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first polishing layer (10). [0013] FIG 3B is a
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oval , or rectangle. \Wien the transparent w ndow
portion is oval or rectangular in shape, the
transparent w ndow portion typically has a length of 3
emto 8 cm(e.g., 4 cmto 6 cn) and a width of 0.5 cm
to 2 cm(e.g., 1 cmto 2 cnm. Wen the transparent
W ndow portion is circular or square in shape, the
transparent wi ndow portion typically has a dianeter
width) of 1 cmto 4 cm(e.g., 2 cmto 3 cnm.
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pol i shing pad can conprise any suitable material,

whi ch can be the sane or different. Desirably, the

first polishing |layer, second |ayer, and transparent
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phyllosilicates (e.g., mca particles), cross-linked

pol yner particles (e.g., polystyrene particles),

wat er - sol ubl e particles, water-absorbent particles,

hol | ow particles, conbinations thereof, and the |ike.
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second aperture. [0032) The polishing pad of the
invention is particularly suited for use in
conjunction wth a chem cal - nechani cal poli shing
(CWP) apparatus. Typically, the apparatus conprises a
pl aten, which, when in use, is in notion and has a.
velocity that results fromorbital, linear, or
circular notion, a polishing pad of the invention in
contact with the platen and noving wth the. platen

comhOER. Hiltab® e@NcondositelinREs, i lexdntpdd, el fisidas &Ry, lﬁdﬂ{aﬁﬁe

mtr{d% d?a%m&odl&ﬁg %gd ggteﬁ%’hﬁ&%%&aq cﬁfé}gcsfltﬁél Hﬁﬁk%ﬁ X t he
m&%@FR?ﬁP‘é@e‘“‘f“ﬁk@? ‘&‘é’é“ W?ng %ﬂ“ﬁ > pI aced in
phosphinsilivete gless (RSEh borppliosphiesiticptelass @’PﬁG% snlheﬁgftrmmm alloys,

:and R brSdetrR@ivRd SarBENAIIEEs. ITBE SbikifRcd alsolchecomprilid) caBRe essentiany

of, érlégﬁs%?!gﬁaxy gg&éng ?en{?&kh&@ Bike m%& O%hi E'be&%ﬁ&ﬁs{ DEI NEEN.

lece to
matﬁfeﬂlﬁ %%udﬁﬁ@glemﬁ% licew po rf@fsg'@lﬂr: ?ﬁ? f‘g‘ns’ Ticon-
Mywmnamﬂgﬂhmmpwmmbs aliquid carrier (e g. an aqueous
carrier), a pH adjustor, and optionally an’ abrasi ve.
Dependi ng on the type of workpiece being polished,
t he polishing conposition optionally may further
conpri se oxidizing agents, organic . acids, conplexing
agents, pH buffers, surfactants, corrosion inhibitors,
anti-foam ng agents, and the |Iike. The CWVP appar at us
‘can be any suitable CWP apparatus, many of which are
known in the art. The polishing pad of the invention
al so can be used with linear polishing tools. [0033]
Desirably, the CVMP apparatus further conprises an in
situ polishing endpoint detection system many of
whi ch are known in the art. Techni ques for inspecting
and nonitoring the polishing process by anal yzing
light or other radiation reflected froma surface of
the workpi ece are known in the art. Such methods 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
"polishing process with respect to a workpiece 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
particul ar workpiece. [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 materials. For exanple, the polishing
pads can be used.to polish workpieces including menory
st or age
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devi ces, : gl ass substrates, nenory or rigid disks,
netals (e.g., noble netals), magnetic heads,
inter-layer dielectric (ILD) |ayers, polyneric filns,
| ow and high dielectric constant filns,
ferroelectrics, mcro-el ectro-nechani cal systens
(MEMS), sem conductor wafers, field em ssion
CLAﬂmsplays and ot her m croel ectroni c substrates,

eci al cro Iec r oni.c ubs €S conprising
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metal c ites inc netal,.nitrides
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carbi de and tungsten carbide), nickel-phosphorus,

al um no-borosilicate, borosilicate gl ass,

phéspho%h¢W%@@9gthﬁ@h@P$GWmﬂbnﬂ@ﬁhgspthWhﬂ@mpeﬂ@nass
weIdécBLP 263 firsShlibiaRg&T mani um al l oys, and _

|con/gernan um carbon all oys. The workpi ece al so
can conpri se, consist essentially of, or consist of

any. sui TM@SI&&@M@M% cp rwmaﬁ bR firdd lengBVhddabteridth are
Ifrﬁ% gﬁgggt N g gﬁs i ncl yde single-crystal
smat§F RS i 45 [ 354 stPrietoll FobeBiveanror phaus i 11 con,

silicon- on-insulator, and galllun1arsen|de 10 CLAI M5

1. 5A poky z i.cal..pol

copr O PAR 5%y RS TSR bR o
a&mb M5 hi ng surface and a flrst aperture having a first

| ength and first wdth, (b) a second Iayer conpri sing

a body and a second aperture having second | ength

antt secbifPFhitmpadgislaan b Wheecin é@c&ﬁmw@yé Withg compressible
matefalbst antially coextensive with the first polishing

| ayer and at |east one of the first length and first

width is smaller than the second | ength and second

W @t h, Tregpéstitypldyof chaivd 1 (wheran theipstimettd efltheyfirst aperture is
angldd! @nsparent wi ndow portion, wherein the transparent

8. The polishing pad of claim1, wherein the perimeter of the first aperture is
rounded.
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 aperture of the first polishing |ayer and the
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
adher ed The pélgink iph&&f PRI 1SRh&BinltAYRishide suFfa€e GThd BB NI
l.ﬁ@q}d 1of g}lé@l m 1, .wherein the t ransparent w ndow portion
POUTHNE R&T HEG T CMPHESS PPy STOYBRI8K™ng | ayer. 4. The
pol i shing pad of claim1, wherein both the first
| engt h ' ' . ar. er th 0 .
| ondt n AREpQlhnk i A5 B eVt R SR 6P Dfher sice
on thegperehe.ng pad of claim 1, wherein the gap has a width
of about 0.1 mmto about 1 mm 6. The polishing pad
of claiml1, wherein the gap is filled with a )
conlr%r esdnpPishing pagt plglaimi whepgin the traagpaneyt yyadpvpportionhasa
thickhess\hi [scésd thanehadaBickieed efithOdecédddayer.r st aperture is
angl ed. 8. The polishing pad of claim, wherein the
perimeter of the first aperture is rounded. 9. The
pol3.shi Aye pdihiog pad efichirt], whisssirethn fitsh polishap $qyar @ntprises
polyWefdgd@w portion is further disposed within the first
aperture of the first polishing layer. 11 10. The
polishing pad of claim1, wherein the polishing
sutd.aceTrd pdiRBing biddr clafR ] $hirflA Hea¥@Epateat #13@6w portion
co i ses, one or nore grooves. 11. The polishing pad
Cmmgﬁggﬁgpprgp 14t he grooves are aligned on either
side on the aperture. 12. The polishing pad of
clain, rei.n th ansparn,ent W ndow portion ha
¢ hiene TEC St betfor LRRRE Htiin e MR Bl vy g8t has o
light grepsridarice pabout] 136 offnere pbitile ang waaelength fbmiabdut 2¢¢hen & about
10.0608,fi rst polishing |ayer conprises polyurethane. 14.
""The polishing pad of claim1, wherein the transparent
wi ndow portion conprises thernoplastic polyurethane.
t1516.Th eTﬂ@ﬂgdlﬁ!ﬁhQ gacpé!(j:la?ﬁa 19l ﬁhéfhﬂa‘lhei M}ﬁitsa@itn{i “tiﬁﬁo_wt Iiortion
ransparent. wi ndow portiqn has a  |.i fransmttance
furbig SRR e il Seres e Ao APG Bt e h S RS $om
comtaiptiots tA€Gofi | m t 0 about

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

confains pores.

18. A chemical-mechanical polishing apparatus comprising:
(a) a platen that rotates,
~ (b) the polishing pad of claiml, and
{c) 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 workpicece comprising
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10,000 nm 16. The polishing pad of claim 14, wherein
the transparent w ndow portion further conprises
particles selected frompolymer particles, inorganic
particles, and conbinations thereof. 17. The
pol i shing pad of claim1, wherein the transparent

wi ndow portion contains pores. 18. A

chem cal - mechani cal polishing apparatus conpri sing:

(a) a platen that rotates, (b) the polishing pad of

cl ai m ,(i)andproeifing tiegplishing paduficlaimol,ds a wor kpi ece to be

pol i sheg byo&l%ﬁxigqxbd?ﬂnéc@ antﬁ &Ie%mm pﬂf,)!aﬁds hi ng pad
19. Th 3 h emo¥1ﬁ%the pghsﬁaing Pa% relgtwe to g&% abra c. tl(h)e

claim n SI
enﬂB@PﬁF”ﬁéﬁ@E*yHﬂ”§§§ﬁ@ﬂ¥wgﬁ A net hod of pollshlng a
wor kpi ece conprising 12 (i) providing the polishing

p aﬁh of gk ﬁieﬂibé— of c(l:in!n)zo GfHaLeBGhd MGGy MK anﬁﬁ-ﬁes%dnﬁoxt]ﬂé

o P LAk P BB o,
workpigse ©xaprage the swripises and thersbrpelishipg the wrekpiges, WM am¥ sétai m-
polisBihg endpoine detectilesystemnhod Ant her conpri ses nonitoring

- the progress of polishing of the morkpiece mhile the

p shi d,i d rel wour k
D th e TPRERRE TR S0P Bl e sy e R it
mp%@epolW%of&hp Vorkpipoe with s @Wpﬁgshémwow detection
syste@iet ecti on system 22. The nethod of claim 20, wherein
the nmet'’hod further conprises determ ning the endpoint
of the polishing of the workpiece with the in situ
pol i shi ng endpoi nt detection system 13
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