DESCRIPTION TITLE OF THE INVENTION POLISHING BODY AND
RELATED MANUFACTURING METHOD TECHNICAL FIELD [0001] The
present invention relates to a polishing body preferably used for polishing
a chamfer or a surface of a semiconductor wafer, for instance, with a
CMP method or the like, and a manufacturing method thereof.
BACKGROUND ART [0002] In general, when a semiconductor element
such as an LSI or the like is manufactured, a manufacturing method in
which a large number of chips are formed on a thin disc-like
semiconductor wafer and the wafer is cut in respective chip sizes on final
step is adopted. Recently, Handfadiutihd I&ehhologies on, for instance,
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synergistic effect of chemical polishing, relying on a liquid component, and mechanical
polishing relying on liberated grinding particles.

[0003] In the CMP method described above, polishing work has been conducted with
steadily supplying shury to the polishing pad, consequently, consumption of a large amount
of slurry containing relatively expensive polishing particles has been needed. Since used
slurry needs treatment as industrial waste, negligible disposal cost increases and such
disposal has been unfavorable in view of environmental standpoint. Further, the most
expensive factor affecting polishing work with the CMP method is the polishing particles
contained in sturry while all of the polishing particles contained in shurry are necessariiy



polishing-particle type has been developed to perform polishing work with
the CMP method without using slurry. For instance, Patent Publication 1
discloses such a polishing pad (polishing body). Matrix resin such as, for
instance, poly(vinyl fluoride) or the like, is dissolved into a solvent with
which a large number of polishing particles such as silica or the like are
mixed. Then, a disc-like compact is formed by cast molding. In this case,
the matrix resm Whose critical surface tension ranges from 1.6 x 10-2 to
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copshivRBlYgapakednwith a productlon method in which, for instance, air bubbles are
formed in the fluidic raw material and then, the fluidic raw material is hardened. Due fo a
certain amount of time for the fluidic raw material to be hardened after it is formed in the
sheet-like configuration or high viscosity of the fluidic raw material, the air bubbles are
distributed unevenly. Thus, it was difficult to allow the large-size cavities to be uniformly
dispersed in the polishing body. Therefore, in Patent Publication 1 above, the polishing
body had relatively high hardness and was difficult to have sufficient compressive
deformation like that of a foamed pad used for a usual CMP method. As a result, it was
possible that a semiconductor wafer surface had non-polished areas after the completion of
polishing work,



object to provide a polishing body (LHA pad), used for polishing work in a
CMP method, which exhibits an appropriate compressive elasticity
against a polishing work due to the presence of pores that are internally
formed, and a manufacturing method of the polishing body. [0009] As a
result of continuing dedicated studies and researches conducted by the
present inventor to develop such a polishing body and manufacturing
method thereof, it turns out that the polishing body can be internally
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large-size pores have an average pore diameter ranging from 0.05 to 0.2 (mm) and the
polishing particles have a volumetric fraction ranging from 1 to 49 (%) with respect to the
polishing body.

[0012] The object indicated above can be achieved according to a third mode of the
invention, which provides the polishing body according to the first or second mode, wherein
the polishing body has an ASKER C hardness ranging from 60 to 95 with a thickness of
4.5 (mm).

[0013] The object indicated above can be achieved according to a fourth mode of the
invention, which provides the polishing body according to any one of the first to third

modes, wherein the matrix resin has a critical surface tension ranging from 16x 1072 to 40



with respect to the polishing body. [0015] The object indicated above can
be achieved according to a sixth mode of the invention, which provides
(a) a method of manufacturing a polishing body used for polishing work in
a CMP method, the polishing body including a matrix resin and a large
number of polishing particles and being formed in a circular disc, the
method including: (b) a dissolving and mixing step for dissolving the
matrix resin into a solvent and mixing water-soluble particles, insoluble to
xtli]@'sﬁh\/ﬁﬁ],t or having a solubility less than a predetermined limit with
reS{)ect to the solvent, and the polishing particles to prepare a fluidic raw
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sijfipmode, wherein: (a) the water-soluble particles have an average particle diameter
ranging from 0.05 to 0.2 (mm); and (b) the polishing particles are mixed in the dissolving
and mixing step such that the polishing particles have a volumetric fraction ranging from 1
to 49 (%) with respect to the polishing body.
[0017] The object indicated above can be achieved according to an eighth mode of the
invention, which provides the method of manufacturing a polishing body according to the
sixth or seventh mode, wherein: the water-soluble particles in volume to allow the

polishing body to have an ASKER C hardness ranging from 60 to 95 with a thickness of



invention, which provides the method of manufacturing a polishing body
according to any one of the sixth to ninth modes, wherein the matrix resin
has a critical surface tension ranging from 1.6 x 10-2 to 4.0 x 10-2 (N/m).
[0020] The object indicated above can be achieved according to a
eleventh mode of the invention, which provides the method of
manufacturing a polishing body according to any one of the sixth to tenth
modes, wherein the polishing particles are mixed in the dissolving and
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polishing particles are easily liberated from matrix resin during polishing work with the
CMP method and, in addition, the plural polishing particles are favorably dispersed in each

of the interconnected pores. This results in an advantageous effect of accomplishing

polishing work with increased precision with reduced risk of causing defect such as
scratches (scar),

[0022] According to the second mode of the invention, the large-size pores have an average
pore diameter ranging from 0.05 to 0.2 (mm) and, the large-size pores can be uniformly



CMP method and that the polishing body can be easily formed during
production. Furthermore, for a polishing body which has the large-size
pores having the average pore diameter less than 0.05 (mm), as the
particles to form the large-size pores, are likely to easily agglutinate, it is
difficult to form the large-size pores to be uniformly dispersed in the
polishing body. For a polishing body which has the large-size pores
having the average pore diameter greater than 0.2 (mm), as a surface of
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becomes too hard to exhibit adequate compressive elasticity against an object to be polished
(polishing work).
[0024] According to the fourth mode of the invention, matrix resin have the critical surface
tension of a value ranging from 1.6 x 1072 10 4.0 x 107 (N/m) and, with such a
characteristic, the matrix resin and the polishing particles are bonded to each other with
proper bonding forces. Accordingly, in polishing work with the CMP method, thus, the
polishing particles are easily liberated from matrix resin, then, the liberated grinding
particles can be self-supplied between the polishing body and the polishing work. That is, it



CMP method, and then, polishing efficiency is suppressed. When the
critical surface tension exceeds 4.0 x 10-2 (N/m), the polishing particles
become hard to be liberated during polishing work with the CMP method.
[0025] According to the fifth mode of the invention, the weight fraction of
the polishing particles with respect to the polishing body falls in a value
ranging from 2 to 90%. That is, the polishing body can exhibit adequate
polishing efficiency and polishing performance during polishing work with
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water-soluble particles from the inside of the compact; and (f) a drying step for drying the
sheet-shaped compact subjected to the water-soluble particle extracting step. Accordingly,
by mixing the water-soluble particles as well as the polishing particles at the dissolving and
mixing step, the large-size pores, substituted with the water-soluble particles can be
uniformly dispersed inside the polishing body as well as the polishing particles. Further, not

both of the solvent and the water-soluble particles are simultaneously removed from the



Further, the water-soluble particles are not soluble in the solvent or have
solubility with a predetermined limit or less with respect to the solvent. In
brief, almost none of the water-soluble particles are dissolved into the
solvent. Therefore, the water-soluble particles nearly remain intact in their
original shapes on a process up to a step preceding to the water-soluble
particle extracting step. Thus, size of the large-size pores are easily
determined by suitably selecting the average particle diameter of the
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[0027] According to the seventh mode of the invention, the water-soluble particles have the
average particle diameter ranging from 0.05 to 0.2 (mm). Thus, the water-soluble particles
can be uniformly dispersed in the sheet-shaped compact body, thereby an unevenness of a
surface of the polishing body due to the large-size pores formed by removing the

water-soluble particles at the water-soluble particle extracting step is minimized. This may



formation of the polishing body is easily made in production. [0028]
According to the eighth mode of the invention, the water-soluble particles
in volume to allow the polishing body to have the ASKER C hardness
ranging from 60 to 95 with the thickness of 4.5 (mm) of the polishing body
are mixed in the dissolving and mixing step. Accordingly, the polishing
body is capable of having low hardness without occurrence of
deterioration in product life in contrast to the conventional LHA pad
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m&ﬂg(imﬂg,l?ﬁ)eqyoiishing particles are easily liberated from matrix resin, then, the liberated
grinding particies can be self-supplied between the polishing body and the polishing work.
That is, it becomes possible to provide the polishing body, used in polishing work with the
CMP method, which exhibits sufficient polishing efficiency and polishing performance
without the supply of slurry. Moreover, when the critical surface tension of matrix resin is
less than 1.6 x 107 (N/m), the polishing body is likely to repel water needed for polishing
work with the CMP method, and then, polishing efficiency is suppressed. When the critical
surface tension exceeds 4.0 x 107 (N/m), the polishing particles become hard to be



which can suitably self-supply liberated grinding particles as set forth
above can be manufactured. [0031 ] According to the eleventh mode of
the invention, the polishing particles are mixed in the dissolving and
mixing step such that the polishing particles have a weight fraction
ranging from 2 to 90 (%) with respect to the polishing body. This results in
an advantage that the polishing body exhibits sufficient polishing
efficiency and polishing performance during polishing work with the CMP
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[0034] Furthermore, the water-soluble particles may preferably include fine particles
subjected to pulverization. With such structure, because the water-soluble particles are

non-uniform or irregular in individual particle surface relative to the particles of crystal
bodies, the water-soluble particles are less likely to agglutinate with each other. Accordingly,
the water-soluble particles can be dispersed more uniformly in the sheet-shaped compact
body than crystal particles.

[0035] Moreover, the forming step may preferably include casting by pouring the fluidic raw
material into a casting mold such that the fluidic raw material is formed in a sheet-shape
with a predetermined thickness.

{0036] Besides, at the aging step, humidifying may preferably executed for the sheet-shaped
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from 70 to 95 (%) for 1.5 to 6 hours; and (b) second aging step holding the
compact, subjected to the first aging step, under an airtight condition.
With such steps, under a circumstance where the matrix resin is
composed of, for instance, polyether sulphone (PES) resin or the like, the
matrix resin can be gelled with increased efficiency and homogeneity
after forming. [0038] Furthermore, the solvent extracting step may
preferably include immersing the sheet-shaped compact body in a
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an advantage that a polishing work can be performed with high precision and without

causing any defect such as cracking (scarring) or the like.

[0039] Furthermore, as the drying step may preferably include holding the sheet-shaped
compact body under atmosphere with a sheet-like water absorbing material intervening in a
stacked state, thereby the sheet-shaped compact body can be uniformly dried with increased
efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 is a perspective view showing a sheet-like polishing body of one

embodiment according to the present embodiment used for polishing work in a CMP

method.
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FIG. 4 is a view typically showing the polishing body, shown in FIG. 1, with
a structure being magnified. FIG 5 is a plan view of a polishing apparatus,
as viewed in an axial direction of a polishing platen, for showing an
essential structure of the polishing apparatus operative in the CMP
method to which the polishing body, shown in FIG. 1, is used. FIG. 6 is a
front view of the polishing apparatus shown in FIG. 5. FIG. 7 is a process
chart of a first embodiment illustrating a method of manufacturing the
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{Embodiment 1]
[0042] FIG. 1 is a perspective view showing a polishing body 10 of one embodiment of the
present invention. As shown in this drawing figure, the polishing body 10 of the present
embodiment includes a matrix resin 12 and a large number of polishing particles 14 and is
formed in a disc-shape with a dimension of, for instance, an outer diameter of
approximately 300 (mm¢) x thickness of 5 (mmy). As described below, the polishing body
10 is attached to a polishing platen 20 of a polishing apparatus 18, and mainly used for a
polishing process in a CMP (Chemical Mechanical Polishing) method.
[0043] The matrix resin 12 preferably includes a synthetic resin material having a eritical
surface tension ye. (a surface tension at & = 0, i.e., cos ® = 1 that is obtained by
extrapolation of a straight line corresponding to plots of a relation between a contact angle
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hexafluoropropene, polyethylene and poly(methyl methacrylate).
Examples of polyethylene may preferably include those which have a
molecular weight of one million or larger. [0044] Further, although the
polishing particles 14 may preferably have an average particle diameter
ranging from 0.05 to 10 (pm) and include, for instance, silica. However,
the polishing particle may include at least one of, for instance, ceria,
alumina, zirconia, titania, manganese oxide, barium carbonate, chronium
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NiRelighing particles 14 are adhered onto outer peripheries of matrix resin

{0&4%]%1%@% Zgl%rg are views showing the surface of the polishing body 10 of the present
embodiment enlarged by a differential interfence microscope. FIG. 3 is a view showing an
encircled area A, in which there are not large-size pores 11 in the surface of the polishing
body 10 shown in FIG. 2, which is scaled up at a higher magnification rate than FIG 2. As
shown in FIG. 2, the large-size pores 11 are uniformly scattered on the surface of or in an
internal area of the polishing body 10. As shown in FIG. 3, further, matrix resin 12 is formed
in a fibrous shape whose an average cross-sectional diameter is approximately 0.05 (um), for
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of the polishing particles 14 are present in the clearances isolated from
matrix resin 12. That is, the fibrous matrix resin 12 have an average
cross-sectional diameter in the order of, for instance, one tenth or one
third of the average particle diameter of the polishing particles 14.
Thinking that the clearances among the fibrous matrix resin 12 correspond
to a plurality of interconnected pores (pores) 16, it can be said that the
polishing particles 14 are provided in the interconnected pores 16. A
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cross-section surface area on one cross-section than that of the interconnected pores 16, are
uniformly scattered and provided in the polishing body 10, and they are isolated by the
interconnected pores 16 and/or matrix resin 12. The interconnected pores 16 and matrix resin
12 are formed to be held in contact with the large-size pores 11, i.e., in a state so as to
surround the large-size pores 11. In such a way, the polishing body 10 of the present

embodiment has the hardness, providing an appropriate compressive elasticity against the
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polishing body 10 having a thickness of 4.5 (mm) due to the large number
of large-size pores 11. Further, a structure is provided to allow the
polishing particles 14 to be easily released from matrix resin 12 during
polishing work with the CMP method that will be described later. To
describe more in detail, matrix resin 12 has a critical surface tension ycL
ranging from 1.6 x 10-2 to 4.0 x 10-2 (N/m) and matrix resin 12 and the
polishing particles 14 are adhered to each other with a necessary and
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{0d§7] FiGs. 5 and 6 are schematic views showing structures of essential parts of a polishing
apparatus 18 based on the CMP method in which the polishing body 10 of the present
embodiment is used. FIG. 5 is a plan view viewed in an axial direction of a polishing platen
20 and FIG. 6 is a front view. As apparent from these drawing figures, in the polishing
apparatus 18, the polishing piaten 20 is provided in a state where the polishing platen 20 is
supported to be rotatable about an axis of the polishing platen 20. The polishing platen 20 is
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15 rotatably driven by a platen driving motor, not shown, in one rotating
direction indicated by an arrow in the drawing figure. The polishing platen
20 has an upper surface, i.e., a surface, onto which the polishing work is
pressed, to which the polishing body 10 of the present embodiment is
attached. Meanwhile, a workpiece holding member 22 for holding the
polishing work (workpiece) is placed in the vicinity of the polishing platen
20 in a state where the workpiece holding member 22 is supported to be
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pollsigipgmamoesnat: Fadsthe-nelishintbedadiistMeilnted on a lower surface of
the adjustment tool holding member 30, e.g., a surface facing the polishing body 10. The
adjustment tool holding member 30 and the polishing body adjustment tool 32 are pressed
against the polishing body 10 in a state where the adjustment tool holding member 30 and
the polishing body adjustment tool 32 are drivably rotated by an adjustment tool drive motor
that is not shown. The adjustment tool holding member 30 and the polishint body adjustment
tool 32 are moved reciprocatingly in the radial direction of the polishing platen 20 depending
on needs. As described above, the adjustment of the polishing body 10 is conducted to allow
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tool 32 are moved reciprocatingly in the radial direction of the polishing
platen 20 depending on needs. As described above, the adjustment of
the polishing body 10 is conducted to allow 16 the polishing body 10 to
have a surface condition maintained in an appropriate state for polishing
work. [0050] FIG. 7 is a flow chart showing a method of manufacturing the
polishing body 10 of the present embodiment. The method of
manufacturing the polishing body 10 will be described below in
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wattetared thatdhe mateksalwhie Rartiele s RS W38y 10 is higher than 50 (%), it
becomes difficult to form the polishing body 10 at forming step P3 explained later. Further,
with a view that the water-soluble particles PLws to be mixed may contribute to a reduction
in hardness of the polishing body 10, it is preferred that the water-soluble particles PLws has
the volumetric fraction of 1 (%) or more with respect to the polishing body 10. The polishing
particles 14 preferably have the volumetric fraction falling in the range from 1 to 49 (%)
with respect to the polishing body 10 as stated above. Therefore, the sum of the polishing
particles 14 and the water-soluble particles PLws preferably has a lower limit of the
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the volumetric fraciion of | (%) or more with respect to the polishing body

10. The polishing patrticles 14 preferably have the volumetric fraction

falling in the range from 1 to 49 (%) with respect to the polishing body 10
as stated above. Therefore, the sum of the polishing particles 14 and the
water-soluble particles PLws preferably has a lower limit of the 17
volumetric fraction of 2 (%) with respect to the polishing body 10. The
dissolving step P1 and the mixing and stirring step P2 correspond to
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the fluidic row material is shaped into a sheet-like configuration on a flat belt made of

flattened steel or a shaping plate made of flattened aluminum alloy that are moved relative to
the doctor blade or the T-die. The predetermined thickness is set to realize a product
thickness of the polishing body 10 in consideration of, for instance, shrinkage induced in a
sheet-shaped compact body due to drying thereof or the like.

{0054] At subsequent aging step P4, the sheet-shaped compact body (compact product),
formed at forming step P3, is humidified with moisture in air to achieve the gelation of
matrix resin 12. For instance, the sheet-shaped compact body, formed at forming step P3, is
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the doctor blade or the T-die. The predetermined thickness is set to
realize a product thickness of the polishing body 10 in consideration of,
for instance, shrinkage induced in a sheet-shaped compact body due to
drying thereof or the like. [0054] At subsequent aging step P4, the
sheet-shaped compact body (compact product), formed at forming step
P3, is humidified with moisture in air to achieve the gelation of matrix
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There ore, the henmtic env1ronment may take a form in which the neighborhood of the

sheet-shaped compact is covered with a resin sheet to sustain the humidified environment as

mentioned above and no such a strict air tightness is required.

[0056] At subsequent solvent extracting step P51, the solvent SLV, remaining in the
sheet-shaped compact subjected to aging step P4, is substituted for a saturated aqueous
solution WSgrgr of the water-soluble particles PLyws, and the solvent SLV is removed from
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may achieved in a way to maintain a vapor pressure of the solvent SLV in
atmospheric air in the vicinity of the sheet-shaped compact to a level
closer to a saturated vapor pressure. Therefore, the hermitic environment
may take a form in which the neighborhood of the sheet-shaped compact
is covered with a resin sheet to sustain the humidified environment as
mentioned above and no such a strict air tightness is required. [0056] At
subsequent solvent extracting step P51 the solvent SLV, remaining in the
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are removed due to the presence of the interconnected pores 16, it is possible to obtain the
polishing body 10 with adequate compressive elasticity. Moreover, solvent extracting step
P51 and water-scluble particle extracting step P52 are conducted at, for instance, the normal
temperature and under a normal pressure. The normal pressure represents a pressure that is
not pressurized nor depressurized and is in a level of, for instance, approximately 1 (atm).

[0058] At drying step P6, the sheet-shaped compacts, subjected to water-soluble particle
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not only the water-soluble particles PLws exposed on the surface of the
sheet-shaped compact but also the water-soluble particles PLws
remaining inside the same, may be substituted by water and removed,
That is, at water-soluble particle extracting step P52, since the
water-soluble particles PLws remaining in the interior of the sheet-shaped
compact are removed due to the presence of the interconnected pores
16, it is possible to obtain the polishing body 10 with adequate
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‘%aggmshlngle pghllgmg body 10 shown in FIG 7, is, for instance, DMF
(dxmethylformamde) and the water-soluble particles PLyws are sucrose, This enables the
manufacturing process of the polishing body 10 shown in FIG. 7 to be applied to the
production of a practical LHA pad and, hence, the water-soluble particles PLws can be easily

obtained at low cost. Further, no sucrose is dissolved in DMF, i.e., no water-soluble particles
PLws are dissolved in the solvent SLV or the solubility of the water-soluble particles PLws
tor the solvent SLV is less than a predetermined lmit. This allows the water-soluble particles
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specified in terms of a measured value when the polishing body 10 has
the thickness of 4.5 (mm), such thickness is specified as a thickness for
the hardness measurement. Therefore, it does not mean that the
polishing body 10 of the present embodiment has the thickness of 4.5
(mm) and the thickness of the polishing body 10 is not limited to 4.5 (mm).
[0062] With the present embodiment, further, the solvent SLY, used in the
process of manufacturing the polishing body 10 shown in FIG. 7, is, for
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[0065] With the present embodiment, moreover, at mixing and stirring step P2 shown in FIG
7, the water-soluble particles PLws are mixed to the fluidic raw material subjected to
dissolving step P1 and, hence, the large-size pores 11, replaced the water-soluble particles
PLws by, and the polishing particles 14 are uniformly dispersed inside the polishing body 10.
In the manufacturing process of the polishing body 10 shown in FIG 7, further, the solvent
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remove the solvent SLV from the sheet-shaped compact body. In addition,
the water-soluble particles PLws, remaining in the sheet-shaped compact
body, is substituted for water, thereby the water-soluble particles PLws
are removed from the sheet-shaped compact body, after which the
sheet-shaped compact body, from which the solvent SLV and the
water-soluble particles PLws are removed, is dried. As described above,
the process in three stages, including the gelation, substitution of the
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PLws to allow the solvent SLV in matrix resin 12 to be substituted with the saturated
aqueous solution WSgrr of the water-soluble particles PLws. Then, the matrix resin 12
shrinks. When this takes place, the plurality of interconnected pores 16 are formed inside
matrix resin 12. The polishing particles 14 are present in the interconnected pores 16 such
that a part of the polishing particles 14 are adhered onto inner walls of the interconnected
pores 16 or other part of the polishing particle 14 are present in a filled state where the
polishing particles 14 in the interconnected pores 16 are isolated from matrix resin 12.
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homogeneous gelatinization. [0067] With the present embodiment, at the
solvent extracting step P51, sheet-shaped compact is immersed in the
saturated aqueous solution WSSTR of the water-soluble particles PLws
to shrink matrix resin 12. Thus, the solvent SLY is isolated in the matrix
resin 12, is favorably substituted with the saturated aqueous solution
WSSTR of the water-soluble particles PLws without using drying step P6,
and thereby is removed out of matrix resin 12. This favorably prevents the
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when the critical surface tension ycy, of the matrix resin 12 is less than 1.6 x 107 (N/m), the

polishing body 10 is likely to repel water needed for polishing work with the CMP method,
and then, polishing efficiency is suppressed. On the contrary, when the critical surface
tension Yo exceeds 4.0 x 107 (N/m), the polishing particles 14 become hard to be
liberated during polishing work with the CMP method. In other words, with matrix resin 12
having the critical surface tension ycp equal to or less than 4.0 x 1072 (N/m), when matrix
resin 12 is caused to shrink and be hardened to form the interconnected pores 16 in the
solvent extracting step P51, the polishing particles 14 are disposed inside the
interconnected pores 16 in a manner where the polishing particles 14 do not penetrate into
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[0070] With the present embodiment, matrix resin 12 preferably have the
critical surface tension yCL of a value ranging from 1.6 x 10-2 to 4.0 x
10-2 (N/m) and, with such a characteristic, the matrix resin 12 and the
polishing particles 14 are bonded to each other with proper bonding
forces. Accordingly, In performing polishing work with the CMP method,
the polishing particles 14 are likely to easily liberate from matrix resin 12,
then, the liberated grinding particles can be self-supplied to between the
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[0fal3 Witk BlUE-EaNGIBEHS ML OnBBY% aith 12 include at least one of poly(vinyl
fluoride), copolymer of vinylidene fluoride and hexafluoropropene, poly(vinylidene
fluoride), copolymer of vinylidene fluoride and hexafluoropropene, polyethylene and
poly(methacrytate methyl). This results in an advantageous effect that the practical
polishing body 10 can be provided having the matrix resin 12 with necessary and sufficient
critical surface tension ygp, with excellent material strength.

[0074] With the present embodiment, the polishing particles 14 include at least one of silica,
ceria, alumina, zirconia, titania, manganese oxide, barium carbonate, chronium oxide and
ferric oxide. Thus, the polishing particles 14, having hardness complying with the polishing
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the weight fraction falls in a value ranging from 2 to 90%. That is, at
mixing and stirring step P2 shown in FIG. 7, the polishing particles 14 are
fed to be mixed to the fluidic raw material such that the volumetric fraction
of the polishing particles 14 with respect to the polishing body 10 falls in a
value ranging from 1 to 49% and the weight fraction falls in a value
ranging from 2 to 90%. With such treatment, the polishing body 10 can
exhibit adequate polishing efficiency and polishing performance during
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exﬂélp%mﬁ {%QP{QR{@}&L}’ hardnesses of the polishing bodies 10 for the thickness of 4.5
(mm) obtained when, in the manufacturing process shown in FIG. 7, the volumetric fraction
of the water-soluble particles PLws with respect to the polishing body 10, i.e., the volumetric
fraction of the water-sotuble particles PLws was set to values of 0%, 10%, 20%, 30%, 40%
and 50% in stepwise fashion respectively. If this hardness lies in a range of ASKER C 96 to
99, then, the polishing body 10 has extremely insufficient compressive elasticity. This results
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in increased probability of causing unpolished areas to be present on the polishing work
during polishing work wth the CMP method. Meanwhile, if the volumetric fraction of the
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dispersed inside the interconnected pores 16. As a result, the polishing
body 10 in which the matrix resin 12 is formed with the plurality of
interconnected pores 16 and the polishing particles 14 are incorporated
inside the interconnected pores 16 can be provided. With such polishing
body 10, because a part of the polishing particles 14 are bonded to the
inner walls of the interconnected pores 16 or other part of the polishing
particles 14 are present inside the interconnected pores 16 in a state
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[0081] At first aging step P41 and second aging step P42, subsequently, the matrix resin 12
is adequately gelled. That is, at the first aging step P41, the sheet-shaped compact body,
formed at forming step P3, is held under relatively hermetic environment (a sealed airspace
covered with the resin sheet or a sealed container) for a time interval of, for instance, 1.510 6
hours, i.e., more preferably, for a time interval of about 3 hours. In this moment, moisture at
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polishing debris occurred in polishing work increased. [Example 2] [0077]
Next, another embodiment of the present invention will be described
below. In the following description, the component parts, common to
those of the embodiments, bear like reference numerals to omit
description. [0078] FIG. 9 is a process diagram showing another method
of manufacturing the polishing body 10. Hereunder, the method of
manufacturing the polishing body 10 will be described with reference to
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T e e A o o g e
pogmbg@\/w of the present embodiment, shown in FIG 9, the matrix resin 12 is

dissolved in the solvent SLV, then, the polishing particles 14 and the water-soluble particles
PLwys are added to be mixed thereto to prepare the fluidic raw material, and the fluidic raw
material is formed into sheet-shaped compact body (sheet-shaped compact) with a
predetermined thickness. Then, the sheet-shaped compact is humidified with moisture in air,
i.e., steam and the matrix resin 12 is be gelled. Next, the solvent SLV contained inside the
sheet-shaped compact is substituted for the saturated aqueous solution WSgrg of the
water-soluble particles PLws and removed from the compact. The water-soluble particies
PLws contained in the inside of the compact are substituted for water and removed from the
compact. Further, the sheet-shaped compact from which the solvent SLV and the
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becomes hardened (gelled). Further, the sheet-shaped compact body has
another nature in that as the solvent SLV dissolved in the matrix resin 12
evaporates, the concentration of the matrix resin 12 in the solvent SLV
increases, which leads to acceleration of the hardening (gelation) of the
matrix resin 12. The accelerated hardening (gelation) of the matrix resin
12 occurs on a surface layer and it causes ununiform gelation as a whole
and therefore this leads to waviness or cracking of the polishing body 10
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[05@9] flrii;lgll%!)n r,S teﬁﬂ{gulégpt L{ndglsso wglgr tlgsfg‘ta congit Orrﬁenuoned above, DMF
(dimethylformamide) is used as the solvent SLV, the solvent SLV may be, for instance, an
organic solvent such as N-methylpyrrolidone. A solvent may be employed as the solvent
SLV of the present invention as far as the matrix resin 12 is favorably dissolved at dissolving
step P1, but none of the water-soluble particles PLys is completely dissolved or none of the
water-soluble particles PLwg is almost dissolved therefore the plurality of interconnected
pores 16 are formed at forming step P3, and the solvent is favorably volatilized at drying
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Thus, under a circumstance where the matrix resin 12 is comprised of, for
example, polyether sulphone (PES) resin, the formed matrix resin 12 can
be efficiently and uniformly gelled. [0086] While the present invention has
been described above in detail with reference to the preferred
embodiments shown in the accompanying drawings, the present invention
is not limited to such embodiments and may also be implemented in other
modes. [0087] With the embodiments described above, although the
stdppgix resin 12 takes, for instance, the fibrous shape, such shape merely
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grinding particles. An advantage may be expected that further excellent
polishing efficiency and polishing performance than those attained when
a conventional polishing pad and slurry are used.. In addition, it doesn't
matter if the polishing body 10 of the present invention is used for
polishing work using a neutral liquid, such as deionized water or the like,
as the polishing liquid. Accordingly, the polishing body 10 of the present
invention may have applications to a wide variety of polishing work.
C %,With the embodiments described above, although the polishing
ody 10 is used for polishing work for a whole surface area of the
semiconductor wafer 26 such as a bare silicon wafer or a silicon wafer
with silicopatiehixigieotiinfeanddhe dikiecihe gielighinigoayde ekihendranaple
pANERIYR A B6, uset BRI GG for for netance. onan
outer “circumférential edge surface (outer circumferéntial surface) of the
semicHSdmetor iediar Delusing glastisliisteftésitovarites pleetropitaining the
pélRviae palhiiadsisesyabipskinds HihaiRalishige swors A% baeRRIigH asdater
3 an_advantage f the present invention can be enjoyed. [0092] With the
erhBothiTEPRAEESCRAYE AROVES I Geray Stk BisFARIeIGIdR arca of the
latgeczsipareporas drbsnsegthe exprested thateriis: ofaribhmetieipmesage of
pore diameters measured by using an appropriate measuring method
such as a mercury intrusion method i.e., measured by for instance, a
micromerRfcROHHEE R Rrereting fodammdiaiiamin s RigePBEcPE9bZ e an
avﬁt&ﬁ&fﬁ@%@%%ﬁhﬂ@ﬁ%&bfﬂﬁgﬁ&@tﬂfm%ﬁ?ﬁ?x{@%b&wﬁwﬁaﬂﬁles have a
illustrative description will he m n every little thing, the. present
e o e G e S R o e arting
from the scope of the invention. 30 CLAIMS: 1. A polishing body formed

in a circyiar ciBenRRWE, aAHIXI SN AR MHBDIGHRALSHIRG RRIIGIEBodP has

us lishing work in 3 CMP method; the matrix resin including a
NI PR SO AERE N BB S T AHRE BN PBBHicles

respectively, and a plurality of large-size pores isolated from each other

by theyipigregnngciad Reres AR Ihe MRt SmuiD 8 &f%?%ﬁ&s&g&ggmm

area of the "large-size pore in one cross sectign greater than that of t
refit SRS Grimicical UHare tensipA dapsng g Iy 1 Acdertiigl b dRIi)1, wherein
the large-size pores have an average pore diameter ranging from 0.05 to
0.2 ( qlishi rticles have a volumetric fraction.ranging. . .
from 1 G B L G E R Bpme
PEideYBAYg d0velahhizgtiop pngine iR e RIEMI TG thisdyshbs thaprBkER tody.

hardness ranging from 60 to 95 with a thickness of 4.5 (mm). 4. The

polishing bo ccording to any one.qf.claims 1 to 3, wherein the matrix
resinh#ia% g%%@ﬁf%r Hes éqr?gil(%ﬁ) ?ﬁal%&f}gg f)rd(s?'nﬁlf%%ﬂr -%%8‘%.8 s CMP

mgiiigdh) the polishing body including a matrix resin and a large number of polishing

particles and being formed in a circular disc, the method comprising:

a dissolving and mixing step for dissolving the matrix resin into a solvent and
mixing water-soluble particles, insoluble to the solvent or having a solubility less than a
predetermined limit with respect to the solvent, and the polishing particles to prepare a
fiuidic raw material;

a forming step for forming the fluidic raw material into a sheet-shaped compact
with a predetermined thickness;

an aging step for aging the sheet-shaped compact, obtained at the forming step, with
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5. The polishing body according to any one of claims 1 to 4, wherein the

polishing particles have a weight fraction ranging from 2 to 90 (%) with

respect to the polishing body. 6. A method of manufacturing a polishing

body used for polishing work in a CMP method, the polishing body

including a matrix resin and a large number of polishing particles and

being formed in a circular disc, the method comprising: a dissolving and

mixing step for dissolving the matrix resin into a solvent and mixing
n¥RRERYURE RN dﬁﬁAﬂﬁS'& & RS S0 vent orhaving a Sé’-'“b"'.ty less

than a predetermined limit with respect to the solveﬁﬁ and the polishing

particlesSRAVEPE paEeime isiRe rd08 ristadanga frnsieestefdor foyningigehel the

sH&f%&&WW&@EﬁB}@&@?W@@Q?ﬁ@Q&@?Bspﬁ%tﬁg{ﬁévﬁﬁﬁqeo{ﬁ{?ﬁ%@@%qu?ous
ickness; an aging step for.aging the sheet-shaped compact, obtained a
SR R e S R R
matriﬂreﬁhﬁ@b&lg_amﬁqlz etkiiactvly strpeKir antingtite phfomextrachibly tharticles
£SRAMRDE{M andRsifg ofiihiasheshshaned campast ?ﬂmﬁp@{%ﬁg@em@, by

aging step, by substituting with a saturated aqueous solution o
subsiteiiog Wi sme FehsovaIthe BErartiden fiomithsiinside ffghe compact;
algbmpact; a water-soluble particle extracting step for extracting the

water-sqluble particles from the inside of the sheet-shaped compact,

Subjodiaa G SO e B8 GG LB BSOS G WA g soluble
paEdio EmvEngater-soluble particles from the inside of the compact; and a

drying step for drying the sheet-shaped compact subjected to the

Water?sgl%g)le %articée ext{acting step. 7. The method of manufacturing a

polishing Ho§ SR8t atAR e el P WARS RoGhee i o B pathere:

have &r satnagéupkrtistictinhaetcnranging francR. Ahiet@. 2a0ing) fapdibe to
O_EMP&@articles are mixed in the dissolving and mixing step such that

the polishing particles have a volumetric fraction ranging from | to 49 (%)

with répeeksenedepinlehi Boty. 8. thadistetrisg RimRSteRifeeh that the
pqslisty pgricidy iasear duignietataimaibOffgivg TedRin: 1heowsdeiwRRkelRct to the
pol?i?f{i}? eb%(ijn'volume to allow the polishing body to have an ASKER C

hardriess ?anging from 60 to 95 with a thickness of 4.5 (mm) of the

polishing body are mixed in the dissolving and mixing step. 9. The

methad vhenaswRcwingnamalishing peshhRcosseing:terain epeRisaENs: 7,

6 to 8, wherein the solvent is dimethylformamide and the water-soluble
where%n.

particles are made of

the water-soluble particles in volume to allow the polishing body to have an

ASKER C hardness ranging from 60 to 95 with a thickness of 4.5 (mm) of the polishing

body are mixed inthe dissolving and mixing step.

9. The method of manufacturing a polishing body according to any one of claims 6
to 8, wherein the solvent is dimethylformamide and the water-soluble particles are made of

sucrose or sodium chioride.
10. The method of manufacturing a polishing body according to any one of claims 6

to 9, wherein the matrix resin has a critical surface tension ranging from 1.6 x 107 to 40
x 1072 (N/m).
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sucrose or sodium chloride. 10. The method of manufacturing a polishing
body according to any one of claims 6 to 9, wherein the matrix resin has a
critical surface tension ranging from 1.6 x 10-2 to 4.0 x 10-2 (N/m). 32 11.
The method of manufacturing a polishing body according to any one of
claims 6 to 10, wherein the polishing particles are mixed in the dissolving
and mixing step such that the polishing particles have a weight fraction
ranging from 2 to 90 (%) with respect to the polishing body. 33

1. The method of manufacturing a polishing body according to any one of claims 6
to 10, wherein the polishing particles are mixed in the dissolving and mixing step such that
the polishing particles have a weight fraction ranging from 2 to 90 (%) with respect to the
polishing body.
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