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[5] As well known, a CMP pad is used in global planarization of a semiconductor wafer,
and a CMP conditioner is a type of cutting tools for improving performance and life
span of the CMP pad by removing clogging of micro pores formed in a surface of the
CMP pad.
[6] Fig. 1 shows optical microscope images illustrating changes in the magnitude of
surface contamination as a function CMP conditioning time at several test conditions.
Images illustrated in Fig. 1 show the changes in the surface contamination before CMP
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Images illustrated in Fig. 1 show the changes in the
surface contam nation before CVMP conditioning
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[11] It is preferred that in the coating step with the
hydr ophobic material film the hy drophobic materi al
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a tail group of nolecules is hydrophobic. The coating
step with the hydrophobic material filmis preferably
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Fig. 2 shows a CMP conditioner illustrated as an embodiment of a cutting tool
according to the present invention.

Figs. 3 and 4 show optical microscope images illustrating a surface of a CMP con-
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cutting tinme of the cutting tool. [19] Fig. 2 shows a
CVP conditioner illustrated as an enbodi nent of a
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to the present invention comprises a substrate 10 and an abrasive layer 20. The
substrate 10 is made of a metallic material and has a generally disc-shaped structure.
The abrasive layer 20 is formed on the substrate 10 and has a plurality of abrasives 21.
In this embodiment, the abrasive layer 20 is an Ni electrodeposition layer formed by

being plated with Ni to hold the abrasives 21, and the abrasives 21 protrude from a
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suM@a_@f_@f the Iavbhtipar y material, a body for
det F]gxrgmnpllen 9: I?rol:e%g %% Porr%fmgt Ili]yedrophoblc material film]

A hydrophobic material film consisted of a self assembled molecular monolayer was

deposited on a surface of an abrasive layer of the CMP conditioner by charging a CMP



arbitrary material, and a tail group for determ ning
the surface properties of the arbitrary materi al,

wab@pes417smhen the tail group i s hydrophobic, tPEI/KR2008/002794

[38]

[39]
[40]
[41]

[42]

[43]

[44]

[45]
[46]

surface properties of the self assenbl ed nol ecul ar
nonol ayer becone hydrophobic. [35] A process for
v apaiditzineg oa wiattes h?dlroplﬁtﬂ)ldﬁlﬁ&&hl filngwhhgotvfap@dd, ZR6 a process

LTl T U SR
expiepliisdi foathedrydmipholie nmtemaé ﬁkm/\T hd defpesitiers condogehsiwere: a vacuum
th {180

&eé Qf{ (Lfolw i) %rl E?é@g&s)ﬂ 0 n}?&atﬁ%r 0 1%9 d rbélﬁg Q:rr%%g?{l %Fﬂe of 10

f | m.lﬂutffss 7;\}1 | %Wﬁﬁm@bm@dqf@x §]iﬂiﬂb¢n Elanmné&ﬁp@ﬁw whs gsed as the
secMmpsseithed nol ecul ar nonol ayer was deposited on a

surface.of an abrasiye_ | ayer itioner b

ch agﬂﬁcﬁ ¢ 1%\h§rﬁ]/|§% &P W%SWSF Mleé‘ﬁf 8%’?‘8‘?1“: BA H’? glgﬂ ogmed o not
mathesighl thd hzﬂmi\ws oﬂo;ttlcﬁbnn[mdscopmtobseavmanc easthehhahedrophobic

At ! %{1%],:#1 3 forrh \%so [Pk Q&l ﬁlrou th a CO Ea(rglllﬁlln?tﬁoen degree varying test and

mas used as a rec sor
hy@l h}sz’nplmmc trahgdioghilif) test duTimg paegeosing plothe €A condytiener.
were: a vacuum degree of 10 to 2 1 torr; a process
tenperature of 1500C, and a reaction tlrre of 10

m nUPESPIng: CpntampgHen deweroraragdesh (SIony aaslameyasien narying test)]

Cor pogratds® [br\/&%ﬁdlﬁﬁﬁl(ﬂg as attgl OMP ;fa@ﬁ@ﬁstpeﬁaﬁﬁed 1[19318@ the CMP con-

Since it sp vvhet ydr

e PP PIer Y R BFNRON B 10 g eion degree
or oﬁque COP conditi@sc ops spdisat atatnainferwhied#r miruges during the
hy g Igobi c material filmis formed was confirned
through a contam nation degree varying test and a
hydffbpﬁb‘ﬂi’ eondattoriyipropdss Mag petfeneddustrigristgled veaieyian g shry flow
t hﬁt%%@ﬂﬁﬁﬂﬂ QnRShtiodad %eeh%@ho L—IIE%MC%P%P pad and conditioner and

Cont am natl on gr ee varyil n es
agtfl BEEdPre aF §omyt heses] hMltlﬂffYAW?aSr%&%‘QQO ffle by Cheil In-
C O@lihtﬁdSQNm,ganaﬂh@CMIaﬂ)adGM% LQHOI(Wﬁﬁld@ by RohAes] Hiss Qgmiphey. The

f
Ecrmin o sl BpalEh Ravh e iiple! B BROSEEe Huny flow
conth whomercawdsisicngpeict edthahe tétnd CMPeouditisniof pd@ess in order to
m DS HUChAde ﬁd@c&{ Yifnaton 4é é“% ﬁT fie ENID g&’d‘ﬂirta'sﬂ&‘t Hfhe. For

process was p orne usi ng
s| {pferonde; @ﬁprrtam@aaen gy AHing teséperé@ratedmépr thp sage enditions as

SO0the @N’Ipfcoﬁchﬁoﬁl\ﬂ? iR i oA RE Fib IOR bedd RBcrdeAlih €fample 4,
press t hereof. The slurry was Star4000

matl ICE Eﬁ)&dresq@e@h@ ries INC., and the CMP pad was

| C Eg@ prauate4 bye dpoibah r&cf@@@lﬁﬁmnyn nghth af sﬂrfagi)d)fmyl abrasive layer
copyd can n N |

o B B (1 GRD o Ts FEP B0 RRRALSE 100 200, 500,
c omrplax KOwitehperfremag tlha ICMRPombieling pricery usingaeSHIPigenditioner

orﬂﬁgotagd%g%lhﬁtgg trgg)egthge in a contam nation degr ee
of short tine. For reference,

c o ntAéﬁ]i H‘*?éfﬁeéﬁn E&’ér 2and Arif scper @atinpedt that %@MPU?FH’@FUO(“E@“ which a

RRIrGsHbid ﬂn@t@ﬁal&ﬂn{ ] Gfo@i\éa cmﬁ@l birfRBSf e albhtél\%clﬁ}t&l lthrough
)igmrl] f Iv&%lls a\rlﬂly Contamma%e% by &t gllulbr(}e/%x!:eq)t Eﬁ?a contarél‘rnnatlon area of
more or less 5% is found. The contamination area seems to be influenced by unknown

external factors during the test.

[Comparative Example 1: Contamination degree varying test (Slurry agglomeration

varying test)]



which will be described later. [43] Figs. 3 and 4 are
optical mcroscopic images in which a surface of an

W@ Raos47es | ayer of the CMP conditioner is photBQI/ERRE®H002794

[47]

[48]

[49]

[50]

[51]
[52]
[53]

[54]

[55]

at magni fying powers of x 100, x200, x500, and x 1000
after performng the CMP conditioning process using a
CVP AcORIA Iiaid(lsﬂﬁcﬂltlf)@ﬂhg Pocesitw &0pefioniit® ﬁsmg esNEr t:br\/cﬁh(yner that was

E:gﬁ Aﬁ% {lﬁa egr el L}o[‘ﬁﬁg}l)ﬂe ﬁéand cgﬂglgloner on which a hy-

hydiuogyb(binb naterat ﬁhn alas ot flormed, fand ted-oorntihgicsudeg e of dfe CMP
t h@orf'i‘lmcﬂl%f «/g {r)lgﬁf&'fedtﬁ El%&ﬁte%m ® rﬁm‘@@e% dlaﬁﬁ? he, process Test

cont am nat slurry exc at a contam na
ar @ald@fonﬁeﬁ@pbrhel@\é@ Csnélrlgnefrdl@ m tir Eescwpre ddantisli to rﬁhose of
ar pRarfifiens to be infl uenced by unknown ext er nal

fac d the. test ar a

#Ei“és’ the é@ﬁi ORI %ed @s P‘%’Eﬁf‘gfm?gp X(@PEFr?r npsing
ag@hﬁlﬂmr‘aitem awduryy figw tr&s bf ROGHA/mAn GMBtmdal speed of 50 rpm of the
coadid Lo S rfornme [
coG R pENLALoREPSGE TR BREATRE T Pt ot of
Exaﬁtg 8 id opticabmjcrescOpie imoagediin ivdndr a smfa@h pEthe £ MY conditioner is

@mﬁé}hﬁhe@ﬁﬁ Bl ﬁ‘llfylflg E%}é\@%f %9bo f)@r()UEQSOOaQﬂjd L0 after performing

natl on dégree he CWP conditloner was
&Oﬁltlf’ﬁﬂﬁépr%ﬁﬁrfvhﬁ(%méﬁm% m nutes during the

pr og@ﬁﬁustrxea:m Qg fticonbe &zﬁfﬁﬂllkd tﬁaeaﬁ:ﬁﬁ’a&ca?dh tabfa@l% lager is con-
e test_we entical to those.q

amind BY 9P A B B PR proaddiopay SoRuiiion by

pethEslumgds nase inerdaxeaihgsl ten@goey diynh cati b sdehdbneteaest adsubis that

sl ; f /

E o%&#u%%&pﬁ%%%ﬁcgﬁg l!gh bg] %‘e %1 EeHrl ﬁgel %W coﬁ@%lggerg‘rot coated

pr &88 @y desfphgbis np¢rial Hbneof . [49] Fig. 5 is opti cal

m croscopi c images in which a surface of the QW
condltl oner i s phot ogr aphed at rragnlfyl ng powers of x

100 [Exapnde 3x3pdiorhahic epidBodsphiic Bt or mi ng the owP

condig 60Qarn@ptwapﬁlﬁﬁr§scf)pé inddpeRhowingS, h}{dﬁ(ﬁﬂhoﬁﬁlty test result of a CMP
illu ngit rated

sut PRSP Coul B nyarophosid MeBFiab AR LRl WGP conditioner has

sI wcmryact Iangle a)ﬁ 1&0 sombee. Enf/iis aeoptidabiniciocopuinggeshowing a hy-
ﬁ@?ﬂﬁ@ﬁ}; {25k 16 éWcro}{dltﬁHeFH of cﬂ)aﬂ&{ @ﬁﬁ %quaibghbﬂ@ material

oes can e seen fromt resu

c oﬁlf%rﬁ/h?é‘ﬁtl shefe MPraonditiges g |a§pé@cwgiﬂrfef T8 gy 6 gpd ¥ pow hy-

Cl\f&’ro@@&&id:ﬁy RugesuMlof aRAt PP cohdifioAerd BEoRPING KIMP UBABTibiBhg process
film [52] [Exanple 3: Hydrophobic test

(HydF© Tﬂl%drc test)] [53] Fig. 6 is an optical
m c Coapapeg Figageashbwithgach bielr, apho be s¢cnythitebd CMEPSedniditioner

o%te%ltl? %%%ydw%@rgﬂele %&a?%{?aq %thbl Br}%{ rhgrﬁro%ﬁobla ay than the CMP
c omr@imonahmte:oatbd Wih tbe hydypphobi graterial Slnasinepthe €MP conditioner
M CERRORRE tﬂe"fﬁrgﬁ)pﬁaﬁ@‘nwel@al Y has a larger contact angle than the CMP
conditioner not coated with the hydrophobic material film.

Fig. 8 is an optical microscope image showing a hydrophobicity test result of the
CMP conditioner after performing a CMP conditioning process using a CMP con-
ditioner coated with a hydrophobic material film. It can be seen that Fig. 8 does not
show a large difference from Fig. 6, i.e., the image showing a hydrophobicity test
result of the CMP conditioner before the CMP conditioning process. This shows that
hydrophobicity of a surface of the hydrophobic material film is maintained as it is even

after the CMP conditioning process.



drophobicity test result of a CMP conditioner not
coated with a hydrophobic material film wherein the

W@RMO8HTE t i oner has a contact angle of 70 Fi gBCT/BR2008/002794

[56]

[57]
[58]
[59]

[60]

[61]

[62]

[63]
[64]

[65]

[66]

7 show hy drophobicity test results of the CwW
condi tioners before the CWP conditioning process is
per Darthe contfadyd Jit (ﬁﬁﬂﬁaéérﬂ@aﬁi gster Groprdnnot b fhurRiagthe CMP con-

t h d ‘
o R0t G DR B G it o b e R B TP, s
hydm&phbzttllwdtqphohamy ohibe CIPP comctiilcbneo mas compledatostivhile a CMP

B B L
haditign¢raegape Byhipplatic.ahghis ttnl*Paﬁ m%éur@wpom@%nglmﬁéhe CMP  con-

nogitieRAwM 1¥Wstthart 4%¢ hydrophobic material film [55]
Fig. 8 is an optical mcroscope i nage showi ng a

hydr ophobicity test result of the CWP conditioner

af t {aExamqﬂé or mmgnma@htpdagymwtrymg itéhg (F100¢ @gSlotmsiatign aarymg test)]
@?I[ atd c%ng ElOﬁl%? ? 26‘ h gurolgerqg ga (go%Eht 005 a3, the

f| I'm 1°gr ge

can e see oes no OW a
di ddteql datoe site way Pirtprmed usmg a CMH gondtag@rsmmufa@glr@d through the

Ey PRl %? E&‘h lel1® §1t1d 5 @&Hﬁﬂun@zloﬁ H@grg\/gf tﬁ@ @Mlﬁ bm%ne{ was

ore conditioning process. This
hyﬂlﬁ@f'ﬁf?@bwl@i RErorminesifie PEEESsofis PW@PW?@I Wé@rﬁi@rlaﬂe 2, the CMP con-
mi@lﬁbhﬁi phbdege Whs pefoiinad Be ea@ fetluded sEMBNIAL t26 ahdPressure
i}gn ﬁlg%@p%&{iﬂ ocess. [ On the contrary, it can
be?RPEH 14 Mgt er drop cannot be found on the CWP
c onTde Cil\d)]hedsndnmxtmmg)pmee:ks wiak petfuendaydimpptictidled waadrent halurry flow
| ...

LS b 8o LA RO iy spyorer, nd
| o@HPhﬂﬁ |pr6ésusre @Mﬂ’ 638 pridhetieonTihg siyriycreasdd ivd $0QJ ﬂffa; rom Hanhwa
usCH&nch@%raﬁ@H ddnﬁ'tf?é"@MP ﬁé@i WAAC 1H N P b§3 RBhm and Hass

di t.i oner became hyd At this tinme rreasur ed

cohPAEEMAgE d0T6E01E éO@Uimf@dlﬁe EFi'Ildﬂt&%lé in w&schﬂ%% &PRIK pragsure was

[ 51?1}:re[age|81] as [cﬁﬁ@ﬁiéﬂemfh th@@éﬁl@lr@M@tdoﬁﬂltldﬁ@g@@odégs]r Mlgﬂ%\r/éo confirm
t ur.r ration v .

padie sbitatin 5P RGmEEoR U Pt R B8 TS e

condligsi th® Bsare hptia¢ truabmoatmmagesna wliash peurfae we the CMP con-

USyit8n&t 1%%%’3 etd' a?[ﬂ%.rgng%[ﬂg @%fér(ﬁ q( lbb xﬁdtﬁ‘ anc% %1000 re-

process o ont am nation 23

t hepechrely atieli ner ﬁémg\Kh%CM?s%éttwlwa%esbﬁ?ff rhelffpceprding to
Pr #iegs@goifif c6RIMBaHsed W th Exanpl e 2, the CWVWP con

di tioni rocess was rfo e reduced

S IR PR ot s rmhers oF Bisu SR phedhE EY pamBiiepischardly con-
[ 6@hidhed BMRugorTheréfory, itds pd;s@ﬂ:ﬂaes& obasn pertorneltht u<IMB con-

(rjlo i‘ﬁi{)hel:r C%Pe’\@t\x?{h Oaalllo%cﬁ%@lo%lc %atFrlg\%lmd%/gar%ﬁ Contadnfnwea evéh in the

atlona
c ol iporeess, andm@lclamn elibgit use&mstprr@éimaeloog tige63 psi
t hereof. The sl urry was HS-1 1 OOH avail abl e from

Hanhwa Chemni cal q}ngzor ation, and the CVP pad wa
| O (o pgayeox iy a‘ﬁ‘épt?-@%tl%ﬁ?%?ﬁﬂafmé 6% ﬁ%@%‘y ggglomeration
comg,ﬁqigqm) are conditions in which the applied

Pr eislyr[)gesw?osr conditioning an actual CMP pad was performed for 20 hours using a

CMP conditioner that was not subjected to the process of Example 1, i.e., a CMP con-
ditioner on which a hydrophobic material film was not formed. Test conditions except
the CMP conditioner were identical to those of Example 4.

Figs. 14 to 17 are optical microscopic images in which a surface of a CMP con-

ditioner is photographed at magnifying powers of x100, X200, x500, and x1000, re-



i ncreased as conpared with the actual CMP conditi oning
process in order to confirmthe change in a

W@ owasd7mat i on degree of the CWP pad for a shoP€T/KRa®8/002794

[67]

[68]
[69]

[61] Figs. 10 to 13 are optical mcroscopic imges in
whi ch a surface of the CVMP con ditioner is
pheieogvaphed: pérforagind fhy GNP Iaél\mﬁﬁémﬂﬁ p?bcés&@or X2B8urs according to

colarofaink OB (B ol R B R e Mleria

f ofibgoi ng conditions. [62] It can be seen from i mages

of R Q&n bd Qe 2}9{)01’1% t}feqﬁlta L flﬁ e tﬂ Qa!ﬁq{e doﬁﬁhﬁ{d#h){t the entire
con tam nate he efore,

obtigf AN g ﬁérfa@sqi Iaﬂs"bfaﬁlé[? Igyernps ety P@m@lﬁmateéd)é(t sgTYai thgrefore, it

a tunieanfihéd @ﬁ@&'aﬁiccﬁinhlﬁtlbﬁ ohasAMina PR b3 A @E®H is more

even in the a rocess an ef

s u%’éﬁa?f‘é]dnfﬂ&‘r Eltppﬁrel?ot F%%‘j’g E]a Yé&?&ﬁﬁlﬁtnﬂa&%“al film as
ExesmpaeRiwvithoidt @viPnahdvionelagaed widh yhydyopredic f&letiblr fyim.
aggl oneration varying test)] [65] A process for

condi tioning an actual CMP pad was perfornmed for 20
houAdthgeghhgcertiaymetiondifta lyneophohetmatersal didn using eTed

t o(ﬂd&?o&[ﬂﬁf&ﬁﬁ)r(%fﬂa@ﬁaagﬁkgecqirsok h&s beefl dEMFbEQ Qb(q)et DWS

teri al I ' mwas not formed

Te@ﬂd&@ﬁémqt%sﬂgla@% ERA in%th@wﬂe@mﬁ: 25idhEPTWer e
i d@féﬁﬂt(b@d)ddc?ltﬁd]ﬂ@@mﬁneﬁ&ﬁd@ﬁ (6cta{1&@1tr151h1@ﬁ)sﬂ§1&) hﬁty:bz used as the

are optic n croscop in a surfac
aeRora iR SRk GedBrapmst b hedb ey PoHae V-SAM
of (V)ﬁpdl(—)S)AMO 2odess; 20 0,-S ANl LGSO\ M) @s@esy, andh pulkgfolynerization

condi tioning process for 20 hours

&nghggggﬂg gwrore90|ng conditions using a CW

condltloner wi t hout a hydrophobic material film [67]
As can be seen fromthe imges of Figs. 14 to 17, it
can be confirned that the entire area on a surface of
an abrasive |ayer was greatly contam nated by slurry.
Therefore, it can be confirmed again that accurnul ation
of contamnants by the slurry is nore increased in the
CWP conditioner not coated with a hydrophobic nmateri al
filmas conpared with the CVWP conditioner coated with
a hydrophobic material film [68] [69] Al though a
coati ng nethod of a hydrophobic material filmusing
FOTS (fluorooctyltrichlorosilane) as a precursor has
been descri bed above, DDMS (dichl orodi nethyl sil ane),
FDA (perfl uorodecanoic acid), FDTS
(perfluorodecyltrichlorosilane), and OIS
(octadecyltrichl orosilane) may be used as the
precursor. Furthernore, the deposition process using
the precursor includes a V-SAM (vapor-SAM process, an
L- SAM (1i qui d- SAM process, and a bul k pol yneri zati on
process using plasnma. d ains



[1] A nmethod of manufacturing a cutting tool,
conprising the steps of: form ng an abrasive | ayer on

w@2masgsmenber, the abrasive |ayer havi ng abr aBCT/ER2008/002794

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

bonded to a surface thereof; and coating the surface
of the abrasive layer with a hydrophobic materi al

film [2] The nmethod as (‘Cﬂqﬁﬁ inclaiml, wherein in
the coating step with the ? _gphobi c material film

the hyﬂ&f?&ﬂ&b&)ﬁmﬁﬁﬁif&‘dtﬁﬁﬂv%i bhtfthg ®ooR SRlplisRg IRNAERDS:

nol ecul ar . nonol ayer in ich a tail g}re??ip of rmligdg,les )
is hyd wﬁgmn&br%@]e l9¥8 oRgt RETMERIbEY: destYs leyedihgyipg abrasives
wher ei boridaé t€oairfag tsr@d; mid h t he hydrophobic materi al
filmis perf.ornmed usi deposi ti rocess.. [4] T

ot hou 2R HB WEded S BP ataf SO RRRLY AN b EBAGr iblerk B
wi t h t Hee mgdhod ph olbincedmtcdaimall, whietaim insthp epdtongrseg woigh the hy-
formn . I ol '

L0t o 1 ShoPhft b REAPARA Rl FRISEHR BRI AKELs o T atlthbflea
sur f acBolsFulphEOoaplAYR| iy &hichetail gspupgrfaneleqies it hydrophobic.

pr ocesshe mefhod A8 cABARDH ASmCI, HheRGn the c@ht%ig@ﬁé‘p wih ettt yRirophobic
oCess nas

a precursar, used in. the deposition

ol ec ATBE A TR FETTGIRE] Y515k BesPortioR PERERY | Lor ocar bon)

group 'Ohe fakfho( fab dlainmdiyidrobedmr ) owheregi digpoafiy] stdheitheictodrophobic
as cl aj | [ L n .t ] t .
abr asi f\}lg%ﬁgfyfglpi: %s?e@gﬁ?%ﬁ%ﬁ%@}%%&%ﬁgs%ﬁnﬁgd Ll%[e%ﬂg molﬂglayer, in
el ect r whichogiil gonp pf owdesyles [isThydsoghebid, ag thegaliface of the abrasive

conpri B fisify LAPBsiTBABRIcess@n abrasive |ayer formed on
the basé nenber, the abrasive | ayer havi ng abrasives

bondedhomathed as glamedhigrcddm: 4. ahgiean ppECBisAbBICE in the deposition
mat er i glocdsk iR noledelds 6Nwhith agbil EaLe 104 CFheuabtasbyezroup or CHF

| ayer. [8] .The cutting tool as clained in claim?7,

wher ei ﬂ{“tokoélyﬂg})&? BHL%H%BP‘rmt erial filmis a self
assenbledmatiod asiklarmerbinallamelr, wheremnihetstep dfdoimigg chepbodsive layer
nol ecu i i Lng tool as

cl ai m%%ﬁﬁfbﬁég%ﬂggoﬁﬁgélg?%&? e ths:bgjl I?r Hg‘%g’en‘ol ed

mol ecufabttigrietlaganplising:or ned by using trichl orosil ane

as a pfp&ensMiber] 10] The cutting tool as claimed in

roder p%%%tﬁgﬁ%eﬂagvtefgg?a e gV by drBs e do e

[11] Tieagwdstbonded 00l suafacecthaiedBdndn cl ai m 7, wherein

the c ug fl}llcﬂgpﬁo%% miatséri%l fﬁl\r{lp forRad g)}l Elileosrlll(refra(':e of the abrasive layer.
The cutting tool as claimed in claim 7, wherein the hydrophobic material film is
a self assembled molecular monolayer in which a tail group of molecules is hy-
drophobic.
The cutting tool as claimed in claim 8, wherein the self assembled molecular
monolayer is formed by using trichlorosilane as a precursor.
The cutting tool as claimed in claim 7, wherein the abrasive layer is an Ni elec-
trodeposition layer to which the abrasives are bonded.
The cutting tool as claimed in claim 7, wherein the cutting tool is a CMP con-

ditioner.
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