Descripti on CORE FOR WASHI NG SPONGE RCOLLER Technical Field 5 The present
invention relates to a core for a cleaning sponge roller, and nore
particularly, to a core attached to a cleaning sponge roller for use in a
cl eaning process of the manufacture lof substrate. Background Art 10 In the
manuf acture of an alum num hard disc, a glass disk, a wafer, a photo nask,
or a liquid glass substrate, or the like, there is carried out a precise
pol i shing, the so-called polishiﬂ%(%kgﬁﬁss, using various grits, such as
silicon oxide, alumna, ceria, in ¥ o finish the surface thereof with
extrenely high precision. After the polishing step, abrasive grains and
dust have adhered to the surface of a polished article. Then there is in

need of 15 a through i k Al t hough there is
ul trasoni c cl eani ng oPﬂﬁ%mFﬁéﬁégg‘%{?gS%@%ﬁ&%%ﬁ*et scrub cl eani ng
W t ol l er of polyvinyl acetal porous material is nore commonly
errplh%aggg%%ﬂﬁgg der to attain great cleaning effect or to cause | ess danage

5P, BB BT Yoo B AR At B BB aBlactBlgr ™
FSSRGCL! e SURSHIA £ 2 BbriaeoofSearfleny) 10cl e Bdseroler.

di | l.g.acid, hydrochloric acid and oxygenated water, and the
l'i kg%gﬁ%fa%’g%&% gg\%h%%ponge rollers of polyvinyl acetal porous material, a

cylindrical brush roller having many projections on the circunferential
surface thereof is commonly used for the cleaning, 25 where the tops of the

proj ';&Ei continuously in contact with the surface of an article to be
cl ea%%cg4 |I%’B‘ﬁhe sponge roller is being rotated so that good cl eaning .
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the articl eane are made only € projectio here”ar e,

COMRYLi¢ Yadd Lbbsra30089fhd fkd StheP2Ys Mrfed out a precise polishing, the so-called

polishing process, using various grits, suéh as silicon oxide, alumina, ceria, in aorder to
finish the surface thereof with extremely high precision. After the polishing step, abrasive
grains and dust have adhered to the surface of a polished article. Then there is in need of
15  athrough clean in order to remove them.
~ Although there is ultrasonic cieaning or cleaning process using water jet, scrub cleaning
with a sponge roller of polyvinyl acetal porous material is more commonly employed in
order to attain great cleaning effect or to cause less damage to the substrate. Additionally,
as a cleaning fluid, not only DI water but also various chemicals, such as acid, alkali,
20  solvent, suitable for respective substrates, are used. As a cleaning fluid for a silicon wafer,
for example, a mixture of ammonia water and oxygenated water, a mixture of diluted
hydrofluoric acid, hydrochloric acid and oxygenated water, and the like are known,
Among sponge rollers of polyvinyl acetal porous material, a cylindrical brush roller having
many projections on the circumferential surface thereof is commonly used for the cleaning,
25 where the tops of the projections are continuously in contact with the surface of an article
to be cleaned while the sponge roller is being roiated so that good cleaning effect is
achieved (see US Patent No. 4,566,911). Since the contacts with the article to be cleaned

are made only in the projections, there are, in comparison with a sponge roller having a



2 snooth surface, advantages such as less friction, |ess damage to the
article to be cleaned, or an advantage that dirt is readily passing

t hor ough between the projections together with the cleaning fluid and thus
removed fromthe article to be cleaned. In a cleaning process respective
dedi cated cl eani ng devices for each of substrates are 5 usually used. In
any of the devices, it is common to rotate a sponge roller together with a
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al on e%nH#ne in an axial direction of the core, where the first plurality of
hol e eing located to offset relative to the second plurality of holes, the
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hollow, and the cleaning fluid is infroduced at one end of the core and then supplied into
the sponge roller through holes communicating between the hollow portion and the outer
15  surface of the core, and then flows out onto the outer surface of the sponge roller.
In US Patent No. 6,240,588 there is disclosed a brush core characterized by having a first
plurality of holes aligned along a line in an axial direction of the core and a second plurality
of holes aligned along a line in an axial direction of the core, where the first plurality of
holes being located to offset relative to the second plurality of holes, the first plurality of
20  holes and the second plurality of holes are alternately repeated around the core, and the
first plurality of holes and the second plurality of holes are located in the channels
recessed in the outer surface of the core. The bore defined through a middle of the core
has a-diameter of 0.060 ~ 0.35 inches (1.524 ~ 8.89 mm).
in US Patent No. 6,543,084 there is disclosed a brush core comprising an elongated
25 member, the elongated member having a plurality of fiuid discharge surfaces around and
spaced from the central axis thereof, the plurality of fluid discharge surfaces being spaced

from one another, and the elongated member has a fluid supply bore at its center with a

diameter of 0.060 ~.O.35 inches (1.524 ~ 8.89 mm), the elongated member having a



spaced fromthe central axis thereof, the plurality of fluid discharge
surfaces being spaced fromone another, and the el ongated nenber has a
fluid supply bore at its center with a dianeter of 0.060 - 0.35 inches
(1.524 - 8.89 mm), the elongated menber having a 3 plurality of holes
comuni cating between the fluid supply bore and the fluid discharge
surfaces. The plurality of holes communicating between the fluid supply bore
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pro e _cleaning fluid previously used remains in the bore of a
corg%ggb%E%%S% Nggning sponge roller, and it took a long tine to change the
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fluid from a core to a sponge roller was extremely nonuniform, and thus it was difficult to
flow out the cleaning fluid evenly over the outer surface of the roller.
Furthermore, in the cleaning step a plurality of different types of cleaning fluid are often

15  used in turn, and when the -cleaning fluid in use is changed to another cleahing fiuid, there

is a problem that the cleaning fluid previously used remains in the bore of a core or in a

cleaning sponge roller, and it took a long time to change the cleaning fluids.

" Disclosure of the Invention

20  The present invention is to provide a core for a cleaning sponge rolier with which it is |
possiblé to distribute a cleaning fluid eveniy over the entire outer surface area of the core,
that is, to supply the cleaning fluid evenly to the Spbnge roller, and the replacement of the
cleaning fluid is finished guickly upon change of the cleaning fluids. In the core of the
conventional sponge roller, the very'small area of the opening portion of small holes in

25  communication with the bore portion was one of the reasons that the supply of the
cleaning fluid to the sponge roller was extremely uneven and therefore it was difficult to
flow out the cleaning fluid evenly over the outer surface of the roller.

The present invention relates to a substantially cylindrical core for a cleaning sponge roller



conventional sponge roller, the very snmall area of the opening portion of
smal |l holes in 25 communication with the bore portion was one of the reasons
that the supply of the <cleaning fluid to the sponge roller was extrenely
uneven and therefore it was difficultt to flow out the cleaning fluid evenly
over the outer surface of the roller. The present invention relates to a
substantially cylindrical core for a cleaning sponge roller 4-having a bore
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n ial 10 directio f core, and Fi-glB is a right side el evation view
gf ?ﬁ%ﬁh‘bergrps]gisgptqn %%%soéﬂspéjﬁ " elevation view of the core, and Fig. 1 C
is a side cross sectional viewalong the line B- B of Fig. 1 D. Fig. 10
is a front elevation view of the core in another aspect different fromthat
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of Fig. 1D. Fig. 1D’ is a front elevation view of the core in another aspect different from that
shown in Fig. 1D.

Figs. 2A to 2B in combination show a core for a cleaning sponge roller according to

15 another embodiment of the present invention, Fig. 2A is a cross sectional view along an

axial direction of the core and Fig. 2B is a right side elevation view of the core.

| ~ Best Modes for Carrying Out the Invention
 With reference to Figs. 1A 1o 1D of the drawing, the present invention will be described.
20  Fig. 1A is a cross sectional view of an exemplary core for a cleaning sponge roller of the
present invention, Fig1B is a right side elevation view thereof, and Fig. 1C is a side cross
sectional view along the line B — B. As shown in Figs. 1A to 1D, core 1 is a tubular
cylindrical shape, having a bore 2 extending in a longitudinal direction and a plurality of
small holes 3 communicating between the bore 2 and the outer surface 5 of the core. The
25  diameter of the bore is 10 mm or more, preferably 10 mm to_20 mm, more specifically 12
mm to 15 mm, and the diameter of the small holes is 2.5 mm or more, preferably 2.5 mm
to 5 mm, more specifically 2.8 mm to 4 mm. Additionally, a total of the cross section areas

of the openings of all the small holes is larger than the cross section area of the bore,



cylindrical shape, having a bore 2 extending in a |longitudinal direction and
a plurality of small holes 3 conmmunicating between the bore 2 and the outer
surface 5 of the core. The 25 diameter of the bore is 10 mm or nore,
preferably 10 mmto 20 mm nore specifically 12 mmto 15 nm and the

di ameter of the small holes is 2.5 mmor nore, preferably 2.5 nm to 5 mm
nore specifically 2.8 mmto 4 nm Additionally, a total of the cross section
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The plurality of small holes formed in the core of the present invention are preferabiy
15  distributed over both in a circumferential direction and in an axial direction of the core, and
aligned along a line in the axial direction. Additionally, the small holes placed in one of the
lines and the small holes placed in an adjacent line are arranged on the same
~circumference of the core. For instance, in case the arrangement as shown in Fig. 1D and
' the arrangement in Fig. 1D’ are adjacent to each other, the small holes each at the ends of
20  the respective arrangements are on the same circumference, and so are the second and
third holes and so forth from the ends. There are a plurality of grooves 4, 4’ 4” recessed in
the circumferential outer surface of the core in an axial direction of the core, and in the
respective grooves there is at least one small hole opening, preferably two small holes or
more, and each of the grooves forms a cleaning fluid reserving and distributing area. The

25  width of the groove is preferably at least twice as large as the diameter of the small hole.
In Fig. 1D, four small holes open into groove 4, two into groove 4', and four into groove 4.
The number of the small holes opening into one groove is ordinarily 2 to 5, and more

preferably 2 to 4. The number of the small holes opening into one groove is preferably a



20 the respective arrangenents are on the sane circunference, and so are the
second and third holes and so forth fromthe ends. There are a plurality of
grooves 4, 4', 4" recessed in the circunferential outer surface of the core
in an axial direction of the core, a&d in the respective grooves there is
at | east one small hol e opening, preferably two small holes or nore, and
each of the grooves forns a cleaning fluid reserV|ng and dlstrlbutlng ar ea.
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di 1 EGifelr ?Hot shown) mounted on the outer surface 5 of the core.

15

In the circumferential direction of the core, preferably 4 to 8, more preferably 4 to 6,
grooves are positioned at even intervals. In Fig. 1C, four grooves are positioned at even
intervals. It is especially desirable that in adjacent grooves in the circumferential direction

of the core, the numbers of the small holes are different from one another. For example,

" the numbers of the small holes are (4, 3, 4, 3) in the respective ends In the circumferential

20

25

direction, and (4, 2, 4) and (3, 4, 3) in an axial direction, respectively. It corresponds to the
patterns as shown in Fig. 1D and in Fig.1D’ alternately repeated every 90 degrees.
Alternatively, there are (2, 4, 4, 2) in the respective ends in the circumferential direction,
and (2, 3, 3, 2) and (4, 2, 4) in an axial direction, respectively. Those configurations allow a
cleaning fiuid to be supplied evenly and quickly in the rotational direction of a sponge roller
(not shown}.

One end portion 11 of the core is a sleeve to be inserted into a rotation driver (not shown)
of the cleaning device, and a bore 2 closes at the end portion 11. At the other end portioh

10 of the core, bore 2 opens, and a cleaning fluid supply pipe (not shown) is connected to



of the core, the nunbers of the small holes are different from one another.
For exanple, the nunbers of the small holes are (4, 3, 4, 3) inthe
respective ends in the circunferential 20 direction, and (4, 2, 4) and (3,
4, 3) in an axial direction, respectﬁVer. It corresponds to the patterns
as shown in Fig. 10 and in Fig.1D alternately repeated every 90 degrees.
Alternatively, there are (2, 4, 4, 2) in the respective ends in the
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As illustrated in Figs. 2A and 2B in accordance with another embodiment of the present

invention, the portions of the outer peripheral surface between the grooves both in an axial
15 direction and in a circumferential direction may be configured not to be continuous but to
be partially cut out. This configuration can result not only in reduction of the material costs
but also in weight saving. There is especially no limitation of the materials, and in
consideration of the strength and resistance ic chemicals to be used, the materials may be
chosen as may be needed from among polyéthylene, polypropylene, polyacetal,
20 polycarbonate, fluoroptastics, and rigid polyviny! chloride. Additionally, for a method for
forming the core, for example, injection molding, casting molding, or grinding may be

selected as the case may be.

Industrial Applicability
25  The present invention provides a core on which a cleaning sponge roller is: mounted for

use in a process of cleaning a disk, wafer, and the like.




15 direction and in a circunferential direction may be configured not to be
continuous but to be partially cut out. This configuration can result not
only in reduction of the nmaterial costs but also in weight saving. There is
especially no limtation of the matetials, and in consideration of the
strength and resistance to chemcals to be used, the materials may be

chosen as nmay be needed from anong pol yet hyl ene, pol ypropyl ene, polyacetal,
Zodgﬁhxgarbonate, fluoroplastics, and rigid polyvinyl chloride.

Additionally, for a nmethod for formng the core, for exanple, injection
nmol di ng, casting nolding, or grinding my be selected as the case may be.

I ndustrial Applicability 25 The present invention provides a core on which a
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open iarﬂbﬂeé %icﬁ'lg%tpéwﬁtslines in the axial direction, small holes in one of the sfraight lines
and smali holes in a straight line adjacent o said one of the straight lines are arranged
on one and the same circumference of the core, and groovés recessed in the
circumferential outer surface of said core extend in the axial direction of said core and
15 said small holes open into said grooves.

3. Acore for a cleaning sponge roller as in claim 2, wherein the number of the small holes
opening into one groove is 2 to 5.

4. Acore for a cleaning sponge roller as in claim 3, wherein the number of the small holes
opening into one groove in the axial direction of said core takes a repeat pattern of 2, 3,
20 or4, or apattern of 2 and 3, 2 and 4, or 3 and 4.

5. A core for a cleaning sponge roller as in claims 3 or 4, wherein in the circumferential
direction of said core, four or six grooves are positioned at even intervals, and different
numbers of the small holes open into the adjacent grooves, where the number of the
small holes takes a repeat pattern in the circumferential direction of the core.

25 6. A core for a cleaning sponge roller as in any of claims 1 to 5, wherein a flange or
flanges are attached either to one end or to both ends of said core.

7. A core for a cleaning sponge rolier as in any of claims 1 to 6, wherein the diameter of

said bore is 10 mm to 20 mm and the diameter of said small holes is 2.5 mm to 5 mm,



3. Acore for a cleaning sponge roller as in claim2, wherein the nunber of
the small holes opening into one groove is 2 to 5. 4. A core for a cleaning
sponge roller as in claim3, wherein the nunber of the small holes opening
into one groove in the axial directi & of said core takes a repeat pattern
of 2, 3, 20 01 4, or a pattern of 2 and 3, 2 and 4, or 3 and 4. 5. A core
for a cleaning sponge roller as in clains 3 or 4, wherein in the
circunferential . direction of said core, four. or si r ooV re.ppsitioned
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cl eaning spaonge roll.er as in any of .clains to 3, erein.a flange, or -
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the bore. 8. A core for a cleaning sponge roller as in any of clainms 1 to 7,
wherein a total of the <cross-sectional areas of the openings of all the

small holes is 1.2 to 5 tinmes larger than 5 the cross-sectional area of the
bore. _



