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M CRO- HOLES Technical Field The present invention relates to a polishing
pad usedwomsaizsheni cal mechani cal polishing process, andPaarEro1/01463
particularly to a polishing pad formed with mcro-holes 5 at the surface

t hereof . Background Art Cenerally, chem cal nechanical polishing (CW) is a
hi gh precision/mrrored surface polishing nethod used to obtain gl obal

pl anari zation in a sem conductor device 10 manufacturing process. In
accordance with such CWP, a slurry is supplied between a polishing pad and
a wafer to be polished, so as to chemcally etch the surface of the

waf er. Using the polishing pad, the etched surface of the wafer is
mechani cal |y polished. 15 Referring to Fig. 1, a typical CVP machi ne, which
is denoted by the reference nuneral 1, is schematically illustrated. Al so,
a CW nethod using the CVMP machine 1 is schematically illustrated in Fig.
2. The CWVP net hodCHEMET A dEQHARERRE aF Ol THING FRRACK I DA BFEREsEOHRY a 20
mechani cal polishing process, which are conducted using a polishing pad 10
included in the CMP_nmachine_1. The chem cal etching reaction is carried
out by a slurry 42. TePRRiCRd FiRdds|iurry 42 serves to chemically react with

the surface of a wafree 3rdo=be pakveshedn theralys maki ng @51iéhpegsiphblde for
t he mechanical_p ILshin% procgﬁg foILomﬁn% he.chem cal et ching reaction
e h&' ?da OE

to be easily UGt iT&d Sl T A hESTECRAN OFPRn § 5 0FECEss 2P 80T S

particularly to a polishing pad formed with micro-holes

5 at the surface thereof.

Background Art

Generally, chemical mechanical polishing (CMP) is a
high precision/mirrored surface polishing method used to
obtain global planarization in a semiconductor device

10 manufacturing process. In accordance with such CMP, a
slurry is supplied between a polishing pad and a wafer to
be polished, so as to chemically etch the surface of the
wafer. Using the polishing pad, the etched surface of
the wafer i1s mechanically polished.

15 Referring to Fig. 1, a typical CMP machine, which
is denoted by the reference numeral 1, is schematically
illustrated. Also, a CMP method using the CMP machine 1
is schematically illustrated in Fig. 2. The CMP method
includes a chemical etching reaction process and a

20 mechanical polishing process, which are conducted using a
polishing pad 10 included in the CMP machine 1. The
chemical etching reaction is carried out by a slurry 42.
That is, the slurry 42 serves to chemically react with
the surface of a wafer 30 to be polished, thereby making

25 it possible for the mechanical polishing process,
following the chemical etching reaction, to be easily

carried out. In the mechanical polishing process, the



1 WD 03/012846 PCT/ KRO1/01463 polishing pad 10, which is fixedly nounted
on a platen 20, rotates. The wafer 30, which is firmy held by a retainer
ring 32, wotlawexs4ehile oscillating. A slurry containing @orasueiarticles
is supplied to the 5 polishing pad 10 by a slurry supply neans 40. The
supplied slurry is introduced between the polishing pad 10 and the wafer
30. The introduced abrasive particles cone into frictional contact with
the wafer 30 by virtue of a relative rotating speed difference between the
10 polishing pad 10 and the wafer 30, so that they conduct mechanical
polishing. The slurry 42 is a colloidal [|iquid containing abrasive
particles having a grain size of nanonmeters. This slurry 42 is spread on
the polishing pad 10 during the polishing process. As the polishing 15 pad
10 rotates during the polishing process, the slurry 42 supplied to the
polishing pad 10 is outwardly discharged fromthe periphery of the
pol i shing padpdDisluengt pad ceht rihigal 1sorfdeesdus agowytedheopottat PH3t®R t he

pol i shing pad, 0. Jp-qrder tepachbede a enhanoedid0 polishingiarl kel ncy,
many abrasive particles should remain for a desirable |engthy period of

time on the uppeineurfded of2i heopakrshiiy lad°16: so2tHae -théx/ slurry
participate iBothgipohgshidgLfiddhe paterc1dbat iiss, sheplpedi shiong pad 10
shopld nake_the slurr _4%%§e QFIg on the 25 surface thereof fg _as ng a

period of timeCasSPoREi P I B¥ded t{iqﬁﬁQé CHEPsFur F§2Ba heqd on ﬁ%e

pol i shing padsfipplactiorgupeti dd of ntiowuced mbehwdehaghe polishing pad

10 and the wafer 30. The introduced abrasive particles

come into frictional contact with the wafer 30 by virtue

of a relative rotating speed difference between the

10 polishing pad 10 and the wafer 30, so that they conduct

mechanical polishing. The slurry 42 1is a colloidal

liquid containing abrasive particles having a grain size

of nanometers. This slurry 42 is spread on the polishing

pad 10 during the polishing process. As the polishing

15 pad 10 rotates during the polishing process, the slurry

42 supplied to the polishing pad 10 1is outwardly

discharged from the periphery of the polishing pad 10 due

to a centrifugal force caused by the rotation of the

polishing pad 10. In order to achieve an enhanced

20 polishing efficiency, many abrasive particles should

remain for a desirable lengthy period of time on the

upper surface of the polishing pad 10 so that they

participate in the polishing of the wafer. That is, the

polishing pad 10 should make the slurry 42 be held on the

25 surface thereof for as long a period of time as possible.

In order to make the slurry be held on the

polishing pad for a long period of time, a method has

been proposed which forms spherical microcells having a

diameter of micrometers (Om). The slurry supplied onto

30 the polishing pad during a polishing process is stored in



been proposed which forms spherical mcrocells having a dianeter of
mcrometers ("m). The slurry supplied onto 30 the polishing pad during a
pol i shi ngwprosoexsss i s stored in 2 WO 03/012846 PCT/ KRO1/ OPCGBCRAl0@463
mcrocells, and flows out fromthe mcrocells due to a pressure froma
waf er applied thereto. Thus, the slurry participates in the polishing of
the wafer. The mcrocells also serve to store debris separated fromthe 5
waf er during the polishing process. The debris stored in the mcrocells is
outwardly punped out when the polishing pad is conditioned.
Conventional Iy, the formation of microcells at the polishing pad is

achi eved using a physical method in 10 which hollow m croel ements each
having a cavity are physically incorporated in a polymeric matrix to form
m crocells, or a foam ng nethod in which bubbles are chemcally forned to
formmcrocells. The incorporation of mcroelenents in a polyneric 15
matrix i s achitevedidyoiebtegnatiinglavbaprys dremntthef mifracsdlemshis &ach

having a cavigy JalaaPOLYBRT 1§ fEHdi XobB1gueh gnashbon thahs]herne

m croel enments a uniformy distributed in the, pol nerlc nat i X, r eby
formng mcrotediey FAECpeLpABERc Rattis Pl kﬁ%ﬁ%geafb§ ?O“ﬁi Ytg aqgﬁrlng

agent W th a f£sidesSULh aﬁs@rgébaaeto pebyestaibrifd umdaatmd rmtmocmdaon
or a mxture thereof For croel enents, inor anl sal t JfHvater

sol ubl e yum "t ?%s@%r+%gn5?ﬂlQHL%ﬁﬁln%uBﬁoﬁ$8?0el br%ﬁeﬁ%%
pol yvi nyl al coted ,mpecstal 1pol yvouykardly pumped out when the pollshlng

pad is conditioned.
Conventionally, the formation of microcells at the
polishing pad is achieved using a physical method in
10 which hollow microelements each having a cavity are
physically incorporated in a polymeric matrix to form
microcells, or a foaming method in which bubbles are
chemically formed to form microcells.
The incorporation of microelements in a polymeric
15 matrix is achieved by impregnating a large amount of
microelements each having a cavity into a polymeric
matrix in such a fashion that the microelements are
uniformly distributed in the polymeric matrix, thereby
forming microcells. The polymeric matrix is prepared by
20 mixing a curing agent with a resin such as urethane,
polyester, fluorinated hydrocarbon, or a mixture thereof.
For the microelements, inorganic salt, sugar, water
soluble gum, or resin is mainly used. Such microelements
are made of polyvinylalcohol, pectin, polyvinyl
25 pyrrolidone, polyethylene glycol, polyurethane or a
combination thereof. Such microelements have an average
diameter of about 150 [Om. The microelements are
uniformly distributed over the polymeric matrix in
accordance with a high shear mixing process, so that they

30 form uniform microcells. Referring to Fig. 3, microcells



25 pyrrolidone, polyethylene glycol, polyurethane or a conbination
thereof. Such mcroel ements have an average diameter of about 150 El m The
m croel enwotos/ozases uni form y distributed over the pol ynmer iPCTIRROLI0OX468 N
accordance with a high shear mxing process, so that they 30 formuniform
mcrocells. Referring to Fig. 3, mcrocells 3 WO 03/012846 PCT/ KR01/01463
formed using the cavity bodies are illustrated. The pad forned wth
mcrocells in the above nentioned manner is subsequently cut into pieces
each having a desired thickness to obtain a polishing pad. In each cut
piece, 5 mcrocells randomy distributed in the pad are opened at the cut
surfaces of the cut piece, so that they are exposed in the formof a
circular or oval cross section at the cut surfaces of the cut piece. The
sizes and positions of the micro-cell cross sections exposed at the 10
polishing surface of each polishing pad are random Such random size and
position of thermxposeingi thecebiityobediseciirenst sarstes tesd dedrtederad

desired uni f ofmi {y,aeng A6l1L,30h7g nadsyd nagsear daaee oHelh rdimdnert cal

nmet hod in whi A _ are tormed using a foam ng process, a_ po] ric
][rat rixis Lorﬂ@@l‘swumt(l}’\g eleurimee agekRCed t FeaCh | RAH"Phade %%Jy%ggt hane
orm ng subst L Ng,a - hoil | : inat t errnoredd i el
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polyneric mat¢hX. cthe pueddetisornodf thubbtes ipdece, so that they are

exposed. in the form of a circular or oval cross section

at the cut surfaces of the cut piece. The sizes and

positions of the micro-cell cross sections exposed at the

10 polishing surface of each polishing pad are random. Such

random size and position of the exposed microcell cross

sections serves to degrade a desired uniformity among
polishing pads.

In accordance with the chemical method in which

15 cells are formed using a foaming process, a polymeric

matrix is formed by mixing a curing agent with a liquid-

phase polyurethane forming substance~having a low boiling

point. Water or liquefied gas, which directly takes part

in a chemical reaction to generate gas, 1s also used as a

20 foaming agent, thereby producing bubbles to form cells in

the polymeric matrix. The production of bubbles 1is

achieved by way of a nucleation caused by a high shear

mixing operation. A surfactant, which serves to achieve

a reduction in surface tension, is also used to adjust

25 the size of microcells, thereby achieving a desired

uniformity of micro-cells. Microcells formed using the

foaming process are shown in Fig. 4. As seen in Fig. 4,

this method has a disadvantage in that it is impossible

to form microcells having a uniform size on the polishing

30 pad. Since the microcells formed in accordance with the



achi eved by way of a nucleation caused by a high shear m xing operation. A
surfactant, which serves to achieve a reduction in surface tension, is

al so usedwbpesatisyst 25 the size of mcrocells, thereby achkCaKRig/oaedesired
uniformty of mcro-cells. Mcrocells fornmed using the foam ng process are
shown in Fig. 4. As seen in Fig. 4, this nmethod has a di sadvantage in that
it is inpossible to formmcrocells having a uniformsize on the polishing
30 pad. Since the mcrocells forned in accordance with the 4 WD 03/012846
PCT/ KRO1/ 01463 foam ng process exhibit expansion characteristics which
vary depending on a variation in tenperature to which they are subjected,
they may vary in size depending on an anount of heat generated in a curing
process. 5 The microcells forned using mcroel enents each having a cavity
or a foam ng process have a spherical structure having a circular or oval
cross-sectional shape. Due to such a shape, the mcrocells have a cross
secti on varyifipnimd hproheeknesshidiitecekpansforhehbd gsdlssistie spadh 1 FHor

this reason, c i on, of 1 Gk oGel |+ exposseat the woltghi ng
surface of tH%QS%oﬁgéﬁpﬁg%gadﬂ%sava€%%%%2%&%hg§bo?is in

. , g pad s abraded
during a pol i gmng@ie cvdekected ot Heey vibrisVaEY r &0l & Z9r eGSR Y cPB Rl s

exposed at thg,pohi shi Nesurdascerofed hen 15 potisdipgopagsare gradual ly
i sappea? . Event udFly, MHEKBEHIS GHStho Dot (e 60F THRES iR
pol i shi ng padhawihgub heiwng expesed, fapringwWpregmsedase a spherical
structure having a circular or oval cross-sectional
shape. Due to such a shape, the microcells have a cross
section varying in the thickness direction of the

10 polishing pad. For this reason, the cross section of
each microcell exposed at the polishing surface of the
polishing pad is varied as the polishing pad is abraded
during a polishing process. In other words, circular or
oval microcells exposed at the polishing surface of the

15 polishing pad are gradually reduced in diameter as the
polishing process proceeds, and finally disappear.
Eventually, microcells existing below the surface of the
polishing pad without being exposed, are newly exposed at
the polishing surface of the polishing pad.

20 Thus, the cross section of each microcell exposed
at the polishing surface of the polishing pad is varied
as the polishing pad varies in thickness during the
polishing process. For this reason, there is a problem

in that the polishing rate is non-uniform.

25 Disclosure of the Invention
Therefore, the present invention has been made in
order to solve the problems involved with microcells
formed using microelements each having a cavity or a

foaming process. The present invention proposes a



the polishing surface of the polishing pad. 20 Thus, the cross section of
each mcrocell exposed at the polishing surface of the polishing pad is
vari ed awotohmi1saéi shing pad varies in thickness during tRET/KRi0$468Nng
process. For this reason, there is a problem in that the polishing rate is
non-uni form 25 Disclosure of the Invention Therefore, the present
invention has been made in order to solve the problems involved wth

m crocells formed using mcroel enents each having a cavity or a foam ng
process. The present invention proposes a 5 WO 03/012846 PCT/ KR01/01463
pol i shing pad having m cro-holes capable of effectively storing and

di scharging a slurry to maintain a desired polishing rate while performng
the sane function as microcells. 5 An object of the invention is to
provide a polishing pad having mcro-holes of a uniformsize distributed
to have a pattern selected fromdiverse patterns by the user, the

nicrotholeionpbniﬁhﬂhﬁgpfd(hﬁﬁimglmioss~heb¢$onapaaﬂeadﬁw%%t@mﬁiﬁ@ﬂbf a
vari ation in the thickn li_shi d
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density, therﬁg%rggéﬂgscapable of securing an 15 optimal processing

condltlon to achieve an i rovement in olishin eff|C|enc
An obggct of the %nventl % Y

provide a
polishing pad having micro-holes of a wuniform size
distributed to have a pattern selected from diverse
patterns by the user, the micro-holes maintaining a
desired cross-sectional area irrespective of a variation

10 in the thickness of the polishing pad occurring during a
polishing process.

Another object of the invention is to provide a
polishing pad having micro-holes having a controlled size,
shape and density, thereby being capable of securing an

15 optimal processing condition to achieve an improvement in
polishing efficiency.

In order to accomplish these objects, the present
invention provides a CMP pad formed at a polishing
surface thereof with micro-holes having a uniform cross-

20 sectional area while having a desired depth.

Brief Description of the Drawings
The above objects, and other features and
advantages of the present invention will Dbecome more

apparent after a reading of the following detailed

25 description when taken in conjunction with the drawings,
in which:
Fig. 1 is a schematic view 1illustrating the

configuration of a typical CMP machine and a polishing

method performed using the CMP machine;



In order to acconplish these objects, the present invention provides a CW
pad forned at a polishing surface thereof with mcro-holes having a

uni f or m cwo93/4128@ secti onal area whil e having a desired depTKROBOI4&BE
Description of the Drawi ngs The above objects, and other features and
advant ages of the present invention will becone nore apparent after a
reading of the follow ng detailed 25 description when taken in conjunction
with the drawings, in which: Fig. 1 is a schematic viewillustrating the
configuration of a typical CVMP machine and a polishing nethod perforned
using the CWP machine; 6 WO 03/012846 PCT/KR01/01463 Fig. 2 is a schematic
view illustrating the concept of a CW°P nethod; Fig. 3 is a photograph of

m crocells formed using mcroelenents each having a cavity; 5 Fig. 4 is a
phot ograph of microcells formed using a foam ng nethod; Fig. 5a is a

phot ograph showi ng the cross-sectional structure of mcro-holes formed in
accordance with thé&igrésdm a mamnanic T0L¢97 gl 1l Bbsteabiphotleyraphcehbwi ng
the plan strugfu%eCMpfmg{ £@: holes fornmed in accordance with the present
invention; Fig. ‘6 s a schematic viewillustrating mcro-holes forped to
have an angl e wit h Eigepett 1603 pptadnar of microcells formed using

microelements each having a cavity;
5 Fig. 4 is a photograph of microcells formed using a
foaming method;

Fig. 5a is a photograph showing the cross-sectional
structure of micro-holes formed in accordance with the
present invention; .

10 Fig. 5b 1s a photograph showing the plan structure
of micro-holes formed in accordance with the present
invention;

Fig. 6 is a schematic view illustrating micro-holes
formed to have an angle with respect to a polishing

15 surface in accordance with the present invention;

Fig. 7a is a concept diagram illustrating an
arrangement of micro-holes according to the preéent
invention;

Figs. 7b and 7c¢ illustrate examples of micro-hole

20 arrangements according to the present invention,
respectively; and

Fig. 8 is a schematic view illustrating a polishing
pad having radial micro-hole regions where micro-holes
are distributed while having different densities,

25 respectively.

Best Mode for Carrying Out the Invention
Now, the present invention will be described in
detail in terms of its constitution and function, with

reference to the annexed drawings.
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a CWP process and characterized by mcro-holes forned at a polishing
surface thereof. Each of the micro-holes according to the present

invention is
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opened at its upper 5 ends thereof and has a uniform

i nvention provides a CVWP pad used in

nal aré€the Prgsenbainmdnshoshpwovhdesr es$SMeqadnasedndphane
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b ngg thereof and has a uniform cross-sectional area.
Figs. b5a and 5b show the cross-sectional and plane
structures of the micro-holes according to the present
invention, respectively.

As shown in Figs. 5a and 5b, the micro-holes formed
in accordance with the present invention have a uniform
diameter and a uniform distribution. The micro-holes of
Figs. 5a and 5b have a circular cross section. However,
these micro-holes may have diverse shapes such as an oval
shape, a polygonal shape, for example, a triangular shape
or a rectangular or square shape, and a star shape. In
the case of micro-holes having a circular cross section,
they preferably have a diameter of about 10 to 200 'Em.

Typically, the micro-holes extend in a direction
perpendicular to the polishing surface of the polishing
pad. However, they may extend inclinedly with respect to
‘the polishing surface. Referring to Fig. 6, a micro-hole
is illustrated which forms angles ‘E, 'E, and E with
respect to x, y, and =z axes of the polishing pad,
respectively. Here, the angles 'E, E, and E are more than
0°, but less than 90° (0° < E, B, B < 90°).

Preferably, each micro-hole has a cross-sectional
area ranging from about 10 m?> to 10 mm®. Also, each
micro-hole has a depth having a ratio ranging from 0.01:1
to 1:1 with respect to the thickness of the polishing
pad.



these m cro-hol es may have di verse shapes such as an oval shape, a
pol ygonal shape, for exanple, a triangular shape 15 or a rectangul ar or
square shapes/omsds a star shape. In the case of m cro-hol esThaRro108G6a
circular cross section, they preferably have a dianeter of about 10 to 200
"Em Typically, the mcro-holes extend in a direction perpendicular to the
polishing surface of the polishing 20 pad. However, they may extend
inclinedly with respect to the polishing surface. Referring to Fig. 6, a
mcro-hole is illustrated which fornms angles "'"E, 'E, and "E with respect
to x, y, and z axes of the polishing pad, respectively. Here, the angles
'"E, 'E, and "E are nore than 25 O, but less than 90 (0 < 'E, 'E, "E < 90)
Preferably, each mcro-hole has a cross-sectional area ranging from
about 10 nm2 to 10 mmR. Al so, each mcro-hole has a depth having a ratio
ranging from0.01:1 to 1:1 wth respect to the thickness of the polishing
30 pa? 8 VI)03/0128463?36&6&Mﬁ£14ﬁ3h | thaccordaros wintenhaopr essHeh
i nvention, su c ave ;a4 SaQenen e a
base a, a hEI%EFg% E8l§9 %% 6%%“%% tﬂégﬁﬁgs as gegﬁﬁé?ngg
7a. Figs. 7b anda®e il @st te@npﬁré% I AN er’s- Tﬁ%t‘ée%?rlaﬁaﬁnﬁh%%ased
on such a trlggggh@&n apr aqgeneat,, Ff@@ectbvghd 7$thMh§t@ah@|@$aﬁp&@ed on
t he polishing pad  according to the prese i nhyention nﬁy
arr angenent s@ﬁedm%%F?rQﬁ%%l@€F§€g§pﬁgﬁ§eﬁ§ﬁ s S

arrangement, respectively.

rlangular

The micro-holes formed on the polishing pad
according to the present invention may have an
arrangement selected from diverse arrangements in

10 accordance with the size, density and shape desired by
the user. In accordance with conventional methods using
microelements each having a cavity or a conventional
foaming process to form microcells, there is no means
capable of adjusting the size, shape, and density of

15 those microcells. In accordance with the present
invention, however, it is possible to .adjust the shape,
size and density of micro-holes so that they meet the
optimum condition desired by the user.

Fig. 8 schematically illustrates an example of the

20 polishing pad formed with micro-holes in accordance with
the present invention. As shown in Fig. 8, the polishing
pad, which has a circular shape, has four radial regions
respectively having different micro-hole densities. At
each radial region, micro-holes are distributed to have a

25 uniform density, a uniform shape and a uniform cross-
sectional area. Alternatively, the polishing‘pad may be
divided into micro-hole regions arranged in a direction
other than the radial direction. For example, the
polishing pad may have micro-hole regions arranged in a

30 circumferential direction. Thus, the polishing pad of



10 accordance with the size, density and shape desired by the user. In
accordance with conventional nethods using mcroelenents each having a
cavity orwe ocomsant i onal foam ng process to form m crocelPlCT/KRW@I®B3I S NO
nmeans capabl e of adjusting the size, shape, and density of 15 those
mcrocells. In accordance with the present invention, however, it is

possi ble to adjust the shape, size and density of mcro-holes so that they
neet the optinmumcondition desired by the user. Fig. 8 schematically
illustrates an exanple of the 20 polishing pad forned with mcro-holes in
accordance with the present invention. As shown in Fig. 8, the polishing
pad, which has a circul ar shape, has four radial regions respectively
having different mcro-hole densities. At each radial region, mcro-holes
are distributed to have a 25 uniformdensity, a uniform shape and a uniform
cross- sectional area. AILernatLveL%' t he polishing pad may be divided

i nto m cro- holt&er FieERE tadingivgéd onn ha sdigne @diveRtagenhén ttﬁléﬁ ke PaGirar
direction. Fohcgxanphgs theiR@1yShinsaheed My hawer Mg hale &vgi eRs
arranged in a 30 . circunferential direction. Thus, the polishing pad of 9
VD 03/ 012846 PEFREFLPELEESS e oreddd™-nvent i on has an advantage in that
its micro- holes arenvastcoustiynaer anged s@héhaprébemtachme%atﬁbe omhenum

processing co%%lg'ltr% rionl nooﬁcn;l)réjraon e vvlth the )s?qrgtlshrl égg n]&éﬂ; b

formatio hol es € poli |ng pa using

| aser, perf oradhigveidnsusing anﬂaaag; perforating pins or a drllllng
method. Preferably, a laser machining principle is
utilized in accordance with the present invention. The

laser machining method is advantageous in that it has a

10 feature of reducing the area of a layer subjected to a

thermal deformation. Also, the laser machining method is

performed in a non-contact fashion, so that there is no

abrasion of the tool. The laser machining method is also

capable of precisely machining an article having a

15 complex shape, eliminating generation of noise and

vibrations, and maintaining a clean working environment.

Also, there 1is an advantage in that each micro-hole

formed by the laser machining method has a smooth and

precise inner surface. The laser machining method

20 provides another advantage 1in that it is possible to

freely vary and adjust the shape, size, depth, and
density of micro-holes.

The micro-holes of the present invention store the

slurry supplied onto the polishing pad during the

25 polishing process, and outwardly pump out the stored

slurry by virtue of the pressure from a wafer applied

thereto. Thus, the slurry participates in the polishing

of the wafer. Although the polishing pad of the present

invention varies in thickness as the polishing process

30 proceeds, it can maintain a desired polishing rate

10



met hod. Preferably, a |aser machining principle is utilized in accordance
with the present invention. The |aser nmachining nethod is advantageous in
that it hae oao1B46 eature of reducing the area of a | ayer PahbjERMOMB0 a
thermal deformation. Also, the |aser machining nethod is perforned in a
non-contact fashion, so that there is no abrasion of the tool. The | aser
machi ni ng nmethod is also capable of precisely machining an article having
a 15 conpl ex shape, elimnating generation of noise and vibrations, and
mai ntai ning a clean working environnent. Also, there is an advantage in
that each mcro-hole formed by the | aser machining nethod has a snooth and
preci se inner surface. The | aser machi ning nethod 20 provi des anot her
advantage in that it is possible to. freely vary and adjust the shape,
size, depth, and density of mcro-holes. The mcro-holes of the present
invention store the slurry supplied onto the polishing pad during the 25
pol i shi ng probessusandeaahwaridisofuule obest he strorferkms| grey shyegitione lof

the pressure frama Vﬁ%ebaﬁ? EE{J@Q tgglr ﬁtr&hceﬂ_@-"}?@l%] eaj%leurarma%rtiﬁl R&t es

in the pO|IShIng t he present
i nvention varp@§nﬁﬁ ﬁﬁ@@@nesécﬁ§r@h@gbbkléhlh@ Hﬁ6§§§§séﬁypﬁéc@§@§allﬂ'can

maintain a degipeed pAki ShiBgorBbEes 10 WO QB/H2846 P@E/dﬁRO%;/oel%a?uoa%qause
each nlcro hol € has géunlforn1cross seiglona ar ea. pra |cuI t.he

mi cro- holPes afe<Al Sin afte JPETEY ek ERorrE I ?geu BédSsary

to manually separated from the wafer during the polishing process,
and to outwardly pump out the stored debris when the

polishing pad is conditioned.

Industrial Applicability

10 As apparent from the above despription, the present
invention provides a CMP pad having micro-holes capable
of effectively absorbing a slurry while discharging the
slurry during a polishing process to maintain a desired
polishing rate.

15 In accordance with the present invention, it 1is
possible to freely vary and adjust the shape, size, depth,
and density of micro-holes so as to achieve the optimum
processing condition. Thus, an enhancement in polishing
efficiency is obtained. ‘

20 Although the breferred embodiments of the invention
have Dbeen disclosed for illustrative purposes in
conjunction with a CMP pad formed with micro-holes, those
skilled in the art will appreciate that various
modifications, additions and substitutions are possible,

25 without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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open the mcro-holes, as different fromconventional 5 mcrocells. The

m cro-holes also serve to store debris separated fromthe wafer during the
pol i shi ngwproaoess¢ and to outwardly punp out the stored eehrKRI1WMSAR t he
polishing pad is conditioned. Industrial Applicability 10 As apparent from
t he above description, the present invention provides a CVMP pad havi ng

m cr o- hol es capable of effectively absorbing a slurry while discharging
the slurry during a polishing process to maintain a desired polishing
rate. 15 In accordance with the present invention, it is possible to
freely vary and adjust the shape, size, depth, and density of mcro-holes
so as to achieve the opti mum processing condition. Thus, an enhancenent in
polishing efficiency is obtained. 20 Although the preferred enbodi nents of
the invention have been disclosed for illustrative purposes in

conjunction with a CMP pad forned with mcro-holes, those skilled in the
art will appreciat&ltaiats vari ous nodifications, additions and

substitutions are pos r ang-spirit
ho. Scoﬁ%””%%ﬁ®%§aﬁﬁig&M§QM% g Spi

of the invention as acconpanyi n al ns 03/012846
PCT/KR01/0146901€$blﬁ§ surfaghetiheapofrechah caP05@rh§h?ﬁgeBSB h8ViRE, 2at a

pol i shing surface-bhenepin whlihaniesorbal gaigaeh hayiBgsact desil esrdept h
and a desired uniformcross-sectional area.

5 2. The chemical mechanical polishing pad according
to claim 1, wherein each of the micro-holes has a cross-
sectional shape corresponding to a circular shape, an
oval shape, a triangular shape, a rectangular or square

shape, a polygonal shape, or a star shape.

10 3. The chemical mechanical polishing pad according
to claim 1, wherein the cross-sectional area of each of

the micro-holes ranges from 10 m® to 10 mm®.

4. The chemical mechanical polishing pad according
to claim 1, wherein each of the micro-holes extends in a
15 direction perpendicular to or inclined from the polishing

surface.

5. The chemical mechanical polishing pad according
to claim 1, wherein the depth of each of the micro-holes
has a ratio ranging from 0.01:1 to 1:1 with respect to a
20 thickness of the pad.

6. The chemical mechanical polishing pad according
to any one of claims 1 to 5, wherein the pad is divided
into at least two micro-hole regions where the micro-
holes are distributed while having different cross-

25 sectional areas, different shapes, and/or different

12



5 2. The chem cal nechanical polishing pad according to claim1, wherein
each of the mcro-holes has a cross- sectional shape corresponding to a

ci rcul ar wbap®i2saen oval shape, a triangular shape, a rectramgroani4ws square
shape, a pol ygonal shape, or a star shape. 10 3. The chem cal mechanica
pol i shing pad according to claim1l, wherein the cross-sectional area of
each of the mcro-holes ranges from10 n2 to 10 mmR2. 4. The chem cal
mechani cal polishing pad according to claim1, wherein each of the

m cro-holes extends in a 15 direction perpendicular to or inclined from
the polishing surface. 5. The chem cal nechani cal polishing pad according
to claiml1, wherein the depth of each of the mcro-holes has a ratio
ranging fromO0.01:1 to. 1:1 with respect to a 20 thickness of the pad. 6.
The chem cal nechanical polishing pad according to any one of clains 1 to
5, wherein the pad is divided into at |east two mcro-hole regions where
the m cro- hddessariedl stesdrdtedretyd e having different cross 25 sectiona
areas, different shapes, and/or different 12 WO 03/012846 PCT/KR01/01463
densities, respectively. 7. The chem cal mechanical polishing pad according
to any one of clains Lheo Ghemherki Rechenhfat oPRELES1ALe PAD YL AT

laser. 5 13 ;5 any one of claims 1 to 5, wherein the micro-holes are

formed by a laser.
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