ARC BLADE- SHAPED PROCESSI NG SURFACE STRUCTURE OF PAD CONDI TI ONER AND
MANUFACTURI NG MOLD STRUCTURE THEREOF BACKGROUND

OF THE I NVENTION 51. Field of the Invention The present invention
relates to the field of chem cal nechanical polishing (CMP), in
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encounter high challenges. Since integrated circuits of a chip are
devel oped with an incr easBAGKGBRINBORIIEE INVENKIOMNNd a hi gher
requi renent on the planarization of a surface of the chip to overcone
the difficplty . of. focusi in a lithographic process due to the

hei ght >di f#{eﬁtﬂéﬂcoé,t{"f ﬁbvregﬁg’?e a general chem cal nmechanical polishing
(CMP) process is provided to achieve the effects and the materials

consunmed in t CMP pr.ocess inly in e ol ishing.pad,..a.

pol i shing sl u&ﬁﬁpﬁﬁﬁ‘ﬁdn‘f?g&?,ﬁﬁ?’f %othg&{,eﬂﬁﬂecﬁlg Cak ﬁ’&‘:‘i‘%ﬂ‘%f%‘ﬁ%w (CMP),
bet ween the pad 20 conditiogner and, the polishing Pad I S fa maj or ..
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and a manufacturing mold structure thereof.

2. Description of the Related Art

10 As science and technology advance, and the market competition of high-tech
electronic consumer products becomes severe, all wafer fabrication processes and
designs tend to be high-density processing, and all wafer fabrication processes
encounter high challenges.

Since integrated circuits of a chip are developed with an increasingly smaller wire

15  width and a higher requirement on the planarization of a surface of the chip to overcome
the difficulty of focusing in a lithographic process due to the height difference, therefore
a general chemical mechanical polishing (CMP) process is provided to achieve the
effects and the materials consumed in the CMP process mainly include a polishing pad,
a polishing slurry and a pad conditioner, wherein the interaction between the pad

20  conditioner and the polishing pad is a major factor of the cost of the CMP process.

At present, most of the pad conditioners increase the density of the polishing
particles to provide the desired planarization process and manufacture in order to

achieve the expected precision. When the pad conditioner is in use, the polishing



At present, nost of the pad conditioners increase the density of the
polishing particles to provide the desired planarization process and
manuf acture in order to achieve the expected precision. Wen the pad
conditioner is in use, the polishing surface with a uniform
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the polishing pad. Conpared with the situation of having an unstable
product i onpfhel pdli¥hiag aftadldsi AAd tiusaigsoliviigt HaudBer 61 eatidbipsquTherefore,tthe
stability quality of the production cannot be controlled effectively
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af orenenti oned problens, the inventor Of the present invention
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of the polisqggg particles of the protrusions has a height difference
smal | er t hips thexBenarizaion ofghe wabr seacssg process, the protrusions with
the orderly partitioned design allows the surface material of the 20
pol i shi ng padIn vidye of the efiramentivined problems.otheisventer pHEhet Presqnd nymitiay
effect, and after the polishing process is finished, the space
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process is performed repeatedly to assure a uniform polishing effect.

SUMVARY  OFcoblifiziditdVApIlik 4B of arthBagddosrBtrudibng Bred st dibduferqiRiiphérly\of tiaf arc
t he present invention to provide an arc bl ade-shaped processing
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arc-shaped protrusions disposed at the external periphery of the pad

condi ti One{ntéﬁil%a& from each other and around the external periphery of the pad conditioner

to form an arc blade-shaped structure, and an sharp end of the polishing particles of the

protrusions has a height difference smaller than 125um.  During a polishing process,

the protrusions with the orderly partitioned design allows the surface material of the

20  polishing pad to be in contact with the protrusions for the polishing effect, and after the

polishing process is finished, the space between the protrusions can be extended and

rebounded, and this process is performed repeatedly to assure a uniform polishing

effect.



5 plurality of arc bl aded shaped structures, such that during a
pol i shing process, a sane region is polished repeatedly by a

mul ti-blade nethod to inprove the efficiency of the polish
significantly. Anot her objective of the present invention is to

provi de an arc bl ade-shaped ggﬁ@gﬁ@%gq%fgﬁh@ﬁﬁvﬁﬁhyghyre of a pad

condi tioner, wherein the sha rusi ons and the separate

protrusions a adopted to expand the s e of rebound fqr the
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process, so as to obtain _a definite and uniformpqlishing effect._.

To achi evebledesheped prrosssingmatass skuetiiceat a pad Cﬁmgg@%ﬂn VhesHy 3 giprality of
provi des an arc bl ade-shaped processing surface structure of a pad
condi t i onearc-sharedrirsirurionsatisposedeat thbexternakperiphewtofites padigosditivnepiesns a
structure, and includes a circular retaining wall forned at the

peri pheyy piurdibe obd aicebladedasimpedastamtdresyisnch thay during a IpbBshing) prodesst heame
outer franme to forma disc shaped structure, and having a first

regi on andregiohds %ﬂﬂsHe@%ﬁéAteﬂ%qw AtrmatilYady hathee o impravé e albieecy dthe
t he outside of the conbining |layer, and the second region has a
plurality gli8imsiapgd protrusions, and the protrusions are arranged
with an 20 1 nterval apart from each other and around the external
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the outer frame is nmade of pol yphenyl ene sulfide (PPS). Werein, the
pol i shi ng patheissrface ef thaaeligingprd disinga ralishngpredsss, spap ixphiain fdefinite
natural dianond, artificial dianond, boron nitride, and silicon
car bi de. Tirel puoforipiohighipaeffect] es are fornmed on the conbining | ayer by
a nmethod selected fromthe collection of resin 5 adhesion, brazing
consol i dat i on;Tohichieve ehp efoadrhicrtioned bbjettingss, Heembsenpliratentign peoviddes an arc
ceram c consolidation. In a preferred enbodi nent, each of the

pr ot r usi oNplad&sifpes tpadiekdhd ¥uiFadeeeRRE OF Gapadsédnidetdnes - coltprising: th@uter
pol i shing process, only the top of the protrusions is in a |linear
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bet ween adj acent 10 recessions, so that a surface materi al
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a disc shaped structure, and having a first region and a second region sequentially

arranged from the center to the outside of the combining layer, and the second region

has a plurality of arc-shaped protrusions, and the protrusions are arranged with an

20  interval apart from each other and around the external periphery of the first region, and

a plurality of polishing particles are disposed in the first region and the second region,

and the polishing particles in the second region has a distribution density smaller than

the distribution density of the polishing particles in the first region, and the sharp end of

the polishing particles of the second region has a height difference smaller than 125um.



Anot her objective of the present invention is to provide a

manuf acturing nold structure for an arc bl ade-shaped processing
surface structure of a pad conditioner, and the manufacturing nold
structure uses the design of a base nold having a plurality of 15 arc

grooves 1 Nygl.fay ﬁfce biYer lﬂsalma%grbﬁgglrgéhéﬂc 1l CsRREE f(ﬁpé)d Whe cin, the
conbi ne a shapirig plate and an air-pu Vide to manufacture t%e arc
bl ade- shaped. processi,ng surfacge structure.of the pad. condit,ioner. and
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obj ecti ve, m@ﬁelgﬁrdé@wd, iW%ﬁl?tBHe’p?%{iiSﬁ’égn £adGran %89@?11% PRSfctgs arc
structure conprising: a base nold, being in a shape corresponding to
t he shape frmedheonothceponbining, layerddn v mekod ysilasted] ?rpgn dre geltection 9k gesin
grooves corresponding to the second region, and each of the grooves
havi ng San adiesips,draziog conpoliddtone bightteniperetuansiaferinguaigetdplatiog, and ceramic
shaping plate, installed on a side of the base nold, and having a
plurality @nsHlidatidn. hol es for producing a vacuum suction to the
grooves when the air-punp device is operated, and bendi ng and

deform ng theps B?iééfagedoélﬁﬁ&ﬁﬁaemp BachUTitRd PiofhuiBnd RSUBtAMES a HRfhispherical
adhesi ve layer, fornmed on a side of the shaping plate, and di sposed
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t he shapi ng plate, Ing a openi hgs forned at
positions correspandin .t h i t] d
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mesh p)] ate; and an el.astic press plat i nst.al.led gn a side of the
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polishing particle inside the shaping plage, %égh that after the 10
el astic predensgmnangd rebpund fe aghigiest bty Polisbgsfistle are renoved, the
outer franme is covered onto the base nold to forma containing space,
and the conbi Ainather pisctiveiofdghd prasent inMensionhis teanedidpianmespfaearing yegld
that after the conbining layer is condensed and shaped, a circular
pr ocessi ngstawhirafer af art biadprsbapadsirocessing sidacestiuatucte pff @ padidadlitionsmaad
surface of the second region.
the manufacturing mold structure uses the design of a base mold having a plurality of
15 arc grooves in areas of the external periphery of the base mold to combine a shaping
plate and an air-pump device to manufacture the arc blade-shaped processing surface
structure of the pad conditioner and achiecve the effects of maintaining the
manufacturing quality and improving the manufacturing efficiency.
To achieve the aforementioned objective, the present invention provides a
20  manufacturing mold structure comprising: a base mold, being in a shape corresponding
to the shape of the outer frame, and having a plurality of arc-shaped grooves
corresponding to the second region, and each of the grooves having an interconnecting

hole coupled to an air-pump device;

a shaping plate, installed on a side of the base mold, and having a plurality of blind



15Wherein, each of the blind holes is a cone-shaped hole or a

pyram d-shaped hole with | ess than 90 degrees, and the blind holes
are provided for containing the adhesive |ayer and the polishing
particles, so that the polishing particles are erected after they are
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20FIG 1 is a schematic®view of a preferred enbodl nment present
I nventi on; vlhew of . anpt.her gar ef.er
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status when the present invention is manufactured, FIG 5is a .
second schepagsiicky meshaplaty, wstatled onpesidaHdhe haping platey it haying & plurality

manuf actured; 5FIG 6 is a third schematic view of a status when the
pr esent5 i neeppémings $ommaduhppsitiens corresponding to the openings respectively, and

separately distributed on the polishing particles at the top of the non-sticky mesh plate;
and

an elastic press plate, installed on a side of the non-sticky mesh plate, for pressing and
inserting a sharp end of the polishing particle inside the shaping plate, such that after the

10 elastic press plate and the non-sticky mesh plate are removed, the outer frame is covered
onto the base mold to form a containing space, and the combining layer being filled into
the containing space, such that after the combining layer is condensed and shaped, a
circular processing surface of the protrusions is formed and protruded from a surface of
the second region.

15 Wherein, each of the blind holes is a cone-shaped hole or a pyramid-shaped hole
with less than 90 degrees, and the blind holes are provided for containing the adhesive
layer and the polishing particles, so that the polishing particles are erected after they are
contained in the blind holes.

BRIEF DESCRIPTION OF THE DRAWINGS
20 FIG. 1 is a schematic view of a preferred embodiment of the present invention;
FIG. 2 is a schematic view of another preferred embodiment of the present
invention;
FIG. 3 is a schematic view of a manufacturing mold structure of another preferred

embodiment of the present invention;



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The technica
contents of the present invention will becone apparent with the
detail ed description of a preferred enbodi nent and the illustration
of related draw ngs 10as fol | ows. Wth reference to FIGS. 1 and 2
for schemat| CFYG.eWSisO% R Ffsglg]errr?aqi eRoai PENtE Al WS AL %ﬁ@&@t 'iﬂye%ﬂb#l %8
respectively, an arc |'ade-s apeﬁ processi ng surface structure 1T of a
pad condition%r i n . accordance with the present invention conprises an
outer fran@aRufectiiedynnining ayer 12 and a plurality of polishing
particles 13. 15The outer frape 11 is a disc shaped structure nade of
pol ypheny! ene F&@ Pilger sempong sshemafic Viewuphr ftafa; whedg thiapresent inyention is
formed at thej£eriphery of the outer frame 11. The conbi ni ng

| ayer 12 imafyip¢tocedi nto the outer frame 11 to forma disc shaped
structure and has a first region 121 and a second region 122

sequentd al | y &iG.afgsda fthindn scchematéntvéaw tod 4 st tvdicd ethof preseat dovdnkinn nig
| ayer 12, and the second region has a plurality 20 of arc-shaped

pr ot r usi ongadwddurednd each of the protrusions 1221 is a hem spheri cal
structure viewing froma cross-sectional side, and the protrusions

1221 are di speyeh Wi DESCRIFEFIGN GIPRHE PREFERKEED ENIBODIMENTS
surround the external periphery of the first region 121 to forma

plurality of %? tQ&lﬁ?&} %Qﬁ‘t@ﬁtgncgr @hé&f@éeﬁp%@htiéﬁ%ﬂq{&&ﬂsra}égé‘l%ﬂt with the

protruded fromthe surface, a processi ng surface structure has
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particles 13 hs made of a material selected fromthe collection of
nat ur a0 di #&#BHAYS-artificial diamond, boron nitride, and silicon

carbi de, and have a hardness higher than that required for the_
pur pose of polWighreieyenceria HEE. pand Hpnerhsmatic ¥ieas of preferged embodiments of

the present invention respectively, an arc blade-shaped processing surface structure 1 of
a pad conditioner in accordance with the present invention comprises an outer frame 11,
a combining layer 12 and a plurality of polishing particles 13.

15 The outer frame 11 is a disc shaped structure made of polyphenylene sulfide (PPS})
and a circular retaining wall 111 is formed at the periphery of the outer frame 11.

The combining layer 12 is filled into the outer frame 11 to form a disc shaped
structure and has a first region 121 and a second region 122 sequentially arranged from
the center to the outside of the combining layer 12, and the second region has a plurality

20  of arc-shaped protrusions 1221, and each of the protrusions 1221 is a hemispherical
structure viewing from a cross-sectional side, and the protrusions 1221 are disposed
with an interval apart from one another and surround the external periphery of the first
region 121 to form a plurality of arc blade-shaped protrusions at the periphery and

protruded from the surface, and the processing surface structure has a flat surface at the



5 fornmed in the first region 121 and the second region 122 of the
conbining | ayer 12 by means of resin adhesion, brazing consolidation,
hi gh-tenperature sintering, electroplating, and ceramc
consolidation, and the polishing particles 13 in the second region
122 have a_.dj,stri io j t I t I i i i
césﬂgiér r%dsﬁfbh 'f'rf 9&&?3 elx%légﬁbae efpl.fr? I Ahst1h91 %&g%@ a nghgﬂard&&%hﬁéf.

of the poli particles region a sharp

end of the_polishin rticles 1013.in the,second.region 122 has a
el ght  di 1 FOF BRETERRRER T madtRe fatetiat BFARE ah0e Rollfcign B stura
process, only the tagp. of the protrusjions 1221 is in .a |linear contact
with a pol fighiong, ﬁﬁcvﬁ&ﬂar%%imom Riffades iagﬁrsel)qonﬁaﬁf&@est%é BAv6ta E%‘%B‘Fﬁé
1221 are arranged orderly with specific wdth and Ien%%p_apart from
one anot hehigher thar thahreguired fartthe parpeserisobisking tandrthe pelishingepagticles 13 are
shal | ow- | ayer material at of the polishing pad is 15 conpressed and
def or medl bfortieé ipthet fingsiegivs 1222dndcthe iseugpnt regipo[I23 bf thy qondeesg Jayend2 by
the polishing particles 13 are provided for the polishing. Wen the
shal | ow | ageingTabfr tedin | &dhesiohonBr@ringn coasdliaationyi tHigh-tenpefaiireusdimtesng,
1221, the shallowlayer material with the design of having
equi di st angle&iaihiatind BRd deraRAC BorfsBlidRvheNR] 18 ;ﬁiﬁghih?_%ﬁﬂﬁﬂas 130int thasedona
shal | ow-1 ayer material can be used for the next polishing after the
shal | ow- | 2 i.ak; : L [FoTmy f : ' .
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el asticity, "and this process can peated to assure a I ni

uni form polishing effect, . ed w t.ht c ' I . -
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shal | oy | ayer terial use r the | i.shin av he
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uneven flat surface after resumng the elastjcity, and thus failing
and the defi AMWwlgah@olishingpraces oaly g teprafcthe gapireionsel 2¢d his 6 ey linear
the present invention can inprove the polishing effect effectively.
To manuf aceantest with apdisbingdwddhefpbdwprin desBgung). s Finesdhe grotiysions éﬁl g
the pad conditioner, the inventor of the present invention further
provi des aamamel actedty mgthnepedife sidthcndr en@heapaitufomebye asatteratr form a
vacuum pressing device. Wth reference to FIG 3 for a schematic view
of a manuf pletdlity 00 g htbas tthetefors eheod staallptvelheer ket iba df RO polshitdhead is
present invention, the manufacturing nold structure 2 conprises a
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mesh plate 24 and an el astic press plate 25. 10Wierein, the base nold

the base Eﬁ@%@%“@ﬁ%@a%%f%ﬁ‘?‘yﬁ%ﬁ HREsting!, " W C 1B Rl S
i . i 122 241
hos an’ i ts b loat 1 SREF S5 Ao 3201 BE RIo ke HRHER v e
i's noteworth t%yﬁglnt out. t hat tgﬁn%rooves 211 have a
g
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form and . .
shallow-layer material can be used for the next polishing after the shallow-layer

20  material restore its original form by its elasticity, and this process can be repeated to
assure a definite and uniform polishing effect. Compared with the conventional planar
processing surface having the problems that the uniformly pressed shallow-layer
material used for the polishing may have the possibility of unable to restore its original

form or having an uneven flat surface after resuming the elasticity, and thus failing and



15 the grooves 211 are designed with a curve extending fromthe

peri phery to the center of the base nold 21 to forma plurality of
arc-bl ade |Ii ke structures. The shaping plate 22 is covered on the
top of the base nold 21, and the shaping plate 22 includes a

plurality ef bki : f i nd.: s a.
cone-shape%wﬁghgﬂ%?th%@?ﬁﬁﬁgﬁgﬁggé c%%#@oﬁ#%ﬁﬁgﬁ@&ﬁ%ﬁé@%¥h§ﬁg tgpcan
than 90 degrees for . te rarily, containing the polishing
particles rgyl%th&pgﬁ%{]l%eiﬁr%geﬁgquém ng particles 13. Wien the

ai r-punp device 3 is. operated, vacuum suction of _the grooves 211 i
produced. Sind@ MABIEHES f?f@ %¢ Mgl shapegBOCGHNE BIrfaes SHPFOReh S '{119,13&3
the shaping plate 22 is bent and defornmed by the vacuum suction and
cont ai ned ¢anditipmey thromsentoriaf the prepent fyteation gwshet propisien & mppkfachuingmpeld
def ormed shape is not limted to the concave arc shape, but it can
be a cdncastencture Argalusivelyhapdas a vaculiineprastiresdovecel ayéth @ferencedp SipGsktor
in the blind holes 221 of the shaping plate 22 for tenporarily fixing

the sharp gschefatit Meew of b shangacpatig mbksstiidture of a pldferretbembbditleyt ofthh
plate 24 is disposed at the top of the shaping plate 22, and the 5

non- sti ckypeBs i eikiBn,2the NAgnFadthii@hidd s@hctoReNicopriddla bassBblaR], a
positions corresponding to the blind holes 221 respectively. The

el astic pr gﬁﬁitn%g?gt%é% adl{ysﬁzg_@?;efl 28l E&?—sﬁ%srﬁgsgtﬁﬁe A A LG Yot iR

plate 24, so eh the polishing partic are di sposed at thg
top of the]g%22§ticky mesh plate 24, the polishing particles 13 are
di sposed in "openi ngs 241, and the sharp end of the 10poli shing
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of a stat ui‘sral}lllw; Fﬂ], Jnrc]lqchg lraz%Se?rTgld 21 has a plurality of arc-shaped grooves 211 corresponding
to the second region 122, and each of the grooves 211 has an interconnecting hole 212
connected to an air-pump device 3. It is noteworthy to point out that the grooves 211
have a cross-sectional shape substantially in a rectangular or hemispherical form, and
15  the grooves 211 are designed with a curve extending from the periphery to the center of
the base mold 21 to form a plurality of arc-blade like structures.
The shaping plate 22 is covered on the top of the base mold 21, and the shaping
plate 22 includes a plurality of blind holes 221, each of the blind holes 221 is a
cone-shaped hole or a pyramid-shaped hole with an angle of smaller than 90 degrees for
20  temporarily containing the polishing particles 13 and erecting the polishing particles 13.
When the air-pump device 3 is operated, a vacuum suction of the grooves 211 is
produced. Since the shaping plate 22 comes with a certain tenacity, the shaping plate

22 is bent and deformed by the vacuum suction and contained in the grooves 211. Itis

noteworthy to point out that the deformed shape is not limited to the concave arc shape,



i nvention is manufactured respectively and also FIG 3, the polishing
particles 13 are disposed on the non-sticky nmesh plate 24 as shown in
FIG 4, and the air-punp device 3 15 is provided for producing a
vacuum suction of the grooves 211 through the interconnecting holes

212 as shoyf} ;i BinfeG SmeSud c&]aﬁé@%mﬁﬁ&ortion of the shaping plate 22
on

correspondlng to the positi grooves 211 is sucked and

contained in t(')[tlj]mF élg{b SR leE% i ﬁgpgs% th%%(ilind?A eﬁ%ﬁ1 oi‘the%%aéﬁgglageq%%?oﬁ]

plate 22 is ¢ ONnS1 v p05| 'ons ™o €7grooves

a plurality of arc- sh d reces and t he. h|ng particles 13
20 are pasé %}1}5&6’& %Slﬁﬁ%ﬁ‘? ‘Qﬁfg%ﬁ‘ih % in the bI i nd

hol es 221, and then the el astic press plate 25 presses on

pol i shi ng par thhenes-stigky mesh plafe 214H%d%§ﬁ%€136 abthg ter ok the SWIF%IHPW@?Z and the
particles 13 is tenporarily fixed into the adhesive |layer 23. In FIG

6, after then-sfickyt meslprpdate Pt dhae 25plaradity g apeningsi &Y fopsed Ht apesitions
are renoved, the outer frane
corresponding to the blind holes 221 respectively.
The elastic press plate 25 is disposed at the top of the non-sticky mesh plate 24, so
that when the polishing particles 13 are disposed at the top of the non-sticky mesh plate
24, the polishing particles 13 are disposed in the openings 241, and the sharp end of the
10  polishing particles 13 is temporarily fixed onto the adhesive layer 23 of the blind holes
221.
With reference to FIGS. 4 to 6 for schematic views of a status when the present
invention is manufactured respectively and also FIG. 3, the polishing particles 13 are
disposed on the non-sticky mesh plate 24 as shown in FIG. 4, and the air-pump device 3
15 is provided for producing a vacuum suction of the grooves 211 through the
interconnecting holes 212 as shown in FIG. 5, such that a portion of the shaping plate 22
corresponding to the position of the grooves 211 is sucked and contained in the grooves
211 and bent, and the top of the shaping plate 22 is corresponsive to the positions of the
grooves 211 to form a plurality of arc-shaped recessions, and the polishing particles 13
20  are passed through the openings 241 and disposed in the blind holes 221, and then the
elastic press plate 25 presses on the polishing particles 13, so that the sharp end of the
polishing particles 13 is temporarily fixed into the adhesive layer 23. In FIG. 6, after

the elastic press plate 25 and the non-sticky mesh plate 24 are removed, the outer frame

11 is covered onto the base mold 21 to form a containing space, and the combining layer



11 is covered onto the base nold 21 to forma containing space, and
the conbining layer 12 is filled into the containing space. After
the conbining layer 12 is condensed and fornmed, and the base nold 21,
t he shaping plate 22 and the adhesive | ayer 23 are renoved, the

protrusion P ?Jsﬁig%ec?{n?o ﬁ{%rc!@ﬁ%iﬁ%g%%e.peﬁﬁgpﬁ%@mbjﬁiﬂg ﬂaé@f;‘r?& i&iz%d% 8'and

12 and pro romthe su of the conbining to forma

plurality of arcgﬁp ade |ike .processing surfaces, | A sunmat i
Phe arc. bl RAESEnaRLER Prsedteit IBF RhBng P o8 ind, g, Adpd VT ek B are
diti fth . . . ‘

o+ oo cktsb e o UOS A B an et Yo GPRB IR
at the periphery of the shaping plate 22 to conbi ne the adhesiyve
| ayer 23 awml pwipdedifiony tie surfape opdhg sembigingaleyercledo fanpp plurglity of arc
di fferent pol yhedrons, and the polishing particles are pressed by the
el asti & prblade hkeproc@Singsuripasi ti oned randomy to have different
hei ghts. After being fixed by the outer frame 11 and the conbi ni ng
| ayer 12, t he Ifi egniniagidnp iecassblade-shapedpeodessifi@rsuace Sruut@et heflihs gad
nmol d 21 has the arc-shaped grooves 211 and the arc bl ade-shaped
processi Ngcsiditf AL of tHeUsrbddhe inkeion R P pRrARYAE thRNSHapkd of Perafhi@Rieapel
a sawtooth arc knife i's 15 manufactured to prevent a non-uniform
ProCess| NOLEAHRAL M GRAIL BT 90 BEHBIs BERGESTH &R Kfthé BRping plat
pol i shing pa an‘?is to %%ﬁlna e separ%?%sons %ﬁag f%rﬁgl.%l n addi le(‘;grP e
t he processi . .okl L-MSti ’ I
o prevent 24 RecfiBPg e RS e Rk B 2R ik &l bOGSAAGheSTSe
scratched, .s0 as t ovi de nore.definite and unifor r.ocess of
*he colF seiBut prEnBiGre a5 fof B0 Bping eyt RRertS! B DELHBS RS plare
operation of the high-end, C\VP b hi - it
the. arc bl Sueod Rapkencdrauicsay g s AR HPEB L & TEr SpinerfiReHaRy the oute
conditioner of the present invention can be manufactured by using a
ski || ful | yframsilgrmed theaeermnbisingrlpyry 13pthe reqvitrsk prpeessing shtfagenis formed. Since
manuf acturing quality can be maintained effectively, and the
manuf act ur thadasd friokd 2higs dmrarbehdpet reoseds 21 WBAT tHeSirClbiddeEDaped: procesfing
arc bl ade-shaped processing surface structure of a pad conditioner,
for poli Shi@ﬁlcgm&u&hﬁmesﬁﬂ thg mdseondatmenin aheshdpshofhg spadodtit @c knife is
rotating nethod, conprising:

15 manufactured to prevent a non-uniform processing caused by an uncertain blunt

processing area of the polishing pad and to eliminate separations and faults. In
addition, the processing depth can be controlled by adjusting the contact area to prevent
the polishing pad from being consumed excessively or scratched, so as to provide a
more definite and uniform process of the coarseness. Therefore a more stable, quicker
20  and smoother operation of the high-end CMP process can be achieved. In addition, the
arc blade-shaped processing surface structure 1 of the pad conditioner of the present
invention can be manufactured by using a skillfully designed manufacturing mold
structure 2, and tlhe manufacturing quality can be maintained effectively, and the

manufacturing efficiency can be improved.

10



5an outer franme, being a disc shaped structure, and having a circular
retaining wall fornmed at the periphery of the outer frane; a

conbining layer, filled inside the outer frane to forma disc shaped
structure, and having a first region and a second regi on sequentially

arranged fVﬂﬁhTﬁ@(%Eﬂiﬁﬁﬂ?i the conmbining layer to the outside, and

the second region having a plurality of 10arc shaped protru5|ons and
t he protrusions bei osged separ at el n1one noth

di sposed arou taﬁ%ri}ggfféﬁ?lﬁ%?deﬁé?qeg %gygu C‘i ﬁ re'ed;’a nc0 rbdtaoner for
plurality of pol.ishin partlcles di s he f| Il gn _and

t he second reQPBﬂnn%ﬁg ﬂH@“ﬁSPg§hFH§m%hPflcP EkVﬁ p §e%6 @ipg gngghod:

having a distribution density |ess than the distribution density of
t he polishi ngcpaptipigges of in the first region, and the 15sharp end
of the polishing particles of the second regi on having a hei ght
di fferénce | ess outearfraiRS bpinga disc diapedisteudtirededsheapgk prodassiamgng wall
surface structure of a pad conditioner according to claiml1, wherein
the outer fraf@ned ardaepenbh@ylof teanydrehensul fi de (PPS).
a combining layer, filled inside the outer frame to form a disc shaped structure, and
having a first region and a second region sequentially arranged from the center of
the combining layer to the outside, and the second region having a plurality of
10 arc-shaped protrusions, and the protrusions being disposed separately form one
another and disposed around the extemnal periphery of the first region; and
a plurality of polishing particles, disposed in the first region and the second region,
and the polishing particles in the second region having a distribution density less
than the distribution density of the polishing particles of in the first region, and the
15 sharp end of the polishing particles of the second region having a height difference
less than 125pum.
2. The arc blade-shaped processing surface structure of a pad conditioner according
to claim 1, wherein the outer frame is made of polyphenylene sulfide (PPS).
3. The arc blade-shaped processing surface structure of a pad conditioner according
20 to claim 1, wherein the protrusion is substantially a hemispherical structure
viewing from a cross-sectional side.
4. The arc blade-shaped processing surface structure of a pad conditioner according

to claim 1, wherein the polishing particle is made of a material selected from the

collection of natural diamond, artificial diamond, boron nitride, and silicon

11



3. The arc bl ade-shaped processing surface structure of a pad

condi tioner according 20to claim1, wherein the protrusion is
substantially a hem spherical structure viewing froma
cross-sectional side. 4. The arc bl ade-shaped processing surface
structure of ﬁg conditioner according to claim1, wherein the
polishing particlie is made of a material selected fromthe collection

of natural _di nd rtificial dianmond,. boron nitride, and.silicon,.
car b de. 55 ThBedrs B ArE B G N tes R ORurt o4 B pBRfiilr gfticins
pad conditioner according . to claim1, wherein the polishing .partic]es
are formed on® ﬁ]élf’&énﬁ’hﬁﬁ%ﬂ’gt%Fé’?ﬁ?h"Eﬁlpﬁﬂﬁlﬁ% S ORBILER s PRI 2Yer oy
col l ection of resin adhesion, brazing consolidation, ) o
5hi gh-t enper amgtkods peleased fpm dhe coleghioat ohgesitapdhesiana irazing consolidation,
consolidation. 6. The arc bl ade-shaped processing surface structure
of a pdd condhigheempembresidianggs dedtoplating, angdiveramin comseligatidns hi ng
particles are fornmed on the conbining |ayer by a nethod sel ected from
the col | ecé.i omhefard BRUSskkpee presessify antaey scoctand oftapadoonditioner according
hi gh-tenperature sintering, electroplati-ng, and ceramc

consol i dati ong, 4@inf 2, WiGe! the PoRSIEnSpAREEs RicTBRAGI H1¥ (HRWohdefing layer by a
structure of a pad conditioner according to claim3, wherein the

pol i shing par ‘iﬂﬁljéo%lis F&e& %dﬁ‘?%@%oil@h‘%ioﬁoﬁﬂé&h{‘%d%&i’ 4 nﬂéé(ziﬁg Bh&dation,

selected fromt ol lection of resin adhesion, brazi

li dation,. high- i ing. el . na. _and
consol dat | one SRk SRS ALOCTHAE v S5 PR ab Bt
o100 8Ll 05 R S55RE PlohfdBEP ALY Eoieg

to claim 3, wherein the polishing particles are formed on the combining layer by a

method selected from the collection of resin adhesion, brazing consolidation,
high-temperature sintering, electroplating, and ceramic consolidatioﬁ.
8. A manufacturing mold structure for manufacturing an arc blade-shaped processing

15 surface structure of a pad conditioner according to claim 1, comprising:

a base mold, being in a shape corresponding to the shape of the outer frame, and

having a plurality of arc-shaped grooves corresponding to the second region, and

each of the grooves having an interconnecting hole coupled to an air-pump device;

a shaping plate, installed on a side of the base mold, and having a plurality of blind
20 holes for producing a vacuum suction to the grooves when the air-pump device is

operated, and bending and deforming the shaping plate to be contained in the

grooves;

an adhesive layer, formed on a side of the shaping plate, and disposed in the blind

holes;

12



a base nold, being in a shape corresponding to the shape of the outer
frame, and having a plurality of arc-shaped grooves corresponding to
the second region, and each of the grooves having an interconnecting
hol e coupled to an air-punp device; a shaping plate, installed on a

side of the byseridy AR A Dl ki Yoroh bt Buokeenily o

produci ng a vacuum'su 1 grooves en t evi ce
oper ated, and_bendi ng.and def or.m ng the shapin | ate..t 0 be .cont ai hed
inthe groove?&raﬂyagﬁegﬁwgfamegf 8 n%o&ﬁgﬁsaggxfﬁgo%c}mg he diaprirg e
pl ate, and disposed jn the blind holes;. a non-stijck sh pl ate,
install ed on &sgreiRvely a@%éﬁ%%?ﬂ&%‘?l&%?ﬂ Mﬂ&i}mﬁa&ﬁ?wéﬁ {qp of the

openi ngs forned at positions corresponding to the openings

respecti vel y, namdtidkepassdicdaty; andst ri but ed on the polishing particles
at the top of the non-sticky nmesh plate; and 5an el astic press plate,
i nst al I%d on ansladic pfest platenomstailed ol sibesdt the ave-stidkyrmeshelstienfpr pragsing
inserting a sharp end of the polishing particle inside the shaping
plate, such thad imkitiig 4 feargleasd bf cheppelishing pdrticlariakiddthershapiag iptdty, such
mesh plate are renoved, the outer frane is covered onto the base nold
to forma conygkRkBPiRPAERIc R8¢ PR mandk HoRGtitiay &lesiP §lad afd tehrF el Nthe
t he containing space, such that after the 10conbining |ayer is

condensed and oﬁ#&?%ﬁlg ign%:ivéféﬂl Mo %@?%@%Qﬂ t%uff‘oi‘lﬂcﬁ c@ftainl} space, and the

protrusions is forne ~protruded froma surface of the “second
bl nd hol e 1 CONBRLT SRE P MR e ol "Rk ST A el ipe
and a Io(y ram d_ccsnrrr]lggﬁgg a(gfleF isw;:cgnr}lelrlgeeﬁsal}dh&napgg, a(lj e processing surface of the
protrusions is formed and protruded from a surface of the second region.
9. The manufacturing mold structure of claim 8, wherein the blind hole is one

selected from the collection of a cone-shaped hole and a pyramid-shaped hole with

less than 90 degrees:.
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