1 Method for the double-side polishing of a semiconductor wafer The invention relates to a method for
the double-side polishing of a semiconductor wafer. 5 After grinding, cleaning and etching steps on a
semiconductor wafer sliced from a single crystal, in Accordance with the prior art, the surface of the
semiconductor wafers is smoothed by polishing. 10 In the case of single-side polishing (or SSP for
short), semiconductor wafers are held during processing on the rear side on a support plate using
cement, by means of vacuum or by means of adhesion and are subjected to polishing on the other

15side. In the casg of u%\eésigg ighngéQSPc}lgeS@i%)ndggtoaq Wsaf%rf,c%rg&ﬂté%%uced Igo§ely into a
thin carrier and are polished on the front and rear sides sm?ultaneousﬁ/ in @ manner 20 Wﬁlozfﬁlng freely"
between an upper and a lower polishing plate respectively covered with a polishing pad. This polishing

method isrgHectadwith skpph: 0f apolishing agent slurys pornallysgenarall oadhe basisipfiassilica
sol. In the gase of DSP, the front and rear sides of the semiconductor wafer are 25 simultaneously
polished 8ttha S TR EGiantE 85 Uble-side polishing machine is disclosed in DE 100 07 390 Al.

30 The prior art likewise discloses so-called polishing using fixedly bonded abrasives ("Fixed Abrasive

Polishingy, F£AR), in.whigh. the iconduct afer | ished on a polishing pad which, in contrast to
DSP or CAI\/I%%%H?%(IQ pglog' c%er%ﬁﬁ%?g agggiv%g%%%%a_l%%ﬁggd c|Jr%th§e pso IS Fn%nr?gé: E‘%}‘xed
Abrasive™35 &F FALF&®I ThEAR dftiohL1HL Bolfshififg agentislupy agislaieeaselshDEPcan be

dSpenSGgﬂﬂ&kiﬁﬁﬂﬂd@Khi@ﬂ%ﬁ%%%EQEF%Be gsemiconductor wafers is smoothed
by polishing.
10
In the case of single-side polishing (or SSP for short),
semiconductor wafers are held during processing on the rear
side on a support plate using cement, by means of vacuum or by
means of adhesion and are subjected to pelishing on the other

15 gide.

In the case of double-side polishing (DSP), semiconductor
wafers are introduced loosely into a thin carrier and are
pelished on the front and rear sides simultaneously in a manner
20 "floating freely" between an upper and a lower polishing plate
respectively covered with a polishing pad. This polishing
method is effected with supply of a polishing agent slurry,
normally generally on the basis of a silica sol. In the case of
DSP, the front and rear sides of the semiconductor wafer are

25 simultaneousgly poiished at the same time.

A suitable double-side polishing machine ig disclosed in DE 100
07 390 Al. '

30 The prior art likewise discloses so-called polishing using
fixedly bonded abrasives ("Fixed Abrasive Polishing", FAP), in
which the semiconductor wafer is polished on a polishing pad
which, in contrast to DSP or CMP polishing pads, contains an
abrasive material bonded in the polishing pad ("Fixed Abrasive™"

35 or FA pad). The addition of a polishing agent slurry as in the
case of DSP can be dispensged with, in principle, in the case of
FaAP.



2 The German Patent Application DE 102 007 035 266 Al describes for example a method for
polishing a substrate composed of silicon material, comprising two polishing steps using FA pads,
which differ in that, in one polishing step, a polishing? agent 5 slurry containing non-bonded abrasive
material as solid material is introduced between the substrate and the polishing pad, while in the
second polishing step the polishing agent slurry is replaced by a polishing agent solution that is free of
solid materials. 10 Following DSP or FAP, the front sides of the semiconductor wafers are generally

polished iniazestrge fashion Fhig is effeced ysing:a sgfierpolishing pad;with the aid ef an alkaline
polishing sol. This step is often referfred to as CMP 15 polishing in the literature. CMP methods are
disclosed o e§§ﬁfﬁ?e{)f°n BSHIR B0 FRI3F I SR0TE s %ng-tb%?ﬁzf%ﬁﬁé%%se of DSP, the

semiconductorawafere bee sitlateddmpanets whictrapcisisilythinaeethanutbe senizondubior 20

wafers. Dfn199 09:757=A! glainsadouble-side Ralishing msthoddn W@C%&f_ﬂ@ﬂ@ﬁ@i of the
semigondsulctorrwafeé | 29 tQ r%OO :Pr?z gﬂ%ar;[gi% t aar?btgael carrier thlckn(-:-ssll.e his is referred to as polishing
the semiconductor Water with &h o?/erhang “Thé Cafiferd %lulﬁﬁﬁed%ﬁ% -éiﬁesp%%ﬁing usually have a

thicknesg"2B¢T 400t ol 0oy Ustafly Rhé poRshing pasisishrst-en andlobes pelishiag jpigte is in
contact witadthewront sidemofiihe sesdieardysiariwainido bediolished puhilesthedgar gideof the
semicon%% \ivgfq_r tﬁggré%sdt e %Iishcijr}jgi%%% ﬁiéu%@eg on thefggfcr) oh%gr%g Elat%. Dg 100 04
578 CI proposes using Cﬁ erent polishing pads for the upper and Tower polishing pla es- The polishing
pad of solid materials.
10
Following DSP or FAP, the front sides of the semiconductor
wafers are'generaily polished in haze-free fashion. This is
effected using a softer polishing pad with the aid of an
alkaline polishing sol. This step is often referred to as CMP
15 polishing in the literature. CMP methods are disclosed for

example in US 2002-0077039 and also in US 2008-0305722.

In the case of DSP, the semiconductor wafers are situated in
carriers which are usually thinner than the semiconductor

20 wafers. DE 199 05 737 Al claims a double-side polishing method
in which the initial thickness of the semiconductor wafer is 20
to 200 um greater than the carrier thickness. This is referred
to as polishing the semiconductor wafer with an "overhang". The
carriers during double-side polishing usually have a thickness

25 of 400 to 1200 um.

Usually, the polishing pad situated on the lower polishing
plate is in contact with the front side of the semiconductor
wafer to be polished, while the rear side of the semiconductor

30 wafer touches the polishing pad situated on the upper polishing
plate.

DE 100 04 578 Cl proposeg using different polishing pads for
the upper and lower polishing plates. The polishing pad

35 adhering to the upper polishing plate is pervaded with a
network of channels, while the polishing pad adhering to the
lower polishing plate does not have such texturing, but rather
a smooth surface.



35 adhering to the upper polishing plate is pervaded with a network of channels, while the polishing
pad adhering to the lower polishing plate does nofhave such texturing, but rather a smooth surface. 3
An improved distribution of the polishing agent used is achieved as a result of the texturing of the

upper polishing pad. Th ply of polishing.agent is usually,effected from the top toward the bottom.
The polisfﬁlrllgn% ent 1 e%%ré%’lé%vﬁhtlr%eugﬁq%ﬁe%aaﬁﬁ% sugi%%hés Lﬁ?gé‘?vﬁél?%iﬁgrﬁ%'gf éﬁdt en from the
upper poliskingEadftirewpheautolishiop gpenifihs by cafhetithithe dgweripalishinggasadted to the front
side of the semicanductor wafer. Moreaver, the channels gf the upper palishing pad prevent the rear
side of th?%%%ggﬁﬁg‘é oarrwg’f%% o R RAGTETRE eﬁ%ﬁﬁﬁ%ﬁ?ﬁﬂ&“&%’?ﬂ%ﬂg&&%‘&%ﬁ%ith DE 100
04 578 Chfttibeuppear polisthing pad eothpiisesramegulample gkéigdrarisrpamantotebannsis having a
segment size of 5. mm x 5 mm, {050, mm x m and a channel width and depth.of 0,5 to 2 mm. With
this arrangg%e%lé]r%s, Donishing s of 3&%306V SEB‘S&%H%&&%%%& %Or@%% RhPK gfgﬁvo‘%ﬁl.f%dd’@oﬂar.

However vaifsmocedure in accordance with DE 100 04 578 Cl results in an asymmetrical polishing
removal at the outer edge of the semiconductor wafer at the opposite sides (rear side and front side). It
has been found that a so-called edge roll-off (edge decrease with regard to the thicknesses) results,
which is ivbrepronotncetantie bnthsideppéthpdmhiigonsidctprewafertizancan hgarear side.

Embodim f invention.seek to avoid asymmetrical polishing, removals.in the edge region of the
semicon uﬁiﬁgv%g]gtrofn%ﬁgegg%mo {%Bn%\%%oary iNgHe r?llgésgﬁ%%tp th i?ﬁ?gﬁ%‘?'ﬁet%?@ Brovided a
method fdPth84d6ublesides polishinglshan ggmic omdpeites wafary oo ipriking A simyltanenus double-side

polishing of a semiconductor wafer.situated in-a cutout in_a carrier.hetween an er palishing plate
covered v%@?ﬁ%%ﬁ%ﬁi%%ggga%}% g%ogw%rrnp%ﬁslﬁméopFa?téné%\zfe?g&l\mtﬁng §e°£§ﬁ)}aieb%ﬁéﬁ1ng pad, 4
wherein thedsépitoriduttor vafer Witkatbd inrthezeareier polishio polisfiingedemparariylgigjects with a
part of its %%&%21{’}36 el%g/yor@@q 928 %ﬁ}ed by the upper and lower polishing plates, wherein both

i : .

polishing pa ea reg"ﬁ%r arrangement of channels having a width and a depth of 0.5 to 2 mm,
such that a checkered arrangement of square segments is formed on the polishing pads, wherein the

first polishy , Si on.the upper polishi late, ments of. greater than 20 mm x 20 mm
and the s%ggr%% gbﬁ %%égg%%glgltaﬁgt% agrgietﬁxgli}%)nv%g %So igﬁéﬁ%}e{ §§S§§§ﬂﬁw7&? han or
equal to 20lshing 20neval etteceintbothgealiSthingepedsndamprisafondhid segpeehitssalesashees of oxides
of an eb'ﬁﬁ@%ﬁg'ﬁ%ﬁ%i‘:{ ‘ the group consisting of silicon, aluminum and cerium, having an average
size of 0.1 to 1.0 gm, and'wherein a polishing agent solution that is free of solid materials is supplied

during the polishing process, the pH value of which solution can be varied by corresponding supply of

an alkali ' Qf 1 3.5, wherei lishing agent solution having a pH of
11-12.5 g?s%%ggl?eggfnqg%rgtﬁsﬁfeg%%aﬁod"éalg% |sﬁ(|§|$§ égehot?giqg(f enla%%ﬁ?gea“pfﬁgofelg?{ 1&9.5 § supplied in
a secondtbieinaeresinestlbmbbuimientsot themethed atalotafmed sidthefdbperddntalaims. The
inventionvpg%\gq%%%ggefg' & é?lishing by means of specially prepared polishing pads containing
fixedly bonded abrasives of oxides of an element selected from the group consisting of silicon,

aluminum and cerium. The polishing pads are cut to size such that a wafer excursion can be realized

at the topﬁﬁ%ggﬁ%. V{Vﬁfg[ SXEUT '%n means that the wafer, duri olishing, temporarily projects
with a part of its area f(r)om th% Worﬂ?{ngeaap faorﬁ}l%ék Wﬁg%ﬁ%é’f’g‘r% %/\Ilngrrnﬁo |rls ]irr]utajB Slg(tqgé _
region of the semiconductor wafer in the case of DSP.

According to an aspect of the invention, there is provided a method for the double-side
polishing of a semiconductor wafer, comprising a simultaneous double-side polishing of
a semiconductor wafer situated in a cutout in a carrier between an upper polishing plate

covered with a first polishing pad and a lower polishing plate covered with a second

polishing pad,



The upper and the lower polishing pads have different texturings. The pad situated on the upper
polishing plate has 5 segments of greater than 26tmm x 20 mm, while the pad situated on the lower
polishing plate has segments of less than or equal to 20 mm x 20 mm. The lower polishing pad has
smaller groove.disfances, Th%distanc between two channels oy grooves is 5 given by the side length

of a square S5gthEl. SSRERBIS & HB VgL dhs TR LHoardHE RS {SPRMaTRat is to say

have a specifictsadiltls af patnding, ifearemntaty evenitheghardeddesy hat definetlieigigves from W
being pro{)e teﬁj ontq]%he sides of the semli.c nductor wafer that are to be polished, primarily on the
front side oog SRR STATT D LSO BYRE HASSVR*E Jetesh theanseBRal elor&mste could

sa
have a criticahgfiesidhraspecicptinan oo pegym] Suthelsearopaitease araidethy o rauar

arrangement of chanpels ar graoves on.a surface of the polishing pad. The channels are produced by
means ofsggﬁlé%]l%es }%égc): aen%c‘g}' e&%}ﬁﬁ&% o%%egﬂgrﬁ&fmflﬁfglébla&ﬂﬁg SR IE. The pH
value of thppeolishisiagehitsolution:gupptic d intbadirsk partohihe palishing pracessssaigisolution
being free O.lf' ﬁ]olid mater%last%%vaq ble b%/ viriu%éof thﬁaa&ci%'tion of the alikaline component being
correspondingly edhtroltett TheTERTo0R TR S oh RENEL S IRERARRBId PR DAL L Qim is to
produce &Gemican2ictan weiferdinabishasolishag peskikiawitheunwedoe shape diffesrrsas; without
unevennesses 30Q.in the edge region (edge roll-off). Stopping the polishing process by increasing the
pH value %}?lg% & kaalfliﬁgnﬁgiﬁs?ﬁ%e 8%%@&%8% NRceld t?etl:s?él%%é’tlu‘t‘i@lnﬁbufhﬁniﬂ\‘iﬁﬂﬁ%. 35 The
surface rauaghress ofdhgsetniconductoriviafen janddubediin shisisippRing Step[this:aarcaNs, in
partlcularﬁ_teféeolg rs]gﬁ\é’an\l/gtg%aqsa 5§ SK%J pertlieglslfing the polishing process, the pH value of which

solution can be varied by corresponding supply of an alkaline component in a range of 11

to 13.5, wherein a polishing agent solution having a pH of 11-12.5 is supplied in a first
step and a polishing agent solution having a pH of 13 — 13.5 is supplied in a second step.

Preferred embodiments of the method are claimed in the dependent claims.

The invention provides double-side polishing by means of specially prepared polishing
pads containing fixedly bonded abrasives of oxides of an element selected from the group

consisting of silicon, aluminum and cerium.

The polishing pads are cut to size such that a-wafer excursion can be realized at the top
and bottom. Wafer excursion means that the wafer, during polishing, temporarily projects
with a part of its area from the working gap formed by the upper and lower polishing
plates.

The upper and the lower polishing pads have different texturings. The pad situated on the
upper polishing plate has



6 Apart from the different structuring, the two polishing pads have the same material-specific
properties.  The polishing pad preferably comprises a thermoplastic or 5 heat-curable polymer. A
multiplicity of substances may be envisaged for the Pnaterial, e.g. polyurethanes, polycarbonate,
polyamide, polyacrylate, polyester, etc. 10 The polishing pad preferably comprises solid, microporous
polyurethane. It is also preferred to use polishing pads composed of foamed 15 plates or felt or fiber
substrates, which are impregnated with polymers. The abrasives contained in both polishing pads are

situated Qi the-spameptsgthal is.to say.on the plgvations hefwepn:the 20.arogyas of clianngys. The

abrasives are Féreferabl oxides of silicon,.in particular Si02. 25 The double-side polishing is effected

by mean$Bf praRetsr kindaTdticd T MEEhS thistIhe SERfEEmiRoriFSRr &t fel§ Hidvable
fashion irka cefoutiin a cabrigmthallsecaisedtopothie by myearsiofra soling apparatusy@nd is thereby

moved o asygleidal trajectory; whiledhesemieendustey walghis3Q palishad betweenthe upper and

lowe polish\ifn p@tesﬁ. The ig\éentiogl m@ll‘l(egg pg)ssible to obtain an optimum edge geometry (edge
roll-off) R ThE front and Fear sides of the semicandictor watstoHas been found that the non-uniform
Preferably, the groove edges are rounded toward the pad top
gide, that is to say have a specific radius of rounding, in
order to prevent the "hard edges" that define the grooves from
10 being projected onto the sides of the semiconductor wafer that
are to be polished, primarily on the front side of said wafer.
Such impression of the groove edges on the semiconductor
surface could have a critical effect in respect of
nanotopology.
i3
The segments are provided by a regular arrangement of channels
or grooves on a surface of the polishing pad. The channels are
produced by means of suitable mechanical or chemical methods

such as milling or etching, for example.

20 .
The pH value of the polishing agent solution supplied in the
first part of the polishing process, said solution being free
of solid materials is variable by virtue of the addition of the
alkaline component being correspondingly controlled.

25

The removal rate is controlled by the variable pH value.

The aim 1s to produce a semiconductor wafer that iz as flat as
possible without wedge shape differences, without unevennessges

300 in the edge region (edge roll-off).

Stopping the polishing process by increasing the pH value of
the alkaline polishing agent solution to 13 or higher is
egsgential to the invention.

Kh
The surface roughness of the semiconductor wafer is reduced in
this stopping step. This concerns, in particular, the long-wave

surface roughness.



35 polishing removals observed in the prior art in the edge region of the semiconductor wafer are
completely avoided by means of the method according to the invention. 7 The method according to
the invention makes it possible to obviate silica sol Used in the prior art of DSP.  The front and rear
sides of the semiconductor wafer are 5 simultaneously polished at the same time. Conventional DSP
polishing machines are suitable for this purpose, wherein the polishing pads used contain abrasives
and the upper and lower polishing pads are structured differently. 10 During the polishing step, a

polishing agen solign thl 8 ree.a solic mmalerials, i jroduged agtween 1 ses ol the
semiconductor wafer that are to be palished and the two polishing pads. 15 The palishing agent
solution éﬁﬁﬁris@%ﬁmﬁ@ﬁ%ﬁ‘t%ﬁf&ﬁ&ﬁﬁ?&ﬁﬁﬁvv%?é’ré)()ﬁ\jl_v} ving the purity customary for use in

the semiconductor industry. The polishing agent solution furthermore preferably contains compounds

such as sgeliu c?pi%@mﬁgagga@d%?&%w@ﬁsmﬁimtg(%%@%ﬁ%@él&mdﬂygfoxide (NaOH),
pota siurﬂer]_;/t[%ﬁ%ealgggHﬁbz_iLmrEnornium hydroxide (NH40OH), tetramethylammonium hydroxide

(TMAH), or any désired mi treS tHereof. 25 The use of potassium carbonate is especially preferred.
The pH value of the polishing agent solution lies in a range of 11 to approximately 13.5 and is varied

by correspopding;additian of the dateskcompeungdsindBis valiedange 3¢ Theprerertign of the
stated compounds, such as potassium ﬁarbonate, for example, in the polishing agent solution is
[weﬂwabﬁﬂfblE?%@%ﬁ%}%@ﬂﬁﬁf polycarbonate, polyamide, polyacrylate,

polyester, etc.
10
The polishing pad preferably comprises solid, microporous

polyurethane.

It is also preferred to use peclishing pads composed of foamed
15 plates or felt or fiber substratesg, which are impregnated with
polymers.

The abrasives contained in both polishing pads are situated on
the segments, that i1s to say on the elevations between the

20 grooves or channels.

The abrasives are preferably oxides of silicon, in particular
SiC;.

25 The double-side polishing is effected by means of planetary
kinematics. This means that the semiconductor wafer lies in
freely movable faghion in a cutout in a carrier that is caused
te rotate by means of a rolling apparatus, and is thereby moved
on a cycloidal trajectory, while the semiconductor wafer is

30 polished between the upper and lower polishing plates.

The invention makes it possible tc obtain an optimum edge
geometry {edge roll-off) on the front and rear sideg of the
semiconductor wafer. It has been found that the non-uniform

35  polishing removals cobserved in the prior art in the edge region
of the semiconductor wafer are completely avoided by means of
the method according to the invention.



35 A polishing agent solution having a pH of 11-12.5 is supplied in a first step. 8 In this step, the
material removal is effected on both sides of the semiconductor wafer. A polishing agent solution
having a pH value of greater than or 5 equal to 13 is’supplied in a second step. The material removal
is thereby stopped. Preferably, a polishing agent solution having a pH value of less than or equal to
11.5is supplied in a third step. Such a 10 step serves to prepare for the preferably subsequent
polishing with supply of a polishing agent slurry. Specifically, the method preferably furthermore
comprise§ﬁesimgggggog%g8%§@dec Bogﬂngggm%i%@cgg uctot %vaf%rsosnikhf same polishing
pads, in the case of which, instead ©f the polishing agent solution, a po isﬁlng agenef slurry is supplied,
comprisirfgPabraties of bxtedf drf&iement EBRRIEREMARE grdup EBnsisting of silicon, aluminum
and cerium, wherein a polishing agent slurry having an average size of the 20 abrasives of 15-30 nm
is used ingg,first step-and & RAlishing;agent siurpy, dadng 2p AYeRGS $i26.0f he abrasives that is
greater than thf avera rasive,size of the Olis.%agem slurry used in the first step, of preferably
[

e ab
35-70 mrr?,:"lrsn%sté%qﬁ A Sse%f)naosjtéf TRiS d ?)oﬁslﬁ'i‘r‘?g serves firstly for reducing the micro

damage induced by the FAP polishing and secondly for minimizing defects and scratches and for

reducing the shoreveveisusasegougnessesy30:A palishingagentisiwTy centaining abrasives is

supplied dying, Inie addliona) simlangoys douple-side Palshing..., 108 sizg, diseution ol he
abrasive material particles is 55 pré:TePa%y monomadal in HafTe. gbrasives an

the upper and lower polishing pads are structured differently.
10
During the polishing step, a polishing agent solution that is
free of solid materials_is introduced between the sides of the
semiconductor wafer that are to be polished and the two
polishing pads.
15

The polishing agent solution comprises water, but preferably
deionized water (DIW) having the purity customary for use in
the semiconductor industry. The polisghing agent solution

: furthermore preferably contains compounds such as sodium

20 carbonate {(NapCO3;), potassium carbonate (K,CO3;), sodium hydroxide
(NaOH) , potassium hydroxide (KOH), ammonium hydroxide (NH,OH),
tetramethylammonium hydroxide (TMAH), or any desired mixtures

thereof.
25 The use of potassium carbonate is especially preferred.

The pH value of the polishing agent solution lies in a range of
11 to approximately 13.5 and is varied by corresponding
addition of the stated compounds in this pH value range.

30
The proportion of the stated compounds such as potassium
carbonate, for example, in the polishing agent solution is

preferably 0.0l to 10% by weight.

35 A polishing agent solution having a pH of 11-12.5 is supplied

in a first step.



9 The abrasive material comprises a material that mechanically removes the substrate material,
preferably one or more of the oxides of the elements aluminum, cerium or silicon. 5 The proportion of
the abrasive material in the polishing agent slurry is breferably 0.25 to 20% by weight, particularly
preferably 0.25 to 1% by weight.  The use of colloidally disperse silica as polishing agent 10 slurry is
particularly preferred. By way of example, the aqueous polishing agents Levasile from H.C. Starck and
Glanzox 3900e from Fujimi can be employed. Levasil(r) is a registered trademark of Bayer AG,

Leverkus§ﬂ, %%}Lige%scee eldg%/eH .E%tgac G@é’n‘ﬂd Ta %\/Sera?% fggg[é%? Cs)ize o{; t1__fel>v%§’i(lieeiss %ES nm
depending on the type. ke Use of Levasile is theretore suitable for bo pcr)]Iislﬁlng stéps, wherein
Levasil h&ifig $RiFtIeRH7eS I ROYEE80 nm is used in the first step and Levasile having particle sizes

of 35-70 nm is used in the second step. Glanzox 3900e is the product name for a polishing agent

slurry offered as.a concentrate by Fujimi Incorporated, Japan. The 25 base solution of this concentrate
has a pHvaRTE of f@.%%n?ﬁ@%ﬁaﬁ@%bﬁ%nﬁ?é@@% DyRbeiFht oI MEIdRF SR hedlishing agent
preferablggoafainzadditives sughpas sddiim eareanate’(Na2GO 3T potagsiem carberate«K2003),
sodium 39$y§g@9@g§]\lg@$§ patassium hydroxide (ICON), ammonium hydroxide (NH40H),
tetramethylammoniurm hydr )gde (TMAH). However, the polishing agent slurry can contain one or
more further additives, for example surface-active additives such as 35 wetting agents and surfactants,
stabilizersaetiegasly, a polishing agent solution having a pH value of

less than or equal to 11.5 is supplied in a third step. Such a
10 step serves to prepare for the preferably subsequent polishing

with supply of a polishing agent slurry.

Specifically, the method preferably furthermore comprises a
simultaneous double-side polishing of the semiconductor wafer

15 on the same polishing pads, in the case of which, instead of
the polishing agent solution, a pelishing agent slurry is
supplied, comprising abrasives of oxides of an element selected
from the group consisting of silicon, aluminum and cerium,

o wherein a polishing agent slurry having an average size of the

20 abrasives of 15-30 nm is used in a first step and a polishing
agent slurry having an average size of the abrasives that is
greater than the average abrasive size of the polishing agent
slurry used in the first step, of'preferably 35-70 mm, is used
in a second step.

25
This additional polishing serves firstly for reducing the micro
damage induced by the FAP polishing and secondly for minimizing
defects and scratches and for reducing the short-wave surface
roughnesgsses.

30

A polishing agent slurry containing abrasives is supplied

during this additional simultaneous double-side polishing.

The size distribution of the abrasive material particles is

35 preferably monomodal in nature.



10 protective colloids, preservatives, biocides, alcohols and complexing agents. Preferably, but not
necessarily, some other type of polishing 5 agent feed or supply is used in the method according to the
invention. The lower polishing plate is supplied with %resh polishing agent independently of the upper
polishing plate. For this purpose, the lower polishing plate likewise provides a polishing agent
feedthrough and also a separate polishing agent 10 conveying system. The polishing machine
AC2000 from Peter Wolters, Rendsburg (Germany) is particularly suitable for carrying out the method

according:{ e pyenian 42 3alapolising.maching 15, gauipped wiipinquerloging of {he outer and
inner rings in order to drive the carriers. The apparatus can be designed for oRe of more carriers.
Owing toik8'figtHer B ughpat ehtdpprraris¥ora priakiscieaticds20ds prefetredL stiéteas is

describedforexane #hbDE106:84 390Akand invhieb thegaiers moveLn a planetary path around
the center of the apparatus. The apparatus includes a lower and an upper polishing plate, which are

freely rotatable horizontally and are covered with a polishing pad. During the 25 polishing, the
semitondifstopwefers aresitudied ir theocateiitssinthe ealricrs anddietween ik twiey patighing plates,
which rotatg e§§rt]9]§&equ'jg%g is@i%p@gsgﬁﬁo%&qﬂ@wﬂg a %'!}?@in agent slurry or solution)
is continuous?]gg,upplied. In this cageo, the carriers are also setin m’otf%n, prle%ra Er/i 0 by means of
rotating % fih§S Which ng&gd- teetioBn Wed 8éumference of the carriers. A typical carrier
comprises cutouts for receiving three

The use of colloidally disperse silica as polishing agent

10 slurry is particularly preferred.

By way of example, the aqueous polishing agents Levasil® from
H.C. Starck and Glanzox 3900% from Fujimi can be employed.
Levasil® is a registered trademark of Bayer AG, Leverkusen,

15 license held by H.C. Starck GmbH.

The average particle size of Levasil® is 5-75 nm depending on
the type. The use of Levasil® is therefore suitable for both
polishing steps, wherein Levasil® having particle sizes of

20 15-30 nm is used in the first step and Levasil® having particle

gizes of 35-70 nmm is used in the second step.

Glanzox 3900® is the product name for a polishing agent slurry
cffered as a concentrate by Fujimi Incorporated, Japan. The
25 base solution of this concentrate has a pH value of 10.5 and

contains approximately 9% by weight of colloidal Si0,.

The polishing agent preferably containg additives such as
sodium carbonate (Na,CO;), potassium carbonate (K.C0;), sodium

30 hydroxide (NaOH), potassium hydroxide ({KOH), ammonium hydroxide
(NH.OH) , tetramethylammonium hydroxide (TMAH) .

However, the polishing agent slurry can contain one or more
further additives, for example surface-active additives such as

35 wetting agents and surfactants, stabilizers acting as



semiconductor wafers. Situated on the circumference of the 35 cutouts are inlays or so-called carrier
moldings which are intended to protect the fracture-sensitive edges of the 11 semiconductor wafers,
in particular including against metals being released $rom the carrier body. The carrier body can
comprise for example metal, ceramic, 5 plastic, fiber-reinforced plastic, or metal coated with plastic or
with a diamond-like carbon layer (DLC layer). Steels are preferred, however, stainless chromium steel
being particularly preferred. 10 The cutouts are preferably designed for receiving an odd number of

semicondielranalers hayng A dameleldatigast 00, ity pueterally 200Uy gspegely preferably

450 mm, and thicknesses of 500 to'1000 ym. 15 The invention is explai : ow with reference to the
figures. FrR Heschem&f@My Shows the construction for carrying out the method according to the
invention. 20 Figure 2 shows embodiments of the wafer excursion. List of reference symbols 11

Polishinggad-an lower Palishinglale.z2 42 LolishinaRad.on URRSr RYISIINGEPIZS s oning
5 agent feed or supply is used in the method according to the
invention. The lower polishing plate is supplied with fresh
polishing agent independently of the upper polishing plate. For
this purpose, the lower pclishing plate likewige provides a
pelishing agent feedthrough and also a separate polishing agent

10 conveying system.

The polishing machine AC2000 from Peter Wolters, Rendsburg
(Germany) is particularly suitable for carrying out the method
according to the invention.
15 .
Said polishing machine is equipped with pin interlocking of the
cuter and inner rings in order to drxrive the carriers. The
apparatus can be designed for one or more carriers. Owing to
the higher throughput, an apparatus for a plurality of carriers
20 is preferred, such as is described for example in DE 100 07 390
Al and in which the carriers move on a planetary path around
the center of the apparatus. The apparatug includes a lower and
an upper polishing plate, which are freely rotatable
horizontally and are covered with a polishing pad. During the
25 polishing, the semiconductor wafers are situated in the cutouts
in the carriers and between the two polishing plates, which
rotate and exert a specific polishing pressure on them while a
polishing agent (slurry or solution) is continuously supplied.
In this case, the carriers are also set in motion, preferably
30 by means of rotating pin rings which engage in teeth on the

circumference of the carriers.

A typical carrier comprises cutouts for receiving three

semiconductor wafers. Situated on the circumference of the
35 cutouts are inlays or so-called carrier moldings which are

intended to protect the fracture-sensitive edges of the



21 Lower polishing plate 30 22 Upper polishing plate 31 Inner toothed ring 32 Outer toothed ring 35 4
Semiconductor wafer(s) 5 Excursion 6 Carrier(s) 5 7 Polishing/contact pressure Figure 1
schematically shows semiconductor wafers 4 in cutblits in carriers 61 and 62, which are moved by
means of inner toothed ring 31 and outer toothed ring 32. Polishing pad 11 is 10 situated on lower
polishing plate 21. Polishing pad 12 is situated on upper polishing plate 22. Polishing plate 22 is
pressed with polishing pad 12 with the direction of the polishing/contact pressure 7 against carriers 61

and 62, sgmigonduetor e lower polishi e ' olishit d_11. Semiconductor
wafer 41 g%’%cts be oﬁ\lé%tfhé%)%ﬁa%jérigsgo %ﬁés]h%?‘ E[%dsg%%%ll%g(e%(%%rgs%o%%ﬁ%ﬁgﬁr% 2 shows
embodimgﬁ@& th& %ﬁ%@orﬁrﬁnzﬁ%ﬁoﬁ%@éhﬁﬁo%@?&or wafer 42 in carrier 63 with lower polishing

pad 11 and upper polishing pad 12 between inner toothed ring 31 and outer toothed ring 32.
Semicondygiorwater 42 poigrts bayersdhihie wrperpolishingpad 12 (excursion 21)...,

5 plastic, fiber-reinforced plastic, or metal coated with plastic
or with a diamond-like carbon layer (DLC laver). Steels are
preferred, however, stainless chromium steel being particularly
preferred.

10 The cutouts are preferably designed for receiving an odd number
of semiconductor wafers having a diameter of at least 200 mm,
preferably 300 mm, especially preferably 450 mm, and

thicknesses of 500 to 1000 um.

15 The invention is explained below with reference to the figures.

Figure 1 schematically shows the construction for carrying out

the method according to the invention.

200 Figure 2 ghowg embodiments of the wafer excursgion.
List of reference symbols
1l Polishing pad on lower polishing plate
25
12 Polishing pad on upper polishing plate
21 Lower polishing plate
30 22 Upper polishing plate
31 Inﬁer toothed ring
32 Outer toothed ring

35

4 Semiconductor waferis)



25 23 shows semiconductor wafer 42 in carrier 63 with lower polishing pad 11 and upper polishing pad
12 between inner toothed ring 31 and outer toothed ring 32. Semiconductor wafer 42 projects beyond
the lower polishing pad 11 (excursion 52). 30 2C shbws semiconductor wafer 42 in carrier 63 with
lower polishing pad 11 and upper polishing pad 12 between inner toothed ring 31 and outer toothed
ring 32. Semiconductor wafer 42 projects beyond the upper polishing pad 12 and beyond the lower
polishing pad 11 (excursion 53). 35 2D shows semiconductor wafer 42 in carrier 63 with lower
polishing pag.11,and ypper polishing pad 12 between inner toothed ring 31 and outer toothed ring 32.
Semiconductor wafer 13 42 projects beyond the upper polishing pad 12 and beyond the lower
polishing pad 11. Excursion 54 is more pronounced with respect to the upper polishing pad 12. 5 2E

- shows sefni€enduictariwafer 42 in carrier 63 with lower polishing pad 11 and upper polishing pad 12
between inner toothed ring 31 and outer toothed ring 32. Semiconductor wafer 42 projects beyond the

upper polishing pad 12 and beyond the lower polishing pad 11. Excursion 55 is more pronounced with
10 regspegf%?%eg gﬁ&%ﬁ%ﬂ%g%a@ﬁ?ﬁﬁregpIanation is given below of how the double-side
polishing according to the invention can preferably be integrated into a manufacturing sequence for

producingrsgReondustaiamaferse ADiRirsilyon sesusanrductaicvater ik sliced frlom:a singlearystal
composed. of ggdg]}(i%r}délc&r rgggr' grQY n QM m ae”%n%fv%% r Fzmgge sen%icg%%%c%or wafer is
preferably sliced using a wire saw. The slicing of the semiconductor warer %y méans of a wire saw 20

is effected 3R HREahhBP kAdwA®lg FERUS 2855891 P S23%54 PAIL B 3092067 AlolEP 433

9561Al. situated on lower polishing plate 21. Polishing pad 12 is
gsituated on upper polishing plate 22, Polishing plate 22 is
pressed with polishing pad 12 with the direction of the
polishing/contact pressure 7 againgst carriers 61 and 62,
semiconductor wafers 4 and lower polishing plate 21 with
15 polishing pad 11. Semiconductor wafer 41 projects beyond the
boundaries of polishing pads 11 and 12 (excurgion 5).

Figure 2 shows embodiments of the excursion.

20 2A shows semiconductor wafer 42 in carrier 63 with lower
polishing pad 11 and upper polishing pad 12 between inner
toothed ring 31 and outer toothed ring 32. Semiconductor wafer
42 projects beyond the upper polishing pad 12 (excursion 51).

25 2B shows semiconductor wafer 42 in carrier 63 with lower
polishing pad 11 and upper polishing pad 12 between inner
toothed ring 31 and outer toothed ring 32. Semiconductor wafer

42 projects beyond the lower polishing pad 11 (excursion 52).

30 2C shows semiconductor wafer 42 in carrier 63 with lower
polishing pad 11 and upper polishing pad 12 between inner
toothed ring 31 and outer toothed ring 32. Semiconductor wafer
42 projects beyond the upper polishing pad 12 and beyond the
lower polishing pad 11 (excursion 53).

35 _
2D shows semiconductor wafer 42 in carrier 63 with lower
polishing pad 11 and upper polishing pad 12 between inner

toothed ring 31 and outer toothed ring 32. Semiconductor wafer



The grown single crystal composed of semiconductor material is preferably a single crystal composed
of silicon. The 25 semiconductor wafer is preferably a monocrystalline silicon wafer. Before the
polishing according to the invention is applied, the fgllowing procedure is preferably adopted: 30
Firstly, a semiconductor wafer is sliced from a single crystal composed of semiconductor material
grown by means of CZ or FZ. The semiconductor wafer is preferably sliced using a wire saw. The
slicing of the semiconductor wafer by means of a wire saw 35 is effected in the manner known e.g.

from US 465519 &R 5236424, DE-3943:67 1AhQrER 433,956 Ah LhEhe.gyema single crystal
compose(f of semic ndllllctor mateéiaﬂs. pr]fferablé/.%gi.n%e grgs&'{ll comé)osed of siIigon.,The

semicondicior waler is p%ez%gra%?y a monoc}ﬁ(/:s e Silicon Wafer, 5 PROCeESEE o pr8’&ets}§ing the

edge of the SefficorfductdravaiePandzass Heimmp sifacks subsequently take place.  The edge of
the semiconductor wafer is preferably rounded using W a coarse abrasive. For this purpose, the

semigon%tgﬂl\gﬁger é%ﬂ’i%%ﬂﬁ@é@&@i%@g? qad 9%"\{:%%%9@’%'[35%‘1%%%%3@% “;[ge likewise rotating
working surface of a processing tool. The processéli?%w fGols Used in this case can be embodied as

disks whichlarE LEREr&RPd d dpmbfe APRAVE BdFRfdEniaduiacks SERMTY a8WRFking surfaces for
processingpthtchedge dhthessenmmdnducterwaferthed ring 32. Semiconductor wafer

42 projects beyond the upper polishing pad 12 and beyond the
lower polishing pad 11. Excursion 55 is more pronounced with

10 respect to the lower polishing pad 11.

An explanation is given below of how themdoubie—side polishing
according to the invention can preferably be integrated into a
manufacturing sequence for producing semiconductor wafers.

15 | o
Firstly, a semiconductor wafer is sliced from a single crystal
composed of semiconductor material grown by means of CZ or FZ.
The semiconductor wafer is preferably sliced using a wire saw.
The slicing of the semiconductor wafer by means of a wire saw

20 1is effected In the manner known e.g. from US 4655191, EP 522
542 Al, DE 39 42 671 Al or EP 433 956 Al.

The grown single crystal composed of semiconductor material is
prreferably a single crystal composed of gilicon. The
25 semiconductor wafer is preferably a monocrystalline gilicon

wafer.

Before the polishing according to the invention is applied, the
following procedure 1is preferably adopted:
30
Firstly, a semiconductor wafer is sliced from a single crystal
composed of semiconductor material grown by means of CZ or FZ.
The semiconductor wafer is preferably sliced using a wire saw.
The slicing of the semiconductor wafer by means of a wire saw
35 is effected in the manner known e.g. from US 4635191, EP 522
542 Al, DE 39 42 671 Al oy EP 433 956 Al.



20 An apparatus suitable for this purpose is disclosed in DE 195 35 616 Al, for example. Preferably,
the semiconductor wafers are provided with a profile that is symmetrical with respect to the central
plane 25 of the wafer, with facets of identical type on the front side of the wafer and the rear side of the
wafer or else with an asymmetrical edge profile with different facet widths on the front and rear sides.
In this case, the edge of the semiconductor wafer acquires a profile that is geometrically 30 similar to a
target profile. The grinding disk used preferably has a grooved profile. A preferred grinding disk is

disclosedifDE 192006 048 21 %M%?ngm&lm%ig;%%dad%%Me form of an

ﬁA}s%%IhS
abrasive cloth or as an abrasive belt. 15 The material-removing grain, pre amond, can be

fixedly arhoRET FHOhe \RorkiniPddiacessifthe Pro®shy t%gls‘5 ¥ i"lé‘ij?&ln ﬂé%i preferably has a
coarse gregmiationdidctonding el SIR G004 £E388; the gramutstiomy (it aiebhhis #240:4800. The
average graigize is 20-60 Am, preferably 25-40 Am, especially preferably 25-30 gm or 30-40 Am.
The edge rounding is preferably followed by double-side 10 material-removing processing of the
semiconductor wafer sliced from a single crystal, using a coarse abrasive. PPG (Planetary Pad
Grinding P fFrcs&sssle L unapRaf? il ptiisosedge of the semiconductor wafer

and also the two surfaces subseguently take place.

The edge of the semiconductor wafer is preferably rounded using

10 a coarse abrasive.

For this purpose, the semiconductor wafer is fixed on a
rotating table and delivered by its edge against the likewise
rotating working surface of a processing tocl. The processing

15  tools used in this case can be embodied as disks which are
secured to a spindie and have circumferential surfaces serving
as working surfaces for processing the edge of the

semiconductor wafer.

20 An apparatus suitable for this purpose is disclosed in DE 195
35 616 Al, for example.

Preferably, the semiconductor wafers are provided with a
profile that is symmetrical with respect to the central plane
25  of the wafer, with facets of identical type on the front side
of the wafer and the rear side of the wafer or else with an
asymmetrical edge profile with different facet widths on the
front and rear sides. In this case, the edge of the
semiconductor wafer acquires a profile that is geometrically

30 similar to a target profile.

The grinding disk used preferably has a grooved profile. A
preferred grinding disk is disclosed in DE 102 006 048 218 Al.

35 The working surfaces can alsc be embodied in the form of an

abrasive cloth or as an abrasive belt.



15 PPG is a method for the simultaneous double-side grinding of a plurality of semiconductor wafers,
wherein each semiconductor wafer lies in freely movable fashion in a cutout in one of a plurality of
carriers that are caused to rotate by means of a 20 rolling apparatus, and is thereby moved on a
cycloidal trajectory, wherein the semiconductor wafers are processed in material-removing fashion
between two rotating working disks, wherein each working disk comprises a working layer containing
bonded abrasive. A method with planetary kinematics such as DSP 25 is involved. A hard material

having aahs; haedness of Sis-preferedas,abrasivediended in thewaukingdayass. Approptiate
abrasive materials are preferably diamond, silicon carbide (SiC), cerium 30 dioxidi Ce02), corundum

(aluminuRiERiIaESAIZH3) ERfeofiinT RS FE E109T HStbn hitRd 8 FEREEGBIEHorST hitride, CBN),

furthermore silicon dioxide (5i02), boron carbide (B4C) through to significantly softer materials such as

barium carbonate (BaCQO3), calcium carbonate (Ca r.m | on 03).
Diamond?%ﬁic%ﬁac%rrlbilégi [ 1:a({;"n%EI g%%r)mﬁur%%osx%e%%%%%;e c%%gﬁr%%%mértéﬁlca%%&é% erred,
howeévertd 67T5e &vér@a@b=@r&ﬁﬁsizé1@¢tfi@”ﬁ%@sﬁﬁéﬂ@%-i@%rﬁﬁﬁéﬁeréﬁy%zf@ gt ARd especially

preferably;ps10-gm-gHee i&}%@@ﬁ/esaagéd% asg preferably beaded individuallyer awb clusters in the
bonding matrix of the wor |n%layer. In the case of cluster bond%itr}g, the grain diameters specified as
h

preferre PRI 1B 1 ph Tahicle s2e St tHE cRistet conltittiEnts. 10 Preferably, a second PPG

grinding of the semiconductor wafer is subsequently effected, wherein an abrasive cloth having finer
granulatiop thany Deforg i$,438 is preferably followed by double-side
10 material-removing processing of the semiconductor wafer sliced

from a single crystal, using a coarse abrasive.

PPG (Planetary Pad Grinding), for example, is suitable for this
purpose.
15
PPG is a method for the simultaneous double-side grinding of a
plurality of semiconductor wafers, wherein each semiconductor
wafer lies in freely movable fashion in a cutout in one of a
plurality of carriers that are caused to rotate by means of a
20 rolling apparatus, and is thereby moved on a cycloidal
trajectory, wherein the semiconductor wafers are processed in
material-removing fashion between two rotating working disks,
wherein each working disgk comprises a working layer containing
ponded abrasive. A method with planetary kinematics such as DSP

25 is involved.

A hard material having a Mohs hardness of 2z 6 is preferred as
abrasive bonded in the working layers. Appropriate abrasive
materials are preferably diamond, silicon carbide (8iC), cerium

30 dioxide (Ce0,), corundum (aluminum oxide, Al,0;), zirconium
dioxide (2r0,), boron nitride {BN; cubic boron nitride, CBN),
furthermore silicon dioxide (510;), boron carbide (B.C) through
to significantly softer materials such as barium carbonate
(BaC0;) , calcium carbonate {(CaCO;) or magnesium carbonate

35 (MgCO;} . Diamond, silicon carbide (8iC) and aluminum oxide

(A1,05; corundum) are particularly preferred, however.



The average grain size of the abrasive is in this case 0.5-10 15 pm, preferably 0.5-7 gm, particularly
preferably 0.5-4 gm and especially preferably 0.5-2 gm. This can be followed by a second edge
rounding using a finer abrasive. 20 A grinding tool having finer granulation is therefore used during the
second edge rounding. For this purpose, the semicgnductor wafer is once again fixed 25 on a rotating
table and delivered by its edge against the likewise rotating working surface of a processing tool. The
processing tools used in this case can be embodied as disks which are secured to a spindle and have

circumfergpiabswriaces saryving asiwerkig swiaces ok pracessing.the egdge qf:30ebe-sergiconductor
wafer. The working su%aces can aﬁ? be emPodiqgllin the J[%rm of an abrasive cloth or as an abrasive
belt. 17 ‘T’h%%r i (86 HagEfine gré’nlﬁ%{t?or%%cco%ing 0 JIS'R 6001:1998, the granulation should

be finer than #800, preferably #800-#8000. The average grain size is 0.5-20 Am, preferably 0.5-15 ym,

particulary, preferadi 0&-Ha AML.cINEkS gspegialy piefpmpbohde Am.a 2iudhel siepobodisides of
the semiconductorawafer can he treated withan gtching mediygin gonivngtion with a material removal
of ot more than i ym per side ofqt e s%mlcondluctor

case of cluster bonding, the grain diameters specified as

preferred relate to the primary particle size of the cluster

constituents.

i0 Preferably, a second PPG grinding of the semiconductor wafer is
subsequently effected, wherein an abrasive cloth having finer

granulation than before is used.

The average grain size of the abrasive is in this case 0.5-10
15 um, preferably 0.5-7 um, particularly preferably 0.5-4 um and
egpecially preferably 0.5-2 um.

This can be followed by a second edge rounding using a finer
abrasive.

20
A grinding tool having finer granulation is therefore used

during the second edge rounding.

For this purpose, the semiconductor wafer is once again fixed
25 on a rotating table and delivered by its edge against the
likewise rotating working surface of a processing tool. The
processing tools used in this case can be embodied as disks
which are secured to a spindie and have circumferential
gurfaces serving as working surfaces for processing the edge of

30 . the semiconductor wafer.

The working surfaces can also be embodied in the form of an

abrasive cloth or as an abrasive bhelf.

35 The material-removing grain, preferably diamond, can be fixedly

anchored into the working surfaces of the processing tools.



W wafer. The minimum material removal per side of the semiconductor wafer is preferably 1
monolayer, that is to say approximately 0.1 nm. 15 The semiconductor wafer is preferably subjected to
a wet-chemical treatment with an acidic medium.  Suitable acidic media include aqueous solutions
of hydrofluoric 20 acid, nitric acid or acetic acid. Thercleaning and etching methods described are
preferably effected as single-wafer treatment. 25 The double-side polishing in accordance with the
method according to the invention is thereupon effected. The front and rear sides of the semiconductor

wafer are-gimnultanequslypolished at the saedime. 30; GanventionahDSP pejishing wachines are
suitable for thiS purpose, wherein the polishing pads used are configured according to the invention.

After the HoRibletSiAR potRRiIng L otdihg t5HtHE MveRtds the Bohe Tithe S8Mftonductor wafer 35 is

preferably:pofishad1 F8iGaromezcially. avaitabisrautomeaticredge-palishing unitsamosyitaple for this
pwposapreferably 0.5-15 um, particularly preferably ©¢.5-10 um, and

5 especially preferably 0.5-5 um.

In a further step, both sides of the semiconductor wafer can be
treated with an etching medium in conjunction with a material
removal of not more than 1 um per'side of the semiconductor

10 wafer.

The minimum material removal per side of the semiconductor
wafer is preferably 1 monolayer, that is to say approximately
0.1 nm.

15
The semiconductor wafer is preferably subjected to a

wet~-chemical treatment with an acidic medium.

Suitable acidic media include aqueous solutions of hydrofluoric

20 acid, nitric acid or acetic acid.

The cleaning and etching methods described are preferably

effected as single-wafer treatment.

25 The double-side polishing in accordance with the method

according to the invention is thereupon effected.

The front and rear sides of the semiconductor wafer are
simultaneously polished at the same time.

30
Conventional DSP polishing machines are suitable for this
purpose, wherein the polishing pads used are configured
according to the invention. After the double-side polishing
according to the invention, the edge of the semiconductor wafer

35 1s preferably polished.



US 5,989,105 discloses such an apparatus for edge polishing, 5 wherein the polishing drum is
composed of an aluminum alloy and has a polishing pad applied to it. The semiconductor wafer is
usually fixed on a flat wafer holder, a so-called chuck. The edge of the semiconductor wafer W
projects beyond the chuck, such that it is freely accessible for the polishing drum. A centrally rotating
polishing drum, to which the polishing pad is applied and which is inclined by a specific angle with
respect to the chuck, and the chuck with the semiconductor wafer are delivered to one another and 15

pressed eptaRne-anather with ia spacific ceniastpressuwaviila thenpeliphingiagent s continuously
supplied.SDuriré%&hee %%e Egli%hin ,rthg chuck with the semiconductor wafer held thereon is rotated
centrally. i) 1ﬁ’re erably, one fevotution of the chuck lasts 20-300 s, particularly preferably 50-150 s
(revolution time). A polishing drum, which is covered with the polishing pad and 25 is preferably
rotated cestrallycatsg 1atatianalspeed0f S0OK1500 mppdrpaticulpsly prafesakly BOEHERAN min-1, and

the ?“U%ﬁgefgt%@lve{?g t%rgg%mgerdwﬁm the polishing drum being set ghliquely.ata.setting angle

with respect to the semiconductor wafer and the semiconductor wafer being fixed on 30°the chuck in
such a wh§hat iPprbietid g RRPpEFBI-FiE I1&ferdnd is therefore accessible for the polishing drum.
The setting angle is preferably 30-500. 35 Semiconductor wafer and polishing drum are pressed onto

one anotherwith fispeciic-euntagiiressyre andwith ¢ polisbingRgent PEIRG sipRlisd continuously,
[NeKHaM¥g%gg%Pogsgggcazzed chuck. The edge of the semiconductor waier
10 projects beyond the chuck, such that it 1s freely accessible
for the polishing drum. A centrally rotating polishing drum, to
which the polishing pad is applied and which is inclined by a
specific angle with respect to the chuck, and the chuck with
the semiconductor wafer are delivered to one another and
15 pressed onto one another with a specific contact pressure while

the polishing agent is continuously supplied.

During the edge polishing, the chuck with the gemiconductor
wafer held thereon is rotated centrally.

20
Preferably, one revolution of the chuck lasts 20-300 s,

particularly preferably 50-150 s (revolution time).

A polishing drum, which is covered with the polishing pad and
25 is preferably rotated centrally at a rotational speed of
300-1500 min't, particularly preferably 500-1000 min™, and the
chuck are delivered tc one another, with the polishing drum
being set obliquely at a setting angle with respect to the
semiconductor wafer and the semiconductor wafer being fixed on
30  the chuck in such a way that it projects slightly beyond the
latter and is therefore accessible for the polishing drum.

The setting angle is preferably 30-50°.

35 Semiconductcer wafer and polishing drum are pressed onto one
another with a sgspecific contact pressure and with a polishing
agent being supplied continuously, preferably with a polishing
agent flow rate of 0.1-1 liter/min, particularly preferably



agent flow rate of 0.1-1 liter/min, particularly preferably 19 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, particularly
preferably 2-4 kg. 5 Polishing drum and semiconductor wafer are preferably moved away from one
another after 2-20, particularly preferably after 2-8, revolutions of the semiconductor wafer or of the
chuck holding the semiconductor wafer. W The polishing pad used during the edge polishing can have
fixedly bonded abrasives applied to it (FAP polishing pad). In this case, the polishing is effected with

the contiguaus.supnly of apelighing agent selutioncoptaining Nosalisnateriads: 1beTha-abmgsive

material is compaosed of,.a material that mechanically removes,the_substr aterial, preferably one or
more of t%%ao%deoss%fwtﬁé% er%e%%stglﬁgrﬁr(?ug?cgr?u%%r%ﬂfcfo%.s A%ﬁ%ﬁg&%?%; s?épeégi’ng softly

removingsitita sell@Y: R PCRi 6% edn additidRally follow on the same FAP polishing pad in order to
realize a reduction of the edge roughness and edge defect rates.  Finally, preferably a chemical

. meC?a“iR%' Polifing (§Mi) Ll Zleastiie it sida elthesamigpaduclpwaleq s effected.

Preferab e semiconductor wafer are polished b{ means of C in_this step. A

conventiéHa D P PBIiskiRg FhadfE iSLhitibie fot tnisHtirpd S iR vic P rab R 88 HuwWeer, softer
CMP polishihg padsrareisedsinsteachef thentbnvekioriab DSk femoval pofishing padsck

holding the semiconductor wafer.

10 The polishing pad used during the edge polishing can have
fixedly bonded abrasives applied to it (FAP polishing pad). In
this case, the polishing is effected with the continuous supply

of a polishing agent solution containing no solid materials.

15 The abrasive material is composed of a material that
mechanically removes the substrate material, preferably one or

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

A short polishing step using softly removing silica sol (e.g.
20 Glanzox) can additionally follow on the same FAP polishing pad
in order to realize a reduction of the edge roughness and edge

defect rates.

Finally, preferably a chemical mechanical polishing (CMP} of at

25 least the front side of the semiconductor wafer ig effected.

Preferably, both sides of the semiconductor wafer are polished
by means of CMP in this step. A conventional DSP polishing
machine is suitable for this purpecse, in which machine,

3¢ however, softer CMP polishing pads are used instead of the

conventional DSP removal polishing pads.



Patent Claims 1.A method for the double-side polishing of a semiconductor wafer, comprising a
simultaneous double-side polishing of 5a semicondtfttor wafer situated in a cutout in a carrier between
an upper polishing plate covered with a first polishing pad and a lower polishing plate covered with a
second polishing pad, wherein the semiconductor wafer situated in the carrier, during polishing,
temporarily 10projects with a part of its area from the working gap formed by the upper and lower
polishing plates, wherein both polishing pads have a regular arrangement of channels having a width
and a depth.Qf.0-549 2;m@, such that a checkered arrangement of square segments is formed on the
polishing pads, wherein the first polishing pad, situated on the upper polishing plate, has segments of
greater than 20 mm x 20 mm and the second polishing pad, situated on the lower polishing plate, has
segments ofless that boéqtiaito2teméoxiZl=ma, dehereihilsdihpolisifing paets20sothpriseron the

s offess thart bodqei ‘ ; pessiZonudpriszon
2 Corim, havieg h avETAge 28 o 0oL 16 1 Aty A WA paehing Sadn coiians

supplied during e BBHSHIRG BRc@Es ViESSH SakieedamhieR sBlLtiehah Be28varfearByE T
ColrreSpor?ding %@@We?@@@lkamgogwgﬂgﬁ%mga @@@@J{:ﬁf@ﬁ%%@@ﬁrﬁn .laj&%iﬁﬁing agent f
solution having a pH, of 11-12.5 Is supplied_in a first st nd a polishing agent solution having a pH o
13135 is SUppRALH RSB0 RS eR 30, TPETheROH AL LIt Fraant ToRAereln Hbcfishing

agent solution hagmgrel pelcdfiess thanperdequat¢o 2115 isisupphed. rvadthind stepwafer
gituated in the carrier, during polishing, temporarily
10 projects with a part of its area from the working gap
formed by the upper and lower polishing plates, wherein
both polishing pads have a regular arrangement of channels
having a width and a depth of 0.5 to 2 mm, such that a
checkered arrangement of square segments is formed on the
15 polishing pads, wherein the first polishing pad, sitﬁated
on the upper polishing plate, has segments of greater than
20 mm x 20 mm and the second polishing pad, situated on
the lower polishing plate, has segments of lessg than or
equal to 20 mm x 20 mm, wherein both polishing pads
20 comprige on the segments abrasives of oxides of an element
gelected from the group coneilsting of giiicon, aluminum
and cerium, having an average size of 0.1 to 1.0 um, and
wherein a polishing agent solution i1s supplied during the
poliéhing process, the pH value of which solution can be
25 varied by corresponding supply of an alkaliine component in
a range of 11 to 13.5, wherein a peclishing agent solution
having a pH of 11-12.5 is supplied in a first step and a
polishing agent solution having a pH of 13-13.5 is
supplied in a second step.
30
2. The method as claimed in c¢laim 1, wherein a polishing
agent solution having a pH of less than or egual to 11.5

ig supplied in a third step.



21 3. The method as claimed in claim 1 or as claimed in claim 2, furthermore comprising a
simultaneous double-side polishing of the semiconddctor wafer on the same polishing pads, in the
case of which, instead of the polishing agent 5solution, a polishing agent slurry is supplied, comprising
abrasives of oxides of an element selected from the group consisting of silicon, aluminum and cerium,
wherein a polishing agent slurry having an average particle size of 15-30 nm is used in a first step and
a polishing agent 10slurry having an average particle size of 35-70 nm is used in a second step. 4.

The method gs dlgimed inany otclaims 449 3 whereinyihg polishing agent,sgluton 9t U palishing
agent slurry is'supplied independently of one anotﬁer over the Tower and over the upper polisHing
plate. 5. The fEHBHBS A &PRAASoNdains 1To 4t Ahersis afdbiiabthick@ess of the

semiconductor wafef indregtes2Gthan adhickness.etthe catter 604 herpetbadasclaimad inany of
claims 1 to 5, wherein, in thet%ase of bothfoollzslhlng pads, the channelicompnse rounded edgces at the
UansMontotheB% §0p§me. e case of which, instead of the polishing agen
5 sclution, a polishing agent slurry is supplied, comprising
abrasives of oxides of an element selected from the group
consisting of sgilicon, aluminum and cerium, wherein a
polishing agent siurry having an average particle size of
15-30 nm is used in a first step and a polishing agent
10 glurry having an average particle size of 35-70 nm is used

in a second step.

4. The method as claimed in any of claims 1 to 3, wherein the
polishing agent sclution or the polishing agent slurry is
15 supplied independently of one another over the lower and

over the upper polishing plate.

5. The method as claimed in any of clzims 1 to 4, wherein an
initial thickness of the semiconductor wafer is greater

20 than a thickness of the carrier.

6. The method as claimed in any of c¢laims 1 to 5, wherein, in
the case of both polishing pads, the channels comprise

rounded edges at the transition to the pad top side.



