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first polishing layer. A preferred polishing pad comprises grooves (50) in combination with

an aperture (15) having a rounded perimeter (16) as shown in FIG. 5.



transparent w ndow portion typically has a length of 3

cmto 8 cm(e.g., 4 cmto 6 cm and a width of 0.5 cm
WO 2008/0821763 €. g., 1 cmto 2 cm). Wien the transpeeEnE2004/030105

Wi ndow portion is circular or square in shape, the

transparent w ndow portion typically has a di aneter

(e.g., width) of 1 cmto 4 cm(e.g., 2 cmto 3 cn).
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addition, the workpiece can comprise, consist essentially of, or consist of any suitable metal



of the third aperture woul d be approxi mately equal to

those of either the first aperture or the second
wa@p@sise7es [ 0032] The polishing pad of the i nveel/USI004/630105

particularly suited for use in conjunction with a

chem cal - mnechani cal polishing (CVW) apparat us.

Typically, the apparatus conprises a platen, which,
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conposition therebetween, so as to abrade at |east a
portion of the workpiece to polish the workpiece. The
pol i shing conposition typically conprises a |iquid
carrier (e.g., an aqueous carrier), a pH adjustor, and
optionally an abrasive. Depending on the type of
wor kpi ece bei ng polished, the polishing conposition
optionally may further conprise oxidizing agents,
organi ¢ acids, conplexing agents, pH buffers,
surfactants, corrosion inhibitors, anti-foam ng
agents, and the |ike. The CMP apparatus can be any
sui tabl e CVP apparatus, many of which are known in the
art. The polishing pad of the invention also can be
used with Iinear polishing tools. [0033] Desirably,
the CMP apparatus further conprises an in situ
pol i shi ng endpoi nt detection system nany of which are
known in the art. Techniques for inspecting and
nmoni toring the polishing process by analyzing |ight or
other radiation reflected froma surface of the
wor kpi ece are known in the art. Such nethods are
descri bed, for exanple, in U S. Patent 5,196, 353, U S.
Patent 5,433,651, U S. Patent 5,609,511, U S. Patent
5,643,046, U. S. Patent 5,658,183, U S. Patent
5,730,642, U S. Patent 5,838,447, U S. Patent
5,872,633, U S. Patent 5,893,796, U S. Patent
5,949,927, and U. S. Patent 5, 964,643. Desirably, the
i nspection or nonitoring of the progress of the
pol i shing process with respect to a workpi ece being
pol i shed enabl es the determ nation of the polishing
end-point, i.e., the determnation of when to
term nate the polishing process with respect to a
parti cul ar workpi ece. [0034] The polishing pad of the
invention is suitable for use in a nmethod of polishing
many types of workpieces (e.g., substrates or wafers)
and wor kpi ece nmaterials. For
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exanpl e, the polishing pads can be used to polish
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pol'ishing Tayer-tonprising a polis |ng surface and
matgriakst aperture having a first length and first Mﬁdth
(b) a second | ayer conprising a body and a second
apertur FRE f 1! SRR RSO MILE dperty
vvhzr ei nﬂtleﬂgo lgﬁe}g%ﬁa )%gr is sulbst Eﬂ?l ally coéxt %ﬁrs,l r\?és
anglgfl.t h the first polishing layer and at |east one of the
first length and first width is smaller than the
segond {ena SEE AlrBin i1fePeRBERE ¥&hy i i@k
a substantl ?ﬁ ??ans%@?éﬁ? mn% g&?portlon nﬁgﬁgfn °
roundgg transparent

9. The polishing pad of claim 1, wherein the transparent window portion is
further disposed within the first aperture of the first polishing layer.
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Wi ndow portion is disposed within the second aperture

of the second |layer so as to be aligned with the first
wap@siseres of the first polishing | ayer and thePCT/US2004/030105

transparent w ndow portion is separated fromthe body

of the second | ayer by a gap. 2. The polishing pad of

claim1l, wherein the transparent w ndow portion is

adhered to the first polishing layer. 3. The polishing

pag. of T}te%bﬁ@hin pAl8F Ethit 1, %etet@m@ Pgﬁsgfrhtg stt\tf&@%mheetst' on

I we hto the first polishing .
pomb@ﬁ @ﬁfﬁﬁtﬁaﬂn@P“§P5?Wi meﬁﬁ@?@tn both t he flrst
length and first width are snmaller than the second

I emgt h BRGSSERH W Ebih 10, %Qt%ﬁttthélgtjobfves areTétgnéaQJn'eﬁﬂér@me
onﬂ% f cIa|n1 wherein thé gap h a w dt

The pollshlng pad of cIalntl, mhereln the gap
i's fllled with a conpressible material. 7. The

]Ploir?! f hi 'a']!‘lg pPRGhif pad bREIFmL1, WHRRIEHE trgtlhslﬁz;rﬁﬁ Wlﬂﬁg@ﬁorﬁén o8
tthkeFSé%tﬁt fq Wﬁtﬁﬁ?ﬁee%bﬁgp?ﬁ%@q@fe?t he fir g t Ioaper ture

is rounded. 9. The polishing pad of claim1, wherein

t he tr anpefidits pall BEOWNP O R, the ﬁts%&ttﬁfnrg%y%p&ﬁﬁﬂses
h|n the first aperture of the first polishing

pdng 1110. The polishing pad of claim1, wherein the
pollshlng surface of the first polishing |ayer further

comorl Sﬁépgmlr%rpa&@maﬁ{ DOMRRin the EQ@S Rehd whiRgphach of
grooves are al |gned on e|ther

Cmn@?ﬁ%mgﬁuPﬁﬁn b@w 12. The polishing pad of claim
1, wherein the transparent wi ndow portion has a

thigknegs prkiﬂnf‘ 3ry'%d besigint hﬁQ/hEtI@ﬁ tﬁ@ﬂré‘rﬂ?}ﬁéﬁ vahdolWWortion has a

second | ayer, po i shin C a|m
light fyapsuufiance ﬂg{ PioF wer ep"é Iat legst ‘V%Y%’&Eg gé‘i‘?ﬁ’r%"é’é@ to 10,000 nm.
pol yuret hane. 14. The pollshlng pad of claiml,

Whey, ei nfhtelﬁgllghfr%%@ BF Bl W4, Wﬂ@l’éﬁngﬁ?«‘f frét@ﬁ‘ar&ﬁ Rt doHER rtlon
t hane. oli.shing pad o

t her nopl ast |
Furthgy SEPIRPRS DA B PAEoTs PR EAEIRCo RS BT PEOA s

combinations thereof.

17.  The polishing pad of claim 1, wherein the transparent window portion
contains pores.

18. A chemical-mechanical polishing apparatus comprising:

(a) a platen that rotates,

(b)  the polishing pad of claim 1, and

(© a carrier that holds a workpiece to be polished by contacting the rotating
polishing pad.

19.  The chemical-mechanical polishing apparatus of claim 18, further
comprising an in situ polishing endpoint detection system.

20. A method of polishing a workpiece comprising

12



light transmttance of 1% or nore at at |east one

wavel ength from 200 n to 10,000 nm . The polishing
w@aws082763 ai m 14, wherein the transparent w ndB@T/US2004/030105

portion further conprises particles selected from

pol ymer particles, inorganic particles, and

conbi nations thereof. 17. The polishing pad of claim

1, wher®i n pheidingihs peliseing pad ofchbaimgdor t i on cont ai ns

pores. (9. AvelsikGalREIIANRpdlihinmppar at us

conpr i sl ng
pol i shiy p‘o‘t‘b‘)‘%ﬂfg tE?%‘ﬁ’ﬁ]i"ig pagirfalat(‘@)togl V&c?réri’l?écre % etgf‘d%ta?ds
a workkistead thaelyepapich the wedkplye.cont acti ng t he rotating
pol i shing pad. 19 The chem cal - mechani cal poli shing

appar at.ys of cI furth ng an.in si.tu

pg 1 Shl% a“Ei 2? feb‘ht ﬁ@n‘ﬁf 1%6 %?%ﬂ“@F ng
the ppagréss bf prglshmg/of thp vedgicce miiile ﬁlemg»hﬂm@g Padpis movediraigtitete the
Worlﬁbﬁ!cé Wb%e ﬁ’l?edwmcpl%eadnmmreﬁo& bdlish ;@tﬂ?é:&/érﬁﬂle@e Wk kRGeS,

pol 1 shin , (111) noving the polishing
p"h%ﬂﬁ]@elnéﬂoé‘%tl quéls?%%‘gmr kpi ece to abrade the workpi ece
and thereby polish the workpiece. 2 . The nmethod of
cl & m 26, MRS RIM IR0, qﬁlteﬁ%jth@ HieiHdg ‘Turﬁ@ﬂ&fnﬁp?ﬁ@s determining

e S W R, S R o R

systedbr kpi ecet o abrade the workpi ece and t hereby polishing
the workpiece, with an in situ polishing endpoint
detection system 22. The nmethod of claim 20, wherein
the nmethod further conprises determ ning the endpoi nt
of the polishing of the workpiece with the in situ
pol i shing endpoi nt detection system 13
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