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onto the Retyure to the carrier, the wafer is polished by relative movements of the platen and

the carrier. A conventional polishing pad used for chemical mechanical polishing

15 .iarocess generally comprises a multitude of fine holes having a diameter size of 30-70
m for exhibiting pﬁmping effect when pressure is applied to the polishing pad to
achieve a high removal rate. However, after a prolonged use, the holes wear out and
become deposited with polishing residues, causing an uneven surface of the polishing
pad. As a result, its ability to polish wafers decreases in time and the effectiveness of

20 CMP process of achieving an uniformly even wafer surface becomes diminished.

To recover the polishing performance and to Compensate for the uneven
surface of the polishing pads, conditioning process utilizing a conditioner for
removing the uneven surface of the polishing pads is commonly implemented by
CMP process. | | -

25 FIGs. 1A to 1C show a structure of a diamond conditioner used for
coﬁditioning polishixig pads, which is manufactured by conventional electro-
deposition method. Such diamond conditioner is typically made from an electro-
plated diamond disk in which diamond particles 16 are scattered onto a stainless steel
body portion 10 and electro-deposited by bonding metal 18 such as nickel or made

30 from a brazed diamond disk in which diamond particles 18 are fixed onto the body
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met hods WA3/2682t i ng surfaces of an uneven height caused BGTIKROMGIAZY,
distribution and varying sizes of the dfanond particles 16 as illustrated
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chromium 30 or the |ike neta i'ng’ erther oxide or netal CWP
i n-situ cosuioothiyhiarged out. Thus, maintaining a flat and leveled polishing pad surface

becomes a difficult task.

More, the conditioners made from electro-deposition and brazed methods does
20  not provide grooves or ditches for draining particles from the polishing pads. As a
result, residual particles-deposit and accumulate on the conditioner surface, which
further attributes to decreasing the conditioning effectiveness.
Conventionally, the conditioning process can be carried out simultaneously
with CMP process. Such in-situ conditioning process are classified into oxide or
25 metal CMP processes by the type of slurry used for the polishing process, which is
typically constituted by silica, alumina or ceria polishing materials. The slurry used
for oxide CMP generally has a pH value within 10-12, while the slurry used for
metal CMP has a pH value less than 4, and the bonding metal 18 used for fixing the
diamond particles 16 onto the cutting surface of the conditioner is nickel, chromium
30 or the like metals. In implementing either oxide or metal CMP in-situ conditioning
process, because the polishing process is simultaneously carried out with

conditioning process, the bonding metal 18 holding the diamond particles 16 is also



process, because the polishing process is sinultaneously carried out with
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Disclosure of Invention

In view of the foregoing, it is an object of the present invention to provide a

conditioner for polishing pad which has an excellent and uniform degree of surface

20 roughness for preventing defects caused from the detachments of diamond particles
and metal ion contamination and for effectively conditioning the polishing pads in..
absence of high pressure in chemical mechanical polishing process for the
semiconductor wafers.

It is a second object of the present invention to provide a method for

25 manufacturing a conditioner for polishing pad which has the characteristics and
functions of the above described conditioner.

According to the present invention, there is provided a conditioner for
polishing pad comprises a substrate having integrally formed with a plurality of
geometrical protrusions in an uniformed height on at least one side of the substrate

30 and a diamond layer of an uniformed thickness formed substantially on a whole

surface of the substrate side having geometrical protrusions.



geonetrical protrusions in an uniforned height on at |east one side of the
substrate 30 and a di anond | ayer of an uniforned thi cknes;cfr /a 1129
substant)"’éﬂqlg6 a whole surface of the substrate side having geonetri cal
protrusions. WO 01/ 26862 PCTI KROO 011294 4 |t is preferred that the above
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substrate &hAr Vheroes-seckonabshapes.awhergithe §J abNgcﬁﬁﬁﬁrsesnoreal ﬁhm aade )
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surface by 25 cmen;ubafate/tspmt lmmdswmnsr(awS mngh@d plhtaht;sopreferred t hat

t he subst rate i s, made fromceram c_or cenented carbide materials.
geometrical protrusions can be realized on its surface. For example, the substrate can

have a shape of a disk, a doughnut or a plate having multiple corners, or on one side
of substrate an outer ring portion can be formed raised above a middle portion to
20 obtain a substrate having a cross-sectional profile of a cup. Alternatively, the
doughnut shape substrate can have an outer belt portion having formed with a
number of segmented portions separated by valleys radially expanding from a center
of the substrate on which a plurality of geometrical protrusions can be formed.
The diamond layer is thinly and evenly deposited on the substrate surface by
25 chemical vapor deposition (CVD) method.
It is preferred that the substrate is made from ceramic or cemented carbide
materials.
The conditioner of the present invention further comprises a body portion
formed at a side opposite to the side having formed with geometrical protrusions,
30  which functions to link the conditioner with conditioning equipments. It is preferred
that the body portion is made from stainless steel, engineering plastic or ceramic.

In another preferred aspect of the present invention, the conditioner has a
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d th
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plurality of smaller geometrical protrusions in an uniform height on surfaces of the

geometrical protrusions by grind and or cutting processes.

20 The substrate to be formed with ditches can have a plurality of shapes as -
already described earlier and the geometrical protrusions are realized by recessed
depressions of ditches formed by grind and or cutting processes. The ditches formed
in a layout of crossed-strips renders the resulting geometrical protrusions to have a
pattern of crossed-strips on the substrate surface.

25 Prior to implementing step a), it is preferred that the method further
comprises the steps of subjecting the substrate to fine grinding and lapping processes
to obtain an uniform surface on at least one side of the substrate and to obtain
substantially parallel substrate surfaces.
| Alternatively, the step of forming geometrical protrusions on the substrate

30 surface as outlined in step a) can be implemented by molding process in which a
predetermined molding composition is injected and cooled in a mold having the

shape of a substrate with geometrical protrusions.




conprises the steps of subjecting the substrate to fine grinding and

| appi ng processes to obtain an uniformsurface on at | east one side of the
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carbide 5 materials and the body portion is rom stail nless steel,
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Drawi ngs The_ above .o cts a ot her advant ages of the present invention
will beconSCTas ar dis 32?6 descrl bing in detail a preferred enbodi nent
thereof with reference 10 to the attached draw ngs, in which: The above

obj ects and ot her advant ages of the present invention will become nore
appar ent bprigéd ‘ @astingsl enbodi nents thereof with reference to the

attached draw n i 1A .to 1C show a conventional_conditioner
for polishing pgi‘e %&B&er %‘?Jﬁﬂs 1‘8‘%%{ adyanfages, of {the pregans wpventien wilh besorge
cross-sect igghalapyd VoHR | an
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condi t il®neno ﬂiélaﬁachalﬁdrawmg@ ahwmch condl tioner for polishing pad
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preferred enbodi #Erﬂm%ﬁ JRgs apd Eé Yantagee of thenpresgns inventien @ill bacome 5
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2A, and Fl Gs. are respective en cross-secti onal
Vi ews shovmangphbddya\mmgs tuwhichg portions of the conditioner; FIG 2Eis a

| ane-vi ew of a_gandjfio manuf actur.ed from a substrate
P - F‘i&s L& to qg show a conventional conditioner for polishing pad, wherein

15 FIG. 1A is a plane-view, FIG. 1B is a cross-sectional view taken from line A-A’ of

FIG. 1A, and FIG. 1C is an enlarged cross-sectional view showing a portion of the
conventional conditioner; |

FIGs. 2A to 2D show a conditioner for polishing pad manufactured from a
substrate having a disk shape according to a first preferred embodiment of the

20 present invention, wherein FIG. 2A is a plane-view, FIG. 2B is a cross-sectional
view taken from line B-B’ of FIG. 2A, and FIGs. 2C and 2D are respective enlarged
plane and cross-sectional views showing body and cutting portions of the conditioner;

FIG. 2E is a plane-view of a conditioner manufactured from a substrate
having a disk shape according to another preferred embodiment of the present

25 invention;

FIG. 2F is an enlarged plane-view showing body and cutting portions of a
conditioner manufactured from a substrate having a disk shape according to yet
another preferred embodiment of the present invention;

- FIGs. 3A and 3B show a conditioner manufactured from a substrate having a
30 doughnut shape according to the present invention, wherein FIG. 3A is a plane-view

and FIG. 3B is a cross-sectional view taken from line C-C’ of FIG. 3A;



havi ng a di sk shape according to another preferred enbodi mrent of the
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havi ng an umcénding tossventyebinathes|prefarred gmbpdinent 9 Hifl RrEsaRé MRNEDHOB |- .

' ; I d I d i.ye: . - secti I
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structure of,.2rgHtdrifg. BA-ti on 20 having regionally grouped rectangul ar
georetrical protrusions; FlGs. 9A and 9B are enlarged perspective and

cross-séfti onal FiGswdAodnda7B srenenlargesh perspactive and ceassisectiondleYieVs /f téhowi ng a

surface st réjo%h {O%CIQ {llugtrgtg Ex{ ﬁﬂ}.p%,t éh%@ving a surface structure of a cutting portion

having an uniform layout of a plurality of rectangular geometrical protrusions;

FIGs. 8A and 8B are enlarged perspective and cross-sectional views of the

conditioner illustrated in FIG. 2A, showing a surface structure of a cutting portion
20 having regionally grouped rectangular geometrical protrusions; .

FIGs. 9A and 9B are enlarged perspective and cross-sectional views of a
conditioner of the present invention, showing a surface structure of a cutting portion
having regionally grouped cylindrical geometrical protrusions;

FIGs. 10A and 10B are enlarged perspective and cross-sectional views of

25 rectangular geometrical protrusions of a conditioner of the present invention,
showing a surface structure of the geometrical protrusions having formed with a
plurality of smaller rectangular geometrical protrusions;

FIGs. 11A and 11B are enlarged perspective and cross-sectional views of
rectangular geometrical protrusions of a conditioner of the present invention,

30 showing a surface structure of the geometrical protrusions having formed with a
plurality of smaller geometrical protrusions having a shape of rectangular pyramid;

FIGs. 12A and 12B are enlarged perspective and cross-sectional views of




having regionally grouped cylindrical geonetrical protrusions; FIGs. 10A
and 1 OB are enl arged perspective and cross-sectional views of 25

rect anguWent1@esstet ri‘cal protrusi ons of a conditioner of tPET/EROYBHRI
invention, showi ng a surface structure gf the geonetrical protrusions
having formed with a plurality of smaller rectangul ar geonetrical

prot r usi onstectahflar deonetrichl biSndichseoT PEEHINIGIRE DP B piéSert venkiBfis- Sect i onal
views of rectangul ar geometrical protrusions of a conditioner of the
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PCT/ KROO 01129 8 rectangul ar geonetrical protrusions of a conditioner of

t he pres&ntmppufacmuting a cuingypartjom of arconditiontr according tof ﬂtrpeesppoir?&nﬂiml
rotrusit iii haw ormed with smaller triangular geonetrica
Br otrusi ons by gﬁ&gﬁ‘{ Brd YN goHnsraupe s %g’é’ﬁdd%!‘?gté@‘:hﬁ &2 pelishing 13D are
cr oss-secti%méﬂtqaﬁ,ﬂahﬁﬂgﬁlﬁﬁ%ia%bmt hod for 5 manufacturing a cutting
g r

portion of a conditioner according to the present invention, FIG 14 is a

view illustratinBlG 1 sreonattwdh hbtogtaphobisich shows peuitingi pegtioafiapment for
manuf act uri n(ﬁga.substr 15 is an actual, photograph which shows a

e, FIG
cutting por tTUGHIORET Q‘anﬁ%ﬁﬂﬁdi '?Dh@eth?é?rﬁffta‘éﬂ’l‘fﬁséﬂ_lﬁyemhod of the present
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side and top-views of a rectangular geone usion n a
cutting portoporews ofia rentangular geemetrizaliproiusiondohigedeh Aeuinify pdrtoRoegeNt

[ i on; JFI Gs. 16C i n el ectraon-m croscope photograph show ng a
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I nventi B w,l . be_described in detajl] below The foll ow ng enbodi nent is
pr ovi deg t odistipeuih,a I‘Flﬂgfart%?éh%@q W@rn{qr@ﬁd SR substraie anapyfaciyredbied t o
limit the speRRdYf ddipreséiRhbAVENt i on.

Best Mode for Carrying Out the Invention

The preferred embodiment of the present invention will be described in detail

below. The following embodiment is provided to further illustrate the invention and
20 are not intended to limit the scope of the present invention.

First, a conditioner of the present invention can be realized with a structure
selected from a range of diverse shapes and arrangements, and the preferred
embodiments of a conditioner having various structural shapes manufactured
according to the present invention will now be described in detail below.

25 Referring to FIG. 2A, a body portion 20 is made from a material having anti-
~corrosive and chemically stable properties such as but not limited to teflon or
stainless steel, and a shape of the body portion 20 is obtained by turning or grinding
process or by molding process.

The body portion 20 tightly coupled or attached to a cutting portion 22 serves

30 to link a conditioner of the present invention to a motor rotating portion (not shown)

of conditioning equipments. The body portion 20 can have a wide range of shapes.



First, a conditioner of the present invention can be realized with a
structure selected froma range of diverse shapes and arrangenents, and

t he pref avoet2686bodi nents of a conditioner having vari cu®CIERAGOLI23|
shapes manufactured according to the prgsent invention will now be
described in detail below 25 Referring to FIG 2A a body portion 20 is
made from apgedaiipi, i ﬁlﬂr?ﬁ&rﬁon 20'i¢ 8srinéBed 6! e\ @ifiiRg pbotich! B h4ing
properties such as but not limted to tenon or stainless steel, and a
shape of t hgeometiycab pratiusions aised aiwiveithe sunfacetafithé hgdy poxgionr2(, tbe bpdyocess or
by nol di ng pracess.. ,The bo ortion 20 tightl | ed or attached to a
ottt g porBarBin 23 s o Stisgl BF aictRors syl Wi Hhpiedongt addigwer © °
i nvention t@ufacsDiRwevet el BYlyBoribP 0 i@ fits SRaHdh is Abt ARkl Rl t

equi pnents. The body portion X can have a w de ralnge o@gsﬁapye)s.qﬂ%)d 0

01/ 268625 PGEAlME hé p&entoinventionx fmdeed, in énet dfcthe pdsferred embodidientss thwonnect ed
to the cutting port, rotrusions rai sed above the

ion.22 havj.n e tri cal .
surface of & &)B%Woﬁggtan ezﬁfe%ﬂhgmgﬁgp ths sopditionig eqypmeny Withodhape of a

cuporadqﬁg,?g.l&,' tane, a MayT=ts t—iﬁs&e%r@ he _
body portion aﬁ:ggo??g%hg;ﬁcﬁ!oﬂc#g&iﬁgy’ necéassarefile;?/ﬁgr(;ggg?lrﬁseg to %eélgl I ze

t he presentinventiontliave be¢mmhadel in viewoolethe fstraérarepofethercuaihgepdrdon 22nasd t he
cutting portion 22 can be directly, i nke‘g to the conditioning equipnent

wi t hout haWPHSPERECHbHIN YEM 91dhe SarpenaRd AHARGRMENtS plothg suFface ¥HICBHBOdI nent s
of the present invention have been made in view of the structure of the
cutting portion 22, and nore specifically in view of the shapes and
arrangetents of (h@rdferrédEmbodimaitdre. 10 (1) Preferred Enbodi ment | FIGs.

2A to 2F show a conditioner having a di sk shape according tQ a first
preferred enbodiﬁlé-‘rﬂ 24 tog Sli%ﬂ“ééé‘ﬁ?‘%’ﬁ@?rﬁ*‘i"%ﬁ?ﬁE SBRRFRCPERS tCa fi5ti ses a

pody  porti Giretla dintfodirhddi bf REE bicBdh 3gvenfibfl Ph Rt cofiprifts SHoN BY

FIG. 2A to , the cutting portion has a p Ity O ectangul ar
geonet ri cal pgrtioh 20s 2 eosing Hotwom22] dnd a shswatal50uni ts of crossed-strip

attern on a surface of  t substrate., 50. .FIGs.. 8 d 8B ar.e enl arged
Berspective: an‘%s é]i‘%’é%b%%igﬁ' Itoébe\kge WHPE%Per:??f}IH%R}“MgY of 9
crossedqst rfe?taﬁgﬁlﬂleéérb 3 Si%a@?rotﬁ%féx@%%oﬁhe&ﬁPf%inaPﬁJﬁépﬁS?&&k’s%ﬂ% 28 of the

cutting portion 22. trate 50 is preferably na roma ceramc
mat eri al supdttess oia surface of the substrate 50. FIGs. 8A and 8B are enlarged perspective

and cross-sectional views which closely show the crossed-strip pattern of the
rectangular geometrical protrusions 28 of the cutting portion 22.
The substrate 50 is preferably made from a ceramic material such as Si or
20 Si;N,, or from at least one ceramic material selected from the group consisting of .
ALO,, AN, TiO,, ZrOx, SiO,, SiC, SiOxNy, WNx, Wox, DLC (diamond like
coating), BN, and Cr,0;. Alternatively, the substrate 50 can be made from a
cemented carbide material such as tungsten carbides (WC) selected from the group -
consisting of tungsten carbonite-cobalt (WC-Co), tungsten carbonite-carbon titanium-
25 cobalt (WC-TiC-Co), and tungsten carbonite-carbon titanium-carbon tantalium-cobalt
(WC-TiC-TaC-Co). The substrate 50 can also be made from other cemented carbide
materials such as TiCN, B,C, or TiB,.
The substrate 50 preferably has a disk shape, but it can have a shape of a
plate having multiple corners, and it is important that the substrate 50 has a smooth
30 surface exhibiting uniform degree of roughness, since the shape of the rectangular

geometrical protrusions 28 must be maintained after a diamond layer 52 has been -



20 Si3N41 or fromat |east one ceramc nmaterial selected fromthe group
consisting of . A1203, ALN, Ti02, ZrOx, Si02, SiC, Si &"%C%@"m § DLC
(di amond™O9@6820at i ng), BN, and Cr203. Alternatively, thSCEOBSPPAre 50 can
be made froma cenented carbide materi 8 such as 'tungsten carbi des (WC)
selected fromthe group consisting of tungsten carbonite-cobalt (WC Co),
t ungst en cforbedione wholeourface efithersubSrato58ito obwin @iconditippenhavinga déghiy
carbonite-carbon titaniumcarbon tantaliumcobalt (WCTi G TaCG Co). The

AR cyptag %’g‘%de from other cenented carbide materials such
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roughness, .since the shape of t r ngul ar geonetrical . protrusions 28
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geonet ri caleqreases usiapd she?Bottvay pb@icantoysive ﬂfenﬂebﬁh?hir géometficdl Prouradiomne si de
of the substrate 50 by recessed crossed-strips of ditches 24 and 5 26

havi ng a crPdadreaderiapd shicksrdrass.cApp resudty sheorecipgulas geemetrical prptrusione and
b kons: af ' : hei
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ecreases towa

rect anggl asurgsenletmeivelp] dierdiched34 and 26 Has aadeds-seduibrial videebf Nagiipe AS a
result, the rectangul ar geonetrical protrusions 28 having such structure

strengt hen a ri gihg digl 2615 g region dividiag dlich aad the)ditgh26 dupsell dividing ditghf ace.

Alternativ . i 4 6 1 i onal,ovi ew of V-shape.
The ditch lxcuhs&‘gﬁregejé% Shifné: %a?ﬁgeég?%ﬁiﬁa%aﬁ{eﬁfi&&?’?03#8%@% e’ Gi viding
ditch whi slibstiatel shefacOrAs siavmbe FIGACIA 1€ QDR B! kepiorn @ividihg id@sh 20 vHiER/'Si ons

28 on the substrate surface. As shown by FIGs. 2A to 2D, the region
di vi di ng dilRt A gpeaterivideh andser depth shencthat pfcthe celh dividingalitch 26hisplackda of t he

cell diq di P e i C 0 ert.ai n nunber
oF 1 ho 1501 ke el B ey 68 (RSB Byidifi BliEos SFofe LB 50
the ditch ZHowmbyRIGs) 248ad 2B, thy dityh R4 ¢ah be pildcedd at Bvdr9tfburtle GREIS i Both

directions to regjonally divide the rectangul ar geonetrical protrusions
into a gr GRSSiHE diseationsidp aegioppllyividedhe pectangylap geomeigicalbprotiusions inte a

particle reshflesafd 9Bre, the ditches 24 and 26 functions to drain particle residues from

polishing pads during the conditioning process.

20 As shown by FIG. 2A, a region diving ditch 25 having an even greater width
and or depth than the ditches 24 and 26 can be placed at a center of the substrate
surface in crossed-strips to more effectively drain the particle residues.

The diamond layer 52 covering the whole surface of the substrate 50 is thinly
and uniformly formed on the surfaces of the rectangular geometrical protrusions 28

25 and the ditches 24, 25 and 26 of the cutting portion 22.

FIG. 10 is an actual photograph which shows the cutting portion 22
manufactured by method just described above. The cutting portion 22 has a diameter
and thickness of 100 x 4t.

FIGs. 16A to 16C are electron-microscope photographs showing the

30  rectangular protrusion 28 having coated with the diamond layer 52 of the cutting
portion 22 of the present preferred embodiment. FIGs. 16A and 16B show side and

top-views of the rectangular geometrical protrusion 28, while FIG. 16C shows



pol i shing pads during the conditioning process. 20 As shown by FIG 2A a
regi on diving ditch 25 having an even greater width and or depth than the
di tches Ngsge® can be placed at a center of the substreCEKRS00IM2Ce in
crossed-strips to nore effectively drai? the particle residues. The di anond
| ayer 52 covering the whole surface of %e substrate 50 is thinly and

uniformy forped.gn the rfaces of the : t rusi ons
28 25 and BADSLTITE s Eﬁ e IECAR S Fegre _%‘ @Eﬁqsﬁ’é‘ %?ﬂh%&g%km% 10 is
an actual phELESH ARPphwsy feINEallystiighish Had ANidtage thd dianiondifayei 52 ed by
met hod just described above. The cutting portion 22 has_a dianmeter and

t hi ckness dbrmedoonthetsurfaceef theaatting pogtion 23 of the substratei X0 Al gan basedyr aphs
showi ng the, 30 rectangul ar protrusi on 28 havin ate | i he dianmond
| ayer 52 ofﬁqf%g‘ecéﬁtf o B%P%HH%%‘GP&% ﬁﬂe é}agg’é’ﬁﬁa%‘?’éz\é%pgﬂk(@%g?m nt.
FIGs. 1 YécEing6l ' ' d B¢ Bitdliey Rarande2enast r i cal
protrus?sg\n%gg,ée\?\kl?ifﬁ%pﬂ G 1gg2$1%%ﬁw$rg%?ség%%gagﬁl KROO 01129 11 anot her

si de vi ew ahe substratecS0almayid thin srbumiforincthiickmesst r usi on 28 on which a portion
had been chi pped away to visually distinguish and illustrate the di anond
| ayer 52: fornmed on the surface of the cutting portion 22 of the substrate

50. As it can b d bineat 8Ct r on- m croscope phot ographs, the
di anond | ayer 532)Zggéggﬁrée§mgn&ﬂe 5 surfaces of the rectangul ar geonetrical

protrusi on 28 arld thdpredéntcmibodivermvhricd§ and altcinative brangemenBthbas a thin

and uniformthickness. (2) Preferred Enbodinment .2 In th sent .
nbod rent |ESPREIALDRIRISERE S YE,aD e AR I e e TURTLBY vaying the

protrusion a i ' f aveameél ng t he
10" ayol " JnfFHE ARE Euctice ot URGhesTAS Shitlh By TICE O, U LR o 8 A M s of

a sanme shapgapsacaniiee formes dnoncuting portiog 22erin ithensubgtate surfhee by bavingiae
surface by having a sa | a or th. Fl Gs., 7A and 7B shaw enl ar ged
per spect i vesaﬁﬁd”‘gFtb%’Ld oggﬁ.%s. 3&% ﬁf&’;\‘ﬁ” 5#5?8&%?&6‘:%*3 ?‘P?Z“B%Sanpt rical
protrusion {?gtﬁ&?ﬂg*%ﬁs%ﬁn agnggﬁéntcﬁcf the SeomdericAlProfriNisn forfrda Bt, 1t Is

preferred t t ches as a 1o greater width and or depth than
that of t hedithe<oEIG62EhBenthisrarfangemen, ftois preferred thay dhe/digrhes Abh fas de

pol i shi Tg pg'(ejatcrere vsvgc{jtkl ?usld forf g]ptslqgarf leaI o SICOC{itCBQSeZé: kﬁoth/rp th RfE.138%0r
effectively draining the polishing pad residues from the surface of the cutting portion

22a.

(3) Preferred Embodiment 3 :
In the present embodiment, various shapes of the geometrical protrusions are
20 realized. The shape of the geometrical protrusions 28 is not limited by rectangular
shape, and alternatively, as shown by FIG. 2F, the geometrical protrusions 28b
formed on a cutting portion 22b has a cylindrical shape. FIGs. 9A and 9B show
enlarged perspective and cross-sectional views of the cutting portion 22b having
formed with cylindrical geometrical protrusions 28b. Similar to the substrate having
25 rectangular geometrical protrusions, the substrate having formed with cylindrical -
geometrical protrusions 28b on its cutting portion 22b has a diamond layer 52. The
layout arrangement of the cylindrical geometrical protrusions 28b can have the same
pattern illustrated in the first and second preferred embodiment or it can be realized

by having a radial strip pattern expanding from the center of the substrate.



22a.. (3) Preferred Enbodinent 3 In the present enbodi nent, various shapes
of the geonetrical protrusions are 20 realized. The shape of the

geomnet r i Y0 04226862 usi ons 28 is not limted by rectangul ar PERAGR00/03123
alternatively, as shown by FIG 2F, theigeonetrical protrusions 28b forned
on a cutting portion 22b has a cylindrical shape. FIGs. 9A and 9B show

enl arged per sped) Prefardd Embsdimefc4i onal views of the cutting portion 22b
having formed with cylindrical geonetrical protrusions 28b. Similar to the
substrate havi nd- hgaea@évmﬂbmoausgabnﬁtheu mVIOps preferséd embodimentsuime raat e

havi ng for h_C ri.cal trlca of.r usi ns 28b on its_cutting
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illustrated in the first and second preferred enbodi nent I't can be
realized lgyomawwai@ranuaqnsaw baving apaossed-stripxpevedi. NgIGst dﬂAtind OBtlsow of t he
substrate. WO /26882 PCTI KROO/ 01129 é& gr ef erred Enbodi ment 4 The
geonet ri calPBPETIVG 208 SLossmseqtonal,Yiews of epFe@&’é‘gP § SeomeigicAlprotusiane28a 11 at
and even UmRGihg TomhedCRith Ritallé X: ces of
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ditches 26 are the sane as | € previous enB

di anond | ayerfadsg of $h&at&stanguia1 gcbmnmtdiqaremﬁs‘lmw oftthe sﬁlbdh&ter 50 gy50. 10 The
smaller re tan uI ar %‘ﬁ rretr rotrusigons 40 _are fornmed on the upper
surfaces o [UP%\P %E@gm%‘s ?ogF@éqfdﬁéhezé’éd@ﬁ theegreenestd2at e 50

by f ' tch
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cross- sect ifonadthf dlie gwowés 42 détagmes tovani dttsfboabn'i petigh eoghe the sAanéeases
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pr ot r usiPonSCAPEY LA E5omEtT THigRe A0 g hraaderiyad thiskerhase-aFhe metangnlar cal
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bot h having such a W der base structure a
nat ur e desibotighaving such a wider base structure attribute to strengthen a rigid nature desired

for the substrate surface. Alternatively, the grooves 42 can have a cross-sectional
- view of V-shape. The presence of the smaller rectangular geometrical protrusions 40
20 will more effectively drain the polishing pad residues from the surface of the
resulting conditioner to enhance the efficiency of the conditioning process.
It is preferred that the ditches and the grooves have an U-shape cross-
-sectional profile in contrast to V-shape. Generally, the ditches and grooves having
the U-shape cross-sectional profile are more efficient in draining conditioning
25  residues from the substrate surface simply due to their wider bottom portions.
Further, in addition to the cross-sectional shapes of the ditches and grooves, the
draining efficiency is also affected by the size and layout pattern of the ditches and
grooves. Thus, various combinations of the above factors can be realized to obtain a

desired draining efficiency.

30 (5) Preferred Embodiment 5

In the present embodiment, a plurality of smaller geometrical protrusions 44



for the substrate surface. Alternatively, the grooves 42 can have a _
cross-sectional view of V-shape. The presence of the smaller rectangul ar
geomatri&&l %G?%rusi ons 40 20 will nore effectively drai pcrergmiizohi ng pad
resi dues'PP e surface of the resul}jjng conditioner to enhance the
efficiency of the conditioning process. Atis preferred that the ditches
and the grooves have an U-shape cross- sectjonal profile in contrast to
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13 having a shape of rectangular pyramd is fornmed on upper surfaces of the

r ect angul acondjtinming ptogess. pr ot r usi ons 28b of the substrate 50. As shown by
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(6) Preferred Embodiment 6
In the present embodiment, a four smaller geometrical protrusions 46 having
20  a triangular shape are formed on upper surfaces of each rectangular geometrical
protrusions 28c of the substrate 50 by diagonally crossed grooves 42b and 42c.
FIGs. 12A and 12B are perspective and cross-sectional views showing the present
embodiment. In terms of draining effectiveness and making contact with the
polishing pad surface, the present embodiment having the rectangular geometrical
25 protrusions 28c formed with smaller triangular geometrical protrusions 46 on their
surfaces exhibits better draining than the rectangular geometrical protrusions 28
having flat upper surface and makes more contact with the polishing pad surface than
the rectangular geometrical protrusions 28a and 28b having respectively formed with
smaller rectangular geometrical protrusions 40 and smaller rectangular pyramid

30 geometrical protrusions 44.



or surface contacts. (6) Preferred Enbodinent 6 In the present enbodi nent,
a four smaller geonetrical protrusions 46 having 20 a trifgR ape are
f ormed dﬂoﬂb@@ﬁgsurfaces of each rectangul ar geonetri cal l;prot lr)'lﬂ}glllﬁs 28c
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and 12B are perspective and cross-sectional views show ng the present
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protrusi onSUR8, 28a, 28b or 28c described earlier are forned.
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having a shape of a cup.

(8) Preferred Embodiment 8
In the present embodiment, a conditioner having segmented cutting portions is
realized. As shown by FIGs. 4A and 4B, a substrate 52b having a shape of a

20 doughnut with flattened upper and lower surfaces or a doughnut with one of its open
surfaces enclosed has a number of segmented cutting portions 22d formed by
recessed valleys radially expanding from a center of the substrate 52b. The
segmented cutting portions 22d are formed with the geometrical protrusions 28, 28a,
28b or 28c, and the substrate 52b further comprises a diamond layer 52d.

25 FIGs. 6A and 6B show another variation of segmented cutting portions. A
number of independent segmented cutting portions 22f fabricated from their
respective substrates 50d and separated from each other in a certain distance are
fixedly attached on a surface of a body portion 20b to take on a shape of a belt. The
body portion 20b has a shape of a doughnut with flattened upper and lower surfaces

30 or a shape of a doughnut with one of its open surfaces enclosed, and the substrates

50d each having segmented cutting portions 22f are coated with a diamond layer



(8) Preferred Enbodinent 8 In the present enbodi ment, a conditioner having
segnented cutting portions is realized. As shown by FIGs. 4A and 4B, a -

substr at %}régﬂzdﬁé’z\/i ng a shape of a 20 doughnut with fl attepeg/kuoperizand
| ower surfaces or a doughnut with one o 5its open surfaces encl osed has a

f
nunber of segnented cutting portions 22(:il formed by recessed valleys
radi ally ex&a;di ng froma center of the substrate 52b. The segnented
cutting por ns 22d are formed with the geonetrical protrusions 28, 28a,
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FIGs. 6A and 6B show another variation cutting portions. A
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respective substrates ,50d and sgpar at.ed frorpéﬁach other in certain
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i ts open suprbausienscpreferabdyl having atsqearsishape hivesbeeh @dermplifiied) howegers alggrent ed
cutting portions,22f are coated with % di,anond | ayer WO 01/ 26862

PCT/ KROO' 018e0getricgl pepsysions, camyalse b yealized math wariausdermnehtoyr sided figure
geonetri cal icons having rectangular or cylindrical shapes have been
exenplifi eds.ue{l-ig{)/\(/;ed\@s,' the geonetrical protrusions can be realized with a
wi de range of slhidgem balow, amethddafog intannfacheigoihe preferrad ambodintsnm ofed | y, i n
the preferred e,nbodi'g . the rectangul ar geonet{rical protrusions

preferabfy mitwgeralorgre@gh?fén% RbACREBE (R HIF ISR EPERERR WHOREYERE t he
geonetri Calde?ér%eﬁ%&%&?l Hotery rﬁlgl%ﬁcé)ﬁ)bﬁmﬁ%lnh&féﬁ di%ﬁ/ﬂl&\é.a“ ous fornms of four
A e met ho

sided figure such rhonbus. rern ow, a for manufacturing the
preferred enbodiFiesn} s methad fot hanafadiuringrefirst prefpreéd sibodimeadofiscording to
the present invention w.ll n[%W be descrjbed_ in detajl wth reference to
the attac he‘@“ﬂ%"&ﬂﬁrn%@\’gﬂi‘ to; the presentigyention Will b desetiPediBelaYs i rst preferred

thodi t of Ly i na. i ' i1l b
embodi ment or a Fl@%?%ﬁé]&' rlg\bt %‘Egcg%‘i’-'sg&&ﬁl VidGrs Hﬂﬁ‘s’t’:%ﬂh% b Hiéhbd &gt W €

descri bed bel ow. t?S are cross-sectional views illustrating a
met hod 1%r manufsmerfizg s guiting partoant 22, rshoworin iIKIG. 2RA akdoldB,ihavisig@he 10A and
10B, havi ngm%tgrelgular geometrical protrusions 28a being formed with smaller rectangular .
geometrical protrusions 40 on their surfaces.
First, a substrate 50 having a shape of a disk is made from the ceramic or
cemented carbide materials recited earlier, then the substrate 50 is subjected to a
- 20 fabrication process to obtain a diameter and thickness of 100 x 4t.
Next, one of the sides of the substrate 50 to be formed with a cutting portion
is surface processed by rough and fine grinding processes utilizing a diamond wheel
equipment to obtain an uniform and high degree of surface roughness, flatness, and
parallelism. Then, the substrate 50 is subjected to a double-sided lapping process by
25 utilizing a lapping equipment (not shown). Here, a cutting surface of the substrate 50
to be formed with rectangular geometrical protrusions is fine grinded until a high
degree of flatness of 1 m is obtained. _
Then, as shown by FIG. 13B, crossed-strips of region dividing ditches 24’
and cell dividing ditches 26’ are formed on the cutting surface of the substrate 50 by
30 utilizing a diamond wheel equipment shown in FIG. 14. The diamond wheel
equipment comprises a motor 152, shafts 154a and 154b, and a wheel assembly 156

comprising diamond wheels 156a, spacers 156b placed between diamond wheels



rectangul ar geonetrical protrusions 28a being fornmed with smaller

rectangul ar geonetrical protrusions 40 on their surfaces. First, a
subst r at wosA/26862i ng a shape of a disk is made fromthe cePERERIBON2 erent ed
carbide materials recited earlier, thenighe substrate 50 is subjected to a
20 fabrication process to obtain a dianeter and.thickness of 100 x 4t.
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portion is surface processed by rough and fine grinding processes
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WO 01/ 26862 PCT/ KROO 01129 6.156a, and flanges 157a and_ 157b placed at
both ends &* @pd %B@wd}%@b ijonak funcign of dpaipipg podiskipg pad rﬁ“z‘fférf&’%eel S

156a isldjEtL?é ?%tgﬁgisg%f%é#a&{vﬁ%g rgﬁ{}@%&!tches 24' and 26' to be forned, and

t he shape o a should be round to inpart the ditches
24" and 26" wi t Tygicaligpehectiamend ahtelonS6dhavees dianmndi blide pdrtibhdabingi t ches
24" and 26' _ decreases toward their bottom portion and gives the resulting

geonet r i caldigpend paITiclks borded o @R sdenl irdisishps oy Pyt AT ES91} BAUPEs i n
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ceram c or ceman% ed carbide materila roun ape

Cr 0ss- sect inepbdbthined aviieqahaesindbbnded diafondpriweel theused, agdrbuht @aadatdrerict i on of
dr ai ni ng?]pol I shi ng ,gad residues from 10 the cutting surface of the
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of the dianond ViteecdiccheS84’ aml 26’ are formed by fixedly placing the substrate 50 on a
processing platform 164, then the processing platform having the substrate 50 is
upwardly moved toward the rotating diamond wheels 156a to be cut. After grinding,
20 the substrate is rotated in 90 degrees and again fixed on the processing platform 164
to repeat the previous cutting process for forming crossed-strips of the 24’ and 26°.
Here, for forming the region dividing ditch 24°, a diamond wheel 156a having a
greater thickness than the diamond wheel 156a used for forming the cell dividing
ditch 26’ is utilized. Widths of the resulting rectangular geometrical protrusions 28a
25 is controlled by a gap between the diamond wheels 156a. Specifically, as the gap
between the diamond wheels 156a decreases, a more narrow rectangular geometrical
protrusions 28a can be formed. However, it is preferred that a distance of the gap
should not be less than the thickness of the diamond wheel 156a to prevent fracturing
of the rectangular geometrical protrusions 28 during the fabrication process. FIG.
30 10A shows uniformly arranged rectangular geometrical protrusions 28a (prior to

being formed with a diamond layer ) formed by the above process. FIG. 15 is an

actual photograph showing the rectangular geometrical protrusions formed on a



better obtained when a resin bonded di anond wheel is used, as round
curvature is 15 nore effectively obtained by renoving resin bondi ng
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formed by the above process. FIG 15 is an actual photograph show ng the
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havi ng an effective in evenly distributing slurry during in-situ conditioning process.

As shown by FIG. 13D, after being formed with smaller rectangular
20 geometrical protrusions 40°, the substrate is then subjected to a chemical vapor
deposition (CVD) process to form a diamond layer 52. A widely used conventional
CVD equipment is utilized for the CVD process having the following conditions
outlined in Table 1. A four inch Si;N, substrate was utilized to deposit the diamond

layer 52.
25 Table 1: conditions for the CVD process
Gas and Flow Rate H, gas (1000 ml/min), CH, gas (20
ml/min)
- Chamber Pressure 10 Torr
Temperature of filament 2200 °C
Applied Voliage +100 Volt
30 Deposition Time More than 8 hours




uni formed hei ght processed by the above process further increase the ]
cutting ab|I| of the resulting conditioner by making | W t
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geonet ri cal protrusions 40" also 15 ind8ease the draining efficiency of the
condi tioner by assisting the drainage of slurry and particle residues from
the cutting surface Furt her, the rect angul ar geonmetrical protrusions 28
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conditions accgnpanyi ng the chem cal vapor deposition process represent

one of naﬁ?n‘SQul'f‘&HFeePreﬁq‘Fa iof icBtsing\ihe eplishingpags. aﬁéﬁﬁmaéldeb’oﬂmggét CVD pr ocess
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the subst vatheubthe bbdg poebn 208 ilhRr2ed by thﬂ?ﬁéféﬁé@eﬁt@odhkﬁﬂﬁtst he resul ting
conditioner to _the_ conditiaoning equi pnents better controlling the

process of cut thi§@bpYemstioddar manptagairing|a eanditianer hgs begnt deseribed for the

15 first preferred embodiment of the present invention. However, one skilled in art can

manufacture other preferred embodiments of a conditioner by the method described
above, such as the preferred embodiments shown and illustrated by FIGs. 2E, 3A,
4A,. and 5A. Particularly, the preferred embodiment of a conditioner having
segxpented cutting portions shown in FIG. 6A can be realized by subjecting a

20 substt'ate 50 to a fine grinding process to obtain a highly leveled surface having a
desired uniform roughness, followed by coating a diamond layer on the substrate 50
by CDV process. Then, the substrate 50 having the diamond layer is cut into
independent segmented cutting portions which is fixed attached to the surface of the
body portion 20 in an arrangement shown by FIG. 6A.

25 Further, the smaller rectangular pyramid geometrical protrusions 44 shown in
FIGs. 11A and 11B can be obtained by selecting the diamond wheel 156a having an
appropriate thickness and rounded curvature at its outer diamond layer. Similarly,
the smaller triangular geometrical protrusions 46 shown in FIGs. 12A and 12B can
be obtained by utilizing an appropriate diamond wheel 156a. The rectangular

30 geometrical protrusions having a flat surface as shown in FIGs. 7A, 7B, 8A and 8B
can be directly coated with the diamond layer 52 without being subjected to the

process illustrated in FIG. 13C.



conpensating the function of the body portion 20, a conditioner can be
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the cylindrical geonetrical protrusions 28b shown in FIGs. 9A and 9B can
be nore ef Pe8tiPRkel y obt ai ned by nol ding process, in which a substrate

al ready being int : | t Ladri cal. .0e l.cal
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coat ed Mi t Hiamaendaradeas Mg conditiongs fohavg,a prolonged ligatime psagenghe Beomettiealngul ar
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di tches and grooves esent 1 nve Cross-
conditioner to make point and surface contacts with the polishing pads in addition to

its primary function of making a line contact. The diamond layer formed on the
cutting surface provides the conditioner with exceptionally rigid and brittle

20 properties. Specifically, the diamond layer strengthens the structural integrity of the
cutting surface to decrease the wearing of the sharp edges of the cutting blades from
polishing particles such as alumina, silica, and ceria from slurry. Further, by having
the diamond layer coated on the cutting surface, the detachments of diamond
particles from the cutting surface prevalent in the conventional conditioners can be .

25 eliminated, and metal ion contamination of the wafer circuits caused by corroded
bonding metals from the surface of the conventional conditioners in metal CMP
process can be prevented. Additionally, the diamond layer which has a thin and
uniformed thickness provides consistent cutting performance while simultaneously
increasing the grinding ability of the conditioner. More, the ditches and grooves

30 having an U or V cross-sectional shapes further enhance the cutting efficiency of the

conditioner by effectively draining residue particles from the cutting surface.



10 sectional shape can be realized by utilizing a dianmond wheel having a
rectangul ar end and by turning the substrate to be processed 45 degrees
fromitsWOORER8Kt al position. A conditioner provided by Fﬁ@mﬁpggﬁﬁ?

i nvention exhibits an exceptional cuttidong ability and while its anti-wear
and anti-corrosive properties being close to 15 dianond renders the
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protrusions of the cutting portion function as cutting bl ades and al |l ows
the conditioner to Heme, gﬁimdiainuelsmmﬂiﬂcé byothe presentinventidrempke itshi ng pads

in addition t Its..orimayy function of making.a |ine contact. The di anond
| ayer f or TREIR 1 AEIEYS A5y gonrial ardesied cuifing eettorrmancs, ad RTOKIES 4R {

except i onglgh¥ntideOh BfanliHi i fre@Rel d oﬂﬂf‘gc hGal | lamond

| ayer strengt hegns %1% sgrﬁé%%?gllg?%?egri te;é(%?lt% he ?ET?‘?n%‘x?ﬁrsgg%?g‘"fo

decr eas¥e thigh prsasure,gAsfa resudt, aipolishing pad havinghan unifdriniy) cohditiesed supface

pol i shi ng as alumna, silica, and ceria fromslurry.

articles suc ,
Furt her, nﬁg\ﬂ%%necftrqe&1e&{e§%ﬂla QCRYENGES 9f JRPIHNg HBICEQrsarateBesson thece, t he
det achnent : to ' C <in the
Comvont | oneafer st e prid @ivity 9F'sCrfeoliiceorAafld tafte HfiA Rtk
cont am natthe pradficti¢recast fisereducedchyi ars extandegidlifeyofahe polising padéorditivabal s from

t he surface tgf th(g .conve%nilional conditioners in metal CMP process can be
pr event ed.PYAGHCPRYHIPIPT the, Rrese e 4BYROBy er whi ch has a thin and uni f or med

t hi cknfps providesetcdior shank: ¥ : Whi | ' tapeous|y
I ncreasing the grinding abil iatc?/'ﬂ’%)r?I ?E%@%é\%ﬂaigﬁg}n%trﬁ%?}%l 'Yel8s” and
grooves 30s helatively simplt end basca distinctbvet ddvanthgs b pesbding thefinedrdianaied he

cutting effici %?Cél of tf;lﬁ. .conditjoner by effectively draining residue
particl es PrAMHATEHE CONRYIODEES AV INg aHiling porsign obyamiguschapes1ang sizes. In

| ndust ri aly; ' bl I L - ' e_present

i nventi on Vrlrﬁr)kag’kr :d??é% E}gs&sﬁglt.)élég%? guretl‘% ?reo\f;igﬁ@rs]% bggﬁl;lsrhg‘?go éé‘%grgﬂ‘?le%f @LR%S g

per f or manceafencirguits\and evafens mage\faorh ageiond types ofmaiterhils) ghe nvdwal prosidbect i ve
condi tjoni,ng, W t hout. t he. presence of 5 fhi h pressure. As a result, a

pol i sh* g pﬁg@e RESERGIXERLoR; engbles themamiactiriag of Gerditieners apprgarigpifar ned t o
decrease tihe ; ii ' ' = e.. waf er
surfaces, . [Ph Bgﬁ?lweg gﬁgﬁgﬁ’?ﬁ%‘%@% aégg%@c%%ﬁ% tE % g%ﬁgsrs ?&C%Aﬁf%lggﬁﬁg reased
whi | e t hecopiroliing tthe size of gedmetrical yrettusignsy nhe diseance Yetivick e tigd ditdhes pdki shi ng

pads Condlc}iétgrpc%%etween grooves, and the thickness of the diamond layer. Hence, the

method for manufacturing a conditioner for polishing pad according to the present
20  invention is much more flexible and adaptive than the conventional electro-deposition
and braze methods.

While the present invention has been particularly shown and described with
reference to particular embodiments thereof, it is understood that the present
invention should not be limited to this preferred embodiment, but various changes

25 and modifications can be made by one skilled in the art within the spirit and scope of

the invention as hereinafter claimed.



by the conditioner of the present invention. 10 A nethod for manufacturing
a conditioner according to the present invention is relatively sinple and
has a di gidgipksese advantage of not being confined or |i mBEEKRI0W01129

manuf acturing conditioners having cuttigg portions of various shapes and
sizes. In view of different degrees of surface roughness of polishing pads
required to polish wafer circuits arciﬁ&ﬂlsrs made from various types of
materials, the nmethod provided 15 by the present invention enables the

manuf acturing of condgitigner propr.iate.f the. polishing pads having
di fferent degr eis ofﬂs‘tﬂﬂaﬁwggfr%g“ﬁﬁglé‘ggﬁdﬁgﬂg%‘?gg and controlling the
size of geometr jGghstiateOhdvitig fitimed With Q'Enirﬂitye)ftgebm&icat protfiisiopef ant he

di stance between grooves, and the thickness of the dianbnd | ayer. Hence,
t he met hodnifermedeheight onuatileagt enecefits sidemandf or pol i shing pad according to

th t 20 i ti i h. fl.exi bl tive th t
convent Bonal el BOERcRE; of 4 phitieires, Biskhess frBe. SogRmialF e S Peoly,
i nvention Qﬁﬁ%cggﬁnh@ﬁaéitoﬁﬂkaﬂbmammngmﬁh B&sihRéttiBAPrdfridions! ef erence to

particul ar e ment s ereof, it Is understood that the present
i nvention should not be limted to this preferred enbodi nent, but various

changes 25 and nodificati.ons can be made by one skilled in the.art within
the spirit and €cope?fotonditipmer ﬁlfé}?ilﬁlb‘ﬂgé’é‘?ﬁél‘:gi“ﬁﬁé%‘blea@&? Néﬁ.‘“@@m/ 26862
PCT/ KROO 0 . P%éé% REitd1 QRsde. f Or polishing pad conprising: a
substrate %"\75‘?%‘5‘2%1 rme Wlst vg p‘ﬁﬁrgﬁtylcc geonetrical protrusions of an
uni formed height on at |east one of its sides; and 5 a dianond | ayer of an
uni formed t hi ckness forned. substantially on a whole urface of the side of
the substrate havi ngﬂ?@d&%?qri@ﬁ‘ﬂg@f‘&ﬁiclﬁ%?&?c'i“%&n&’q}ef%ﬂ € for

pol i shijpg %@%ﬂ@tﬁc 'ﬁhﬂfﬁﬁoﬁs%a%%iﬁb&n%\nﬁeﬂﬁb& the geometrical protrusions

i-ndr I

have a cyl I cal 'shape. 3. A condi ner for polishing pad as clained in
claim1l1, wherein the 10 geonetrical protrusions have a rectangul ar shape.

4. A conditi f i shi d as. clained in claim3 in th
geomet 1 cal  pr oft usi AneondHPD rp ok 13 g8 cliged o i MEETh B o

grooves. haykfderrical protrusions are formed with a pair of diagonally-crossed grooves having

U or V-shapes on their top surfaces.

5. A conditioner for polishing pad as claimed in claim 3, wherein the
15 geometrical protrusions are formed with a number of crossed-strips of grooves

having U or V-shapes on their top surfaces.

6. A conditioner for polishing pad as claimed in claim 5, wherein the
crossed-strips of grooves are formed spaced apart from each other to form smaller
geometrical protrusions of a uniform height on the top surfaces of the geometrical

20 protrusions.

7. A conditioner for polishing pad as claimed in claim 5, wherein the
crossed-strips of grooves are formed adjacent to each other to form smaller
geometrical protrusions of an uniform height on the top surfaces of the geometrical

protrusions.
25 8. A conditioner for polishing pad as claimed in claim 1, wherein the -
) A AT
* ¢ L m g




U or V-shapes on their top surfaces. 5. A conditioner for polishing pad as
claimed in claim3, wherein the 15 geonetrical protrusions are formed with
a nunmberwéx018682sed- stri ps of grooves having U or V-shapBSTHROMAHRY top
surfaces. 6. A conditioner for polishi?% pad as claimed in claim5, wherein
the crossed-strips of grooves are formed spaced apart from each other to

f or m snal gesmetxjead peotrisions fprmed o thensurfate of tine $ubstratediag lat crossedserig op

surfaces of the geonetrical .. 20 profrusi ons. sconditigner for polishing
pad as cl B3Ry '""TEY H‘??,smﬁﬁéﬂ@i‘?f‘{iw es ﬁar"d’é%ijd‘-’% rérpes-gectignal shapesqr e
formed adjacent to each other to formsnmaller geonetrical protrusions of
an uni form height on the top surfaces of the geonetrical protrusions. 25
8. A condition®r foA qooflitiohemfprpetisking phdiasethimead ¢ elaim 1, wieesiithe t he
11111112121122112131 tLI lolr_p% .1V WD 01/26862 PCT/ KROO 01129 ZSZngorret rical

pr ot r usi oBEOTREIHCAL Profrsions formed;en ther surfage of the substratedas a cre |ibstri p

patter r?ﬁ{clrg' ; kiR8- i ' ' U

cr oss-gec | ona?gé%%ﬂpgﬁs.eﬁgﬁg,&&ic}%n [ %rlgﬂ(c)(rilﬁejdrﬂeg gﬁé [l))gfc?ﬂs’%lglﬁgﬂg %ngec(??%i med in
claim1, dicheshavihpe gremercbotionakvidthahanitia0 of tHeofirse ditéties! Wheeltht 3s@nal t he
substrate crose'lsed-_stri p 5 pattern realized by crossing-strips of

has.
first di tel‘f&%ls AEnes atanpinterygl oficertain nymbess: of first ditchescandnboth the firsgr eat er
bot t i [ I & th d ditch i
formad at i secBBT ahdRl nve UG b drlle haGESnagtll © 1 o hos and bot h the:

first and second ditches have U or V cross-sectional shapes. 10. A
condi tioner for polishing pad as clainmed in claim1, wherein the 10
substrate havi H§ f ofrrkeadifioner fogpoljsing Pad @srlaimed inclamd , ovhemein teast one of

its sihges J - di . I N ti.ple corners. 11. A
cond: (D ongiRfRe Bagigifinfia Bl eQmArEy Hrdrbe B Rlchi e 1ORANS Lot at e
has a shahass Dfhape of aklisk' ofa platd Ravify miideipleIcbire corners and at one of its
sides a recessed inner portion and an outer ring portion being rai sed above
the inner 15 portion are fornmed to give the substrate a cross-sectional
rofile of a cup, i ar. i l.on. . hgve .ot her
geomet rical shggesm%ﬁ?gpﬂltoﬁéaﬂﬁ%qﬁ@%% ?E@ggg{éﬁ&i‘ n lme‘,[’ wherein the
substrate has a shape of a disk or a plate having multiple corners and at one of its

sides a recessed inner portion and an outer ring portion being raised above the inner
15 portion are formed to give the substrate a cross-sectional profile of a cup, wherein

the outer ring portion may have other geometrical shapes other than a circular shape

and the geometrical protrusion formed on the substrate is located at an upper surface

of the outer ring portion.

12. A conditioner for polishing pad as claimed in claim 1, wherein the
20  substrate having formed with the geometrical protrusions on at least one of its sides

has a shape of a doughnut with flattened upper and lower surfaces.

13. A conditioner for polishing pad as claimed in claim 1, wherein the
substrate has a shape of a disk or a plate having multiple corners and at one of its
sides a recessed inner portion and an outer ring portion being raised above the inner

25 portion are formed to give the substrate a cross-sectional profile of a cup, wherein
the outer ring portion may have other geometrical shapes other than a circular shape

and has a number of segmented portions separated by valleys radially extending from

T



and the geonetrical protrusion forned on the substrate is |ocated at an
upper surface of the outer ring portion. 12. A conditioner for polishing
pad as ciwo ew@sézn claim 1, wherein the 20 substrate havi PGIKBOH@d2% t h t he
geonetrical protrusions on at |east on&3f its sides has a shape of a
doughnut with flattened upper and | ower surfaces. 13. A conditioner for

pol i shi ng pashierSofothaisastrate]) afid Me1zeomenticil Protrisich formea tohahe shisstrate #hape of .
a disk or a plate having nultiple corners and at one of its sides a
recessed ilogated povpnes suiacss of thasegmented POBdeRs: on bei ng rai sed above the

i nner 25 portion are fornmed to give the substrate a cross-sectional profile
of a cup, wherein the outer ring portion may have ot her geonetrical shapes
other than a ci1gul aA cehdiienerafod pbhshify padreélaphedSmaIEint edwhereln gHes
separated by valleys radially extending from 111111/ 111111 JQJl 1111 11
1111 S wo diamendyepTiormed by themicabgaper depesttiomfCYRBy substrate, and the
geonetrical protrusion fornmed on the substrate is |ocated at upper
surfaces of the segnented portions. 14. A conditioner for polishing pad as
clainmedsin clairg 1, Ahehgiiondr¥er pdii flad &Y Elhiniedl nQIARA1 Dwheaieal vapor,
deposi ti onsuﬁ)CVD) . 5 15. A conditioner Tor polishing pad as clained in claim
1, wher ei nsubbizate iy pade from ¢esamicoer dementedcgasbide materidsrent ed car bi de
materials. 16. A conditioner for polishing pad as clainmed in claim1,
wherein the conditioner further conprises a body portion fixedly attached
to the substratg at & coﬁdiﬁ@n&%?ibﬁﬁlilgg’{réd“@s Shediavddim { owiBinvneh
geonetrical protrusions. 10 17. condi ti oner for polishing pad as cl ai ned
i n cl ai m 1@nditipperfurtheh eomprisey apmdyi pontiom fixedly agached do thoshistrpieatial e of a
doughnut hayi ng fl at pe nd |l ower ., surfaces.or a doughnut with one of
its open s‘ﬂ&q‘ Qﬁ?élt%%ﬂ%ssé‘if %Y@%&F’ﬁdﬁ“ﬁ‘o%‘?ﬁ ‘c“'llr?ﬁ%tﬂgh‘gﬁnt segnent ed
portions spaced apart in a certain distance and fixedly attached to one of
surfaces of the body portion to take on a shape of a belt. 15 18. A

condi til@ner forlbhol i Atsonditipeet fas pelishingpad as dhimed ing:laiwhtd,ewhereinethe body

Consi ot ngPBp Porvia FRER erobf Sl AP oRh B B e A dpdfe e

surfaces or a doughnut with one of its open surfaces enclosed and has a number of

- independent segmented portions spaced apart in a certain distance and fixedly -

attached to one of surfaces of the body portion to take on a shape of a belt.

15 18. A conditioner for polishing pad as claimed in claim 16, wherein the
body portion is made from at least one material selected from the group consisting of -

stainless steel, engineering plastic, and ceramic.

19. A conditioner for polishing pad comprising:
a substrate having formed with a plurality of geometrical protrusions of an
20 uniformed height on one of its sides, wherein the geometrical protrusions has a .
crossed-strip pattern realized by crossing-strips of ditches having U or V cross-
sectional shapes; and
a diamond layer of a thin uniformed thickness coated substantially on a whole
surface of the side of the substrate having the geometrical protrusions by chemical
25  vapor deposition (CVD).

I



19. A conditioner for polishing pad conprising: a substrate having forned
with a plurality of geonetrical protrusions of an 20 uniformed hei ght on
one of woomiesses, wherein the geonetrical protrusions ha®CIKRWMIeq.strip
pattern realized by crossing-strips of2dlitches having U or V cross-
sectional shapes; and a dianond | ayer of a thin uniforned thickness coated
substantially 0. a wedmditicher farqsolishing paddsddainied tih elaimbig, reltereinahie ng t he
geonetrical protrusions hy.chem cal . 25 vapor depgsition &_C,\/D). LTI

11111 | | | FYossedsstrip pangrn\qf the georagipicalprpRIEions)gomprises a st dich-adhia 1 i oner f or

pol i shi ng | : | | ' 0 Ié ern of
t he geonef%%gglﬁiﬁﬁm@ggﬁga@o& ri Jélgg oﬁ’fﬂ?érgéstgr glﬂﬁgﬁﬂéln@ﬁggf t;tfgcf('i)rﬁtd I 'ch
having a e/heniiethel®pbid aitch i8reguldily disposed tttWwedma Gertdintnuaibet bé tie fist di tch,
wherein the second ditch is regularly disposed between a certain nunber of

the fiBst dichsist ches. 21. A conditioner for polishing pad as clained in
claim19, wherein the substrate is - nmade fromceramc or cenented carbide
materials. 22. A conditioner for polishing pad conprising: a substrate

having formed wijth & Bbndifbrel YorOpolBRIFEPdd sadlaiRied! ihuHdiMND,| Whetbin th

uni fornmed hei ght on one of its sides, erein the geonetrical protrusions

has a cr cebtrtesisiydepfomeaeranio Oiricemgntsd cortdds materials. i ps of di t ches havi ng
U or V cross- sectional shapes and has a plurality of snaller geonetrical

protrusions formed by strips of grooves on their upper surfaces; and a

di anond | ayer oh a t‘&licandiﬁg,l{egrf@pgoﬁgﬁm‘gkm@om@ substantially on a whole
15 surface of the side of the substrate having the geonetrical protrusions

by chemical vapmbstispbaving dornjedvith axduralitye ohgéamesrieal protrusions iwmng pad as
claimed, in _clai 2,.wherein.the. smaller geonetrical ot.rusj ons forned on
the upir oifprathBeign o e B e Pergin iy SETBREERR B REOREhEY o
pl ane- vi ewrshiaReripSaretrrtalizedyt &%sﬁﬂgl'éd?iR@ Qf Qi'it_éﬁé_srl@hvﬂfgf Bhrivicanal e,
rectangl e, and rectangul ar pyramd. 2%4. conditioner for polishing pad as
cl ai med i rsecticnalsipes awrbhasi plupality of smaller geometrical protrusions formed by
strips of grooves on their upper surfaces; and
a diamond layer of a thin uniformed thickness coated substantially on a whole
15 surface of the side of the substrate having the geometrical protrusions by chemical

vapor deposition (CVD).

23. A conditioner for polishing pad as claimed in claim 22, wherein the
smaller geometrical protrusions formed on the upper surfaces of the geometrical
protrusions have at least one plane-view shape selected from the group consisting of

20 triangle, rectangle, and rectangular pyramid.

24. A conditioner for polishing pad as claimed in claim 22, wherein the

substrate is made from ceramic or cemented carbide materials.

25. A conditioner for polishing pad as claimed in claim 22, wherein the

geometrical protrusions are formed on a) a surface of at least one side of a substrate
25 having a shape of a disk or a plate having multiple corners, b) a surface of a ring
portion being raised above an inner portion of a substrate having a cup shape, c) a

surface of at least one side of a substrate having a shape of doughnut with flat upper
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substrate is made fromceram c or cenented carbide materials. 25. A
conditioner for polishing pad as clained in claim 22, wherein the

geonetri lmBE@ErUSi ons are forned on a) a surface of at BCIAKRO0N1£29Si de of
a substradte having a shape of a disjg or a plate having nmultiple coners,
b) a surface of a ring portion being raised above an inner portion of a

substrate hawing a cup s e {ﬁ\@e' :
substrate ﬂ@df’?(g‘ &urgqgg.be&gtﬁ dd%%gaﬁ%ll?{ %gr{'%ﬁﬁ g{mﬁsp%gr Fl [ %ﬁoﬁml
(1111 11 14l the stbsibeOHavaiss upSHapKReQnCdl stface 2F segientedvportivns fformeesl, omr d) a
surface of segnented portions formed on the ring portion of the substrate

havi ng a ceng oftthpesides obthedopghmy shapsr subs@Ment ed portions formed on one of
t he sides of the doughnut shape substrate. 26. A conditioner for polishing
pad as clainmed in claim22, wherein the 5 grooves fornmed on the upper

surfaces of thezdaeormtcbh&'ﬁbnarf@fkuﬁmgg p&y as clatiedsineslains 22, wherelrf hen or a
di agonal | y-crossed pattern. 27. conditioner for polishing pad conprising:

a body Por groovesHavmerjom thehapper strfaces of diengaomatrieal PERHUSIOMhMSd crossed-

I ndependent .segnented cutti ortio bei ng spaced apart in a 10 certain
di st ance aﬁﬂpfp%(%"&l‘ﬂf aa‘ﬁ‘f‘%%gg'cg S%*B&g?n'surfaces of the body . portion to
take on a shape of a belt; a substrate having a flat surface on which its
respective independent segnented cutting portion is formed, wherein the
substrate is na2ie frArooaditianércfoppolishing: paddoroprisingle nmaterials; and 15 a

di anond | ayer of an unifornmed thickness coate bstantially on a whole
surface of the %BB‘& Poftign haging 2 %??18ﬁafd§}lgyfﬁﬁﬁ’?§c®hri ng a conditioner for
poli shing pad ﬁﬁmﬁéﬁémdéﬁéﬁd&{t%egm@&ted ttihg pottiths Vedfpssecsd apapsinaf
ditches on a substrate havi'ng a certain shape to 20 forma plurality of

geonet 10 catermirndisastoas fikediyn auadhed torode o supfaces of theshady-pastien to fake on

substrat e; db forlr_n' ng a di anond | ayer of an unifornmed thickness coated
subst ant i af F§apgPf 2 belt;

a substrate having a flat surface on which its respective independent
segmented cutting portion is formed, wherein the substrate is made from ceramic or
cemented carbide materials; and

15 a diamond layer of an uniformed thickness coated substantially on a whole

surface of the substrate.

28. A method for manufacturing a conditioner for polishing pad
comprising the steps of: _
a) forming crossed-strips of ditches on a substrate having a certain shape to
20 form a plurality of geometrical protrusions in an uniformed height on a surface of
the substrate; and _ '
b) forming a diamond layer of an uniformed thickness coated substantially on
a whole surface of the substrate processed by step a) by chemical vapor deposition

(CVD).

25 29. A method for manufacturing a conditioner for polishing pad as claimed
in claim 28, wherein the geometrical protrusions are formed on (a) a surface of at
least one side of a substrate having a shape of a disk or a plate having multiple

corners, (b) a surface of a ring portion being raised above an inner portion of a

e



a whol e surface of the substrate processed by step a) by chem cal vapor
deposition (CVD). 25 29. A nethod for manufacturing a conditioner for

pol i shi mopr2Esas cl aimed in claim28, wherein the geomettGTEROMEI, sions
are fornmed on (a) a surface of at |ea2b one side of a substrate having a
shape of a disk or a plate having nultiple corners, (b) a surface of a

ri ng port isobstiatd hayinga sepl shdpey é)ansurface rof aoteastoonecdideaof & Ishbdtiatel havidg aHl | |
I I T I O O N O L.a s WO 01/ 26862 PCT/ Kl 01129.. 26 _substrate having a
cup shape,Sl"? of lopighniy ity flabyDRes 288 IR SIESS, OF A0, SFEACFS OF SRR o

shape of | : ) faces of
segnent ed%%ﬁ%ﬁ#‘#@?%@%#B@ﬁ@n%é %ﬁﬁ%ﬁh&?{fgﬁgmﬁl&pﬁoﬁ havi ng a
cup shape sarfaces of segrhented poftions forenedesh puer df e sidesrofithe doughmat siapehe si des
of the doughnut shape 5 substrate. 30. A nethod for manufacturing a

condi t iDneBbFERME.pol | shing pad as clainmed in claim28, wherein the
geonetrical protrusions have a shape of rectangle and are arranged in a
crossed-strip pattern. 31. A method for manufacturing a conditioner for

pol i shing pad 289, cl & ieshodforinfarffiiTingla coviitticrien for polishingf pud etlaiawdpr i ses
the step of formng a certain nunber of grooves in predetermned crossing

di r ect i onsntclaimo8nvhesginthe gegmestical arpresionschayedt iape pf pectangipsansharei n an
uni f or m hej faces .of the geonetrical protrusions by grind and or
cutting pr%%&%‘ggn.ggg’.sgeﬁ Sirgﬁl%%erfe‘m manuf acturing a conditioner for -
polishing pad as clainmed 15 in claim28, wherein the ditches on the
surface of the substrate and the grooves on the surfaces of the

geonetrical protlusidmeethodefor gnanydacyring 2 aendidones Joppolishing pagd apelaimeds es

ilizing a St i | h ' d : . d f
manut add OB R RS e e P ey s HRIRGL of Réifing 4 toralo RS,
wher ei n t hef gr86Vesdn iprddefeeminkanibdshifgSditdidond RPorifa PhpdIRG lof Rfhalige 20

substrate to fine grinding and | appling processes to obtain an uniform
surface orgegmetnicah Protysions iigan yniforve height on sedaces @f the senmgricllubst anti al |y

parall el syBshiigheoy P GRS or BikiBf phbebdd®! MBNINg Step a).

=3

32. A method for manufacturing a conditioner for polishing pad as claimed
15 in claim 28, wherein the ditches on the surface of the substrate and the grooves on
the surfaces of the geometrical protrusions are formed by grinding and or cutting

processes utilizing a strong cutting wheel such as diamond wheel.

33. A method for manufacturing a conditioner for polishing pad as claimed
in claim 32, wherein the method further comprises the steps of subjecting the
20 substrate to fine grinding and lapping processes to obtain an uniform surface on at
least one side of the substrate and to obtain substantially parallel substrate surfaces

prior to implementing step a).

34. A method for manufacturing a conditioner for polishing pad as claimed
in claim 28, wherein step a) is accomplished by molding process in which a
25 predetermined molding composition is injected and cooled in a mold having the

shape of a substrate with geometrical protrusions.

Ll



34. A method for manufacturing a conditioner for polishing pad as clained
in claim28, wherein step a) is acconplished by nolding process in which a
25 predeweyorizessd nol di ng conmposition is injected and cool REFKRIPIN

havi ng the shape of a substrate with g&onetrical protrusions. ~° |~il

[Tl 2rc 1ra2uill 1"1 ~-11'" CL MS W 01/ 26862 PCT/ KROO 01129 27 35. A
met hod for nmanuisct uAim@hed mnﬂaﬁufmmﬁng arcopditioneri fngpphﬂu@paﬂ as cleiined n
claim 28, wherein the substrate is nade fromceramc or c d car bi de

mat er i al s. in3daimn28seWherein the suhstiate.istmadenigom CORIRICOr Srmente rc % shing pad
as cl ai ned % claim 28, wherein the nethod further conprises the step of
attachi ng na 5'8@ portion to the substrate at a side opposite to the side
having formed with geonetrical protrusions for [|inki ng the conditioner to
conditioning device. 11111111211212212212 (10 11 1111

36. A method for manufacturing a conditioner for pollshmg pad as claimed
5 in claim 28, wherein the method further comprises the step of attaching a body
portion to the substrate at a side opposite to the side having formed with geometrical

protrusions for linking the conditioner to conditioning device.
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