HABYRS $8leY chuck, such
i nfluenced. This is assqciated wi,th the act that 10 with the

rel at? velyatséft 16dd&cdri SR Siads” t&bé@elﬁoﬂﬁﬁ?lnéa§§“€kelatlvely
soft polishing pads to which silica sol is applied are usually
used), not only the edge itself but also an outer part on the fro

and/ or ré&rt§?6€ GHSERBALIECERd QSSRGS BREROS0 iLh &G Tdd AT, the

whi ch Camobﬁleéébﬁbﬂﬁg By, the %@@@ k5ga@@eo%dtﬁﬁl@@mﬂdaUhddator wafer
polishing pad to which polishing slurry is applied. This has
the ef fecf Pﬁgﬁrﬁﬁ%ﬁvépfﬁ§epﬁ38edT ﬁfé@té&sﬁ&ﬂaGﬁﬁy ﬂﬁhtﬁéeré&F6nt&Pt

the aetughtadgaebutlaksechly “be&radideienipdd 189neN parist/hesfkidont amd/isor
rear side. 20 It _was an object of the invention to offer a sol u |Qn
to this Cafg tSEéé‘GllHellﬁeS&lfécaH’\?&H’tsgdé‘@ BREhE prindChast 1 e SOYj eét

of the ipypnikanairs aehizev u@%dﬁﬁaﬁ%tohn&yﬂﬁhﬁoédgkoﬁt@@ﬁﬁshmmgaﬁ@@ an
edge of a sem conductor wafer, conprjsin
outer part on the front and/or rear side of the semicondcutor
wafer 1s polished as well, which can be explained by the hard
15 edge “dipping” into the polishing pad to which polishing agent
slurry is applied. This has the effect that removal is indeed
effected not only in the region of the actual edge but also in

the adjoining region on the front and/or rear side.

20 It was an object of the invention to cffer a solution to this

and to avoid the disadvantages of the prior art.

The object of the invention is achieved by means of a method
for polishing the edge of a semiconductor wafer, comprising:

25 (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,

300 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 polishing agent sclution containing no solids
is continuously supplied.

35



25 (a) providi % a sem conduct or wafer which has been polished on its
si de sur A68FCARS 3WEI/EH has a rounded edge; (b) polishing the edge
of the sem conductor wafer by fixing the sem conductor wafer on a

centrally rotating chuck, delivering th% sem conductor wafer and a
centrally rotating polishing drum 30 which is inclined with respect

to the chuck and to which a polishing pad, containing fixedly bonded
abrasives, is applied, and pressing sem conductor wafer and

pol i shi n@’r@ﬁ@wgﬁk smdReimgndhat Wiel & nyepdliioshiarg adermeshlim itde

contalnlgg d%ﬁ%'@ialh% CANHIARY Sl BeRRki.ed. 35 2009PO0033DE/ Ki 4
Preferre gnbo Iments of the invention are clained in the dependent

clains or described below. The invention is based on a sequenti al

edge pol irgli ﬂglv%t&'a% i3 %%%lea o HowdahrashveRQ ihiitkhing on the
technology By neans of the latter, it 1s possible to |nfluence t he

waf er5 eBgeisnod faxge: edrmader DALLKEINY meahniod@dhe adj oi ni ng
regi on of front and/ or rear side of the sem conductor wafer, 10 and
thus for exanmple to set the desired geonetry and surface propertles
only on Bhemgafer cdd§de HeELEARP pdd 1ds &@sisddiegiiof ileddtaR Itarider ad@r
much | esgqqe0qRr @S%h%%tfe@a&am%rp%@mu&g ﬁ@@%ﬂ%@d 2% Brdaichgand

15 affords the advant age, noreover, of producCing the renpval w thout
al kal i neTEgAQ8d 0S| Freats@nd/og. gearusidey Ofsithg @FmiSaRaUGHe rs dadEion

- whigh addi tthgeakbx- @\!;%m@ieo%ld %@tﬂ&h@g%@tsu%@t IRIARRMy QD h&ace
front side of the wafer and thus the additional adverse i nfl uencing

of the wakepestirgcenly gy ﬁéle vator edge.

The FAP pad used is significently 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

30 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 semiconductor wafer that has been polished by means

35 of DSP (double-side polishing) is provided. The semiconductor



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

light scdC0SFEOIPR3DEH Kiccount of incipient etching. A short soft
pol i shing step using softly removing silica sol can subsequently be
effected as required on the sane FA 25 polishing pad, in order to
realize a reduction of the edge roughnéss and edge defect rates. The
two polishing steps can be coordinated with one another such that a
targeted positive influencing of the wafer edge 30 geonetry and
surface @@lﬁebe hper Bomeeid Arict Isvige d@df@rds;e:eidnﬁyum@imm off arhedgsf ¢irinding

partial E%%dpgmg?%lwg%e 6%9%58§ﬁd g@i%&.ag%r side. Firstly,

a sem con uctor er tha has bee y nmeans 35 of DSP
(doubl e-si de polishing) is provided. The senlconductor
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edge grinding netho expl ai ned previously in the prior art
sem conddeston wihers iive lyokicskled loy megnsusitagep@f sthiled 15 @r@mrd and
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conpressi bl e po h contai ning y bon e abrasiv

whi | e anaéﬁfﬁéﬂl‘fﬁérs@’ﬂ?&t—lﬁoﬁm & lkagpniee o Lpitdfoar dlsl ywur®ldeeot hi ng step
i s subsequently effected in a 10 second step on the sanme polishing
pad while a silica sol is supplied, such as e.g. danzox 3900 with
appr oxi ntefgrablyy awéﬁ@@ﬁhOﬂGSﬁGEP Gsanszbrelveotily ehdestedudn Fane

for g polsbéghﬂg s@gﬁmons lt‘k&"e”éam?é5 %flfl%'iﬁﬁilga%a%l GRngentr %thl@é Sl rI's

| ncor por ate Japa base sol ution of his concentrate has a %
of 10.5 aﬁapééﬁtial Agchappr &xidmafeyzo% @)?O\Q/elwgﬁlh ereexisiagel ySii@p by

havi ng aPeFYHEAYE si0,.

Glanzox 3900 is the product name for a polishing agent slurry
15 offered as a concentrate by Fujimi Incorporated, Japan. The

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

approximately 9% by weight of colloidal Si0O; having an average

particle size of 30 to 40 nm.

200 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.

Silicon 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)



particle _size of to. 40 nm 20 It has been found that the
.npa.rneﬁPOBPOPHé3P§é§F geonetry in the edge region of the

sem conduct or wafer as observed in the prior art is avoided by the
nmet hod according to the invention. A further advantage is that
pol i shing agent entrainnents in the 25 renoving step of the edge
pol i shing and thus the occurrence of surface defects on account of
uncontrol |l ed incipi ent etchln% the wafer surface are avoi ded. The
i nvent i oRaV&ngi F8Et BHLiA YpEHSTOMPAY £6Tt N6 Sriehithien§egd cogguctor
sem condyghgstwef ers having a diameter of 300 nm or greater,
especially preferably having a dianeter of 450 nm Silicon is
particularly preferred as sem conductor material. 35 The polishing

agent SOHahéeeruseﬂedpbu&gh&h@ 8 gatp@bu&huaa cSin a&@ot&©n%hﬁﬁ|95t
case, water preferab y deionized water % g& 2009P00033DE/ Ki
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such as sodlun1carbonate
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hydr oxi deTh b, ahot HaBEBY arweaku hydiexicde (TVAH) or any
desired m xtures thereof. 10 The use of potassium carbonate is

especially preferred. The pH val ue of the polishing agent solution

pref gy abiyel 188 bR pathargamotatBohatd2iandshbe ipnopopedaretdthe
stated compounds in the polishing agent solution is preferably 0.01
to 10% by 15 weight, particularly preferably fromO0.01 to 0.2% by

wei ght . rHbBeppolhshikngragaat psokuhia eadntusbherienepeeficabnlgneies in
a range of 10 to 12 and the proportion of the stated compounds
in the polishing agent solution is preferably 0.01 to 10% by
15 weight, particularly preferably from 0.01 to 0.2% by weight.

The polishing agent scolution can furthermore contain one or

more further additives, for example surface-active additives

such as wetting agents and surfactants, stabilizers 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 polishing.

25
The proportion of the abrasive material in the polishing agent
slurry 1s 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 particle size is 5 to 300 nm, particularly
preferably 5 to 50 nm.
35



nore further additives, for exanple surface-active additives such as
wetting ZYEPO0R3FDEMHact ant's, stabilizers acting as 20 protective
col |l oi ds, preservatives, biocides, alcohols and conplexing agents. A
pol i shi ng agent containing abrasives is,psed in the preferred second
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 weight. 30 The size

di st ri butfinen 25F 2R CaBledsinie Imstordis osark mater liad  thadr @eghapically

mar kedl y appeaRdahe the AveladaRatial € sz d$H1% SUE MBre of the
particularly preferably 5 to 50 nm 35 2009P00033DE/Ki 7 The

abr asi ve oFdCes 8If E&epSleEend spalerimuny h Se Hedh &4 &I YFCoY-enoves t he
substrate material, preferably one or nore of the oxides of the

el ements alumnum ceriumor silicon. 5 A polishing agent slurry .
cont af ni AgPESHIEHilagN RPedits Fdige Ysiaonda 1 rilg dp atiledidadily pemensed sijldca

the second stepieflithhe MR@ldeshi ng, in contrast to the first
step, preferably no addifives such as sodium carbonate 10 (Na2CX3),

pot assi um carbonate (K2CO3), sodi um hydroxi de (NaOH), potassium

hydr oxi den( K8 scamenistahyd @xicde doiHiehi sHiely,anet RYAmRH W8 the
hydr oxi de (TMAH) are added. However, 'the polishing agent, slurriﬁfan

cont ai n &A&Sér SkbPe Prefgrahdy AddiddNdd VesosUSkams &S S RONAME

addiﬁbV93N§E@@Q%Spotassium carbonate (K;CO3), sodium hydroxide {NaOH),
potassium hydroxide (KOH), ammonium hydroxide (NH4OH),
tetramethylammonium hydroxide (TMAH) are added.

However, the polishing agent slurry can contain one or more

15 further additives, for example surface-active additives such as
wetting agents and surfactants, stabilizers acting as
protective ceolloids, preservatives, 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
30 characterized by replicated microstructures. Said

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

having a cylindrical or polygonal cross section or the form of

pyramids or truncated pyramids.

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



wetting a%ents and surfactants, stabilizers acting as protective
col | oi ds 209P8980330EV&ES, bi oci des, al cohol's and conpl exi ng agents.
20 The nethod according to the |nvention uses a polishing pad

cont ai ni ng an abrasive nmaterial bonded %n t he polishing pad (FAP pad
or FA Pad). Suitable abrasive materials“conprise for exanple

particles of 25 oxides of the elenents cerium alum num silicon,
zirconiumand particles of hard materials such as silicon carbide,
boron nitride and dianond. Particularly suitable polishing pads have

a_surfacerkopagr 3phye 3oncAnAG! oiirteg by kRbldutatiof dHCERALIGLY 85

Said mcrostructures ("posts") have for exa%p e the formof colums
havi ng aléyPefdicedkrrdy paefgerald cicdss adéet Usn S&024He Bdrm of
pyram ds or truncated pyram ds. 35 More detail ed descriptions of such
pol i shing pads are contained for exanple in WD 92/13680 Al and US
2005/%27%9@ AVeraggoPegtishr kiize cfhé&hgs&PEf POddistinexiPdé p&rticl es

bonded i r%%%regllys bi ng 10ad i, Sp%%tllc%lila@frﬂyy Y pied e%raﬂoqqz oG- 0alo$0 1S
6602117 The aver age partlc e size of FAP polishing pad is
preferably 0 1-1.0 pm particularly preferably 0.1-0.25 pm A

pol i shing B@qlgﬁ\ihggpadmla%h@y%r egh1¢qnat et %n%%ardtsuo&g c%marasé%g a
contai ni ng abrasivés, a | ayer conposed _of a stiff plastic 10 and

al so a cORPETaRENtASALRGY ERIES)EES wWhelaRTt FerPapeds Ofr @ SeAddd Plgstic

one ggot hgn axsaean%ogh 19%%%8%%@%%% V8 yRNeHNS o ihAY LS 1aiv@rs are
particularly suitable for carr ing out the met hod. The | ayer

conposedbendgdstprf PTg asOtESr eﬂﬁﬁpﬁ ednpressyre-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.

20 One of the layers of the polishing pad is compliant in this

case.
The compliant layer 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 layer preferably corresponds 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



15 pol ycarbonate. The polishing pad can contain an additional |ayer
conposed28p9P8@p@@ﬁ@Vﬁ£ne foam 20 One of the layers of the polishing
pad is conpliant in this case. The conpliant |ayer is preferably a
non-woven | ayer. 25 The conpliant |ayer preferably conprises

pol yester fibers. A |ayer conposed of polyester fibers inpregnated
with polyurethane is particularly suitable ("non-wven"). By neans
of the conpliant |ayer, the pad hei ght can be adapted 30 and foll ow

contlnuo@§rﬁﬁémsﬁﬁﬂéﬁsmaﬂﬁ?hﬁ%nﬂﬁﬁ%ﬂﬁﬂ%%#ﬂ'q%mﬂQﬁQﬂﬂQf'@bﬁﬁ@§b§#@§ﬁﬁ§r
the bOttggkngﬁﬁchl qu% @ ROl 13 @%aﬁ%ﬁbfShkyéﬁﬁgxﬁﬁgyeﬁwﬁﬁated

there is preferably a oan1|a ér conpose ol yur et hane, for
exanpl e, aQQVﬁhﬁbﬁsl§tﬂﬁieéadﬁrtﬁé dEdveplisaier méwéﬁmb¢hﬁeaﬁ§i@ﬁ%Qilcated

adhesi ve s+ h-ayeliredl, t yahed jabewe dhe thd 1:0ama1s 14 JRY &b GRS ad Rfr 2
2009200033DE/K| 9 'harder, stiff material, preferably conposed of a

hard plastic, for which polycarbonate for exanple, is suitable.

Si tuat edy,ghoue, thing Skdf slaaxenadvert kel ayel RaViNg fhed between the
nlcrorepllcated structures, that is to say the actual fixed abrasive

| ayer. 5IPBHiedevert RAdcERS! SAALT APSRICRF AligeTrd Ysibadare dFhise tiiwen

t he foagbgggggeaqq¥gge stiff layer or directly below the fixed

abr asi ve | ayer he various |layers are fixed to one anot her
preferably by neans of pressure-sensitive adhesive |layers (PSA). The

i nven§ or thasvheseani 2e¢erhatrd Raldedhnicng PRd MRAH Jh&PQu1y by means

cf pressure-sensitive adhesive layers ({PSA).

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

I5 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

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

layer of the polishing pad.

These novel polishing pads are suitable in particular for use
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 compliant 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.lum and less than or equal to

1.0 um, particularly preferably 0.1-0.25 pm.



foam | ayer that is always present in the prior art of FAP 15

pol i shi ng92&80Sa&E /£3 good results. In this case, the polishing pad
conprises a layer having the mcroreplicated structures, a conpliant
| ayer and a | ayer conposed of a stiff qbastic such as pol ycar bonat e,
wherein the 20 conpliant |ayer can be either the mddle or the
bottommost | ayer of the polishing pad. These novel polishing pads
are suitable in particular for use in a nulti-plate polishing
machi ne CANEErRépLASt 2yiF ifledhe2 3 UAsBIatdd Metdsr iPRls shipg paciqings are
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the pressure profile of the carrier to be set differently in 5
zones. | ANEBALEREri on with the conpliant polishing pads, this |eads
to outstanding results with regard to the geonetry of the polished
wafers. 30 The grain sizes of the FAP polishing pads used are

pref e ablly tHiearaser h&hcor 8GN eton pntesrd Ysedd 3ekartor EGRAIT3IY

1.0 pm pathikeHbathyich, ef@rablih el .shnld. o it 20QIRRE0IIE/LE iHY beyond
Commerci al ly avail abl e automati c edge polishing machi nes are |

sui t abl eth8r CBEFKyi Ag C6GL reld YnePhed 1adc BditnG g Rami ety df. 5

In this @zaé@inbaeb?em coRAUGHRr MRARYN Wit H ieathelt acCeme attk and to
rotating chuck, w th the_sem conductor wafer projecting beyond the
chuck. AvBéRPr Bhry FASt ROLAGDASG 8ROnG Sd el 1wl c B Tics tihfe IGhived it the

specidi ¢ saRgkenvhitRoespeel Lot bR 16RUGkPRE R WhicthdrhendABressed
polishing pad is applied, and the chuck with the 10 sem conductor

waf er ar 8788l PREr 88OtH°En¥ &RoPhEPSard 15T 698&@Ct pressure while the

polishing agent is continuously supplied.

During the edge polishing, the chuck with the semiconductor

15 wafer held on it is rotated centrally.

Preferably, one revolution of the 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 another, the polishing drum being
set obliquely 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 polishing 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 liter/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,



onto one another with a specific contact pressure while the

pol i shi ngO4§ERPLOBSDESKHI nuousl y supplied. During the edge poli shing,
the chuck with the sem conductor 15 wafer held on it is rotated
centrally. Preferably, one revolution of the chuck |asts 20-300 s,
particularly preferably 50-150 s (revoldflon time). 20 A pO|IShIng
drum which is covered with the polishing pad and is preferably
rotated centrally at a rotational speed of 300-1500 m n-"',

parti cul RREyippépelabbyeserabdr0 2midnky, &rd ishdénockigei ane del i vered
to one aeehfﬂeandhe%onz% L$RiNg A Wheing 1 ¢S &yl 'a%@i h%h 3ntelbitber
angle with respect to the 25 sem conductor wafer and

sem condaéter wafer QéﬁﬁgcﬂﬂﬁédYoﬁrefﬁéa@HNc@ftﬁrsécﬁraﬁwﬁ@hW%%?qﬁ:Of
proj ect Stﬁle' geﬁhxoﬁeyle@@rt e rethUek o@Nd hieS chitdk ﬁ%Q%isi%'gbltﬁet o the
polishing drum The setting angle is preferably 30-50. he

sem cbndgeméEoRAREECaENH2E6K-shi ng drum are pressed onto one anot her
with a specific contact pressure while a polishing agent is
continuously supplied, preferably with a polishing agent flow rate

of 0.1-1ExkpPBLenin, particularly preferably 35 0.15-0.40 liter/mn,
wherein the contact pressure can be set by neans of weights attached
torolls and is preferably 1-5 kg, 2009P00033DE/Ki 11 particularly

pr ef er abFgr2an ﬁ@gePQPﬂéﬁéﬁQGdﬁéﬁh&ﬁG ofeffCoR@eeEdrTWEFSL 0gid type, by
pref gy ably ”8¥EQX§ Xefﬁﬁglgaﬁléﬁﬁh e%et@ﬁh%rp%r%ﬁet%%%tbgél%hhﬁable
preferably after - revol utions o t he sém conductor wafer or of

t he chucﬁOﬁoParﬁglﬂaeogtséﬁﬁc@ﬁabeﬁoacwaﬁéﬂng to the invention (a range

that is preferred when carrying out 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)

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

revolution (20 - 300 sec/revolution)

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

reveolutions)

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

30

- type of polishing agent: e.g. 5% 810; Levasil™ 200 from

Bayer, many others are conceivable

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



Exanple For an edge | i shing machi ne of the Speedfam EP300-1V type,
w&@Qﬂ?Q%@ﬁ%&dgKﬂhe fol l owing setting parameters are suitable
for carrylng out the nethod according to the invention (a range that
is preferred when carrying out the nethg? 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 20 - rotational speeds of
chuck/ sem con&gétiehingf ®pd:85% igee) abrapdivat Ped icPdng peals e.g.
sec 1 evoluhban) gy eletilihan®:dlud e S6E1EaNuELN Maf Aized (2 1-285 um
revol utions) 25 - "polishing agen l'ow rate; 300 m/mn (100 - 1000
m/mn) polishing agent concentratlon e.g. 0.8% K2CO3
(uni npor tant, éﬁisﬁﬁﬂ%rdﬁ%%%&%ﬁ C@@©e@%%at&@@36@@s%@g|e) 30 - type of
pol i shi ng agent e.g. Si 02 Levasi | 20 from Bayer many ot hers
are concei vabl e - settlng angl e of pollshlng drumwith respect to the
wafer: 35 40 (30 - 50) 2009P00033DE/Ki 12 - polishing pad: fixed
abrasive polishing pads e.g. conprising cerium oxide particles,
particle sizes 0.1-0.25 pm polishing duration: 340 sec (150-600 sec)
2009P00033DE/ Ki 13



Pat ent C ai ns net hod for polishing the edge of a sem conductor
waf er, ggﬁﬁppgpééDE(§¥ provi ding a seni conduct or wafer which has
been polished on its side surfaces and which has a rounded edge; (b)
polishing the edge of the sem conductor fer by fixing the

sem conductor wafer on a centrally rotating 10 chuck, delivering the
sem conductor wafer and a centrally rotating polishing drum which
isinclined with respect to the chuck and to which a polishing pad,
containing fixedly bonded abrasives, is applied, and pressing

sem condpgieht wakemsand polishing drumonto one another while a 15
pol i shing agent solution containing no solids is continuously
supplied. 2. The nethod as clainmed in claiml1l, wherein the polishing
agent solution is water or aqueous solutions of the 20 conpounds

sodi um car bonat e QNHZCEB : potaSS|un1carbonate (K2C33), sodi um
hydr oki dé - ( Na@Hpetpetadsitumoy dhdxiddéhe REAE, of nﬁoﬁqm%QQﬂﬂqﬁEO&éwaferr
(NHAOH) , tet r@@ﬁblﬂlsaﬁ@vm amn phpariexinde a( EMk oddu@th 1d€8ifle@d which has

m xtures thereof. he net hod as clained in claim2, wherein the
pH val ue of Pﬁ@np8pﬁéﬁpﬁ& RFert SsGLGEI SHEtaces padiyhdy hRs 2 rounded

proportion of chhe;stahegdoaarpouddsnen cbde Rel ki @,@n@muuo%@xuwa%r by
is 0.01 to 10% by weight. 30 4. The nethod as cl ai ned of

clains 1 to 3fifhBlefhe SeMércRpCter €6§€rp8pl§hFﬁ&tr§1§éb6ﬁﬁa§&&€

poli sdi ng takgscrl, aa@h%trlwgt Rha RehiishnigckeentiaHed End &atcentrally
cont ai ns abrasi ves being BﬂlIEd 35 5. -The nethod as cl ai med

in
claim 4, mheréPﬁaFﬁégpP86éﬁ 8 95y hwhdpha disy dnrddaedaiith Egspect to
pol i shing agegheSkHuE¥ bAd to which a polishing pad, containing fixedly

bonded abrasives, 1s applied, and pressing semiconductor
wafer and pelishing drum onto cne another while a
15 polishing agent solution containing no solids is

continuously supplied.

2. The method as claimed in claim 1, wherein the polishing
agent solution is water or aquecus solutions of the
20 compounds sodium carbonate (Na,COs3), potassium carbonate
(K2CO3), sodium hydroxide (NaOH), potassium hydroxide
{KOH), ammonium hydroxide (NH.OH), tetramethylammonium

hydroxide (TMAH) or any desired mixtures thereof.

25 3. The method as claimed in claim 2, wherein the pH value of
the peolishing agent solution is 10 to 12 and the
proportion of the stated compounds in the polishing agent

solution is 0.01 to 10% by weight.

30 4. The method as claimed 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.

35 5. The method as claimed in claim 4, wherein the proportion

of the abrasive material in the polishing agent slurry in



2009P00033DE/ Ki . 14 _accordance with steps c¢) and d) is preferably
0.25 to Qﬂ%%l 6. The method as claimed in claim4 or 5,
wherein the 5 abrasive material in the polishing agent slurry
conprises one or nore of the oxides of the el enents al um num cerium
or silicon. 7. The nmethod as clainmed in claim®6, wherein the

polishing 10 agent slurry contains colloidally disperse silica. 8.

The nmethod as clained in claim7, wherein the pH value of. the .
pol i shi ng ageMCALGEMF] EEh BhRIRS Angerbidl it Preiprably g . Zhdo 20%
met hod as cl aiReqdijyrd .ai m 8, wherein the pH value of the polishing
agent slurry is set by neans of additives selected from sodium
carbonate (Na2CO3), potassium carbonate (K2CO3), sodi um hydroxi de

(NaOH), put asgiheMmt IO O (KD @A iwm hyr QSQi dehdM#AODhe 20
e

t et ramet hyl ammoni um hydr oxi de ((TMAH) or any desir m xtures of said
conmpotinds. 1023PFRE1LTE MeFeds- oy dimed'S PUMPIBMNTIeHSH Sy Y, SHEeises
the polishingrpad usRE-LCYH aAiHS AUIRS \BF MRLId 1dnferi® eahed in,f raPiun
particles of oxides of the elenments cerium alumnum silicon or

zi rconi um or Par t¢FESTof hard materials such as silicon carbide,

boron nitride or dianond. 11. The nethod as clainmed in claim 10,

wherein the polishin 30 pad contains cerjiumoxide particles. 12.

The nethdd as T&RalM%&d It 38 &AM DM £laiferei FSFRE 1hafdiadwtishing
partigl e sizeagknihe1abirasioes din0.cb1l dima13s B spEesaefihiodas

clainmed in claim12, wherein the average
8. The method as c¢laimed in claim 7, wherein the pH value of

the polishing agent slurry lies in the range of 9 to 11.5.

15 9. The method as claimed in claim 8, wherein the pH value of
the polishing agent slurry is set by means of additives
selected from sodium carbonate (Na,C0;), potassium
carbonate (K;CO3), scdium hydroxide (NaOH), potassium
hydroxide (KOH), ammonium hydroxide (NH,CH),

20 tetramethylammonium hydroxide (TMAH) or any desired

mixtures of said compounds.

10. The method as claimed in any of claims 1 to 2, wherein the
polishing pad used contains abrasive materials selected

25 from particles of oxides of the elements cerium, aluminum,
silicon or zirconium or particles of hard materiais such

as silicon carbide, boron nitride or diamond.

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

30 pad contains cerium oxide particles.

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

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

35 13. The method as claimed in claim 12, wherein the average

particle size of the abrasives is 0.1-0.25 pm.



particle size of the abrasives is 0.1-0.25 pm 2009P00033DE/ Ki 15
14. The rEPREQCES3OE4ifted in any of claims 10 to 13, wherein the
pol i shing pad conprises, alongside a |ayer containing abrasive
materials, a |ayer conposed of a stiff Fastic 5 and also a
conpliant, non-woven | ayer, wherein the Tayers are bonded to one
anot her by means of pressure-sensitive adhesive |ayers. 15. The
nmethod as clainmed in claim 14, wherein the layer 10 conposed of a
stiff plastic conprises polycarbonate. 16. The nmethod as clained in

claim 14iar, 1ghWhek@ol Bhe pelikell N6 Rag ¢FMRiises am addiitd,ondlerein
| ayer conposed of pql yurethane foam, 15 17. The nethod as clained in
any of clai ms ™% PELIEN1fGePEh COMRE 166Fp| B ISdPer acdipiSits&ontaining
pol yester fibabsasi§e Fhecrthed as 16hirmeeurddsaRy oaf «ClsdiifF bilatis
wherein 20 the sem conductor wafer is a wafer conposed of,

monoct yst al | | REIsPIFECoR FATPAG 2R tdi ANBr¥PVSR 360 SHm sheTgridattde lavers

are bonded to one another by means of pressure-sensitive

adhesive layers.

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

10 composed of a stiff plastic comprises polycarbonate.

16. The method as claimed in claim 14 or 15, wherein the
polishing pad comprises an additional layer composed of
polyurethane foam.

15
17. The method as claimed in any of claims 14 to 16, wherein

the compliant layer comprises polyester fibers.

18. The method as claimed in any of claims 1 to 17, wherein
20 the semiconductor wafer is a wafer composed of
monocrystalline silicon having a diameter of 300 mm or

greater.



