WO 2009/084776PCT/KR2008/002794 Description HYDROPHOBIC CUTTING TOOL AND METHOD
FOR MANU- FACTURING THE SAME Technical Field [1]The present invention relates to a cutting
tool, and more specifically, to a hy- drophobic cutting tool having goodhigh hydrophobicity maintaining
performance’ot g)gﬂpfﬁ%é thereof and a method for manufacturing the sarh&€ HRFAPECERE the present
invention relates to a CMP conditioner, i.e., cutting tool used in a CMP(Chemical Mechanical
Polishing) pad conditioning process( chemigal mechanigal polishing) and suitable for reducing
accumulation of slurry thereon. Background(iiﬂﬁg}‘mtl% tool is a tool that cuts a workpiece using

abrasivesyj-€- i igl i ion,,"atings ringi cylinder
grinding, %Y};\%@jﬁ@ gﬁfiﬁgngﬁ?)ig ;@ﬁé" ﬁiﬁmt%mﬁifﬁoﬁﬁgewgménce, the
grinding includes all kinds of machifpgWPKICEREL  TEHPeHa paAformed using abrasives such as

diamond patrticles, [3] In,general, a cutting tool comprises a substrate and an abrasive layer formed on
a surface of the stisShBi€abidalds a structure wherein a plurality of abrasives is bonded to the surface
of the abrdsive lay&h<Thesbandirgtohthesabrasivestisgpedhumehdy varidicmetbadssincluding

electrodepositiongsipierncanr AazingiTe AR vea-bde diamand, BN (euhis,porey nitride),
alumina, and silicon.carhide particles. [ﬁ!) a machinin wo?g usmgrqacuttm tool,ﬁ%phenomenon that
bt 5 ! :
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a surface of an aE)Lr}aéf:v‘.:e g ar _ J : .
contaminated as WEHO¥KIRE e fichbBsesd Geirsraty, Mbrp A ortennn odERIShsarsel Mty in
machining with cutting:sidbotisins dhohddingd&tbraisiy grpestictesriuting condisioninghthe GMP pad with

CMP conditioner ssiuigy RAricles angd FesididesAbe ancmulatgd on the surface of the CMP conditioner,
thus causing a serious contaminatjon problem on that surface. 151As well known, a CMP pad is used

in global planariz srawsl it bhductor wafer,

(2] A cutting tool is a tool that cuts a workpiece using abrasives, i.e., cutting particles. In
the present invention, "cutting” includes grinding such as a cylinder grinding, an inner
surface grinding, or a piane grinding to grind a part of a workpiece. For instance, the
grinding includes all kinds of machining works capable of being performed using
abrasives such as diamond particles.

3] In general, a cutting tool comprises a substrate and an abrasive layer formed on a
surface of the substrate, and has a structure wherein a plurality of abrasives is bonded
to the surface of the abrasive layer. The bonding of the abrasives is performed by
various methods including electrodeposition, sintering, and brazing. The abrasives
inctude diamond, CBN (cubic boron nitride), alumina, and silicon carbide particies.

(4] In a machining worlk using a cutting tool, a phenomenon that a surface of an abrasive
holding layer is contaminated occurs, and the surface is more and more contaminated
as the working time increases. Generally, that phenomenon occurs particularly in
machining with cutting solutions including abrasive particles. During conditioning the
CMP pad with CMP conditioner, slurry particles and residues are accumulated on the
surface of the CMP conditioner, thus causing a serious contamination problem on that
surface.

{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. | show the changes in the surface contamination before CMP
conditioning (reference), and 30, 60, 90, 120, and 150 minutes after the CMP con-



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 conditioning (reference), and 30, 60, 90, 120, and 150 minutes
after the CMB Gaf- rQABQJ?WY.r;ﬁ§E%B"§JVFi§ef?[{'E‘ﬂ; 0 KichaniteamPe onfinsd thakacansiderable
amount of s}urr%/ %8rr&tam|n nts is agér%gafso fro% SOimthéJtaeﬁelaﬁt% t%gh@gngﬁréﬁﬁlq?%g, 8{19 such

. S1UiT Al Iﬁs a T .
contaminants increase while fﬁe . COI’]{IIIE’IUOUSI_T‘l a %Iiomeratedtaé the con (91;' n(?l tlrpe Increases.
P ORI ry teter

The surfacE CHRARRatRSFFBF al 6 r BV e 15y &P 1Y PRI WeteiBFates the
efficiency & €MP conditioning process. The deteriorated efficiency of the CMP conditioning
process causes a afeyrferbewiraiorient ddrimgapuisising of the waEr esiticacc e FadvEkd lowers the
production éfficiency by kifréasing the GMih berdifparticleseen theewetferafiar ¢Heipalishinbz Disclosure
of InventiorclachrigabRrehiantss calae prasant ivyentonsbavadfouciciots thabawagjonsiegason for
contaminatifigy@ Ll RreoRditionsy jsshrtisnsitifacsofRnabiasivenayemhtRanggariribedaygeophilic
according ag,&MB pad %ggmgning time increases. More specifically, the present inventors have
found out that the CM congjtloner is easily contaminated since the surface of the abrasive layer of

the CMP condii ?Sﬁreer%ﬁg‘ﬁegnelsmt}o be hydrophilic and the hydrophilic surface of the abrasive layer of the

CMP condiﬁrc‘}ﬁ'é‘f“ff’al[r?ﬁ?)?lfé’fect water containing slurry as the CMP pad conditioning process proceeds
although the abradite PEEM SRt okt f@‘mg%ﬁﬁﬁﬁén@taﬂ%e&sﬂwf%fjﬂf@mﬁeﬁ% BEfOFE performing
the CMP padnédsiaitionihy prodesso Suehrasiseobienstisneest thrhstbriitertiic ewpdssndifidferaione but
may occur irvdititninioots okwite. Weaning icontipr ibingabrosveswhick Bredsedlin tutthdincluding
cutting, grindingongatishing ehnanewdsaaningsurfacAor erabadime niyef shepragerbidienton is
conceived tg,s0lve iheafpyamentionss poblersimihamier atnAngmkedinantofitberesent
invention seeks 10 provide, 3 Luting ook hGreaR Ae et U Sl CHIRGRAHOrNANGE Mugdo
agglomeration ol piSBIASING AYE! Sitace And eaIATINANRN ALI"e AMIARNE IRYEESUlRge 1o areatly
suppressed'by n%provmgah rophobICI y maintaining per ortnance of an anrasive layer.and a
manufacturﬁ?&?ﬁﬁ%&‘%fq}%’ RIFGBBIFE AT SBIEhiBnP O RE &b i %t(%tgs %&%}the present
invention, tNEREITERFOIEE §u4 TIEPISH 6F FHENERLEEE A & CoRtHBREUTPRTRE T RGMSH S&hfESsteps of
forming an aisdisivetiagéarcbnrtiassulysteateinties ab rabenkglarnavingabiasives bonded to a surface
thereof; coating thasurfhcdinéthefatragivetayieranittmaihydrophabio nmateribt flforewbdreindthe coating
step with therhyekephakicvateriah filmdsipesfamedhyformingia seltassenhled taolectisar monolayer,
in which a tajh geaup.RfmalssWesiisdysheninahic. /R thesuiass oh the.rkrmsive laxesusiog a

deposition process: andlherain.Precirsor Yeed e depasition RgeRsshag,Melgeuigs of which a
tail group |shadCF fléjorocarbon ) %rl%u_g or CHFf(quotri?h%drocarbo ra%%? o‘?{gﬂﬁéﬂ that in the
[
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coating step%fﬁ? lf elﬁ}{élrlggﬁaé Tatenal ﬁ?rﬁ, thé r?/Sdr%%) eort*)lﬂt'?materlaaﬁfumﬁ errée%e assembled

molecular nf8%8R&Y8k in which a tail group of molecules is hydrophobic. The coating step with the

hydrophobid prERéiah P98 preferably performed using a deposition process. At this rime, a precursor
used in the 2 According to an aspect of the present invention, there is provided a method of

manufacturing a cutting tool, which comprises the steps of forming an abrasive layer on a
substrate, the abrasive layer having abrasives bonded to a surface thereof; coating the surface of
the abrasive layer with a hydrophobic material film, wherein the coating step with the
hydrophobic material filin is performed by forming a seif assembled molecular monolayer, in
which a tail group of molecules is hydrophobic, on the surface of the abrasive layer using a
deposition process; and wherein a precursor used in the deposition process has molecules of
which a tail group is a CF (fluorocarbon) group or CHF (fluorohydrocarbon) group.

It is preferred that in the coating step with the hydrophobic material film, the
hydrophobic material film be a self assembled molecular monolayer in which a tail group of
molecules is hydrophobic. The coating step with the hydrophobic material film is preferably
performed using a deposition process. At this time, a precursor used in the
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deposition process has molecules of which a tail group may be hydrophobic, preferably, a CF
(fluorocarbon) group or CHF (fluorohydrocarbon) group. As the precursor, FOTS
(fluorooctyltrichlorosilane), DDMS (dichlorodimethylsilane), FDA (perfluorodecanoic acid), FDTS
(perfluorodecyltrichlorosilane), and OTS (octadecyltrichlorosilane) may be used. In addition, the
deposition process using the precursor may include a V-SAM (vapor- SAM) process an L-SAM
B OO e S0 R A nchic HRSSIER of [ming an
abrasive laye otined using an 1eléc ro&é dsl'ion pro gors razmg \firocess The
cutting toolﬁ@‘ﬁféﬁé“@ﬁw*@l\%ﬁé@d@ﬁﬂiﬁ@fd%w&%%r% cutting tooI is not limited thereto, but may be
a cutting tool havingsadny draphohid 0Tt dfiad b fotividd ol aguiiidéSofdhe abtastie iaes),

According teranothgeaspeetabthe preagnt invertiongdhars isrravidad-agaHting tael, whieh comprises
a base me ot(): ran blr%%\slqalrge\{er fogmed on the base member, the abrasive layer having abrasives
bonded to a sur age thereof; dro dhoblc material film formed on the surface of the abrasive

layer, wherein the r‘ﬁ%ﬁéﬁwabfherﬁaiaﬁﬁ%%m%gsa L AR BFRBIEA TR BTAP HiohotaYe 1APHhich a tail
group of m&ladiilesds=tydwophobid; Gndidvheheimthese i sebuladiviotazular monetayemnis formed by
using trichlgyesiane as a precursor. Advantageous Effects According to an embodiment of the

present invention, %%%@Fl%%ﬂn%g%{%%ﬂé% &%?rﬁ‘é%‘ér%% alRsyadayenad.pgsigrmance
deterioration of a cutting tool due to the accumu thnon of t conWma s.are sy presse by a

hydrophobil RY&te Piaf M R RISE Sn ATSUTPARE St BISIEERIE Tayel o i Qi 85T P dfficularly, an
embodimert§inh e presentimvehtisrrieabbatis et a/erjirgfestiveintorsugpresdcontirth s of a CMP
conditioner filratetson cuitifage icfahelsgektagetaer with slurry in conditioning a CMP pad. Thus, it is

possible to reduce defecis SHERBRSRCHES AL @%&ﬁﬁ%&ﬁﬂﬁ{ afRdqn G REaGessIRgRUace of the
wafer in a w. f%l E)O|IShIn rocess %glgnglab%{lv at ] egted to tger %MP condi tlonlng

171 sl eabraswe
process. Br|e escrjijphon ofl%ﬁe ravxim OWS 0 ICa mICI’OSCO e Images |Yustrat|ng a

process in WHiti# abé%‘fam?f%ﬁqé@f rﬁi@rﬁpﬁﬂfﬁ ttﬁdfl@ﬁﬂélsf‘%cw 18 H5tting time of
the cutting tmoface of 1mb@smmawamnuumémmumm Blsnanseribogiment ofcdeoutting tool

according teythe1RreSank NN bigse SN dshow aplisabBisiasaepamrges didsiating a surface

of a CMP Conlgchvrom 8,989/9%?0?8&%”&%59 glllgp% %glsltéor;&ru%g?r CMP pad conditioning process
tbr 30 minutes and 60 minlites respective y, wherein the surface is coated with a hydrophobic material

film. [21] Flédg%ﬁ%ﬁg%&fgéfhlcroscope images illustrating a surface of a CMP conditioner not
coated with hydrophebicimaterial filbodfrenON i atbcohdivionieny provedstifor S0camiaposts

generated on an abrasive layer and performance deterioration of a cutting tool due to the
accumulation of the contaminants are suppressed by a hydrophobic material film formed on a
surface of the abrasive layer of the cutting tool. Particularly, an embodiment of the present
invention can be used very effectively to suppress contaminants of a CMP conditioner that is a
cuiting tool used together with shwry in conditioning a CMP pad. Thus, it is possible to reduce
defects such as scratches or particles generated on a processing surface of the wafer in a wafer
polishing process using a CMP pad that is subjected to the CMP conditioning process.
Briefl Description of the Drawings

Fig. 1 shows optical microscope images illustrating a process in which a contamination
level of a conventional cutting tool varies according to cutting time of the cutting fool.

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 rhicroscope images illustrating a surface of a CMP con-
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[22] Fig. 6 is an optical microscope image showing a hydrophobicity (or hydrophilicity) test result of a
CMP conditioner coated with a hydrophobic material film before a cutting process. [23] Fig. 7 is an

optical microscoge{ima e showing a hydrophobicity (or hydrophilicity) test result of a CMP conditioner
not coated witf! &"W/8tbERobic material film before a cutting process. [24] Fd 8R& %8¢ al
microscope image showing a hydrophobicity test result of a CMP conditioner coated with a

hydrophobic mateyia) fim afteraeutiing biacess; [21F1a. 215 an oplical piprascone mage showing a
hydrophobicity test result of a conditioner coated with a hydrophobic material film after a

cutting process. [IBFEIGE - TOEEeIB BRSBTS 5B BYrarRfd it ttreif diimsurface of CMP
conditioné? doated Mgt atteyeirophebivlisratesied fimgafibroOmMP padiconditioniigbroués®fer 20 hours

under the same cendiioaiasiin iuaghuaivacking frald. 204 Figs 034 denkifishaweptical fmigroscope
illustrating a surfagg of. CMP conditioner not coated with a hydrophobic material film, after CMP pad
conditioning process for 20 hours under the same condition as in an actual working field. Best Mode
for Carryi{@but thE N B o8] e IR SRS TR B RO B FEPPAS I A RIS SR &gt ting tool
according to the freEgesitlimferdtdi wildbeodeseritty e following smbodis s lefetprovided only for
illustrative purposas:is@ Hhatdfrose skilled in the art can fully understand the spirit of the present

invention..Jfyereforg, the, I L is.net, limi , N850kl 3 may be
:mvplemen{tE in oth%g'fﬁg%:;iﬁg él‘raalg\]/t\i)?n@ ? ?f?(le \%V%%ﬁ% ¥|%%%%égpgﬁ?é{tge%@§§ 2‘%%? ?%Eg #Ié{ew(?f elements
|

may be exaggerated foF AOGFIRTET ARSI A Ck e Pord e EertaR e P Tl P Rk¥ Blements

throughout the sp@gifigationcand drawings. [29] Fig. 2 shows a CMP conditioner illustrated as an
embodimgntjof a chitingitaol ancandingdectiye prageshdnentiodRefesiogtedigsa arGMRzonditioner

1 according to the prasentInYERHAN COMPHNSH B RYRSIAL A%ard An.aRiasiygdayer 20. The substrate
10is ma(:ﬁﬁf a m?alllg materla,lc_r?igd,has a generally disc-shaped structuré.”The abrasive layer 20 is

formed onthe subst#ité 21t AR ALK IR ATy SHEEOHLE RS DAY FepRRP b bireht the Giasive layer
20 is an Ni electrétiefbsiomntayeriedriri@oaby doply platedsvithiNintef tso ldciengtmasisres 21, and the
abrasives 2d] protrudes franmoal M2 0pAEBATAERER KR2E08I0Q2:694 suiface of thambiasive layer 20.
[301As illustrated;fiRim. AR SRIRTBRHMGW Qi fuReAYAFRRNORIC MAELR] IBX8RARIR process
for 20 hours under the same condition as in an actual working field.
127 Figs, 14 to 17 show optical microscope illustrating a surface of CMP conditioner not
coated with a hydrophobic material film, afier CMP pad conditioning process for 20
hours under the same condition as in an actual working field.
Best Mode for Carrying Out the Invention
[28] Hereinafter, a CMP conditioner, as an example of a cutting too! according to the
present invention, will be described. The following embodiments are provided only for
illustrative purposes so that those skilled in the art can fully understand the spirit of the
present invention. Therefore, the present invention is not limited to the following em-
bodiments but may be implemented in other forms. In the drawings, the widths,
lengths, thicknesses and the like of elements may be exaggerated for convenience of il-
lustration, Like reference numerals indicate like elements throughout the specification
and drawings.
[29] Fig. 2 shows a CMP conditioner illustrated as an embodiment of a cutting tool
according to the present invention. Referring to Fig. 2, a CMP conditioner 1 according
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



formed on the surface of the abrasive layer 20. The hydrophobic material layer 30 is a film having a
hydrophobic surface of which a surface contact angle to water is large, and the hydrophobic material
layer 30 serves to prevent the surface of the abrasive layer 20 from tending to be h droyhilic according
to an increasedfULEHHE of the CMP conditioner 1. [31] The hydrophobi@%?é‘fézﬁgﬁfg%rgéo isa
coating film, which may be formed by a deposition process or other processes, and covers both the
electrodepositionq (terigtl %ngpr%sé\{g%go_At this time, since the hydrophobic material layer 30 is a

e
thin film with a thic 1'r‘fi(-?es smaller than Jprotrudi,n height of the abrasjves 21, the performance of the
CMP con %ﬁbner I% BFH%E%@igPé?eadl SRRETgH ﬁ‘% ﬁ@gﬁ%ﬁhéﬁ%‘iﬁ%@ﬁ&l BREHEAACoiHEd on the

abrasives 21. [32{ornpédaghariwsiare wicleshiasi yolaisn 3. tRecydrophabicrmistagidiay e 80:formed on
the abrasives 21 fayhbe glimiateghibbisingtthe & MR gongilinecdniaccandiianingetaGMP pad,

another large porfignf i sprase Qb Arasie aver 20,1 con AsULRER ShAREISAIRAeposition
material holding the a %ag I
1

) ives 21.can %e gl\gﬁ%maintalned at its position unless the abrasives 21 are
removed or worn'BUt. f%@‘é}'&%ﬁ BB B AT SRS S0 Y P PBFAT AN P F S FEE Y HSelf assembled
molecular monol&y¥F iscidiierarthil group of molecules is hydrophobic. Hereinafter, one embodiment
of the pregant inventionyitayhichcanaydrophabisiseli aseambibled, mplaculay rravelayeris fagmed on the
surface of the abiasive layet.Willhe-desribed. [34] A teehnigus oL fmingsell Assempled molecular
monolayer (also r%fg-:-rred‘t&a%t's If a.ssemblecié o:égla%ggié which f mc[ui ed in a nano technology, is
at the zenith of a 1E&RRiGUE 6t REAEING Elitd (EGHH BEIHBE SRAF &bty st PE B e %o -based
micro thin film. THEG@Eassee| Sirohsetiising bpighideo ahprives 3 hdspgroupressctigavith a
surface of an arbitrdiy smateriakral hoy ferdrtaradining e lengthvafdpieaibitraty inaiesial and a tail
group for determiging.the.sukfage properties of the arbitrary material, wherein when the tail group is

hydrophopijg, the syrface properties of the self assemhled molecular monolayer become hydrophobic.
[35] A prﬁggs for \‘L/A‘é Sﬁgﬁﬂpﬁt ﬁlﬁ?é%?ﬁls_ E‘H%%lé’é}i ?g‘ﬂ?@@g’ﬁgﬂ%d%t&@r}i shE gwgeOBf an
abrasive layer 20°5T 2PENECohalibAe chmasnasedlinsiRserbYdintenitiand direxrdiiphification of the
process will be désdithed, imthefaliewipgample skriteds fae thestnvention[36k[Example d¢ Process
of forming hydro %@éﬁtfﬂ@é@ﬂﬁh% mhizdLrbydrerhobic.qateral dim consisted.afia self,prsembled

i

L
molecular monolayer was depasited on a syrface of an abrasive layer of the CMP conditioner by
charging a CMP Véﬁ?ﬁ&%&%é&ﬁ&%@d%fﬁ%@%%o%ﬁ‘iﬁ(?ﬁ%r, on which a hydrophobic material

film was hét formed by Hpstis sekan et simebiidhotediansaiitistorhiafa C8H4C13F13S;
was used as a preclrsdufaiding dyydiophotiic materabfiifmdlbe.depositivnpaohditionsiwerg, a vacuum

degree of 10 to 2d,totfs G RracessrigmpRiatvigehla0G fadereastiondineaf LQmifuses. An Ni 4
conditioner made, By N DN G orR Ao AR U e AT IS S M CONHHONE  ibea.
[34] A technique of forming a self assembled molecuiar monolayer {also referred to as
'self assembled monolayer”), which is included in a nano technology, is at the zenith of
a technique for changing surface properties of an arbitrary material by a nano-based
micro thin film. The self assembled molecular monolayer comprises a head group
reacting with a surface of an arbitrary material, a body for determining a length of the
arbitrary material, and a tail group for determining the surface properties of the
arbitrary material, wherein when the tail group is hydrophobic, the surface properties
of the self assembled molecular monolayer become hydrophobic.
[35] A process for vaporizing a material and depositing the vaporized material on a
surface of an abrasive layer 20 of a CMP conditioner 1 is used in this embodiment, and
one exemplification of the process will be described in the following Example 1.
Mode for the Invention
[36] [Example 1: Process of forming hydrophobic material film]
[37] 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



[38] Since it is hard to grasp whether the hydrophobic material film is formed or not through the naked
eye or optical microscopic observation, whether the hydrophobic material film is formed was confirmed
through a contamination degree varying test and a hydrophobic (or hydr(zﬁhili test during processing

c
of the CMP %ﬂa?ﬁgﬂﬁ?%% [40] [Example 2: Contamination degree var lﬁa/ Eg%%ﬂ{@’ﬂﬂ?ﬂ?“

agglomeration varying test)] [41] A process for conditioning an actual CMP pad was performed using

the CMP conditiogeysthatwas, sHbiaciaf i eILIREss ATXAMR IRt «ad he contamination degree of
the CMP condltlo(ggr was ms}geeted at time'intervals of 30 minutes during the process. [42] The CMP

conditioning proce¥Mrds PertSrHTBG TLRG SRS WAL B Sieh Howtates SF%08 thi/min, a
rotational speed BfSOFRIiGTHsCIPhoal Ardecahiinodée spoan applied fresesare ov8:8ypsi thereof.
The slurry was Staide90rmadebydeherordusinips e oandtite LYPpadiwasi€dOkd made by
Rohm & Hass Campany. J& foregoing candiions are.coneitions,incuich, g applied;pregsure and
the slurry flow rat s increased as compared with the actual CMP conditioning process in order to
confirm the changé\\%ﬁ{é%g’ﬁ%}%ﬁhation degree of the CMP pad for a short time. For reference, a
contamin&tfdn degféectirifihgrteist Patfoririben Hudrtierdmbie wotnditohbnds thisaMPresnditions at the
actual working fielttovithhe-alsicedeseribegtim Bxampleic which siihe sleserinedyatephi4] Figs. 3 and
4 are optical MiClOSEORICHMAYES-AWRIEN B HHHRGSL A AARNE aveh AL ihe GME,condiioner is

photographed at magnifying. powers of x100, x2Q0, x500, and x1000 after performingthe CMP
conditioning proc&r";}slg%ﬂ%%ﬁ%ggﬁ YEo (ﬁh%gé?sfor%%%‘ %6%%&3&%%%888&@319?%&4] As illustrated in

Figs. 3 arld*4, it can be confirmed that a CMP conditioner in which a hydrophobic material film is

formed onthie surfaicesniptbe abrasiventayer degeughirixanple dues hatdlycaniaminasgddaythe slurry

except thgei tl)a} containRUQN B ea: Al RS, Of I8SEp ¥V IRNd. T RS FANAMINALIGR 288 sggms to be
y

influence unkpown external falg:,tors urj 9 the test, [45 [éi [Comgaratlv'e Example 1.
Contamination dégte& VARG teSP ST, é%g%?ﬁ%?%ﬂ% BiRd 18401
2009/084776PCT GO2TOLTATY R CMECiSEd iR e sloteay s peifaried using a CMP
conditioner that vpascess.

[42] The CMP conditioning process was performed using distilled water at a shurry flow

$/Gpytamination degree

rate of 200 ml/min, a rotational speed of 50 rpm of the CMP pad and conditioner and
an applied pressure of 8.5 psi thereof. The slurry was Star4000 made by Cheil In-
dustries INC., and the CMP pad was IC1010 made by Rohm & Hass Company. The
foregoing conditions are conditions in which the applied pressure and the slurry flow
rate was increased as compared with the actual CMP conditioning process in order to
confirm the change in a contamination degree of the CMP pad for a short time. For
reference, a contamination degree varying test performed under the same conditions as
the CMP conditions at the actual working field will be also described in Example 4,
which will be described Iater.

[43] Figs. 3 and 4 are optical microscopic images in which a surface of an abrasive layer
of the CMP conditioner is photographed at magnifying powers of x100, x200, x500,
and x1000 after performing the CMP conditioning process using a CMP conditioner
for 30 and 60 minutes, respectively.

[44] As iliustrated in Figs. 3 and 4, it can be confirmed that a CMP conditioner in which a
hydrophobic material film is formed on the surface of the abrasive layer through
Example | was hardly contaminated by the siurry except that a contamination area of
more or less 5% is found. The contamination area seems to be influenced by unknown
external factors during the test.

[45]

f46] [Comparative Example 1: Contamination degree varying test (Siurry agglomeration
varying test)]



not subjected to the process of Example 1, i.e., a CMP conditioner on which a hydrophobic material
film was not formed, and the contamination degree of the CMP conditioner was inspected at time

intervals of 30 mzi‘nldtegs7during the process. Test conditions except the CMP _conditioner used in the test
were identicdl 15 those c;lﬁExampIe 2. [48] That is, the CMP conditioning &8@6%%2&95@“6%%rmed, asin

Example 2, using distilled water at a slurry flow rate of 200 rid/min, a rotational speed of 50 rpm of the

CMP padgnd conditionsr and.anugppliednressuie 9 8:-RRlihareol 48 EigamdsQpiigal picroscopic
images in which a surface OF[ th??CMchpng%%eris hotographed at_magplfylnlgiigowers of x100,
X200, %500, and XDOUSHER BERSRTE I ENBRIO A fori ook bt SCALL RO SRR 0] Ac

illustrated in Fig. & opkdrcsagsifiimad e surséeint Hiv sbrasiveaigierigteon! thindindled by slurry.
It can also be confitntieid:ihal acilpeulationtofcontamination by the gluiny isapase-iacreased as time

goes by. It can besee fomdhe testiasully A LPNRIRANS-A G Mofe AscHUialed Py the slurry on
the C MP condltl%ner n%té{_oated with a hydrophobic material film. [51] [521[Example 3: Hydrophobic

test (Hydrophilic e’gsatﬁ];[ Fig. 6 is an optical microscope image showing a hydrophobicity test result
of a CMPL¢dhditiongrésatéd With sonytiophebierateraPfiie e isimths2OMPcordioner has a
contact angle of Hidilrdmare: &igsiiis dnopticabiniEroseops imageosabwing arlfydiepbobieity test
result of a CMP C@yﬁiftb%%@gg&gg@glwﬁm ahydrephelic majesial fiim, wherein the CMP conditioner
has a co E%ifﬂangl?:io Z% Fi Sé'a]G and 7 show hydrophobicit teg{t res tts %%ﬂe‘CMP conditioners
before th P conditioning process s perforied .Jigvj]] ohiBEARGEGS B AN H IR EdEh other, it
can be seen that A& EREed ALTeHB hERaRoar ait R it Oy iFOh sBIE rirede A0 pd thrars e yatte
hydrophobicity thée ¢MICMR conidiignersrofeditednvith. the hydrophobic material film since the CMP

conditioneggoated \withthe, ydrophobi matetial filtnpasadargercontagt anglg than.the GWP

conditioner not coated with the hydrophobic material film..[S5] Fig. 8 is an optical microscope image
showing a hydroﬁﬁgg}%ﬁ?{t e\is}??iegui‘;{of‘ %h%‘é%ﬁ%‘ﬁ%ﬁ@ﬁéﬁ g‘ff’é‘ﬁﬁﬁ ﬂﬂ’?n(fﬁg"&ttiﬂhfﬁ%%h tioning
process using a G EEShiitsHe isered withoae pdrdphBisietrhatseal it he des iseeie drthat Fig. 8
does not show a targerdifiereneerfoosmdagmblaiel Hhehdriage shaowing/ bydiaphebigity-testiresult of the
CMP conditioner before ihe, MR ceRdiiigring, process. This shows that hydrophobicity of a surface of

the hydroghobic material film is maintained as it is even after the CMP conditioning process.
shit

[52] fExample 3: Hydrophobic test (Hydrophilic test)]

{53] Fig. 6 is an optical microscope image showing a hydrophobicity test result of a CMP
conditioner coated with a hydrophobic material film, wherein the CMP conditioner has
a contact angle of 110 or more. Fig. 7 is an optical microscope image showing a hy-
drophobicity test result of 2 CMP conditioner not coated with a hydrophobic material
film, wherein the CMP conditioner has a contact angle of 70° Figs, 6 and 7 show hy-
drophobicity test results of the CMP conditioners before the CMP conditioning process
is performed.

[54] Comparing Figs. 6 and 7 with each other, it can be seen that the CMP conditioner
coated with the hydrophobic material film has a better hydrophobicity than the CMP
conditioner not coated with the hydrophobic material film since the CMP conditioner
coated with the hydrophobic material filo has a larger contact angle than the CMP
conditioner not coated with the hydrophobic material film.

[55] Fig. & 1s 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.



WO 2009/084776PCMCR2008/002794 [56] On the contrary, it can be seen that a water drop cannot
be found on the CMP con- ditioner not coated with the hydrophobic material film as illustrated in Fig. 9.
This shows that h drophob|C|ty of the CMP conditioner was completely lost while a CMP conditioning
process Was %%‘%rﬂgdqfsmg the CMP conditioner, so that the CMP conoﬁﬁgwg%g%@%ydrophlhc
At this time, a measured contact angle of the CMP conditioner was less than 5 [57] [58] [Example 4:

Contaming gm degrpenanying dest é%%&é&%%%@%&%@%%&?ﬁ@hﬁﬁ% én%\é R gonditioning
process for 20 ho rs under the ﬁ%‘ fﬁﬁ% ns a the actual labor site was performed using a CMP

conditioner manu aé?ﬁ?é&%‘f%ﬁ& H %a%?éli TS LBRRHThEHIA dedfe of the CMP
conditioner was ifgpEgtea Wﬂi@ﬁﬁi’@%ﬁﬁ|ﬁbﬂﬁﬁé3b48(9§§§ﬁ3@§%0’r‘ﬂiba¢mmw Examiplle 2 GNP CMP
conditioning processlwiasipe Houaad.at geeilyce duegdisl arryHlowdaie andpres sk e applied-to the

CMP pad. [60] Thﬁtﬁ%?’b@%ﬂét&%m RIRCassMAsRedormed 4sing AUIEH Wate! @l slyfry flow rate

of 60 ml/min, aro atlonal spee 6 Jpm of the CMP pad and conditioner, and an applied pressure of
0.63 psi thereof. g ﬂﬁﬁr‘}swea% .100H available from. Hanhwa Chemical Corporation, and the

CMP padlids 1C1010 made by Rohm and Hass Company. The foregoing conditions are conditions in
which the[agiplied pissule wainereasechat geaparad: with(heracigaldaMBreanditioningprocess in

order to gagfirm th%@ﬁ@gﬁ&%&%ﬁﬂgw&gs%gF%%Q&&%QM@@&EO&%%&%@&E[61] Figs. 10 to

13 tical QScapic Ima hICh surfac the CMP con- diioner is_photographed at
magg?f;ﬁg;(:[?ovrc:;; of X % x%et\%) gt iﬁ@d %%’ﬁ\/é@%ﬁté?@&%%ﬁﬂﬁ I%ﬂ?’condltloning

process for 20 h&l@%éﬁr@?ﬁ@féﬁth@%&g@%@%bﬁ&ﬁéﬁgi%ﬂ ﬂh%ﬁM@’é@@éﬁ%@Wﬁﬁages of Figs. 10
to 13 that the CMiRspenditiohit¢ i fiendly€dr-paminateddoynghserywitherefonge it isHpasgiblede obtain the

results that & CVE onAlianescaalekine hudiaahobiamaleraim /sl prntepinated even in

the actual process apgdsigct e%fecé Is sustained for a long time

[60] The CMP conditioning process was performed using distilled water at a shurry flow
rate of 60 ml/min, a rotational speed of 65 rpm of the CMP pad and conditioner, and an
applied pressure of (.63 psi thereof. The slurry was HS-1100H available from Hanhwa
Chemical Corporation, and the CMP pad was IC1010 made by Rohm and Hass
Company. The foregoing conditions are conditions in which the applied pressure was
increased as compared with the actual CMP conditioning process in order to confirm
the change in a contamination degree of the CMP pad for a short time.

[6l] Figs. 10 to 13 are optical microscopic images in which a surface of the CMP con-
ditioner is photographed at magnifying powers of x100, x200, x500, and %1000 re-
spectively after performing the CMP conditioning process for 20 hours according to
the foregoing conditions.

[62] It can be seen from images of Figs. 10 to 13 that the CMP conditioner is hardly con-
taminated by shury. Therefore, it is possible to obtain the results that a CMP con-
ditioner coated with a hydrophobic material film is hardly contaminated even in the

actual process and such an effect is sustained for a long time.

[63]

[64] [Comparative Example 2: Contamination degree varying test (Slurry agglomeration
varying test)]

[65] A process for conditioning an actual CMP pad was performed for 20 hours using a
CMP conditioner that was not subjected fo the process of Exampie 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.

66] 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-



[64] [Comparative Example 2: Contamination degree varying test (Slurry agglomeration varying test)]
[65] A process for 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 conditioner on which a
hydrophobic iafefal Hiffwas not formed. Test conditions except the CMBTHEERSHEN I ¥re identical
to those of Example 4. [66] Figs. 14 to 17 are optical micmscopic images in which a surface of a CMP

con- ditioner is phaiagraphed Atmagnilying LEWRY s Alakiy Q%P 9 000y 185, WO
2009/084776PCT, Rzogg/ooz 94 spectively, after(?:Jer'fo,rrlnrilr%< ,t(ﬁ%%ﬁ%%zca%% |%%0ﬁ%%rd§?6¥\éss for 20

hours according t '?ﬁgrf’gf’é@%ﬁ?@%gﬂﬁﬁgﬁ? A ac e sh BB AEr ARTHE RS Wy dBiSHBbic material
film. [67] As can B8Been from the images of Figs. 14 to 17, it can be confirmed that the entire area on
a surfacefef7an abrasivenlayefavasarentinegniaminated ky sturryad hereforendtcan be epnfirmed again

that accumulation, Qf | ) (VA rej ' P.con iti [ NQt coated
with a hydrophot:%lclzcé d%@%@#@;{‘é@%&é&%ﬁg& %ﬁl%%%%%ﬁ%ﬁ%ﬁ%n%}%c%ﬁ wit EQﬁéaerbRphobic

ateri
material film. [68]?%%_%& S’ A5aBhtiG et STLChyARBREBI A Br Al it B &IRE FOTS
(fluorooctylfrichlofesitafs) iashs prdEuenst s beelrdusd i dtedydventDDMBa(elich Brodimethylsilane),
FDA (perfluorodecanpigeacidy fio TH1(pestiaredecylideMonosiaaa)pandGikRrial film,
(octadec;qlgrg@hlorosilane) may be used as the precursor. Furthermore, the deposition process using

e TSt 2 SRR WP IRTER- AN iR Yy ocess, and abulk
{fluorooctyltrichiorosilane) as a precursor has been described above, DDMS
(dichlorodimethylsilane), FDA (perfluorodecanoic acid), FDTS
{(perfluorodecyltrichlorosilane}, and OTS (octadecyltrichlorosilane) may be used as the
precursor, Furthermore, the deposition process using the precursor includes a V-SAM
(vapor-SAM) process, an L-SAM (liquid-SAM) process, and a bulk polymerization

process using plasma.



CLAIMS [I]JA method of manufacturing a cutting tool, comprising the steps of: forming an abrasive layer
on a base member, the abrasive layer having abrasives bonded to a surface thereof; coating the
surface of the abrasive layer with a hydrophobic ypaterial film, wherein the coating step with the
hydrophobic material film is performed by forming a self assembled molecular monolayer, in which a
tail group of molecules is hydrophobic, on the surface of the abrasive layer using a deposition process;
and wherein a precursor used in the deposition process has molecules of which a tail group is a CF
(fluorocarbon) group or CHF (fluorohydrocarbg®) ggidp. [2] The method as claimed in claim 1, wherein
the step of forming the abrasive layer is performed using an Ni electrodeposition process. [3] A cutting
tool, comprising: a base member; an abrasive layer formed on the base member, the abrasive layer

having abrasives hendestiter amsuifase-theseotiiadwdrophahicingateriafilor.formed on the surface of the

abrasive layer; wft]erein ti;g hgldag?‘phf)bie% mnaghe[)i&f;\S!efiIrrg3 isbgrs If %%?E“Q;Ql?ad m I%cglar r&g@géayer in
which a tail group B MeIECUTeE S ﬁyﬁ%pﬂobm; andwherein thé Saif dsdempted hrediiar monolayer

is formed by usinyamitil cresitafaecabesepfecursor. [4] The cutting tool as claimed in claim 3, wherein the

abrasive layer is gg, N £lec adepasiion lavee Iwhich e aARINRSAie-RPRHR v Irlelne cutting tool
as claimed in claim-3, wherein the cutting tool is a CMP conditioner. _
the coating step with the hydrophobic material film is performed by forming a self

assembled molecular monolayer, in which a tail group of molecules is hydrophobic,
on the surface of the abrasive layer using a deposition process; and wherein a
precursor used in the deposition process has molecules of which a tail group 1s a CF
(fluorocarbon) group or CHF (fluorohydrocarbon) group.

[2] The method as claimed in claim I, wherein the step of forming the abrasive layer is
performed using an Ni electrodeposition process. |

[3] A catting tool, comprising:
a base member;
an abrasive layer formed on the base member, the abrasive Iayer_having
abrasives bonded to a surface thereof;
a hydrophobic material film formed on the surface of the abrasive layer; wherein
the hydrophobic material film is a self assembled molecular monolayer in which a
tail group of molecules 1s hydrophobic; and wherein the self assembled molecular
monolayer 1s formed by using trichlorosilane as a precursor.

(4] The cutting tool as claimed in claim 3, wherein the abrasive layer is an Ni elec
trodeposition layer to which the abrasives are bonded.

[3] The cutting tool as claimed in claim 3, wherein the cutting tool 1s a CMP con-

ditioner.



