Met hod for the doubl e-side polishing of a sem conductor wafer The invention
relates to a nethod for the doubl e-sidé polishing of a sem conductor wafer.
5 1n particular, the invention is directed to doubl e-side polishing of

sem conductor wafers of the next technol ogy generations, primarily of

waf ers which have a dianmeter of 450 mm At the present tinme, predom nantly
polished or epitaxially Wcoated silicon wafers having a dianeter of 300 nm
are used for the nost demandi ng applications in the el ectronics industry.
Silicon wathabd Havi ngeadsubitraidedpabbsbingf o458 samarenifnctevewapaent .
However, the enlargenent of the substrate dianeter is acconpani ed by major,
in sonme instances also totally new, hitherto unknown techni cal problens.
Many progesshignsiepsre Whetdeto theyegied of oputled ydowlchans taeé R0 {sawang,
grindin | a %$n%%, cheni cal %etching, cl eani ng) or chem cal - mechani cal

nat ure %%o?ig hYedUntCh %ot the thermal processes (epitaxial coating,
anneal i ng), require thorough revision, in part also with regard to the
machi nes used therefor and, the workin terjals., 2 ﬁg 1 conduct or wafers,
after bEPNBREFiEeEE¥robia STRghet R ga lf?ﬂb%?)t%o%%% g%‘%? Seni conduct or
nat eri ahe1 26K NG 0SESSEM1EhERC ot warspbtbPl teetyent peokrsSSogyeps. After

the grinding, clTeaning and etching steps, in accordance with th jor art,
30 the SeRPHeEiONS{ BT LBATEHVdREL $REFRT eV 31T aé?ﬁﬁ%tfﬁe 1Y ohE %f g&b
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and the surface flatness (nanotopologx%,are particularly critical Ln the 35
maniff accorkedf skbhfeondatess harepg, a diameter of 300 mm are used for

the most demanding applications in the electronics industry.
gilicon wafers having a substrate diameter of 450 mm are in

develcpment.

15 However, the enlargement of the substrate diameter is
accompanied by major, in some instances also totally new,

hitherto unknown technical problems.

Many processing steps, whether they are of purely mechanical

20 (sawing, grinding, lapping), chemical (etching, cleaning) or
chemical-mechanical nature (polishing), and also the thermal
processes (epitaxial coating, annealing), reguire thorough
revision, in part also with regard to the machines used
therefor and the working materials.

25
gemiconductor wafers, after being sliced from a single crystal
(ingot) composed of semiconductor material, are processed
further in a multiplicity of process steps. After the grinding,
cleaning and etching steps, in accordance with the prior art,

30 the surface of the semiconductor wafers is smoothed by one or a

plurality of polishing steps.

Obtaining a sufficiently good edge geometry and the surface
flatness (nanotopology) are particularly critical in the

35 manufacture of semiconductor wafers.



2 The nanotopol ogy is usually expressed as height fluctuation PV (= "peak
to valley"), relative to square neasurénent w ndows having an area of 2 nmm
x 2 mm 5 The final nanotopol ogy of a sem conductor wafer is generally
produced by neans of a polishing process. In the case of single-side
polishing (SSP), sem conductor 10 wafers are held during processing on the
rear side on a support plate by neans of cenent, a vacuum or by neans of
adhesi on and are subjected to polishing on the other side. In the case of
doubl e-si de polishing (DSP), sem conductor 15 wafers are inserted | oosely

into athin carrier_plate and i shed t f t d i
S il £ aFROURT 0T PP CT b7 v FORET P TR B VBEH A LPers ahet o T oner

pol i shipg phaie each.cover ed weld: avpotd shing-padea Thisnpot i ehidgvaret hod i s
effected with the ﬁggpl of a polishing agent slurry, 20 usually based on a
silica RRVINTRP RTeF @k t21TRethi $€™Bi scl oses pol i shing using fixedly bonded
abrasives ("Fixed Abrasive Polishing", FAP), wherein the sem conductor

wafer is polished on a polishing pad which, in 25 contrast to otr r
pol i shi FgE paiRal COMEAF PROAPTRLP RsT VECBHBREAATECHoRIEST | hS t HE it J;ﬁi ng pad

(" Fi xed, Absasky ey Ohedihs PaE) a Jbe: Sl Patéesns . Appl i cation DE 10 2007 035
266 Al ‘describes a nethod for polishing a substrate conposed of silicon

material, using FA pads. 30 After DSP or FAP, the front sides of the
sem congdyctRr MRELTSf single-side polishing (SSP), semiconductor

10 wafers are held during processing on the rear side on a support
plate by means of cement, a vacuum or by means of adhesion and

are subjected to polishing on the other side.

In the case of double-gide polishing (DSP), semiconductor

15 wafers are inserted loosely into a thin carrier plate and are
polished on the front and rear sides simultaneously in a
“freely floating” manner between an upper and a lower polishing
plate each covered with a polishing pad. This polishing method
is effected with the supply of a polishing agent slurry,

20 usually based on a silica sol.

The prior art likewise discloses polishing using fixedly bonded
abrasives (“Fixed Abrasive Polishing”, FAP), wherein the
gemiconductor wafer is polished on a polishing pad which, in

25 contrast to other polishing pads, contains an abrasive
substance bonded in the polishing pad (“Fixed Abrasive” or FA
pad) . The German Patent Application DE 10 2007 035 266 Al
describes a method for polishing a substrate compocsed of
gsilicon material, using FA pads.

30
After D8P or FAP, the front sides of the semiconductor wafers
are generally polished in a haze-free manner. As is usually
effected using a softer polishing pad with the aid of an
alkaline polishing sol. In the literature, this step is often

35 designated as chemical mechanical polishing (CMP). CMP methods
are disclosed, for example, in US 2002-0077039 and in US 2008-
0305722,



are generally polished in a haze-free manner. As is usually effected using
a softer polishing pad with the aid of3an al kaline polishing sol. In the
literature, this step is often 35 designated as chem cal nechani cal
polishing (CW). CMP nethods are disclosed, for exanple, in US 2002-0077039
and in US 2008- 0305722. 3 By conparison with single-side polishing (SSP)
si mul t aneous doubl e-si de polishing (DSP) of sem conductor wafers is not
only nore econom ¢, but higher flatness with regard to the surfaces 5 of

t he sem conductor wafers is obtained as well. Doubl e-side polishing is

descri bed, for exa i 691,694. A suita oub |de olishin
machi neBY sCHMRRY v W%F?E?ﬁ%@§%7sﬁ@% SRR Fens %%cg$§%ﬂ %%%8 J
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sem conductor wafers in carrier plates conppsed o whi ch
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pl ates SHVEREUshiboRa ROt b5 MiAgePRdi & Nob e PE@seaceeDf . a pol i shing agent
(polishing 15 sol) on a path predeterm ned by the machi ne and process
paraneters and are thereby polished (in the literature, carrier plates are

desi gnab g, as- wéf%@zﬁéhingw@ doybl ensi der pol bshipoestep t$ usual ly
carried out using a 20 polishing fad conposed of honobgeneous, porous

pol yrer 3 f @ain hadi ny %uhé@%%@s§0@$ %05%@39@O¥Eﬁ%%%9AWac%én%e§%r|bed f or
exanpl edigc%ségth%ﬁ??OQ pyWheheait s alsgrdhsclogednthat the polishing

pad adhering to t er polishing plate is pervaded by a network of
chaﬁhelsmbmdlmﬁetp@fl@ﬂuh@epaudQSPQHh%h1®@ 29 €pecroied pol FRhPngChl ate has
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polishing pad in the presence of a polishing agent {(polishing
15 sol) on a path predetermined by the machine and process
parameters and are thereby polished (in the literature, carrier

plates are designated as “templates”).

The double-side polishing step is usually carried out using a

20 polishing pad composed of homogeneous, porous polymer foam
having a hardness of 60 to 90 (Shore A), as described for
example in D& 100 04 578 Cl, where it is also disclosed that
the polishing pad adhering to the upper polishing plate is
pervaded by a network of channels and the polishing pad

25 adhering to the lower polishing plate has a smooth surface
without such a texture. This measure is intended firstly to
ensure a homeogeneous distribution of the polishing agent used
during polishing and secondly to prevent the semiconductor
wafer from adhering to the upper polishing pad when the upper

30 polishing plate is raised after polishing has finished.

The upper polishing pad comprises a regular chequered
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.

35 This arrangement is used to effect polishing at a polishing



The upper polishing pad conprises a regul ar chequered arrangenent of
channel s having a segnent size of 5 mdx 5 Mmto 50 mMm x 50 mm and a
channel width and depth of 0.5 to 2 nm 35 This arrangenent is used to
effect polishing at a polishing 4 pressure preferably of 0.1 to 0.3 bar.
The silicon renmoval rate is preferably between 0.1 and 1.5 AmMm n and
particularly preferably between 0.4 and 0.9 AP mn. 5 However, a procedure
in accordance with DE 100 04 578 Cl results in an asymetrical polishing
reanaIpﬁéSEGEeOp&émefﬂ@Byoéft@elsedieomdumtorTMafeilamomheemgm@kiret@ides

(ear side and fcont sids).,10 A Lusther sauseqclohosallycdi{terent

pollshlﬁ e case’ of e-'si'de po ng 1 n accordance with
t he prlpreaerabéythetW®@m ® héat andr ddeduméneni al (seni conductor materi al,
for exanple silicon or silicon oxide), renoved fromthe surfaces of the
sem conductor wafers in the polishing process covers (deposits on) the
poI|%h|ngpaﬁfsuﬁfmﬁe%@@@r¢nl@aﬁﬁcﬁrgﬁe?%nVlEQt%ﬁt%00Iﬁ4p%?§|€hlar t he

regions.,. gg}ﬁhgem' 45Nk rae@r%eé;aﬁelmﬁgﬂg COOROLAY Oagophactubbtheg

surfaces o sem con uctor waf ers during the pO|IShIn? process the nost
often s@étth|eemiyOmﬁuetﬁefWQEQrtaﬁetber©@@0§#eecéwéﬁéd Wreh 2ocabiraded
materiak, A rings ?haped area with abraded material often forns on the
pollshlng pad surface. The formati on of regions covered wth abraded
material on the polishing pad surface is additionally fostered by a

non ““'£°fur§§e90 L30L "Gr 205011 0, ShE EPULLOD fﬁallggﬁl KLNG.Q2p batvgen
pollshlng and-Garri er prate.” The areas o |ng pad which are
coveredcmeehoabdadbﬂenaiéeipbltehSngtMUeacegrdascenwmhhchhehgrpad st

al tered, Inﬁgge% gsgﬁ%t éygg%ﬁuretggg {éngEORduc£8 C8g98§%%ionf8§ar the

surface’ fiave erent proper fies W fegard to
t he poIeshmpgeresmitonnoﬁoabaicennomﬁﬁh)theamegédnﬁrQM|theaserﬂateeteﬂ to a
| esser eﬁtent or ngot at all ¥ cove£hng m&th abr aded nmter i al
t gsemiconductor wafers 1In evpolishing process covels
15 {deposits on) the polishing pad surfaces to in part different
extents. In particular, the regions of the polishing pad
surface which come into contact with the surfaces of the
semiconductor wafers during the polishing process the most
often statistically in a defined time period are covered with
20 abraded material. A ring-shaped area with abraded material

often forms on the polishing pad surface.

The formation of regionsg covered with abraded material on the
polishing pad surface is additionally fostered by a non-uniform
25 polishing agent distribution in the working gap between

polishing pad and carrier plate.

The areas of the polishing pad which are covered with abraded
material constitute regions in which the pad is altered in

30 terms of its texture and in terms of its composition near the
surface. These regions therefore have different properties with
regard to the polishing result in comparison with the regions
which are affected to a legser extent or not at all by covering
with abraded material.

35



5 As polishing pad covering increases, it becones nore and nore difficult
to control the polishing machines in such a way that flat wafers having
good geonetry values (GBIR wafer shape, edge roll-off) are produced.
Furthernore, it is necessary to 5 reckon with an increase in the mcro
roughness (haze values) of the wafers. The risk of polishing scratches and
i ncreased LLS val ues on the polished wafer surfaces |ikew se increases in a
simlar manner. W Regul ar polishing pad conditioning that becones necessary
as a resgl poregdhcrs phe totering ohctrbespsli $hi hgepads fwear ndndore

addi ti ona adversely | i -_on,account of .the nmechanjcal_ actjign_on the
po|ishi%bkﬁgaugﬁdg?hggﬁéggiiéﬁ%dp8ﬂéﬁéén?nm?ﬁ lB%?i%ﬁiﬁ&“%a% Y?Hi% figss,
pad Str%méﬂrﬁafefﬁeh&ﬁiﬁg @5?@egﬁﬁhéyr9nda10éﬁ1(GBIBEth&EeEaHBEpef t he
non-uni form polishing renoval .is, .inter alia, a polishing agent
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Corﬁﬁﬂuﬁééﬁ?ﬁhﬁﬁﬁﬁf%gaiﬁ@ﬁeaﬁéfQﬁntB@|m@btbngoﬁ?hhhﬁssﬁhﬁaéeﬁaloebe of .

pol i shed w pol i shing agent, or_application o ol i shiing agent to_sai
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di stribysigesi snefhechedi by-4r ayktat kapakcbor cexandseenhri-bugak 2B horce.
The polishing agent is introduced from above into the working gap between

pol i shi AgMpadrafide8a¥ri er plate and fl ows on account of the gravitational
force inter alia through the cutouts for the sem conductor wafers in the
carrier plate also onto the |ower polishing pad. In this case, the

pol i%shi Rgoadant Pediahsnei batdi eARPsLEeBLiEgeHNBY PRECTEFalP6REFAHBVEREAL Of

the result reduces the lifetime of the polishing pads {(wear) and

additionally adversely impairs - on account of the mechanical
action on the polishing pad and the associated change in the
polishing pad (thickness, pad structure, ..) - the wafer

15 geometry and form.

A further cause of the non-uniform polishing removal is, inter
alia, a polishing agent distribution effected non-uniformly on
the polishing pad and, as a consequence thereof, a non-uniform
20 wetting of the surfaces to be polished with polishing agent, or

application of polishing agent to said surfaces.

In accordance with the prior art, the pclishing agent
distribution is effected by gravitational force and centrifugal
25 force. The polishing agent is introduced from above intc the
working gap between polishing pad and carrier plate and flows
on account of the gravitational force inter alia through the
cutouts for the semiconductor wafers in the carrier plate also
onto the lower polishing pad. In this case, the polishing agent
30 distribution is fostered by the rotational movement of the
carrier plates and of the polishing plates covered with the

polishing pads.

The uniform polishing agent distribution is impeded by the

35 carrier plate, in particular with regard to the polishing pad



carrier plates and of the polishing plates covered with the polishing pads.
The uni form polishing agent distributidgn is inpeded by the 35 carrier
plate, in particular with regard to the polishing pad 6 regions |ying
bel ow the carrier plate. In order to inprove the polishing agent

di stribution, US 2006-178089 A discloses a carrier plate having a
multiplicity of round openings through which the polishing agent reaches
the | ower polishing pad. 5 The teaching of EP 1 676 672 Al includes

i mprovi pgglBgsSupRhy Eélaw|EﬁéiBgrageﬂtptatéheIhOMEﬁeﬂokbshmpgopbatheby at

| east 15% of the area of th t i d hol t hat
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Hovever ¢at-hese %ddt@lﬁaahn palmﬁmtmglag@ﬁy et eutinidi Bpthengisr euk-atgharri er
pl ates reduce the area nonent of inertia thereof and, _as a consequence

t her eof ¥haF8othRePPéSFELRACRITEEt KEREBES bNEoLSI'ER. PPRAFILEIIPE dvant ageous
sinceg the risk of carrier plate warping is thereby increased. The warping

of the carrier plate can lead to Ead damage, reduced pad lifetinme, particle
gener at TR, tperndREngtsEFalchds £ ?oﬁéhlpélﬂéﬁ§r1WP§@V&P€ &h& &&Hﬁé@ to the
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sem conductor wafers of future generations, for exa aving a dianeter

of 450 ﬂﬁythﬁeaMﬁaf@ﬁntbglpgﬁrmgragéﬁtedb@ﬁngbeﬁpaﬁled by holds” that
provide for the polishing agent a passage to the lower

10 polishing plate.

However, these additional “polishing agent cutout” in the
circular carrier plates reduce the area moment of inertia
thereof and, as a consequence thereof, also the resistance

15 thereof to torsion. That is disadvantagecus since the rigk of
carrier plate warping is thereby increased. The warping of the
carrier plate can lead to pad damage, reduced pad lifetime,
particle generation, polishing scratches through to wafer
fracture and damage to the installation.

20
Cn account of the further increasing surface area in
semiconductor wafers of future generations, for example having
a diameter of 450 mm, the uniform polishing agent distribution
(application of polishing agent) can be realized only to a

25 limited extent during the polishing process in accordance with

the prior art.

The objective of the present invention emerges from this
problem area. The aim of the invention 1s to ensure the uniform

30 application of polishing agent to the polishing pad surfaces
during the simultaneous double-side polishing of semiconductor
wafers, without impairing the stability of the carrier plate.
The object of the invention is achieved by means of a method
for the simultaneousg double-side polishing of at least one

35 wafer composed of semiconductor material which is situated in a



(application of polishing agent) can be realized only to a 25 imted
extent during the polishing process in7accordance with the prior art. The
obj ective of the present invention energes fromthis problemarea. The aim
of the invention is to ensure the uniform 30 application of polishing agent
to the polishing pad surfaces during the sinultaneous doubl e-side polishing
of sem conductor wafers, without inpairing the stability of the carrier

pl ate. The object of the invention is achieved by neans of a method for the

Si”Ulta@@?Hébﬂ?“@iﬁeﬁé?@n@@lé§@6@9 of étc£§§§&rgp§a§é %8H efh CONPRSEd; of
sem conductor material which is situated in a sui t abl y_di mensi oned

cut out fnontca¥d$eanélatéeéhdSMﬁ¢cha%@st%@fﬁ@ﬁbigr%éd%nﬁoél?%é¥gs%%e and
the dOUQkﬁ?ﬁtgé BQL%@thQn'§%§£ @959@£§egma@% uppPer-QOli Shi Ao: phat e

covered w a first polishi ol |sh|ng pl ate covered with
a secony051pbinghpﬂg pad, amﬁ@Wea B@ll@h?ﬁ@ ngeht pevagesuppFihed, SapeR@in

t he sur fi p. o d p g pad
2 surigsedolg il ok (oger eplaotolte sesend (Lprecs oo sh,
runni ngtsei sarfgcésontt heecehter {appae) edyd. ofotMhesaerndd (deeerding to

the inven |on and referr d t e Lbe | ai ned in
det ai | , PBy™" f?ﬁ%rgg %Q?Q égE%SEEE%%%E ?egh%gségp??gggfgéﬁs used in
t he netbbdnaemesﬁapgdtdephessmuenrunninga$piugakytﬁan spherakntéb) to
Archlnegg ggﬁral (c) Fermat's spiral, (d) triple spiral. Figure 2 shows
a prefe Bd° odiment of the carrier plate (1)

The method according to the invention and preferred embodiments
will be described and explained in detail, by means of figures

1 to 2.

15 Figure 1 shows spiral forms used in the method according to the
invention: (a) logarithmic spiral, (b) Archimedes' spiral, ({(c¢)

Fermat's spiral, (d) triple spiral.

Figure 2 shows a preferred embodiment of the carrier plate (1)

20 modified according to the invention with the segmented
polishing agent passages (2) interrupted by the three webs (4],
and the suitably dimensioned cutouis (3) for the wafers (5)
composed of semiconductor material, wherein the cutouts (3) for
the wafers (5) composed of semiconductor material are

25  surrounded by the segmented polishing agent passages (2) at a
distance A. In this preferred embodiment, the webs (4) are
arranged such that the respective centers of the three webs (4)

are at an angle of 120° with respect to cone another.

30 The process according to the invention includes not just a
partial aspect restricted to a specific technical component or
an individual process-technological aspect (e.g. of individual
process parameters), but encompasses associated process

features. These process features are subdivided into



20 nodi fied according to the invention with the segnented polishing agent
passages (2) interrupted by the three webs (4), and the suitably

di mensi oned cutouts (3) for the wafers (5) conposed of sem conductor
material, wherein the cutouts (3) for the wafers (5) conposed of

sem conductor material are 25 surrounded by the segnented polishing agent
passages (2) at a distance A In this preferred enbodi nent, the webs (4)
are arranged such that the respective centers of the three webs (4) are at
an angle of 120 with respect to one another. 30 The process according to
the invention includes not just a partial aspect restricted to a specific
techni cal Bohpshény padanhantngi duspeprbtessuréahnotbyilcaliraspect (e.g. of

i ndi vi dyal ters b oGl d process
Featurct TReest pIsEEOR S vt LR T aEE PRROREEY) Phol  ahi ng pads
havi ng acspesofiacisorénde structure, 2) Reconfiguration of the carrier

pl at es r f er . acconmodat i on. and ol | shi supply effected on
bot I siggs?g@b?h%%% %?%%gsgugg%%r%Fﬁag%%gzéé ?%ggnggﬁﬁéfor t he sinul taneous
doubl e-si de polishing (DSP) of a wafer conposed of sem conductor material,

as polishing agent in accordance with the pripr art _use is_png f ilica
sol, a %Pﬁrg9eCBHB??EFn§c88FabF%af?yQ%?s%??%ﬁgéﬁnp%?¥ig?%ss %gﬁ%gnggggze of
20 to 5Qc00p1easipel pshibpiagenbspTher pal wahéngcageatedi sfri bution during

DSP is influenced, 15 inter alia, by the.propertjes of the.polishi pad
surfaceS?VbF?FﬂBCEBFfQ@E?r&ﬁ?chaﬁoﬂéél?ﬂfggcgﬂ?ﬁttl?naﬁcﬂﬁ?gpFﬁlW%gﬁnving
manper whehptherf seat uandiermeearcsi desofithessem gostiietor compet s thngi ng
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as polishing agent.

The polishing agent distribution during DSP is influenced,

15 inter alia, by the properties of the polishing pad surface
(working surface) which comes into contact in a material-
removing manner with the front and/or rear side of the
semiconductor wafer during the polishing process. Both the
absorbency for the polishing agent and the structure {channels,

20 depressions, grooves) influence the polishing agent
distribution during DSP, as is described for example in

DE 100 04 578 C1.

In accordance with the prior art, circular polishing pads
25 composed of homogeneous, porous polymer foam having a hardness
of 60 to 90 (Shore A) are used for the method according to the

invention.

In a first embodiment of the method according to the invention

30 for the simultaneous double-side polishing of wafers composed
of semiconductor material, the upper and the lower polishing
plate are covered with circular polishing pads, the working
surface of which is provided with at least one channel
(depression, groove) running spirally.

35



20 depressions, grooves) influence the polishing agent distribution during
DSP, as is described for exanple in DEg100 04 578 . In accordance with
the prior art, circular polishing pads 25 conposed of honbgeneous, porous
pol yner foam having a hardness of 60 to 90 (Shore A) are used for the

met hod according to the invention. In a first enbodi nent of the nethod
according to the invention 30 for the sinultaneous doubl e-side polishing of
waf ers conposed of sem conductor material, the upper and the | ower

pol i shi RO \Mggf gﬁgnﬁgyeigd%%éﬁjﬂ&éé #Jéa{he@e' kéﬂ nalpégfarwea%@uﬁaw

surface o] ch 1's provide ast one c annel (depression, groove)
runnanSSQrtapbynt @n@‘@@peaﬁln%aQMeth$srenﬂbpge@sréﬁt%ﬁ@t runs circularly

PO ol BhLaPoLfl, a0d.denend) ng.an Lhkq! parhigedl Lpgtiapntoriansal ) on).

| eads a romsaid point or approaches sa poi nt I stance between
t wo sp|pahnthamhelélédastanbetw¢5nbewgeeplraé toansyleandbetgonst Wnt

(Arc pLra fi re. | b th t n can
becoﬁen§8ﬁy?ﬁﬂo%s?y é?%%?e ?I%%a?é %?%ts |raﬂ %%?g%reg §%€£ A?Q%e%?al
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spirals _arranged circul arl ound, a m dpoi nt_and_.whose after a
finite Rbifber B?Siﬁrﬁg?a£%¥n? O%??%ﬁ?% Cf%?ﬁ%eﬁclos %ﬁet% S.T:hree spirals
(figure 1d). For the nmethod according to the invention for the sinultaneous
15 double-sidgﬁgolishin ers conppsed. of sen cond Ctﬁ Flmater use
a

f,wa
i s prefér 8BRGLARIECHE 88|§Bhrﬁg bads E?ﬁﬁlﬁtSPéﬁﬁ ofié* chahRR&f* ?%ﬁnlng
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toward the outer portion (edge of he poI%shlgg ngﬁe

Ki
Surfacemldelnt and whose lines, ter ini turns Egrm

a circular form enclosing the three spirals (figure 1d).

For the method according to the invention for the simultaneous

15 double-gide polishing of wafers composed of semiconductor
material, use is preferably made of polishing pads having at
least one channel running spirally from the inner portion
(middle or center of the polishing pad) toward the outer
portion (edge of the polishing pad) on the working surface,

20 characterized in that the distance W between the turns of the
at least one spiral channel becomes continuously greater from
the inner portion toward the outer portien (logarithmic spiral,

figure 1la).

25 For the method according to the invention for the simultaneous
double-side polishing of wafers composed of semiconductor
material, preference is likewise given to using polishing pads
having channels running spirally from the inner portion toward
the outer portion on the working surface, characterized in that

30 the distance W between the turns of the channels becomes
continuously smaller from the inner portion toward the outer

portion (Fermat's spiral, figure lc}.

Particularly preferably, for the method according tc the

35 invention for the simultaneous double-side polisghing of wafers



20 characterized in that the distance Wbetween the turns of the at |east
one spiral channel becones continuously, greater fromthe inner portion
toward the outer portion (logarithmc splral figure la). 25 For the nethod
according to the invention for the si mul t aneous doubl e- si de pol i shi ng of
waf ers conposed of sem conductor material, preference is |ikew se given to
usi ng polishing pads having channels running spirally fromthe inner
portion toward the outer portion on t he morking surface, characterized in

that_30 t he dia;a ce W bet $e Q urnslof t he. channel s beg q
cont i nuot¥P§esraft e¥ “Fr+omi'the Oﬁn@? BoFET onPowar d the St BF por% on

(Fernatpadsphaahngftguﬁﬁele)runﬁﬂngogposEM1pffsemltbadmnﬁet pateidal , use
i s made of lishin ads havi ng channel s runnin irally fromthe inner
portion® Pﬂﬁggthﬁe gﬁgﬁrpﬁﬁngBnOBn WﬁB%%Fﬂg gﬁ??%@e %ﬁﬁ?ﬁg%ﬁ??%%d in
t hat th@ndtghangﬁev\ﬁb@tmw whﬁetuéaﬁ ohet berabaspetsei shinnenst aat

(Archi medes spiral %ure | b) g dlstance bet ween turns between two
spi ral Eﬁ&ﬁﬁéPE 6ﬁrFﬁ %@??sh?ﬁbrﬁ d sSuffatelPs - chosen such that -

i ndependent|y of the diameter of the circular polishing pad - the spiral

has at 10 | east 3 turns. Preferably, a spirally arranged chanpel running
fron1th@héeﬁﬁéFaBFetWeb%BW?§ﬁl ﬁfﬁédeEWﬁ?P pBPNEPLERLr RPYPELSL AR BUGe

region ghtBg:RQl H8Ai BErPadei $sSEhUALRASIBNt BRasULf ag8egEnbbAtld Bol i shing
pad. In"this caSe, the end point_of this spiral depression can reach as far

as the &hgedsamenerpofi BREngLpadlarnPal iFREWPsBaPr of EPPeBPERBOINABNEE Of t he
met hpd aggarding,{Qsthe invention, two or nore spirally arranged channels
runni ng

Preferably, a spirally arranged channel running from the center
of the polishing pad (start point) spirally to the edge region
of the polishing pad is situated in the surface of the

15 polishing pad. In this case, the end point of this spiral

depression can reach as far as the edge of the polishing pad.

In a likewise preferred embodiment of the method according to
the invention, two or more spirally arranged channels running
20 from the center of the polishing pad (start point} to the edge

thereof are situated in the surface of the polishing pad.

In this embodiment, particular preference is given to polishing
pads whose working surface has in an inner circular region

25 around the midpoint of the circular polishing pad having a
radius R three channels running spirally from the center of the
polishing pad toward the edge, wherein, in a ring-shaped outer
region (edge region) of the polishing pad surface, having a
thickness D, the three spiral channels merge into a circular

30  course (triple gpiral, figure 1d).

The radius R of the inner circular region of the polishing pad
surface is preferably greater than or equal to two thirds of
the radius of the circular polishing pad. In this case, the

35 thickness D of the outer ring-shaped region is preferably less



20 fromthe center of the polishing pad (start point) to the edge thereof
are situated in the surface of the polllshing pad. In this enbodi nent,
particular preference is given to polishing pads whose working surface has
in an inner circular region 25 around the m dpoint of the circular
pol i shing pad having a radius R three channels running spirally fromthe
center of the polishing pad toward the edge, wherein, in a ring-shaped
outer region (edge region) of the polishing pad surface, having a thickness
D, the thageospigadl chanmed ScHBrgeot ntive aradiosl af 8Becoirselftriple

spiral gure The_radi u circul ar Eglon f_the

: ;
pollshlﬂﬁlbﬁﬁl§ﬁré%@ and 5?%?@F£%$§O%P§%%gge%ﬁ%ﬁe%Feeﬁﬂa To°FWwo  thirds of

the radiasi@f bheckéreuh@rspabéshengepadgidn wbhsscane, ihher3batihickogss D
of the outer ring-shaped region is preferably less 11 than or equal to one
third ofhehBiRGUFIRPRF FRES TP HPAr pol i shing pad and results fromthe
di fference in the outer radius of the ring-shaped edge region mnus the

i nner radius of the rlng shaped edge region. 5 The spiral channels have a
pr ef er r 8@edepihasdf cpgnely Baﬁﬁ1%nﬂr%f%F§?%r@%HtﬂnﬁFhGo? 1 +5°nf @ and

g’ﬁgt ;C\l;mé d%ﬁggg&%;gr@pgumhelspsrﬁﬁn.cbgma@&maay? prdept-hApof, Ocfe- 1.0 nm

spiral channels have a depth of ¢.7 - 1.0 mm and a width of 1.5
- 3 mm.

10
Preference is likewise given to an enlargement of the width of
the spiral channels from the inner portion toward the outer
portion, said enlargement running uniformly over the length of
the channels from the start point to the end, wherein the width

15 is preferably 2 mm at the beginning of the spiral channel (in
the center of the circular polishing pad) and is preferably 4

mm at the end of the spiral channel (in the edge region or at

the edge of the circular pclishing pad).

20 By virtue of the greater width of the spiral channel on the
working surface of the polishing pad in comparison with the
width of the spiral channel in the pad center, the distribution

of the polishing agent is additionally optimized.

25 According to the invention, the polishing agent distribution in
the working gap can alsc be effected by an enlargement of the
depth from the inner portion toward the outer portion, said
enlargement running uniformly over the length of the spiral
channel from the start point to the end thereof, wherein the

30  depth is preferably 0.5 mm at the beginning of the spiral
channel {in the center of the circular polishing pad) and is
preferably 1 mm at the end of the spiral channel (in the edge

region or at the edge of the circular polishing pad).



10 Preference is |ikewi se given to an enlargenment of the width of the
spiral channels fromthe inner portionitoward the outer portion, said

enl argenment running uniformy over the length of the channels fromthe
start point to the end, wherein the width 15 is preferably 2 mmat the

begi nning of the spiral channel (in the center of the circular polishing
pad) and is preferably 4 nmat the end of the spiral channel (in the edge
region or at the edge of the circular polishing pad). 20 By virtue of the
great ertmkdi Anet thmsafrahechpnﬁ@L ohahhelwprkiegasuyfaee af hahé-polishing
pad in conparison w.t dth of the sglral chanpel in tpﬁ$padl§%gter

t he
t he di sFPPBYt FB8AM0 ﬁUfBEOBB%¥ih|%grﬁ§EﬁP9P 2L J4PEFBNEPFY Bht FRfZEH

Accor di BHahfet heci nVRaYi 88, ptBeepokiishi ng agent distribution in the working
gap can also be effected by an enl argenent of the depth fromthe inner
portion toward the outer portion, said enlargenment running uniformy over

the { enghh af Eh§h§9'é@hs@QaBQQ%eéhoﬂhbh§o§§§hﬁngopﬁa barEheeeadat breeof ,
wherein the 3% is preferably 0.5 nmat the beg |nn|n of t he sglral

channeld@?ﬁ@ﬁﬁéO@eﬁpéme@fthEh%|?Earaﬂ 5BPP§ﬁanSpaH?fsﬁa ¥ prerefanly 1
nm at the end of the spiral channel (in the edge region or at the edge of
the circular polishing pad). 12 The inner formof the spiral channel

pr ef er aBrgERasbavhather shABNEdF NP LIBLPES EPéyal LK i8EPahfal APTERREF PBrm of

the SpIEBE %B%QQghngsP5&§e§%§eoPE@B@%Begn Pndheagdoechhat akhisagebgtween

t he pol 1'shing pa ace and the depression fornmed by the spiral channel

is ﬁ}efgpabay cbendeds oriented in the same sense in the polishing pad
surface - and thus the use of fundamentally identical polishing
pads - is possible since the polishing plates face one another
with their end sides - and thus also the active polishing pad
surfaces - and upper and lower polishing plates rotate

15 oppositely (diametrically oppositely).

By virtue of the centrifugal force that arises upon the
rotation of the working disks respectively covered with a
polishing pad according to the invention, the polishing agent
20 is transported in the spiral channels from the inner portion
toward the outer portion and is distributed uniformly in the
working gap formed by the distance between the two polishing

pad surfaces.

25 For further optimization of the polishing agent distribution
during the DSP, in accordance with the method according to the
invention, in addition to the use of the working surfaces of
the polishing pads that are provided with spiral channels
according to the invention, the carrier plates serving for

30 accommodating and guiding the semiconductor wafers c¢an also be

configured.

A carrier plate used during DSP consists, in accordance with
the prior art, of a round disk having one or a plurality of

35 suitably dimensioned cutouts (3) into each of which a wafer (5)



Preferably, the channels arranged spirally into the surfaces of the
polishing pads are oriented in the sane® sense. The use of spiral channels
oriented in the sane sense in the polishing pad surface - and thus the use
of fundanentally identical polishing pads - is possible since the polishing
pl ates face one another with their end sides - and thus also the active
polishing pad surfaces - and upper and | ower polishing plates rotate
oppositely (dianmetrically oppositely). By virtue of the centrifugal force

that arisSesosPeNot heeh otahd@POF tdieeOiking thsdkste@spretadel yicoyver ed
with a polishing pad according to the jinvention, the go&ishi&g aqﬁﬂt 20 is
transpofREELGH Phetepi Fal BREANGPRLITRIE MRITANTUPOr T ontFowadd YAeSdut er

pQrt'O”tﬁ@d%é§19h§£§lggé§9 UREFO8EYAT DntBer MOT Kb Agi GRPgder FEsh bybdhe
di stance between the two polishing pad surfaces. 25 For further

opt i ni ZBa$ews of ot Hee pbPvehi Pl byl dPs2FFbuti on during the DSP, in
accardance with the nethod according to the invention, in addition to the
use of the working surfaces of the polishing pads that are provided with
spi ral Ehaspehdenttyrdf nghe oreseethvent pBRodiRenkar ¢ eFpI BeER°Ser ving for

30 accoqyndaging egdcqul dhpgnt e, semhcondugt ohoual etsrgang at soche

confi gur rier plate used during DSP consists, in accordance with
t he pridnveantionfeachowafedi sknpaseAgobnecniCanpieEar i P§teriads s8itably

di mensi gned_ ¢ t I eac I,Ch; {8heb5)roudd £QRBEsed, of
senicon%ﬁ%€%¥g%%?e§%é?g?sgﬁgge?t%%?E?%@gdgfﬁ?%%, c%rri%? pl ates can have
"pold shing agenterupdats" sthnotlght wnhehfrhetpsidehphgthgen@iefrt roduced into

t he workin ap fromab S he- | I SRi t

| ndepenteNEPSBr CEnECreesaaReoa cmBoar tent S oroPReh i ReaPhSCSPRTRg to the
i nventipalignihbepsdt hod according to the invention each wafer conposed of
sem conductor material is preferably placed into a suitably dinensioned
round cutout in Wthe carrier plate such that the front side of the wafer

conposednofhsepteondushbodimeati af tRepaktbhddaatotfigngpper thel i shi ng pad.
15 invention for the simultaneously double-side polishing of
wafers composed of semiconductor material, modified carrier
plates are used instead of the carrier plates in accordance

with the prior art.

20 The carrier plate (1) modified according to the invention has
at least one suitably dimensioned cutout (3) for accommodating
a wafer (5) composed of semiconductor material, characterized
in that the at least one suitably dimensioned cutout (3) is
surrounded by at least one further cutout (2), acting as a

25  polishing agent passage, at a distance A.

Preferably, the carrier plate (1) modified according to the
invention has at least one suitably dimensioned c¢ircular cutout
(3) for accommodating a wafer (5) composed of semiconductor

30 material, characterized in that at least one circular cutout
(3) is surrounded by three segmented cutouts (2) which have an
identical size {relative to the area) and are separated by webs

(4), with a distance among one ancther of in each case at most



In the second enbodi nent of the method according to the invention for the
si mul t aneousl y doubl e-si de polishing of* waf ers conposed of sem conduct or
material, nodified carrier plates are used instead of the carrier plates in
accordance with the prior art. 20 The carrier plate (1) nodified according
to the invention has at | east one suitably dinensioned cutout (3) for
accommodating a wafer (5) conposed of sem conductor material, characterized
in that the at | east one suitably dinensioned cutout (3) is surrounded
by at dl east, ohe 4 uriberskapeditndX)er act i aagdastan@d pof rahi Nige agentupEissage,
at a distance A . Preferabl the carrier plate (1) nodified according to
the i nveRt?Pdn hak & l?%%%tg%he sui tably d?nensignéd circul ar cutout ?3) f or
accomodating a wafer (5) conposed of sem conductor 30 materi al

characterized in that at ] east ope circul t (3) i ded b
three selfeRtetCELEDUERIE5)e%hiQ H%%egg%géﬁggéﬁgﬁféggzéfk?g%%fggeeto ¥he

area) apdsalesSepanatrd 8yrrebsndéd)inWhé eutéstefge amag one amother of
in each case at nost_ 14 1100, jn a distangg A from

a rjng-shape nner at
the cirgd¥ar thtrout t3)"figod e PHamhe %?%$€¥$%ﬁ?th?%?n%%%c%?@?ﬁe
segment ede CHLQHEN L2, cMBLGH (2) is 3 - 7 mm. The preferred distance A
between the outer edge of the circular cutout (3) and the inner
edge of the segmented cutouts (2) is constant and is 5 to 106

10 mm.

The segmented "polishing agent cutouts" (2) in the carrier
plate (1) modified according to the invention do not influence
the stability of the carrier plate.
15
In the carrier plate (1) modified according to the invention, a
respective semiconductor wafer (5) can be inserted into a
suitably dimensioned cutout (3) in the carrier plate (1) and
positioned such that an inherent rotation of the semiconductor
20 wafer (5) within the cutout (3) in the carrier plate (1) is

possible during the polishing process.

In a further preferred embodiment of the carrier plate (1)
modified according to the invention, the inherent rotation of
25 the at least one semiconductor wafer (5) in the suitably
dimensioned cutout (3) in the carrier plate (1) is prevented by
the fixing of the semiconductor wafer (5) during the polishing

process.

30 The fixing of the semiconductor wafer (5) in the suitably
dimensioned cutout (3) in the carrier plate (1) can be
effected, for example, with the aid of one or a plurality of

so-called "notch fingers".



5 results fromthe difference in the outer edge mnus the inner edge, is 1
- 10 mm Particularly preferably, the tshickness of the segnented cutout (2)
is 3- 7 mmm The preferred distance A between the outer edge of the
circular cutout (3) and the inner edge of the segnented cutouts (2) is
constant and is 5 to 10 Wmm The segnented "polishing agent cutouts" (2)
inthe carrier plate (1) nodified according to the invention do not

i nfluence the stability of the carrier plate. 15 In the carrier plate (1)

nodi fi efl agerlli Mhdort hes | AveRdt @er@ndeSPeet éxanseai Donduct i vabey (5)
can be inserted into a suitably dinensioned cutout gfg in the carrier plate

(1) andCHBRreiomed SUePHE hat) ah i e reHt T 19t 1B of L1 HE ki IRt dr 20

wafer (Hlead higedibeigututeddd bn the Saridshiapdebe wdiet S(Posshdl e during
t he polishing process. In a further preferred enbodi nent of the carrier

pl ate (Bhusoti*sed-hecortl aeneectee Yavent [oh, 12 nelE nFar@nt Fdt at® dof 25

the at é§@§£e§w§ﬁéggipppductor wafer (5) in the suitably dimensioned cutout
(3) inthe carrier plate (1) is prevented by the fixing of the

sem conductor wafer (5) during the polishing process. 30 The fixing of the

sem congllici oL E{%P& dmdobidie SHILAD!Ye BhiBnSLoDRM GHIQUILAS) TN the
carrier plate can be effected, for exanple, with the aid of one or a
pl ur al | tyveft son cedt ethe npinhl fimgers "doullbe As i dot ohl $ ey "of swalers

pr ot ube r_ex i i di i I h
e B R S Lo S S S e g
senicontisice biewd@rs (B} 1 badethady f xeshe hergeni sbdduet@romatiee X&rin the
cutout é%&e'thgﬁe5s§§{£$8éug£g£ew£§%r both through the upper and

through the lower polishing plate.

For this purpose, the polishing agent supply is preferably

15 effected in a pressurized manner through openings integrated in
the polishing agent outlets of the two polishing plates such
that the outlets terminate flush with the polishing plates.

Particularly preferably, the polishing agent supply is effected
20 in a pressurized manner by means of nozzles integrated in the

polishing agent outlets of the two polishing plates such that

the nozzle outlets terminate flush with the polishing plates or

end within the openings in the polishing plates.

25 The two circular polishing pads applied to the upper and lower
polishing plates before the polishing process likewise have
openings besides the spiral depressions, wherein the number and
distribution of the openings on the polishing plate corresponds
to the number and distribution of the openings in the polishing

30 pad and the polishing pad is applied to the polishing plate in
such a way that the polishing agent can pass through the

openings from above and below into the working gap.

Preferably, the polishing agent outlets for the application of

35 polishing agent are arranged circularly in the polishing plates



In the third enbodi nent of the nmethod according to the invention for the

si mul t aneous doubl e-si de polishing of wafers conposed of sem conduct or
material, the polishing agent supply Mis effected sinultaneously on the
front side and on the rear side of the sem conductor wafer both through the
upper and through the | ower polishing plate. For this purpose, the
pol i shing agent supply is preferably 15 effected in a pressurized manner

t hr ough openings integrated in the polishing agent outlets of the two

pol i shi g #g&gs SyehiLh grﬁg §98%h?£§1 er Qab81EEH§Hgmh%QnEh§u99ét§h'ng

pl ates. |cufar y pre era e polishing agent supp is effected 20
in a pressuarzedgﬁénmerabylneanscatcnézzl@§d|ﬁﬁegﬂé@édriﬁgtﬁbaﬁéﬂ|shlng

agent Ogg5§§§ Othgg 150,29 5aghgggp ﬁtEﬁeSHﬁﬂe%h§}%h9§a9°§é%§oﬁuéketS

term nate ush w he "pol'rshing plates or en In the openings in the
pol i shi ngepbaléshi2§ Fheteworcibptiubhingopadhingrpaldsrappyi edetberhehapper

and {over BOLLINLDO RLaLRS 88! 8ke f0e, Rk L NLRILALOEES S, Lxepbe eshang

open ng? bed Yhe Sprral “depressions, erein the nu

di stri bptikee ot pbeiepéngngsdon the polishing plate corresponds to the
nunber and distribution of the openings in the polishing 30 pad and the
polishing pad is applied to the polishing plate in such a way that the
pollshiBgragamthéanopasﬁikbtmughoEhEheppnlmghihgoHgahOVQiandibetémninto t he

vorking, 9aP. uanli BP9oR20R. BaNELRYLE" Ly RECLRLAE Yy EDBnPRLLS]Lg, agen!
10 into the working gap per unit time in an inner circular region
of the polishing pad can preferably be higher than the guantity
that emerges in the same time from the nozzles situated in the
outer ring-shaped region. As a result, an "aquaplaning® effect
as a resgsult of an excessively high quantity of polishing agent

15 in the working gap can be counteracted in a targeted manner.

The different guantities of polishing agent per unit time can
be set, for example, by means of different nozzle cross
sections, nozzle types or by means of nozzles driven

20 individually by pumps.

The nozzles for the polishing agent supply or the openings in
the polishing plate or polishing pad are preferably
perpendicular to the surface of the polishing plate or

25 polishing pad. Particularly preferably, the nozzles for the
polishing agent supply or the openings in the polishihg plate
or in the polishing pad have an angle, relative to the
polishing pad surface, of from 45° to less than or equal to
both 90°, wherein the openings are present in the upper and in

30 the lower polishing plate and alsc in the upper and in the
lower polishing pad.

In order to prevent the silica sol particles from crystallizing

out {gelation) in the nozzles or lines of the polishing agent



are arranged in an inner circular and an outer ring-shaped region, wherein
the radius R of the inner circular regipn of the polishing plate or
polishing pad is preferably greater than 5 or equal to two thirds of the
radi us of the circular polishing plate or polishing pad. For further

optim zation of the polishing agent distribution, the quantity of the
pol i shing agent energing fromthe nozzles 10 into the working gap per unit
time in an inner circular region of the polishing pad can preferably be

hi gher Lhapiyhe guanbiLyothatcenenges iichhgasarestiae Lhamthieinazahes
ape

Situate he outer ring-s region. As a result, an "aquapl ani ng"

ef fect af aheepoltisbfingnpegcessively high quantity of polishing agent 15 in
t he worki ng gap can be counteracted in a targeted manner. The different
guantities of polishing agent per unit tine can be set, for exanple, by
neans offindpfrflereaisnozel eddibsensédyi opsimnezzkbet pped sbirgy raeans of

nozzl es, dttven 200 pdi yidually by pumms, The ozl es fan Lhe poLishing

agen supp y L5799t He s openi ngsin He po i ng pFate or polishing pad are
preferaphyaméemewdfemlanltmaﬁhgesmetagelefatpeepohdshnn@ pbaEe bpw2ger

polishing ad Partlgularl eferg Iﬁanthe nozzl es ?or th |sh|ng agent

supply or ﬁetSBgﬁFﬁ 8 Fn°the"poFrsh gl afe"or “H'RY 8dp3 |s Hg pad have

an angl eprt-ekgpbhde to the pokfsbengem@draunkacef nhefpannéﬁlhg pads t han or
equal to hoth 90, wher t he openin s ar resent in_the per and_jn 30
Che | owdh 8o FaAFHG RSt BY ant SPSgoTH L e CGUBEr Sad ™ HeBHa P ou8r SpoFMShi ng
padio lpostpplivg phetBezahasoar enki p@edsmhg watar aht eccblr@aaeachtishon of
t he polishing process. _|In_orde er als% additionally o%%}niZE.th ol i shing
result the prior art. Preferably, e temperatures of e polis 1ng

agent and of the polishing plate lie in the range of 20°C to

30°C, and especially preferably in a range of 23°C to 27°C.

15 The methcd according to the invention for the simultaneous
double-gide polishing of wafers composed of semiconductor
material can also be combined with an apparatus for polishing
agent recycling. For this purpose, the used polishing agent,
which emerges from the working gap via a lateral outlet, is

20 prefiltered and collected in a container and replenished in a
controlled manner with water, fresh polishing agent and KOH,
and pumped back via a filter into the supply container for the
polishing agent. In this case, temperature regulation ensures
that the preferred temperatures cf the polishing agent are

25 maintained.

The individual aspects of the method according to the invention
interact such that at the end a more homogeneous polishing
agent distribution becomes possible directly on site on the

30  polishing pad and, consequently, the material removal on each

semiconductor wafer during the DSP is made more uniform.



5 wth regard to honogeni zing the polishing renoval - a plane-parall el

wafer initial geonetry is a preconditign here, however - the tenperature of
t he polishing agent supplied ideally corresponds to the surface tenperature
of the polishing pads. This is achieved by correspondi ng tenperature.

regul ation of the Wpolishing plates and of the polishing agent in
accordance with the prior art. Preferably, the tenperatures of the
pol i shing agent and of the polishing plate lie in the range of 20C to 30C,
and espgg%gh%ycgg$$ggably in a range of 23C to 27C. 15 The net hod accordi ng
to the 1nvention for the simultaneous doubl e-side polishing of wafers
conposed of sem conductor material can al so be conbined with an apparatus

for polishin9,20808 F&EYEhENGimiOEahBLEsPUERESE, 5188 yégﬂsﬁgh%86fn@pagent,
whi ch energes fromthe morklng %S$EV|a a lateral outlet, is 2 ,g efiltered
n

and col | ect e82Fh a@otitbfhef> prefi ShedcThogRdBnErHI FRESTATNer with
wat ey , freshhpehi sBi 8gragess anda Kehitapdypanpedsbaskdviactauti (8erinndo the

supply contai ner for_the i shing, agent. In this, cas te ragure
regul ati on EASHIES P%%getﬁﬁlp?%?eg?éggt%ﬁ%e?a%ﬁ?gg %%S?h%ngggig%#%g agent
are 25 nai nsadiaedandhehénddvbtieabidsppol ssoinghésnmethedtadcbetdivagntant he

i nvention i C . t APy e, hot n ishiRg agent
distributioﬁggégoégzg%%ééggﬁ%gg?rggyggggﬁwg?%eaoﬁﬂ?ﬁg ggy%gﬁgéﬁi%%apad and,
consequent | §ndt helauesrpal igbibvaPrlanceaeresed ¢ohbudt SECRBAPOULFRAGILt he

DSP,i s made,gmr e, unhf or gk 1 Bt 89t aGhatnse i dgAsiBbhodaf otntheisi gukt aneous
doubl e- si de" polishing of at [ east one f ( % gg%posed f(ienic nduct or
S e t

er (5
materi al SwWAPERAFSSsPEubbedtihsh éHPPﬁ%?yaB?nﬁ HEEBPBut ~ P85 I n a

polishing pad are in each case interrupted by at least one
channel -shaped depression running spirally from the center
to the edge.
15
2. The method ag claimed in claim 1, wherein the at least one
channel-shaped depression running spirally in the polishing

pad surface has at least three turns.

20 3. The method as claimed in either of claims 1 and 2, wherein
the distance W between the turns of the at least one |
channel-shaped depression running spirally in the polishing
pad surface is constant from the inner portion toward the
outer portiomn.

25

4. The method as claimed in either of claims 1 and 2, wherein
the distance W between the turns of the at least one
channel-shaped depression running spirally in the polighing
pad surface becomes continuously greater from the inner

30 portion toward the outer portion.

5. The method as claimed in either of claims 1 and 2, wherein
the distance W between the turns of the at least one
channel -shaped depression running spirally in the polishing

35 pad surface becomes continuously smaller from the inner

portion toward the outer portion.



carrier plate (1) and which has a front side and a rear side, and the

doubl e-side polishing is effected betwsen an upper polishing plate covered
with a first polishing pad and a | ower polishing plate covered with a
second polishing pad, with a polishing agent being supplied, wherein the
surfaces of the first (upper) and of the second (lower) polishing pad are
in each case interrupted by at | east one channel - shaped depression running
spirally fromthe center to the edge. 15 2. The nethod as clainmed in claim
1, wherein the at |east one channel -shaped depression running spirally in
the polishing pad surface has at |east three turns. 20 3. The nethod as

cl ai medsi n B¢ heetbedchai pbaimeddin, ewheeei ol t pbadPst hnted V¢ bet BRERL R he

turns of the,atleast;gne,channelsshaped depLessiopal uakadppLaay |0 the

polishing p ace | onstant fromthe inner portion toward the outer
portion. 25ddpr&heineshadrasged atreduiareytaeeund thainsdeodnd 2f Weerein

Lhe di stance Y bet yeen b he, tthos,8f s Lheagtol gast, P, chanels shaped w
depressi on YOnnrng sprralty in the pol'1’s |%g pa SUrface becones
cont i nuousl yegweahewhbsentthes i baecm8§portt bnuoowdy dotheteut éropotéon. 5.

The nethod as_clained.in either of claips 1 a , rein.t i stance W
bet ween thel?ﬂ?ﬁsp8rg%ﬁ% g?w?ggsgh%n%ukﬁgn%% ggﬁébe%ggegéggsggngéﬁnning
spiral ly i nthheepebi shi ngh3bpat- shispadedbpresesocenneéngessiytsnal | er from
t he i nner portioE toward the, out er ﬁort%ﬁn. 19i6' ghg ngghoddag clainmed in
ei ther of cPaFfiEt3rahd*3, ShhtPeFndt he<pol'f hi g had® stff ace has t hree
spi 1@l chanpeh:shapedtHeppessinhsgapaangedtnbucutbely aednadat he ni dpoi nt
of the connection between the three circular channels, and the

outer edge region is formed by the ring-shaped area in the

outer third of the polishing pad surface.

15 7. The method as claimed in any of claims 1 to 6, wherein the
width of the at least one channel-shaped depression running
spirally in the polishing pad surface becomes continuocusly

greater from the inner portion toward the outer portion.

200 8. The method as claimed in any of claims 1 to 7, wherein the
depth of the at least one channel-shaped depression running
spirally in the polishing pad surface becomes continuously

greater from the inner portion toward the outer portion.

25 9. The method ag claimed in any of claims 1 to 8, wherein at
least one suitably dimensioned circular cutout (3) in the
carrier plate (1) ig surrounded by three segmented cutouts
(2) which have an identical size (relative to the area} and
are separated from one another by the webs {4y, with a

30 distance among one another of in each case at most 110°, in
a ring-shaped manner at a distance A from the circular

cuteut (3).

10. The method as claimed in any of claims 1 to 9, wherein an

35 inherent rotation of the semiconductor wafer {(5) within the



5polishing pad in the polishing pad surface, the distance W between whose
turns becones continuously greater fromthe inner portion toward the outer
portion, and each of the three spiral channel -shaped depressi ons nerges
into a circular formenclosing the three spirals in the edge 10regi on of

t he polishing pad, wi thout there being a connection between the three
circul ar channels, and the outer edge region is fornmed by the ring-shaped
area in the outer third of the polishing pad surface. 7. The nethod as

clainmed in any. of, ¢l 3l fB.di 008 cM@@u@'P $h§nmkﬁéhcg£rigﬁ giateasi) one

channel - shaped deptression running spirally in the polishing pad surface
becones conppmsbosey greater fromthe inner portion toward the outer
portion. 20 8. The nethod as clainmed in any of clains 1 to 7, wherein the
depth of the at |east one channel -shaped depression running spirally in the
pol i shing pad surface becones continuously greater fromthe inner portion
toward the Bhtencpbedi aa. c25i9edThe apvhod asaéhai hedoi i, anpebeiel afins 1 to

8, wherein % ga& 98@a§95538£ygﬂé”%QéiBBﬁQuEh&EU%QEeEUQ9Pt §§ilhnﬁﬂ

carrier plate I's” sufrounded ree segnented cutouts have
an |dent|cabustaleréhaEnseonedthetauEaXBandnaté@se@ara@édpiﬁbﬁ1éhé anot her

by the webs_(4 h a o) o] of each se at
nmost 1100, P% gé?l &-sﬁaggg %%ﬁ%§§”8ﬂ8995| g%gegggﬁgo g gﬁr%ﬁ ar cutout
(3). 20 suttably diirensi oned cutout (3) in the carrier plate (1) is

possi ble. 11. The nethod as clained in any of clains 1 to 9, wherein an

5i nherent rotation of the sem conductor wafer (5 wthin the

10 12. The method as claimed in any of c¢laims 1 to 11, wherein the
polishing agent supply is effected on the front side and
the rear side of the semiconductor wafer (5) in a
pressurized manner through openings present both in the
upper and in the lower polishing plate and also in the

15 upper and in the lower polishing pad, and wherein nozzles
for the polishing agent supply can be integrated in the

openings in the polishing plate.

13. The method as claimed in claim 12, wherein the orientation
20 of the openings of the nozzles integrated in the polishing
plate for the polishing agent supply or the openings in the
polishing plate and/or in the polishing pad, relative to
the polishing pad surface, lies in an angular range of from
45° to less than or egual to 20°.
25
14. The method as claimed in claim 13, wherein the quantity of
the polishing agent emerging from the openings into the
working gap per unit time in an inner circular region of
the polishing pad is higher than the quantity that emerges
30 in the same time from the openings situated in the outer

ring-shaped regiomn.

15. The method as claimed in any of claims 1 to 14, wherein the

front side of the at least one wafer (5) composed of



sui tably di nmensioned cutout (3) in the carrier plate (1) is prevented by

t he sem conductor wafer being fixed inzithe cutout (3). M12. The nethod as
claimed in any of clainms 1 to 11, wherein the polishing agent supply is
effected on the front side and the rear side of the sem conductor wafer (5)
in a pressurized manner through openings present both in the upper and in
the I ower polishing plate and also in the upper and in the | ower polishing
pad, and wherein nozzles for the polishing agent supply can be integrated
in the openings-bRatdeoPohk 881081 Pt 8t So1 iShed her MehdOGpBST ChoL M®ling cl ai m
12, wherein the orientation 200f the openings of the nozzles integrated in
the polishiddCplate for the polishing agent supply or the openings in the
polishing plate and/or in the polishing pad, relative to the polishing pad
surface, lies in an angular range of from45 to |less than or equal to 90.
25 14. The method as clained in claim 13, wherein the quantity of the
pol i shing agent energing fromthe openings into the working gap per unit
time in an inner circular region of the polishing pad is higher than the
gquantity that enmerges 30in the same tine fromthe openings situated in the
outer ring-shaped region. 21 sem conductor material is polished at the
upper polishing pad.



