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. 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
case of double-side polishing (DSP), semiconductor wafers are introduced loosely into a thin carrier
and are polished on the front and rear sides simultaneously in a manner 20 "floating freely" between
an upper and a leswergaplishing pdatecespectvaly emerer:with amalishing paskiddis poliskiamg 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 simultaneously polished at
the same time ! ASsditdbt8 douiblé-3ide pdlishing Mathiite Sodistibzed i DE TG0 7°590 Ar186 The
prior art likewisd' discleses: so<taltecpolishing 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 RO ishing%gggﬁ , contaiqs an ,abrasivc? [antaggrjal bonded in the polishigf%padé"liixed

Abrasive" 35 of FA pa &"5difion OF a Soliehing agent Ity B8 iRthé cAEBSPDSEESA be

dispensed with¥daprirciplesth fiewcase of RAR, crystal, in accordance with the

pricr art, the surface of the semiconductor wafers is smoothed
by polishing.

10
In the case of single-side polishing {or $8P for short),
semiconductor wafers are held during processing on the rear
side on a suppocrt plate using cement, by means of vacuum or by
neans of adhesion and are subjected to polishing on the other

15 side.

In the case of double-side polishing {(DSP), semiconductor
wafers are introduced loosely into a thin carrier and are
polished on the front and rear sides simultanecusly in a manner
20 "fleoating 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  simultaneously polished at the same time.

A suitable double-side polishing machine is disclosed in DE 100
07 390 AlL.

30 The prior art likewise discloses sc-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 pelishing pads, contains an
abrasive material bonded in the polishing pad ("Fixed Abrasive"

35 or FA pad). The addition c¢f a polishing agent slurry as in the
case of DSP can be dispensed with, in principle, in the case of
FAP.



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 p)olishing 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 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 éndradso HrUS:2088:0305122rintheldaselof’ DER; thésemiconslucidrewafers are

situated in carriers whigh ate uspally thinper than the semisonducior 20:-walafs. Pz 199 05 737 Al
claims a dOUblgﬁ'9091‘3'1‘1%‘&%%ﬂﬁtbog&ﬁp‘%hi@ﬂ;t@et'%'aglc‘i'i'?‘éﬂ?i%}; oé] fhe semiegpdugtar wafer is 20 to

200 pm greater thgg t e carrier th|c§ness. This is referred to as polishing the semjconductor wafer with

an "overhang"‘fﬂf’ﬁe carriers du%ir_rllgt @Jﬁle}sl}dgrb%lf%ﬂfnlgs g%ﬁglly ﬁz?l@él aatrﬁa%ﬁésss%ﬁgofa 468% 1200
pm. Usually, tHid polighifiefpad siidtet bt d6®er potishift prate s it céfitatt with the front side of
the semiconduciorwadgr tosbe polishedgwhiletthesrear isides ob the- semieonductor 30lwafentguches the

polishing pad situgted-an the Hppee polishing plate.dRE-L0Q 04548 £l propeses yising different
polishing pads for, e upper and lower polishing Pé%t%%gTQ?&QJ'SQ&%P?M%ﬁz?@e{'é'_gf’w?e@e upper

polishing plate is pervaded with a rietwork of channels, while the polishing pad adhering to the lower
polishing plate’doé$ ot HAvESUh texturing, but rather a smooth surface.
10

Following DSF or FAP, the front sides of the semiconductor
wafers are generally polished in haze-free fashion. This is
sffected 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

26 wafers. DE 189 05 737 Al claims a double-side polishing method
in which the initial thickness of the semiconductor wafer is 20
to 200 pm greater than the carrier thickness. This is referred
o as polishing the semiconductor wafer with an "overhang". The
carriers during double-gide 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 proposes using different polishing pads for
the upper and lower polishing plates. The polishing pad

35 adhering tc the upper pcelishing plate 1s pervaded with a
network c¢f channels, while the polishing pad adhering to the
lower polishing plate does not have such texturing, but ratherx

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. The supply of polishing agent is usually effected from the top toward the bottom.
The polishing agent therefore flows 5 through the channels of the upper polishing pad and then from
the upper polishing pad through cutouts or openings in the carrier to the lower polishing pad or to the
front side of the semiconductor wafer. to Moreover, thé channels of the upper polishing pad prevent
the rear side of the semiconductor wafer from adhering to the upper polishing pad. In accordance with
DE 100 04 578 CI, the upper polishing pad comprises a regular checkered arrangement of channels
having a segment size of 5 mm x 5 mm to 50 mm x 50 mm and a channel width and depth of 0.5 to 2
mm. With this arraihgement] pdlishinghisteffected uriderra pblishing pressure peeferably of 0.1 to 0.3
bar. However, a-proseduredn acegsdance witthbE 100.04: 548 Gl 20:eesyliscin an asyRwpstrical

polishing remaygh at e ouley.edog of g sermicanductay wale &t g ppposiie.sides (igar sige and
front side). It has been foun ?hat a so-called edge roll-off (edge decrease 25 with regard to the

thicknesses) réSuits: Wit i§ Hofe profbunced &P thie froRe st o the Sermicarituctor Wafer than on
the rear siéle. [F We @R objéct-bfthesintentiohits atiG sy étiiced 30PsolisHing ReémoVetstin the edge
region of the semicapduactaryiadferimtheedserofSP. dinecobject of thesimviemtionristachieved by
means of a methed for-the dopble-side-pghishing:efa semicenductor wafer,35 oMPrising e

simultaneous d%%g_lgéﬁgg&%hrsh&n% olfca semiconductor wafer situated in a cutout in a carrier between

an upper polisﬁlng plate covered with a first polishing pad and a lower polishing plate covered with a

second polishing pad,
1 Moreover, the channels of the upper polishing pad prevent the

rear side of the semiconductor wafer from adhering to the upper
polishing pad. In accordance with DE 100 04 578 Cl, the upper
polishing pad ccmprises a regular checkered arrangement of
channels having a segment size of 5 mm x 5 mm to 50 mm x 50 mm
15 and a channel width and depth of 0.5 to 2 mm. With this
arrangement, polishing is effected under a polishing pressure

preferably of 0.1 to 0.3 bar.

However, a procedure in accordance with DE 100 04 578 C1
200 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
25 with regard to the thicknesses) results, which i1s more
proncunced at the front side of the semiconductor wafer than on

the rear side.

It was an obiject of the invention to avold asymmetrical
30 pclishing removals in the edge regilon of the semiconductor

wafer in the case of DSP.

The object of the invention is achieved by means of a method
for the double-side polishing of a semiconductor wafer,

35 comprising a simultaneocus double-side polishing of a
semiconductor wafer situated in a cutout in a carrier bestwsen
an upper polishing plate covered with a first polishing pad and

a lower polishing plate covered with a second polishing pad,



4 wherein the semiconductor wafer situated in the carrier, during polishing, temporarily 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 5 channels having a width and a depth of 0.5 to 2 mm,
such that a checkered arrangement of square segmerlts 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 of less than or
equal to 20 mm x 20 mm, wherein both polishing pads comprise on the segments abrasives of oxides
of an element selected from the group consisting of silicon, aluminum and cerium, having an average
size of 0.1 to ¥Dpm;andiwhersin copolishing ageht sohitiorthvat is fredief solid: hraterialsrissupplied
during the polishingspracesst e prhvalue ef-whichcsohition can-be vasiedi by corresponging supply of
an alkaline compongent in arange ef.11da 13,5 whergina polishing, agentsolution haying apH of
11-125is supgﬂ%d Ina fg)rgs%gtgp nd agolls ing %%%rét 20 solution havmgna gH o%greFater than or

equal to 13 is supﬁﬁeld‘ln asecond § er.%r%?erred embdodimernits of the method are claimed in the

dependent claif&r2s Fhe iiefion frotidesBBuBIegikid pifsHing by meaRE ofSheciali? prépared
polishing padsctenteining fixedly: bended alirasivesrof exidesofaneleinentselectedfrom the group
consisting of siliconslwRinwmand eedym 30.Ehe:palishing padsarecid tosize sueh that a wafer

excursion can he reglized at the.top.and pottom. Wafet excursion megns, that the wafes, during
polishing, tem %rarllygrqects with a %rt of ifs area fron& the workin gap fg[fmeg k‘)hy Ehe upper and 35

lower polishing plates. If’ﬁetﬁjﬁzpé"reé:r? g?ovﬁvg%gﬁsﬁ}l%g’pasdlst avé different fextufings. The pad

situated df thé& tppek polisRint Flatd HasS 5BEYmEnt of-§reater- iarP 2051 X 20°nh, Whilé the pad
situated on the {ower, pelishingrplate-has segphents gfddss tham of sguat ta 20 megxe2@ mm. The lower
polishing pad has smaller grooveidistancesa  herdistance between twe shannels ofgrooves is
consisting of silicon, aluminum and cerium, having an average
size of 0.1 to 1.0 ym, and wherein a polishing agent solution
15 that is free of =zolid materials is supplied during the
polishing process, the pH value of which sclution can be wvaried
by corresponding supply of an alkaline component in a range of
11 to 13.5, wherein a polishing agent sclution having a pH of
11-12.5 is supplied in a first step and a polishing agent
20 solution having a pH of greater than or equal to 13 is supplied

in a second step.

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

25
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
congisting of silicon, aluminum and cerium.

30
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

35  lower polishing plates.

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



5 given by the side length of a square segment. Preferably, the groove edges are rounded toward the
pad top side, that is to say have a specific radius of rounding, in order to prevent the "hard edges" that
define the grooves from W 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 réspect of nanotopology. 15 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. The pH value of the polishing agent solution supplied in the first part of the
polishing process;rsaid sofutian:betg-frek:of stlidmmateridlsnis variable: byhirtue of the addition of the
alkaline compepentheing.corrgspandingly eantralladh 25 Ihesemoval ratesis eontiolled by the variable
pH value. The airgjs o Rrodyce a semiconeuctor wafer, that is as flatas.possible withoyt wedge
shape differences, without unevennesses 30 in the edge redion (edge roll-off). Stopping the polishing

process by inc?égéiﬁﬁ‘iﬁg'pﬁ}\l/%!ﬁg OF TS BIRATINESSlisHIRg EgEAt Sofutitn 5 236 higher is essential
to the invehtiod 135 THE slifféce t8aghAESS bf e 3effitordueFFafer is reduced in this stopping
step. This concerns, in particular, the long-wave surface roughness. 6 Apart from the different

structuring, the-pue polishing pads havethe-spme materialspecific preperties. cthe pelishing pad
preferably Comspll’&SLES %gg%rrggp@gtigaof %Q\?gt-gugs %I(e:i :Ll mrea't‘dius 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 sald wafer.
Such impression of the groove edges on the semiconductor
surface could have a critical effect in respect of
nanctopcelogy.
is
The segments are provided by a regular arrangement of channels
cr 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 wvalue of the polishing agent sclution supplied in the
first part of the polishing process, sald solution being free
of solid materials is variable by virtue of the addition of the
alkaline component being ccorrespondingly contrelled.

25

The removal rate is controlled by the variabkle pH wvalue.

The aim is to produce a semiconductor wafer that is as flat as
possible without wedge shape differences, without unevennesses

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

Stopping the pelishing process by increasing the pH value of
the alkaline polishing agent sclution to 13 or higher.is

eggential to the invention.

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

surface roughness.



A multiplicity of substances may be envisaged for the material, e.g. polyurethanes, polycarbonate,
polyamide, polyacrylate, polyester, etc. 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 on the segments, that is to say on the elevatiéns between the 20 grooves or channels. The
abrasives are preferably oxides of silicon, in particular SiO2. 25 The double-side polishing is effected
by means of planetary kinematics. This means that the semiconductor wafer lies in freely movable
fashion in a cutout in a carrier that is caused to rotate by means of a rolling apparatus, and is thereby
moved on a cygheidal frajectons while theseniconductor wafer is=30vpolishéddietwearetie upper and

lower polishing platesn Thednvention makes jipossiklegohiain an optimum edge geometry (edge
roll-off) on the front and rear sides of the semiconductor wafer. It has been found that the non-uniform

35 polishing removals o,b%e,rved inéheyrior art n the ed% regio of the semiconductor wafer are

completely avgi%%dpﬁyl meansofthe %eetﬁga%bcc%ra’l%zﬁpto hetinbentishnpraste or
5 heat-curable polymer.

A multiplicity of substances may be envisaged for the material,
a.g. polyurethanes, poclycarbonate, 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 siftuated on
the segments, that is to say on the elevatlons between the

20 grooves or channels.

The abrasives are preferably oxides of silicon, in particular
5i0;.

25 The double-side polishing is effected by means cf planetary
kinematics. This means that the semiconductor wafer lies in
freely movable fashion in a cutout in a carrier that is caused
to rotate by means of a roliing apparatus, and 1s thereby moved
on a cycloidal traijectory, while the semiconductor wafer is

300 polished between the upper and lower peolishing plates.

The invention makes it possible to obtaln an optimum edge
geometry (edge roll-off) on the front and rear sides of the
semiconductor wafer. It has been found that the non-uniform

35 polishing removals cbserved in the prior art in the edge region
of the semiconductor wafer are completely avolded by means of

the method according to the invention.



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 Iowe:folishing pads are structured differently. 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. The polishing
agent solution comprises water, but preferably deionized water (DIW) having the purity customary for
use in the semiconductor industry. The polishing agent solution furthermore preferably contains
compounds suttrassodium:20: carbonate Na2C O3) spotassium icarbanate-@63804), sodium hydroxide

(NaOH), potassium hydraxide (KQH), ampmonigm hydroxide (NHAOR), tetramethylammonium
hydroxide (TMAH), or any desired mixtures thereof. 25 The use of potassium carbonate is especially

preferred. TheTrpH value of the polishing agent solution lies in a range of 11 to approximately 13.5 and

is varied by co Peesﬁco?mocf?ﬁg HfditiorT of HEEthes c%p88%§ﬁ?ﬁﬁ§ o Vi€ farigé 30 The proportion
of the statéd coRipdUiids SUER v Potassiin Tarbbrateafer &xdmple, in the polishing agent solution is
preferably 0.01 to 10% by weight. M A polishing agent solution having a pH of 11-12.5 is supplied in a

first step. 8 Inthis step; dhe material removal is gifected.an both sides. gf the-semigonductor wafer. A
polishing agent solution h \_/!en&%pl—&\/glu% %gglfl%ter than or 5 equal to 13 isa%ugpcsl:ited in gnsc?cond

step. The matgﬁgpﬁasrﬁévgaly is thereby sto% referab }7:: ausgﬁsfﬁﬁabfglennt solution ?1Savmg apH

€ oluti
value of less thafi dF8Ual ?Gdill.g“i?§u58£é81?ﬁ%gthﬁ%d§teﬁffgu%ﬁ%ﬁumd differently.
10

During the polishing step, a pclishing agent solution that is
free of sclid materials is introduced between the sides of the
gemiconductor 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 polishing agent solution
furthermore preferably contains compcunds such as sodium

20 carbonate (Na;C0s), potassium carbonate (K,C0s;), sodium hydroxide
{(NaOH), potassium hydrcxide {(KOH), ammonium hydroxide (NHiOH),
tetramethylammonium hydroxide (TMAH), or any desired mixtures

thereof.
25 The use of potassium carbonate i1s especially preferred.

The pH values of the polishing agent sclution lies in a range of
11 to spproximately 13.5 and i1s varied by corresponding
additicn of the stated compcunds in this pH value range.

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

preferably 0.01 to 10% by weight.

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

in a first step.



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 on the same polishing pads, in the case of which, instead of the polishing
agent solution, a polishing agent slurry is supplied, comprising abrasives of oxides of an element
selected from the group consisting of silicon, aluminurf and cerium, 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 polishingrsesves ditstly:-for redueing:ther mierendamagerinduced bynthe:EARspakshing and

secondly for minimizing. defects. and scratches and for reducing the short-wave surface roughnesses.
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 infhatute.sBiTige aprasive material comprises apfiaterial ¢hatt meckanicallfremoves the
substrate material, preferably ane;ormare-ofithe-oxides of the glements aluminum, eeridmear silicon. 5
The proportion, of g]lea%brasiv materjal in the polishing agent slurry is preferably 0.25 to 20% by

weight, particulrg’rly pref%?gblsy Egetg 1% by weight.  The use of colloidally disperse silica as

polishing agent W slurry is particularly preferred. By way of example, the agqueous polishing agents
LevasilO from H:€ £ Starckyand: Glanzex 30004 framdedjimiican bevempleyed! Levasiloi§ a registered
trademark of Bayer AGateyerkusem Mdicense held hiyHiG <Starek SmbH:qThe average pagticle size
of Levasilfy) is - /3 i denending on the. type, Téh_eeuﬁ%f% Leyasilo s therefare syitahle,for hoth

polishing steps, wherein Levasile havin rticle sizes of .
W

a
ith suppiy of a pol g%lng agent slurry.

Specifically, the method preferably furthermore comprises a
gimultansous double-side polishing of the semiconductor wafer
13 on the same polishing pads, in the case of which, instead of
the polishing agent soluticn, & poelishing 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 size of the
20 abrasives of 15-30 nm is used in a first step and 2 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, ¢f 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
roughnesses. '
30
A polishing agent slurry containing abrasives is supplied

during this additicnal simultaneous double-side polishing.

The size distribution of the abrasive material particles is

35 preferably monomodal in nature.



20 15-30 nm is used in the first step and Levasil(r) having particle sizes of 35-70 nm is used in the
second step. Glanzox 3900(r) 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 pH value of 10.5 and
contains approximately 9% by weight of colloidal Si02. The polishing agent preferably contains
additives such as sodium carbonate (Na2002), potass?um carbonate (K2C0O2), sodium 30 hydroxide
(NaOH), potassium hydroxide (HUH), ammonium hydroxide (NH4OH), 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 10
protective collaids, preservativeshiocides; algohals and eamplexing agents«Erefetably ] but not

necessarily, some other type of polishing 5 agent feed or supply is,used in,the method aggording to the

invention. The lower polishing plate is supplied with fresh polishing agent independently of the upper
polishing plate® Bt tRis purpbse & ioWwer polihiRg plate fikeWist providéL polishing agent
feedthrough and also a separate polishing agent W conveying system. The polishing machine A02000

from Peter; Woltgrs oRepdsburg, (Germaay) is-particulary suiablesfor carying osit the method
acco““ngtOt@ig¥§¥n§ngreferably 0.25 to 20% by weight, particularly

preferably 0.25 to 1% by weight.

The use of colloidally disperse silica as polishing agent

10 siurry is particularly preferred.

By way of example, the agueous polishing agents Levasil® from
H.C. Starck and Glanzox 3%00® from Fujimi can be employed.
Levasil® is a registered trademark of Bayer AG, Leverkusen,

13 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

sizes of 35-70 nm is used in the second step.

Glanzox 3900® 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 pH value of 10.5 and

contains approximately 9% by weilght of colleoidal Si0s.

The polishing agent preferably contains additives such as
sodium carbonate {(Na:COs3), potassium carbonate (K;C0s), sodium
30 hydroxide {NaCH), potassium hydroxide (KOH), ammonium hydreoxide

(NH4OH}, tetramethylammonium hydrexide (TMAH).

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

33  wetting agents and surfactants, stabilizers acting as



15 Said polishing machine is equipped with pin interlocking of the outer and inner rings in order to
drive 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 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 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 thisrease;the<catters aee; also-seldnvnoiions prefetabily30 by mmeans of 4atating pin rings
which engage é’%xﬁ%‘i@xﬁ% éh% gg%@_ference 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 1l
semiconductofwaferszin partictilar irfcluding sgaiastmetalssheing Teldaset fénithel eafier body. The
carrier body caryeamptriseifor-exampleymetal, seramic, 5:plastichfineereinfarted plastie,eor metal

coated with plastic.qr with a giamengd:like,carbon: layer {RLO layer). Sieelssalg preferied, however,
stainless chromitirgls%eel bein&garlti%fIarg/ngreefgliredé%/_Vt'lhhe cutouts ar Psrggeprab[g%g%%igngg for

receiving an odld iumber of Semiconductor wa ersyhavmg a diameter of at least 2 mm, preferably

300 mm, espetiaty praf&Rdly 4505t 4id BickiTdssss B850 16 1800°FnP 157 +H& Snfention is
explained beloveWithvefereritento threefiglires: Rigared] sehensatically sHow$ tHe edhstruetden for
carrying qut theanethadgaceoeding to the invention.

The polishing machine AC2000 from Peter Wolters, Rendsburg
(Germany) is particularly suiltable for carrying out the method
according tc the invention.
15
Said polishing machine is eguipped with pin interlocking of the
outer and inner rings in order to drive 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 &7 380
Al and in which the carriers move on a planetary path arcund
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 semiconductcecr 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

circunference 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



20 Figure 2 shows embodiments of the wafer excursion. List of reference symbols 11 Polishing pad on
lower polishing plate 25.12 Polishing pad on upper polishing plate 21 Lower polishing plate 30 22
Upper polishing plate 31 Inner toothed r .g 32 Outer toothed ring 35 4 Semiconductor wafer(s) 12 5
Excursion 6 Carrier(s) 5 7 Polishing/contact pressure Figure 1 schematically shows semiconductor
wafers 4 in cutouts 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

w
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semiconductor wafers, in particular including against metals

being released from the carrier body.

The carrier body can comprise for example metal, ceramic,
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 particulariy
preferred.

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

thicknesses of 500 to 1000 pm.

The inventicn is explained below with reference te the figures.

Figure 1 schematically shows the constructicn for carrying out

the method according to the invention.

Figure Z shows embodiments of the wafer excursion.

List of reference symbols

i1 Pelishing pad on lower polishing plate

12 Polishing pad on upper polishing plate

21 Lower polishing plate

22 Upper polishing plate

31 Inner toothed ring

32 Outer toothed ring

4 Semiconductor wafer(s)



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, 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 (excursion 5). Figure 2 shows embodiments of the excursion.
20 2A shows semiconductor wafer 42 in carrier 63 withf 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). 25 213. 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. Semichnckictorawafer 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 innertogthed QQQS%1 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 fAng 3li&kd Buterwotséd irrF32rSemiconductor 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 wpperpolishing-pad 1.2, 5 2Eshaws semiconductor wafee 42Jncarrier §34with lower
polishing pad 11 aggrgpgggpgﬁshigg %azd 1%%(9&4\/eaeyeinn§%%ogled r@igg 310%on outer toothed ring 32.
Semiconductor wafer 42 ﬁrojectsabeyond'the upper rriﬁing pa&flg ancheyon the lower polishing

olis

pad 11. Excur§ion's5 s midre ptbndtihcedWith W?Egﬁgcfﬁﬁél%w&%@ﬂﬁ@ pREFLEIARS
explanatigh is givers betbvweof hove theodoublelsiglerpalishiRg adtotdingitoxheadvéatiéa can preferably
be integrated int@ aamanufacturingsegilenaei tos produsinpesemiconducior waders. 22 is

pressed with polishing pad 12 with the direction of the

polishing/contact pressure 7 against 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 (excursion 5).
Figure 2 shows embodiments of the excursion.

20 2A shows semiconducter wafer 42 in carrier 63 with lower
polishing pad 11 and upper polishing pad 12 between inner
toothed ring 21 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 &3 with lower
polishing pad 11 and upper polishing pad 12 between inner
toothed ring 31 and ocuter toothed ring 32. Semiconductor wafer

42 projects beyond the lower polishing pad 11 (excursion BZ}.

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 basyond the upper polishing pad 12 and beyond the
lower polishing pad i1 (excursion 53).

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

tocothed ring 31 and cuter toothed ring 32. Semiconductor wafer



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 is 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 preferably a s}ﬁgle crystal composed of silicon. The 25
semiconductor wafer is preferably a monocrystalline silicon wafer. Before the polishing according to
the invention is applied, the following 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 Fl.
The semicondégtarwaferis preferablytslicedopsingra Wirghsaw. Fhe slizirg: of theysemicorductor wafer
by means of a:wire saw. 39 ds effected in the manneriknowa e:g. fremUS-46551914ER:1%22 542 Al, DE

3942671 Al qrre%g 433 936 Al 1&1}%@% %_gzvinsﬁiﬂ%e %ydst%qomposed of_semiconductor material is
preferably a single crystal composed of silicon. The semiconductor wafer is preferably a

monocrystalline silicon wafer. 5 Processes for processing the edge of the semiconductor wafer and
also the two sdfacés sabsétuenthy take placeier #Relddgeottie sémicoriducter dafer is preferably
rounded usingdaW.a cioanse wbsagiveakor thiscqpurpose stherseprebriductiort wafer isifixed on a rotating

table and delivesgd:hy.its edge-against the: likewisediotating working sutface ofaprocessingtool. The

Processing 4, projects beyond the upper polishing pad 12 and beyond the

lower polishing pad 11. Excursion 55 is more pronounced with

10  respect te the lowsr polishing pad 11.

An explanatlion is given below of how the double-side polishing
according tc the invention can preferably be integrated into a
manufacturing seguence for producing semiconductor wafers.
i5
Firstly, a semiconductor wafer is sliced from a single crystal
composed ¢f 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
200 is effected in the manrer known e.g. from US 4655191, EP 522
542 A1, DE 39 42 671 Al or EP 433 956 Al.

The grown single crystal composed of semiconductor material is
preferably a single crystal composed of silicon. The
25  sgemiconductor wafer is preferably a monocrystalline silicon

wafer.

Before the polishing according to the inventicon is applied, the
following procedure is preferably adopted:
30
Firstly, a semiconductor wafer is sliced from a single crystal
composed of semiconductor material grown by means of CZ4 or FZ.
The semiconductor wafer is preferably sliced using a wire saw.
The sliicing of the semiconducter wafer by means of a wire saw
35 is effected in the manner known e.g. from US 4655191, EP 522
542 Al, DE 39 42 671 Al or EP 433 956 Al,



15 tools used in this case can be embodied as disks which are secured to a spindle 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 disclosathin PE402006;048248: Ak 135 Thecwerking ssufacesrean-also bawembadiedsin the form

of an abrasive gloth.or.as an.alrasive belt., 15 The material-remaving grain, preferably diamond, can
be fixedly anchs%rr%dcig JQS v%/ggfkigqg furfafes of t%%B%ro[fesginrgotoo(I:sf TQ% %aineu%?% 4%Eeferably has a
coarse granulation. Accoramg 5t6-JIS R'60811 }% & granuféctllohy(?ﬁ mesjhr} IS -7800. The
average grain ¥i7e5720-60 pm, preferably 25-40 pm, especially preferably 25-30 pm or 30-40 pm. The

edge rounédling is preferably followed by double-side W material-removing processing of the
semiconductorwaterssliced-ienmasingle:crystal cusingea.ccoarse alyastyenductor wafer

and also the two surfaces subsequently take place.

The edge of the semiconductecr 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
retating working surface of a processing teool. 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 gl1l6 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 widihs on the
front and rear sides. In this case, the edge of the
semiconductor wafer acguires 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 disclesed 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.



PPG (Planetary Pad Grinding), for example, is suitable for this purpose. 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-remd\sling 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 a Mohs hardness of R: 6 is
preferred as abrasive bonded in the working layers. Appropriate abrasive materials are preferably
diamond, silicon carbider(SiC) reerium30 dioxide (€6629redrunddimfabuninuam oxide’ A203);

zirconium dioxide.(It0g); horopnitride (BN, cubic-horan nifride, CBN). flrthermere silicon dioxide

(S102), boron carbide (134C) through to significantly softer materials such as barium carbonate
(BaCO3), calcium carbonate (CaCO3) or magnesium carbonate 35(MgCO3). Diamond, silicon carbide
(SiC) and aluriipeiny oxide (420 3p cofmidumy are particularly preferred Atowevehct6rTHe average

grain size of the,abrasive i 5:20 pos, preferably 5015 pmand;especially preferablyssd0 pm. The
abrasive paniqli%s are grrgfeﬁérab!}/aggnds%qz individually or as 5 clusters ki)rlth% bonding matrix of the
working layer. nthe case of cluster boncﬁng, the gram%?én%fers s‘“peuﬁre as preferred relate to the
primary particlessize of the dnistér edRstituents WepPréferably24 sétond PPG grinding of the

semiconductor wafer is subsequently effected, wherein an abrasive cloth having finer granulation than
before is usedr, cThe Qverage @raig sizeof dhe abrasivedsinfhis ¢ase;0:2510-15pm, preferably 0.5-7
pm, parti%lIarl%apreferaPl%O.SA.pm and

Teria effoving 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
PPS 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 & cutout in one of a
plurality of carriers that are caused to rotate by means of a
20 0lling apparatus, and i1s 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 a Mohs hardness of 2 & 1is preferraed as
abrasive bonded in the working layers. Appropriate abrasive
materials are preferably diamond, silicon carkide (SiC), cerium

30 dioxide {Ce0,), corundum (aluminum oxide, Al,03), zirconium
dioxide (Zr0;), boron nitride (BN; cubic boron nitride, CBN},
furthermore silicon diozxide (310:), boron carbide (ByC) through
to significantly softer materials such as barium carbonate
{BaC03), calcium carbonate (Calds;) or magnesium carbonate

35 (MgCQ0s) . Diamond, silicon carbide (53iC) and aluminum oxide

{Al;0s; corundum) are particularly preferred, however.



especially preferably 0.5-2 pm. 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 %?spmdle and have circumferential surfaces
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 belt. 17 The grain
used has a fine granulation. According to JIS R 6001:1998, the granulation should be finer than #800,
preferably #800:#8GGR.rEhe ayerdge grain sizetis®.5:20:pinypreferabio0 5=1 5 fpatticlarly

preferably 0.5-40;pm,ang5 espesiallyinreferabhe 055 pm- i a fyrther 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 pm per side of the semiconductor
he abrasive particles are preferably bonded indivicually or as

5 «clusters in the bonding matrix of the working laver. In the
case of cluster bonding, the grain diameters specified as
preferred relate to the primary particle size of the cluster

constituents.

10 Preferably, a second PPG grinding of the semiconductor wafer is
subseaquently effected, wherein an abrasive cleoth 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.

Foer this purpose, the semiconductor wafer is once again fixed
25  on a rotating table and delivered by its adge against the
likewise rotating working surface of a processing tool. The
processing tocls used in this case can pe embodied as disks
which are secured to a spindle and have circumferential
surfaces 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 belt.

33 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. The cleaning and etching methods described are
preferably effected as single-wafer treatment. 25 The Houble-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-palishing @ceosdingortbednyention  the. edge of the gemicondugtor wafer 35is

preferably polished., 18, On%nggf@%gx available %%t8$%ti% edge-palishing uggstgdare suitable for this
purpose. US 5,989,105 discloses Such an apparatus for edge polishing, '
preferably #800-#8000. The average grain size is 0.5-20 pm,

preferably 0.5~15 um, particularly preferably 0.5-10 um, and

5 especlially 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 i1s preferably 1 monolaver, that is to say approximately

0.1 nm.

The semiconductor wafer is preferabkly subijected to a

wet-chemical treatment with an acidic medium.

Suitable acidic media include agueous sclutions of hydrofluoric

20 aclid, 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 tc the invention is thereupon effected.
The front and rear sides of the semiceonductor wafer are
simultaneously polished at the same tine.

30

Conventional DSP pclishing 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

33 1s preferably polished.



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 M 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 chiiek 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 semiconductor wafer
held thereon is rotated centrally. 20 Preferably, one revolution of the chuck lasts 20-300 s, particularly
preferably 50-160s:(revelltipnatime) aA polishingndnim, shieh is>¢overedhwithithe polishing pad and 25
is preferably ratated ceatrally at:a eotatiopakspeed of 300-1500 min-1, particularly preferably 500-1000
minl, and the chuck are delivered to one another, with the polishing drum being set obliquely at a
setting angle with respect to the semiconductor wafer and the semiconductorg/v%f?gkl?ein fixed on 30

the chuck in sUth & way thatit projects gty Be§ondtha 14t8F and'is thérerbre a88a8Sible for the
polishing drunv e settidgeanglelishsiede AN 305500835 SEificohdeitorwafer ahd pohshidg drum are
pressed onto ane anotheér withray spedifiepgontact pressure and with a polishing agent being supplied
continuously, preferably with a polishing agent flow rate of 0.1-1 liter/min, particularly preferably 19
The semiconductor wafer is usually fixed on a flat wafer
holder, a so-called chuck. The edge of the semiconductor wafer
10  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 semilconductor wafer are delivered to one ancother and
5 pressed onto one anobther with a specific contact pressure while

the polishing agent is continucusly supplied.

During the edge polishing, the chuck with the semiconductor
wafer held thereon 1s rotated centrally.

20
Preferably, one revolution of the chuck lasts 20-300 s,
particularly preferably 50-1530 s {(revolution time;).

A polishing drum, which is covered with the polishing pad and
25 is preferably rotated centrally at a rotaticnal speed of
300-1500 min™!, particularly preferably 500-1000 min™', and the
chuck are delivered to one ancther, with the polishing drum
being sat obliguely at a setting angle with respect to the
semiconductor wafer and the semiconductor wafer being fixed on
300 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 Semiconductor wafer and polishing drum are pressed onto one
another with a specific 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



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. M The polishing pad used
during the edge polishing can have fixedly bonded ablasives 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 polishingstep-tsing softly rémoving s#icaisol {esg. 201 Glanzex)ecan: additionatly fekkawion the
same FAP polishing pad iparger Lo fealize areduction:of theedge paughness: and edge,defect rates.

Finally, preferahly.a chemical mechanical o%s_lain (CMP) of at 25 least the front side of the
semiconducto%wa eris éaffe?[e ; Prefrearablg, oth %izd'es of the semiconductor wafer are polished by

means of CMP in this step. A conventional DSP polishing machine is suitable for this purpose, in
which macéhiné 30 howey et r soften S MPIPolishitg pads e é tisett instead of tie gofivertional DSP
removal polishirng pafisor?@ PatenbClaims: T2 methpd for the double-side-pelishing Of aaftex

semiconductopwafer, Comprising 2 simultaneaus double-side palishing of Ha semicondyctor wafer
situated in a ngolucgj!gg? %%renegemiconductor wafer.
10 The polishing pad used during the edge polishing can have
fixedly bonded abrasives applied to it {FAP polishing pad). In
thils case, the pclishing is effected with the ccontinucus supply

of & pelishing agent scluticn containing no scolid 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 scftly 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 i1s 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 purpose, in which machine,

30 however, softer CMP pclishing pads are used instead of the

conventional DSP removal polishing pads.



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 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 arfAngement 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 of less than or equal to 20 mm x 20 mm, wherein both polishing pads 20comprise on the
segments abrasives ©f axddessof an element selected from the group consisting of silicon, aluminum
and cerium, having an average size of 0.1 to 1.0 pm, and wherein a polishing agent solution is
supplied during the polishing pracess, the pH value of which solution can be 25varied b
corresponding supplf) d¥Fan 8ikaliRé copSRERtih & taRgB Br 1Tt 13 %" vihé gl aPs }ls%tir?éf agent
solution having a pHwffEL-1 251 supphied in aifirst stepand alpokishing stfermsolgticmhaving a pH of
greater than or equaj t: 431 stpplied.inwsecord step.30 2 Thednethed as claimed inelaim 1,
wherein a polishing %%%@tesolutlon hawqg apH q{.lesst an or eq%Jal 10,113 s gug@lll%dcm a third step.

en .an 103G, ] e cowvered wi
21 3. The method as clalmegl in clar%}\} orasc alme% }?1 glalmCQ urthermore comprising a

simultaneous doublersiteSpdfishing of tHE stnlieBREUBRT VWAEEDrPthE-§ame FoIRshiig pads, in the
case of which, instead: obihe polishingragenihsolbitier,ia polishingragentislutryrisssupplied, comprising

abrasives of oxides qf.an element selected from the group cansisting af silicop,.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 sIPRPREGNG & Bbefadéparticie Size BF 38-70 i id'is¥d i H'Se &6 step. 4. The
method as claimed id@mecf ¢claimsd g ewherginithesgolishirig agent sohitioh ortirerpolishing agent

slurry is supplied indggendently of one anather.overthedgwer ang-overtheupper-pelishing plate. 5.
The method as claimed in any of claims 1 to 4,1%§)ecrein an,initial thickness of the semiconductor wafer

. 1 T ; Fhat :
is greater 20than a thicknags bf e carfiar 6 method as claimédin any Slh claims 1°to 5, wherein,

the case of both polishipglsads! thecHuEs Comprish PeindeBaBes attheIFATsition t6#5e pad top
side. 15 polishing pads, wherein the first pclishing pad, situated

cn 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 less than or
egual to 20 mm x 20 mm, wherein both polishing pads

20 comprise on the segments abrasives of oxides of an element
selected from the group consisting of silicon, aluminum
and cerium, having an average size of 0.1 to 1.0 um, and
wherein a polishing agent sclution is supplied during the
polishing process, the pH value of which sclution can be

23 varied by corresponding supply of an alkaline component in
a range of 11 to 13.5, wherein a polishing agent sclution
having a pH of 11-12.5 is supplied in a first step and a
polishing agent solution having a pE of greater than oz
egual toe 13 is supplied in a second step.

30

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

agent solution having a pH of less than or egual te 11.5

is supplied in a third step.



10

15

20

21

. The method as claimed in claim 1 or as claimed in claim 2,

furthermore comprising a simultaneous double-side
polishing of the semiconducteor wafer on the same polishing
pads, in the case of which, instead of the polishing agent
solution, a polishing agent siurry 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
slurry having an average particle size cof 35-70 nm is used

in a seccnd step.

. The method as claimed in any of claims 1 to 3, wherein the

pelishing agent solution or the poiishing agent slurry 1s
supplied independently of one another over the lower and

over the upper polishing plate.

. The method as claimed in any of c¢laims 1 to 4, wherein an

initial thickness of the semiconductor wafer is greater

than a thickness of the carrier.

. The method as claimed in any of claims 1 to 5, wherein, in

the case of both pclishing pads, the channels comprise

rounded edges at the transiticn to the pad top side.



