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SPECI FI CATI ON  POLI SHI NG PAD TECHNI CAL FI ELD The
present invention relates to a polishing pad used in
pl anari zi ng an uneven surface of a wafer by chem cal
mechani cal polishing.(CMP) and in particular to a
pol i shing pad having a wi ndow for sensing a polished
state etc. by an opti C@PE@PP‘IS} a@enNel | as a nethod
of producing a sem conductor device by the polishing
pad. BACKGROUND ART PFPSHdSHING 8AD: seni conduct or
device involves a step of formng an
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which are sugport
the surface of the wafer is polished with an abrasive

. in the form of slurry having abrasive Gralns dispersed therein
(hereinafter, referred to as slurry).

As shown in Fig. 1, a polishing apparatus used generally in CMP
‘1s provided for example with a polishing platen 2 for supporting a
polishing pad 1, a supporting stand (polishing head} S for supporting a
polished material (wafer) 4, a backing material for uniformly
pressurizing a wafer, and a mechanism of feeding an abrasive. The
polishing pad 1 is fitted with the polishing platen 2 for example via a
double-coated tape. The polishing platen 2 and the supporting stand 5
are provided with rotating shafts 6 and 7 respectively and are arranged

1



supporting stand5 is provided with a pressurizing
mechani sm for pushing the polished nmaterial 4 agai nst
the polishing pad 1. Wien such CWP is conducted, there

is a problemof judging the planarity of wafer
surface. That is, the point in time when desired
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_ 1nsu1at1n im remaining on a wafer (US Patent No. 5081421),

(3) an optical method wherein a film thickness monitoririg mechanism
by a laser light is integrated in a rotating platen {JP-A 9-7985 and JP-A
9-36072),

{4} a vibrational analysis method of analyzing a frequency spectrum
obtained from a vibration or acceleration sensor attached to a head or

spindle, :
(5} a detection method by applying a built-in differential transformer in

a head,
(6) a method wherein the heat of friction between a wafer and a
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Patent No. 5196353), (7) a nethod of neasuring the
t hi ckness of a polished material by neasuring the
transm ssion tinme of supersonic waves (JP-A 55-106769 -

and JP-A 7-135190), and (8) a nmethod of neasuring the
sheet resistance of a netallic filmon the surface of
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A polishing pad having, as least a part thereof, a solid and
uniform transparent polymer sheet passing a light of wavelengths of
190 to 3500 nm therethrough is disclosed (Japanese Patent Application
- National Publication (Laid-Open) No. 11-5 12977). Further, a polishing
pad having a stepped transparent plug inserted into it is disclosed (JP-A
9-7985). A polishing pad having a transparent plug on the same
-.surface as a polishing surface is disclosed (JP-A 10-83977). Further, a
polishing pad wherein a light-permeable member comprises a

water-insoluble matrix material and water-soluble particles dispersed in
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JP- A 2002-324770). It is disclosed that a w ndow for
endpoi nt detection is used in any of the polishing
pad. Besides, a.proposal is also offered for
preventing a slurry from |eaking out an interface
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this situation, metals contained in the slurry or the polishing pad

remain on a polished wafer. . Such metal contamination on a wafer
-results in reduction in reliability and generation of a leakage current in
an insulating film and abnormality in a formed film, which exerts a
- great adverse influence on a semiconductor device to in turn, decreases
a production yield. Especially, in the current semiconductor
fabrication, when a shallow trench isolation (STI) is adopted wherein
isolation on a semiconductor substrate has been a technical main
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on a silicon wafer and the trenches are buried with
Si2 filmdeposited therein. Thereafter, the surface
is polished to fabricate regions isolated by the
oxide film Elenments (such as transistors) are

fabri cated in the i sol ated regions; therefore, the
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1 b Sunmary of the I nvention The invention has
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‘ is an obj ect of the
- -of pawa mrptobe sufﬁmently prevented which imposes a burden in

~cleaning of a wafer after CMP, having lead to dlfficulty improving a
product yield of a device.
Still another proposal has been offered of a polishing pad using
- an organic intermolecular crosslinking agent in which a metal atom is
reduced to the lowest possible level (JP-A No. 2001-308045)
However, a concrete metal concentration contained in a
- polishing pad has not clearly described in the last proposal. In
. addition, the polishing pad is-molded in a metal mold in manufacture;
‘therefore, the polishing pad cannot decrease at all a metal
.contamination on a surface of a wafer.



hi gh precision optical detection of an endpoint during
polishing in progress and prevention of slurry
| eakage from between a polishing region and a
light-transmtting region during the use thereof even
after the pollshlng pad has been used for a | ong
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- A conventional polishing pad having a polishing region and a

- light-transmitting region has had a structure as shown in Fig. 2. In

CMP, a polishing pad and an object to be polished such as a wafer are
rotated about its center or revolved about a center outside thereof and
polishing is performed by friction under pressure. Since during

- polishing, various kinds of forces (especially in a horizontal direction)

act on the light-transmitting region 9 and a polishing region 8, a peeling
state always arises at the interface between the both regions. A
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probl enms such as a clouding on a |ight detector,
thereby reducing a detection precision of an endpoi nt
or disabling the detection thereof. . In a polishing
pad of the invention, if the light-transmtting

region and the polishing region are affected by a
ng .and a slurry
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providing a cushion layer can be omitted.

A material of which the light-transmitting region and the water
permeation preventive layer are made is preferably a non-foam. Since
-a non-foam can suppress scattering of light, a correct reflectance can be
detected, thereby enabling an optical detection precision of an endpoint

in polishing to be raised.
A polishing side surface of the light-transmitting region has
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cutting or the like. If macroscopic surface
depressions and protrusions exist on a polishing side
surface of the light-transmtting region, a slurry
contai ning additives such as abrasive grains is
collected in depressions and scattering and
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predensddy finee &Pmmty of an obj ect of poI i Shl ng, while

wh h 1.
el B ’??’%hftf o, L8 sinfale of Prd Belishid s ah ahihe,
polishisg slge desrpafedh blyrddpprrssion xanctpmd&dm btitufi®ure

h decreased. The hardness
_ %?‘il?%éﬁ;ﬂf’rﬁeléie?@hg% 8%%@1?1%?13?1& ably 35 to 65, nore
. pr efdpailie avenageas:ll dimmetarsof-thie ﬂﬁk&feﬂl?fohm d@ ¢séferably

7OMEDof s Sf 1('%?2%1?8{%5 F%'ﬁlo %]%%t hgﬂim E]Flfé ggrgaage cell

pl anari t
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Thigdictat 89 ffﬂ%”ﬁ\él?}?oéroﬁ @Werl:%lflgqqq. Qﬁ%ﬂfaﬁe of the polishing

mor eSSI bi’lit
regipndg e@$ed,| ared @édiﬂlaﬂbjams gﬁbdr buléhtinage of lholishang

terlds b be decreased.
The hardness of the fine-cell foam is preferably 35 to 65°, more

- preferably 40 to 60°, in terms of Asker D hardness. When the Asker D

hardness is less than 35°, the planarity of an object of polishing is

- decreased, while when the planarity is greater than 60°, the planarity is
- good, but the uniformity of an object of polishing tends to be decreased.

The compressibility of the fine-cell foam is preferably 0.5 to 5.0%,

more preferably 0.5 to 3.0%. When the compressibility is in this range,
both planarity and uniformity can be satisfied. The compressibility is a
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non-| oaded state is |loaded with a stress of 30 kPa
(300g/cn2) for 60 seconds. T2: the thickness of the
fine-cell foamafter the fine-cell foam allowed to be
inthe Ti state is |loaded with a stress of 180 kPa

(1800g/cnR) for 60 seconds. The conpression recovery
100% nore

prg%era%{fl&%%ﬁ%%ml%r?&%gﬂeferabl % r5ce)3t3|oon recovery
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deRBfigist 0 be lowered. The conpression recovery is a
val ue calculated fromthe follow ng equation:
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(é89@gé0@f2)f51r¢z®@e9@ndg/cnﬁ) for 60 seconds T2: the
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1 kb i 5ebl 9 A S BB ety o o
%& By BIOLE riié‘§§€1‘9b131@@ ﬁOPhOO%lSOU@/enmﬁl)e tampbssieaartdsvery is
ft t
lek®: tHaﬁ?Sbl% Cﬂfi@@rﬁgﬁﬁeé@ 8{ Eﬁ@? ?igil ?%blpﬁlels%gg{}gc‘ta@t%

&l ne- ffoam after al

apgee atS Heaeding during PQllshmgm:mmmtedlydapphed Iomﬁde:ﬁe

| p@héhlr% ﬁégi@ﬁsaﬁti rr%% %‘ﬂo %ﬂg%p?iﬂé&l?gﬂmg ékﬁ?loafc eco Eﬁ?fgs to

b :lor a astic
- bgdowe i 5he Compprassion secaveay és amcles aaiculated from the

fomroeélgg uam_?éo MPa or nore. Wen the storage elastic
nmodul s 1s |l ess than 150 MPa, the strength of the

~ surfa %nmreﬁﬁl@%mqoyﬁm §6) &g B3 — B2)l/ §Tk -eT2AnH00 he
pl anari:t yuef tifieknels ety c@l?'fb%li‘xl Bt ?Hg' Firle? 9?1? foam in a

The st orage el astic

d,
j ed staie isslogeiedr withea styesseds30 kg (tae@g/ucnez) der 60

ss‘c@amsby appl yi ng si nusoi dal wave vibration with a
tensLll testing jig in a dynam c viscoel astoneter.
- The itwerficdhuFkngse of the dineeeeld dodmr aften tihe diner-cely foam
aﬁéi%ll@cﬁéd%blmgup c B f
BB | o ano- e R GH AT 2 oG PRYED epa
( Qpéﬁmi}] p';@lcpﬁlldﬁng region; a step of casting a
. rrat efmal th@&@nékﬁ@é@of‘ﬂ’{é ﬁgxesélﬁpﬁo%lﬂfaﬁ&ethe fine-cell foam

e water er neat1 on

gagfé“{r [ngt I ﬁ%&%%{;g% gsnij(ﬁpt ﬁiatlemubloachng for 60 seconds

.and then loaded with a stress of 30 kPa (300g/cm?) for 60 seconds.
* The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz

is preferably 150 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus is less than 150 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to.be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testing jigin a
dynamic viscoelastometer.

- The invention relates to a method for manufacturing the
- polishing pad including: a step of forming an aperture for providing the
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thereby forma transparent nenber into which the
light-transmtting region and the water perneation
preventive |ayer are made as a single piece; and a
step of fittingly inserting the light-transmtting
region into the aperture in the polishing region to
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0 on an
| h%“"t T QB BT v kB P RO PehR g ayer are
mg édv’éeg’ﬁlllﬁftaihg singleepiecehe aperture A and the
(‘*Sé&%dtlﬁé‘%ﬁbﬁ | ng region. A conventional polishing
IC region is

pad I nto alight-transmtting

fi t t ilhg ipviemdion eelates anaqpﬂrsﬂ'ung d tinewhith shpolgshing
L
-*af&gh%‘g"?&d%?fﬁlﬁéﬁagﬁﬁ 3 ESRRRETE 56 BHPBiditen

event 5
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' A conventional polishing pad into which a light-transmitting
region is fittingly inserted in an aperture of the polishing region so that
the narrowest clearance occurs to prevent slurry leakage. However, a
slurry flows on a surface of the polishing pad during polishing and the
polishing region and a light-transmitting region are; it is thought,
swollen by the action of a solvent in the slurry. Swelling of the
polishing region and the light-transmitting region causes a strain in the

light-transmitting region and the inserted portion thereof in the
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. In GW, the polishing pad and an object to be
pol i shed such as a wafer are rotated about its center
or revolved about a center outside thereof and
polishing is effected by friction under pressure.
Since various kinds of forces (especially, in a
hori zontal direction) act in the light-transmtting
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~ poli Sﬂgp?gshﬁtgf ﬁadldfgh@thv%h'm hQQ% \f&fﬂfét*‘l%ﬂ%&mh eable
adat i on,o 0 aracteristics such as
elg&% behieet i [’9’5 0% BhAn B aalihing rRatam oB the

llgMFtﬂ‘aasrmHh)hg regiast irC afeimen] covE RiStehg PREECAShe
ht - transmttl ng
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apeEEeR AniT LR b BnpaRbity st ges e e BEter | n o
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ransm 1 n e olrsning reglon
haa*i?@%% a SRR, ‘a e@’@ﬁ?ﬁl@f %ﬁ?ﬂg%gpgmﬁes inehé  ect ed
- light-trimsmétting gegiohi md tlﬁhﬁ&@ft@ﬁ %rnﬁﬁi tiérebo$ g:@&h@ to
there ena

h
- poliffilis Bho ol B A EoBAibePrre Hpneoamisigs lsedormed

withma pratpﬁsxmi or defaehaon aff e Blalsrh2tiBg region and
Asker h rdness A

ARl b i uPlaias 6 Bing poliShimmand Rarthermore,

- degrastatich loy‘ polishags eharacterBafesaagc ke nPpRirRY aahﬂbrﬁﬁty can
|l ess. |If an Asker hardness A exceeds 80

be %%g)rpeég { strain or a di nensi onal
The water non-permeable clastic member seals contact portions

- between the polishing region, the light-transmitting region and a

- cushion layer perfectly, and even in a case where a force acts so as to
_peel off the light-transmitting region and the polishing region during
polishing, a sufficient resistance is effected to the peeling action.
Therefore, peeling is hard to occur at the contact portions to thereby
enable slurry leakage to be effectively prevented so as to enable optical
- detection of an endpoint to be achieved with high precision.
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change occurring in the light-transmtting regi on and
the inserted .portion thereof cannot be sufficiently

absorbed and a tendency arises that-the
light-transmitting region protrudes or is deforned

during polishing and the polishing pad is easier to
be deforned. The water non-perneable elastic nenber is

pr ef el‘ﬂ&bﬁ?kﬁﬁbéf dneas Avplt e Wetepeemgatinecatdsialastic member
16 PTRRTEbiyP80 R NbATe %oré“ﬁpét&emgaéﬁ BebfSldlofless.
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non- per neabl € el asti ¢ _penber carr oried W 1 ease,
| Rﬂr‘f?‘?ﬁ' theredl canned be suffigiertlyshsorbedandradendescy arises
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 erant Ehan the aandl A ot daver e oAt i he
Rlising gh¢ fitinegrad it eamerise/ba delegmed o or
-hi gheThe hvedtet iboraperindabié eRIRic fdfabdEiEdf ef@faoélgliﬂﬁae ofa
wfrtomthe surface of .the pad . during polishing, causing
£ S CPRIRH BT 26 HESHY COBRESISER PERPEHPER water
o or e e B B e
vention, a er | 0 iC e li -trans n
- B 5, 2aBrE 5 PaednaBlRrte Hantamang mesagtion curable
rgsan- f oam can suppress scattering of light, a correct
refl egtange can be.detected,, thereby enabling an
opt | cafife flerR ciaPiednihn WaiFoREBOPEmFRDIC clastic
mgohbehcay bedobmedawiigtea ) Wakdr mhafednesseR @l miohe

preferably in the range

] ] stransmtting region is
e)‘ocl'r‘?ﬂﬁ%‘m 30 to 75 degrees. Wth a light-transmtting

r egi dfhdeiteignanhpernesabld ¢lastie hendrrad gitetstably lower in
a waf er can be

G of a.scratch on urf.ace. of a
hééa%% ?fégﬁe < ATy \%P?Vscchf? 3&@ f tjlepﬁ%?rcapnm@able
elastia membec és efjunheo orilgghet tAAA et AUl PR veathe

se t her eby .enabli.ng optical deteciion
i WRRRIIES o RBR St el LS ol Sangaristios;
- canisting asaratai osttahding yo wdrsen-plledrinB ahdnasteristiss such as

| twn'?j? .degrees, an abrasive grainin a slurry
mi@a{}gsy %’%g{tiytk into a surface of the 12
| i ght Int Hae suvetritiony, 2 egateriainst which e bighs-teaay¥ndifine

AT RCE Rerdebi 8 ity Seies tehbaecimed
suppresshbcattetingartlightsta correut befdecthficdlcanebe detected,
. thereby enabling an optical detection precision of an endpoint in
polishing to be raised.
. - An Asker hardness D of the light-transmitting region is
~preferably in the range of from 30 to 75 degrees. With a
light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the
light-transmitting region can also suppressed, thereby enabling optical
- detection of an endpoint with high precision to be performed with more
of stability. If an Asker hardness D is less than 30 degrees, an
-abrasive grain in a slurry is easy to stick into a surface of the
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uniformty is degraded or slurry | eakage is easy to be
occur. On the other hand, if an Asker hardness D
exceeds 75 degrees, the light-transmtting region is
excessively hard; therefore, a scratch is easier to
be caused on a silicon wafer. Since a physical danmage
liﬁﬂhea5|er t.o be caused on a surface of the
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Also, the average cell diameter of the fine-cell foam is preferably
70 pm or less, more preferably 50 um or less. When the average cell
diameter is 70 pm or less, planarity is improved. .
- The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
more preferably 0.7 to 0.9. When the specific gravity is less than 0.5,
the strength of the surface of the polishing region is lowered to reduce

the planarity of an object of polishing, while when the specific gravity is

higher than 1.0, the number of fine cells on the surface of the polishing
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preferably 45 to 65, in ternms of Aster D hardness.

When the Asker D hardness is less than 45, the
planarity of an object of polishing is decreased,

whil e when the planarity is greater than 85, the
planarity is good, but the uniformty of an object of
polishing tends to be decreased. The conpressibility
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dyflenicwisobelastakeadres to a net hod for manufacturing
_ t he The invention relates to a method for manufacturing the
polishing pad including: a step of laminating a cushion layer on a
- polishing layer having a polishing region and a aperture A for providing
the light-transmitting region; a step of removing part of the cushion
layer in the aperture A to form an aperture B smaller than the
light-transmitting region in the.cushion layer; a step of providing the
light-transmitting region on the aperture B and in the aperture A; and a
step of casting a water non-permeable resin composition into an
annular groove existing between the aperture A and the
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pol i shing pad including: a step of lam nating a
pol i shing | ayer having a polishing region and an
aperture A for providing the light-transmtting
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peeling state always arises at the interface between both members. A
conventional polishing pad is easy to be peeled off at the interface
between the both members, it is thought, to create a clearance at the

- interface and to cause slurry leakage there. The slurry leakage causes
optical problems such as clouding on an optical endpoint detecting
Section, which is thought te reduce detection precision of an endpoint

. or disable detection of an endpoint to be achieved.

On the other hand, a polishing pad of the invention has an -
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non- per neabl e el astic nmenber has elasticity, no
peeling off occurs even if a peeling force acts
during polishing since a hardness is sufficiently |ow
to thereby enable a contact portion between the rear
surface of the Ilight-transmtting region and a
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suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised. :

_ An Asker hardness D of the light-transmitting region is
- preferably in the range of from 30 to 75 degrees. With a .
- light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the

light-transmitting region can also suppressed, thereby enabling optical
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hardness D, is |less than 30 degrees, an abrasive grain
inaslurry is easy to stick into a surface of the
light-transmitting region and a scratch is easy to be
generated on a silicon wafer by a stuck grain. Since
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_ the invention, the material for forming the pohshmg region is
) preferably fine-cell foam. In the invention, the surface of the polishing

-region at the polishing side has preferably a depression and protrusion

structure holding and renewing a polishing liquid.
Also, the average cell diameter of the fine-cell foam is preferably

70 pm or less, more preferably 50 um or less. When the average cell

diameter is 70 pm or less, planarity is improved.
The specific gravity of the fine-cell foam is preferably 0.5-to 1.0,
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hi gher than 1.0, the nunber of fine cells on the
surface of the polishing region is decreased, and
planarity is good, but the rate of polishing tends to
be decreased. The hardness of the fine-cell foamis

preferably 45 to 85, nore preferably 45 to 65, in
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object of polishing tends to be reduced. The storage ¢lastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testing jig in a
dynamic viscoelastometer. '

- The invention relates to a method for manufacturing the
‘polishing pad including: a step of laminating a polishing layer having a
polishing region and a light-transmitting region and a cushion layer
- having an aperture B smaller than the light-transmitting region one on
the other so that the light-transmitting region and the aperture B are
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aperture B to cure the wet coat and to thereby form an
annul ar water non-perneable elastic nenber so as to
cover the contact portion. The invention relates to a
met hod for manufacturing the polishing pad including:
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(Fourth Invention)

. The invention relates to a polishing pad having a polishing
-region and a light-transmitting region, wherein a compressibility of the -
light-transmitting region is more than a compressibility of the polishing -

region.
A CMP method is a method. in which a wafer, which is an object
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~region are usually different in material or structure
fromeach other and behaviors of both nenbers during
polishing of a CMP nmethod are different from each
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o eyl G fent Mmoo a e pasipably in
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Orethraotioer haAd| nfgdnbom;anmﬁmaﬁ@ﬁeﬁéof lek@eeds 10%, polishing
. 80% or rmr e at

NN R e
uniformity) tends to be degraded even if a compressibility of the
l_ight—transmitting region is more than that of the polishing region.
A compressibility of the polishing region is preferably in the

-range of from 0.5.to 5% and more preferably in the range of from 0.5 to
3%. If a compressibility of the polishing region is less than 0.5%,
~ in-plane uniformity tends to be degraded. On the other hand, a

compressibility thereof exceeds 5%, planarization characteristic tends to
- be worsened. Note that a compressibility is a value calculated with the
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to 700 nmin wavel ength. As descri bed above, used as a
| ight beam are He-Ne laser light, white light emtted
froma halogen |lanp and the |like, and in a case where

white light is enployed, light with various

wavel engt hs can be [|aunched onto a wafer, which |eads
to an advantage that many profiles of a surface of
eqati@it-er can be obtained. Since detection preci sion
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Hewipeant described above it is
. ptafeible tansge itlighﬁ-traﬁstrﬁftmg ragﬂm i withieh %L'tft{ﬂda@on of a
r ess scatteri

on; foam. Since f oam can n
R e AR iecedh B wBALRE Gncie HROHer Seveeneinsiienhile
a dnaéﬁtlom paecisiyiri cah BiehRHIY gRaBitadhed ofePh Wi LRARSIcHgth
. polishing to be rai sed A polishing side surface
‘a&gthellght transmtting region has preferably no

depr s Shome dnddpest AI6f amg&itr-u@htshmﬂﬁg% garﬂmpreferably

new ng ol i shi l'i qui.d term a e Lession

60 SRR ST Ple, P ik gt S OF Iraim Siuto 90

de‘gmem&d ) shmherdﬁusé ACR ms tﬁuhtﬁmiegfeéshea i Ei | f
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- occurIn vhe Ghivéreiios, a material of which the light-transmitting
region is made is preferably a non-foam. Since a non-foam can
suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

A polishing side surface of the light-transmitting region has
preferably noc depression and protrusion structure holding and
renewing a polishing liquid. The term, a depression and protrusion
structure, means a groove or a hole formed on a member surface by
cutting or the like. If macroscopic surface depressions and protrusions
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to affect detection precision. A surface of the water
perneation protective |ayer has al so preferably no
macr oscopi ¢ surface depressions and protrusions. |f
macr oscopi ¢ surface depressions and protrusions
exi st, scattering of light is easy to occur, |eading
to an adverse possibility to exert an |nfluence on
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l.e when the s eC|f|c ravi

li sh
| 1‘%?.%11'%3%?' rg]% P‘\Pﬁslmﬁﬁt%?le dras p@emlysa ﬂprerae:ll/cstm ﬁmaicpmiﬂ‘uswn

strivetaed helding aﬂcﬁ%ﬁ?@wir% Iggf]cflgsgﬁﬁ hcgnei pbqb@é@fﬂt{eya+éraae ‘

cff Bty ot BufrsedsBrom is ergleryior Oy orilnes.caiare
plfsfembly 50 ﬁhﬁbﬁb&s}é 50When t}@%eﬂagéece@f fagh el Ys & 5%@ or

16400%, When Lhe compression recovery is ess t han
: e?ﬁepiqﬂétrkw&s‘r%ﬁr € pol i shing region is si gn| ficantly
changme 8 tﬂ@@@r@m@wﬂﬂm ﬁﬁélc%ll'l' mm%% bt% AR 9,10,
an e 117

off oy i i B
SFC.RSFITRPRGOch e o she spgsificoarazty J&A@Sédhamr@ 5,
tfmmmeagﬂi of the€SayRIcE dfStha @hsﬁlr%ai'éb%ﬁt@ ‘I’o\fvéchH {@ Peduce

ve equatd on: . The orage el ast] c nodul us of
BREE o bieot ok pAliohing, Whilowbee: s speibe gpavity is
hlgherrmhan oy eherrfrmbabby ROcMRRoA rth@ét?rfacé’%? thé BRlishing
stora&elast cngLiIu51slessthan t he
re%&%f% fersAsetnan &P&@éltb’fmt%@d@&utsﬂhen@tﬁég .mhsfsng
tehdesodsk dacrdakedpl anarity of an object of polishing
to be reduced. The storage el astl c mdul us

t end '
I of el D GO PRESTTISR TPeoRRRLP LS G Bnér i ianrBys meakuabliy SO to

100% friore-meliéradly Goam bPoepP! Wih she eéﬁiﬂéksﬁvl‘%‘ecovery is
ynam C

el 1000 Uk 5 chE S Bt s Sy
. changed as loading during polishing is repeatedly apphed onto the
polishing region, and the stability of polishing characteristics tends to
be lowered. The compression recovery is a value calculated from the
above equation: .

- The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 200 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus is less than 200 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
object of polishing tends to be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
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The invention relates to a polishing pad having a
polishing region and a light-transmtting region,

wherein the polishing region and the
light-transmtting region have a concentration of Fe

of 0.3 ppmor less, a concentration of NN of 1.0 ppm
or less, a concentration of copper of 0.5 ppm or

foess byan@pomnsinatsontalofave nibraftich wigpatensll€sestangd i in a
The i nventors

cﬁﬁ{b‘&ﬁ of 1.2 ppmor |ess.
ave F%ungbgl%agé%lﬁ%hom in Figs. 14 to 20, a kind
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educe atlon

eyice is _greatly concen
o ‘6‘1“1 é’é@fﬁ%‘ﬁc? hel'RB£3RBINE, & comcenkesitipy af H@ cantdingd & a

neaeeianbf #HieR LHoBYRH goﬁﬁd 9% rhhge 'E%E? ﬁgﬁlﬁg}ﬁ:e on a
Conshopepg 1ires R&au@;zn%snmnmm?@m i

almé €t halinfthehB€ oROh ipYBHUGL H@vfg@e The nventor§ have
regi on epre era

fllgi]g%g ﬁns)glky n
OLyY ondlh K HaZnsand f exert greathintlyrangs scm]@ pradurt
yiefd af padevitef i Thé estdhtors I@i%i\ﬁé%ﬁ‘ﬂ'i'&nﬁ)ud&%ﬁt iffa

0&1 I%%cr licr S|n a siljcone resin uor or esi n,

&8 of eaghiof, the metglersontodasd in 2 pttysial obndhich 2

.pdlmlngqmﬂ B ARIOERARS & thréShiA Aiide %ﬁi@k&

eferalels poly et hane resin. Wt ap0|S|ng
PRANRE IPﬁ cém agktof aglrvien isagrestly reduedrb

mst almc@ﬁc@nmaﬁ%h v‘f.ﬂﬂlehﬁ“ é&fH BA8ISE meBIC & adnPBERS1d value
e performed in a sinple way; and

n| ng step. can

{8 FPoeiiiabione etevest gps of Jhcameteandesdsdhéuct od
comp@ﬂmngfmeémmgvaq% abﬁrd did Bph cﬁev%&f gge%[ﬂy

on a wafer in the cl eanl ng step can al so

re@l‘gg?é'ased t hereby, enabling a product yield of a

seni mrtﬂu,dheénﬁ@w, eemb®eRB] of BRE PoBidhing region and the
light-transmitting region are preferably a polymer of at least one kind
selected from the group consisting of a polyolefin resin, a polyurethane
- resin, a (meth)acrylic resin, a silicone resin, a fluororesin, a polyester
resin, a polyamid resin, a polyamideimide resin and a photosensitive
resin and especially preferable is a polyurethane resin.

‘With a polishing pad of the invention employed, concentrations
of the metals on a wafer can be decreased. Hence, a wafer cleaning
step can be performed in a simple way; and not only can process steps
be efficiently conducted and a manufacturing cost be reduced, but a
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The first to fifth inventions relate to a nmethod of
produci ng a semnm conductor device, which conprises a
step of polishing the surface of a sem conductor

wafer with the polishing pad descri bed above. Brief
Description of the Drawings Fig. 1 is a schematic-view
of a construction show ng an exanple- of a polishing
mmtmpom ani o weer poths bleaningi s;ep 2airsaBosiod dsaitdated;

f
R i & ot SN S 30y Blortievies to be
igguovedal vi ew show ng an exanple of a poli shi ng pad

of a fl"h'ésﬁrét%%fh‘i’ﬂv?lﬁh&?s ré'la‘té Ba ngﬁﬁgo o Licongh

vi ew show ng _an exa
SFRUSANdHCEFedeUre Wblcph @onmmesFa gtels of polishine the lsurface

- ofiae¥érAicohdidids Wae
transparent nenber fﬁ?o V\E(gg%ﬁSﬁ?ﬂ%ﬁ?a &é\sr?g%#?dt ?Rave'
region and a water perneation preventive Iaye_r ar e

B‘rmmygt;d@@@ﬁa}flmeggrmoggl e piece. Fig. 6,. is a
schenﬁtl C, View a procé&ss for manufacturi ng a

pol i shiggl paa effh%:l‘f viest of aveandtoactign mlmveingfamm example
of agidlishifip dpgshranirs leea mscmsghﬁeﬁfd sectional view

show n. exanpl e vin apes_of a |ight
t r anshi% & 1@ 58 PB%?‘%WC&V @B@éﬁu@&rﬁeﬁm\@mgommmm ofa

chryRitionrhigpolfsHis, [gapé@hermtl c sectional view show ng an
shing pad of .a second invention.

ex an'p]lg,)l f.
Fig. 9% g’ 12 %éﬁgﬁﬁ}%ttc sedtannlaricy ehpwingan gxample of a

pelishipigepad of a fiRdtiiplkeAtionad of a third invention. Fig.
10 [ 3?‘ chemagfac sectional view show ng an exanpl e of
Bsfifif peacwrRls seftenavienshowing entaxemplki of a

pdlishmgeregfdl@ BB Viichess | tur\él RVpRIAEAg anot her
O|IShIn of the third or fourth

exa f. the
R aTiEoR is Gehbsatis e e sheEng A gxample of a

trahspar@tsﬁmhhb@ﬂﬁitbaﬁrh1&i<am§}ﬁ ﬁ%nfsﬁﬁtﬁﬁ 'n% d}gaﬁﬁda Nater
tth or. fifth,invent hemat 1 c

Pes“é%?#b% PTGY W% LR q?gafﬁlelgr%& ﬁgﬁgreély ag amﬁmgl@ pigdse
pol i Hign@ ipadschcdatioWitWw 6ia Prbtdsd R)‘fer%hh‘?ﬁacﬁh‘i’ng ¥

PSR IS B B o i recdiod
‘showiFig 7 is &l sthamnaticieetiodalivicd RERMWINB 4P -xample of a
mold having shapes of a light transmitting region and a water
permeation preventive layer.
Fig. 8 is a schematic sectional view showing an example of a
. polishing pad of a second invention.
-Fig. 9 is a schematic sectional view showing an example of a
polishing pad of a third invention.
Fig. 10 is a schematic sectional view showing an example of a
poiishing pad of a third or fourth invention.
Fig. 11 is a schematic sectional view showing another example of
- the polishing pad of the third or fourth invention.
_ Fig. 12 is a schematic sectional view showing still another
example of the polishing pad of a fourth or fifth invention.
Fig. 13 is a schematic sectional view showing yet another
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and a device yield. Fig. 16 is a graph show ng a
relationship of a Cu concentration and a device

yield. Fig. 17 is a graph showing a relationship of a

Zn concentration and a device yield. Fig. 18 is a
graph. show ng a relationship of an Al concentration

and a device yield. Fig. 19 is a graph show ng a
exargplegpisthepolishingpad nf enfouath o fifthdneesieyhce

yi el d.giFi -2Q, | - owhhg a relatianship of a.
& ©comeindy 482 hfar Sh8REE Ao Rsh T L B Colochtrtion
andharfaviee viedd: of a construction showing an exanpl e.

of ‘a . i-Shi S ' an _gndpoi nt .
e oo, 1805 gt 880AG: Wb Aol 0P R MitigHeentration
8rftgvaeRs Yiakds ai | ed Description of the Preferred
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e Sf?%nlﬁ T gl SoWBY tcRRibahiiPoPR G cfbeiigtion
aélcgﬂ Y1 @thd{ransm' tting region 9; a water

er negid ony i j k Vi 0 e .

Err { aots b 18 BER Yow el e MBI ER 2 ofhtration
alnllég%eﬂ ‘i-tingregion9andthe|ight-transrritting

regi opid) 18t _ wify ' =\ ' I .

ar.e foﬁred Wi ahé}tgﬁgaggdrre rrg?gir&%tgfhﬁlﬁ e%?‘ﬁ; clo%%égﬁgla%on

: agfirﬁgfigvﬁeéeg. ‘No specific limtation is-inposed on a

mat er PR, 16f isigelph iy 3 it ' ;
tae &a?er r}g%{ sat Pon%pc}dg\%% ir{e/]é aye%lbaélgeh f‘%ﬁ@ﬁc%ﬁa&on

A ghteyes ‘tance thereof is preferably 20% or nore
and gt @piseh @fi‘é?h%l’ﬁﬁ%hgra ?@lb%io@{slﬁp\’&ﬁ'\’a? b‘?%%eﬂ%%ftion

rom 400 to 700 nm T n wavel engt

al,l| the range o
a%!fn‘%?‘élgeé?‘g]&ch a material include: thernoset resins
such PFig. @ 1pia) ¥ $ChERBRR VRS Bf a *RRIYESESH shiSwille 4h

phenol resl a urea resin, a melamne resin, aff epoxy
e’?"’éEPﬁ@ ?1{18 ‘J%JQTP ‘ Beﬁill”ﬂin(g igRarptushavipg) ar endpost detesticlg
dewdca op anyusfetHwafiest osfifth iAveatiBakyester resin, a

pol yam de resin, a cellul ose-based resin, an acrylic

resin, a polycarbonate, a hal ogen containing resin
 D¢tmileyivDoyériptioar ofihe PRAEMCEIEREIIEEL hy! ene,
(}gpl i/:!%‘p I |.de)2e fluoride and the |i'ke), a pol ystyrene
ang _ @&1hi ¢ resin (pol yethyl ene, pol ypropyl ene and
-~ the A pbliphing@pddr UbDeh& iSHMLGS HhDWLAGHENE HUPRER a
aag.an i Soprene c'iuqb‘i—[; S . .
polishmg region & and a light-transmitting region 9; a water permeation
- preventive layer 10 is provided on one surfaces of the polishing region 8
and the light-transmitting region 9 and the light-transmitting region 9
and the water permeation preventive layer 10 are formed with the same .
~material integrally into a single piece.
_ No specific limitation is imposed on a material of which the
light-transmitting region and the water permeation preventive layer are
made, but a light transmittance thereof is preferably 20% or more and
more preferably 50% or more at a wavelength over all the range of from
400 to 700 nm in wavelength. Examples of such a material include:
thermoset resins such as a polyurethane resin, a polyester resin, a
phenol resin, a urea resin, a melamine resin, an epoxy resin and an

acrylic resin; thermoplastic resins such as a polyurethane resin, a
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l'ight curable resins curable wth irradiation of |ight

" such as ultraviolet and an el ectron beam and

phot osensitive resins. The resins may be used either

al one or in conbination of two or nore kinds: Note

that a thernoset resin is preferably cured at a
conparative |ow tenperature. In a case where a |ight
rolyefiteresin; A p(siyempﬂayesﬁn, a pdsihnlosediamselr jeaht j @A acrylic -
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di ach%/, Z nedi ol
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 (closeleaiBerivigabR tord Gehutadi
| i cno Iﬁ(&%ﬁff ag?bylfg?g&s) 07 i 2dh&eerirPh FUIRHIME FeSion, a
hs) %%9 fi% Belishing ragion psrkaymppudaetvsing apparatus.
(et Ree o Fesind it abRIBY A fefttidh %Eﬂ? Af Qfsed as a light
hIoroh n- hased, epoxy resin;
CTRBIR trSint T daTEIS gel W iatiom dbpare dfestns having
arpbtthdbhic uﬂﬁﬁt’iﬁfaté@ HRRBEAF YOS |g¥8ﬁb "Rl e ﬁﬁé&i %o be
ur et hane é‘g!ﬁﬁé | ate onpound ‘obt ai ned %
 cofigkete, g Srat eI By Aycereohal-Pesed anat e,
| (matld)atwrates @h@m@é dﬂﬁﬁ kdd@}éﬂl&ﬁfﬂéﬂh%c?ﬂa@e monoest er ;
te ﬂ&ﬁ E | ene % y (‘met h) actgiyat e;
thee %-‘S 15/ é kg 566@%9&1%? solgiacrylate,
,tnmahgiqlpﬁdl);yawmaa@mte/ ‘-i%nt@a. BN xhlabtﬁylate
enoxypol.ypro acryla
B o A AR N UL R S —
pentaadrmmpxmmthmapyéﬁme %ﬁ?@!ha% PylaiBlinlecryl ate.
-01cr ﬁ{}? (ZlFe rclaéféls ma%/l (g(eﬂ her alone or in
ngBRBIFdensHiYrdiagrygte; Jaqrylageg suchoagnhance
RO PR Er Lot on o L ot o Sener nelaeraie R
ad Pﬁé* 8§ﬁ %’gf%ﬁ Of CpitRIeKo Xiér%ﬂpbewd EPPRITEs; dAw s
molequise diieieated plpisteddsiéNad & condensate of phthalic
anhydride-neopentylglycol-acrylic acid; a urethane (meth)acrylate
- compound obtained by a reaction between trimethylhexamethylene
diisocyanate, a dihydric alcohol and a (meth)acrylic acid monoester;
methoxypolyethylene glycol {(meth)acrylate; methoxypolypropylene glycol
(methjacrylate; phenoxypolyethylene glycol (methjacrylate;
phenoxypolypropylene glycol (meth)acrylate; nonylphenoxypolyethylene
- glycol (meth)acrylate; and nonylphenoxypolypropylene glycol
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enpl oyed by sel ecting according to a |light source or a
wavel ength band in use. In a case where ultaviolet in
the vicinity of i-line (365 nm is wused as a |ight
source, exanples of the additives include: aromatic

ket ones such as benzophenone,
4,4' - bi s(di net hyl am no) benzophenone,
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ketdried fiech 48 ‘1‘1%?10%1@0 @Sb%lﬁgﬁ%{tg@%%flégghenone

acr i di nyl ) hépf ane;
: 4%@15@?%53%@ RelpepEopbenoBet her al one or in
4f~‘rﬁ€ﬂtdﬁ}*—4Uﬂuﬁfetl’iy‘lﬁnﬁho'%h%oﬁheﬂéne No specific
Limt gn is plfaced on a of osensitive resin and any
- 2henzy, o H’Bﬁ%ﬂﬁ@lao kﬂ@rﬁl@ﬁphma@ph@nybybutmwjaamm,n
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of inclu Pol yrrers ea avi'ng a conpoun

IEHLY &Pﬁ@maﬁng&thv brazyr denivasivessachmet i ¢
b@iﬁw@ﬁﬁéﬂglmwpqaﬁdaﬁélbedémﬁaéo a min chain or a
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21 ?ﬂ ?’?ﬂﬂhené’mnﬁéoré]t‘ ipidatqle simerpol yest er
wal 1rﬁem&51pﬂ@{gylﬁ ?%I@fdlmer

XE f?%%'c acid wth co ci nnanyl'i dene
LORRFRY rPheRy 1W1fiﬂ2‘ﬁ§l@lmﬁfyl al cohol ; and

2- Fli}ln)’ém a@h y1)2 58 phe SPLRICLRNO g Si de chain
od ced thereto. with a 27 phot osensi tive

h
#HJ%’%? PfXP P3Up* sudiPhendimidamie dimgr amsl  a
2- (@ 4%@&&1@%&?&&1%}94 gt SOPTESALNIE difer! SORAKTRT I N

tho |Ibene reS|du

degw&pypm;pi @ﬁ P ggy 1{1?@% @1@&939 -acridinyheptane;
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CO‘E’%"&B ap F;,)vvo or more kinds.

-No specific limitation is placed on a photosensitive resin and any
of resins causing a chemical reaction by irradiation with light can be
used and to be concrete, examples thereof include:

(1) Polymers each having a compound including an active
cthylene group or an aromatic polycyclic compound introduced to a
main chain or a side chain thereof, examples of which inciude: polyvinyl
cinnamate; an unsaturated polyester obtained by condensation
polymerization of p-phenylene diacrylic acid with glycol; cinnamylidene
acetic acid esterified with polyvinyl alcohol; and polymers each having a
main chain or a side chain thereof introduced thereto with a
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introduced to a main chain or a side chain thereof,
exanpl es of which include: a parafornal dehyde
condensate with p-di azodi phenyl am ne, a fornal dehyde
condensate wi th benzenedi azodi um 4- (phenyl am no)
phosphate, a fornmal dehyde condensate with a

met hoxybenzenedi azodi um 4- (phenyl am no) salt adduct,

pledtpsenyitive-faziciRifN zabupesiidh a8G é&ﬁrﬁeﬁsﬂs@ragf,% al( 3)
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e;an nov ne acr a . arl Qus .
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A _ | : k . .
B eh g Ped DR R bR By A S BB cbo Y de
- Polyvimy e p-azidoloenzall tepin poskazidbablydasi.t e i s
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oot ol SRyeRls RacHREng  BERNARERE i dtifond to a main
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. . richul era
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I ' .l s than i olishin
uliSaueted doffretatld) bl o SR ARG Al P oL ar
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botid o H288Bked heblipn i tS1E060d 105 vide et threpl an
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Ui . ‘ _ i Ui Shi b
o cvanredy KindS o sEAb A pOFipRRts, $HqlEsRESE
Polygmides.apletosensitive ngram'siqinétﬂe; aihdl \a eomitBnativer dfod
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e B T 1 o R L ithe T e
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. TuPbBRrCychoed 3MHer &in be used in combination with a bisazido
compound.

A material in a light-transmitting region is preferably a material
more excellent in cutting property than in polishing region. The term,
a cutting property, means a level at which the material is removed
during polishing or by a dresser. In the above case, the
light-transmitting region does not protrude from the polishing region
and a scratch on an object to be polished or a dechuck error during

.. polishing can be prevented from occurring.
A material used in the light-transmitting region is preferably a -
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pol yol (hi gh-nol ecul ar-wei ght pol yol and

| ow- nol ecul ar-wei ght polyol) and a chain extender.

The organi c isocyanate includes 2, 4-tol uene
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1. 2-propyl ene glycol, 1,3-propyl ene glycol,” 1, 4-but ane
COHﬁP&L{,On‘f-, 6- hexane diol, neopentyl glycol,

- 1, 4-Thelinghxantedlilapiwéighl polyol includes polyether polyols
represented by polytetramethylene ether glycol, polyester polyols
represented by polybutylene adipate, polyester polycarbonate polyols
exemplified by reaction products of polyester glycols such as
. polycaprolactone polyol.and polycaprolactone with alkylene carbonate,
polyester polycarbonate polyols obtained by reacting ethylene carbonate
- with a multivalent alecohol and reacting the resulting reaction mixture
with an organic dicarboxylic acid, and polycarbonate polyols obtained
by ester exchange reaction of a polyhydroxyl compound with aryl
carbonate. These may be used singly or as a mixture of two or more
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3-nmet hyl -1, 5-pentane diol, diethylene glycol,

triethylene glycol, 1,4-bis(2-hydroxyethoxy) benzene

etc. The chain extender includes |ow nol ecul ar-wei ght

pol yol s such as ethylene glycol, 1,2-propyl ene
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such a range that the physical properties and light transmittance are
not deteriorated: When the compound having an aromatic |
hydrocarbon group is used, the light transmittance in the

- short-wavelength side tends to be decreased, and thus such compound
is preferably not used, but may be blended in such a range that the
required transmittance is not deteriorated.

The proportion of the organic isocyanate, the polyol and the
<hain extender in the polyurethane resin can be changed suitably
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group) in the polyol and the chain extender is
preferably 0.95 to 1.15, nore preferably 0.99 to
1.10. The pol yurethane resin can be polynerized by
knownur et hane- maki ng techni ques such as a nelting
met hod, a solution nethod etc., but in consideration

co tand wor ki n atrms here t he ur et hane
Ferstifihg o it vt mploy ok aveiabts idag st pbgsical

Hmppmes bﬁth@ tighitcegAsmett ?Bﬁlpt@a%{cea%e&eﬁbﬁl GAR. To
0 one shot neth

a” %’r’é gﬁ?%i‘[tﬁégﬁgﬂ%g rre%?gqgfl tGratieve §h {headore afrr@pgrféﬁ%ythe
ratloaoibﬂiwnuﬂtﬁta'mf isesyan Al gﬂwpm ﬂl‘ﬁ:hd)@m@ 8o &=aRlte to

anat e

ﬁ‘gﬁl%g’?%éggwﬁggp‘?‘gpi%%ttﬂ@gqéégf?!w rQHPGY GERITO

erm nat
-greupy iméhe patybland thy ehain extsradecis ;ﬁ@e@blﬁ@ 95 to 1/15

t,ed Wt %
i B T80 8L ] ISPl BRUHES wesiercom
- noaﬁgenzgﬁ tyr bma@nt ureﬂ:h\attle%mﬂﬂngmédl@ic@ie%ré\béﬂ a8 hlnﬁtmg

3. 7
oS, L sdiifick BAENSY, ot Wiy Sorriflbration pr2oshaRd™

VOrkE ﬂV@lO?Phcm; mmmeﬂrmsesanue sdeney prefeebip by the
el |ty, while if an NCOw % excee %

a re |on veIOC|ty is excessively fast to thereby

caus eA dralyingeizatioonpurcecheel ka@_ pmigiuaet]:m‘rc&eﬁe:sin & pes
I t h
el%‘?i’%&%%%?‘)ﬁ@%%ée@% £8 RBEAF bR S0 P B
vigFpobbpf e*@blhtst and| urgnsparammf almgymm;h@me tesén during
fi d
A R R R TR
: teagtl-gg{secb prqpolymersxm S}glmmnﬂroandntmganm esvganaté and a
f I
pOIpOPU B0vahed and dLAdr ERRIMer 1§ TR DEWItn 8E prepolymer.
AR N¢OcwE e Pl the pyopadlymndets peeferahly qr dss ordeain 3:He range
| ozl d
of IR0t Dlto & 5% 9% dhd RorFBRClaifly B Bt 4 it Gngf of

bl a m xer,
fr(ﬁ&n% &p Towt 260 Hzm SYCOewt % $o lessstiraat 2twt We,rmatctlon curing

h
e o Tl ) S 4
: Prﬁiib‘f:@?’&b’ b W@lﬂwﬂlﬁn Qmﬂ’e% exethisel vgtr%ssaur@actWre neh)mty is
exé@ésﬁ%l@qagt ’6@ thbfetis SQU.SQ %91? Lrg(glugfoﬁle?ﬁggl g 2 111}%1;(&? qrdency

even_in high rotatron,
- arigry thatrsieniatates }mymgal pharartesistics salckpaptedespdlency

an&@lﬁﬁ%&?aﬁé}ﬁ of the light-transmtting region
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de®y b8 RNt becomes significant due to light scattering, thus
reducing the accuracy of detection of polishing endpoint and the
accuracy of measurement of film thickness. Accordingly, gas contained
in the material before mixing is sufficiently removed under reduced
pressure at 10 Torr or less. In the case of a usually used stirring blade
- mixer, the mixture is stirred at a revolution number of 100 rpm or less
$0.as not to permit bubbles to be incorporated into it in the stirring step
~after mixing. The stirring step is also preferably conducted under
‘reduced pressure. When a rotating mixer is used, bubbles are hardly

31



Though no specific limtation is placed on a thickness
(d) of a light-transmtting region, it is preferably
that a thickness (d) thereof is equal to or |ess than
that of a polishing region. To be concrete, a
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The method of suppressing the scatter of thickness includes a
-method of buffing the surface of a light-transmitting region. Buffing is
- conducted preferably stepwise by using polishing sheets different in
grain size. When the light-transmitting region is subjected to buffing,
the surface roughness is preferably lower. When the surface
‘roughness is high, incident light is irregularly reflected on the surface of
the light-transmitting region, thus reducing transmittance and reducing
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| ayer, a thickness thereof is nore preferably on the
order in the range of from0.01 to 1.5 mm while in a
case where a cushioning effect is inparted to a water
perneati on preventive layer itself without |[|amnating
a separate cushion layer on the water permeation
reventive layer, a thickness thereof is nore
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the light-transmitting region.

The polyurethane resin is a particularly preferable matérial
because it is excellent in abrasion resistance and serves as a polymer
having desired physical properties by changing the composition of its
starting materials.

The polyurethane resin comprises an organic isocyanate, a
polyol (high—molecular—weight polyol and low-molecular-weight polyol)
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be mentioned.. The nunber-average nol ecul ar wei ght of
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The proportion of the organic isocyanate, the polyol and the
chain extender in the polyurethane resin can be changed suitably
depending on their respective molecular weights, desired physical
properties of the polishing region produced therefrom, etc. To obtain
the polishing region excellent in polishing characteristics, the ratio of
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descri bed above. A stabilizer such as an anti oxi dant
etc., a surfactant, a lubricant, a pignent, a filler,
an antistatic and other additives my be added if
necessary to the pol yurethane resin. The pol yurethane
resin is preferably fine-cell foam When the
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' I; d irring. (3) Curi t
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Isocgapeate-tefmuvsted prepmlpmierr er for dispersing the
s £ YifeddS$hsed surfactant is added to an isocyanate-terminated
prepolymer and stirred in an inert gas, and the inert gas is dispersed as
fine cells to form a cell dispersion. When the isocyanate-terminated
prepolymer is in a solid form at ordinary temperatures, the prepolymer
1s used after melted by pre-heating to a suitable temperature.
(2) Step of mixing a curing agent (chain extender)
A chain extender is added to, and mixed with, the cell dispersion
under stirring.
(3) Curing step
The isocyanate-terminated prepolymer mixed with the chain
extender is cast in a mold and heat-cured.
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surfactant -contai ning i socyanate-term nated prepol yner
to formfine cells with the inert gas, known stirrers
can be used without particular Ilimtation, and
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components, and thus the diameters of cells are not increased. The

curing reaction is conducted preferably at normal pressures to stabilize

the shape of cells.

- In the production of the polyurethane resin, a known catalyst
promoting polyurethane reaction, such as tertiary amine- or
organotin-based catalysts, may be used. The type and amount of the
catalyst added are determined in consideration of flow time in casting in
a predetermined mold after the mixing step.
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nol ded articles. The polishing region serving as a

polishing layer is produced by cutting the above

prepared pol yurethane foaminto a piece of

predeterm ned size. A polishing region of the

invention is preferably provided with a depression

and a_protruysion structure for holding and renewi ng a
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The method of forming the depression and protrusion structure
s not particularly limited, and for example, formation by mechanical
cutting with a jig such as a bite of predetermined size, formation by
casting and curing resin in a mold having a specific surface shape,
formation by pressing resin with a pressing plate having a specific
surface shape, formation by photolithography, formation by a printing
means, and formation by a laser light using a COg2 gas laser or the like.
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t hi ckness includes a nmethod wherein a bl ock of the
fine-cell foamis cut in predeterm ned thickness by a
slicer in a bandsaw systemor a planing system a
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Fig. 4 is a schematic view of a structure of the polishing region 8
provided with an aperture 11 and Fig. 5 is a schematic view of a
structure of a transparent member 12 into which the 11ght-transm1tt1ng

region 9 and the water permeation preventive layer 10 are integrally

.

formed as a single piece.
Methods for forming an aperture in part of a polishing region are-
exemplified as follows: 1) a method in which a resin sheet with a
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thereby formthe aperture. Note that no specific
limtation is placed on a size and shape of the

aperture. On the other hand, nethods for fabricating a
transparent menber into which a light-transmtting
region and a water perneation preventive layer are
integrally formed as a single piece are exenplified
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manufactured.
A method in which a double sided tape is sandwiched between

the polishing region and the transparent member, followed by pressing
is exemplified as a means for laminating the polishing region and the
transparent member one on the other. Alternatively, an adhesive may

be coated on a surface, followed by adhesion.
The double-coated tape has a general constitution wherein an
adhesive layer is arranged on both sides of a base material such as a
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polishing.pad by neans of a cast nol ding nethod. A
polishing region 8 in which an aperture 11 is forned
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a water permeation preventive layer formed with the same material as a
light-transmitting region is adhered onto the rear surface side of the
polishing region. A double sided tape or an adhesive is used in
adhesion. However, neither the double sided tape nor the adhesive is
‘provided in a portion where the aperture and the water permeation
preventive layer. Thereafter, a light-transmitting region forming
material is cast into the aperture to cure the material, to thereby, obtain

the light-transmitting region and the water permeation preventive layer
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side surface of the water perneation preventive |ayer.
In the later construction, a slurry can be prevented
fromintruding into the inside fromthe side surface
during polishing with the result that separation

bet ween. the polishing region and the water perneation
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preferably softer than the polishing layer.

The material forming the cushion layer is not particularly limited,
and examples of such material include a nonwoven fabric such as a
polyester nonwoven fabric, a nylon nonwoven fabric or an acrylic
nonwoven fabric, a nonwoven fabric impregnated with resin such as a
polyester nonwoven fabric impregnated with polyurethane, polymer
resin foam such as polyurethane foam and polyethylene foam, rubber
resin such as butadiene rubber and isoprene rubber, and
photosensitive resin.

Means for adhering the water permeation preventive layer to the
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transmttance that a detection precision for an
endpoint is affected. The double-coated tape has a

general constitution wherein an adhesive layer is
arranged on both sides of a base material such as a
nonwoven fabric or a film. The conposition of the
adhesive layer includes, for exanple, a rubber-based
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As described above, the double-coated tape has a general
constitution wherein an adhesive layer is arranged on both sides of a
base material such as a nonwoven fabric or a film. In consideration of
removal of the polishing pad after use from a platen, a film is preferably
used as the base material in order to solve a residual tape. The
composition of the adhesive layer is the same as described above.

- {Second and Third Inventions)
A polishing pad of the invention has at least a polishing region, a

light-transmitting region, a cushion layer and a water non-permeable
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i n physical properties. Especially preferable is a
pol yuret hane resin controllable of |ight scattering
due to dressing marks during polishing and high in
wear resistance. Raw materials for the pol yurethane
resin is the raw materials simlar to those of the

A ratio anbng an organi c isocyanate,

flrst |nm§ﬁt|on.

ealaf) f ¢ 8 a chain extender can be altered properly

: aCCOfdlﬁ&t%ﬁaﬁﬂﬂseﬁtih%éﬂﬁgﬂph%r%?ﬁtﬂﬁgg eg?o pro &? W
[

ht-transmttin

{
Igﬁg‘f"é%lﬁlﬁ?r{%qo t@r@lﬂset(?f t&dﬁ it laﬁenttl@ner m@rl@ﬁémaﬂla@d in
- thelligtittrahengivting irBGiorel SRS 4l %at@fﬂa_l bI%eHrlﬁ 4 ?Bﬂghmg

of.from30 to.75 degrees, aratio

TEEIPR PhAdPatftiianalogoys g sratgrial @S@ﬁamnﬂts(pehalemg region
i iptdrsioall prpertiss. E@p@@laﬂ&%@érattﬂ’e id B?cﬂ \HiPEh e resin

rgan| i socyanate’ | s
CB?‘g‘FCé%g’g f%igﬁ% @fﬁ)ﬁea b‘F tg. (ﬁeﬁ@rg mazks diariag polishing
apdeh@tahiweanrébgtaﬁ@@e of fromO 95 to 1.05. In
or der to us.t a e ess D aof the
I'i ght P {1?1‘% A&EgPB 8 ¢ 5c§18) 18 the Xaye majsgials

sghilar d)rmtBGStt of The fiegt ﬁﬁﬁent&ﬁy OA risfieViimon@! &8 UrEhARY
fIC I'i m Tation

A e hoyt as
ispREaBEE T pRkED Al fittiaiBreirRdetesh fin mlered Beoperly
actardimg o mohcamﬂwmﬂml and debatatghysibat fii’dpemes of a

T TS NE Y s

A@kﬁphal’dlaesia Dam;ﬁ & llghﬂtm‘aﬁstxﬁt@ng gedioassdl h@ctbyﬂall in the range

ofSbAEBE olfs Bt S siidin of & Gl Bbial Bniionahgroups
1ns@ md:}allearaila cldalmezeﬂehyileh éhydyose lg&*@ﬁb@ h+ tﬁhﬁm@fdtﬁos) to
at e

th%%l?‘a{ﬂﬁlt 1%5?(3&%,%% G r| 5 ﬂeﬁyolrcaﬁlc 1socyanate is preferably
1ntt|he(17_ange| of 015 tp L2 p:hmispita‘bqbref@aw lin @Bt e geUsifrém 0.95

{opp et hyl ene gl ycol ester, ethylene glycol nonobutyl
er acetate and di et hyl ene gl ycol nonobutyl ether

‘ ac et dnherdeand sehosy anofpkemnHardueds Esoﬁﬂ@(llghtftﬁhnsmlttmg

reBREEO Beapdr b Afickne€ ol Bty fp & 25 dkscany ol known
Pl@ﬁ»ta@ztlc caerbﬁ:: em;ﬂoy(edl gvithoat plaeingyl E;Pgeiﬁc: Iri]ﬁmauitﬁ] thereon.
Ex an 'ﬂ‘fere | 1nngC b Bt{lﬂégﬂwﬁi{ gﬁqthﬁé aa ﬁ’éﬁlﬂl y
phitialate diaghyl pbltl;laleﬂfh diteutyd phthiatateh i zneﬂgahekyl)r om

oot MADRICIER SGudSTheR ! o e

‘ acmk esters ghicht aadsodtyl adipategy m@ e&gylhbﬁyhﬁdipmd difsdrivthyl
. e an
adip8Patbit S2BGcaft, WA ShhAcafh St fehieate and, 25
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di(rethyiexyl) sebacate phosphorlc acid triesters such as tricresyl

phosphate, tri(2-ethylhexyl}phosphate and tri{2-chloropropyl)phosphate;
glycol esters such as polyethylene glycol ester, ethylene glycol
monobutyl ether acetate and diethylene glycol monobutyl ether acetate;
-and epoxy compounds such as epoxidized soybean oil and €POxy
aliphatic acid ester. Among them, preferably used is a glycol
ester-based plasticizer containing no active hydrogen from the viewpoint
of compatibility with a polyurethane resin and a polishing slurry.
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pol yur et hane resin. The pol yurethane resin can be
produced in a simlar nethod as that in the first

i nvention. The nmethod of preparing the
light-transmtting region is not particularly
limted, and the light-transmtting region can be
prepared according to nethods known in the art. For
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polishing region is made and a manufacturing method therefor and the

material of which a polishing region is made and the manufacturing
method therefor are similar to those in the first invention.

No specific limitation is placed on a material of a water
non-permeable elastic member and any of materials may be employed
as far as they can impart water resistance and elasticity and a hardness
- lower than a polishing region and a light-transmitting region, and
examples thereof include: a rubber, a thermoplastic elastomer and a
composition (a pressure-sensitive adhesive or an adhesive) containing a
water non-permeable resin such as a reaction curable resin.
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silicone rubber, acrylic rubber and urethane rubber
fromthe viewpoint of adherence to materials of a
polishing region, a light-transmtting region or a
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Examples of the crosslinking agent include: a silane compound, a
. polyisocyanate compound, an epoxy compound, an aziridine compound,

a melamine compound, a urea compound, an hydride, a polyamine and

a carboxyl group containing polymer. In a case where a photo-curable
resin is employed, a photo-polymerization initiator is preferably added
thereinto. In addition to the components, various kinds of
conventionally known additives can be added, such as a tackifier, an
age resister, a filler and a catalyst.

No specific limitation is imposed on a method for manufacturing -
a polishing pad of the second invention and various kinds of methods
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In the methods for manufacturing a polishing pad, no specific
limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon

- oxide gas laser and a method in which a work is cut by a tool such as a

bite. Note that no specific limitation is placed on a size and shape of

the aperture A.
Though no specific limitation is imposed on a width of an
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light-transmtting region occupying in the polishing
pad. If a groove wdth is less than 0.5 mm it is
difficult to cast the water non-perneable resin
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section 26 of the aperture B to then heat the composition, irradiate the
- composition with light or expose the composition to moisture, to thereby
cure the composition and to thereby form the annular water
non-permeable elastic member 23 covering the contact portion.

In a second concrete example, a cushion layer 20 is adhered
onto a polishing layer 19 having a polishing region 8 and an aperture A
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coated over a contact portion between the rear surface
25 of the light-transmtting region and a section 26
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limitation éé lpdm:d(hpara inseammsi€or bbiiak the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon
‘oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
the aperture A.

Contact widths of the rear surface of the light-transmitting

region and the section of the aperture B with the water non-permeable
elastic member are preferably in the range of 0.1 to 3 mm and more

- preferably in the range of from 0.5 to 2 mm from the view point of an
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is simlar in the first invention. . Means for

adhering the polishing region to the cushion | ayer
i nclude: for exanple, a nmethod in which a double sided

tape 24 is sandw ched between the polishing region
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{polyvinyl ch%oride polytetrafluoroethylene, polyvinylidene fluoride and
the like) polystyrene, an olefin-based resin (polyethylene, polypropylene
‘and the like) and an epoxy resin. The materials may be used either

- alone or in combination of two or more kinds. Note that it is preferably
10, as a material of the light-transmitting region, use a material similar
in physical properties to a material of which the polishing region is
made or to the polishing region itself. Especially desirable are a
synthetic rubber and a polyurethane resin capable of suppressing light
-scattering in the light-transmitting region caused by dressing marks

during polishing and high in wear resistance.
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light-transmtting region high in light transmttance,
preferably used are acrylonitrile-butadi ene rubber
and/ or pol ybut adi ene rubber. Especially preferable is
a crosslinked acrylonitril e-butadi ene rubber. Raw
materials for the pol yurethane resin is the raw
materials simlar to those of the first invention.
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A dispersion of the thickness in values of a light-transmitting
region is similar to those in the first invention.

No specific limitation is placed on both of a material of which a
polishing region is made and a manufacturing method therefor and the
material of which a polishing region is made and the manufacturing
method therefor are similar to those in the first invention.

No specific limitation is placed on a thickness of a polishing
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in predeterm ned thickness by a slicer in a bandsaw
systemor a planing system a nethod that involves
casting resin into a nold having a cavity of
predet erm ned thickness and curing the resin,
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In a third concrete example, as shown in Fig. 12, a polishing
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In the methods for manufacturing a polishing pad, no specific
- limitation is placed on a means for boring the polishing region and the
~cushion layer, and, for example, a method for boring them by pressing a
‘tool having a cutting ability, a method using a laser such as a carbon
-oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
the aperture of the polishing region.

-No specific limitation is placed on materials of a cushion layer
-and a double sided tape and an adhering method, which is similar in
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No -specific limtation is inposed on materials of a
polishing region and a light-transmtting region in
the invention as far as the polishing region and
light-transmitting regi on have a concentration of Fe
of 0.3 ppmor less, a concentration of Ni of 1.0 ppm
concentration of copper of 0.5 ppm or
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_ phé%a&ﬁngflzﬁtlgﬁ%e photosensitive resin using a photo-dimerization
reaction of a functional group introduced into a side chain of a linear
polymer, and a photo-polymerization type photosensitive resin using a
photo-radical polymerization of an olefin, a photo-addition reaction of a
thiol. group to an olefin and a ring opening addition reaction of an epoxy
group and the like.
In order to reduce a metal content in a polishing region and a

light-transmitting region, it is preferable to decrease a metal content in

raw materials used in synthesis of the resins.
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met hod, but, in the invention, the polyner is
preferably produced using apparatuses or appliances
each having no nmetal surface or a chrone plated
surface in contact wwth a raw material and/or a
reacti on product therefromthrough all the production

process. t hereof. A productl on process for a polyne
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‘non-metal coat is formed and the like. Examples of a non-metal coat
include: a resin coat, a ceramic coat, a diamond coat and the like, on
which no limitation is imposed.

No specific limitation is placed on a resin of which a coat is
made and any of resins for coating excellent in anti-corrosion and
extremely less in metal contamination may be adopted. A fluororesin
is preferably used because of especially being excellent in anti-corrosion

and extremely less in-metal contamination. A concrete example of a
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wavel ength region of from400 to 700 nm If a |ight
transmttance thereof is |ess than 10% a tendency

arises that a reflected light is weaker due to an
i nfluence of a slurry supplied during polishing or
dressing marks to thereby reduce a detection precision
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Appliances or apparatuses used in production of a polymer such
as a polyurethane are usually fabricated with metals from the viewpoint
of a strength or the like. Especially, used from the viewpoint of
anticorrosion or workability are iron, aluminum, copper, zinc-plated
steel, stainless steel (a stainless steel is generélly an alloy composed of

Fe, Ni and Cr). Since the appliances or apparatuses are brought into
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appar atuses havi ng surfaces brought into direct
contact with a raw material and/or a reaction product

therefrom and made of a material other than a netal
or chronme plated. Thenethod of preparing the
light-transmtting region is not particularly

.imted, and the light-transmtting region can be
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structure, means a groove or a hole formed on a member surface by
. cutting or the like. If macroscopic surface depressions and protrusions
~exist on a polishing side surface of the light-transmitting region, a
slurry containing additives such as abrasive grains is collected in
depressions and scattering and absorption of light occur, which tends
to affect detection precision. A surface of the water permeation
protective layer has also preferably no macroscopic surface depressions

and protrusions. If macroscopic surface depressions and protrusions
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light-transmtting region is nore than that of a
pol i shing region, an adverse possibility arises that
causes a scratch on a silicon wafer by the action of
a protruded portion during polishing. No specific

limtation is inposed on a material of which a
i s, made and a fabrication nethod,
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A polishing region is preferably provided with a depression and a
protrusion structure for holding and renewing a slurry. Though in a
case where the polishing region is formed with a fine foam, many
openings are on a.polishing surface thereof which works so as to hold

the slurry, a depression and protrusion structure are preferably
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Is not particularly limted, and for exanple,
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polistung region. In a case where buffing is adopted, a polishing belt,

for example, over which abrasive grains are fixedly spread is used for
‘the buffing, wherein preferable is a polishing belt less in metal content.
No specific limitation is placed on a method for manufacturing a
polishing pad having a polishing region and a light-transmitting region
-and, for example, a method according to the fourth invention is

exemplified as the method therefor.
A polishing pad according to any of the first to fifth inventions is
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required such as a information recording resin board
and an MEMS elenent. A polishing pad of the invention
is effective for, especially, polishing a silicon
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pohstq otralg anlasnz?etjtloen In a case where a silicon wafer is polished,
employed are aqueous suspension containing SiOz, CeO2, AlxQ3, ZrOa,

- MnOgzand the like. An abrasive grain is altered according to a kind of
an object to be polished: In a case where an object to be polished is a
silicon oxide on a silicon wafer, an alkaline aqueous solution containing
5102 or a neutral aqueous solution containing CeO; is generally used.
In a case where an object to be polished provided on a silicon wafer is

made of a metal such as an aluminum, a tungsten, copper or the like,
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in drops for the purposes to reduce a frictional
resi stance between a wafer and a polishing pad,
decrease scratches and to control a polishing

vel ocity. An enornous influence is exerted to a
polishing quantity of an object to be polished by a
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TR NN e R T
is aguinsted for @eirhphi bg L@Qﬂg b pblibhing apparatus including a
polishing platen 2 for supporting a polishing pad 1, a supporting stand
{polishing head) 5 for supporting a semiconductor wafer 4, a backing
material for uniformly pressurizing the wafer, and a mechanism of
feeding an abrasive 3. The polishing pad 1 is fitted, for example via a
double-coated tape, with the polishing platen 2. The polishing platen 2
and the supporting stand 5 are provided with rotating shafts 6 and 7
and arranged such that the polishing pad 1 and the semiconductor

- wafer 4, both of which are supported by them, are arranged to be

to
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al kaline or acid slurry fed thereto. Protrusions on
the surface of the sem conductor wafer 4 are thereby

renoved and polished flatly. Thereafter, a
sem conductor device is produced therefrom through

di ci ng, bondi ng, packaging etc. The seniconductor
an_arithnetic processor, a nenory

device is used.in
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{Measurement of specific gravity)

: Determined according to JIS Z8807-1976. A polishing region
cut out in the form of a strip of 4 cmx8.5 cm (thickness: arbitrary) was
used as a sample for measurement of specific gravity and left for 16
hours in an environment of a temperature of 23+2°C and a humidity of
50%+5%. Measurement was conducted by using a specific gravity

hydrometer (manufactured by Sartorius Co.,Ltd).

(Measurement of Asker D or A hardness)
Measurement is conducted according to JIS K6253-1997. A

. polishing region, a light-transmitting region, a foam layer or a water
non-permeable elastic member cut out in a size of 2 cmx2 cm
(thickness: arbitrary) was used as a sample for measurement of
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A polishing region cut into a circle of 7 mmin
di ameter (thickness: arbitrary) was used as a sanple

for neasurenent of conpressibility and conpression
recovery and left for 40 hours in an environment of a
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Compression recovery (%) = {T3 — T2)/(T1 —T2)}x 100
-T1: the thickness of the polishing region after the polishing
~region in a non-loaded state is loaded with a stress of 30 kPa (300
g/cm?) for 60 seconds.

T2: the thickness of the polishing region after the polishing
region allowed to be in the T1 state is loaded with a stress of 180 kPa
(1800 g/cm?) for 60 seconds. '

T3: - the thickness of the polishing region after the polishing
region after allowed to be in the T2 state is kept without loading for 60
seconds-and then: loaded with a stress of 30 kPa {300 g/cm?) for 60 -

seconds.
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measured using a mcroneter. For neasurenent, a
dynam c viscoelasticity spectroneter (manufactured by
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[First Invention]
(Fabrication of Polishing Region)

Put into a reaction vessel were 1479 parts by wt of toluene
diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene
2,6-diiscyanate at a ratio of 80 to 20}, 3930 parts by wt of
4,4 -dicyclohexylmethane diisocyanate, 25150 parts by wt of
Ppolytetramethylene glycol (number average molecular weight of 1006
and molecular weight spread of 1.7), 2756 parts by wt of diethylene
glycol and the mixture was heat agitated at 80°C for 120 min to obtain
a prepolymer of isocyanate equivalent of 2.10 meq/g. Mixed in a
reaction vessel were 100 parts by wt of the prepolymer and 3 parts by
wt of a silicone-based nonionic surfactant (SH192, manufactured by
Dow. Corning Toray Silicone Co., Ltd.) and a temperature of the mixture
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continuously agitated for about 1 mn, the reaction
solution was cast into a pan type open nold. Wen the
reaction solution lost fluidity, it was put into an
oven and postcured at 110C for 6 hr to obtain a

pol yur et hane resin foam bl ock. The pol yuret hane resin
foam bl ock was sliced with a band saw type slicer
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Example 1

100 parts by wt of liquid urethane acrylate (Actilane 290,
manufactured by AKCROS CHEMICALS CO.) and 1 part by wt of
- benzyldimethyl ketal were agitated with a planetary mixer
(manufactured by THINKY Corporation) at a rotation number of 800
rpm for about 3 min to obtain a liquid photocurable resin composition.
A release film was temporarily attached onto a surface of the fabricated

- polishing region and the polishing region was set in a mold frame.
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singl e piece. The buffing machi ne was used to buff a

- surface of the water perneation preventive |ayer to-

adj ust a thickness precision thereof. A thickness of
the light-transmtting region was 1.27 mm and a
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cushion |layer. Thereafter, the double sided tapes and
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5}‘%’ :%ransmttrng region and a water perneation
entive layer are forned |ntegrally as a single

pi ecd twanspateritcaicebéy intearbicH tide Sighitl@an SRERE: togion

Then 0 arts wt Qf the
anftifl, oler BETRe S gn AFERLNG ladarere foripedintogrally as a
singknpidati was fgbricated byemeanisgirp8ihilap@hdHROtd hat in
Exﬁlth%é ad Thereafter, a double sided tape {a double tack tape,

manufactured by-Sekisui Chemical Co., Ltd.) was adhered to a surface

-of the water permeation preventive layer using a laminator. Then, the

surface thereof was buffed and then, a cushion layer made of a
corona-treated polyethylene foam (TORAYPEF with a thickness of 0.8
mm, manufactured by TORAY INDUSTRIES, INC.) was adhered onto the
double sided tape. Then, a double sided tape was further adhered on a
surface of the cushion layer. Thereafter, the double sided tapes and

‘the cushion layer were removed in the area coinciding with the
light-transmitting region in a size of 51 mm x 13 mm to thereby

manufacture a polishing pad.
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94t s by w of liquid urethane acrylate (UA-101H ,
ured by Kyoei sha Chemical Co., Ltd.) were used

fact
E’*Wli of 100 parts by wt of liquid urethane
acr yA ms@fﬁé 'ﬂa%f‘ﬁra%%mﬁﬁﬂﬁ{lﬂ%tdjﬁ)g $8ns of a similar method -

“to that in Example 1 with the exception that, in Example 1, 80 parts by
wt of liquid urethane acrylate (Actilane 290, manufactured by Aczo
Nobeles Co.}, 20 parts by wt of liquid urethane acrylate (UA-101H,
-manufactured by Kyoeisha Chemical Co., Ltd.) were used instead of 100
parts by wt of liquid urethane acrylate (Actilane 290, manufactured by
AKCROS CHEMICALS CO.). A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
1.3% and a compression recovery percentage of 94.3%.
Txample 6

A polishing pad was manufactured by means of a similar method
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- AKCROS CHEM CALS CO. ). A light-transmtting region has

physi cal properties of an Asker hardness A of - 87
degrees, a conpressibility of 1.3%and a conpression
recovery percentage of 94.3% Exanple 7 A polishing
pad was manufactured by nmeans of a simlar nethod
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AKCROS CHEMICALS CO.). A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of

- 1.3% and a compression recovery percentage of 94.3%. The foam layer.

has physical properties of an Asker hardness A of 80 degrees, a
compressibility of 3.4% and a compression recovery percentage of
93.1%.

Example 9
Put into a reaction vessel were 14790 parts by wt of toluene

diisocyanate (a mixture of toluene 2,4-diisocyanate/ toluene

2,6-diiscyanate at a ratio of 80 to 20}, 3930 parts by wt of
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meq/ g. 100 parts by w of the prepolyner was wei ghed
and put into a vacuumtank and a gas renmaining in the
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Example 10
128 parts by wt of a polyesterpolyol synthesized from adipic acid,

hexandiol and ethylene glycol {number average molecular weight 2050)
and 30 parts by wt of 1,4-butanediol were mixed and a temperature of
the mixture was controlled at 70°C. 100 parts by wt of
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pol i shing region and the polishing region was set in a
nold frame. Thereafter, the m xture was cast into a
space section for formng an aperture and a water
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4,4’-diphenylmethane diisocyanate a temperature of which was
- adjusted at 70°C in advance was added into the mixed liquid and thus
obtained mixture was agitated with a planetary mixer {manufactured by
THINKY Corporation} at a rotation number of 800 rpm for about 3 min
to obtain a mixture. The mixture was cast into a mold (see Fig. 7)
having shapes of a light-transmitting region and a water permeation
preventive layer. A temperature of the mold is set to 100°C. After
vacuum defoaming of the cast mixture, the defoamed mixture was
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light-transmtting region was 1.27 nmand a thickness

of the water perneation preventive |ayer was. 25 m
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-defoamed prepolymer was 29 parts by wt of
- 4,4’-methylenebis(o-chloroaniline) melted at 120°C in advance and the
mixture was agitated with a planetary mixer (manufactured by THINKY
Corporation) at a rotation number of 800 rpm for about 3 min. The
mixture was cast into a mold and after vacuum defoaming of the cast
- mixture, the defoamed mixture was postcured in an oven at 110°C for 9

hr to obtain a polyurethane resin sheet. Thereafter, both surfaces of
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A doubl e sided tape (a double tack tape, manufactured
by Sekisui Chemcal Co., Ltd.) was adhered to a
surface on the other side of the fabricated polishing
region fromthe recessing surface using a |am nator.
Then, the surface thereof was buffed and then, a
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Corporation) was added as an alkaline slurry during polishing at a flow
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-of a polishing platen was 35 rpm and a rotation number of a wafer was

30 rpm. Wafer polishing was conducted while a surface of a polishing
pad was dressed with a #100 dresser. Conditions for dressing were
such that a dressing load 80 g/cm?2 and a rotation number of the

dresser was 35 rpm.
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Exanpl e 5 Water | eakage was not seen even after 1800
mn. Exanple 6 Water | eakage was not seen even after
1800 mn. Exanple 7 - Water | eakage was not seen even
after 1800 min. Exanple 8 Water | eakage was not seen
even after 1800 mn. Exanple 9 Water | eakage was not
seen even after 1800 mn. Exanple 10 Water | eakage
Teddedot seen even after 1800 min. Exanple 11 Water

| eakage was not seen even after 1800 min. Conparative
Exanple 1 Water | eakage occurred after 1400 mn. As
is-clear from Table 1, with the polishing pad of the
first invention. adopted, a slurry | eakage from '
between a polishing region and a light-transmtting
region was prevented for a long tinme. (Second
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| Cdmgrentive | (Fabricgfi.on Polishin

| Fxgmpledt il on Exanp aterlle%{(a EETTHTS %t‘?rgg‘gg“%ﬂﬂ vessel
were 100 parts by w of polyether-based prepolyner
(Adi prene L-325, manufactured by Uniroyal Chem cal
Cor pévsaisidaar fionh Tabled) withobrt pelistoimgopacd of Zhedirse)

mgél}?? act antl:Jt ?M&@u%ln%l?g agt cl?@%‘ g st gl n@“ﬁ*f‘&fsﬁm and

-a Ighti-trensnating tegion avak prevmitpdrfarwbr@‘tmtfe m xture
(Sf&%rﬁpm‘;eqit(ﬁ,ﬂ at 80C. The m xture was

- -(Fabrication of Light-transmitting region)

(e

Mixed together were 128 parts by weight of polesterpolyol
synthesized by adipic acid, hexanediol and ethylene glycol (number
average molecular weight of 2400), 30 parts by wt of 1,4-butanediol and
a temperature of the mixture was controlled at 70°C. Added into the
mixture was 100 parts by wt of 4,4-diphenylmethane diisocyanate a
temperature of which was controlled at 70°C in advance, followed by
agitation for about 1 min. - The mixed liquid was cast in a vessel kept at
100°C and postcured at 100°C for 8 hr to produce a polyurethane resin.
The produced polyurethane resin was used to fabricate a
light-transmitting region (with a size of 56 mm in length and 20 mm in
width and with a thickness of 1.25 mm) with injection molding. An
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vigorously agitated at a rotation nunber of 900 rpm
for about 4 mMmn wth agitation blades so that bubbles
were incorporated into the reaction system Added
into the reaction systemwas 26 parts by w of
-4, 4' - et hyl enebi s(o-chl oroani I i ne) (1 HARACUAM NE M,

| HARA CHEM CAL | NDUSTRY CO., LTD.)
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sol ution was cast into a pan type open

%rrleactl on.
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a rleﬁ{%]ter %gla re% a size of 60 nm x rr%)
g ogictip PRV 26 & e arigan EgpoRPen

'mWais P hehedheateamtiopr edleitﬁ)"rﬂlmcﬂlﬂﬂ '19ﬁrasf]i)uf" Ehto an oven
i shin

ar CRESREe AN PG T PRl obapithame oo oarm
- bldci-br |’Hm pdlymcdthahbn@sﬁﬁ ﬁbaﬁﬁ El@dknhé@ lsﬁééd RVIPRY bhed saw

o SRR A Pt BT Blifs Bebretsinans
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hifRAeS; BrodofIn ﬁhsgﬁiia@%ﬁe%ﬁtﬁaﬁm e Bhe hait-treated

s fa:‘;tep'aﬂ peinkheat te Birrh @ 8foWith 2predBtermined diameter (61

. -cm) and recessing was applied on a surface of the disc using a recessing

-machme (manufactured by TohoKoki Co., Ltd.) to form concentric
circular grooves each with a width of 0.25 mm and a depth of 0.40 mm
at.a groove pitch of 1.50 mm. A double sided tape (a double tack tape,
manufactured by Sekisui Chemical Co., Ltd.} was adhered onto a

- surface on the other side of the sheet from the recessing surface with a
laminator and thereafter, an aperture A (a size of 60 mm x 24 mm) for

fittingly inserting a light-transmitting region was punched at a
predetermined position in the recessed sheet to thereby fabricate a

CJ"
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" (Manuf acture of Polishing Pad) Exanple 1 A. cushion

| ayer nmade of a corona-treated pol yethyl ene foam
(TORAYPEF with a thickness of 0.8 mn, manufactured by
TORAY |INDUSTRIES, INC.) and a surface of which was
buffed was adhered onto a pressure sensitive adhesive
surface of a polishing region attached wth a double
Rolisdhdng spgionaatitpehed with ardtbleasided tEpenpMhelfabtidatcd

o seoF R g el i 05 AT AUNEH B B

urface of the hion
03 (i asepegifie grasitinag 0.86) envisiter hasinessoD G63megrees,
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Py 0% PO Rep Do S butly pekogitPl ke g5 0%

? Steraes moddys of X75pMRBadt ed | i ght-transmitting
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(annul ar grqove width of 2 nm). Thereafter, a silicone

seal aftPQIEIIDE TR atteched witheENBDbMEsitled tapaliy was
- famstatettlyy hi@an2HNH i i '
o lmtﬁﬂ&\ée&; he G'i%l%l i shi%lﬁﬁgﬁﬁﬁﬁﬁégé%ﬁ%r%goﬁpﬁ &P le
S EBPePEIon thatad size i apsstibiecA avas st to Hmpen x 20
n(m. hei ght of 1 mm and an Asker hardness A of 27
er hardness D of 4 degrees) and to

regs,or a .

@é%b‘ﬁ%f&?%ogpﬁﬁghlﬂﬁ hgdbad. Exanple 2 A poli shing

Epachplad manuf actured by neans of a simlar method

that jn anple 1 with the exception that in Exanple
15 A SpEhRR L yoiadeasl B ror s FooNedplue taiane doa

(TCEMEYPRE with, a tthid;l"\meAku (ﬂﬁ%&ﬁ,dnidiﬁAi{%%f@'uﬁd bf}e[t‘ORAY

e . _An r rdness 0 e Wat er

NSRS A Ve oiadth £S5 s el “Hashapaadgried Wompahered
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. ar_ net hot o tha

2 TS Aok g dredebBeatarhin et Eramile 1

withasldminapexyThese e dchibk M@eﬂ%ﬁ%&%ﬁ@?%ﬁ? gﬁgface

VEDI NE Cq. . Lt was.used in
- of i Ealson faficr The cHRBISH Kir ¥he pulaelefd So as to form a

hobe wifie ansablof 58 asbi € 14eMPE witBi 2hslehnesshéd sk Srder to
pal i shing pad

o ﬁt{\}g@pﬁsﬁfg@tIﬁﬁf%%&&s“eﬁ%égﬁ?gbfﬁgégﬁ%%gm forsm an gperiawre B.
- Thien, Exfaipica téd dight-trae sexieikireBid dlad AttR@§ih&edteddinto

the aperture A (annular groove width of 2 mm). Thereafter, a silicone
sealant (8060, manufactured by CEMEDINE Co., Ltd.) was cast into the
annular groove so as to be higher by 1 mm above the polishing region

- and cured in that state to thereby form a water non-permeable elastic
member (a height of 1 mm and an Asker hardness A of 27 degrees or an
Asker hardness D of 4 degrees) and to manufacture a polishing pad.

to .

Example 2
A polishing pad was manufactured by means of a similar method
~-to that in Example 1 with the exception that in Example 1, a
urethane-based sealant (S-700M, manufactured by CEMEDINE Co.,
Ltd.) was adopted instead of the silicon sealant. An Asker hardness A
-of the water non-permeable €lastic member was 32 degrees (Asker

hardness D of 7 degrees).
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ur et hane- based seal i ng agent descri bed bel ow i nst ead

of the silicon sealant. An Asker hardness A of the

wat er non-perneabl e el astic nmenber was 55 degrees

(Asker hardness D of 14 degrees). The urethane-based

seal ing agent was prepared in a way such that an

| socyanate prepol yner (L100, manufactured by Uniroyal
$ Cor poration) controlled at 80C and

_ 4&§ }1 ;:ontrol I e%éd%ﬁ%%%mf%a cﬁ%qgé%%??m§1?1W@ﬁmOd
ghim Example 1 vath shefexiceptipandiad ingExamdeilpargelaspic
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Ehgt‘g‘?ﬂpﬁﬂ by irradiation with ultraviolet. An Asker
angpiess A of the vvater non- per neabl e el astic rrenber
vvas fg ges. (Asker hardness D of 26 degrees).
" hundr &03%5}‘%63? mgpgipeiveeddpy masanyg A&msuml@r method
tft 1mEEtafrqﬂt3Ulr aﬂtfbyhé\% St GhiE ML Ok Flelth 1@'110'31 par t

m xed

o% q{g dlrreth ketgp were agitat
- \%qlﬁ‘n& P3G BG %wa;gs ﬁ&@?‘@’d“@?ﬁﬂl‘ﬁpﬁl@e silicon
seadantr aAh ket h&dz%s%tAQﬂ tREb&ter HorB Yo rnfdiBIE Rlastic

mgg_g%et 3 m§$to obtgdAg%{g |Ia%al d photocurabl e resin

gsVeP 8spp & ot Adpdegiseshg pad
~Was Mﬁaemm&wed%eaﬁngfag%rﬁl Whs PrepBREQOh alWal R¥ich
| tha?ﬁ%%%aeﬁs%m oSl TRATROraddY Hrdpeyal
ChemitdrCormmation] Toterglsdht 8@"@%’1‘@' e 2 A cushion

| ene foam

f,.a cor n -treated pol y
i EReRaR o it e dahehe (b Azt aratrobgd at
101CRAs o NDHBERIERt wéke nired s Gutf6®18F ralibGT i488yanate
grgﬂij g_%g\lqas adher ed ﬁto1 pressure sensitive adheslve
{ SreroumLashl - %lre -on attached with a double
Esgiroplt $ape fabricated in Fabrication Exanple 2 with a

| Th doubl e i ded dher ed_ont
b B e S BT o R ameBR by Pipierethod

to phat fre@Exempk 1 amtham exdepltdMiAx B Eﬂxéﬁl P0a MM X
tt| n ly

'Phlr!:ﬁ%ée@r‘gavﬂgé rl]"egm co A u{;](égq%s ngsplg%gfr oLoB > §hli1qggqe sealant
anddiearesin composition was photocured by irradiation with
-ultraviolet. An Asker hardness A of the water non-permeable elastic

- member was 70 degrees (Asker hardness D of 26 degrees).

One hundred parts by wt of urethane acrylate (Actilane 290,
manufactured by AKCROS CHEMICALS CO.) and 1 part by wt of
benzyldimethyl ketal were agitated and mixed with a planetary mixer
(manufactured by THINKY Corporation) at a rotation number of 800
rpm for about.3 min to obtain a liquid photocurable resin composition.
Comparative Example 1

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that no water non-permeable

elastic member was provided in an annular groove.
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to thereby forman aperture B. Then a fabricated
l[ight-transmtting region was fittingly inserted into
the aperture A to manufacture a polishing pad. Note
that since the light-transmtting region and the
aperture A were the sane size as each other, no
(flearance ari ses Dbetween the polishing region and the

IYReriEn BFpmpIeE regi on.  Conparative Exanple 3 A
ot o R, M Er FRME OF Gl RARE pllvcPa gl e B
('Fﬁh%ﬁ?&ﬁ it acthigkaesmnB O sew, seatitfptagehby TORAY
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sgehedwREhR € t )
e ngfﬁgd:eﬁg%ﬁ%f%wﬁﬁ%%@%ﬁ%mple-2
d%} Egﬁé}lpaﬁqr ¢y 2 deuble stled trpe was adhered onto a

sdrfdce mftthlt'cﬁ‘mﬁbﬁ(l or
o PN HPELIR S o o

formnuf a tur %6
%gétf’lr}b t"’1 26OV ey rh“n@“ﬁ@@ﬁh@@r@lmmmchﬁi in
ot todfi ﬁ@éﬂth bh g
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refybooh e ﬂuhhgly&hkérteagﬁt% the ﬁ;ﬁér?@% Aoc?t QthﬁJai:
vvere conduct eval uation of water
poffiy ﬁ‘ﬂﬂifﬁ hatesinggdhedight K@&?@l&uﬁglrﬁgmﬁan@lrthe
ap&@turenAandrd tler eafrecsize sseldth obseY, \fﬁi LRBrifSe arises

R SR 5 o DR LB hemmniinmeagionde o

Carhpapatlvsﬁlxmn @dsand eval uation of water |eakage 76
riteria. In Tabl e 2,

t her %oﬁsgﬁﬁed i :‘]%*t%%h%#f%g'lc}#a%tvtwﬁg | msensef simipr spethod

to ¢hatiin |Exmnptﬂf & withthiehetcoptiod tieat irs BbiypleSS 42,
¢s Corpor ati on)

. Cabot M.,croel e
ur%‘ gvgggﬁ ERget AeSbrd éaﬂgimlﬂ@tﬁ@@l olkthe gllvalona
'Se;”j@"” R BtatLon nunber o e bt e nEer e b Elasticy
mrp%ggrw $éf 8RS unber of a wafer was 30 rpm \afer

pol i The rtge‘nhanedmiwd seh v ke eﬁt sl 9 £edanPR |Wa%h 56h
vl\@&aga\r%ga}stsed th a ﬁégg dressegr. i tions
r'esstn & GPR ng'( aqt% ¥ Y Wmabnd
Chamloahﬂmporanme)r caritrolleddte80®/T ayrs 35 rpm 0: no
4,4! lﬂéfﬁ&i&ﬁ@ﬁlﬁo—cﬁlof‘oha%l ne ?(ItPﬁgRR%l}ANHNbSMEI‘e %g?llu%ggtured
by IHARA CHEMICAL INDUSTRY CO., LTD.) controlled at 120°C as a
curing agent were mixed so that a molar ratio of an 1socyanate

- group/an amino group was 1.05/1.0).
(Evaluation of Water Leakage)

A polishing apparatus SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
continuously polished for 30 min and thereafter, visual observation was
‘conducted on the inserted portion of a light-transmitting region on the
rear surface side of the polishing pad and evaluation of water leakage
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x: slurry | eakage at the inserted portion is

recogni zed (Defornmation Eval uation of

Light-transmtting region) A wafer was polished by

means of a simlar nmethod to that as described above.
Thereafter; a light-transmtting regi on was observed

and defornatlon eval uation of the light-transmtting
Warordueied wihdie: following arfterizol Iloviiatje &, itheré are lshown
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uniformt y ( %(5) _
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(Dhﬁ)mamhumgﬂuaagncﬁf 21 tithgnlshﬁfﬁ ¢ FasisAj tting
regi strain.and I Mensi oE ) changeﬁgenerat ed

[t ARG VeS RaleRed PRnFeRs o acsiiaaicsbien tedthat as
dqmnthedralbm edfha@aftbe aﬂ@ftb@dnsﬁﬁﬁhﬁl&%e RINGas! dBserved

aclPhEhrR PSRN, 35l oDer At pErTectTy Seal
. conducted Wlth the following criteria. In Table 2, there are shown
results of the evaluation. Note that with more of non-uniformity of
dressing scratches in generation, a light-transmitting region is easier to
be deformed during polishing.
O:-dressing scratches generated on a light-transmitting region surface -
with uniformity '
X: dressing scratches generated on a light-transmitting region surface

with non-uniformity

{Table 2}
Evaluation of | Evaluation of |
water leakage | deformation |
Example 1 O O
| Example 2 @ O
Example 3 o O
Example 4 0] O
Example 5 o o
Comparative
Example 1 X o
‘Comparative
Example 2 X X
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bet ween the polishing region, the light-transmtting
region and the cushion layer, slurry | eakage can be
effectively prevented from occurring. (Third

I nvention) (Fabrication of Light-transmtting region)

M xed together were 128 parts by wei ght of
di pi ¢ acid, hexanedi ol
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yet
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Ltd.)
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e reaction
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lightotsansmitting regiom (fithabdioe bf 6655 ShirCRf IMdth #nQaSls mm
in w#lth and with a thickness of 1.25 mm) with injection molding. An
Asker hardness D of the fabricated light-transmitting region was 59
degrees,

(Fabrication of Polishing region)

Mixed into a reaction vessel were 100 parts by wt of
polyether-based prepolymer (Adiprene L-325, manufactured by Uniroyal
Chemical Corporation, with an NCO concentration of 2.22 meq/g) and 3
parts by wt of a silicone-based nonionic surfactant (SH192,
manufactured by Dow Corning Toray Silicone Co., Ltd.) and a
temperature of the mixture was controlled at 80°C. The mixture was
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type slicer (manufactured by Fecken-Kirfel) to obtain
a pol yurethane resin foam sheet. Then, the sheet was
surface buffed to a predeterm ned thickness with a
buffi ng machi ne (manufactured by AM TEC Cor porati on)
to thereby obtain a sheet wth an adjusted thickness
vpreC|S| on (a sheet thickness of 1.27 mm). The
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a compressibility of _1.0%, a compression recovery percentage of 65.0%
and a storage modulus of 275 MPa).
(Manufacture of Polishing Pad)

Example 1

- A cushion layer made of a corona-treated polyethylene foam
{TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY

INDUSTRIES, INC.) and a surface of which was buffed was adhered
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wat er non-perneabl e. elastic nmenber (a contact w dth
of 2 mmand an Asker hardness A of 27 degrees) was

formed to thereby manufacture a polishing pad.
Exanple 2 A polishing pad was manufactured by neans of
a simlar method to that in Exanple 1 with the
e>%cetionthat in Exanple 1, the follow ng ]
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4,4’-methylenebis(o-chloroaniline) (IHARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.) controlled at 120°C as a .
curing agent were mixed so that a molar ratio of an isocyanate
group/an amino group was 1.05/1.0).

Exampie 3
A polishing pad was manufactured by means of a similar method

to that in Example 1 with the exception that in Example 1, a
urethane-based sealing agent (S-700M, manufactured by CEMEDINE
Co., Ltd.) was used instead of the silicon sealant. An Asker hardness A
of the water non-permeable elastic member was 32 degrees.

Example 4
‘A polishing pad was manufactured by means of a similar method

to that in Example 1 with the exception that in Example 1, an
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The ur et hane-based sealing agent was prepared in a

Way such that an isocyanate prepol yner (Coronate
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(E(valgatupryofﬁmteg@eaka g&e inserted portion is

T A A
Machine Tool Works Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
- continuously polished for 30 min and therealter, visual observation was
conducted on the inserted portion of a light-transmitting region on the
rear surface side of the polishing pad and evaluation of water leakage
- was conducted with the following criteria. . The above operation was
- repeated till a polishing time reaches 420 min in total and water leakage
was evaluated by a similar method to that as described above. In Table
3, there are shown results of the evaluation. Polishing conditions were
such that a silica slurry (SS12, manufactured by Cabot Microelectronics
Corporation) was added as an alkaline sharry during polishing at a flow
rate of 150 ml/min, a polishing load of 350 g/cm?2, a rotation number of
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pol yuret hane resin foam sheet. Then, the sheet was
surface buffed to a predeterm ned thickness with a

buf fAsgs ebsy R6n{ TRBW 8C by HGVRLindMd Ehnular water
non-perimeable elastic member covering a contact portion over a contact
portion between the rear surface of a light-transmitting region and the

- section of an aperture B, slurry leakage can be effectively prevented.
{Fourth Invention]

Fabrication Example 1

(Fabrication of Polishing Region)

‘Mixed together in a flucroresin-coated reaction vessel were 100
parts by wt of a filtered polyether-based prepolymer (Adiprene L-325,
manufactured by Uniroyal Chemical Corporation, with an NCO
concentration of 2.22 meq/g) and 3 parts by wt of a filtered
‘silicone-based nonionic surfactant (SH192, manufactured by Dow
Corning Toray Silicone Co., Ltd.} and a temperature of the mixture was
controlled at 80°C. The mixture was vigorously agitated for about 4
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Corporation) to thereby obtain a sheet wth an

adj usted thickness precision. (a sheet thickness of

1.27 mm). The buff-treated sheet was punched to form

a disc with a predeterm ned dianmeter (61 cm and
recessing was applied on a surface of the disc using a
recessin machi ne (manufactured by TohoKoki Co.,
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- to thereby fabricate a polishing region attached with a double sided tape.

The fabricated polishing region had physical properties of an average

- bubble diameter of 45 um, a specific gravity of 0.86, an Asker hardness
- D of 53 degrees, an Asker hardness A of 95 degrees, a compressibility of
-1.0%, a compression recovery percentage of 65% and a storage modulus
of 275 MPa),
Example 1
{Manufacture of Polishing Pad)

A cushion layer made of a corona-treated polyethylene foam

(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
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conpressibility of the light-transmtting regi on was
2.5% and an Asker hardness A was 61 degrees. The
light-transmitting region was fittingly inserted in
the hole for insertion to manufacture a polishing pad.
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{(withrebsizew{SSBonnpm length and 19 mm in width, and with a
thickness of 1.25 mm) was obtained by cutting the polyurethane resin
sheet. A compressibility of the light-transmitting region was 0.5% and
‘an Asker hardness A was 95 degrees. The light-transmitting region
was fittingly inserted into the hole for insertion to thereby manufacture
a polishing pad. Light transmittance were 21.2% at a wavelength of
400 nm, 64.4% at a wavelength of 500 nm, 73.5% at a wavelength of
600 nm-and 76.8% at a wavelength of 700 nm.

(Evaluation of Polishing Characteristic)

A polishing apparatus SPP600S (manufactured by Okamoto
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An in-plane uniformty was cal cul ated from neasured
film thickness values at 25 points arbitrarily
selected on a wafer using the following forrmula. Note
that decrease in in-plane uniformty value shows a
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slurry (S$12, manufactured by Cabot Microelectronics Corporation) as a
polishing slurry was added at a flow rate of 150 ml/min during '
polishing. Other polishing conditions were set such that a polishing
load was 350 g/cm?, a rotation number of a polishing platen was 35
rpm and a wafer rotation number was 30 rpm. After polishing, the
number of streaks with 0.2 um or more in width on the wafer was
counted with a wafer surface inspecting apparatus (WM2500)
manufactured by TOPCON CORP. In Table 4, there are shown results
of the measurement.

(Evaluation of Thickness Detection)
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Compressibility {%) Polishing In-plane Evaluation of
Polishing | Light-transmitting | Velocity | uniformity | Sl | tpickness
region region (A /min.) (%) detection
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compressibility of a light-transmitting region larger than that of a

As is clear from Table 4 that by employing a polishing pad with a

polishing region, a protrusion of the light-transmitting region from a
polishing pad surface during polishing can be prevented from occurring,
- which makes it possible to suppress deterioration in polishing
characteristics (in-plane uniformity and the like) and generation of
scratches on a wafer.
[Fifth Invention]
Example 1

(Fabrication of Light-transmitting region)
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aglpation blades so that bubbles were incorporated into the reaction

system. Then, weighted with a fluororesin-coated weighing vessel and
added into the polymerization vessel was 780 parts by wt of
4;4’-methylenebis(o-chloroaniline) (IHARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.) melted at 120°C in
advance. After about 4 min of agitation, the reaction solution was
cast in a fluororesin-coated mold. When the reaction solution lost
fluidity, it was put into an oven with a nichrome heating wire section in
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abrasive grains is provided (manufactured by RI KEN
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(Manufacture of Polishing Pad)
A cushion layer made of a corona-treated polyethylene foam

{TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
INDUSTRIES, INC.) and a surface of which was buffed was adhered
onto a pressure sensitive adhesive surface of a fabricated polishing
region attached with a double sided tape with a laminator. Then a
double sided tape was adhered onto a surface of the cushion layer.
The cushion layer was punched so as to form a hole with a size of 51
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A fabricated pol yurethane foamfor a polishing region
and a fabricated pol yurethane for a
light-transmitting region were carboni zed and ashed
(5500 and thereafter, residues were dissolved into

1.2 N hydrochloric acid solution to thereby obtain
test |liquid was neasured
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polishing.. Other polishing conditions were such that a polishing load

was 350 g/cm2, a rotation number of a polishing platen was 35 rpm, a

- waler rotation number was 30 rpm. A polishing time was set to 2 min

- The wafer after polishing was subjected to RCA cleaning and to
cleaning using a 5% dilute HF for removing a chemical oxide film
formed during the cleaning. Thereatfter, the wafer was dry oxidized at
900°C for 2 hr. An oxide film thickness at this time was about 300A.
An Al electrode MOS capacitor was fabricated on the wafer and an
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non- def ect ed percentages of the test pieces. [Table 5]
Concentration of contained netals (ppn) Polishing
region Light-transmitting region Yield Fe Ni Cu zZn Al
Fe Ni Cu zZn Al [Exxanple 8 1.15 0.25 0.05 0.04 0.06
1.12 86 anple Co:; rative 0:27 0.07 1.17 0.68 0.35
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Comparative :
‘Examplel 10.27 10.07 0.4_4 0.09/1.1710.54]1.53]068(0.35|2.51} 40

As is clear from the results shown above, by polishing a wafer
using a polishing pad made of a polymer with a concentrations of
- specific metals lower than respective corrvﬂsponding threshold values,
- -metal contamination on a wafer after polishing was reduced, whlch
makes it possible to drastically i improve a product yield of a
“semiconductor device.
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CLAIMS

1. A polishing pad having a polishing region and a light-
‘transmitting region, wherein a compressibility of the light-transmitting

region is more.than a compressibility of the polishing region.

2. The vpolishing pad according to claim 1, wherein a
compressibility of the light-transmitting region is in the range of from 1.5
to 10%.

3. The polishing pad according to claim 1 or 2, wherein a

compressibility of the polishing region is in the range of from 0.5 to 5%.

4. The - polishing pad according to any one of the preceding
.claims, wherein the light-transmitting region has a light transmittance of
80% or more at a wavelength in all the region of from 500 to 700 nm in

wavelength.
5. A method for manufacturing a semiconductor device

comprising steps of polishing a surface of a semiconductor wafer using a

-polishing pad according to any one of the preceding claims.
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