1 SPECIFICATION POLISHING PAD AND POLISHING APPARATUS
TECHNICAL FIELD The present invention relates to a polishing pad and a
polishing apparatus which are used to form a planar surface in
semiconductors, dielectric material/metal composites and integrated
circuits. BACKGROUND ART As the density of semiconductor devices
increases, the importance of the technologies for forming multilayer wires,
interlayer insulating films which accompany and electrodes, such as
plugs and damascene elect%§§ﬁ§§%@gé%creasing. Together with
this, the importance of the flattening process_for these inter}l&ger

insulating filME-and metal Hims of thé “SlectrddEs s beén reasing,

and a polishing technology, which is referred to as CMP (chemical
mechanical polishing), has been spreading as an efficient technology for

TEg?_gﬁIf(lﬁ;[ierE%prcess. As for the polishing apparatus using this CMP
technology, an apparatus for measuring the polished state by irradiating

the pelished surface of, 3 sybstrate, such as a wafer, witha, daserheam.or

visible light from the rear surface of the polishing pad (on the platen side)
po While polishingethersubstraten2: as shawn inFig, 4y hagheen atyacting.c 1 n

attention as being technologically important (see Patent Document 1).
semiconductors, dielectric material/metal composites and

integrated circuits.

BACKGROUND ART

As the density of semiconductor devices increases, the
importance of the technologies for forming multilayer wires,
interlayer insulating films which accompany and electrodes,
such as plugs and damascene electrodes, has been increasing.
Together with this, the importance of the flattening process
for these interlayer insulating films and metal films of the
electrodes has been increasing, and a polishing technolegy,
which is referred to as CMP (chemical mechanical polishing),
has been spreading as an efficient technclogy for this
flattening process.

As for the polishing apparatus using this CMP technology,
an apparatus for measuring the polished state by irradiating
the polished surface of a substrate, such as a wafer, with a
laser beam or visible light from the rear surface of the

polishing pad (on the platen side) while polishing the substrate,



As a polishing pad for detecting the final point which is used in this
polishing apparatus, a polishing pad which is useful for polishing wafers
on which integrated circuits are mounted and at least a portion of which is
made of a hard uniform resin sheet-having no essential performance of
absorption or transportation of slurry particles where a light beam having
a wavelength in a range from 190 nanometers to 3500 nanometers
transmits through this resin sheet is introduced (see Patent. Document 2).
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penetrates through all of the'above described polishing layer,

us&publersided adhesive tape-and.cushign Jayer: is-Jgatedtl &1 revits are
predetermined location of the above described polishing pad, and a

moWiRdevsmember snade 0ha tharsipsatting hard, sunifermresinwhichis forn
solid and transparent is fit into the above described opening from the

re polishingsurfaceiside nbhissisea stractuse as shawnde Fg. 203 dpgheon or
polishing pad having such a transparent, hard, uniform resin as a window

t ramembet;, diowever fthelwndpvwarenibere makes contactwith: thessurfaece dofig
the substrate having a surface

a wavelength in a range from 120 nanometers to 2500 nanometers

transmits through this resin sheet is introduced {see Patent

Document 2).

A typical example of such a polishing pad is IC~1000, made
by Rohm and Haas Company, and the transmittance of light of the
polishing layer made of a feoam structure containing
micro~balloens (micro-capsules) is insufficient, and
therefore, this polishing pad has a polishing layer and a
cushion layer which is layered on the above described polishing
layer via a double-sided adhesive tape or the like, and an
opening which penetrates through all of the above described
polishing layer, double-sided adhesive tape and cushion layer
is created in a predetermined location of the above described
polishing pad, and a window member made of a thermosetting hard,
uniform resin which is solid and transparent is fit into the

above described opening from the polishing surface side. This

is a structure as shown in Fig. 2.



to be polished, and therefore, there are problems where the surface of

the substrate is easily scratched, the slurry leaks due to the peeling of the

window member, and the detection of the final point fails due to the

protrusion of the window member imthe upward direction from the

polishing surface caused by the expansion of air surrounded by the

window member and the platen when the temperature rises while

polishing. In addition, there is a problem where a manufacturing process
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created in the polishing layer and the cushion layer. Furthermore, there is
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holes introduced herein, however, an end of one through hole is close to

dudhe genter ofdbe palishing pad,and therefore«slurny, suppliedifrem-thes, o

center of the polishing pad goes into the through hole and stays there,

thand aprolemanses where a 4 suffigient ameustof fight deeshet.PRssSbe r
through while the length of another through hole in the direction

in penpendgiculad toithedirestion obthe centes i thel pad isitotsloagdantheld by
wafer, and therefore, a problem arises that the workpiece cannot
the expansion of air surrounded by the window member and the
platenwhenthetemperaturériseswhilepolishing. Inaddition,
there is a problem where a manufacturing process becomes
complicated due toe the difference in the form of the openings
created in the polishing layer and the cushion layer.
gurthermore, there is a problem with the process where the
molding cycle time becomes long in the manufacture of the
thernosetiting hard, uniform resin.

Meanwhile, methods for polishing a wafer according to
which through holes are provided in the polishing pad and the
polished state is determined by viewing the state of reflection
of light from the polished surface of a wafer are known (see
Patent Document 3). As for the two types of through holes
introduced herein, however, an end of one through hole is close
to the center of the polishing pad, and therefore, slurry

supplied from the center of the polishing pad goes into the

through hole and stays there, and a problem arises where a



be polished uniformly. Patent Document 1 Japanese Unexamined Patent
Publication H9 (1997)-7985 Patent Document 2 Japanese Translation of
International Unexamined Patent Publication H11 (1999)-512977 Patent
Document 3 Japanese Unexaminedgatent Publication 2000-254860
DISCLOSURE OF THE INVENTION Problem to be Solved by the
Invention In view of the background of these prior art technologies, the
resent invention provides a polishing pad and a polishing apparatus
subinee 16 pBTISHIRG patl 1 1988 (66T Afarit “SUTAEE BR glags) 16 the
semiconductors, dielectric material/metal composites and integrated
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solve the above problems, the present invention adopts

be f%‘!?ﬂ‘ﬂ@_ﬂé@ﬁ%?i%@ﬂ%tp say, Fhe polishing pad of the present invention
IS a polishing pad characterized in that a through hole connecting the

surfapg tere pelishedhand thegeatswiasceis pravided sthesnd of the
through hole close to the center of the polishing pad is at a distance of
rulsb¥%: et mate0f the radiyus frogrthe center of the
Patent Dccument 2 Japanese Translation of International
Unexamined Patent Publication H11l (19983-512%877

Fatent Document 3 Japanese Unexamined Patent

Publication 2000-254860

DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention

Inview of the background of these prior art technologies,
the present invention provides a polishing pad and a polishing
apparatus where the polishing pad is used to form a planar
surface on glass, semiconductors, dielectric material/metal
composites-and integgated circuits, it is difficult for the
surface of the substrate to be scratched, the pclished state
can be appropriately measured optically during polishing, and
whether or not the entire surface of the workpiece can be

polished uniformly can be measured.

Means for Solving the Problem



polishing pad, the length of the through hole in the direction of the center
of the polishing pad is the same as or shorter than the length in the
direction perpendicular to the direction of the center of the polishing pad,
the length of the through hole in thegdirection of the center of the polishing
pad is 10% or less of the radius, and the length in the direction
perpendicular to the direction of the center of the polishing pad is 12.5%
or less of the radius. Effects of the Invention The present invention can
provide #gehhicohtuétel devidee irrdscttdaifcecwith eSsimplified hfethbd e
where the surface of the workpiece is seldom scratched, the polished

pr %?ﬁ@%dﬁﬁ@%ﬁ%p‘?%?@ﬁn%g&%&&ﬁﬁﬁaw diifiySpolishiRg, afdte say.

whether or not the entire surface of the workpiece can be polished
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example of a polishing apparatus; Fig. 2 I1s a'plan diagram showing a
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member; Fig. 3 is a plan diagram showing a polishing pad where a
d1 #wexgh hote isspravidedaccordinghto theprasentiavention;cEigk 4ds@ the

~ cross sectional diagram showing a polishing

polishing pad, the length of the through hele in the direction
of the center of the polishing pad is the same as or shorter
than‘the length in the direction perpendicular to the direction
of the center of the polishing pad, the length ¢f the through
hole in the direction of the center of the polishing pad is 10%
or less of the radius, and the length in the direction

perpendicular to the directicn of the center of the polishing

pad is 12.5% or less of the radius.

Effects of the Invention

The present invention,can.provjxkaa.semiconductor'device
in accordance with a2 simplified method where the surface of the
workpiece is seldom scratched, the pclished state can be
appropriatelynmasuredOpticallyduringpolishing,andwhether
or not the entire surface of the workpiece can be pclished
uniformly can be measured when forming a planar surface on glass,
semiconductors, dielectric material/metal composites and

integrated circuits.



pad where a through hole is provided according to the present invention;
Fig. 5 is a plan diagram showing a polishing pad where a through hole
and a path for connecting the side and the through hole are provided
according to the present invention; gnd Fig. 6 is a cross sectional diagram
showing a polishing pad where a through hole and a path for connecting
the side and the through hole are provided according to the present
invention. Explanation of Symbols 1 polishing layer 2 light transmitting
material 3 polishing pad for detecting final point 4 cushion layer 7 5
workpiece (wafer) 6 polishing head 7 laser or white light 8 beam splitter 9

Brifght S6aree 26 Prdtstietsfor PERIHERFERM light 12 reflected light 13

laten, 14 hole, 15 through hole 16 rear surface tape
pia Fig. ? is a scﬁgmatgc diagram iiaéétrating a principle

for optically measuring the polished state using an example of
a polishing apparatus; |

Fig. 2 is a plan diagram showing a conventional polishing
pad for detecting the final point having a window member;

Fig. 3 is a plan diagram showing a polishing pad where
a through hole is provided according to the present invention;

Fig. 4 is a cross sectional diagram showing a polishing
pgd where a through hole is provided according to the present
igvention;

Fig. 5 i1s a plan diagram showing a polishing pad where
a through hole and a path for connecting the side and the through
hole are provided according fto the présent invention; and

Fig. 6 is a cross sectional diagram showing a polishing
padIWhere a through hole and a path for connecting the side and
the through hole are_provided according to the present

invention.

Explanaticn of Symbols

1 polishing laver
2 light transmitting material
3 polishing pad for detecting final point

4 - cushion layer



17 middle tape 18 path BEST MODE FOR CARRYING OUT THE
INVENTION Diligent research has been conducted in order to solve the
above described problems, that is to say, to find a polishing pad where it
is difficult for the surface of the workpiece to be scratched, the polished
state can be appropriately measured optically during polishing, and
whether or not the entire surface of the workpiece can be polished
uniformly can be measured, and as a result, the present invention
provides a pohskingsERl WHafeea through hole connecting the surface to
be polished and the rear surface is provided, the end of the 8 through
hole 2lose tothe ChtetbftfiéHolishing pad is ata distance of 35% or
more7of the rf\dius from th .centﬁr,of the polishing pad, the length of the
through hole AT ditectith ot t elggﬁter of the polishing pad is the same
as orgshorterb than tShe Ie@gt@[]rin the direction perpendicular to the direction
of the center of the p%llls ing pad, the length of the through hole in the
direcgon of the centex of the polishing pad is 10% or less of the radius,
and the length in the direction perpendicular to the direction of the center
of the polishipgpad is-12.6% or less of the radius, and thus, it was found
that all of these problems can be solved. It is preferable for the polishing
pad aofithe presentiénventionie have a polishing layer and a cushion layer.
As the polishing layer that forms the polishing pad of the present

i2 reflected light

13 platen

14 hole

L5 through hcle

16 rear surface tape
17 middlie tape

18 path

BEST MODE FOR CARRYING QUT THE INVENTION

Diligent research has been conducted in order to solve
the above described preblems, that is to say, to find apolishing
pad where it is difficult for the surface of the workpiece to
be scratched, the polished state can be appropriately measured
optically during polishing, and whether or not the entire
surface of the workpiece can be polished uniformly can be
measu:ed, and as a result, the present invention provides a
polishing pad where a through hole connecting the surface to

be polished and the rear surface is provided, the end of the



invention, a structure where the micro-rubber A hardness is 70 degrees
or higher having isolated bubbles forms a planar surface on
semiconductors, dielectric material/metal composites and integrated
circuits, and therefore, is preferable.gf'hough there are no particular
limitations in terms of the material for forming the structure, polyethylene,
polypropylene, polyester, polyurethane, polyurea, polyamide, polyvinyl
chloride, polyacetal, polycarbonate, polymethyl methacrylate,

Lh rplAbtrafidcroetiyiens cepory tasihis ABS resimsyASLEsinsy phendls at a

_ resins, melamine resins, neoprene rubbers, butadiene rubbers, styrene

d1 pheadiene rubBars &tiifétie propylend RaEBETs o Aiidgrerubbiers Huofine e
rubbers and resins having one of these as the main component can be
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reaction or poﬁ/merlzatlon reaction ESI polyisocyanate. A compoun

o With, which polyjsocyanate reactsi§ g,compoynd f&@\%&ﬂ‘”@@@ﬁ@ through

hydrogen, that is to say, a compound that contains two or more

ho POIYRYEIOXY;GraLps o8 anaming group. AsthegpQlyisocyanate, tolylepg 1o
diisocyanate, diphenylmethane diisocyanate, naphthalene diisocyanate,

or hexamethylene diisecyanate.nisopherona-diisecyanateangithedikesan be

cited, but the invention is not limited to these. Polyol is typically used
perpendicular to the direction of the center of the polishing
pad is 12.5% or less of the radius, and thus, it was found that
all of these problems can be sclved.

It is preferable for the polishing pad of the present
~lnvention to have a polishing layer and a cushion layer. As
the polishing layer thdt forms the polishing pad of the present
invention, a structure where the micro-rubber A hardness is 70
degreesorhigherhavingiselatedbubblésformsagﬁanarsurface
on semiconductors, dielectric material/metal composites and
integrated circuits, and therefore, is preferable. Though
there are no particular limitations in terms of the material
for forming the structure, polyethylene, polypropylene,
polyester, polyurethane, polyurea, polyamide, polyvinyl
chloride, polyacetal, polycarbonate, polymethyl methacrylate,
polytetrafiuvoroethylene, epoxy resins, ABS resins, AS resins,
phenol resins, melamine resins, neoprene rubbers, butadiene

rubbers, styrene butadiene rubbers, ethylene propylene rubbers,



as a compound containing a polyhydroxy group, and polyether polyol,
polytetramethylene ether glycol, epoxy resin modified polyol, polyester
polyol, acryl polyol, polybutadiene polyol, silicone polyol and the like can
be cited. It is preferable to combinegyolyisocyanate and polyol and a
catalyst, a foaming agent and a foam stabilizer in optimal amounts on the
basis of the hardness, the diameter of the foam and the expansion ratio.
. As the method for forming isolated bubbles in the polyurethane, a
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the resin, at the time of manufacture 10 of polyurethane is generally used,
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curing the resin. is also appropriate for use. It is preferable for the average
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semiconductor substrate Iocaﬁy at. It 1s more prefera or the average

corﬁj&%@ﬁ@é&@@% Qypp[g,?‘ftoeqnes%{q{pm or less, and it is most preferable for

it to be 130 pm or less. In the case where the average diameter of the

bubbies i less than:3Q pm.Hbereriss more sarAlGhingWRICRS NOt n o1 yme »
preferable. In addition, in the case where the average diameter of the

syoubblas excesds 180pmy thednaal datness.efdhe semieonductorion or a
substrates becomes poor, which is not preferable. Here, the average

po tameteraof the babblesds avatlue gaingdshycokserviag the crogscseciion th
of a sample through an SEM at a magnification of 200 times, measuring
which polyisocyanate reacts 1s a compound containing active
hydrogen, that is to say, a compound that contains two or more
polyvhydroxy groups or an amino group. As the polyisccyanate,
tolylene dilsocyanate, diphenylmethane diisocyanate,
naphthalene diiéocyanate, hexamethylene diisccyanate,
isophorone diisccyanate and the like can be cited, but the
invention is not limited to thesé. Polyol is typically used
as a compound ccentaining a polyhydroxy group, and polyelher
polycl, polytetramethylene ether glycol, epoxy resin modified
polyel, polyester polyel, acryl polyol, polybutadiene polyol,
silicone polyel and the like can be cited. It is preferable
to combine polyisocyanate and pelyel and a catalyst, a foaming
agent and a foam stabilizer in optimal amounts on the basis of
the hardness, the diameter of the foam and the expansion.ratio.
As the methed for forming isolated bubbles in the

polyurethane, a chemical foaming method for mixing various

types of foaming agents into the resin at the time of manufacture



the diameter of the bubbles in the recorded SEM photograph with an
image processing apparatus and calculating the average value. Pads
having isolated bubbles in a polymer gained by polymerizing
polyurethane and a vinyl compound gge preferable as an embodiment of
the present invention. Polyurethane becomes fragile as the hardness
increases, and though the tenacity and hardness can be increased in
polymers made of a vinyl compound, it is difficult to gain a uniform

of pulishingepadit haviry Reftdd buibBles. Wier tRé pofishihg pddaming a
contains a polymer polymerized from polyurethane and a vin
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. ha{d%esés can breiggigenghe vgnyl compound in the present invention is a
S c%rr?pourpopﬁa?/ing e%olﬁ%edcarbon which can be polymerized.

b
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methacrylat utyl acrylate, n-butyl methacrylate,

in Mgthacwlate, lspdecyl, methacrylatesp-layryl methacrylate s g 150 ym or
2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate,

Teshydroxybutyl methasrylate dimethylaminegihyhmethaerdalei conduct or
diethylaminoethyl methacrylate, glycidyl methacrylate, ethylene glycol

susinethagrylate, acrylic aeid, methacrylie acid: cfeunarnic acieh dimethylerage
fumarate, diethyl fumarate, dipropyl fumarate, maleate, dimethylmaleate,
di ahethglmaléate, «lijpropyl avaleate; pheaglmalemmides eyglohexylinalaimide,st
preferable for it to be 130 um or less. In the case where the
average diameter c¢f the bubbles iz less than 30 um, there is
more scratching, which is not preferable. In addition, in the
case where the average diameter of The bubbles exceeds 1530 um,
the local flatness of the semiconductor substrates becomes poor,
which ig not preferable. Here, The average diameter of the
bubbles is a value gained by observing the cross section of a
sample through an SEM at a magnification of 200 times, measuring
the diameter of the bubbles in the recorded SEM photograph with
an ilmage processing apparatus and calculating the average
value.

Pads having isclated bubbles in a polymer gained by
pelymerizing polyurethane and a vinyl compound are preferable
as an embodiment of the present invention. Polyurethane
becomes fragile as the hardness increases, and though the

tenacity and hardness can be increased in polymers made of a

vinyl compeound, it is difficult togain auniform pelishing pad



isopropylmaleimide, acrylonitrile, acrylamide, vinyl chloride, vinylidene

chloride, styrene, a-methyl styrene, divinylbenzene, ethylene glycol

dimethacrylate, diethylene glycol dimethacrylate, and the like can be

cited. These monomers can be useg4alone, or two or more can be mixed

for use. From among the above described vinyl compounds,

CH2=CR'COORZ2 (R1: methyl group or ethyl group, R2: methyl group,

ethyl group, propyl group or butyl group) is preferable. From 12 among
hayhese, mesthymethaciplats ethihmethiderylate. hsbupl nistHacyidie dne 2

isobutyl methacrylate are preferable, because they can make formation of
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preferaple, curin% through polymerization is easy, and a anmFi?r;s%; structure
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ca coglé)ouggng red through polymerization has a high hardness and
fla enl?lg properties are preferable. As the polymerization initiator for the

e und, radical initi e o (o
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4-dimethylva cyclohexane carbonitrile), benzoy
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In addition, oxidation and reduction based polymerization initiators, for

CoRX2mpia g, Combination of g peroxide-and,an aevnegan he dsedq Fhese
polymerization initiators can be used alone, or two or more can be mixed
acforiuse: Asctheymethoehfor ippregnating petyyrethang withea vinybutyi
methacrylate, Z-ethylhexyl methacrylate, iscdecyl
methacrylate, n-lauryl methacrylate, 2-hydroxyethyl
methacrylate, Z-hydroxypropyl methacrylate, Z-hydroxybutyl
methacrylate, dimethylaminoethyl methacrylate,
diethylaminoethyl methacrylate, glycidyl methacrylate,
ethylene glycol dimethacrylate, acrylic acid, methacrylic acid,
fumaric acid, dimethyl fumarate, diethyl fumarate, dipropyl
fumarate,ﬂmleate,dimethylnﬁleate;cﬁethyln@leate,diprbpyl
maleate, phenylmaleimide, cyclohexylimaleimide,
isopropylmaleimide, acrylonitrile, acrylamide, vinyl chloride,
vinylidene chloride, styrene, o-methyl styrene,
divinylbenzene, ethylene glycol dimethacrylate, diethylene
glycol dimethacrylate, and the like can be cited. These
monomers can be used alone, or Lwo or more can be mixed for use.
From among the above described vinyl compounds,
CH,=CR*COOR® (R*: methyl group or ethyl group, Rzzxnethyl group,

ethyl group, propyl group or butyl group) is preferable. From



compound, a method for dipping and impregnating polyurethane with a
monomer in a container can be cited. Here, itis preferable to carry out
such a process as heat application, pressure application, pressure
reduction, stirring, vibration or ultrasgnic vibration, in order to increase the
rate of impregnation. The amount of vinyl compound with which the
polyurethane 13 is impregnated should be determined on the basis of the
type of monomer and polyurethane used, and the properties of the
angnanufaetgredigdiishing paldz and hot indistrhiminatelyhbatrin! deecasebutyl
where a vinyl compound is used, it is preferable for the weight ratio of the
me Pulimer gaifiet ffoht iyl campband Yihahe polynigiietrand surbg cause
foaming structure to the polyurethane content to be 30/70 to 80/20. In the
LRSI ECthe WEIGHOTAtS of tRé Poffiar Bontent galtfetitdimd omfieasy
. _compound is less than 30/70, the hardness of the polishing pad is
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o fonten.t at{o exceeds 80/20, th%ealtas],:tié:g% of the ﬁolljstglngela%er ma’
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the polymerized and hardene urethane can be measu

cuACaardaRcRWith.a Jhermal s decomposition; gas LRLRAITaPRYMaSSen i ng
analyzing technique. Interms of the apparatus used for this technique, a

préleuble: shota pyolizerr %204 OD" (made by Frontier Laboratories Ltd.)
can

As the polymerization initiator for the vinyl compound,
radical initiators, such as azobisisobutylonitrile, azobis {2z,
4-dimethylvaleronitrile), azobis{cyclohsxane carbonitrile),
- benzoyl peroxide, lauroyl peroxide and isopropyl
peroxydicarbonaﬁe, can be used. In addition, oxidation and
reduction based polymerizatioﬁ initiators, for example a
combination of a peroxide and an amine, caﬁ be used. These
polymerization initiators can be used alone, or two Or more can
be mixed for use.

As the method for impregnating pelyurethane with a vinyl
compound, a method for d;pping and impregnating polyurethane
with a monomer in a cohtainer can be cited. Here, it is
preferable to carry out such a process as heat application,
pressure application, pressure reduction, stirring, vibration
or ultrasonic vibration, in order to increase the rate of
impregnation.

The amount of vinyl compound with which the polyurethane”



be cited as a thermal decomposition apparatus, and "TRIO-I" (made by
VG Co., Ltd. ) can be cited as a gas chromatograph mass analyzing
apparatus. In the present invention, polyurethane and a vinyl polymer
being contained integrally means thagthe phase of polyurethane and the
phase of the polymer polymerized from a 14 vinyl compound are not
contained in a separated state, and quantitatively speaking, the infrared
spectrum gained by observing the polishing pad with a microscopic

is infraredaspéctrorabter avirg a<BEpmispot has the énfraredsalbsorptient ype
peak of polyurethane and the infrared absorption peak of a polymer

of peiifEEZe FREMPL Viryr ESMpoENE S&Rd tiusdtHd snfraredsspecraineis the
approximately the same in various places. As the microscopic infrared

maPegrbietel R FEre IRPE Cmatie by SPECTRACTECH s loan Bt in
cited. Here, various types of additives, such as a polishing agent, a

EhenarGE preverting dgent: atBREANC a'stabiizéror a dye Phaybettdded o™
in order, to imprave the properties of the manufactured polishing pad. The

A o B e ARG TRy in thE pect TR oA g

in at‘@é”%é‘}%%%%%%ﬁ%%%ﬂ?%%r hay %?% meter MO, made by,

Kobun i Co., . Micro-rubber A hardness meter MD-1 makes

po EASFEmEDt obihehardness.olifim orsmalhobigets which, are difficult 1. .
measure using a conventional hardness meter possible, and is designed
th@nde Manufactured asrasealgdhdown medel of appiximately 15088 v nyl
compound is less than 30/70, the hardness of the polishing pad
is sometimes low, which is not preferable. In addition, in the
case where the content ratio exceeds 80/20, the elasticity of
the polishing layer may sometimes be affected, which is not

preferabie.

Here, the polymer content and the polyurethane content
gained from the vinyl compound in the polymerized and hardened
polyurethane can be measured in accordance with a thermal
decomposition gas chromatography/mass analyzing technique.
In terms of the apparatus used for this technique, a double shot
pyrolizer “PY-2010D” (made by Frontier Laboratories Ltd.) can
_be cited as a thermal decomposition apparatus, and “TRIC-17
(made by VG Co., Ltd.) can be cited as a gas chromatograph mass
analyzing apparatus.

In the present invention, polyurethane and a vinyl

polymer being contained integrally means that the phase of

polyurethane and the phase of the polymer polymerized from a



type A spring type rubber hardness meter (durometer), and therefore, the
measured value, which coincides with the hardness measured using a
type A spring type hardness meter can be gained. Conventional polishing
pads-have a polishing layer or a hakg layer of which the thickness is less
than 5 mm, and 15 thus cannot be measured using a type A spring type
rubber hardness meter, and therefore measured using the above
described micro-rubber MD-I. It is preferable for the polishing layer in the

vimpyésentrimvention tobe J0 degrees wthigherin theomicroadbberAe, and
hardness, and it is more preferable for it to be 80 degrees or higher. In

quahéE th3é Witerd the Aikrbrubbel A Hardhess s 188s Tthan70-degredsbhe
flatness of the semiconductor substrate sometimes becomes poor in

cbi5cized drbss Ritich s gt prctetanie. fh&'densirerthe pdlishietidyer
in the present invention has a value which can be measured with water

SPYRTH REHiGHH, T E Harard B pe Bychidimete? (UrSR-3568 Stahdaras it o
' for the density of lishing | in the pr. ti ti
o=y PSR g Sorsiy 1 o plohng By e v,

ob In-a‘range o gcm ase wh

| pogfﬂé%y ﬁ%‘fgﬁé@%&f’ %’%H%ﬁ’a“\?'f}l?}’ﬂe%s%%%%odﬁ%? pogrinlocalized, .

eas, some cases, e gIo al' step omes great. In the case

intheredhedensityexceeds 1.k gicm3, the-ohiect heing, polished is gasily, .
scratched. More preferably, the density'is within a range of 0.6 g/cm3 to

as GROeM3; card Most:preferably, e depsiyisavithinearange | 1ryus, made

by SPECTRA-TECH Inc., can be cited.

Here, various types of additives, such as a polishing
agent, a charge preventing agent, a lubricant, a stabilizer or
a dye, may be added, in order to improve the properties of the
manufactured polishing pad.

The micro-rubber A hardness of the polishing layer in the
present invention is a value found using amicro-rubber hardness
mneter MD-1, made by Kobunshi Kei'ki Co., Ltd. Micro-rubber A
hardness meter MD-1 makes measurement of the hardness of thin
or small objects which are difficult to measure using a
conventicnal hardness meter possible, and is designed and
manufactuied as a scaled-down model of épproximately 1/5 of a
type A spring type rubber hardness meter (durometer), and
therefore, the measured value, which coincides with the
hard‘ness measured using a type A spring type hardness meter can
be gained. Conventional polishing pads have a polishing layer

or a hard layer of which the thickness is less than 5 mm, and



of 0.65 g/cm3 to 0.85 g/cm3. The grooves created on the surface of the
polishing layer of the polishing pad of the present invention can have the
same form as in conventional polishing pads, for example in slot form, 16
in dimple form, in spiral form or in copgentric circles, in order to prevent a
hydroplane phenomenon. It is preferable for the grooves not to make
contact with a through hole in the region inside the concentric circles of
the polishing pad which passes through the center point of the through
thiple:aThreo tehter point of te thsough holevisthe: intersectionygetweentaer
line which divides the angle between two straight lines passing through
haHe a6 erdsot thétiffotigh Fofe fromtse eatér of thedpdlishirigPpacd into
two, and a straight line which connects the two ends of the through hole.
degf e B iTRER A §Rsoveiakes contact with a through hole in the
region inside the concentric circles of the polishing pad which passes

through the B&Rter bt of the thdtghOHIE Pty L ad&iy AdWS thdihesent

througgnhole, maklp it ea?/ fosr Ilght to become sca}tltered,, and thug ther§

YL bdSibility tat tRe it ot hay hot be defocted alcirately, WRCh i

ha Pé’l%el%rgferaaﬁée s Ihe Q%Sg@%é%‘%% %Bre§§£‘ti’%"%@r}“%”ei%%%%v%ee

or
dressed with a conditioner w lamond abrasive grains are e rlcaﬁly

nigeposited.on the sydace,of thepolishing laver. hefare,of, dyring polishing. -

As for the dressing method, it is possible to use either pre-polishing ex
théﬂiume§§i@9&'s, the flatness of the semiconductor substrate
sometimes becomes poor in leocalized areas, which is not
preferable.

The density of the polishing layer in the present
invention has a value which can be measu.red with water as a medium,
using a Harvard type pycnometer (JISR-3503 standard).

It is preferable for the density of the polishing laver
in the present invention to be within a range of 0.3 g/cm® to
1.1 g/cm’. In the case where the density is less than 0.3 g/crd?,
the flatness becomes poor in localized areas, and in some cases,
the global step becomes great. In the case where the density
exceeds 1.1 g/cm’, the object beinrg polished is easily scratched.
More preferably, the density is within a range of 0.6 g/cm® to
0.9 g/cm’, and most preferably, the density is within a range
of 0.65 g/cm® to 0.85 g/cm’.

The grooves created on the surface of the pblishing layer
of the polishing pad of the present invention can have the sams

formas in conventional polishing pads, for example in slot form,



simultaneous in situ dressing. It is preferable to layer a cushion layer of
which the volume modulus of elasticity is 40 MPa or higher and the
tensile 17 modulus of elasticity is 1 MPa or higher and 20 MPa or lower
on the polishing layer of the present jgvention, in order to make the
uniformity within the plane excellent. The volume modulus of elasticity is
gained by measuring the change in volume by applying isotropic pressure
to the object to be measured, of which the volume has been measured in

in gdvamke. frhean formgladis avolirme: modutuscof efasticity = applied , in ordex
pressure/(change in volume/original volume). The volume modulus of

Lo eRisHiERy in the PidEBRLRVENTHOIE WS H@asured as follows. A test piece
and water of 23 C were put in a measurement cell made of stainless steel

havingan SiftEfiat Voliifie SHappioxdmhatsi #07At, end'a fiessiing t with

ipette_made of borosilicate glass having a volume of 0.5 mL (minimum
o QRO 008 it ik tafge oA 1S M B a POV cHioNdE Te&R %

thgnngigggggtr:gg}@ﬁﬁé%gggggg%Xéﬂ%%ﬂ%&?fgén?QﬂN%%Segaggﬂ%fthe
used as a pressure container, and the measurement cell In which the

th 200ye, deseribed fest %%%%@f@SPB%awa% putindthis, an @Ee%%%s P wasy .
ould be

applied using nitrogen, so that the change in volume V

inMmaasured. Subsequently, Pressyre: Rindable davasappliedusing, cen o
nitrogen without putting the sample in the measurement cell, so that the

st €hange in vekunes YO seuithbe mgasured: Jhevalye.gained by diviging.o1 e
pressure P by AV/Vi = (VI - VO) /Vi was calculated as the volume

fromodulescenter of the pclishing pad into two, and a straight
line which connects the two ends of the through hole. In the
case where a groove makes contact with a through hole in the
region inside the concentric circles of the polishing pad which
passes through the center point of the through hole, slurry
easily floﬁs into the through hole, making it easy for light
to become scattered, and thus, there is a possibility that the
final point may not be detected accurately, which is not
preferable.

The polishing pad of the present invention is usually
dressed with a conditioner where diamond abrasive grains are
electrically deposited on the surface of the polishing layer
before or during pelishing. As for the dressing method, it is
possible to use either pre-polishing ex situ dressing or
simultaneous in situ dressing.

It is preferable to layer a cushion laver of which the

volume modulus of elasticity is 40 MPa or higher and the tensile



of elasticity of the above described sample. The volume modulus of

elasticity in the present invention 18 is the volume modulus of elasticity

when pressure of 0.04 MPa to 0.14 MPa is applied to the sample at 23 C.

It is preferable for the volume modulyg of elasticity of the cushion layer in

the present invention to be 40 MPa or higher. In the case where the

volume modulus of elasticity is lower than 40 MPa, the uniformity within

the plane on the surface of the semiconductor substrate is sometimes
moqydtiyhich Ririottpreférable. Anbther féadondify itis ot PréfBramié forwer

the modulus of elasticity to be lower than 40 MPa is that the cushion

on | 50& Bmpregrided Wit sitifry SHwRET SHich WS it A hot& tpgder to

ma BEMEHSSSINEOUAN 1P PAISIUNG pad oM the Tront 2yriace 10 Me 1e8l) une
shrface, and thus, the clishioning propertias “sometimes thange ‘Gver

ime, A re Preferablg range for.the .volume modulus of eAastickilt)G/l is 200
o p £ :
mc}cﬁ}?llgSor?1|gh(:"er.a‘Fhel("tjé"néilelmogléjlljl]geo%l elastici f%utﬂlen esent invention is

Vo ﬂ%ﬁ@e%??atsog%)ﬁ_ﬂgfd%@c‘%fo%%“ Gty diepgile stregs whendepsile, o

distortion is ensile stress when tensile distortion is 0201))/0.02

me YB3 [eRsilgnsesers appliadd,adast pieeesn-durahbsll forgn and thery e

tensile stress is measured for the tensile distortion (= change in the
fotensile leagthioriginal lapgth)inasange from 0.04.10=0 03 Asdhe

measuring apparatus, Tensilon Multi-Purpose Tester RTM-100, made by
pr&rente¢ Cohdride can be tited: /As- fori thelmeasuring) conditions, the rate

of testing is 5 cm/min

The volume modulus of elasticity in the present invention

was measured as follows. A test pilece and water of 23 °C were
put in a measurement cell made of staiﬁless steel having an
internal volume of approximately 40 mI., and a measuring pipette
made of borosilicate glass having a volume of 0.5 mL (minimum
s_cale: 0.005 mL) was installed. A tube made of a polyvinyl
chloride resin {inner diameter: 90 mm »x 2000 mm x thickness:
5 mm) was separately used as a pressure container, and the
measurement cell in which the above described test plece was
put was put in this, and pressure P was applied using nitrcgen,
so that the change in volume V1 could be measured. Subseguently,
pressure P in Table 1 was applied using nitrogen without putting
the sample in the measurement cell, so that the change in volume
V0 could be measured. The value gained by dividing pressure
P by 4V/Vi = (V1 - V0)/Vi was calculated as the volume modulus

of elasticity of the above described sample.

The volume modulus of elasticity in the present inventiocon



and the test piece is in dumbbell form with a width of 5 mm, 19 andthe
length of the sample is 50 mm. It is preferable for the tensile modulus of
elasticity of the cushion layer in the present invention to be 1 MPa or
higher and 20 MPa or lower. In the cgse where the tensile modulus of
elasticity is less than 1 MPa, the uniformity within the plane on the entire
surface of the semiconductor substrate is sometimes lost, which is not
preferable. In the case where the tensile modulus of elasticity exceeds 20
is Niba, Mive uRiortRit) Withifi the Intare 6n e SOfRACEBF #ie 5enticoRdito P a
substrate is sometimes lost, which is not preferable. A more preferable

Lo rAngé fdfthe tensikPmoditius of Elgsticitls- €. 22N P4 or Righer and 10
MPa or lpwer. It is rable for the percentage of water absorption in
the chEhioh ? %%?%ﬁ@e?srésemttmse}? &H%eb%%%ﬂowegé TR LAY OF
Wher the %rcentagB Water absor tlon eg;ceedg r use

th%ﬁﬁng polishing is a sorlgepdrby e cushlon ayer,~the por vgtlon aroun HHET -

In %%%S%%H&‘%@HQ%??W% SaRelishing pad swells %e Sur’i}&?@? oL an

the through hole becomes ert an other portions on ace of the

40 RRlishing.layer, s andhys, Hﬂf@&%p%@?@'%‘i%“Qﬁr%éngu@%’@é@@f the

bemg polished becomes scratched, which is not preferable. As the

serfUsBionlayesy upfoamed elastemers,suchas natsral rypker nitdle, o+
rubber;.neoprene rubber, polybutadiene rubber, thermosetting

prpdiyirethane ribberdherneplastia hpolyuretkans tihhes ofsiicon robbethe
can be cited, but the

modulus of elasticity to be lower than 40 MPa is that the cushion
layer is impregnated with slurry or water which flows into a
hole that penetrates through the polishing pad from the front
surface to the rear surface, and thus, the cushioning properties
sometimes_change over time. A more preferable range for the
volume modulus of elasticity is 200 MPa or higher.

The tensile modulus of elasticity in the present
invention is defined as tensile modulus of elasticity.=
({tensile stress when tensile distortion is 0.03) - (tensile
stress when tensile distortion is 0.01))/0.02 when a tensile
stress is applied to a test pilece in dumbbell form, and the
tensile stress is measured for the tensile distortion (= change
in the tensile length/original length) in a range from 0.01 to
0.03. As the measuring apparatus, Tensilon Multi-Purpose
Tester RTM-100, made by Orientec Co., Ltd., can be cited. As

for the measuring conditions, the rate of testing is 5 cm/min

and the test piece is in dumbbell form with a width of 5 mm,



20 invention is not limited to these. It is preferable for the thickness of the
cushion layer to be in a range from 0.3 mm to 2 mm. In the case where
the thickness is less than 0.5 mm, the uniformity within the plane on the -
entire surface of the semiconductor4gubstrate is sometimes lost, which is
not preferable. In the case where the thickness exceeds 2 mm, the
flatness is sometimes lost in localized areas, which is not preferable. A
more preferable range for the thickness is 0.5 mm or more and 2 mm or
ande§& eTHERibSE proferdble FETGELR 0:75 "M Br more and 1.75 mm or less.
The Eolis,hing pad in the present invention is provided _with a through hole

which'peretrited tHratgh thée poliSRingPatt Hor e poifsHing Suffate td &Y
the rear surface. It is necessary for the end of the through hole claser to
SRSttt b al N by b A e
o gi}ysafrrlo e ntecgrof h% glish' R? d. I%th% ca her éfh grqgi fe

n g(ﬁle throu%ﬂ%?olg %ﬁ)ser to£ t egcénte?gof%% poﬂghinggp%a%\éisetagtag‘lstanc?é

modRf 1685 than 359 pfthe, radiys from:ihe cepfer, of the polishing pad, they;

slurry supplied in the center of the platen easily flows into the through

tnd1Qlesaadplarge ameuntof slurty-easily stayssiarhe dagughdioley@idrate
thus, the signal for optically detecting the final point becomes small, due

is locseattenng afdbe slumy which isorob preteralile <A more preferable where
distance is 38% or more of the radius. 21 '

the tensilemodulus of elasticity exceeds 20 MPa, the uniformity

within the plane con the surface of the semiconductor substrate

is sometimes lost, which is ﬁot preferakle. A more preferable

range for the tensile modulus of elastici;yfis 1.2 MPa or higher

and 10 MPa or lower.

It is preferable for the percentage of water absorption
in the cushion layer in the present invention to be 5% or less.
In the case where the percentage of water absorption exceeds
5%, water used during polishing is absorbed by the cushion layer,
the portion around the periphery of the through hole in the
pclishing pad swells and the-edge of the through hole becomes
higher than other portions on the surface of the polishing layer,
and thus, uniform polishing is hindered and the object being
polished becomes scratched, which is not preferable.

As the cushion layer, unfoamed elastomers, such as
natural rubber, nitrile rubber, neoprene rubber, polybutadiens
rubker, thermosetting polyurethane rubber, thermopléstic

polyurethane rubber or silicon rubber, can be cited, but the



In addition, when the end of the through hole closer to the center of the
polishing pad is at a distance of 35% or more of the radius from the
center of the polishing pad, the through hole, which penetrates from the
polishing surface to the rear surface,gs created in such a location as to
pass through the center of the wafer during polishing, without the
polishing agent coming close to the center of the polishing pad, and thus,
it is possible to detect the final point where the entire surface of the wafer
iny§ pélished: gniferly JPhé& #fobightioie in thel polishing padinialcross: the
section may be in various forms, such as square, ellipsis, circle or
Chigkangie, dnd ftes prererable 1B five fehdth of thé potisRhg” el i-thewm to
direction of the center.to be the same as or shorter than the length of the
2 "Blishifi pAd 8 QirEeE6R petfendictiRed Ihe Hirstion-6fthe’ centdf: 1Fhe
the case where. the length of the polishing pad.in the direction of%]e .
i R AR i Hoe ForTe o the BISRING i & ceBas =he
seRerRendiedla o the-diedtion of the ceptar.the wafer caanat, be paisped

. C
uniformly, and the uniformity within the plane is [ost, which 7s not

prPEGIELghle. The Size ofthe thigugh.helein the polishinapad e, -« e

present invention should allow the state of polishing to be optically

£1measiable diringpelishing, andithus Jit is) neeessary for theyength-of -
the through hole in the direction of the center of the polishing pad to be

- prd 9% gnless ohthe-ragdips: 22 Hathe case yhere theengthiexceeds 0% . 5
of the radius, a large:

rmm or more and 2 mm or less. The most preferable range is 0.75

mm or more and 1.75 mm or less.

The polishing pad in the present invention is provided
with a through hole which penetrates through the polishing pad
from the polishing surface to the rear surface.

It is necessary for the end of the through hele closer
t¢ the center of the pelishing pad to be at a distance of 35%
or more of the radius from the center of the polishing pad. In
the case where the end of the through hole closer tce the center
of the polishing pad is at a distance of less than 35% of the
radius from the center of the polishing pad, the slurry supplied
in the center of the platen easily flows into the through hole
and a large amount of slurry easily stays in the through hole,
and thus, ﬁhe signal for optically detecting the final point
becomes small, due to scattering of the slurry, which is not
preferable. A more preferable distance 1s 38% or more of the

radius.



amount of slurry enters into the through hole, and the signal for optically
detecting the final point becomes small, due to scattering by the slurry
that enters the through hole, which is not preferable. In addition, it is
preferable for the length of the throygh hole in the direction of the center
of the polishing pad to be 5 mm or more or 20 mm or less. In the case
where the length is less than 5 mm, the signal for optically detecting the
final point becomes small, which is not preferable. It is necessary for the
lengthroftfeithicugh Woterinta: lirstdionipérhendicufardd the direction®of to
the polishing pad to be 12.5% or less of the radius. In the case where the
thieRGih- ekceeds 2 1594 bFthe fadias the Wafér WIRERTS the Materigtr more
being polished, cannot be uniformly polished, which is not preferable. In

of ZRHibACH I pr&fdFablETGTHRE FénGih bR TR IhrotiyH RORAN ‘a dhtectiphouah

dicular to the djrecti ft ter, of the polishi d t 5
o S BTG TRCoPRLR i RO G T e, e ape T

=0, the.signal forontically, detecting.the.final point becomes smal,. .
which Is not preferable. Connecting In the present invention means tha

cePPENINGS afg conpected, Figs .3 and:4 show a thrqugh hole 14 which, 5 1

connects the polishing surface ‘and the rear surface. As the method for

ag&reating a-fhrough halg for connecting 23« the palishing syrface, anddhens,
rear surface in the present invention, a punch-out method using a

1t predetesnied dieandat the final point where the entire surface

of the wafer is polished uniformly.

The through hole in the polishing pad in a cross section
may be in various forms, such as sguare, ellipsis, circle or
rectangle, and it is preferable for the length of the polishing
pad in the direction of the center to be the same as or shorter
than the length of the pclishing pad in a direction
perpendicular to the direction of the center. In the case where
the length of the polishing pad in the direction of the center
is greater than the length of the polishing pad in a direction
perpendicular to the direction of the center, the wafer cannot
be polished uniformly, and the uniformity within the plane is
lost, which is not preferable.

The size of the through hole in the polishing pad in the
present invention should allow the state of polishing .to be
optically measurable during polishing, and thus, it is
necessary for the length ¢f the through hole in the direction

of the center of thepolishingpadtobe 10% or less of the radius.



boring method using a blade with an NC rooter can be cited. In the case
where the cushion layer in the present invention is 1. 5 mm or more and 2
mm or less, scrap from polishing easily remains, and therefore, it is
preferable to provide a path for congecting the through hole, which
connects the polishing surface and the rear surface, and the side of the
polishing pad, in order to reduce scratching. Figs. 3 and 4 show a through
hole 14 which connects the polishing surface and the rear surface. Figs. 5
In drig6=howapath 1740l coarnécting ahe shiddiyivAoléavhichiconnectéarge

the polishing surface and the rear surface, and the side of the polishing

anyAEt G preférabletsethe distanceltfetWeen il disoverdésetibezpatpnal
and the above described rear surface to be 1/2 or less of the thickness of
Lo thepbiishing patt bfi the SarfakE thrigtigh WhRthRe HiBEGh e for due to
connectin h&fhe lishing surface and the path for copnecting to the side , .
SCEF 1 pOiatiNg AT MRS SoNEALE “THE sbfcd B ouGh WIHER the Sbota b
. _described.through hole and the above. described path.make contact js in
) S e Ml o Helancl O SR Ay G

or degerined path cross .and the distance hetwgen tne ghoye ndc%sfrig%‘:]the

path and the above described rear surface is the distance between the

poleasutiace and.a peint ap, the path whicho erogges.therear suface.and o
closest to the rear surface: In 24 the case where the distance between

whéhe:-abave desetibed path and-therabovedescribeg:reas surfage @pthes 11y

surface through which the above described through hole and the above
detdeseribed the final point becomes small, which is not
preferable.

Tt is necessary for the length of the through hole in a
direction perpendicular to the direction of the polishing pad.
to be 12.5% or less of the radius. In the case where the 1@ngth
exceeds 12.5% of the radius, the wafer, which is the material
being polished, cannct be uniformly polished, which is not
preferable. In addition, it is preferable for the length of
the through.holelea,direction.perpendicularTxath@ direction
of the center of the polishing pad to be 5 mm or more and 25
mm or less. In the case where the length is less than 5 mm,
the signal for optically detecting the final point becomes small,
which is not preferable.

Connecting in the present invention means that openings
are connected. Figs. 3 and 4 show a through hole 14 which

connects the polishing surface and the rear surface.

As the method for creating a through hele for connecting



path make contact exceeds 1/2 of the thickness of the polishing pad,
slurry and scrap from polishing which stay in the through hole cannot be
sufficiently discharged, and this sometimes causes the wafer to be
scratched, which is not preferable. Ty path, which connects the through
hole, which connects the polishing surface and the rear surface, and the
side of the polishing pad may have any of various forms in a cross
section, such as square, ellipsis, circle or rectangle, but square or
theeganglelis preferalile Checavbetibis difficult forif to-affect theschamgesint
the form of the polishing pad on the surface. It is preferable for the length
ingeiHe path i edirection BF HOHhiCKNEsS in ERSSISeEtdRT6 bELE/2oH a
less of the thickness of the polishing pad, because it is difficult for it to

PoniBet the dHahgeIn 16 of s Boitshiny pad bh the Shfface ik ide cited.
preferable for the size of the % th which connects the through hole, which

connéCts the pofi§hing Sirfack Shd tha  redt surtd&e, dnd tHE silb of The
ing{r%or;stsisoergtionpfghe pgﬁshir;_ge g%%i tgﬁa J_[efgnt invecnrtion rg% 0.050 %{

more and 109% or less ‘of the sizé o trﬁe roug%sHoFe,_wé}‘ﬁc conhects the 9
ca ROHSPING  SUrface and the rearsurface;ip a cross SECUQRAID the case. ; 4. »

where the size is less than 0.05%, slurry and scrap from’ polishing

pagamﬁquﬁaﬂ4@@:@&}“@@1@%@@5@/@%&%ith%%ﬂs ook preferable, dn

the case where the size exceeds 10%, this sometimes affects the surface
- poDithepelishingrpad, makingribe rpolishing-propertiesdeteraraig awhich ishe

not preferable. A more preferable range for the size is 0.1% or more and
pod¥mhbing pad, in order to reduce scratching. Figs. 3 and 4
show & through hole ldimhich connects the polishing surface and
the rear surface. Figs. 5 and 6 show a path 17 for connecting
the through hole, which connects the pelishing surface and the
rear surface,»and the side ¢f the polishing pad. It is
preferable for the distance betweén the above described path
and the above described rear surface to be 1/2 or less of the
thickness of the polishing pad on the surface threough which the
through hole for connecting the polishing surface and the path
for connecting to the side of the polishing pad make contact.

The surface through which the above described through

hole and the above described path make contact is in such a
location that the above described through hole and the above
~ described path cross, and the distance between the above
described path and the above déscribed reat surface ia the

distance between the rear surface and a point on the.path which

crosses the rear surface and closest to the rear surface. In



less. As the method for creating a through hole which connects the

polishing surface and the rear surface in the present invention, a

punch-out method using a predetermined die and a boring method using

a blade with an NC rooter and the likgycan be cited. As a method for

creating a path which connects the hole, which penetrates through the

polishing pad from the front surface to the rear surface, from the side of

the polishing pad, the following method can be cited. In the case of a pad
theviiereahepolishingdayésisaa singhe ayisra Wisthed doecreatinydgredves th

for connecting the through hole and the side of the polishing layer in
anddvaficé B the 164 StHaEe BF e polishittflayer 2R padting @tape o

the rear surface so that a polishing pad is gained can be cited. In the

b (5 BeTo1% BOTAURRAT S B OT WP TedSt o€ ponhitdyer dndigox 1bad
hian | thod f i which the thr h
P TREAE 1SaE I GIVERES 1 e uSHTon liyeP ARaDALHG @ RAGART e
I d f t to the .cushijon | that th lishi
Pl o T i T SToang & thiBUH Pila “nd athethod Tor " Tough

no Pasting A 26 polishing jayer, amiddle.tape, g cyshion Jayerand a.reae . o

surface tape together and after that creating a through hole, and then
caGEeatingra.graove-for sonaedting:thertbrough:hole and thesidewith an e .

NC rooter or the like in the cushion layer from the rear surface tape side,
can bgeitgdh, which connects the through hole, which connects
the polishing surface and the rear surface, and the side of the
pollishing pad may have any of various forms in a cross section,
such as square, ellipsis, circle or rectangle, but sguare or
rectangle 1s preferable, because it Iis difficulﬁ for it to
affect the change in the formof the polishing padon the surface.
It is preferable for the length of the path in the direction
of the thickness in a cross section to be 1/2 or less of the
thickness of the polishing pad, because it is difficult for it
to affect the change in form of the polishing pad on the surface.
It is preferabkle for the size of the path which connects
the through hele, which connects the polishing surface and the
rear surface, and the side of the cross section of the polishing
pad in the present invention to be 0.05% or more and 10% or less
of the size cof the through hole, which connects the polishing
surface and the rear surface 1n a cross section. In the case

where the size is less than 0.05%, slurry and scrap from

polishing sometimes fail to be sufficiently discharged, which



Next, the polishing apparatus according to the present invention is
described. The polishing apparatus according to the present invention is
provided with at least a polishing pad, as described above, a means for
supplying slurry into a space betweeg# the polishing pad and a workpiece,
a means for making the above described polishing pad and a substrate
make contact with each other and moving them relative to each other for
polishing, and a means for optically measuring the state of polishing
is thwoughetiie thiough hale provideddnthe above: descrilbed polishing?padhis
The means other than the polishing pad can be formed. by combining
sogphveatondiimeaast Wsing tHis Cappardtns, RIddd siapplied betwdenthehe
above described polishing pad and the above described substrate in such
po Histaie Inai tierd Is- SlirArheteerethe polRhiRy padd Hedasstrate, A
and the above described substrate and the above described polishing
mOTRAPARIREFEd Felaitie fo EaEn Otffer Jsﬁhétsthg'\}vﬁrl?ﬁe@é’ﬁepéﬁ‘éjnghﬁ, or
and it is possible to optically find out the state of polishing of the
©Workpiece by irradiating the above described workpiece with light. 27

Concretely, an aratus having,the configuration. shown in Eig, 1 can be
. ! h
et Seits aspeaidi U Nl et il il et b ok

end A in0e above dengrbed, polishing pad isigeatedeanayethe hole 4 6
ight transmitting material 2 is fit into the hole 14, and thus functions to
inPrevent;slurty from jeaking .39 that Sy, droP$ redetermined die and a
boring method using a blade with an NC rooter and the like can
be cited.

As a method for creating a path which connects the hole,
which penetrates through the polishing pad from the front
surface to the ﬁear surface, from the side of the polishing pad,
the following method can be cited.

In the case of a pad where the polishing layer is a single
layer, a method for creating grooves for connecting the through
hole and the side of the polishing lavyer in advance on the rear
surface of the polishing layer and pasting a tape con the rear
surface so that a pelishing pad is gained can be cited.

In the case of a polishing pad made u§ of at least a
polishing layer and a cushion layer, a method for creating a
groove which ccnnects therthrcugh hole and the side in advance
in the cushion layer and pasting a middle tape and a rear suriace

tape To the cushion layer so that the polishing layer is pasted

and then creating a through hole, and a method for pasting a



and makes contact with the beam splitter 8 or the like beneath the platen.
The location of the hole is determined so that the workpiece 5, which is
held by the polishing head 6, can be viewed for some time while the
platen 13 is rotating. The light sourcgs 9 is placed beneath the platen 13
and secured in such a location that when the hole approaches the
workpiece 5, incident light 11 from the laser or white light 7 that
progresses from the light source 9 passes through the hole in the platen

POh BT the' PoRishing 1AV §o HR1E hitthE 'SBFABE of M Wofkilede 582~
which is placed on of the polishing layer 1. Light 12 reflected form the
sy Ié#jr a%e%ogqﬁetv(\?grigg%jé &g i’ nY’g%/ aécpﬁgt%gﬁgfé?:%? 16'HyPA BRant &

iter 8 the waveform of intense light detected by the light detection
A L S e SEhat T St o pSTAIng o e S Hcs of

£ havarkplege canbeypeasuied, In.the case where there is concern that.. ¢, -

slurry may leak from the transparent material fitted into the hole in"the

thoolishing Appasatiisin the present inventign it ispreferable to paste a
protective film which can cover the entire portion 28 on the surface of the

platendaefore:-the pelishing pad dgpasteduto thedqulaten § heprotectvedfilan ¢

is a transparent base film having a thickness of 10 pm to 50 pm on which
inaaradhesivieslayers dwaMingia thickness of 10 pm to 30 pm is formed, and it

is preferable for the size of the protective film to be two or more times

largeFtisarpthe: afeanef thethole thezaaseshatnncart:be threventetkfram

making contact with the hole portion.
invention is provided with at least a polishing pad, as
described above, a means for supplying slurry into a space
‘between the polishing pad and a workpiece, a means for making
the above described polishing pad and a substrate make contact
with each other and moving them relative to each other for
polishing, and a means for optically measuring the state of
polishing through the through hole provided in the above
described polishing pad. The means other than the polishing
pad can be formed by combining conventional means. Using this
apparatus, a lcad 1s applied between the above described
pelishing pad and the above described substrate in such a state
that there is slurry between the polishing pad and the substrate,
and the above described substrate and the above described
polishing pad are moved relative to each other, so that the
workpiece is polished, and it is possible to optically find ocut

the state of polishing of the workpiece by irradiating the above

described workpiece with light.



In the protective film, the adhesive layer portion is coated with a separator

film which is larger than the end of the base film, and the separator film is

divided in two or more, and a portion of the divided separator film is

peeled off, and the exposed adhesiye layer is pasted over the whole

platen portion, and the remaining separator film is peeled, so that the

adhesive layer is pasted and secured to the platen, and thus, there is no

wrinkling, and easy pasting becomes possible, which is preferable. As for

the diadingahethod, BivisioPeinakree g preferable, becadse fikst e shown
. center can be peeled and the exposed adhesive layer pasted to the hole
11A e platefll dnd aftef thattndrerrdfimytsepatafor fims pédledrs il 1n

ive Iae/er IS Easted and secured tq the platen, and thus,

-t e s e e VAL L

There is less concern of slurry leaking from the. transparent material in the
po%%feeé\}v%%n%g p%ﬁs%i%ﬁasﬁae |sa%§§7t%d£|rl? éf)he£l S%r%ogi\/\ihe?}é t#]é thrW([')tective

A0S 9%‘%%??- dasfrelerable; for the separatarfilm g Pﬁe larger than the, .
i asﬂy

ase 29 by at least 3 mm, because the separator film can be e

£uRegled Qffusing the portion which extends from the.end of the s hase film.

Using the polishing pad of the present invention; unevenness in the

andnsilating dilnand metahvirgs eiearsemicandustor waferean bedogalatn
flattened, the global step can be reduced, and dishing can be prevented

t h&lgiNg assilica basedoslutryoan-aurhisaum Dxidesbased sturms @ erivilat the
oxide based

workpiece 5, which is held by the polisHing head 6, can be viewed
for some time while the platen 13 is rotating. The light source
% is placed beneath the platen 13 and secured in such a location
that when the hole approaches the workpiece 5, incident light
11 from the laser or white light 7 that progresses from the light
source 9 passes Through the hole in the platen 13 and the
polishing layer 1 so as to hit the surface of the workpiece 5,
which is placed on top of the.polishing layér 1. Light 12
reflected form the surface of the workpiece 5 ig guided into
a photodetector 10 by a beam splitter 8, and the waveform of
intense light detected by the light detection portion 10 is
analyzed, sc that the state of polishing on the surface of the
workpiece can be meaéured. |

In the case where there is concern that slurry may leak
from the transparent material fitted into the hole in the
polishing apparatus in the present invention, it is preferablé

to paste a protective film which can cover the entire portion



slurry or the like as the slurry. As concrete examples of the slurry,
CAB-O-SPERSE (registered trademark) SC-1 for CMP, made by Cabot
Corporation, CAB-O-SPERSE (registered trademark) SC-112 for CMP,
SEMI-SPERSE (registered trademagg AM100 for CMP, SEMI-SPERSE
(registered trademark) AM1000 for CMP, SEMI-SPERSE (registered
trademark) 12 for CMP, SEMI-SPERSE (registered trademark) 25 for
CMP, SEMI-SPERSE (registered trademark) W2000 for CMP and

on SERIRSPERSEfedisterd tradehfalk)” RSB For EMP8afie titedh B

. th}e1 invEntéon is nﬁklimitedtto tthese. %h ohjects golished usin% Ee £i1

© polishing pad of the® présent invehtion are the Surfaté of ah fhsufating -+
nad2Yel and, metal wires formed:on 8 semigonducipr wafer, forexample, and .
A él films of )

It
as insulating layers, mterayélr Insulatin metal ‘wires, lower laye

navBsidating films gt metal wings and shaligw  french isalation usgd for ¢ ;5

element isolation can be cited, and as metal wires, aluminum wires,

prdéRgsisn wires and-copper yires 3Q; hawing-a damaseens, dual o or more
damascene or plug structure can be cited. In the case where metal wires

+ 1196@ Madeg ef copper,hdarrermetakmadeof sjligeaditride an thedike-alsope
becomes an object to be polished. Though currently most insulating films

praremade otsiicaraexide, lowhdietectric. canstant msidatngfilinsmhave
started being used, in order to solve the problem of time delay. It is
possible t&:aceurately easufé ithe sthte cfgotishing Whileepolishirig.im is
such a state that it is difficult for the object to become scratched using the
coated with a separator film which is larger than the end of
the base film, and the separator film is divided in two or more,
and a portion of the divided separator film is peeled off, and
the exposed adhesive layer is pasted over the.whole platen
portion, and the remaining separator film is peeled, so that
the adhesi.ve layer is pasted and secured to the platen, and thus,ﬂ
there is no wrinkling, and easy pasting becomes possible, which
is preferable. As for the dividing method, division in three
is preferable, because first the center can be peeled and the
exposed adhesive laver pasted ﬁo the hole in the platen, and
after that the remaining separator films peeled off, so that
the adhesive layer is pasted and secured to the platen, and thus,
there 1s no wrinkling and no bubbles, and easy pasting beco_mes
possiblie. There i1s less ceoncern of slurry leaking from the
transparent mat\erial. in the hole when the polishing pad is

pasted in the portion where the protective film is pasted. It

is preferable for the separator film to be larger than the base



polishing pad of the present invention. The invention can be used for
polishing magnetic heads, hard discs and sapphire, in addition to
semiconductor wafers. The polishing pad of the present invention is
appropriate for use when forming a-ganar surface on glass,
semiconductors, dielectric material/metal composites and integrated
circuits. EXAMPLES In the following, the present invention is described in
further detail using examples. However, it should be understood that the

£1 PrelEninveritivh is Rot |i%ﬁé@q§ thehexaripfest Herel Méasiwrementwasly
carried out as follows. Micro-rubber A hardness: The hardness was

PeGigssired tsinga hiitrd2ridber haringss SHéh iMBA°makE (pd of the

bag(@obyg hiKeikiCo., Ltd. The configuration of the micro-rubber hardness_
meter "MD-1" was as follows. 31 1.1 Sensor (1) Type of load: plate spring

in form. of heam supported. at one end (2 ring load: 0 point/2.24 gf 100

point@%ﬁr}& %g?e(ngﬁjbsr’e?ﬁ %_8rir? g %a%:é +}ﬁ§3§) %? ff)%i_zé%‘f%%&?%@
undylign.calumnar farm with,diameter.of .16, ym,and hejght 0£ 0.5,mm (5)

Displacement detecting type: warp gauge type (6) Size of pressure
serRPPMIRG:leg; pulgirdiamelery4 mm. dnAer diameter 1.5 mALl 2 3eAS0L + o

driving unit
can be reduced, and dishing can be prevented using a silica based
slurry, an aluminum oxide based sluiry, a ceriuﬁ oxide based
siurry cr the like as the slurry. As concrete examples of the
slurry, CAB-QO~SPERSE (régistered trademark) 3C-1 for CMP, made
by Cabot Corporation, CAB-O-SPERSE (registered trademark)
SC-112 for CMP, SEMi—SPERSE (registered trademark) AM100 for
CMP, SEMI-SPERSE (registered trademark) AM100C for CMP,
SEMI-SPERSE (registered trademark) 12 for CMP, SEMI-SPERSE
{registered trademark) 25 for CMP, SEMI~SPERSE (registered
trademark) W2000 for CMP and SEMI-SPERSE (registered trademark)
W-A400 for CMF can be cited, but the invention is not limited
to these.

The objects polished using the polishing pad of the
present invention are the surface of an insulating layer and
metal wires formed on a semiconductox'wafer, for example, and
as insudlating layers, interlayer insulating films of metal
wires, lower layer insulating films of metal wires and shallow

trench isclation used for element isclation can be cited, and

as metal wires, aluminum wires, tungsten wires and copper wires



(1) Driving system: up-down drive using stepping motor, control of
lowering speed using air damper (2) Stroke in up-down movement: 12 mm
(3) Speed of lowering: 10 mm/sec to 30 mm/sec (4) Range of height
adjustment: 0 mm to 67 mm (distan@® between sample table and sensor
pressure applying surface) 1.3 Sample stand (1) Size of sample stand:
diameter: 80 mm (2) Micromotion mechanism: micromotion using XY table
and micrometer head, strokes: 15 mm for both X axis and Y axis (3)
A eVEl Adjtetet SmaiPbody felgs Toradfusiifly feveP 'atd iundIEveiBiBble Pe
: di%{:ete_[rnme%sgurement: EM2400 scannjng electron microscope made
itachi, Cif

Ly Hitad Was TsdU o &nkly &4 35 pRStoyF oAl DHREnErRs - 2

magnification of 2 gti es.hy. means. of an image nal%z'n apparatus,
b et ol he B hpIEb o T oo BprkBenaE Detomes

an Measured @@%Qe5395%91%&?'“%%!%?&%@%%%@?6 &89@'%5«%&%@

Measurement of volume modulus of elasticity: 27 g of an NBR ru

£1 Bheekspegiigaveight 1129, Jnitigl voldme; o nal) and-water of 23.C ugre

put in a measurement cell made of stainless steel of which the internal

inyelne WaS appximately: 40uak, sadameasyring.pipette-made of ve the
borosilicate glass (minimum scale: 0.005 mL) with a volume of 0.5 mL

prowsissmoointerd ren wplafithis, as show e Figl 5. Acsepatatestube nade of r e
a polyvinyl chloride resin (inner diameter: 90 mm x 2000 mm,

the state of polishing while polishing in such a state that it
is difficult for the cbject to become scratched using the
polishing pad of the present invention. The invention can be
used for polishing magnetic heads, hard discs and sapphire, in
addition to semiconductor wafers.

The polishing pad of the present invention is appropriate

for use when forming a planar surface on glass, semiconductors,

dielectric material/metal composites and integrated circuits.

EXAMPLES

In the following, the present invention is described in
further detail using examples. However, it should be
understood that the present invention is not limited to the
examples. Here, measurement was carried out as follows.

Micro-rubber A hardness:

The hardness was measured using a micro-rubber hardness
meter “"MD-1" made by Kobunshi Keiki Co., Ltd. Theconfiguration

of the micro-rubber hardness meter “MD-17 was as follows.



thickness: 5 mm) was used as a pressure container, and the

measurement cell in which the above described test piece was put was

put on top of the pressure container, to which pressure P in Table 1 was

applied using nitrogen, and the charge in volume VI was measured.

Subsequently, pressure P in Table 1 was applied using nitrogen, without

the sample being put in the measurement cell, and the change in volume

VO was measured for water only. The value gained by dividing pressure

P by W/VPETEAL VO) /Vi was calculated as the volume modulus of

elasticity of the above described sample. Polishing apparatus which can

opticéﬂ?}/ ahtPiccliratély “médstité state gttt Burihg S8 MG RMiFze <

3400 %registered trademark) or Reflexion (registered trademark) 33 made

b?/nﬁpp [&d Materials, Inc. was used to polish the samples while detecting

the final point under,the _reqietermine ditions far polishing. or the

pO|iS|’(1$]Bg pgl%ﬁéﬂ%s,l%ae&po isﬁl%jgnrta e (Z%;sgrgm/r%i@) 3?1%8%22%\& rgf

or a 12-n er, ex ing.t ermost periphery.of 3 mm, and the

unifo]r(r%;w-lfty%vkitﬁrllvij?iCf thléﬁplgkr%gf”t}rg%tth%%ﬁhx?gum%go ishi%ég rate minimum

polishing tate)./averagenalishing rate x. 100 {%)lWere JPasedy s ameter

Inspection for defects: defects of 0.18 }1m and greater were measured

of USINgESRnL, anade by d:A-JengolsCer Ltd., and a defect inspecting
apparatus Complus, made by Applied Materials, Inc. Measurement of
percertage of wateralesorptiensthe weightype: warp gauge type

at

{6} Size of pressure applying leg: outer diameter: 4 mm,
inner diameter: 1.5 mm

1.2 Sensor driving unit

(1} Driving system: up-down drive using stepping motor,
contrel of lowering speed using air damper

{2} Stroke in up-down movement: 12 mm

(3) Speed of lowering: 10 mm/sec to 30 mm/sec

{4) Range of height adjustment: 0 mm to 67 mm (distance
between sample table and sensor pressure applying surface)

1.3 Sample stand

(1) Sizeﬂof sample stand: diameter: 80 mm

(2) Micromotion mechanism: micromotion using XY table and
micrometer head, strokes: 15 mm for both X axis and Y axis

(3) Level adjustor: main bkody legs for adjusting level
and round level

Bubble diameter measurement: SEM240C scanning electron.

microscope made by Hitachi, Ltd. was used to analyze a



of a test piece of the cushion layer when dry was measured, and this was
immersed in water for 24 hours, and after that, the weight of the test

piece, which had absorbed water, was measured, and the value was
calculated using the formula: (weight$f test piece after absorbing water -
weight of dry test piece) / weight of dry test piece x 100 (0). Example 1 30
weight parts of polypropylene glycol, 40 weight parts of diphenylmethane
diisocyanate, 0.5 weight parts of water, 0.3 weight parts of triethylamine,

Phot e pisight Parfsrod difi€oRe 30BAHAG afeAtaIrT 000938 ght paftd sf finans

octylate were mixed 34 in an RIM molding machine, and the mixture was

Of GidcHAPGEN D 4 ol OTRTESSUTS mdlting "ent AGE Ffodth 211 oF the

yurethane sheet with isolated bubhles having a thickness of 2.6mm
o e A e LD e s 0O Bes 008 D age

vafjiamets gt isglated buhbles; 34 ). was abrigated, The above

escrl oam polyurethanesheet was immersed in methyl methacrylate

to which 0.2 Weight parts gt azohisisehutylonitrile, was added f05 60, ¢ 4y

minutes. Next, the above described foam polyurethane sheét was

nRMMSrsed imacsolution of Ax-weightparts obpolyvinyl alcohel GR:'.(made |
by Nacalai Tesque, Inc.; degree of polymerization: approximately 500),

anddweight parts of ethylalecohnl (special elasssieagenh imade byicatayama
Chemical Industries Co., Ltd.) and 50 weight parts of water, and after that

st alrietle andsthas Lthet suface layer iofitherabbvecdesceibetsfeamroximately

polyurethane sheet was coated with
40 mlL, and a measuring pipette made of borosilicate glass
(minimum scale: 0.005 nl)} with a volume of 0.5 ml was mounted
on tep of this, as shown in Fig. 5. A separate tubes made of
a polyvinyl chloride resin (inner diameter: 90 rmm x 2000 mm,
thickness: b mm} was used as a pressure container, and the
measurement cell in which the above described test piece was
put was put on top of the pressure container, to which pressure
P in Table 1 was applied using nitrogen, and the change in volume
V1l was measured. Subseguently, pressure P in Table 1 was
applied using nitrogen, without the sample being put in the
measurement cell, and the change in volume VG was measured for
water only. The value gained by dividing pressure P by AV/Vi
= (V1 -V0)/Viwas calculated as the volume modulus of elasticity
of the above described sample.

Polishing apparatus which can optically and accurately

measure state of polishing during polishing: Mirra 3400

(registered trademark}) cor Reflexion (registered trademark)



polyvinyl alcohol. Next, the above described foam polyurethane sheet

was sandwiched between two glass plates with a gasket made of vinyl
chloride in between on either side, and heated for 6 hours at 65C and for
three hours at 120 C so as to be cuggd through polymerization. The sheet
was removed from the glass plates and washed with water, and after that
dried in a vacuum at 50C. The thus gained hard foam sheet was sliced to

a thickness of 2.00 mm, and thus, a polishing layer was fabricated. The

maGiethythethaR e Edritdhein the polishing TR iWaRB6isH WakyReaahes

addition, the micro-rubber A hardness of the polishing layer was 98

h e Té tifsity was 0'81 giémh3ralid thié abBfade FalsHie diametr of
the jsolated.bubbles. 45 T t l d with th lasti
conag SOAe dfour Oggl\évﬁﬁm%'p s f%e Soht%%o\g%i ayere %\%'r%-;_ ?lfﬁr%n;l?%e}sgge

pofyuret%ane al n Matal aving a

poi;fg%&%sgs of 65 ?s%r?ﬁgﬁ@grg uslmc;kg%sgg.f %@92%%%@%@%'5% Och

asticity: 65 MPa, tensile modulus of elasticity: a, percentage of

wa iAter absarption[0.20) which fynctioned.as 4 Lushion layer, with,an. v,
adhesive layer (middle tape) 5782W, made by Sekisui Chemical Co.,

un LG i betwaen, and fusthermare, andeuble:sided tapeR604TD2% Madeat e

by Sekisui Chemical Co., Ltd., was pasted on the rear surface as a rear
- msurfacentape.iAgirale having/a diaraetenef 1508HnAywas: punchied aut ofvere

the multilayer body, and a through hole having a length of 4. 8% of the
me gadiusg12 mm) and a width of 9.4% of the radius (24 mm) was created in
a location where the end of the through hole closer

Inspection for defects: defects of 0.18 um and greater
“were measured using SP-1, made by KLA~Tencol Co., Ltd., and a
defect inspecting apparatus Complus, made by Applied Materials,
Inc.

Measurement of percentage of water abscrption: the weight
of a test piece of the cushiocn layer when dry was measured, and
this was immersed in water for 24 hours, and after that, the
welght of the test piece, which had absorbed water, was measured,
and the value was calculated using the formula: {weight of test

piece after absorbing water - weight of dry test plece) / weight

of dry test piece x 100 (%}.

Example 1

30 weight parts of polypropylene glycol, 40 weight parts
of diphenylmethane diisocyanate, 0.5 weight parts of waterf 0.3
welght parts of triethylamine, 1.7 weight parts of a silicone

foaming agent and 0.092 weight parts of tin octylate were mixed



to the center of the polishing pad was at a distance of 46.50 of the radius
(118 mm) from the center of the polishing pad using a punching machine.
The form of the gained structure is shown in Figs. 3 and 4. The end of the
through hole closer to the center of e polishing pad was in a location at
a distance of 46.5% of the radius from the center of the polishing pad.
XY-grooves in lattice form having a width of 1 mm, a depth of 0.825 mm

. _and a pitch of 20 mm were created on the surface of the polishing layer of

1T RE éﬂg%@aég&%wﬁaﬁgmﬁg FEFbY 36 ThEdNE 6f dANC roeiarasd into
thus, a polishing pad was gained. A protective film where an adhesive

3 L AP ApIIED kD o ity

[FWASSEppiTed Shitd HiSolyeatel fiint was Padtettd Wi andHtent heet

: aterial, thr h . which a laser beam transmitted n% which was
v aﬂé’c%ozida 6 ﬁ*n%%plfggﬁso 3 bofiShing mhaching ?rggfigt'e i tradamank TubPer

A h%ﬁgéa‘s 40(%’2" m&Qﬁ@’t%pp'!? .d7|¥|ate/r<i:ar‘rlls’ lna(:v%}t/va;%]eag)u\%%%i Q 8£ameter
a ntac

sensing the final point so that no slurry could make ¢ with the

o trapsparent material. The-aboye described;polishing pad was pasted to

the thus gained platen in such a manner that the through hole coincided

with thedrapsparentsnatarialof the, platen. Ang-inch wafer with.anoxide, .

film was polished under a retainer ring pressure of 8 psi, an inner tube
in pressuye oh<l psicaymembrane pressure 0b7 psi gorumpberkaf wiations of

platen of 45 rpm and a number of rotations of the polishing head of 45
a zophs dndiwithyslorry (SStE2 vmade by<CalfetCarporation) flowingeatg the

flowing rate of 200 cc/min when a change in the intensity as a result of
abiiterfdrehceined ldserbeand yurethane sheet was immersed in a
solution of 15 weight parts'of polyvinyl alcohol “CP” (made by
.Nacalai Tesque, Inc.; degree of polymerization: approximately
500), 35 weight parts of ethyl alcochol (special class reagent
made by Katayama Chemicai Industries Co., Ltd.) and 50 weight
parts of water, and after that dried, and thus, the surface layer
of the above described,foaﬁipolyurethane sheet was coated with
polyvinyl alcohol. Next, the above described foam
polyurethane sheet was sandwiched between two glass plates with
a gasket made of vinyl chloride in between on either side, and
heated for 6 hours at 65°C and for three hours at 120 °C so as
tx)becuxedthtoughpolymerization. The sheet was removed from
the glass plates and washed with water, and after that dried
in a vacuum at 50°C.

The thus gained hard foam sheet was sliced to a thickness

of 2.00 mm, and thus, a polishing layer was fabricated. The

methyl methacrylate content in the polishing laver was 66



accompanying a change in the film thickness was clearly observed, and
there was a sufficiently large change in the intensity with the maximum
being 23.5 and the minimum being 20.0, and it was possible to sense the
final point. The polishing rate of the 33xide film was 2500 angstroms/min.
The uniformity within the plane was as excellent as 12%. When scratches
of 0. 18 pm or greater were observed on the polished wafer using a
defect inspecting.apparatus, trade name: 37 "SP-" made by KLA-Tencol
we (i< Erd., e RUMDEF BF Sortithel. WAk U, Wrch WA eXEeient e
Subseguently, polishing.was carried qut for nine. hours, _and then, a
o ety i T1e e oeu by e T on aad 20l

ch &8y Qhseryagipgeinerwith a change in the fimdhickness..and a 45 .

sufficiently large change in the intensity was maintained with the

maxiaym being 23 5.and the- minimym heirg-20,0: and itwas possibie (..

detect the final point. The polishing rate of the oxide film was 2400

ma @OgSHremsmmingathe uniformity withigsthe plang wasas exeellent as 130 s s
When scratches of 0.18 pm or greater were observed on the polished
of wWiferasing«ssdefedt mspecing:apparatus, tatlenramec 1SRl horadeiy of
‘ KLA-Tencol Co., Ltd., the number of scratches was six, which was
e laxtelgrity Example’2 30tweight parts @f polypropyieres glycol; 40 weight ,
parts of diphenylmethane diisocyanate, 0.5 weight parts of water, 0.4
pe yEsghiesErts of tidthyladiine rR8 WweighP parts of alsllidongunctioned as a

cushicn layer, with an adhesive layer (middle tape} 5782W, made
by Sekisuil Chemical Co.,'Ltd;, in between, and furthermore, a
double-sided tape 5604TDX, made by Sekisui Chemical Co., Ltd.,
was pasted on the rear surface as a rear surface tape.

A circle having a diameter of 508 mm was punched out of
the multilaver body, and a through hole having a length of 4.8%
of the radius {12 mm) and a width of 9.4% of the radius (24 mm)
was created ina location where the end of the through hole closer
to the center of the polishing pad was at a distance of 46.5%
of the radius {118 mm) from the center of the polishing pad using
a punching machine. The form of the gained structure is shown
in Figs. 3 and 4. The end of the through hole closer to the
center of the polishing pad was in a location at a distance of
46.5% of the radius from the center of the polishing pad.
XY~-grooves in lattice form having a width of 1 mm, a depth of
0.825 mm and a pitch of 20 mm were created on the surface of

the polishing layer of the above described polishing pad by



foaming agent and 0.09 weight parts of tin octylate were mixed in an RIM
molding machine, and the mixture was discharged into a mold for
pressure molding, and thus, a foam polyurethane sheet having a
thickness of 2.2 mm (micro-rubber Agardness: 23, density: 0.47 g/cm3,
average bubble diameter of isolated bubbles: 72 pm) was fabricated. 38
The above described foam polyurethane sheet was immersed in methyl
methacrylate to which 0.1 weight parts of azobisisobutylonitrile was

e gedFor TONRINUEES. The fodin tholyuretharel shidetthérecmefyl gained.
methacrylate swelled was sandwiched between glass plates and heated

for 6°hdUrS Bt 85V e dndtArBR ek, AR a7 foF e & REGS 4100 T ARRer 4

.heatina% ﬁlhe foam pglgurethane sheet was taken out from the glass plates
O SR ACUUMT TGS at 50°E. e RS 5id@s of ik thud gained Rard foars -2+

sheet were polished, and a polishing layer havin thickness of 2.00 m
L i s e e

o 13Yer WAsS.6% weight%. In ﬁﬁgﬁmﬁgbg% Hﬂ&f&gute%fgfg@a&d@&S%d%%@%am

polishing layer was 87 degrees, t ensity was 0.50 g/cm3 an

v AYREAGE dtameter ol the isglated bubbles, was 109 pm. Agroave With 8. s op

width of 2 mm and a dépth of 1 mm was created in advance in

ot thernoplgstis palyurethapemade by Nihoh MatairCaolitth, Raviegd-antact
micro-rubber A hardness of 75 degrees and a thickness of 2.0 mm

wifvolume modidys obelastieity k00 MPa L tengilewaodukis afielasticitys fhing
MPa) using an NC rooter with

pad was pasted to the thus gained platen in such a manner that
the through hele coincided with the transparent material of the
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure of 7 psi, a number of rotation.s of
platen of 40 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry {55-12, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min when a change in the
intensity as a result of interference by a laser beam
accompanying a change in the film thickness was clearly observed,
and there was a sufficiently large change in the intensity with
the maximum being 23.5 and the minimum being 20.0, and it was
possible to sense the final point. The polishing rate of the
oxide film was 2500 angstroms/min. The uniformity within the
plane was as excellent as 12%.

When scratches of 0.18 um or greater weré obsarved on the

polished wafer using a defect inspecting apparatus, trade name:



a round blade having a width of 2 mm, and thus, a cushion layer was
gained and pasted onto the polishing layer with an adhesive layer (middle
tape) 550 D, made by Sekisui Chemical Co., Ltd., in between so that a
multilayer body was fabricated, and 3furthermore, a double-sided tape
5604 TDX, made by Sekisui 39 Chemical Co., Ltd., was pasted to the
rear surface as a rear surface tape. A circle having a diameter of 508 mm
“ S punched out f his multilayer body, and a through hole with a_
S DS Y SbLOT It Cr2 R i ikt PBgR B 49k OF e
wa Jagi&lgrg%ﬂm was gree%}?%iri g}i%h a location that the end of the through
the poli

hole closer to the center o ishing pad was at a distance of 46.5%

of the fadius (118 D@g‘)@m the genter of the polishing, pad LSING & 1, 1 s,

punching machine. he form of thé thus gained structure is shown in

- andrigsed and 6nkhgend.of the threugh shaleglese to the centenafdhece by

polishing pad was located at a distance of 46.5 % of the radius from the
t hecelderaf the-polishing 1pad: Y @reevesin latligedaun with 3 width ofide in
mm, a depth of 0.6 mm and a pitch of 30 mm were created on the surface
theof fthémpdlishingrayer, of:sthe aboveidesciibed polishing padrising amNEChe
rooter, and thus, a polishing pad was gained. A protective film where an
intggihesive materisl Wasrdppliéds dnto alpolyesternfim waspasiéd fo and the
transparent material, . through which a laser beam transmitted, and which

miggsattaehed 46 the plaen b polishimghachindgieistéred fademankint .

"MIRRA 3400," made b¥ Applied Materials, Inc.) with a function
The pcelishing rate of the oxide £ilm was 2400 angstroms/min.

The uniformity within the .plane was as excellent as 13%.
When scratches of 0.18 uym or greater waere chserved on the

.polished wafer using a defect inspecting apparatus, trade name:

“SP-1,” made by KLA-Tencol Co., Ltd

., the number of scratches

was 8ix, which was excellent.

Exanple 2

30 weight parts of polypropylene glycol, 40 weight parts
of diphenylmethane diisocyanate, 0.5 weight parts of water, 0.4
welght parts of triethylamine, 1.8 weight parts of a silicone
foaming agent and 0.09 weight parts of tin octylate were mixed
in an RIM molding machine, and the mixture was discharged iﬁto
amcld for ‘pressure molding, and thus, a foam polyurethane sheet
having a thickness of 2.2 mm (micro-rubber A hardness: 23,
density: 0.47 g/cm?, average bubble diameter of isolated

bubbles: 72 um) was fabricated.



of sensing the final point so that no slurry could make contact with the

transparent material. The above described polishing pad was pasted to

the thus gained platen in such a manner that the through hole coincided

with the transparent material of the 4@ platen. An 8-inch wafer with an

oxide film was polished under a retainer ring pressure of 8 psi, an inner

tube pressure of 5 psi, a membrane pressure of 7 psi, a number of

rotations of platen of 45 rpm and a number of rotations of the polishing

headTBE4BOPHT: 866 WithtsidriO(SSHQ] ymadethy: Cabot Gorporatibnye rsed
~ flowing at a flowing rate of 200 cc/min when a change in the intensity as a
10 @& fiotintetfdrénce by Baser Bedmlatcompamying achahgedd the film

thickness was clearly observed, and there was a sufficiently large change

2Pt REHERY WiHh e hfadiftnfHERE 2306 and thie ikmfum Béipgt oan

0.2, and it was. possible to sense the final point. The polishing rate of the
poo%i%%e?ﬁmavr\}/gs %ﬁaian%}%ﬁB%é%my%e“ﬁrﬁfb?ﬁw Wiitin g ek Wk

as excellent as 9%. When scratches of 0.18 pm or greater were observed
o S S SR P GRS K HRIER FAPer ) Seratior 408 T C-

andsffl:eq'%%%p}/ %éﬁTagglrcc%ﬁlé@h%merrslug%bfbBf%prat% = W%?év’ﬁ\:lghg,

! . . er
which was excellent. Subsequently, polishing was carriéd out for n

thBotEsm 3t thene aichangeindhe intepsinedue.tQ tE?d%t%fﬁ%f%hcgl ptfgt es

laser beam was clearly observed together with a change in the film
anthigknessyand a-suffigiently 4arge change in the intensity was maintained

with the maximum being 23.7 and the

The two sides of the thus gained hard foam sheet were
polished, and a pelishing layer having a thickness of 2.00 mm
was fabricated. | The content of polymethyl methacrylate in the
pelishing layer_ was 65 weight%. In addition, the micro-rubber
A hardness of the polishing layer was 87 degrees, the density
was O.SQ g/cm® and the average diameter of the isolated bubbles
was 109 um.

A groove with a width of 2 mm and a depth of 1 mm was created
in advance in thermoplastic polyurethane, made by Nihon Matai
Co., Ltd., having a micro-rubber A hardness of 75 degrees and
a thickness of 2.0 mm (volume modulus of elasticity: 100 MPa,
tensile modulus of elasticity: 7 MPa) using an NC rooter with
a round blade having a width of 2 mm, and thus, a cushion layer
was gained and pasted onto the polishing layer with an adhesive
layer (middle tape} 550 D, made by Sekisui Chemical Co., Ltd.,

in between so that a multilayer body was fabricated, and

furthermore, a double-sided tape 5604 TDX, made by Sekisul



minimum being 20.1, and it was possible to detect the final point. The
polishing rate of the oxide film was 2650 angstroms/min. The uniformity
within the plane was as excellent as 8%. 41 When scratches of 0. 18 pm
or greater were observed on the polighed wafer using a defect inspecting
apparatus, trade name: "SP-1," made by KLA-Tencol Co., Ltd., the
number of scratches was three, which was excellent. Example 3 A
multilayer body was fabricated in accordance with the same method as in
CheyaPiple™ A cikdlé havitipadlidgrheteriof S08emaewas punthed out fromear
this multilayer body, and a through hole with a length being 4.8% of the
SUradiag (£296m) and a width being 9.4% of the radius (24 mm) was
created in SLich a location that the end of the through hole closer to the

centét 5f the Foliéhing Pad Waldst wdistancd of 87 4% srihetadindifod ron
mm) from the center of the palishing pad using a punching machine. The

TR (R R by B e St ST peTine Sad He Pong
JC adi e ,01,37,8% of the radius from the center of the ,

. ép?ol%tﬁlcrilcg %a%%%g-%g r(()%%/es in Ig?ﬁée%o@nd\%v?%hbaeﬁﬁh go"f °mon%f ,a (?eﬁt%défus

(29 £ mimsand:a piteh; of 30, mm werg.createdion the guriace oFthe . ) o ugn

polishing layer of the above described polishing pad using an NC rooter,

ho Badtthiise 2 palishing-pad was gainedynApratective Jilm where.an adhesive.o
material was applied onto a polyester film was pasted to a transparent

of mate¥iak thraughashick & laserneam-sansmiited and- Wichn¥aso 11 shing
attached

pad using a punching machine. The form of the thus gained
structure is shown in Figs. 5 and 6. The end of the through
hole close to the center of the polishing pad was located at
adistance of 46.5% of fhe radius from the center of the polishing
pad. XY-grooves in lattice form with a width of 1 mm, a depth
of O..6 mm and a pitch of 30 mm were created cn the surface of
the polishing layer of the above described polishing pad using
an NC rooter, and thus, a polishing pad was gained.

A protective film where an adhesive material was applied
onto a polyester film was pasted to a transparent material,
through which a laser beam transmitted, and which was attached
to the platen of a polishing machine (registered trademark
“MIRRA 3400,” made by Applied Materials, Inc.) with a function
of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing

pad was pasted to the thus gained platen in such a manner that

the through hole coincided with the transparent material of the



to the platen of a polishing machine (registered trademark 42 "MIRRA
3400," made by Applied Materials, Inc. ) with a function of sensing the
final point so that no slurry could make contact with the transparent
material. The above described polishing. pad was pasted to the thus
gained platen in such a manner that the through hole coincided with the
transparent material of the platen. An 8-inch wafer with an oxide film was
polished under, a retainer ring pressure of 8 psi, an inner tube pressure of
PLE-FE; a Meribrane presbire Bf 7ihSlatitifiser o fotafions of {nafm bras -
rpm and a number of rotations of the palishing head of 45 rpm, and with
ISty (8§5-12, HHadé By Catsot Corpdration)® oMy at & HEwimy Rts of = of
200 c /rpnienm\gkrl%@1 a chr%ngeuig thg fin}ensity as a releéIt of ir}terfe ence by a

5 . ;
p|g_]S_él' eam accomppanylnsg a%hange Iﬁ%ﬁé flfmliﬁf?; ﬁgSSo Wal.:SOC %EI;I)(/)RS of
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" the maximumbeing 22.6 and the minimum being it was

of PEssible tosense: the final point Ihe polishingrate of the oxde fimpwas,

2600 angstroms/min. The uniformity within the plane was as excellent as

£1 8% When scratehesef G:184m or greater wele opserved omihee in the
polished wafer using a defect inspecting apparatus, trade name: "SP-1,"

intmade by KlA-TeneelCa. ditdintherfunberef sofatches swas three,
which was excellent. Subsequently, polishing was carried out for nine
acdours,randdhenhachange imthé intensitycduecdothezintelfesence diys thered,
laser beam was clearly observed together with a change in
and there was a sufficiently large change in the intensity with
the maximum being 23.6 and the minimum being 20.2, and it was
possible to sense the final point. The pelishing rate of the
oxide film was 2600 angstroms/min. The uniformity within the
plane was as excellent as 9%.

When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:
“5P-1," made by KLA~Tencol Co., Ltd., the number of scratches
was two, which was excellent.

Subsequently, polishing was carried out for nine hours,
and then, a change in the intensity due to the interference by
the laser beam was clearly observed together with a change in
the film thickness, and a sufficiently large change in the
intensity was maintained with the maximum being 23.7 and the
minimum being 20.1, and it was possible to detect the final point.

The polishing rate of the oxide film was 2650 angstroms/min.

The uniformity within the plane was as excellent as 8%.



43 the film thickness, and a sufficiently large change in the intensity was
maintained with the maximum being 22.7 and the minimum being 19.1,
and it was possible to detect the final point. The polishing rate of the
oxide film was 2650 angstroms/min.4The uniformity within the plane was
as excellent as 8%. When scratches of 0. 18 pm or greater were observed
on the polished wafer using a defect inspecting apparatus, trade name:

"SP-|," made by KLA-Tencal Ca,, Ltd., the number of scratches was five,
Whichhen s C?l?éx%mglélf AThOfil&er Body Was Fabrcsbdsh o the

was excel?e

ccordance with the sam ethod as in Example 1. A circle having a .
P Rior of 775 R Wals punchsd Gotti th TRGINESoF Body” BAd 477
~~shrpugh-hole with,g length,being- 3.01 9% of the radivs (la mm)-and a, . ..

width being 4.90% of the radius (19 mm) was created in such a location

wadhattheend,of;the through, hole glpser to the center. of the polishing pad
was at a distance of 49.2% of the radius (191 mm) from the center of the -

polishing pad using a punching machine. The end of the through hole

closer to the center of the polishing pad was located at a distance of
Exd#8:2% of the radius from the center of the polishing pad. XY-grooves in

lattice form with a width of 1 mm, a depth of 0. 825 mm and a pitch of 20

mm Were tigiategon thedsurface bhthel patishinglayeroftterabovei th the

described polishing pad using an 44 NC rooter, and thus, a polishing pad
sanﬁag%ﬁﬁh@g_as in Example 1.

A circle having a diameter of 508 mm was punched out from
this multilayer body, and a through hole with a length being
4.8% of the radius (12 mm) and a width being $.4% of the radius
(24 mm) was created in such a location that the end of the through
hole closer to the center of the polishing pad was at a distance
of 37.8% cof the radius (9¢ mm).from.the center of the polishing
padusingagnmchingmachine. The end of the through hole closer
to the center of the pelishing pad was located at a distance
of 37.8% of the radius from the center of the polishing pad.
XY¥-grooves in lattice form with a width of 1 mm, a depth of 0.6
mm and a pitch of 30 mm were created on the surface of the
polishing layer of the above described polishing pad using an
NC rooter, and thus, a polishing pad was gained.

A protective film where an adhesive material was applied
cnto a polyester film was pasted to a transparent material,
through which a laser beam transmitted, and which was attached

to the platen of a polishing machine {registered trademark



A protective film where an adhesive material was applied onto a polyester
film was pasted to a transparent material, through which a laser beam
transmitted, and which was attached to the platen of a polishing machine
(registered trademark "Reflexion," mpade by Applied Materials, Inc.) with a
function of sensing the final point so that no slurry could make contact

with the transparent material. The above described polishing pad was

asted to the thus gained platen in such a manner that the through hole
"M EBiHeiddd With B G anEpairert Ratéifl OF el platbrc A 125fkéh avafer withon

an oxide film was polished under a retainer ring pressure of 10.4 psi, ZI of

of B8 72%F A2 Tpstez3Rt WiisiP A nifbet DI OtHibR SO pIdER BESI R c
. and_.a number of rotations of the polishing head of 49 rpm, and with ., . .
o e T Rty BabGT Caior shBe) Aisnifes AERBATSS Fad b ing.

c/min when a change in the intensity.as.a result of interference b
pa asé%lr% b ar%tfcafotrﬁp%%)?ir%gng %hgﬁég ?r??tﬁg %%r%%h%crkn%%%gwgsmé?ggrﬁ/r tfat

+nohserved,and there, mi%éaﬁéﬂ%@yx_@g&mségﬁ@%§?&ﬂx Witk o

the maximum being 20.6 and the minimum being 18.2, and it was

p1Pessible 19, sense-the,finalpoint 1T he, polishing rate,of the oxidefilny Wasie »

2300 angstroms/min. The uniformity within the plane was as excellent as

a d8Pei\Whensaratohes0f 018 pm or gisatenwerg,absenved Onthessure of
polished wafer using a defect inspecting apparatus, trade name: 45

5 pEomplusguhade byAppledrMaterialsphc,, thermuniber of scratshesmwaso £
five, which was excellent. -
platen of 45 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry (SS~12, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min when a change in the
intensity as a result of interference by a laser beam
accompanying a change in the filmthickness was clearly observed,
and there was a sufficiently large change in the intensity with
the maximum being 22.6 and the minimum being 19.2, and it was
possible to sense the final point. The pclishing rate of the
oxide film was 2600 angstroms/min. The uniformity within the -
plane was as excellent as 9%.

When scratches of 0.18 um or greater were observed on the
polishedwaferusingeadefectinspectingapparatus,tradename:
“5F-1,"” macde by KLA-Tencol Co., Ltd., the number of scratches
was three, which was excellent.

Subsequently, pclishing was carried out for nine hours,

and then, a change in the intensity due to the interference by

the laser beam was clearly observed Together with a change in



Subsequently, polishing was carried out for nine hours, and then, a
change in the intensity due to the interference by the laser beam was
clearly observed together with a change in the film thickness, and a
sufficiently large change in the intengjty was maintained with the
maximum being 20.5 and the minimum being 18.3, and it was possible to
detect the final point. The polishing rate of the oxide film was 2450
angstroms/min. The uniformity within the plane was as excellent as 9%.
th%vr?éﬁ%dﬁ%&ﬁ“é@“&?@.nséﬁiﬁ OF gFEAtet Wetd bberv@ETh FieapaRshed the

wafer, usir&g a defect inspecting apparatus, trade name: "Corg\g} "made

. lus,’
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the 'same méthod a's in Examp circle having a

Thqu@%@%%zrégg%fﬁ%mo%%u llaysy bpdy, and. a t?hf eigag'agggggﬁgém .

length being 7.4% of the radius (19 mm) and a wid h
Théadiys ((2AMM) was greated in such,a logation that.theend.of the through

hole closer to the center of the polishing pad was at a distance of 54.3%
of therragius(138 my frampthescenterofthe palishing-Pagd LsNG-A on the

punching machine. The end of the through hole closer 46 to the center of
po Ihe pelishing=pad was;lacatat-ataidisiaeace 1 0fb413% of the radiusfLoM me -
the center of the polishing pad. XY-grooves in lattice form with a width of
" SA-thaf, adeptivgf BIG: irrand afitch aft30 mmiwere oreatedhondbeatches

surface of the
was five, which was excellent.

Example 4

A multilayer body was fabricated in accordance with the
same method as in Example 1.

A circle having a diameter of 775 mm was punched out from
this multilayer body, and a through hole with a length being
3.01% of the radius (12 mm) and a width being 4.%0% of the radius
(19 mm) was created in such a locaticn that the end of the through
hole closer to the center of the polishing pad was at a distance
of 49.2% of the radius (191 mm) from the center of the polishing
pad using a punching machine. Theéwmiofthethroughholecloser
to the center of the polishing pad was located at a distance
of 49.2% of the radius from the center of the polishing pad.
XY-grooves in lattice form with a width of 1 mm, a depth of 0.825
mm and a pitch of 20 mm were created on the surface of the

polishing layer of the above described polishing pad using an



polishing layer of the above described polishing pad using an NC rooter,
and thus, a polishing pad was gained. A protective film where an adhesive
material was applied onto a polyester film was pasted to a transparent
material, through which a laser beagytransmitted, and which was
attached to the platen of a polishing machine (registered trademark
"MIRRA 3400," made by Applied Materials, Inc.) with a function of
sensing the final point so that no slurry could make contact with the

NC transparent imateial Theaitve i ddstribedqsdlistifig 9pad as pasted to
the thus gained platen in such a manner that the through hole coincided

with th&frah§rareh nidtetial of e SRR S BSnBR brafépwittpaniide ed

%‘:ilm was qolishgd under a retainer ring?!oressure of 8 psi, an inner tube
O oPedsuts of B pSi- a memblarTe Bresstire bP7 st BUHRBEFBFrdtatsHs 6r -

thPlatepl of.45 rpm elnd a.number of rotatlo%% of the ggllgkp}lgg‘head of 45

rb}r}ﬁ?an‘“gjhv%/l s?urr?/s(gg- 5?%5&?8?%% o?%br%oratlon ﬂOVVéfr]sg%%%aChEd

to flowing,rate of, 200 cc/ 'B@l‘ﬁ’gﬁﬁl&C%‘c@&i@éheﬁ]ﬁ%‘gﬁj&%fgﬁ oSl

interference by a laser beam accompanying a change in t m thickness

~rWasslearly observed,. and therewasa.suffisiently large changejinthe. . -

intensity with the maximum being 19.6 and the minimum being 17.2, and
of ibwas Ay possibleda sensethesfinahpeintoThe pelishing rateefithe. oxide- +

film was 2400 angstroms/min. The uniformity within the plane was as
wiekcehentas 1im Whenmscratehes of 0rk8 pinor greater wase ©hservething

on the polished wafer using a defect inspecting apparatus, trade name:
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent material of the
platen. A 12-inch wafer with an oxide film was polished under
a retainer ring pressure of 10.4 psi, Z1 of 8 psi, Zé of 4.4
psi, 23 of 4 psl, a number of rotations of platen of 531 rpm and
a number of rotations ofl the polishing head of 49 rpm, and with
slurry (88-12, made by Cabot Corporation) flowing at a flowing
rate of 150 cc/min when a change in the intensity as a result
of interference by a laser beam accompanying a change in the
film thickness was clearly cbserved, and there was a
sufficiently large change in the intensity with the maximum
being 20.¢ and the minimum being 18.2, and it was possible to
sense the final point. The polishing rate of the oxide film
was 2300 angstroms/min. The uniformity within the plane was
as excellent as 10%.

When scratches of 0.18 ym or greater were observed on the

polished wafer using a defect inspecting apparatus, trade name:



"SP-1," made by KLA-Tencol Co., Ltd., the number of scratches was four,
which was excellent. Subsequently, polishing was carried out for nine
hours, and then, a change in the intensity due to the interference by the
laser beam was clearly observed toggther with a change in the film
thickness, and a sufficiently large change in the intensity was maintained
with the maximum being 19.7 and the minimum being 17.3, and it was
ossible to detect the final point. The pqlishing rate of the oxide film was

b g BN, RB L orMity it e plafe widis BYEaRht 58

10%. When sCr%tches of 0.18 pm_or %reater were observed on the
scifa cﬁ%§ w?s Lve,(yqlc was excelient, o "
polished watéer using a defect inspécting apparatus, trade name: "SP-1,

made by Kl A-Tencgl C a:&itgnﬁg nyimber of scratches e four, which.

was excellent. Example 6 A multilayer body was fabricated in accordance

andvith the saa@ﬁarﬂds@%a@ﬂ@ Exaraple 1. A gircle haying a diameter of 508,

mm was punched out from this multilayér body, and a through hole with a

¢ hdengtbdeing 48 8% oktherradiys (b2 mm)-and awddth, being,4 8% 0f the

radius (12 mm) was created in such a location that the end of the through
thdofe clesentia-the=eentenokihe polishingipat-was pi agdistanse gef 35:4%:e

of the radius (90 mm) from the center of the polishing pad using a
inipemehing mashimel Theienebohthethrougimbhalerclosér: imthe? Certes ofithene

polishing pad was located at a distance of 35.4% of the radius from the
mi@é@@wbﬁﬂmqﬁﬁs&n@pgdﬁ:waspossibletxadetectthefinalpoint.

The polishing rate of the oxide film was 2450 angstroms/min.
The unifcermity within the plane was as excellent as 9%.
When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:
“Complus,” made by Applied Materials, Inc., the number of

scratches was six, which was excellent.

Example 5

A multilayer body was fabricated in accordance with the
same method as in Example 1.

A circle having a diameter of 508 mm was punched out from
this multilayer body, and a through hole with a length being
7.4% of the radius (19 mm) and a width being 9.4% of the radius
(24 mm} was created in such a location that the end of the through
hole closer to the center of the polishing pad was at a distance
of 54.3% of the radius (138 mm) from the center of the polishing

pad using a punchingmachine. The end of the throughhcole closer



XY-grooves in lattice form with a width of 1 mm, a depth of 0. 6 mm and a
pitch of 30 mm were created on the surface of the polishing layer of the
above described polishing pad using an NC rooter, and thus, a polishing
pad was gained. A protective film whgre an adhesive material was applied
onto a polyester film was pasted to a transparent material, through which
a laser beam transmitted, and which was attached to the platen of a
polishing machine (registered trademark "MIRRA 3400, " made by

€O ApphiedNikfeFiald 1nET withld flhthiBnl 8fseising e fifdl pdinesé Hdase

slurry.coul ke contact with the transparent material. The above
o Geloribed bonafinG  HAd e FALtbH o THE 1S dinb DA BE 20

xy IANEEIIRL AneIbroudh Bt sohekled i the tansparent malsid o s

platen. An 8-inch wafer with an oxide Tilm was pol n

mm "eLRINEY ring. presguyre-of 8 psi, an én%eﬁretgtesgf%%sutggf 5%9%;#& bemthe

membrane pressure of 7 psi, a number of rotations of platen

and;as Rgmbey of rotations qfithe palishing; head iR, ith.slury
po(SS-lZ, made by Cabot Corporation) 49 flowingﬁgtééﬁ?v%ﬂf%%g tgtf]S ZSiOHOg H

NC cespinavhen achange in he dntepsity asuresylt of infererence by a
laser beam accompanying a change in the film thickness was clearly

observed,oandthere Wasra shfficiently large change-ndhe teRSKYAMI i cd
the maximum being 20.6 and the minimum being 18.3, and it was

onpossiblectoyseriserthéifimal pemt.oEye: pdlishing: rate 2of she exide film wasal,
2550 angstroms/min. The uniformity within the plane was as-excellent as

thpoplgh which a laser beam transmitted, and which was attached
to the platen of a polishing machine (registered trademark
“MIRRA 3400, made by Applied Materials, Inc.) with a function
of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent materiai of the
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of
S5 psi, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry (S$S-12, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min when a chénge in the
intensity as a‘ result of interference by a laser beam
aqcompanying a2 change in the filmthickness was clearly cbserved,

and there was a sufficiently large change in the intensity with

the maximum being 19.6 and the minimum being 17.2, and it was



When scratches of 0. 18 pm or greater were observed on the polished
wafer using a defect inspecting apparatus, trade name: "SP-1," made by
KLA-Tencol Co., Ltd., the number of scratches was three, which was
excellent. Subsequently, polishing wggs carried out for nine hours, and
then, a change in the intensity due to the interference by the laser beam
was clearly observed together with a change in the film thickness, and a
sufficiently large change in the _intensity was maintained with the
po%%%%n%%e?ﬁﬁﬁ.fgﬁd kS SrhidimtinT being £81%° kil it WassHs3iné thhe
detect the final pojnt., The polishing, rate of the oxide film was 2430
oo, 2 RTGHeR s T tho pl wHSLAS Bt aedh, e

angstroms/min.

bl When, scraiche %faq.ije%ema%r greater were observed on the polished
wafer using a ge ect inspecting apparatus, trade name: "SP-I," made by

_ KLATE@QH%Q@&‘&[&QE §h§in@m?§r1ﬂ& %qaég?aeastgvﬁ%g%e%@%@ d on the

excellent. 50 Comparative Example 1 An opening with a length of 12 mm

po @ﬂg@wm%@f#&s@ﬁg \é/%@f@@%?@&b@é@@gé@%%l?x%g? Hag8e name:
Company) (density: 0.82 g/cm3, average bubble diameter: 23 pm)

“sfthicknessad. 25, mon-size: giameter; 50840m) s whiehrsacommearcialine s
available micro-balloon containing foam polyurethane, instead of the
wa polishing |ayerdf EBxampele deihlstich .a location that the end of the
opening closest to the center of the polishing pad was at a distance of
118 ranbfremuhietcentep of thehgolishing padr Aredpeningwhichiwashours,
slightly smaller than the opening that was
and then, a change in the intensity due to the interference by
the laser beam was clearly observed together with a change in
the film thickness, and a sufficiently large change in the
intensity was maintained with the maximum being 19.7 and the
minimumbeing 17.3, and it was possible to detect the final point.
The polishing rate of the oxide film was 2435 angstroms/min.
The uniformity within the plane was as excellent as 10%.
When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

“E5P-1," made by KLA-Tencol Co., Ltd., the number of scratches

was four, which was excellent.

Example ©

A multilayer bedy was fabricated in accordance with the
same method as in Example 1.

A circle having a diameter of 508 mm was punched out from

this multilayer body, and a through hole with a length being



created in the above described IC-1000 was created in the polyethylene
foam, of which the volume had quadrupled through foaming; having a
thickness of 0. 8 mm, made by Toray Industries, Inc., on which a
discharging process was carried out4g order to increase the
adhesiveness (percentage of water absorption: 0.5%), and IC-1000 and
the polyethylene foam were pasted together using a double-sided tape
442J, made by Sumitomo 3M Co., Ltd. , as the middle tape.

4 . Poable-Sitetrape 5604 TOX, Ainder by Sekistf Chgmical Gof, Litk, wadius

asted as the rear surface tape. A window member, which had been
(1 BRI A8 i ade of Hebd bihietide (HArBRESS: itfoHfuEbeR

A hardness: 99 degrees) having the same size as the opening of the

ho b Sve b cribdd FC SO0 Andia thickndss 71 % hal WaS fitlirtothatance
ing i lishing | f b ibed polishi .51
o S D R e e ae e BFB & i

fidth
grooves In ICe Torm naving a wi 0] mm

itch of don the surface of the.polishing Jayer of th
pacgb% \%% goeaszgﬂ')ﬁec’:gn‘évcﬁlf;:ﬁ%@ﬂ% éaon_ E‘%é‘érﬁ%é% P tEeeth%'éu 9 PR 9L 08,

iIng pad using an NC rooter, and thus, a polishing

to Qﬁ%foégﬁ%in&fth%@%oﬁqigh\ﬁlﬁa gﬁmze%ggel@ﬁ%vfegeﬁqibde% stance

polishing pad was pasted to the transparent material through Whicr:1L a

of laserdbean tiansmitied .ands which was-attached 49 the platen ofthe g paq.

polishing machine with a function of sensing the final point (registered
Xy tepclemark IMIRRA 34601 5 made by Appliet-Materialsndncs) mesich af .6

manner that the window member coincided with the hole. An 8-inch wafer
mm and a pitch of 30 mm were created on the surface of the
polishing layer of the above described polishing pad using an
NC zrooter, and thus, a polishing pad was gained.

A protective film where an acdhesive material was applied
onto a polyester film was pasted to a transparent material,
through which a laser beam transmitted, and which was attached
to the platen of a polishing machine (registered trademark
“MIRRA 3400, ” made by Applied Materials, Inc.) with a function
of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent material of the
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head

of 45 rpm, and with slurry (35-12, made by Cabot Corporation)}



with an oxide film was polished under a retainer ring pressure of 8 psi, an
inner tube pressure of 5 psi, a membrane pressure of 7 psi, a number of
rotations of platen of 45 rpm and a number of rotations of the polishing
head of 45 rpm, and with slurry (SS482, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min when a change in the intensity as a
result of interference by a laser beam accompanying a change in the film
£ thickness was clearly observed, and there was a sufficiently large change
Tt irtensity with 1HE nfdifu beiny £5 0% e tifinrimBEing ™ ©ne
intzéLflo'i nd ic_ggvas possstilqlg t%f?e:r.g%%éhe 1;i:nal poinEj The Bolishin rate of the
oxide fiif Was 2450 angstroms/min. erﬁﬁi?oermlt%// withif thé pia as
S, 12%. WE ratches of O, m or._greater were
o e o et Lol Bl Regeen e b aiatoa vod

andrade pame's"SR1¢ fade by KLAs Tencal Co. Ltd,, the numper of y with

scratches was 45, which was poor. Subsequently, polishing was carfi

thoutdorping halrsg ang. then, @ changesinithedntsasitydug to the, 4 i yas
interference by the laser beam was lowered together with a change in the

podidmothicknesseand it wasrdifficultie detect thedinab poki with high o the
precision with the maximum being 22.1 and the minimum being 21.1. The
ox pddishingrrate of 1hé dxides filor was 2800 .angstromsindinchewniformity +he
within the plane was 15%, which was a little worse. When scratches of
P 1lanEs pAtoEgreatarawers 6bservéd on the
' When scratches of 0.18 um or greater were observed on the
poiishedwafefusingeadefectinspectingapparatus,tradename:
“SP-1,” made by KLA-Tencol Co., Ltd., the number of scratches
was three, which was excellent.

Subsequently,lpolishing was carried out for nine hours,
and then, a change in the intensity due to the interference by
the laser beam was clearly observed together with a change in
the film thickness, and a sufficiently large chaﬁge in the
intensity was maintained with the maximum being 20.7 and the
minimumbeing 18.5, and it was possible to detect the final point.
The polishing rate of the oxide film was 2430 angstroms/min.
The uniformity within the plane was as excellent as 8%.

When scratches of 0.18 um or greater were observed on the
pelished wafer using a defect inspecting apparatus, trade name:

"8P-1,” made by KLA-Tencol Co., Ltd., the number of scratches

was six, which was excellent.



polished wafer using a defect inspecting apparatus, trade name: "SP-1,"
made by KLA-Tencol Co., Ltd., the number of scratches was 90, which
was poor. Comparative Example 2 A through hole with a length of 22.8%
of the radius (58 mm) and a width afy.4% of the radius (19 mm) was

- created in the same multilayer polishing pad as in Example 1 in such a
location that the end of the through hole closer to the center of the

polishing pad was at a distance of 29% of the radius (74 mm) from the
Corgepteiof the poR&MAG pad using a punching machine. The end of the
throu{gh hole closer to the center of the polishing pad was located at a

distafite Gf 2095 8f the-fadius b the derltér B3 GtHediisHing pad 24 ™
tective fil dhesi terial lied ont lyeste)
Wa rgreé:al%t/%gilmwgogr—%[%%g Qggé\{e asrl%%%a%g%gv\l/ %ﬂ%%%%lp%%%%elrty:

i tet “material
ilm'was pasted to a fransparent material, throug r

0. é@“&%ﬁeg’ Q‘Og ]}[\éhj%h %?F;D%%a%;%%’qé% }ahre: pl?%e %gﬁ:‘ dfﬁls@ﬂ erg%(':hi??Z 5

(registered trademar 3 made by A aterials, Inc.)

mm With adungtion gfsensing the finalpoint sq thatng slurry;could make ; .y o

contact with the transparent material. The above described polishing pa

mid¥as-pasted de the thus:gaingd platen i sych-amanner that the. through .
hole coincided with the transparent material of the platen. An 8-inch wafer

po Witham gxide,m waspelished unden atefpiner rivgressureref8 psk adhd
inner tube pressure of 5 psi, a membrane pressure of 7 psi, a number of
of rotations=ofi platen of 45 rptvandsa namber of rotatiens«f the palishing was
at haeao(ijistance of 118 mm from the center of the polishing pad.
An opening which was slightly smaller than the opening that was
created in the above described IC-1000 was created in the
polyethylene foam, of which the volume had quadrupled through
foaming, having a thickness of 0.8 mm, made by Toray Industries,
Inc., on which a d.ischarging process was carried out in order
to increase the adhesiveness (percentage of water absorption:
G.5%), and IC~100C and the polyethylene foam were éasted
together using a double—.sided tape 442J, made by Sumitomo 3M
Co., Ltd., as the middle tape. Double-sided tape 5604 TDX, made
by Sekisui Chemical Co., Ltd., was pasted as the rear surface
~tape. A windowmember, which had been prepared in advance, made
of hard polyurethane (hardness: micro-rubber A hardness: 99
degrees} having the same size as the opening of the above
“described IC-1000 and a thickness of 1.25 mm was fit into the

opening in the polishing layer of the above described polishing

pad.



of 45 rpm, and with slurry (SS-12, made by Cabot Corporation) flowing at
a flowing rate of 200 cc/min, and there was a small change in the
intensity as a result of interference by a laser beam accompanying a
change in the film thickness with thesfmaximum being 21.5 and the
minimum being 20.0, and thus, the change in the strength was small and
it was difficult to detect the final point. The polishing rate of the oxide film
was 2800 angstroms/min. The uniformity within the plane was as
excellentds 796 W 8cratcifed 8F 6. 18I Drgdateridre dBReretfo
the polished wafer ysing a defect inspecting apparatus, tragﬁ name: 54

o R 1y REACT ool o T e SirBorof Slraities (ag 16, ©F

end! RN ER £XCT LRI, Subsepuenly, BOIRNI00 A8 CRINEE QULIOT AP us 1 ng

urs, and then, the maximum of the change in the'intensity to the

an Qedference by adaser.eam tagether withhe ¢hangainihe; filMpe £:na1

thickness was 21.5 and the minimum was 20.0, and thus, the ¢hange in
poihe sirengthwas small and it was difficult to detect the final point. The
. polishing rate of the oxide film was 2750 angstroms/min. The uniformity

withimtke planewas as exeelentas 6% Mhenscratehes 0f 04818 Qe
greater were observed on the polished wafer using a defect inspecting

trapparatds rtragdeanamé: 1SR b grmadedby KILAskeneel:@ot, Addsthe ted and
number of scratches was 30, which was poor. Comparative Example 3

which was attached to the platen of the polishing machine with‘
a function of sensing the final point (registered trademark
“MIRRA 3400, made by Applied Materials, Inc.) in such a manner
that the window member coincidedwith the hole. An 8-inchwafer
with an oxide film was polished under a retainer ring pressure
of 8 psi, an inner tube pressure of 5 psi, a membrane pressure
cf 7 psi, a number of rotaticns of platen of 45 rpm and a number
of rotations of the polishing head of 45 rpm, and with slurry
(85~12, made by Cabot Corporation) f£lowing at a flowing rate
of 200 cc¢/min when a change in the intensity as a result of
interference by a laser beam accompanying a change in the film
thickness was clearly observed, and there was a sufficiently
large change in the intensity with the maximum being 23.0 and
the minimum being 21.0, and it was possible to sense the finzl
point. The pclishing rate of the oxide film was 2450

angstroms/min. The uniformity within the plane was as

exéellent as 12%.

When scratches of 0.18 um or greater were observed on the



A through hole with a length of 4.8% of the radius (12 mm) and a width of
19.6% of the radius (50 mm) was created in the same multilayer polishing
pad as in Example 1 in such a location that the end of the through hole
closer to the center of the polishing4ad was at a distance of 46.5% of the
radius (118 mm) from the center of the polishing pad using a punching
machine. The end of the through hole closer to the center of the polishing
pad was located at a distance of 46.5 % of the radius from the center of

po khé polishirigpads 559 A& profectivelfil Ap@herenanzadhesie mateHakiwasme :
applied onto a polyester film was pasted to a transparent material,

"5 firougHh AR A 1&sér D Traristnittet ™ 8nd which Wi sttached d6ahehes
platen of a polishing machine (registered trademark "MIRRA 3400," made

wa gy ARopliEY-Fatéifats HAE D) with a function of sensing the final point so
that no slurry could make contact with the transparent material., The
above IRESEABBA polishing bad Wids RAGISA o the It gaihad FIBr A=

h a manner that the t}%ou h hole ¢oincided with t?e transparent
n g e g M he (aTherERence by

cninder g rgtainerxing pressure of 8 psiyan inner fube pressyre qf Ssiea )

membrane pressure of 7 psi, a number of rotations of platén of 45 rpm

+ h ARgA BUMberof rotatiang of the-polishingnead. of 45JPm and With,slugry: »
(SS-12, made by Cabot Corporation) flowing at a flowing rate of 200

nige/mirwhencn change isthe [dntensit-as g result efintererencg By @ veing
laser beam accompanying a change in the film thickness was clearly
21 obser?ed; polishing rate of the oxide film was 2300
angstroms/min. The unifeormity within the plane was 15%, which
was a little worse.
When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

“SP-1,” made by KLA~Tencol Co., Ltd., the number of scratches

was 920, which was poor.

Comparative Example 2

A through nole witﬁ a length of 22.8% of the radius (58
.mm) and a width of 7.4% of the radius (1% mm) was created in
the same multiiayer polishing pad as in Example 1 in such a
location that the end of the through hole closer to the center
of the polishing pad was at a distance of 29% of the radius {74
mm) from the center of the polishing padusing a punching machine.
The end of the through hole closer teo the center of the polishing

pad was located at a distance of 29% of the radius from the center



and there was a sufficiently large change in the intensity with the

maximum being 23.6 and the minimum being 20.2, and it was possible to

sense the final point. The polishing rate of the oxide film was 2500

angstroms/min, but the uniformity wghin the plane was 25%, which was

poor. When scratches of 0.18 pm or greater were observed on the

polished wafer using a defect inspecting apparatus, trade name: "SP-1,"
of m%d ﬁ(LA -Tencol Co., Ltd., the number of scratches 56 was two,

Was excerﬁ%nP aé:'ubsequently, polishing was carried out for nine

houra 8%@@&% nge ip the.intensity due to th%é“etgafg@g%e?bypp } ed

laser beam was clearly observed togetﬁer With a ¢ ange in 1Im

ondhickness, and. a sufficiently large.changedn the intensity wasmaintaiped

with the maximum being 23.7 and the minimum being 20.1, and it was

+ 1 ROs§Ible e detgct the-fingbpaint.- Thewpolishing rate %ﬁ@%@%%f@e%ed

2400 angstroms/min. The uniformity within the plane was 30%, which
to Wasepear: Y¥hen sceatehas ef0.48 nm on greaterwere ebserved ondbea rk
polished wafer using a defect inspecting apparatus, trade name: "SP-1,"
“ M IR&de bYKLA-TFeneob@oardd ; sheMunaherof scratches wiashl@, Whiche 1 on
was excellent. Comparative Example 4 A through hole with a length of
of £8% ofithe haditsn@2 marn) andbaiwidth of B4%rofthecratilis €24 o)t act
- was created in the same multilayer polishing pad as in Example 1 in such .
with |bE&tGHT tHetthe Bnl sRthethmugh Rble dbsaracithecceried polishing

pad was pasted to the thus'gained piaten in such a manner that
the through hele coincided with the transparent material of the
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry (55-12, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min, and there was a small
change in the intensity as a result of interference by a laser
beam accompanying a change in the film thickness with the
maximum being 21.5 and the minimum being 20.0, and thus, the
change in the strength was small and it was difficult to detect
the final point. The polishing rate of the oxide film was 2800
angstroms/min. The uniformity within the plane was as
excellent as 75%.

When scratches of 0.18 um or greatear were observed on the

polished wafer using a defect inspecting apparatus, trade name:



of the polishing pad was at a distance of 29.1% of the radius (73. 9 mm)
from the center of the polishing pad using a punching machine. The
end,of the through hole closer to the center of the polishing pad was
located at a distance of 29.1 % of thgsadius from the center of the
polishing pad. A protective film where an adhesive material was applied
57 onto a polyester film was pasted to a transparent material, through
which a laser beam transmitted, and which was attached to the platen of

" SEY polisHifg tnachie (réGistered trademak- "MIRRAZHOG " madeiptches
Applied Materials, Inc. ) with a function of sensing the final point so that

wasio- Sarry bt HiakeToiactiith the transparent material. The above
descgibgdépolishinrg pad v%(as asted to the thus eqglineql p%aten in sucl? a
manfer t%a?%ﬁg‘tt P’o’ugnhO ol coiricided with the traﬁélf):are% material Of =% ¢

andne, platen, An,&-nch waler with an oxide tilm was polished ynder, a. .y
retainef ring pressure of 8 psi, an inner'tube pressure of psi, a

intBeMbrang.pressure of psiy,a number af fatations of . platen,of 4. ram e

and a number of rotations of the polishing head of 45 rpm, and with slurry

f 1 1RSA2cmadeby Labat Gorperation)nflowingata fowing rate,ef 200s, the
cc/min, and there was a small change in the intensity as a result of

chdntesferencey adaser: hears aceompanying @ shangedn the fitkmco detect
thickness with the maximum being 21.5 and the minimum being 20.0, and

thdt wasadifficalt ta detect thelfingh pomntrahe paoiishiegaatedef the roxide fAM50
was 2400 angstroms/min. The uniformity within the plane was as
angxcelent/a5.8%. The uniformity within the plane was as
excellent as 6%.
When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

“5P-1,” made by KLA-Tencol Co., Ltd., the number of scratches

was 30, which was poor.

Comparative Example 3

A through hele with a length of 4.8% of the radius (12
mm} and a width of 19.6% of the radius (50 mm) was created in
the same multilayer polishing pad as in Example 1 in such a
location that the end of the through hole closer to the center
of the polishing pad was at & distance of 46.5% of the radius
{128 mm) from the center of the pelishing pad using a pﬁnching
machine. The end of the through hole closer to the center of
the polishing padwas locatedat adistance of 46.5% of the radius

from the center of the polishing pad.



When scratches of 0.18 pm or greater were observed on the polished

wafer using a defect inspecting apparatus, trade name: "SP-I," made by

KLA-Tencol Co., Ltd., the number of scratches was two, which was

excellent. 58 Comparative Examplegg A through hole with a length of

9.4% of the radius (24 mm) and a width of 7.4% of the radius (19 mm)

was created in the same multilayer polishing pad as in Example 1 in such

a location that the end of the through hole closer to the center of the

polishirg-pag Waskvat & distance of 46.5% 'of thevadias c@i8immpfropptheed

center of the polishing pad using a punching machine. The end of the
ONRrotigH Wofe Elbér to-tHe eéritePof H56! pbiishing paa tras htdtrara 1al,

distance of 46.5% of the radius from the center of the polishing pad. A
EhIpotaliive Hith whete ah SaREsvEaRrarfids apphiet! bnto PHofesterned

fi ted to at t material, . through which a laser b
£ raiSftted. ahcwhichwas atactied 16 e Blatar 8t & poNERIng TACHE

“MfE?QASL?ﬁ%% Eradr&r}“ ”%S\;}r'\é'SRFiA 2490, L@%QS#&’ ,Aeg'{sq Materials.dlng). s o

with a function of sen t e]final point so that'no slurry could make

of Gantadtwith [hertyansparentmaterial, The abave descrgd palishing, ad:.

was pasted to the thus gained platen in such a marner that the through

wihele gaincidediwith dhe transparent material-of the platen. An.8-ingh wafer,

with an oxide film was polished under a retainer ring pressure of 8 psi, an
paderdubespressure oF S Psi @ Mermlrane] pressurenok 4 @si -agumpber @fx+

rotations of ‘

the through hole coincided with the transparent material of the
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure cf 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry {(85-12, macde by Cabot Corporation)
flowing at a flowing rate of 200 cc/min when a change in the
intensity as a result of interference by a laser beam
accompanyingeachangejjltheiﬁjﬂlthicknessvumsclearlyobserved,.
and there was a sufficiently large change in the intensity with
the maximum being 23.6 and the minimunlbeingAZO.Z, and it was
possible to sense the final point. The polishing rate of the
oxide film was 2500 angstroms/min, but the uniformity within
the plane was 25%, which was poor.

When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

“5p-1, " made by KLA-Tencol Co., Ltd., the number of scratches



platen of 45 rpm and a number of rotations of the polishing head of 45
rpm, and with slurry (SS-12, made by Cabot Corporation) flowing at a
flowing rate of 200 cc/min when a change in the 59 intensity as a result of
interference by a laser beam accorgganying a change in the film
thickness was clearly observed, and there was a sufficiently large change
in the intensity with the maximum being 23.6 and the minimum being
20.2, and thus, there was a sufficiently significant change in the strength

Y& nd frwdS pGSsiBESo 8EHsE 1B Final point. The polishing rate of the

oxid%film gvageznz%olo angs onﬁlirrqin,wbust the unifogit}gtw_jﬁthin the pleljne
was 2096 which was’ pb6r: Wihen Scratches of 08 P or Grelte? werd™ =

an&k%%?éx?dao%ﬁ‘a%é’g'i§He9h‘%a£er{t%%l%%‘£l‘?§l%t INSPEEUNg ¢ e%?‘%%t%%nce by

trade name: "SP-1," made by KLA-Ten 0., Ltd., the number o

thSCralches, wag two, which was excellent Comparative Example 84,0 iy
through hole with a length of 22.8% of the radilds (58 mm) and a width of

thel -4%00f theragive{19 mmy wassereated iy, the same saultilayer polishing o

pad as in Example 1 in such a location that the end of the through hole
intcleserto the senternebthe-polshing pad wasatha:fistance;0046.5% of the.e
radius (118 mm) from the center of the polishing pad using a punching
mimmachine: Tihe 2hdof thedthrougls hale slidses todhéecenterwdfethie polishing: - .
pad was located at a distance of 46.5% of the radius from the center of
Thahppblishihgpack Peprotettive film dehefe an adhesiid hatedaltwag:s /min.
applied
The uniformity within the plane was 30%, which was poor.
When scratches of 0.18 uym or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

“Sp-1,” made by KLA-Tencol Co., Ltd., the number of scratches

was 10, which was excellent.

Comparative Example 4

‘A through hole with a length of 4.8% of the radius (12
mm} and a width of 9.4% of the radius (24 mm) was created in
the same multilayer polishing pad as in Example 1 in such a
location that the end of the threugh hole closer to the center
of the polishing pad was at a distance of 29.1% of the radius
(73.9 mm} from the center of the polishing pad using a punching
machine. The end of the through hole closer to the center of
the polishing padwas locatedat adistanceof 29.1% of the radius
from the center of the polishing pad.

A protective film where an adhesive material was applied



onto a polyester film was pasted to a transparent material, 60 through
which a laser beam transmitted, and which was attached to the platen of
a polishing machine (registered trademark "MIRRA 3400, " made by
Applied Materials, Inc. ) with a functign of sensing the final point so that
no slurry could make contact with the transparent material. The above
described polishing pad was pasted to the thus gained platen in such a
manner that the through hole coincided with the transparent material of

O fite PolBtenY ARCS-InchiwAfer $ithPAR bXfde“Mmavis poRsiediindéaaerial,

retainer gg%gressure of 8£si, an inner tube pressure of 5 psi, a

Eh By e8sufSF 7 pst A nUMISEH of rEtatiotisof PitBn6ras Himehed

and a number of rotations of the polishing. head. of 45 rpm, and with slurr
o B D by o i Rt TG ol BHing Lo Grogi e ok

“Mfﬁﬁﬁiw@wn&a@sxgpggg@%d9@5\@@%%&'&6 intensity as. g result of., ; .

interference by a laser accompanying a ¢hange in the film

o thickness was. 245 and, the, minimum, was, 200, apd thus, the changsin, .

the strength was small and it was difficult to detect'the final point. The
wiPRlishing rate of the.axide-film was 2450,angstemspin: bubdhe,c1ishing

uniformity within the plane was 25%, which was poor. When scratches of
paf.18 prpof greates were observedion:the ipotished wafer tising ardefect nat

inspecting apparatus, trade name: "SP-1," made by KLA-Tencol Co., Ltd.,
thmemger ob Seratoches wasi twoi whickh was excellentrComparativecf the

Example 7 61
platen. An 8-inch wafer with an oxide film was polished under
a retainer ring pressure of 8 psi, an inner tube pressure of '
5 psil, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of fotations of the plolishing head
of 45 rpm, and with slurry (85-12, made by Cabot Corporation)
flowing at a flowing rate of 200 cc/min, and there was a small
change in the intensity as a result of interference by a laser
beam accompanying a change in the film thickness with the
maximum being 21.5 and the minimum being 20.0, and it was
difficult te detect the final point. The polishing rate of the
oxide film was 2400 angstroms/min. The uniformity within the
plane was as excellent as 8%.

When scratches of 0.18 um or greater were observed on the

polished wafer using a defect inspecting apparatus, trade name:

“S5P-1,” made by KLA-Tencol Co., Ltd., the number of scratches

was two, which was excellent.



A through hole with a length of 4.90 of the radius (19 mm) and a width of
6.2% of the radius (24 mm) was created in the same multilayer polishing
pad as in Example 4 in such a location that the end of the through hole
closer to the center of the polishingggd was at a distance of 29.1% of the
radius (113 mm) from the center of the polishing pad using a punching
machine. The end of the through hole closer to the center of the polishing
pad was located at a distance of 29.1% of the radius from the center of
Corgra polishifgipatitA frotective film where an adhesive material was

applied onto a polyester film was £asted to a transparent material

throdyHWhRHA | 4Ket Den trans it hridwhich wad attiéhéd to'the (24

platen of a palishing machine $e istered tradem % "Reflexion,” made by,
m)Aﬁpf?e %%gr}:aﬁs,ol%c. with & furic ?onra(‘)?%%ﬁsirgg hfamﬁhawsgin 5 ﬁ&%&“

thes.Iusrg)é]couIE(Jjl a %cggtacglqlgql he tran%ﬁarent.ma rial. ngee ‘i‘b%e shuch 2

t
. 1
described polishing pad was pajé?gd 6t eatﬁuéréalr%{e%n laten in such a

104020026 that (the throygh hole coincided with the transparent mateal of . o r

the platen. A 12-inch wafer with an oxidé film was polished under a

of retaingpring pressyie o 1.0:4 psi, 2L of & Bsic£20f 44 B3l £3 afidpsh@i us

number of rotations of platen of 51 rpm and a number of rotations of the
(1 polishing head:of42 mracand with slpoy(88:12 madedy Gabotpunching

Corporation) flowing at a flowing rate of 150 cc/min when the maximum in
madhe changehn thedntefisityicas aresulh of iflterfefenceby a laser beamer of

accompanying a change 62 in the film thickness was 21.5 and the
thenimimum wasR@dwvand ocated at adistance of 46.5% of the radius
from the center of the polishing pad.

A protective film where an adhesive material was applied
onto a polyester film was pasted to a transparent material,
through which a laser beam transmitted, and which was attached
to the platen of a polishing machine (registered trademark
“MIRRA 3400, made by Applied Materials, Inc.) with a function
of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hele coincided with the transparent material of the
platen. An 8-inch wafer with an oxide film was pclished under
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head

of 45 rpm, and with slurry ($35-12, made by Cabot Corporation)

flowing at a flowing rate of 200 cc/min when a change in the



thus, the change in the strength was small and it was difficult to detect the
final point. The polishing rate of the oxide film was 2320 angstroms/min.
The uniformity within the plane was 10%, which was excellent. When
scratches of 0.18 pm or greater werggbserved on the polished wafer
using a defect inspecting apparatus, trade name: "Complus,” made by
Applied Materials, Inc., the number of scratches was five, which was
excellent. Comparative Example 8 A through hole with a length of 15.0%
in'gfnsd Fadias (58 1Am) dhdoa widthof 5220 ot eh& vadius {24 mApwas
created in the same multilayer polishing pad as in Example 4 in such a
aCISERROMhBEtRECERG BF the tHiGubhlbld diesarad e centérd bl thabserved,
polishing pad was at a distance of 46.5% of the radius (180 mm) from the

and diEr 6t Hie polfshirig fad tisihg é%%h‘?ﬁl@?ﬁﬁcﬁfh&hﬁwé%?ﬂ”&%ﬁé’ with
onSIEsEL e et o conor e poeia padas esed 3

. 3 Il
eradius from the cen pdlishig pa

enrective, ilm l%rlee%r%%ghgiivgi”%i‘@aﬁiﬁ{%a}?a?%%i% ‘Bﬂt% SRAYEHEr g

ifm was pasted to a fransparent material, through which a Taser beam

it t%@?@ggiﬁﬁ‘é which was.attached 19 Ihe platen of-a,polishing machine ¢ .

(registered trademark "Reflexion,” made by Applied Materials, Inc.) with a
ot funglian.63 ofsensing thelingl RAIBLSA-thak PR sy, Geuldjnake CORRACLt v

with the transparent material. The above described polishing pad was
w i pasted-tedhg 1hus gainedypatenin stiehwa:@apser-that
Wnen scratches ¢f 0,18 pm or greater were cbserved on the
polished wafer using a defect inspecting apparatus, trade name:

“S$p-1,” made by KLA-Tencol Co., Ltd., the number of scratches

was two, which was excellent.

Comparative Example 6

A through hole with a length of 22.8% of the radius (58
mm) and a width of 7.4% of the radius (19 mm) was created in
the same mulfilayer polishing pad as in Example 1 in such a
location that the end of the through hole closer to the center
of the polishing pad was at a distance of 46.5% of the radius
{118 mm) from thé center of the polishing pad using'a_punching
machine. The end of the through hole closer to the center of
the polishing padwas locatedat adistance of 46.5% of the radius
from the centér of the polishing pad.

A protective film where an adhesive méterial.was applied

onto a polyester film was pasted to a transparent material,



the through hole coincided with the transparent material of the platen. A
12-inch wafer with an oxide film was polished under a retainer ring
pressure of 10.4 psi, ZI of 8 psi, Z2 of 4.4 psi, Z3 of 4 psi, a number of
rotations of platen of 51 rpm and a ggmber of rotations of the polishing
head of 49 rpm, and with slurry (SS-12, made by Cabot Corporation)
flowing at a flowing rate of 150 cc/min when the maximum in the change

in the intensity as a result of interference by a laser beam accompanyin
thpgiRangé lifilthe fiftd tHickRess Was 21is e dhedmthiriurk wis 2022,
thus, the change in the strength was small and it was difficult to detect the
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of the radius (58 mm) and a width of 6.2% of the radius (24 mm) was
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location that the end of the through hole closer to the center of the

 hd@lishingypadavas-al i distance; 08 46:5% ef-thedpdits, (188 18m) fromthene
center of the polishing pad using a punching machine. The end of the

pldhrengh helesclosehtortheecentet of stheopalishing padwwasgdeoddtedsat ainder
distance of 46.5 % of the radius
a retainer ring pressure of 8 psi, an inner tube pressure of
5 psi, a membrane pressure of 7 psi, a number of rotations of
platen of 45 rpm and a number of rotations of the polishing head
of 45 rpm, and with slurry ($5-12, made by Cabet Corporation)
flowing at a flowing rate of 200 cc/min when the maximum in the
change in the intensity as a result of interference by a laser
beam accompanying a change in the film thickness was 21.5 and
the minimum was 20.0, and thus, the change in the strength was
small and it was difficult tc detect the final poinf. The
polishing rate of the oxide film was 2450 angstroms/min, but
the uniformity within the plane was 25%, which was poor.
When scratches of 0.18 um or greater were observed on the
polishedwaferusingeadefectinspectingapparatus,tradename:

“5P-1,"” made by KiA-Tencol Co., Ltd., the number of scratches

was two, which was excellent.

Comparative Example 7



from the center of the polishing pad. A protective film where an adhesive
material was applied onto a polyester film was pasted to a transparent
material, through which a laser beam transmitted, and which was
attached to the platen of a polishinggmachine (registered trademark
"Reflexion,” made by Applied Materials, Inc.) with a function of sensing
the final point so that no slurry could make contact with the transparent
material. The above described polishing pad was h%asted to the thus

gainéd bistEH H'shcH & Hanhfefthat tHE thidtgh hidle Loindided Aithtfe (1
transparent material. of the, platen, A 12-inch wafer with an oxide film was
m)po?lgfgeé u"r“ﬁﬁ%?tna ?e%taf%n'ehzr ?in%%lpr%fégurreaéﬂlib?4ab§ﬁ 71t §9%i, ZF8F 59 10

1, PSk 43.0f 4 psi f\ré}.g‘gb r of. rotations of platen of 51. rom.and, a.number
of rotaétgioné:l o?lfihea olis r?g(jEE e%& %?48?6%?gnézevimxasﬁnﬁ%ye(éls-ﬁa, Fnua% “

1oby:Gabot Gorparation), floving:at 4 flowing, rate-qf 150 co/minwhena, . o,

change in the intensity as a result of interference by a laser beam

of ageampanying ashangedndhe: filn thicknessivas clearyobservied with;; |,
the maximum being 23.6 and the minimum being 20.2, and thus, there

(1 veasa sufficiently esigsificant €hange ivdhe sirengthhanditwas Rossibledong
detect 65 the final point. The polishing rate of the oxide film was 2230

ma @ngstroms/en eThie ahifdnmityhwithinthe planecvas 22 % owhich wascer of
poor. When scratches of 0. 18 pm or greater were observed on the

thpplisheshwaferasinga defeet imspdctingiappanates) tradlefamethe radius

"Complus,"” made by Applied Materials, Inc., the number of
from the center of the polishing pad.

A protective film where an adhesive material was applied
onto a polyester film was pasted to a transparent material,
through which a laser beam transmitte@, and which was attached
to the platen of a polishing machine (registered trademark:
“"Reflexion,” made by Applied Materials, Inc.) with a function
of sensing the final point so that no slur‘ry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent material of the
platen. A lZ-inch wafer with an oxide film was polished under
a retainer ring pressure of 10.4 psi, Z1 of 8 psi, Z2 of 4.4
psi, 23 of 4 psi, a number of rotations of platen of 51 rpm and
a number of rotations of the polishing head of 49 rpm, and with
slurry (S5-12, made by Cabot Corporation) flowing at a flowing
rate of 150 cc/min when the maximum in the change in the intensity

as a result of interference by a laser beam accompanying a change



scratches was five, which was excellent. The results for Examples 1 to 6
and Comparative Examples 1 to 9 are shown in Table 1. As for the
detection of the final point, A was given if it was possible, B was given if
was slightly possible, and C was gigen if it was impossible. As for the
uniformity within the plane, A was given if it was excellent both initially
and nine hours Iater B was given if it was excellent initially but tended to
WO n|ne rs Iater and C w, S | ven f it was poor both initially an

nlerrfe hfoslfrls Iater S or scratchlﬁlg WA gt'fveeﬁ if therd Wer&®s fé\k/ %l

th grat&bg ﬁawge %efe if.ther St S%f;g %ﬁmfgt S Cwévgj 'Illt

ére weré ma Yy scratche

to E{g e%i'fl%kﬁgﬂ%&’g E&Hg al afh\é 'ﬁbﬁéﬁlglgorbge\gfct@e oxide film

was 2320 angstroms/min. The uniformity within the plane was
10%, which was excellent.

When scratches of 0.18 um or greater were observed on the
poiishedwaferusing&adefectinspectingapparatus,tradename:
“Complus,” made by Applied Materials, Inc., the number of

scratches was five, which was excellent.

Comparative Example 8

A through hole with a length of 15.0% of the radius (58
mn) and a width of 6.2% of the radius (24 mm) was created in
the same multilayer polishing pad as in Example 4 in such e‘
location that the end of the fhzough hole closer to the eenter
of the polishing pad was at a distance of 46.5% of the ﬁadius
(180 mm) from the center of the pclishing pad using a punching
machine. The end of the through hole closer to the center of
the polishing padwas locatedat adistance of 46.5% of the radius
from the center of the polishing pad.

A protecti#e film where an adhesive material was applied
ontc a polyester film was pasted to a transparent material,
through which a laser beam transmitted, and which was attached
to the platen of a polishing machine {(registered trademark

“Reflexion,” made by Applied Materials, Inc.) with a function
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of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent material of the
platen. A I1Z2-inch wafer with an oxide film was polished under
a retainer ring pressure of 10.4 psi, 21 of 8 psi, 22 of 4.4
psi, Z3 of £ psi, a number of rotations of platen of 51 rpm and
a number of rotaticns of the poiishing head of 49 rpm, and with
slurry (88-12, made by Cabot Corporation) flowing at a flowing
rate of 150 cc/min when the maximum in the change in the intensity
asearesultcafint@rferenceknfalaser]oeaﬁtaccpmpanyingeachange
in the film thickness was 21.5 and the minimum was 20.2, and
thus, the change in the strength.wés small and it was difficult
to detect the final point. The polishing rate of the oxide film
was 2250 angstroms/min. The uniformity within the plane was
24%, which was poor.

When scratches of 0.18 um or greater were observed on the
polished wafer using a defect inspecting apparatus, trade name:

)

“Complus,” made by Applied Materials, Inc., the number of

~scratches was five, which was excellent.

Comparative Example 9
A through hole with a length of 15.0% of the radius (58
mm) and a width of 6.2% of the radius {24 mm) was created in

the same multilayer polishing pad as in Example 4 in such a
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of the polishing pad was at a distance of 46.5% of the radius
(180 mm) from the center of the polishing pad using a punching
machine. The end of the through hele closer to the center of
the polishingpadwas located at adistance of 46.5% of the radius
from the center of the polishing pad.

A protective film where an adhesive material was applied
onto a polyester film was pasted to a transparent material,
through which a laser beam transrmitted, and which was attached
to the platen of a polishing machine (registered trademark

e

“"Reflexion,” made by BRpplied Materials, Inc.) with a function
of sensing the final point so that no slurry could make contact
with the transparent material. The above described polishing
pad was pasted to the thus gained platen in such a manner that
the through hole coincided with the transparent material o-f the
platen. A 12-inch wafer with an oxide film was polished under
a retainer ring pressure of 10.4 psi, 21 of 8 psi, 22 of 4.4
psi, Z3 of 4 psi, a number of rotations of platen of 51 rpm and
a number of rotations of the polishing head of 49 rpm, and with
slurry (85-12, made by Cabot Corporation) flowing at a flowing
rate of 150 cc/min when a change in the intensity as a result
of interference by a laser beam accompanying a change in the
fiim thickness was clearly observed with the maximum being 23.6

and the minimum being 20.2, and thus, there was a sufficiently

significant change in the strength and it was possible to detect
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UWUWUWUWUW 67 CLAIMS 1. A polishing pad, characterize
wadh thata through hole for connecting a polishing surface and a rear
surface is provided, the end of the through hole closer to the center of

the polishing-pad is:ataddistance ghnedegsthan 35% pf the saeiusfrlom: he
the center of the polishing pad, the length of the through hole in the

po dirgctionwafitbe centey of thefpalishing ppad isrihe: sameas.er, shodaethame :
the length of the through hole in a direction perpendicular to the direction
“Coftdeigefftenade by Applied Materials, Inc., the number of

scratches was five, which was excellent.

The results for Examples 1 to 6 and Comparative Examples
1 to & are shown in Table 1. As for the detection of the final
point, Awas given if it was possibkle, Bwas given if was slightly
possible, and C was given 1f it was impossible. 2As for the
.uniformity within the plane, A was given if it was excellent
both initially and nine hours later, B was given 1f it was
excellent initially but tended to be worse nine hours later,
and Crwas giveﬁ if it was poor both initially and nine hours
later. As for scratching, A was given 1if there were a few
scratches, B was given 1f there were some scratches, and C was

given 1f there were many scratches.



Table 1

of the polishing pad, the length of the through hole in the direction of the
center of the polishing pad is no more than 10% of the radius, and the
length of the through hole in a direction perpendicular to the direction of
the center of the polishing pad is nggore than 12.5% of the radius. 2.
The polishing pad according to Claim 1, characterized by having a path
for connecting the through hole and a side of the polishing pad. 3. The

1 lishing pad accg rdihg to Cldim 1, wherein the| polishing pad hds a
ctishion layer and the ratip of water apsarption jn the cushion layer is no
more than 5%. 4. Theg polishing pad according to Claim 3, whereip the
dglshion layer i$ an unfoamed elastomer layer. 68 5; The polishing pad
gecording to Claim<d,ieharacterzegkinithat:a |grgeve is created:in the |«
polishing surface, gnd the| groove doeis not make cgntagt with the through
iole in a region inside a ¢oncentric circle on/the poljshing pgd that passes
through the center of the through hole. 6./ A polishing apparatus,
Corppising at least the polishing pad acgordingito Claim 1, & means for
mioviig said polishing-padand.a Substrate relative th,eaeh other whilg,
making the polishing pad and the subsirate maké cantact with each other
59 that the substrate is polished, ajmeans for supplying a slurry between
9@@ polishing pad:and a workpiece, andia means for optically measyring
the-state of polishing ithraugh ia palishing layer of sajid polishing pad.
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7. A protective film for a polishing apparatus used in the polishing
apparatus according to Claim 6, which has a platen for securing the
polishing pad, where the platen has a hole for optically measuring the
state of polishing and a transparent gmaterial fitted into the hole,
characterized in that the protective film is formed of three layers: a base
film, an adhesive layer and a separator film, so that the separator film on
top of the adhesive layer is Iargegﬁgﬁfﬂq@e base film and protrudes from
an end of the base film, and divided into two 69 or more pieces. 8. A

methpod for pelishing; an ipsulating,fim-era metal \ireusing the polishing ;

pad according to Claim 1 while optically measuring the state of polisShing.
for connecting a polishing surface and a rear surface is
provided, the end of the through hole cleser to the center of
the pelishing pad is at a distance of no less than 35% of the
radius from the center of the polishing pad, the length of the
through hole in the direction of the center of the polishing
pad is the same as or shorter than the length of the through
holeiﬁ:adirectionperpendiculartofjuadirectioncﬁfthecenter
of the polishing pad, the length of the through hole in the
direction of the centef of the polishing pad is no more than
10% of the radius, and the length of the through hole in a

direction perpendicular to the direction of the center of the

polishing pad is no more than 12.5% of the radius.

2. T?mapolishing;xniaccordingtx)ciaimiq characterized
by having a path for connecting the through hole and a side of

the polishing pad.

3. The polishing pad according to Claim 1, wherein the
polishing pad has a cushion layer and the ratio of water

abscrpticn in the cushion layer is no more than 5

e

4. The pelishing pad according to Claim 3, wherein the

cushion layer is an unfecamed elastomer layer.
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5. The polishing pad according to Claim 1, characterized
in that a groove is created in the polishing surface, and the
groove does not make contact with the through hole in a region
inside a concentric circle on the polishing pad that passes

through the center of the through hole.

6. A polishing apparatus, comprising at least the
polishing pad according to Claim 1, a means for moving said
pelishing pad and a substrate relative to each other while
making the polishing pad and the substrate make contact with
each other so that the substrate is polished, a means for
supplying a slurry between said polishing pad and a workpiece,
and a means for optically measuring the state of polishing

through a polishing layer of said polishing pad.

7. A protective film for a polishing apparatus used in
the polishing apparatus according to Claim 6, which has a platen
for securing the polishing pad, where the platen has a hole for
optically measuring the state of polishing and a transparent
material fitted into the hole, characterized in that the
protective filmlis formed of three layers: a base film, an
adhesive layer and a separator f£ilm, so that the separateor film
on top of the adhesive layer is larger than the base film and

protrudes from an end of the base film, and divided into two
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or more pileces.

8. A method for pelishing an insulating film or a metal
wire using the polishing pad according to Claim 1 while

optically measuring the state of polishing.



