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pol i shing pad. [0037] The polishing pad can conpri se
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[0041] A polishing pad produced by the inventive
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perforations which faci Iitatg the lateral transport of

a polishing conposition acro 9 the surface of the

pol i shing pad. Such grooves, channels, or perforations
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%f?%ﬁl&%ﬁ fq PBB%P %waﬂﬂo}esw Ry mefm%@mqoa@awma@qumwﬁga liquid
@ader§e. g darcepedns chitier)] apk adjuster, aet dptidnallyanabragive. SBepending on

@d %E L oﬁéB e(:@ﬁe élédlﬁﬁeldl Mlﬁ%Bﬁéﬂﬁ*?g%ﬁlhgﬁndM ({af)qgﬁf%lly%qﬁi/ iBifther

Featur onen
BIEFSR PHEIZIPB AL PEABIF P5idb AFTEIGHE PESBy By PR SpHfactants
chirfobien inhipides) siati-foamirgragaes and e liksi The ClRdppdians @albe any

&19[%9 %MP @%ﬁragl-g r{gf%f lvﬁlmhrllge g/n(fﬁ) {Heglﬂa IPL)HS ﬁ‘%&)ads %roduced by

npri se l'es inc brasive
féﬂe Hgfenﬂvme&hwd&wén bapsed mlféél}learﬁa ihmrto articles,
oaa4gr - sAIpuhd:lﬁngqaaﬂtpmdlueﬁ bywhd @keriis aicthed t:arp’(&fltsb@hleﬁe or

%‘Blogﬁy it %E h{eﬁ%ﬁ' oncid %Pgmluit{(ﬁ%eé[s&gﬁe%] oﬁsﬂ%% ﬁaﬁh F&gex%gle the

trve me
gq]p,s]plggjpafckﬁan bs &sqdrin e@ypbingtion;vath agubprdg The subpad can be any suitable

SibpAY. Galtaie ﬁfb@ﬁusﬁﬂdlud%qioly&fﬁtﬁhge (daMRubpHap,amptedhated felt subpads,
r\ﬁk\:cpd'?%?wg éolérﬁﬁaﬁﬁ%’ s%%ﬁ%d?,i or%ﬁ)l@%i %&ﬁan% s%ﬁgg n{hevgphpatla typically is

sofigithensthe pelisheneimrd af the fvetion and theesfere if ragre mpr@ﬁﬂbl%land has a
p@ki SHokdlghr@es eiinetthe th@jd(ﬂﬁhllng Pad. 'Fot extnasid, th subipadten have a

ﬁlo?et grﬁal%ﬂgsts %P?é ﬂ)gﬁo Iltl Qontle %l%d%e%% %%lrl]bpad s%ﬁcie? rll%legsn d

carrier
W%@lblen@ddﬁa a htgwrn%lo’feémsdnpsséhqndhq PfélShlug patk elhgfsubnad
cﬁfﬁbhzﬁl?l daﬁlpﬁaﬁ grobives, Pltinh&lk) |h690v9§echbﬁ% Wedk R Qﬁ@mﬁ@sk@rﬁithe like.

%en &18 PXI] ing éawg 8%&%?113%??021:49 ?ﬁ%@ 1na<§: e Iha,%ﬂlcl: o gg%lt%%)\?d ically
thete a watemednaﬁ@bmbmg piveaich @s)/cplpcrheﬂthsgenmerem talpis| ﬂhglhmgtenswe
@ﬂffﬁ{@eﬁ*&ﬁ tK RIiSheS yt %ﬂd tlﬁ%u@ﬁdt 0 abrade at | east a

B8 b eubRgatR @%ﬁe QPR P abou R pap
Rrodislingmaiietypes, of averkpigeen(ess. cubstipies Pt wafersHmddyaulquene, majerihls.
IQ)@Ekeﬁﬁ}ﬁé litve FlisIARE peds ¥ b@%@& joligh WHrkhiestindhli memory storage

| i shed |
yerkpiece berna ol shed. e 81%3%1? Qﬁ%qwéﬁggﬂgﬂi>sma@etlc
lendraimter-layet dislectzio (DD Xayars, padeneris, filps) Ibwfahéhigh dielectric constant

ﬁlﬁfsfﬁﬁlae’}é&ﬁos, faf¥rd- &%&t@jméd']ﬁiugdlts%"tecms @{EMSf Qéﬁ‘fb&gluotor wafers,
rat uUs can

t
G Ptiar B ol et Roni ShiRtea e S MG MO Pt
sabgtratePobmptisimgynpadmg payerh(c.esmieial otide, silivamtiiride, ardew didlectric
rﬁét@t@alg %ﬁd/@ﬁnb’ﬁﬁa)n%ﬁlﬁh Tal é?? g %bﬁe? r{hﬂ’cﬂuﬁloﬂhiﬁsten[ QIQﬁ‘ﬁ‘]unA

pro can
il i, BB By toghimp b1 Eiect SydR e,
mul ti-layer stacked polishing pad. For exanple, the
pol i shing pad can be used in conbination with a
subpad. The subpad can be any suitable




subpad. Suitabl e subpads include pol yurethane foam

subpads, inpregnated felt subpads, m croporous
weoabosioekhane subpads, or sintered urethane subpaa$2004/017289

The subpad typically is soft L than the polishing pad

of the invention and therefo is nore conpressible

and has a | ower Shore hardness val ue than the

Beeb§ NMTRGteRAR GmehoH of ﬁgﬂmis%:’ 1df8S 1oAY RN SR NS d Risk, rigid disk,

Shore A hgr dness. oOf. to 50. In sone (;.nbo I ments, .t.Iae.

G Ak g eairine igorRalion Gesremapiic Fordy MRy gt rigid disks

tpighlbsr ha8h @ sefdee thd hemprisérsanicke hghgsphorssh butghqmdfaceTdae comprise any

SHORAFLRILAEAA! kYitBRITREhISR e %sqgﬁﬁ%ﬂay@rb #1RAL Sor B@bRW
ndows, apertures,. and the |i

ections, , ke. When the
ABTnaricg. SRS 6T FECIRR, SRR, FAegTagM AORMRBIRARRL Tn
agditionzthe wopkpice capmiomptibey carvist essinsialiynof, ot @nsistaif abyesuitable metal

QALY JuBNRE mStdLbnosifes RRIAE! fﬁyéﬁﬂ'ftﬁe?ﬁl%ﬁhﬁiﬁ?deéfe?g., tantalum
f.iJ.m.coextensive wth an he $O|I__hn 0

d . hetween f. I ng d
R TR B "R PO AG atidessb SaiRc Hpiannd
tilngsmntcbnbédemdkeblplms@osmj dlarhine-bbmsiliaste, Horsjimhic elHs$) g
%gﬁoglﬁ%ﬁé glggs (Y’@(fdf Bbﬁ?ﬁﬁpﬂo@ﬂigate §ﬁ1§'ﬁb@3{l’§t@?f§ﬁggf/igs ﬁfuﬁ‘) alloys,

a.
Wor kpl ece terrals.” For exanple, | In :
gy AL Eprbs P8rt sthewsrigires alse cmq%Sﬁg%%%g&ﬁWmaﬂy
oft @rcagest démycaablgieasondudiatbast materiate Suitapleciemidogdwttor base
i . . X o | Y 3 . n i e1e _
S IRICUREI Pyt ST IRITEY B fihe sTRAN SR B 0R3Bon, siicon
RS UHeEr: ARsr iR tEEds ¢ constant fil ns,
ferroel ectrics, mcro-el eEXapRgE:hani cal systens
). : . e o onl
g e
GONTUSE pRiEany Hiey lgisetiisseeps. dBisramanlndemonstistet thagiventive
thétj@t for predacing apdlishing yadk®mpsiking a0 Optivhlly trél8missive wddow using
'a%ﬁgweid%gmt erials) and/or netal -containing | ayers

e.7g. , c,op er, tantalum tungsten, aluninum nickel,
[P9473ni JAittepmbeqniinations RfioeHs A rany s ey Indqyes anehpokighingpads
vwdieukafonicalig weldxd witk s hb@rwaadr)diffeteie wiekting congitiohiy/(Sartples A-F).

AL L SR TOATS bl I
UraRSTRISEYY WEKAY et W@ldﬁér Pammesnirocoptisted of Qyakisharagd sintered porous
thetpoplasticypohavethane STRU)agiBddwiahat ?\Q@Wél&&ﬁinto a sintered porous TPU

| - . I e C co rLse .
SHEEE GLFREIE gyt G L0680, SR e B
nohatrthang hedy efjparolshingnad despeptielie amples D andfh¢amaisted of solid

IS witdow$ hdvady 4, ov@lchaahh Qecftalﬂgﬁl@ g%e_, f;gpa"cmitn' ,8hat FRENOEUA into a
ns thereo n ta.0n rKpl ece

e SRR R ob B B i ora
cipylasyitergd perope T Bl winskepdhdtovas weldied i eclagadzpell thermosetting
pt@@ra’fwlfah& 86dyi dmgidﬂﬁmingiﬂﬂ._ TKSRGth @;e%aeab;abvgﬁ%d mzj\?ﬁh & Brafiimum

ant al. u [ ani ni.t.ri.de, . an ungst en
pfPr sl of adfolyfos . Thy St B i nofy rfilncy g Pagligieq as o
pp{j:ﬁ@tgf & g @nplinide ked theigeisefithediorn frequency was modulated using
adobSbr PO b 1: Cat 1.5 DOhORdrh wastigeddh hse e}%a_inst the surface of the
b?@b%%Fh O3PS g(lgl%sh%gg)ﬁ(} %@ﬁ%p{?xﬁ%@g’f 3 g{;’ég a&%gtggtgrs ﬁreésﬁr%ta%d gcl:tl?astgr

vslopity; obegiatua fr thefhoveariitude) bapytst raihactietok picsue aatl elocity,
aB@We IR fof Bach ©P1hE pslishfS RN Well shtipRb are REmABASIISH ic}féftable

bafé%g suitabl e sem conductor base material. Suitable

§€W conduct or base materials include single-crystal
silicon, poly-crystalline silicon, anorphous silicon,
siliconon- insulator, and gallium arseni de. EXAVMPLE




[0046] This exanple further illustrates the invention

but, of

cour se,
wOi2ni5t00eRg8i t s scope.

i nventive nmethod for pr oduci@?rI
conprising an optically transm

ul trasoni ¢ wel di ng.

[0047]

shoul d not be construed as in any way
Thi s exanpl e denonst r at esPCNAIS2004/017289
a polishing pad
Sssive wi ndow usi ng
D fferent conbinations of

optically transm ssive wi ndows and poli shi ng pads were

gHtrasonicatty—ywelded—wth—a horm under gifferent
w&mummg condi ti pns B Sampl e€ A-F). The po |shEng pads F
each—CoNPEL R Dody Wt am aperture Tnto wiich the
Bast Bedl 1|y pofanshi S8hid e | tasedbhethasioned Gt Fﬁ%‘% oged Celtl
cdiygf st dd mfuoval- Apedhermasel b d bEBIostts A1 [as Pgrnose
e etfhane (T ngdows t.hat | were melded .
sshiger ed p8tdus Tﬁﬁykody §F2h pol i Rilng lﬁﬁm%ﬁe T
U body SihtefedpOlSisdredy Sadkredr | a cl osed cel | Sintered
t pﬁ%setﬂbmgsp;k&umsthaﬂ%ﬂ@ﬁdy Solia TPY| | ShlihgPPald, Porous
respéctilvelPU SanplPak consisted bf solid [TPTPU
wilimows |hayhg an ggval | angdygoect angiess shapmov 80%
A@mb@é@ive?J? that wer e ?dg nto a clpsed-cel |
tBeswosgt ting pol yuret haney.hody| of 13 ol | shifgg pad. 1.1
Sdrpbe H cghgis e H&f a circul ar sintere por ous TPU
wichdtow tlhat was|wel ded|intg a ¢
ﬂﬁ@%ﬁ?sett@%@7p)IQ@P%thangzﬁbdy 827é sh@ﬁﬁspad. 0.172
TP, frequa1c" mus 20—kHz—wi-th—a— e mpower
)¢ af I'hez litudey @f the fipin 77.86
fqpn ncy was nm u ed as a pefcent of fhe maxi num
q%) LT gde,and (he galn of the horn freqpency was
W%gi ?ed 986ng | a Goster ¥t i o of 00t hef 1080or 0.30
The—hornwas—xed—inptace—agatnstthe—surface—of

the body of the polishing pad and the wi ndow at a
[064S] | CUERR 0Pk g&h@les Rffeﬁﬁ&ifced azeme@pémmhg padkgla0ifs yod bond

atd ang ﬁ‘fe tqga?lg %rtansrnﬁggf\% wmdovn with
offlasiher cbstbntlsh pﬁ@e pelithing |pe|d s"&hi‘p p)@glpépr show thetlirgsegicivyelding can

The v Iues

sgeri p

He%saﬁbde
Cel |

ose@egﬁﬂdfar

Ther noset W ndow Shape ova

Srbho b

hor

ol

Cl osed Cel

MidRire padSwith HaiaBotlihsissive fgibns

Cl osed Cell Type

‘*ﬁ@'ThernDset Ther noset Ther noset

oval

oval ov

al rectan

gle

circle Wndow Sintered Sintered Sintered Sintered Type
Por ous Porous Porous Solid TPU Solid TPU Porous TPU
TPU TPU TPU Horn Anplitude 80% 90% 100% 100% 100% 80%

Boost er

Rati o

1:1 1:

1.5 1:1 1:1.5 1:1.5 1:1




Actuat or Pressure 0.207 0.262 0.241 0.276 0.345 0.172

(MPa) Actuator Velocity 22.86 27.432 25.908 30. 48
wGQoos30e2886 fnis) Weld Tinme 0.35 0.40 0.30 0. 80TWSBD4/017289

0.30 (S) [0048] Each of the § npl es A-F produced

wel ded polishing pads havi ng 'good bond strength

bet ween the body of the polishing pad and the

optically transm ssive w ngpwiwkth no fl ashI or

di stortion of.the. pol. shi d. This pl e ows

hat ol t - AsBHPed FiParG S e B e P roLE Bk R G e last

ecutieallsigrapotisste mgiopeetsprisitigh opt i cal |y transmi ssive

regi ons W(1% houﬁrohhﬁlgr&%ﬂs}fl pa@yidR3Y, ¥Emprlidl %@xaloertﬁe
net hod of .form mechani cal P\%lt% regfthe

havi ng at Peast™ %ng_g %?3“8"3& tﬁﬁnfrF’;iﬂ%W?Q
conprbody efhe polishipg ped.dindhg a pol i shing pad wit h a body

conpri si ngjpn %@fﬂg%@oph@élly)tra'nﬁ}ﬁﬁ&% PG ¢ m.-*bs &fyc e
a7V il bEAY S0k

trans si ve ow i.nto

the. gl g B ARsonie o BB ainRhbp Jerioa tappicall
t r andansnsissies windolow t o t he body of the polishing pad

by ulst r aSQHé fheﬂ’@il of ﬂﬂmtpv&fhgfemtﬁepﬁy'o? Iﬁ‘le hﬁﬁ%ﬁo]agvag he

gnsn | ve W
Oé’lngi‘fl HSW%%'/% ‘P‘ﬁ@a qyPEFe %H‘Pzﬂ'p%lr‘?séthl ng pad and the
opti Gal | yThe methnd sfdlaim Aywhdein thapdlymanpsin saclactpdfrgmahe group

d’oﬁﬁétfhg of the;l;ﬁ‘(ﬁ)lﬁﬁé BadoRts Ghahides 8012(&{%% eﬁoﬁ‘yutraﬁargg lp\éfy%feﬁns

i s selecgt rou nsi'stin

RoRErRopoRae ?ggfefi?ﬁwéon% & BT BRIy mBlpgomeric polyethylenes,
pobitstraflecroethysne, pdwthjrlaiammht}pmtq palyiaddat pdyaramides, polyarylenes,

?&yﬁab@n{e?éo@%@hﬁxm{é hRpss el astoneric rubbers,

astoner| c .enes, pol ytetrafl uoroet hyI ene,
pol yét hyl E’n‘F‘e‘g%tPé‘gﬁfi Pz whetg s eRtigelly, ranepissivaindey,
cpmipyisas YHeemeysastic pplghiygthans t her eof , and m xtures

thergof. . l;l;aﬁom &% D (th;leﬂll tha I;de %ﬁ‘xre %bﬂseht}xﬁgaafi is 4 sin sintered

ti.cally tr, nsmsswe W n 7ises
pﬁﬁ?% Refiugodid palistingpadedrgpgrays f%ﬂwoﬁﬁ@ngmr ein the
body 60f t Tiee methbdsbi dlbgmmadzhezﬁmahesbddy of &d pbmdhhrﬁgfpaﬂ gndagd,

[ 0 shi ng pad.
gtléa@lk ﬂnﬁﬁﬁélﬁm@@o\f’ @zg:h c:gllilpl\zlf\i1 ef Jlﬂé‘fg‘l%t ﬁg@g}ep ]Ig’)eanf t he
pol i ¢hi ng lg?dae‘fh?ﬁdow?ém&pwh%ramme ods AE e pehishinagiad gemprises 2
tiemmbsettmgpolyaer fesitl dhfl @eapticallgltib®iissi®@StiAdow comprises a
thermoplastic polymer resin.
8. The method of claim 7, wherein the body of the polishing pad comprises a

thermosetting polyurethane resin and the optically transmissive window comprises a

thermoplastic polyurethane resin.
9. The method of claim 8, wherein the body of the polishing pad is porous and

the optically transmissive window is solid.
10.  The method of claim 6, wherein the body of the polishing pad comprises a
thermoplastic polymer resin and the optically transmissive window comprises a

thermosetting polymer resin.

11. The method of claim 1, wherein the body of the polishing pad is a multilayer
body comprising a top pad and a bottom pad.

12.  The method of claim 11, wherein the optically transmissive window is
welded to the top pad of the multilayer body of the polishing pad.



7. The method of claim6, wherein the body of the

pol i shing pad conprises a thernosetting polyner resin
wandstones2ept i cal |y transm ssive wi ndow conpr i SBETAS2004/017289

t hernopl astic polynmer resin. 8. The nmethod of claim?7,

wherein the body of the polié ing pad conprises a

t hernosetting pol yurethane resin and the optically

t ransai sSiThe method OISR WHSRS Ble bR@aNPRhR&idsKe window has the

{%%Ié/%reth ne resin. 9. The nmethod of claim8, wherein

R PSQY VT £ KEBol i shing pad is porous and the

opt i dél | y The axtheil 98¢lsian hivhdrsin the berwliniggstepligvol iy éhemse hbaweld

Qhe 6 BdeBd B or'Magr €ei n t he body of the polishing pad

conpr.i.ses t her l.astj c ,pol resin and.th

opt 1 c 1y 7 e SEFIOR Ly B bt ivotves the use of an

achatorpsesuré oi). oMPaned.45 dlan. 11. The nethod of claim

1, wherei Apt hemBedycifihn 1, RheRAl the BhtRANPRShsiSssRe window

nmul til ayer body coppris a top pad and a bottom pad.
CERPTiSHsE IFECROTIOBATE P AP Ioa5 PO ef n t he opt i cal |y
t randi ssiThemaihod oficlaisn e ivlierdintthe eptieallydpngaisivé witdew further

e o oot cal Ly Lranar o IZew”ﬁth"thL
the sRape Adtemirabmarhapioalpofitia Red huine avleashenciriody
teAnamivsite regivamperducediy thomdihndosdem . nvol ves t he use of
a welyg ti ﬁecll@ﬁaicll-ﬁléaﬁ:@féalgﬁliéh%?gspad%évingr Dacdtes gty
claim1, wherelin the bon |n§; ep | nvol ves the use’of
TERSRSFYGTegIonFrRes by (Bt method RisdAs- 0. 45 MPa. 16, The
met hod of claim 1, wherein the optically transm ssive
wi ndow conprises a | edge portion and a non-| edge
portion. 17. The nethod of claim 16, wherein the
optically transm ssive wi ndow further conprises an
energy director. 18. A chem cal - nechani cal poli shing
pad having at |east one optically transm ssive region
produced by the nethod of claim11. 19. A

chem cal - mechani cal polishing pad having at | east one
optically transm ssive region produced by the nethod
of claim9.
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