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4,4'-diaminodiphenylmethane, 1,4-diaminobenzene, 4,4'-diaminobiphenyl and



[35] Diisocyanate that can be used in the present

i nvention may include aromatic di- isocyanates such as
4 4' - phenyl met hane dii socyanate (MDl), 2,6- or
4-tol uene di- isocyanate (TD) and

WQFBQYGH}IH? de-nodified M, .and cycl oal i phat i ECT/KR2006/002826
d||socyanates such as 1, 4- cycl ohexyl net hane

di | DI it i 9
sodyaPRrG e pBeR Bt AR A el runc-
pre panaélty hfemmc dtan 2meay ipelagrol 4-hatangsiiols lh@hfzrrae@mit diethyleneglycol,
' nV%ﬂl?leQleyc[og@J]lprg erREISRA! N PREin Oinde§1eRERSHAE, sorbitol and
invenfion 1s cured by mxihg with thé curing agent.
As t¥E&%€uring agent, the pr esent i nvention may enpl oy
[38]a ar offat polyalmisertss tor curipg hydmy thay be sdlestsddtosn pelyalh dpewh serve as

m XttMc%n&f?uénF&fn%%@nt _afd W@a%?m%Lﬁlhﬁldﬁﬁﬁl%'uYJﬁﬁEal t&6r diferent
m xt.ur e_ of decr ease

o s ahs BRSSP et e hatr e ved i

can ain;ecqmslamhtuontltel'a@fpr esent invention may include

[39]3 3 211; &bl f%r af}on of tﬁé 1%55‘11 Wi’%ﬂﬂd’@lﬁﬁ@%n{, MG bles are completely

an.n pnen t hane, m nobénzene,
44 lermvsﬂﬁﬁ%h‘bﬂ%w%ngﬂﬁ WS el TH o e sgeit iy u de-foaming
PCT /hg@? BB AARTREing process. There is no particular limit to the de-foaming agent

poI hgjé(lj-‘r | eﬂﬁﬁgtgiﬁeﬁi aﬁ%@%m?g(mvgﬂﬁﬂlﬁhy us@f ﬁﬁﬁé Qz%toosflh&}hﬁ'xe present

ving func- ti‘ona mpre iarl]
2 nwemmﬂ RFEf&In%: C&’”t?éﬁt“a’ﬁé’ﬂ’ivﬁlo £3s b W@%tjﬁfgﬁﬁ Hpubb e fhee pofishing
di ephyimeinbgthye obtainedpdiighieg egl yas alhightdengityopy| enegl ycol ,
(40 | yce fl[hg ureh{ahgx;ﬁgt{]ix 'u?&ﬁf&ﬁ gﬁﬂﬂ@bhﬁ QERY ntl&llde@ gk sugﬂéfeﬁ PR density

[ 38] used uring
sel é@feéedw frelm DR /BAS Wthr?étco%sﬁ?h“eélé}’ \rﬁél%éssm u{lﬁﬁ@le polishing
consffictenensf toOpgUIOiEit oietwdea 1om,idependingrupand diffaredt denyitiése

| de ﬂ{e&e%? ! HC{VQCVQI C(th;fl &Q Fe%?)tvah& rb‘&%l&@ al d1§cioslé§ ﬂpthgﬁaggﬁ? invention,

constitue teria
useda meveahsac%%te ﬁﬁ@qnéw difercaess bewg] the pespggaive cormesponding
pr e patsadfiturethardeliat i ithus Bing chgableart @ragiucing grodgedtiavingas

b u b Q&%ﬁteﬂ{ getn&W{tﬁmg%eel{ E)'tp Xlﬁfjit fs a?s'(ppggﬁ)lesf%l gﬁkgﬁ%{ ovements

ag e m P(&ﬁh}l‘é eifigicae #danfe Ay tlﬁ%éé@kedm%ﬁ@ is no
[411par t i tiingfa rhdidhl tatdlgst} Ngquitevih@anonogheaemnig unsdrivated @eoup(s) and
t he\r,\ﬁtfloor ﬁ){ E %yl%rl] or?igr NS P&lg 1?2%& 'vﬁ{ﬁéﬁlelt olﬂﬁ&g%dﬁ r}nﬁtt Ii‘fc&ﬁﬂosed of

sent 1 ONn
r ewﬁwmlal@ma@asl 3yd s Wingsagants Bich @aaths BBl Bopqrags ab‘bPlil%’ﬁ}eh gre in-
pad teapeitetritet dldsossibikad W&H ﬂ&qjomlbatme padixhas a high

[42]\?\2n3| EJX tlhx[s4u1 0;1;: the Vn}yﬁ mon dmg%'ci)" t1(J)nr<111 e%ﬂ-ny?&?e%’o%pglees

re inc has ere gens
f r opfepigbsly mixqdarith thomainmaieind erq%mmgem .48 {f1ig &s¢.the mixed main

U nsirﬁ@n@l Qﬂ'chﬁl %nt @ﬁ&*gﬁ uRA)e Ractidneviicthld proiressey simul-
upon ren

th e}NZlS?us 1\%}5 i er%a& I‘}% 1é1tvev1n I?r%l{r/na i0 ab\glg%lspo Jme% and the

di sedsulsing vinpl Mnenqsrnetb@hmtqrmnew@bwd cr@dmkp@ with pelyurethane. By
occ erﬁ/?ﬂﬁl? nfikingl @R gk vitiyl hRhen&es ob@cfrﬁ@@ﬁthttﬁkﬁ‘mam material or
respeciive corres the ureth a

rat PYE RIS BPRDE BT 8 o B Bltge Rt ot gy and in-
hav stabjlity of @bvma@@ml’um ite ynewen dispertien weeditiied 5y cenygntional

it | his ﬁb@lomg Q8&1i8 & HeR: Héo@y ﬁmteﬁ@l% %/ﬁﬁﬁﬁlﬁes In dddition, it is also
Bgl Iygfép?egto achllevceI aes%%gtule 1ch 18 moré/ stabrfe aga1 et ﬁeal an% Soﬁllblllty in
slurry, via the formation of urethane cross-linked and polymer cross-linked structures.

The above radical polymerization reaction takes place concurrently with polyurethane



[41] Using a radical catalyst, a liquid vinyl nonomer

havi ng unsaturated group(s) and optionally vinyl

ol igoner are polynerized with the polyurethane matrix
osed of the main material and curing age

‘P’ﬂg?mf“h]é”i/l nyl monomer and .ol i gomer are in- B crditiidlzsns

terpenetrated and cr ossl inked with the poI yur et hane

tr hi s h d
opt e 5 e R i e BRE R e b rdieres RO o0
[43Mi t h Thevingl monvatee useélhemm roat berproapennd havingtahleast agwnsaturated
the fUu %léiﬁ']f&dmﬂﬁg 6f th@l/m orﬁiﬂfeld’lgwﬁlg%meaéﬂ Gﬁ’@ﬂirﬁﬁturated group

ure E@e ction whi SO pr ogr es; mule e

B BETOE y ] e isf o Sty By PR VTG P R et

a vinehlylspoéngneethylatycent hed butdstyfene;nigsapiratpd moodgprhexylicacids such
thep éc'i]}‘lﬁ:ra@ﬁnt%ﬁl%r% /a4 ftﬁﬁ&ﬁsalcﬂdrhlﬁg Hadtdnlchicid; and acrylates such as

poI ur.e revi gqui
AL A T e
ag ente;hacxylat@mpmldpylemttbacaﬂhtev’ﬂat B, tHers ahvgrartag s ligifdh vinyl
as pRASmEASHERE Lah RAEd i 'the%r@s@htl ihdenti6f, sPIBhg1a§ By are unsaturated
properties due to uneven dispersion, as exhibited by
conVBXt RERERIETS- ar t s i nvol vi ng addi tion of heter ogeneous
[44)mat er Thd mdical carabytsh suhéch id wsed fetithe mriymérization ltigovinyl monomer

posmmgeﬂ{ég?agég B o 5&&5&1&%@@&&1%@%%@ aYoBRhe, may

agal nst Vi a

f or HgtIde Rete¥idey é?lﬁaéh@ld@? 8 azlolcﬂ‘ﬁléﬂunélﬁdd‘sps(lffl‘s}%?xamples of the
Cr osmlidal ¢yt Shehtion may Be maddef bahzwbpar@:ddec décanoyl peroxide, t-butyl

ol t g h
o R S SO BT R PR ISR ot
r eabSPPfSHY hydrgpeRBIde, ity h 2wy eXﬂOP‘@o%r% rRZrRi- (58 brlmq%t&#e) and
added'-idane2omethdBhtaddisitrile)npoly medariet ofxhe thoh@nes intarpnlymers

be agugﬁgprg@gg;p@ay&&gg l?ah/ﬂgeaéﬁﬁ RS HRARIHNAL Prhin 420tRy-

t herein nononers havi n(%
| e aBEriGHON (RPN &8¢ t@r%}eme}sm e AR &%ﬁoé% by
Suclveiast, Sﬁs)éd en ehe taalrydighiof readtion nidérlayd. aci yl onitril e,

[45] al phaIn gﬁ{ 1§}s¥1[s% 351 {()I]XAU%E g{nﬁﬁ ﬁﬁl@ Rtlopta %fe}i g@@ﬁler with a

unsat urate thoca acCl as acr
aci Bor tlﬁ’é?ﬁ*&é&“&/ﬂh@ea‘t‘*i% unﬁajﬁfaﬁeﬂ dicarbpaylisrigids pud g fnaric acid
aci flacoaitciAahy habeﬁleﬁd,tﬁlfhr’ﬁ&yhm«h)ah@ﬁ inaledd hydride, which are

2- hé{% B %P {ngﬁé{*xga&roys! ﬁl&x {;JMJO Hg\%tﬁlﬁlg ad ﬂ)lg Qfmyl polymer formed

r oXymet i sopro
net fatﬁdeHO&’meFﬁafﬂoﬁ qf the lr@rdevmxé TRRSOESH %qdémlﬂ@naﬂv ithe iyl o
Vi nyligonte@nomers that can be used in the present

[46]I nvenf—llerelﬂaftggg]nlaﬁ)lﬁgct@nn& ol?%)f)()ﬁsrht?nél ?&ﬁ-{éﬁm‘ eaﬁov Sﬂ %};S/ thane

t hewpbbadaseribedt i on of the vinyl m)nomar havi ng
[47]U nsat Wridif cha@Halma 2 )cuaitagept dr@madel Vit 4 Renpeiatiyd oft) lodSOEYL Even

an dglg%%}‘f) 3 gﬁ%eg lﬁl‘}]l)alélg ¥1B‘§ id] acivalgf gsr 9 Itodﬁ)?y seg(ﬁld% %f Q\?f@ Aleftin terms

speC| exa
r adplCribdustivigy gngitreachipitt- qufernﬂy I‘Q‘étfwﬁdédb‘fe g pythe range of 40 to

pe r %0 sié@ondg Q@@J‘@Vévuﬂe FrRgh 65 thé mamtmétenam af @ﬁﬁ]g abeént with an un-

pr OwlllrFﬁ% ggﬁg ICS%}P.IB]élg v1r}ygeg18P<gB%//rl 2nd gptlona ly v1hyl oligomer, the main
hy dmpealc@nd dering et a.rgmgqeﬁyq Hlowdapuedane reaction simultaneously with

2 2radRE0MBhRd bb ﬁrthHtMﬁ OFtetohik&) reé’dﬂzg'lts are fed into a mold having a pre-

t Bol
ot oadtRisshe 311%11&@% R A, et erfthy TR 68 brock
"D nwhish és Hdizaigasthéipdlishing fped. dihe ﬂms pmdtphbmre@am blogt is

a PRlnpledB Il Q.Qm% %P@E pefafure B1NED thNBOTIBPIERSUATRe aging
used in an anount o to 5% by




wei ght, based on the total weight of reaction

materials. [45] In addition, it is also possible to

i nduce bi ndi ng of the-thus obt ai ned polymer with a
WEGPTBASEf pol yur et hane, usjng unsaturated — PCT/RR2006/002826

di carboxylic acids such as fumafic acid, itaconic

acid and norbornene dicarboxylic acid, and a naleic

ankiygranddempiratwte meebe @Hpamaéelafadjlﬁ@délﬁh@d@ﬁd@@mkmdsﬁ@

?g i Cﬁ%&%&gj&ﬁ%@@@%ﬁéﬁo ¥k 0¥dd pol ymer formed by

a rrzatio quid vinyl nonon% q
[48] opti ahappl)yutqﬁ]@anmb}qu thes prepaesd | 1s spRisttefir @.}1@ fetragchanica slicing,
”H&k&lﬁg bﬂf)d)lﬁﬁnﬁfto %e@éﬂyl §Bpare a@@ﬁs}ﬂﬁé p&ll nb&ing standard requirements.

?rg eeﬁg{oe %gﬁgasa %i{eh i \glmlglé}&qu sgere %valgg tlg[[tﬁg; formed vinyl
t eﬂ(ﬂ?fnai Wﬁ§1rﬁé1 péhetiatel RQCcrdsyiarked twitLihb palylicatigee nmatot isgobtained,
th% &o o2 %z?nnets?l eoug Ipm:ltgssea & P § ﬁgﬁinafognﬁzf’igfhogéﬁ %9t con-

ctrvity and reactivit
r ea@marna]gnq:thgd b)eefmahbfda?,em inrdrbatiam dfds @ufﬁq@nt tg achigye desued surface
Semaf %10 f1f ﬁ'ﬁm@ Elgl\ék Ak Mixd 8910 Jdogrimanda pRdHest 30 toQ@[000 m , and it

curi ng an un- saturated roup-cont a

Vi h‘)ﬂlefﬁféﬁbﬂﬁéff méﬁ*a‘éi helse pisrtaioymly teyned PR gismurace ¢ fdhqieh In order to

Mg 1B em AR dieHak ROArRAITRIW ofthe s[ﬁlfgfaﬂ;e&i dufihg o GNP p1ocess the pad
uret hane reactian sinmul t aneous

oo RO ARG TRRERPYERPY BiRaAp il Sufl: ity idiere
nnhfjaabtaayphgd 0 the pad defireyr thie GAAP phapss, @ usshadil yad is applied to the
Ciy [ - r .
bacg 136\:/\/%:{5 ttﬁg %Sfjgh’u%% 1Fa% \ﬁg?’aﬂ? gg@?ﬁ%&g%xﬁlsﬂ% % g&g)g@ ?iﬁ%}l zédheswe
tﬁape,pdre@mlednl{fmtm&% fAadleorpdustk is conpletely cured
[49] Dby aginovipf gt a tenperature of 80 to 140C for 24
hours.” The agi ng WO 2007/ BlélSS PCT/ KR20 6/18 @2{% b
(501 ti nmeNawidthe @i?ﬁ%fi*tdlﬂwlélow & dagspibep Ml OB 4PV S Fegrence to the
d %B@\Qin@@xahﬁpﬁs KI'Hegs epfmplésae peovadedl, orﬂ)y)f(y dllusarating theydresent

DT en opd Tl NI Bl P T prsent

cuttantignor polishing to thereby prepare a poI i shi ng

pad standard requi renents. \Wen pore- or gas
[51] bubb &#lg% flat urethane sheet in which_t

[52]  t husTHoexetble isriylendadop preeraniny helagqmeic?- 2l iqmsiatt of asobi-

C rs%&h fﬂﬁﬁﬁlé/m{dmzﬁ% s;fr mighu bek 18130 tiRturé ¥f $t§reﬁb tuad aedlonitrile
ret ane sur

essed v
arBREE 6 POy 2 AR Tody Braht ey SRS & chain
prehseeddiyent aaethen radaa:ﬂ Theeatted, #36% buivbight efnylere as a chain-

a‘fransef\e/reso‘ij\?elﬁ ; eadqg}%tr ‘%}?\g’gﬁhﬂ?g e{ayégisgggut%/é%ﬁ%?é % Odlt%gi%gl catalyst were

have's ¥'7e a pi 000
payldeairtd i rea¢tionpressedrred that micro holes are

(531 4 ni hesiBe &2 ﬁﬁféw@@ frbBEhs %at:ﬁ&? végselt i) %v}ﬁ’&ijthe hﬂx@l'iréj@f the mixing

to ensure snooth discharge and f| ow of P ? {}y 1

u¥esgelves thep %%dmgme%g%asepﬂ%l ‘phepup fo allow for polymer poly-

IS; erh%@tﬁmt neak @&th@h f)ﬂh%ﬁf(@@é’@fés b()mplaﬁsemelréaécmhtﬁ\tvemmged for 1
rther, in order to relieve. i ct .a ed t
%ﬂrdwﬂﬁwéeéﬂae &t o5 ALE! aging gE gt gaoqogleggva% Q8plete, the

t cenidiging bhacksted stypdnetahé apylarstilenpopaessiveert samonadginder reduced

ng Sion usi ng a doubl e-si ded adhesive tape, thereby

fact uri ng a final product. [491 EXAMPLES
[54] The thus- obtamed vinyl oligomer is a 11qu1d styrene-acrylonitrile co-oligomer

having a molecular weight of less than 50,000 and a viscosity of 20,000 cps/50°C, thus
exhibiting liquid-like fluidity.
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[56] 100 g of a polyether polyol (functionality = 2, and Mw = 1000) was charged into a
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pr eszios eq{usal]enfﬁiaeo ohild-2B80% metithe resylting| rigomwe was gogred into a

I cﬁé q?lgei (¥ﬂ\;ev§ @ﬁ(ﬁd aﬁl?.\%%(ﬁ&'efyr o té 811)8%% Qg i "maif) A& Qr;/d curing

["fecu ess a Vviscoslt
of agentod gdﬁévﬁeml petpyide 3é>%ﬁ |11E)1F1t“i0h getplysffprradiqabpolymerization was

f 1 waged i thd SRlngRERAD RRactalktd Ylerd PBked f@[f 1 fth@tl MBOREH1. The reaction

P o Pt nch s tsss o ol o e Ao s Jo B gl s0°C for 24

whihotirsbthe2bg rexfultéhgdn cpimpieyd reattdiane di i socyanate (MDI)

[59] vesste[ItPS %o%&ﬁe%@%ne}&xgs %%S%Fg hat ¥ dgns?[g/ of tfelélgwas ez?ﬂ?i a %hoae D hardness

1 ONS were
t oof 80T hertbus-preparest palyaraikane rbé(axktw anit irtio 29 imrohishigess gyrfaces of

3 heitSwerk rﬁf?é’neymfcd%&ﬂ%rfbﬂﬂ nfcrofoRRThYIEBIze NARY ,&b@ and pltch 30 um) and
i socyanate _groups.at both ends thereof é\ﬁl\/?l n
41PN S Yia 500 128120841 ioteal g dcrHsbion ead S PR tfi*r‘ghackﬂde of
\Naﬁleqﬁ)ﬁlé]gﬁd padl t/ﬂ lamirassihesion whing B dbOble-sgledfadhesive tape, thereby
18 ¥o ads1 EC added. Herein, the
H% 'ﬁlf‘ £ grphadRr ?\3 vessel was naintained in a
[60] r angEI(ELolt shexsaedibilg of 8@Goliurethane p@isuefgqadipn@amtb@@@gve. As can
Wafe feééﬁrg d}l/l?ﬁ[(? ult (Y Vgﬂ'n)@nﬁgnécpﬁleﬁlgﬂ %]t;)ftog%a ?(9 [gt d having

conpl renove the remal ni. ng_gas
s ot penetrAdR LRSI WEFeHBICTUTg Oha U ﬁgma@eﬁ@nd( agqrwg with a

ag&ﬂ&ux@%ne HAgix, MEGWontiRgatsH b RABREoNGSanflotRd potdslor gas
ﬁ%rene acrylonitrile co-oligonmer synthesi zed in

. styrene nononer : acrylonitrile (50 g:50
[61] g: 5 OTlg) abovePrephhel {&bﬂhﬁg@faé D\afs @(ﬂvelii&i perfoatendeabstaiitt chemical-

R B FE I ol oGR8 REEEMEygo arc-72

mi availatde fvas Whihedd |aml(§:aalu1ry as a CMP slurry (Starplana1 -4000, avaﬂable
from Cheil Industries Inc., Korea), at a flow rate of 200 m(?/min; a polishing load of 7 psi,
a polishing pad rotation rate of 46 rpm and a wafer rotation speed of 38 ipm.

[62] In this manner, the within-wafer uniformity, average polishing rate, amount of
polishing scratches and wear rate of the polishing pad were measured. The results thus
obtained are given in Table 1 below. In addition, thermal stability and slurry solubility
of the polishing pad were tested. The results thus obtained are shown in FIGS. 2 and 3,



pan-type open nold. Inmrediately prior to mxing of the
main material and curing agent, 0.1 g of benzoyl
eroxide as an initiator catalyst for radical

"E‘BPWF”?%H on was added to the curing agent . FCT/KR2006/002826
Reactants were mxed for | m'n at 1000 rpm The

reaction product was released fromthe nold 30 mn

| at &aspecivalywas | eft to be aged at 80C for 24 hours,

[63]t her el at gting in conplete reaction. [59] The
I t th d h d [ f 1.14 ns ..

6 PO EEe e propered g Sonetion o b A48, VOB
pol yuit eihaneodl wakchaged Gitb aivebsel ROwhioh s 12l g afedDI was then added.
surfaces of which t hepn..processed form.m o
ol LEE Fipen w5 B S8 FER i6h oy laliThed & s0°C for 3
gr dowes undea stimmgr therebp girepiaiiog 2 piépeigaditharingasogyariategroups at both

pa |ied to the backside of the polishing pad
Vi gﬂ}l&g%he%%?é adhesi on_using a doubl e-si ded adhesi ve

[65] t ape, Intqrderebprepaemuswing ARl 380 Bioh 414 -Bredhyinebis©rchlpppyiline) was
FI Ghalgeahpiom RBsePEMyRIch1108 gt aypil Ritha oy lves thed @ddaid Herein, the
prepared as ﬁ ove. . As ca be see,n%(grom_ FIG 1, t ge 130°C
abdGEPHEHIT hiag THEEISIGSSEt 8P M ipifed Bt 12857 By Sperpiing '
havitkgeaf@n the\defonaingipiédesnyanedrviod kutswithatixing forfmare than 3 hours
vinyl no r_and oligomer Wt )| e . ar
et B By B PP ot Boblo et S PADR, metopy preparing o
porcesing rggyrsin this fixemple, P6A of hdiqalioterepe eoaoraer was mixed.

[66] PO! ! Sﬂiena%oﬁ%gheggﬁgg?ﬁﬁ g'ra?esx'%T %B(‘P %\%%Cfgehgv%&e nliR&d in a urethane

chemcal - n > f:f]ﬂ’ g rocess was )
carpacdign sativelsntigtia ot af §81C fndHBereppiting rakrlye yp poured into a

fr %Jtﬁ%@peﬁ mebld mhécﬁ@elgl pHok Yo BSxiflg GMPeShalf Material and curing
(Star nar - %OOO, avai | abl'e .fr.om Chej | crﬁo“d%iStf | 65 ivaii

| n@gety b Gy bergoy) PROBIE s  nifiSp g lgpfppracical potymerization was
polatdddd toghd aathgafgeitt. RBsactantaweod miteidigr padn at080 irpm. The reaction
ra f ' o
bl SRILAELA ELE[ S0 80, SRS 0 R KA 0 for 2
av bpugethpesby sesulipgriacempletmigactiast  pol i shing scratches

[67] and wea rpofy%}effhé?fe tﬁl_libeprgﬁl‘é@ﬂicpg dBasty Wen g 4n@astiseta SHAE D hardness of
res Rus obtai ned are qlven in Ta

Its ble. 1 below. I.n

i+ T prepprgt! Pelaithane,aslcivay cit iijo of il oFipgy Surgees of
t he/hpol wabitng Racksvelrte fo:@s écto hbhe (hels yizes1 80, and pitch: 300 #m) via
obt ai ned .ar.e own.in FIGS 2 and 3 Q7/ 5 —y
PSRl cHesRneE  hifion Bad Nia Topie B Ukl o0 e potishing
[ 684d Via lamidete adbegiorepsdmga dowdenidedadhdsate, tapged thegebyfmanufacturing a
pokygther ol (functionality = 2, and Mwv = 1000)
méxgﬁgggé(gﬁilc%t 0o a vessel to which 51.2 %h of MDI was . ..

[68] t hen Veadererplishing werfetparice and ek sofubikipiiof Fhe; fps-prepared polishing
SObad WERTeNRT IR S 3@tk WASneTRb M Bkdifsle 21 TBOfeshi® thds obtained are
hour s ungag)a gt [ (g Ei g% t hereby preparing a prepol yner.
ha¥ iy SBes adX @rr GpEedtvebbt h  ends thereof. [65]

[69] | n oCieMpatpiveExpalé B curing agent, 300 g of
4, 4" - met.hyl enebi s(0- chl or gani. i ne ch ' T

(701 g B RS ol aRent 4y Btk a ¥ofsil PO S cpRinttiey 2.
acuedViwte 1@00) wasrbargee inte raesrebtoofhich & 1 7 ofilg DI ¢eas ¢hen added.
Wah JTRL MR VA& I wRich 809 SolAbn€¥ERGHx8E whs Maintained at 80°C for 3

hours under stirring, thereby preparing a prepolymer having isocyanate groups at both
ends thereof. '

[71] In order to prepare a curing agent, 300 g of 4,4'-methylenebis(o-chloroaniline) was

charged into a vessel to which 100 g of a polyether polyol was then added. Herein, the

temperature of the mixing vessel was maintained in a range not exceeding 130°C.



Thereafter, the defoam ng process was carried out with
mxing for nore than 3 hours to conpletely renove the

i.ng_gas bubbl es fromthe solution, there
‘&65@%15%8 curing agent. thgs Exanpl e, 20 5/18?20?&6/002826
liquid styrene nononer was xed. [66] The
above- prepared main material and_curing_agent were
i x dBCieALtel: thedlefRrEng PROSETs) Wit @HIRd ANt 8t iinefopmote than 3 hours

at &D@rﬁﬁetemenroee tHel ieA@inTh X bAL EbBRS filptlthe dolufib®) tHeleby preparing a

an-type o Irrrred tel i or. omxn
o P ageG R cotoe Rty Cigseaty SRl ng e R gpiTomhed from a
per hyideriigd navmohiel hndlbod vmgrt aligeserf or radi cal

[72] pol yn%h 81\5@1 enha,r\’\@%hu drgpra&ii& Rastah(?etng%éigp 1@@/’3{{: and a Shore D hardness of

Reacta re m e
r ea6l.ile thl[!ﬂr pepatd pakyurethang derki wasmut fngo % ingh3bcasuswtaces of

| at %ﬁbch e ! A ;Jr&fegseh% B&: Sﬁ&o Ab1e8 Uolé l'ze 21‘80 /b@%fn‘éb pitch: 300 #1) via

t here tlng In conplete reaction.
pol I;a@ﬁiérlh%rﬁ%olt Fféi§leﬁft%fpar€léﬂ11%ﬂacbwé}%m‘?9 %ﬁlebaqw@/qfﬁ@ polishing

andphl vk Qirginkle RAh&Re SR 2 dGble-diaed hinessveigRaeeby manufacturing a
poI urethane bl ock was cut into 20 inch slices,

riinal 824 BfOdRAG ch were then processed to form nicro
[73] hoI esW(alt:r:rL;&)hshmg ;peffB@nehma ofitie thud-plepard®Pokshing/paal was tested in the

s U £ (OB 4925, in bt 1 o,

[74] | ami n@mmrﬂﬁ&ﬁmm&&&rg a doubl e-si ded adhesr ve tape,
[75] t her eqyy llB %1%&'0@9 I}%Jn §L é}%%é?r(gg neI[§§5L NCO content 2.2

Vaf er - pol i sh g erfo slurry sol ubi |
1

of
t he§HgAvpHERafrem Horexmh fﬂvgi Lhaaf Reresceload B (.hﬂlquﬁ gnicrospheres
S arasanmrgecsf finy X @Alkige-Acrylhiftril€sefolEméd) Wi:rdllﬂb@dﬁﬂd vessel,

G 3
Conplfutd B oomedmsef Bt TRBSEHEL EHLE o o
rrat4e4r inadthyld@bisgo-ohlopogmilined pheioyshi melted zitdﬁ@‘t@ waakddeg with stirring
t% 89&%&%0%? %@ﬁltﬁggﬁ gﬁﬁie S?)%ge Sired'for $68ut Qnmnl‘a Ruas poured

reacti on vesse
vmrua;tﬁ atm typst epenopeldwdiieh wax tgnwaed imsnrevengb HORE fgpehours,

f O'Ehe'f’eb}h%{&%mgrh%%ﬂyﬁéﬂhﬁﬁé Rilrofdag! BBk {%E RiPdhdIEL: 30 pm). The thus-
epo r avj ng 1socC rou
PP BUIS FOBHSHTGRIETOED rdriiial Jeraly Prb /Sga : Thbg-omparative

g kahple dmiabhyrbleﬂe fura(ation bf aficarhiolds vé) a \waer prodeas.ged
[76] into Vg C%eggl?sh&gepe E@En(geoglu soh%ﬂﬁ laX? tt}{%ﬁr[nalps%b\fﬁtg’ @ thus-

t hen erat
vepesphredgolistingpad wert testedin tn gernﬁ mane&rc@em Eﬁgmmo?cThe results

V\D%rr%Q %(a@:i'e%ﬂa?@gﬁg iRe006/ 00 gﬁ@}@ 2 84 % 1&}%3@51% the

oam ng process was carried out w th mxing Tor nore
[77] t han 4aveseagRolishise&dgpl etel y renove the remaining gas

[78] bubbEgsefahaiioh Bﬁth%@lv@iag Ohﬂ’hﬁg er@e' aﬂrseraan blfﬂllgmﬁwaf‘dﬂ rém@hich a
n i nclu
e i AR P oo o B nbofor ] s 8 ) uner the same
vi polishinlg apadeions fs7i2] ExBineple 0 layd ttet dvarsge tpblishipg spafoed -min

145 g/ cnB and a Shore D hardness of
6 Ol%ﬁ&%tqiusrx%arg{euféred pol yur et hane bl ock was cut into

[79] 20 i Withistwafesunikommiices of which were then processed
[80] TDO f B5BAILGHiOn BOME SvilthR W&l BfforhRD, 46MB-iRAdiIRoh &Wfer38R which a

t e1\1/1|1al oxide film was deposited to a thickness of 1 #m, was polished for 1 min under
the same polishing conditions as in Example 2, and the within-wafer thickness was
measured at 98 positions. Based on these measurement values, the within-wafer
uniformity was calculated according to the following equation:

[81] Within-wafer uniformity (%) = {(maximum thickness of the film - minimum



| aser irradiation. Thereafter, a cushion pad was
applied to the backside of the polishing pad via

‘%ﬁgb@%{’ﬁﬁdhey on using a doubl e-si ded adheS| Y ftfﬂ&%b%/oozszﬁ

nufacturing a fi nlg3 pad product.
Waf er - pol i shing performance of the thus- prepared
pol i shing pad was tested in the sane nmanper as in
Exaﬂ?}é‘Fl%]eﬁs Of'lfh%h]d’é)sldlf-t%a‘teh% tmsk%ﬁSﬁ el thérfém@ 1 %8R0 n

[82]Tabl e &rgak@w [74] Conpar ati ve Exanpl e 2 [75] 500

[83] Eagtzg Fo%\@gﬂfl e {hefc tc}%é%]}?g ngb éﬂ],cg% |Wé'l£€‘fl( fdi Rlcﬁ a thermal oxide

Unl fiby ada); depditdBtogn vl ckinegpaofcelmSyadEol{shed favw min under the same
ChI %& 111%rc%%d tlg%l % Ls'nt]%(agné)?e? bt \?&éhead gxﬁfﬁiued Theleaftel the number of

acry d
ve smedrpsa ettdlels cﬂw@ diacb yumen‘edampng Wlafmi eheat ®ds) U@dsmub@smg KLA (Model:

Th eKEQthl 'av&l“f'a‘gblegf 81fn A Tencor) The smaller number of scmtches represents
| ene or oani |} nee) previously nelt

at Iygb@ q»abtya& dlaedpwsmgg:taﬁ apfl fep mtrwoeé@t &irﬁtC%@Srﬁbsle met exceed 500
Thefok estldelrdifl reduiteileBtsWFThS polish@fk faar about 1 mn and
was pmﬂ_@gﬁ%&ﬁg open nold which was then

[84] aged ifedsie L 6 hours, thereby

[85] obt ai ﬁdmtg'alaa@@i gyfuhetbrasion ﬂd)ssr thE eaar H)dspmh: kf (he edsk sample was measured
di h t
i 3&2 e’f&be ag? ) %1 elﬁla a@b%%g&%%%@%%@ i load, 100 rpm,
Corméri’é)ﬂﬁ) wohaanﬁll‘h@ ndoger rabrasmmemaemalmemlﬂt@ i G deeper wear
m qiregthhol es via a laser process. [76] Wafer-polishing

performance, slurry solubility and thermal stability
[86] of th@%ﬂ%@%é&éﬂéipol i shing pad were tested in the
[87] sgutne Fﬂigﬂﬁﬁatﬁﬁl dfﬁh&&n@ﬁ?_il%tahhﬂ]hﬂée vagudibSicity Belfavior over temperature
0 i.ne en in Table
cspatoyane Bpd s iiparins SpomeSiaming Vigrdiof syt Heppocording to
ev i)MAt (Dymamic Maehaaicai Agelyps).iThkiregplts dius obtameg-armgiven in FIG. 2.
[88] sili c?? %&(‘bﬂiﬁﬂ ;Q'{qu a thermal oxide filmwas
depos s of 1 /pm was polished under
[89] the Santhis popPpsshihegpaddpeipaicdns Eaamples Readglaad Lommeratiye
av ekagpled ?lahg hi VVE}e 'hﬂfn%gﬁ@t&d i1 iRy aRPh dSAEAG OfBBrdness over time was
nmeasur ed, .thggl {}\ﬁ L n| for m tr{x‘/rF % For
v BIRASHTFPO A Mt FrsUliy 1 Ab e BVFBF an 8-inch
[90] sili qableiaf er, on which a thernmal oxide film was

depo&—t—ed—t—o—a—t—m—eknegé—of—l—um——was polished-for—1
m {n undiétarditehs mmmtﬂo Withinngafeoniteirages dScramhdsganmpbeg Abration

A e el

pasiti on thuse nea 1l pes,

wilt hi n-wafer uniformty was cal cttaéAdning cor di ng to
the foljlow ng gquationf [81] Wthjn-waferjuniformty
(o) —{ (maximim thickhess of the film- mnimim WO
208%/2011058 PCT/IKRZOOG/LQ@S?_&BB 0 |2I@0t hi cKidess of thel0.190
fijl M /| (2 x aJerage t /kness off the film) x 100
[82] Sdratches |[83] Far" eval uatiodn of the|scratches

anE83 fegpsi | i denawaf elf esomayhi chogsd her s oxi de 0.210

4.5%
Comp |68D 1.145 Less than 2450 130 0.284
.Ex.1 5.0%
Comp |55D 0.75 Less than 2550 145 0.520
.Ex.2 5.5%

[91] As shown in Table 1, it can be seen that the polishing pad obtained according to the



filmwas deposited to a thickness of I Fim was
polished for 1 mn under the sane polishing
conditions as in Exanple 2, and washed and dri ed.
Thereafter, the nunmber of microscratches that

had
WO PLH n one wafer sheet was measured usi Hgl/KpR06/002826

(Model :  KLA2112, avail abl &* from KLA Tencor ) The

smal | er nunber re ent s [ ality.
o PHeCr O P SO B i HERRCSR MO bt 28 P g Compinkive
shotixample®, axdeeshpBi® values indlmaverage adlishing wite.ovithi-wafsf

t he uRedrnshlaRgs Pathes, [aﬁé]s tghﬁ@%ﬂr & UEMor %rawf 3foRRark0SS

[85] For eva|uatiaqn sion | oss, the wear

depFRimpied Ré-ompatatiye “E?‘?Nalsa asured using Taber

[92]Abr asFom thestresu]ts, i dah bareea iz dua/e thohebednctlol@as dtibtles56 the pad

[93]Conpaﬂg i2jga D

[94]

[95]

9 | QafhanifbBf d{sH{Bunm%‘fdan%QnQ eﬁ&ﬁé&h%*ﬁét@&% stJH&eB@Q"vﬁSrl polymer,

S on per m%nce resu er we
de p?(ﬁme gle]ra polygmerigatip a g{lgﬁlqnpm ti y a vinyl oligomer,
eV awitataipolyuethahé matrixethapblishinglpall of the ptehent invention provides

vi Sﬁ }ﬁb@eﬁtﬂoﬁgﬁ o BRNAY! Rx%mos)éﬁ%r ﬁrﬁt’&ﬂﬁnﬁ%{{& SFm aghggupenm

polis VRS neasured mechani ca
of 4brion %@W@cﬁgh%by rm&utgap Ahefrelonse eice ife of the pad. as well
Ana hyﬁhﬁ)non ‘Sheratasgdneiatibhdie tobhbasioredr tae padyluviag polishfnle G,

2. IR8L.Test of Solubility in Slurry [89] For this

pur Bo *t he_pads prepared in Exanples 2 and 3 and
%&ﬁwr@@l%ﬁw@ah@wswhﬁfa@@ HipmdRe deqreases in the
sl uelayticansdiuius deartanseatadk, foapeliaing padkgirefaredtin Basnple 2 of the

Gﬁéége%? %?aql%ﬁﬂagf Eo#s%gﬁ%%éaglgféﬁg %B@'tz A%dﬁ?{vﬁ ngi:ﬁ(}e? it Ban be
Av epesh &habihe aolishing padnefCommnagative ﬁxa@i@% band)2 gpigign the clastic
uni freaimud 3 @%bndddnt EHEINGLT 4 waiperajurd G2°C,BM) exhitat £grddurl n

S R RN e Ryt e

t haprepygdiniEzgmglefgf the prgsent lsvwwmblss priptapfallygpchange in the
t haglastlBhbdbrk® oferdetfiperatufeX. 2 5. 5% [ 91] As shown in

obt s H0y 141 630 R RB B g g0l e Lo oBRthoregmaion o
Pdnqkwb@sperbmmredm Expaplen? apdhd ant Coppasative bixesples §ped 2, into

har dﬁ@ﬁlﬁry anaslﬂezﬂsm FIG. 3a8 cﬁﬂb’&b@éﬁi‘tﬁaﬁtﬁe ffamg @ads\be the present

n%lon exhl 19 an lan§ Sllfllea?nrt Idocrrea}ég gn dness ue%o Sql 1 re nation and
poI TSRS W Rl R war er hioTor na > g

scr atalesst, a ampr §¢<g¢ﬁse imcthﬁ p¢lysh@g s@"tcmpy é\m taglp@hased hardness

per f‘e@tﬁlﬁﬁg"ﬁ@n c@®act with the slurry.
Industrial Applicability

-The present invention provides a polishing pad exhibiting substantially no change

in a polishing rate due to frictional heat and contact with polishing slurry during the
CMP process, by minimizing changes in hardness resulting from heat and contact with
the slurry, via an interpenetrating network structure of a vinyl polymer, formed via
radical polymerization, with a polyurethane which is used as a matrix of the polishing
pad. Further, use of a liquid vinyl monomer and optionally a vinyl oligomer results in
no occurrence of poor dispersion and density difference as normally exhibited upon
mixing of different kinds of materials and enables production of stable products due to
uniform dispersibility thereof in terms of a molecular structure. Further, according to

the present invention, the interpenetrating network structure of the vinyl polymer



conpared to Conparative Exanples 1 and 2. [92] From
these results, it can be seen that due to the absence
of gas bubbles in the pad and uniformdistribution of
an |nterpenetrat|ng network structure of a v

POYHE 8 £ ormed via radi cgl pol ynerization ’Ié?%/”ék%}’f’ﬂwm

nunoner and optionally a V|nyI ollgoner wWth a

pol yur et hane tr|x t he of t resent

PV Siieen RO anltertnn b o ar e P e S RpHbve
Wi t ipbkishivefrate agdhpluarity. ayd leandcablyg:xtehd@babtasyonsmﬁemame of the
abr agd %L&%rperdIHQQ E@hshﬁlg fpﬁJPMltB ﬁﬁ }HcFeJaM sbﬂ%c% iR,

|1 f
196 nn bAGHETGR REFAFLRSHI PR desi BresPabRuspeg disclosed
t he fgatiustativerpgrgpedsi, Slosaniyilleg irothe sgegll ap@Sfiaté-th@ vapions madi-

DMAHQ:M@ %&th%CJﬂé @il&ﬁhtl&@lé’ ﬁés%%legﬁ/ﬁﬂﬁt 8WHRGrom the scope

ecre ses | el as us over tenperature,
f or 2pbIALYHE lfb‘éF&}EO‘b e‘{ﬁ%&foé%g)‘n“ﬁ BEGAPPEYIEST P he
present invention and Conparative Exanples 1 and 2. As
shown in FIG 2, it can be seen that the polishing
pads of Conparative Exanples 1 and 2 nmmintain the
elastic nodulus at a consistent |level until a
tenperature of 20C, but exhibit a gradual decrease of
the elastic nodulus after that tenperature. However,
the polishing pad prepared in Exanple 2 of the
present invention exhibited substantially no change in
the elastic nodulus over tenperature. [94] FIG 3 is
a graph showi ng changes of hardness over tine, upon

i mpregnation of polishing pads, prepared in Exanpl es
2 and 3 and Conparative Exanples | and 2, into the
slurry. As showmn in FIG 3, it can be seen that the
pol i shing pads of the present invention exhibit an

i nsignificant decrease in hardness due to slurry

i mpregnation and as a result, a mnor decrease in the
pol i shing efficiency due to decreased hardness
resulting fromcontact with the slurry. Industria
Applicability [951 -The present invention provides a
pol i shing pad exhibiting substantially no change in a
polishing rate due to frictional heat and contact wth
polishing slurry during the CMP process, by

m ni m zi ng changes in hardness resulting from heat and
contact with the slurry, via an interpenetrating
network structure of a vinyl polynmer, fornmed via

radi cal pol ynerization, with a pol yurethane which is
used as a matrix of the polishing pad. Further, use
of a liquid vinyl nononmer and optionally a vinyl
oligoner results in no occurrence of poor dispersion
and density difference as normally exhibited upon
m xing of different kinds of nmaterials and enabl es
production of stable products due to uniform
di spersibility thereof in ternms of a nol ecul ar
structure. Further, according to the present
invention, the interpenetrating network structure of
t he vinyl polymer WO 2007/011158 PCTI KR2006/ 002826 15
formed via radical polynerization with the
pol yuret hane matri x | eads to i nproved




[1]

[4]

(5]

[6]

[7]

[8]

9

polishing rate and planarity, and remarkably extended
abrasi on performance of the pad, thereby providing a

ing_pad with an increased service life.
tzﬂ@%dﬁg?he preferred enbodj ments of the pr es%%&JKRZO%/OOZSZG

i nvention have been disclosed for illustrative
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