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[0008] The invention further provides a

chem cal - nechani cal polishing apparatus and nethod of
pol i shing a workpi ece. The CMP apparatus conprises (a)
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invention, and (c) a carver .that holds a workpiece to
be polished 3 by contactifg the rotating polishing
pad. The nethod of polishing conprises the steps of
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have been renoved so as to reveal an optical detection
port. [0015] FIG 6 depicts a cross-sectional side
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of the polyner sheet. The foam ng tenperature
typically is between the Tg and the nelting
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preferred enbodi nent, the igol yner sheet is prevented
fromuniformy absorblng t he supercrltlcal gas. For

shgﬁggpcgﬁé)dmlﬁg frﬁ#r%aeturgtre 69)%' u:% : ég Aﬁlh% %r Q%r &i 30 IhL S

ordg58)o LBt desprrtionfep %&? 0@%15@ o g ayy SHiEdly Lﬁf@ﬁfat“ﬁcﬁnti F‘Tcﬁ’-ﬁé of
suitkhde pedsyraeTypidaliy thealb®grtion bthyeis satfiel at attroctalempasiureSodh a
anﬁsgpm rd, Utk B of gm 8 ﬁroﬁ%égo%eQ éhea%z& b GnikdiRa

R Fgfpefaé“%ﬁr%l O RSt el ofie BRR R i °
degygese fhs|dpyemntion Fréa Thommonstefiting enyired Suyfeerdesarntion sep Wil
depdamicn ﬂﬂe tj@l ofymlynieead velliab @6 desorpiceabitios (@b pegpantereandle
pr&guré %Q?ﬁﬁnu%)é O@B%Yé %1910 frxﬂfiﬁéé‘?)?h%febt ' Cal gas

er
08, ﬁm%%e re%?wewe%q% Beplnet iretis v fobme
coraiinévéihts tegpetiaiure appligl dohpdiffenantddces wéhmb@ewhwn Bacrausga@

exteﬁtdff&dﬁﬁnglﬁ khepBlymershe s relhttd 18 PR oaRdaEpdRiE Sppliiig
[
ﬁ&{t lteﬁ{geﬁmﬁgrtd ﬁéh e Br PRI g&g%a%ﬁ%{ %ankg@ B b QBB

deaﬁﬁ&fg%ﬁqgé%s erenfippiosifics pa %fqﬁﬁfeg%imﬁs#a%m}n foataelyiee
sheet né¢oaidinglyp the meﬂnnd ¢dmeprisds § pladispa prdsaindr dest hevingo first face

- an8 W RRbA fadd vaddr eE?a‘ied ﬁ&gﬁéﬂu tlﬁ ﬁ?@%&&e Bf @d‘uﬁé’r&rﬁﬂaﬂﬁﬁé fpgl of

oduci t he
pn%%ﬁ‘” xg% I NVo vé@ t mmogmg %#u4mﬂaﬁ
tergpegaie tat 1p phose the de ?fﬁhft mgmwr é@@tn@bpieqmg aase%qyé &ce piths ¢ aI
polyasr heet uadep n eieddeemperte thet il badovothe Bisempdérating, @idl owi ng

(i) RAnRY N BIymh 8RL:. trhe se&ﬁi’d&én@efaﬁnéjtﬁﬁ 85 Beidh e Tgé;the %
erts cet, or

PolHESS C&ahm PR apehys b el P gt bl

the ssepyd mpafa@reaﬂ%%ahomherag Srthorrky bahyﬁévt @h&fé@e telswﬁsre

- of {he Yirsh fole ofthd po)ynmﬂﬁhe&eo that thé @cond Wice unddived 16 fexmid} thinGhs

ﬁr?ﬁ%fr??gg HoBO Rou{ furRlcoh el ?‘JS‘;}?““’!‘W@?“" 28 Hove.
§??’§ﬁ nae @r Dtk & SO SR e SPORIAL 1 hat
ranlcbﬂl edliag @@pbews formed Wijleghe qawné éraeoichibrndimprs ghest is

malidindd @hbsamtially shoeth tilgsiatudiny do noidettbnrlifednediahdreiims
no§ crltlcal gas durlng step (i) Typlcally t he
sheet t 1 i1l be ful aturated. in
”smléfed fegluiq “(992/ ‘8 G‘Y Pﬁgiﬁqﬁés%?* P mg BB GONYERR
d%rent ppim)er 1¢Eine h@m@l:ffﬂrenbphwp@ propeticst{e gc differentcF s)anhe

" subdddyedSdlihk a@zle@oinﬂﬁoj%@w T pficlag iheAMdthod SbinbrBd Be steps of (i)

plagﬂlg ﬁ:{%kﬁuﬁl Iai}éé?) sheet ﬁxkh%r &3&8& Fxleés&% i ﬁlg Erel:e%cec 3: Ie.ed The

supegerificad gasforea nide ?’E’cl"rdd’ﬁn?dr A e {E) f;&hnegl-% ﬂlegﬁé%-layerawlys’ér
shaetinta rtemim esthice thyt iy Abowd theT4 diet lbastape daytrnf ¢he pblymienshe e eaé (iii)
Syt IR, waﬁeﬁkheq&ye}sqme bélﬁmh@ﬁadth%%%ﬁfféﬁﬁ%rﬂﬁnﬁatlo

rease the esorptlo
Pf°9§fﬁﬁs. Bl ~‘=°f? PSR by pe G RS Wi Tt
ﬂwtpyb@mswmb eDyAHaR 2 él?eweq Horosidy deppite einp fogmp %W%dhﬁoﬁamp ons
foafringgronditiensp Ehcafbaning prnckss gnd easlitioay caa belanyl df thokeydiscamtd vy
be 5 mnutes or nore (e.g., 10 m nutes or nore).
10052] In another preferred nethod, the pol yner sheet
is selectively foaned through control of the
tenperature applied to the different faces of the
pol ymer sheet. Because the extent of foaming in the
pol ynmer sheet is related in part to the tenperature,

appl yi ng



different tenperatures to either face of a solid
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a single-layer porous polynmer sheet to a tenperature
above the Tg of the polyner, such that the polyner
begins to flow and fill in void spaces. Accordingly,
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nunber of pores on one or both faces of the pol ynmer
sheet can be reduced to forma polyner |ayer having
| ower porosity or even having no porosity. For
exanpl e, a porous polyner sheet can be selectively
anneal ed on one face of the polyner sheet, can be
passed through a sinteringébelt that heats one or
both faces of the polymer sheet, or can be heated.in
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di fferent physical property, for exanple the foam ng
~techni ques discussed above, do not give rise to such
a defined structural boundary. The absence of the
structural boundary | eads to inproved del am nation
resi stance and better polishing consistency. [0056]
The foll owi ng exanple further illustrates the
i nvention but, of course, should not be construed as
inany way limting its scope. EXAMPLE [0057] This
exanple illustrates a nethod of producing a
mul ti-1ayer polishing pad of the invention conprising
~a porous |ayer bound to a non-porous |ayer w thout the
use of an adhesive. [0058] Solid thernoplastic
-pol yur et hane sheets (Sanples A and B) having an
average thickness of 1500 gm were saturated with CO2
(approxi mately 50 ngl g thernoplastic pol yurethane
sanple) at nomtenperature and 5 MPa pressure. A pl.ot
of the CO2 uptake as 16 a function of tine is shown
in FIG 7. The COsaturated sanples A and B were then
held at roomtenperature and atnospheric pressure for
20 mnutes and 120 m nutes, respectively, during
which tinme partial desorption of the CO2 fromthe
pol ymer sheet occurred. A plot of the CO2 |oss as a
function of tinme is showmn in FIG 8. The anmount of
CXx2 |loss formthe sanples was 4.5 ng/g (9% and 13.5
mg/ g (27% thernoplastic polyurethane sanpl e,
" respectively. After partial desorption, sanples A and
B were foanmed at 93C. SEMinmges of foanmed sanples A
and B are shown in FIGS. 9 and 10,



respectively. Sanple A has a total average thickness
of 1500 m and conprises a 50 pm solid polishing pad
| ayer and a 1450 pm porous polishing pad | ayer. Sanple
B has a total average thickness of 1500 pm and
conprises a 200 msolid polishing pad | ayer and a 1300
pm porous polishing pad [ayer. [0059] This exanple
denonstrates a nmethod for preparing a nulti-I|ayer
pol i shing pad of the invention without requiring the
use of an adhesive layer. Cainms: 1 A polishing pad
for chem cal - mechani cal polishing conprising an
optically transmissive nulti-Ilayer polishing pad
material, wherein the optically transm ssive
pol i shing pad material conprises two or nore |ayers
that are joined together without the use of an
adhesive. 2. The polishing pad of claim1l, wherein the
cigpti cally transm ssive nmulti-layer polishing pad
material is formed by coextrusion. 3.' The polishing
pad of claim1l, wherein the optically transm ssive
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10. The polishing pad of claim 8, wherein the first trausmissive layer comprises
a first polymer resin, the second transmissive layer comprises a second polymer resin, and
the first and second polymer résins are different.



11. The polishing pad of claim 10, wherein the first
transm ssive | ayer conprises a thernoplastic

pol yur et hane and the second transni ssive | ayer
conprises a polyner resin selected fromthe group
consi sting of polycarbonates, nylons, polyolefins,
pol yvi nyl al cohol s, pol yacryl ages,

pol ytetrafl uoroet hyl ene, polyethyleneterephthalate
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17. A method of polishing a workpiece comprising

@ providing the polishing pad of claim 1,

(i)  contacting a workpiece with the polishing pad, and

(iii) moving the polishing pad relative to the workpiece to abrade the
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workpiece and thereby polish the workpiece.



