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asperity can be uniform or non-uniform. The EDM wire and other tools are easily
used to sculpt the PCD or PcBN of the scgments because of the fact that the individual
segments present a two dimensional area to be carved rather than a three dimensional
area that would have portions not easily accessible by the wire.

As noted, the abrasive tool is an assembly of tool precursors. The assembly
can include any number of tool precursors, and can include tool precursors of varying
design. Alternatively, the assembly can include a plurality of tool precursors having
substantially the same shape and cutting elements. The assembly can be arranged so
as to have a pattern of cutting element design. In one embodiment, an alternating
design may be desirable. Furthermore, assembly of the tool precursors can include
varying the height dimension, or the difference of asperity or blade projection in
relation to adjacent tool precursors to effectuate a particular predetermined cutting
configuration.

Non-limiting examples of arrangement of tool precursors includes alternating,
as illustrated in FIG. 4, with alternating asperities 50 and blades 52 tool precursors;
leading as in FIG. 5, with a blade 54 on one end and a plurality of asperity tool 56
precursors attached thereto; a following pattern as in FIG. 6, with a plurality of
asperities aligned such that each tip is substantially in line with the asperitics of the
adjacent tool precursors; and offset patterns as in FIG. 7 with a plurality of tool
precursors having asperities, where the asperities are aligned so as to not be in line
with the asperities of the adjacent tool precursors. It should be noted that the
illustrations are non-limiting arrangements of the tool precursors. Those illustrated
could be combined in various ways. Additionally, blanks could be used in a variety of
ways with patterns and predetermined placement so as to create a predetermined
cutting configuration, Blanks can include simple substrate without PCD, or could
include a layer of PCD or PcBN, continuous or discontinuous, as an unformed layer or
coating. Furthermore, the arrangements illustrated do not account for the variety
obtained from orienting one or more tool precursor in a reverse direction, such as the
back-to-front orientation with the pyramidal shaped asperities. Such orientation of the
tool precursors greatly increases the possibilities available for creating a cutting

configuration. It should also be noted that the assemblies of tool precursors illustrated
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in FIGs 4-7 can, along with a setting material, constitute the abrasive tool, or they may
alternatively be a portion of an assembly of tool precursors in an abrasive tool.

Substrates used in the abrasive tool can be of a variety of compbsitions and
shapes. In one aspect, the substrate can comprise or consist essentially of metals,
metallics, ceramics, organics, and combinations thereof. Furthermore, the substrate
can be directly in contact with the PCD or PcBN layer, or may include a layer,
continuous or discontinuous, along the interface of the PCD or PcBN and substrate.

Forming an abrasive tool includes providing a plurality of tool precursors and
securing the tool precursors together, into a tool having a working surface. The
working surface can include a polycrystalline diamond or polycrystalline cubic boron
nitride cutting element thereon. Securing the tool precursors together can include a
variety of steps. In one aspect, a setting material can be used to form the consolidated
tool. Non-limiting examples of steps used to secure the assembly of tool precursors
include brazing, soldering, sintering, cementing, and combinations thereof. As such,
setting materials can include braze material, soldering material, sintering agents,
cementing material, organic materials including polymeric materials and resins, and
combinations thereof, Furthermore, a setting malterial can include an adhesive.

Any process and any related material or materials can be used to set the tool
precursors into a single mass. Such materials can be distributed or used between
some or each of the tool precursors, or can be used to encompass that thereby set the
tool precursors. One non-limiting example of a process that can be used to secure
abrasive tool precursors can include securing the abrasive precursors with an organic
material. The abrasive precursors can be arranged as desired against a steel or other
plate, with the asperity, blade, or other tips arranged as desired. In the illustrated case
of FIG. 8, the tips 60 of the asperities of the tool precursors 62 are arranged against a
plate 64 so as to be level. The tips can bc covered with an adhesive or other covering
66, and then an epoxy 68 can be placed over the arranged tool precursors. In one
aspect, the epoxy can be reinforced with glass fibers, color-coded with pigments,
reinforced with backing, or any combination thereof. Once the epoxy is cured, the
tool precursors are arranged and set in a manner so as to provide a desired cutting

surface. It should be noted that arranging the asperities and other tips in a level
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manner is illustrated by the example, however such arrangement is only one
embodiment of the present method and tool. It can be beneficial to deliberately
arrange the tips tool precursors so as to provide for a vertical pattern, such that the
aspetity and other tips or points protrude different amounts from the working surface.

Various reverse casting methods may be utilized to set the tool precursors into
a single mass. For example, a spacer layer of a material sufficiently soft so as to allow
penetration of at least a tip portion of the precursors thereinto, may be applicd to a
working surface of a temporary substrate. The tool precursors can be arranged so that
at least a portion of the cutting element of each precursor is at least partially
embedded in the spacer layer and comes in contact with, or nearly in contact with, the
temporary substrate. In one aspect, the tool precursors can be pressed by any
mechanism or means such that the tips of asperities and/or blades come into contact
with the temporary substrate. In this manner, the temporary substrate can define the
final leveling contour of the assembled mass. As such, the temporary substrate can
include any contour, levelness, slope, stepped, etc., according to the desired contours
of the assembled mass. In an alternative aspect, the spacer layer may be optional. In
yet another aspect, the spacer may be an adhesive or other organic resin,

An adhesive may be optionally applied to the temporary substrate and/or the
spacer layer and/or the cutting elements to facilitate proper arrangement and
temporary attachment. The adhesive used on any noted surface may be any adhesive
known to one skilled in the art, such as, without limitation, a polyvinyl alcohel (PVA),
a polyviny! butyral (PVB), a polyethylene glycol (PEG), a pariffin, a phenolic resin, a
wax emulsion, an acrylic resin, or combinations thereof. In one aspect, the fixative is
a sprayed acrylic glue.

The spacer layer may be made from any soft, deformable material with a
retatively uniform thickness, and may be selected according to particular needs of
manufacturing, future use, compositional considerations of tool precursors, etc.
Examples of useful materials include, but are not limited to, rubbers, plastics, waxes,
graphites, clays, tapes, grafoils, metals, powders, and combinations thereof. In one

aspect, the spacer layer may be a rolled sheet comprising a metal or other powder and
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a binder. For example, the metal may be a stainless steel powder and a polyethylene
glycol binder. Various binders can be utilized, which are well known to those skilled
in the art, such as, but not limited to, a polyvinyl alcohol (PV A}, a polyvinyl butyral
(PVB), a pelyethylene glycol (PEQG), a pariffin, a phenolic resin, a wax emulsions, an
acrylic resin, and combinations thereof,

An at least partially uncured resin material can be applied to the spacer layer
opposite of the temporary substrate. A mold, ¢.g. of stainless steel or otherwise, may
be utilized to contain the uncured resin material during manufacture. Upon curing the
resin material, a resin layer is formed, cementing at least a portion of tool precursor.
Optionally, a permanent tool substrate may be coupled to the resin layer to facilitate
its use in dressing a CMP pad or in other uses. In one aspect, the permanent substrate
may be coupled to the resin layer by means of an appropriate adhesive. The coupling
may be facilitated by roughing the contact surfaces between the permanent substrate
and the resin layer. In another aspect, the permanent substrate may be associated with
the resin material, and thus become coupled to the resin layer as a result of curing.

The mold and the temporary substrate can subsequently be removed from the
CMP pad dresser once the resin is cured. Additionally, the spacer layer can be
removed from the resin layer, This may be accomplished by any mechanism known
in the art including peeling, grinding, sandblasting, scraping, rubbing, abrasion, etc.
Therefore, the protrusion of the tool precursors from the resin is dependent on the
amount covered or concealed by the spacer layer. Additionally, the arrangement of
the tool precursors is relatively fixed by the resin. As such, the tool precursors can be
placed in a variety of configurations, thus creating a variety of configurations of a
surface of an assembled tool.

Furthermore, the tool precursors can be set in a parallel formation, such as
illustrated in FIGs 4-7, or can be placed in any arrangement that forms a desired
cutting configuration. In one aspect, the tool precursors can be arranged in a spoke
formation as illustrated in FIG. 9, wherein the tool precursors 70 are arranged as
spokes of a wheel of the illustrated circular abrasive tool.

Tool precursors can be arranged at various angles to form abrasive tools.

Blades can be angled to better interact with the various materials they contact. For
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example, it may be found that angling a blade shaped tool precursor at a specific
angle, or angling a plurality of blade shaped tool precursors at differing angles, can
better handle material removal from a CMP pad.

In one embodiment, the tool precursors can be formed from a single mass. For
example, a substrate, such as tungsten carbide, can be formed into a desired overall
tool shape. Such formation of the overall tool is not required. In FIG. 10, however, a
single substrate 72 is formed into a truncated cylindrical shape. One of the circular
surfaces can be covered with a PCD or PcBN layer 74. A continuous layer is
illustrated in the figure; however, a discontinuous layer could likewise be used. With
the PCD or PcBN layer on the substrate, the individual tool precursors can be cut from
the overall piece shown in FIG. 10. Once cut from the larger body, they can be of the
form illustrated in FIG. 1, or any other shape cut from the larger body. Once cut, they
can be further shaped, if desired. Once the tool precursors are formed, they can be
optionally returned to the larger body, wherein each piecc includes an inverse-image
of neighboring surfaces as from being cut from the same original mass. Thus would
form an abrasive tool having a substantially continuous PCD or PcBN layer,
supposing the original mass included a substantially continuous PCD or PcBN layer.
Optionally, only portions of the original mass can be reformed into the abrasive tool.
In such case, the working surface of the abrasive tool may or may not include a
substantially continuous PCD or PcBN layer, depending on the tool precursors
selected to form the abrasive tool.

In another embodiment, another overall piece, such as that shown in FIG. 10,
can be cut at a different angle, as illustrated in FIG. 11. As with FIG. 10, FIG. 11
depicts a single substrate 72 formed into a truncated cylindrical shape, with one of the
circular surfaces covered with a PCD or PcBN layer 74. In this case, however, the
overall piece is cut at a plane between perpendicular and parallel to the surface of the
PCD or PcBN layer. A view of the side of the overall piece, including an additional
cutting line and illustrating the cutting angle of FIG. 11 is illustrated in FIG. 12.
Cutting or dividing the overall piece at an angle can produce a tool precursor as shown
in FIG. 13, having an elongated substrate 78 and a continuous polycrystalline diamond

or continuous polycrystalline cubic boron nitride, or other ceramic material cutting
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element 80 on a surtace of the substrate. The cutting element is formed into a blade
shape, having & single tip of the cutting element substantially along the length the
elongated tool precursor, as a result of cutting the tool precursor from the overail
piece. To compare, the tool precursor of FIG. 13 is similar to the tool precursor of
FIG. 2, where the FIG. 2 tool precursor has been cut and undergone a shaping step to
produce the blade formation. One notable difference between the two tool precursors
is the flat base of the elongated substrate in FIG. 2 versus the angled base of the
elongated substrate of FIG. 13,

The cutting element of the abrasive tool precursors of FIG. 13 can be further
shaped as with the other tool precursors disclosed herein. In a specific embodiment, a
plurality of asperities can optionally be formed of the blade shape of the cutting
element. Furthermore, the cutting elements having the angled base can be assembled
as with other tool precursors disclosed herein. One non-limiting example is illustrated
in FIG. 14, wherein abrasive precursors having a blade shaped cutting element and
those having pyramidal asperities are alternated. It should be noted that blanks, i.e.
substrates having no cutting clement, other spacers, and other configurations of tool
precursors in patterned or random artangement are contemplated by the present
disclosure. Furthermore, the tool precursors having angled bases and those having flat
bases can be used in combination to form abrasive tools.

As with previously-disclosed tool precursors, the tool precursors having a
angled bases can be included in an abrasive tool. Such tool precursors can be
included along with other tool precursors, or the abrasive tool can be composed of
tool precursors only having the angled bases. An example abrasive tool is shown as
FIG. 15, wherein the substrates 82 and cutting element 74, in this embodiment, each
shaped with a plurality of asperities, are held together with an epoxy 86. Such tool
can be manufactured according to the methods disclosed herein, particularly with
respect to the discussion around FIG. 8, and the resulting tool differs from previous
embodiments primarily in that the base of the tool precursors is angled and thus
creates a 7ig-zag design along the epoxy interface 88.

FIGs. 21-23 illustrate various other manners in which the tool precursors or

cutting elements 70 can be arranged on the abrasive tool or pad dresser 112 to
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maximize particular abrading functions while minimizing possible damage to the pad
or workpiece being abraded. In these embodiments, the precursors or cutting elements
are arranged such that the pad dresser or abrasive tool can “sweep” across the pad and
completely, or nearly completely, dress the pad without internal features of cutting
elements catching or “snagging” the pad to cause unwanted asperities.

As will appreciated, a periphery of any particular cutting element (or
precursor) “knot” or assemblage is closed, such that the precursor assemblage can
approach a portion of a pad (or the pad can approach the precursor assemblage) from
any angle without having internal angles formed by the precursors “snag” on the pad
material. Also, using this technique, more of the cutting tips can be faced outwardly
(from any particular assemblage of cutting elements or precursors) in the direction of
pad movement. The inner side can contain fewcr cutting tips for less work (and less
wear). In essence, one precursor (or cutting element) assemblage is defined in the
embodiments of FIGs. 21 and 22 (each assemblage formed from a plurality of the
precursors 70), whereas a plurality of knots or assemblages 71 are illustrated in FIG.
23, each formed from 3 precursors 70.

Turning now to FIGs. 16-20, in accordance with another aspect of the
invention, various cutting devices and associated methods are provided that can be
used to remove material from a CMP pad 118 in a manner that creates a smooth and
even surface on the CMP pad. In accordance with one embodiment, the invention
provides a CMP pad conditioner (shown by arbitrary example 112 in FIG. 20) that can
include a base (e.g., 114 in FIG. 20) and a plurality of cutting elements 116 extending
from the base. The cutting elements 116 shown in FIG. 20 are shown in one
exemplary oricntation showing one manner of spacing, placement, relative size, etc.,
of the cutting elements. Other embodiments can include a variety of differing sizes of
cutting elements or blades, different physical layouts (e.g., spacing, angular
arrangement, etc.), lengths of cutting elements or blades, etc., are also encompassed
by the present invention.

As shown in FIG. 16, the cutting elements 116a, 116b, etc., can each have a
cutting tip 120a, 120b, etc., that is operable to engage material of the CMP pad 118.

At least some of the cutting elements can have a cutting tip oriented at a different
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elevation relative to cutting tips of other cutting elements. For example, in the
embodiment illustrated in FIG. 16, cutting tip 120a of cutting element 116a is oriented
at a lower clevation than is cutting tip 120b of cutting ¢lement 116b (it is noted that,
as used herein, the term “elevation” is used only to compare relative distances of
elements, and does not limit the invention to orientations in a vertical plane).

In the aspect shown in FIG. 16, the pad 118 and the cutting clements 116 are
moved relative to one another (e.g., the cutting elements can be moved in the direction
indicated at 122) to remove material from the pad. As the cutting elements and pad
are moved relative to one another, the leading cutting element 116a first engages the
material of the pad and can remove a relatively thin layer of pad material. As the
cutting elements progress over the pad material, trailing cutting element 116b engages
the pad material and removes an additional thin layer of material. Thus, the pad
material can be incrementally removed in thin layers until a smooth, even surface is
applied to the pad.

In the embodiment shown in FIG. 11, the leading cutting element 116a
includes a cutting tip 120a that is oriented at a grcater elevation (relative to a base of
the pad conditioner, which would be positioned above the cutting elements shown
FIG. 16) than does the cutting tip 120b of immediately adjacent cutting element 116b.
The embodiment of FIG. 16 also includes a pair of secondary trailing cutting
elements 116¢, 116d having cutting tips that are aligned at about the same elevation as
cutting tip 120b. In this embodiment, the cutting tips 120a and 120b perform the
work of removing thin layers of the pad material, while the secondary trailing cutting
elements (116¢, 116d) can perform very fine smoothing of any bumps or ridges
remaining after the pass of cutting tips 120a and 120b.

In the embodiment shown in FIG. 18, the cutting elements are positioned so as
to abut one another and pass over (and/or through) the pad material in rapid
succession. It will be appreciated from FIG. 17 that the cutting elements can also be
spaced some distance from another. This aspect of the invention can be advantageous
in that the pad material may be deformed slightly by the leading cutting clement, and
may be given time to return o a relaxed condition prior Lo the succeeding trailing

blade passing over the location recently cut or conditioned by the leading blade,
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While not so required, in one embodiment of the invention, the culting
elements can include a cutting faces (122a, for example) that are oriented at 90
degrees or less relative to a surface 126 of the CMP pad that is formed by the cutting
elements. The cutting faces of the cutting elements shown in FIGs. 16 and 17 are
formed at about 90 degrees, while the cutting faces of the cutting elements shown in
FIG. 18 are formed at an angle less than 90 degrees relative to the surface 126 formed
on the pad material. In addition, the faces of the cutting blades can be curved or
arcuate in nature

In the embodiment shown in FIGs. 16 and 17, the cutting elements include a
trailing edge 130a, 130D, etc. that is angled to provide a relief arca between the cutting
elements and the conditioned surface 126 of the CMP pad created by the cutting
elements. [lowever, as shown in FIG. 18, the trailing edges 140a, [40b, etc. can also
be formed in a substantially parallel relationship with the surface 126 created on the
pad material by the cutting elements.

It will be appreciated that the number of cutting elements, and the relative
elevational position of the cutting tip of each cutting element, can vary. In the
embodiment iflustrated in FIG. 19, three cutting elements 136a, 136b and 136¢ are
provided, each including a different elevation. In other embodiments, the cutting tips
of two or more cutting elements can share a substantially common elevation, while
others are staggered upwardly or downwardly relative to this common elevation. In
some embodiments, leading blades (e.g., blades that will first contact the pad material)
will be at a relatively higher elevation than are trailing blades, as the trailing blades
would not otherwise contact pad material remaining after the leading blade has
passed. One exception to this generalization may be in the case of pad conditioners
that include trailing blades that are slightly higher than an adjacent leading blade, in
the case clean up of very rough surfaces created by the leading blade requires removal
of protrusions created by the leading blade. In other embodiments, many of the blades
may share a common elevation. The variety of differing configurations made possible
by the present invention provides a great deal of [lexibility in tailering pad
conditioners for specific applications.

The cutting elements or blades can be formed in a variety of manncrs. One
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embodiment includes forming the cutting elements from a polycrystalline diamond
compact or a polycrystalline cubic boron nitride compact (individual cutting elements
can be formed from the compacts and attached to the base, or the base and the cutting
elements can be formed from an integral piece of the compact).

In another aspect, the cutting elements can be formed by creating a sintered
alumina plate having the basic shape of the cutting elements extending therefrom. A
layer of DLC can be coated over this resulting patterned surface. Also, CVDD can be
coated over a patterned surface of ceramic. In addition, a sintered SiC plate (with
molten silicon used to infiltrate the pores) can be used. In another embodiment,
sintered silicon nitride (S§i3N4) can be used.

In addition, other materials can be used as the cutting elements or blades,
either alone or in combination with other materials, and are fo be included in the scope
of the disclosure herein, For example, the cutting element can comprise or consist
essentially of ceramics, or other diamond or ¢BN films, including those deposited via
chemical vapor deposition (CVD).

Non-limiting examples of ceramics that can be used as a cutting element
include alumina, aluminum carbide, silica, silicon carbide, silicon nitride, zirconia,
zirconium carbide, and mixtures thereof. Cutting elementis can be, in one
embodiment, sintered masses, partially sintered masses, and/or layers of material
attached to the substrate of the tool precursor according to any method known in the
art. The cutting element can, in one aspect, include a mixture, homogeneous or
otherwise, of a plurality of materials, optionally including abrasive particles. In
another aspect, the cutting element can include a plurality of layers of material. Asa
non-limiting example, the cutting element can include a ceramic overcoated with
CVD diamond.

In some embodiments, the cutting elements can be generally tooth-like,
individual projections. In other aspects of the invention, the cutting elements can
include cutting blades. As used herein, a “cutting blade™ is to be understood to refer
to a cutting element that includes a length (or width, the portion referenced being the
portion that cuts the pad material) greater than a height (the portion that is *sunk”

below an initial surface of the pad material). The cutting blades can advantageously

23

EX1058, Page 350



10

15

20

25

30

WO 2009/064677 PCT/US2008/082859

be used to remove a larger percentage of pad material per pass. The cutting blades can
also include varying cutting angles along the length of the cutting blades, and can
include individual teeth formed thereon, or therewith. Serrations, protrusions, and the
like can also be formed on or in the cutting blades, or attached thereto, to enhance the
cutting ability of the teeth or blades.

The cutting elements of the present invention can be associated with the base
114 in a variety of manners. In one embodiment, the cutting elements and the base are
formed from an integral piece of material, such as a polyerystalline diamond compact,
a polycrystalline cubic boron nitride compact, and the like. In other aspects, the
cutting elements can be bonded, welded or otherwise attached to the base.

Also, various reverse casting methods may be utilized to associate the cutting
elements with the base. For example, a spacer layer may be applied to a working
surface of a temporary substrate. The cutting elements can be arranged so that at least
a portion of each the cutting elements is at least partially embedded in the spacer
layer. In one aspect, the culting elements can be pressed by a variety of mechanisms
or means such that tips of the cutting elements come into contact with the temporary
substrate. In this manner, the temporary substrate can define the final leveling
configuration (e.g., contour) of the finished pad conditioner/cutting tool. As such, the
temporary substrate can include varying degrees and combinations of contour,
levelness, slope, steps, etc., according to the desired contours of the pad
conditioner/cutting tool.

An adhesive may be optionally applied to the temporary substrate and/or the
spacer layer and/or the cutting elements to facilitate proper arrangement and
temporary attachment. The adhesive used on any noted surface may be any adhesive
known to one skilled in the art, such as, without limitation, a polyvinyl alcohol (PVA),
a polyvinyl butyral (PVB), a polyethylene glycol (PEG), a pariffin, a phenolic resin, a
wax emulsion, an acrylic resin, or combinations thereof. In one aspect, the fixative is
a sprayed acrylic glue.

The spacer layer may be made from any soft, deformable material with a
relatively uniform thickness, and may be selected according to particular needs of

manufacturing, future use, compositional considerations of tool precursors, etc.
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Examples of useful materials include, but are not limited to, rubbers, plastics, waxes,
graphites, clays, tapes, grafoils, metals, powders, and combinations thereof. In one
aspect, the spacer layer may be a rolled sheet comprising a metal or other powder and
a binder. For example, the metal may be a stainless steel powder and a polyethylene
glycol binder. Various binders can be utilized, which are well known to those skilled
in the art, such as, but not limited to, a polyvinyl alcohol (PVA), a polyvinyl butyral
(PVB), a polyethylene glycol (PEG), a paraffin, a phenolic resin, a wax emulsions, an
acrylic resin, and combinations thereof.

An at least partially uncured resin material can be applied to the spacer layer
opposite of the temporary substrate. A mold, e.g. of stainless steel or otherwise, may
be utilized to contain the uncured resin material during manufacture. Upon curing the
resin material, a resin layer is formed, cementing at least a portion of a cutting
element. Optionally, a permanent tool substrate may be coupled to the resin layer to
facilitate its use in dressing a CMP pad or in other uses. In one aspect, the permanent
substrate may be coupled to the resin layer by means of an appropriate adhesive. The
coupling may be facilitated by roughing the contact surfaces between the permanent
substrate and the resin layer, In another aspect, the permanent substrate may be
associated with the resin material, and thus become coupled to the resin layer as a
result of curing, The mold and the temporary substrate can subsequently be
removed from the CMP pad dresser once the resin is cured. Additionally, the spacer
layer can be removed from the resin layer. This may be accomplished by any means
known in the art including peeling, grinding, sandblasting, scraping, rubbing,
abrasion, etc. Therefore, the profrusion of the cutting elements from the resin is
dependent on the amount covered or concealed by the spacer layer. Additionally, the
arrangement of the cutting elements can be relatively fixed by the resin. As such, the
cutting elements can be placed in a variety of configurations, thus creating a variety of
configurations of a surface of an assembled tool (e.g., pad conditioner).

Each of the cutting elements can include a substantially planar trailing face
(e.g., 140a, 140b in FIG. 18 and 140c in FIG. 20) that can define a workpiece contact
area. A combined workpiece contact area of all of the cutting elements can comprise

from between about 5% of a total area of the base to about 20% of a total area of the
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base. Thus, in one aspect of the invention, if a pad dresser has a diameter of about
100 mm, and the combined contact areas of the cutting element will be about 10% of
that total, then the total contact area of all cutting elements can be about 7850 mm?.
An edge-to-area ratio of each cutting element can be about 4/mm, resulting in a total
edge length being about 31400 mm.

The cutting devices of the present invention can be utilized in either a wet
system or a dry system. In a dry application, the cutting elements can be used to cut or
plane chips from a workpiece without the presence of a liquid slurry. In a typical
application, the cutting device can be mounted to a holder cushion that can be coupled
to a rotatable chuck. The workpiece, for example, a silicon wafer or a CMP pad, can
be coupled to a vacuum chuck that provides for rotation of the workpiece. Both the
rotatable chuck and the vacuum chuck can be rotated in either a clockwise or a
counterclockwise direction to remove material from the workpiece. By changing the
rotation of one element relative to another, more or less material can be removed in a
singlc rotation of the workpiece. For example, if the workpiece and cutting elements
are rotated in the same direction (but at different speeds), less material will be
removed than if they are rotated counter to one another.

In this typical application, a slurry can be applied that can aid in planing the
workpiece surface, The slurry can be either a water slurry or a chemical siurry. In the
case where a chemical slurry is used, the chemical can be selected to provide cooling
or to react with the surface of the workpiece to soften the workpiece to provide a more
efficient cutting process. It has been found that the wear rate of a silicon wafer can be
dramatically increased by softening its surface. For cxample, a chemical slurry that
contains an oxidizing agent (e.g. H2O;)} may be used to form a relatively highly
viscous oxide that will tend to “cling” on the wafer surface. In this case, the PCD
cutting devices of the present invention need not necessarily cut the wafer, but rather
can scrape the oxide off the surface of the wafer. Consequently, the sharpness of the
cutting edge becomes less critical. In addition, the service life of the cutting device
can be greatly extended by utilizing a slurry. For example, a PCD scraper used with a
slurry may last 1000 times longer than a PCD cutter.

In addition to the structural aspects discussed above, the present invention also
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provides a method of conditioning a CMP pad is provided, including: engaging
material of the CMP pad with a cutting tip of at least one cutting element; moving the
cutting element and the CMP pad relative to one another to thereby remove material
from the CMP pad with the cutting tip of the cutting element to create an exposed
layer of CMP pad material; engaging the exposed layer of CMP pad material with the
cutting tip of the cutting element, or with a cutting tip of a second cutting element;
and moving the cutting element engaged with the exposed layer of CMP pad material
and the CMP pad relative to one another to thereby remove the exposed layer of CMP
pad material.

Engaging the exposed layer of CMP pad material can comprise engaging the
exposed layer with the cutting tip of the cutting element used to create the exposed
layer.

Engaging the exposed layer of CMP pad material can comprise engaging the
exposed layer with the cutting tip of the second cutting element.

The present invention also provides a method of conditioning a CMP pad,
including: removing, with a cutting element, a thin layer of material from the CMP
pad; and removing, with the same or a different cutting element, a second layer of
material from the CMP, the second layer of material being revealed by removal of the
thin layer of material.

Abrasive tools formed according to the methods presented herein can be used
as a final abrasive tool, e.g. utilized as a CMP dresser. Alternatively, the abrasive
tools can be combined, or used as an element or elements in an abrasive tool assembly
to form a CMP dresser.

FIGs. 24 and 25 illustrate data associated with another aspect of the invention,
in which a sharpness and spacing of cutting “teeth” of various cutting elements or
precursors are varied to address issues relating to asperities formed in the pad during
dressing. As will be appreciated from FIG. 24, the more “rolling” cutting teeth
illustrated with an angle of about 150 degrees have becn shown to provide a better
abrading profile than do the slightly wavy cutting teeth at about 130 degrees, and the
more sharp cutting teeth formed at about 90 degrees. The more rolling cutting teeth

are advantageous in that tips of the cutting teeth are not prone to breakage during use,
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and during manufacture or formation of the cutting teeth. This advantage increases
the precision with which the cutting teeth can dress pads, and increases the life of the
cutting tecth, and greatly decreases the cost for which the dressers can be
manufactured.

The data presented in FIG. 25 illustrates the wafer profile for a WCMP with

in-situ dressing of the present pad conditioner as compared to a conventicnal brazed

* diamond dressing pad. Due to the simultaneous dressing and polishing provided by

the present invention, the throughput could be increased by as much as 25%.

It is to be understood that the above-described arrangements are only
illustrative of the application of the principles of the present invention. Numerous
modifications and alternative arrangements may be devised by those skilled in the art
without departing from the spirit and scope of the present invention and any appended
or following claims are intended to cover such modifications and arrangements. Thus,
while the present invention has been described above with particularity and detail in
connection with what is presently deemed to be the most practical and preferred
embodimenits of the invention, it will be apparent to those of ordinary skill in the art
that numerous modifications, including, but not limited to, variations in size,
materials, shape, form, function and manner of operation, assembly and use may be

made without departing from the principles and concepts set forth herein.
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CLAIMS
What is claimed is:
1. An abrasive tool, comprising:

an assembly of tool precursors including at least one elongated substrate
having a continuous cutting element of polycrystalline diamond, polycrystalline cubic
boron nitride, or ceramic formed into a blade shape on a surface thereof; and

a setting material configured to attach the tool precursors into a single mass

that forms a predetermined cutting configuration.

2. The abrasive tool of claim 1, comprising a plurality tool precursors having

elongated substrates having a continuous cutting element formed into a blade shape on

a surface thereof.

3. The abrasive tool of claim 2, wherein the blade shaped tool precursors are arranged
in a pattern, wherein the surfaces having the cutting element are oriented into

substantially a single plane.

4. The abrasive tool of claim 3, wherein the pattern is an aiternating pattern with at
least one blank elongated substrates or elongated substrates having a continuous

cutting element formed into a non-blade shape on a surface thereof.

5. The abrasive tool of claim 1, further comprising al least one elongated subsltrate

having a continuous cutting element formed into a plurality of asperities.

6. The abrasive tool of claim 5, wherein the plurality of asperities include pyramidal

shapes.

7. The abrasive tool of claim 5, wherein the abrasive tool includes at two abrasive
precursors having elongated substrates that, when placed together, form asperities

having substantially pyramidal shapes.
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8. The abrasive tool of claim 1, wherein the abrasive precursors having a continuous
cutting element on a surface thereof are arranged such that the protruding portions of

the cutting element are substantially level.

9. The abrasive tool of claim 1, wherein the cutting element is polycrystalline

diamond.

10. The abrasive tool of claim 1, whetein at least one abrastve tool is used as an

element in an abrasive tool assembly,

11. The abrasive tool of claim 1, wherein the assembly includes a plurality of

elongated tool precursors in a substantially parallel formation.

2. The abrasive tool of claim 1, wherein a plurality of tool precursors include

surfaces having an inverse profile of another tool precursor.

13. An abrasive tool, comprising:

an assembly of tool precursors, including an elongated substrate having a
continuous cutting element of polycrystalline diamond polycrystalline cubic boron
nitride, or a ceramic material on a surface thereof, said precursor assembly providing a
tool having a working surface with a predetermined cutting configuration; and

a setting material configured to attach the tool precursors into a single mass

that forms the predetermined cutting configuration.

14. The abrasive tool of claim 13, wherein the assembly includes a plurality of tool
precursors having elongated substrates and having a continuous cutting element on a

surface thereof.

15. The abrasive tool of claim 14, wherein at least one of the plurality of tool
precursors includes a tool precursor having the continuous cutting element formed

into a plurality of asperities.
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16. A method of forming an abrasive tool, comprising:

providing a plurality of tool precursors, including an elongated substrate
having a continuous cutting element on a surface thereof; and

securing the tool precursors together, into a tool having a working surface with

a predetermined cutling configuration.

17. The method of claim 16, wherein the plurality of tool precursors includes at least one
tool precursor having a continuous cutting element formed into a plurality of asperities on

a surface thercof.

18. The method of claim 16, wherein the securing includes a reverse casting of the tool

precursors and setting with a setting material.

19. A method of forming an abrasive tool, comprising:

ordering a plurality of tool precursors, including at least one ¢longated
substrate having a continuous cutting element of polycrystalline diamond, cubic boron
nitride, or a ceramic material formed into a bladc shape on a surface thereof into a
preselected design;

vertically arranging the plurality of tool precursors;

masking a portion of cutting element with a masking material;

setting the tool precursors together using a resinous seiting material; and

removing the masking material to reveal a tool having a predetermined

working surface.
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Korean to English translation

Abstract KR 20-0339181

Abstract The present invention Chemical - Mechanical - Polishing (CMP) polishing
pad for planarization while improving, the conditioning of the pad has the ability to
effectively do more, excellent conditioning performance and long life, easy to
manufacture in Conditioner When the manufacturer can significantly reduce the
failure rate for devices in the CMP has its purpose in providing conditioners.

This is designed to achieve these goals, the shank (3) the shape of the holes on the
surface of bimaseukingbu (1) with masking sheet (2) adhesion, and one
bimaseukingbu (1) of a diamond particles (4) only after pre-fixed masking sheet (2)
and the detachment, followed by diamond plating, put in 40-60% of particle diameter
to have the thickness of Ni plating (6) deposition sikimyeo, moreover, a hole the
shape of the non- maseukingbu (1) the area of diamond particles (4), 110-160% of
the projected doubling of the area and above-masking sheet (2) of the
bimaseukingbu (1) of the full two baseuking sheet (2) of the full in the range from
0.04 to 0.2 times as frequently as the chemical - mechanical - polishing pad diamond
deposition provides conditioners.

We have devised a strict dimensional precision by highly reproducible pattern shape
can be easily formed, and masking sheets (2) of the shank (3) for the high adhesion,
the shank (3) is deposited on the diamond of 80-120 mesh particles (4), hole type
bimaseukingbu (1) to be distributed one by one. Therefore, the polishing pads for
CMP planarization while improving, the conditioning of the pad has the ability to
effectively do more, and superior conditioning performance, long life, easy to
manufacture because of conditioner manufacturing significantly reduce the failure
rate can.

Chemical - Mechanical - polishing pads, conditioners, polishing, diamond
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WO09531006

Publication Title:

SURFACE MOUNT AND FLIP CHIP TECHNOLOGY

Abstract:
Abstract of W09531006

An integrated circuit chip has full trench dielectric isolation of each portion of the
chip. A heat sink cap (100) is attached to a diamond passivation layer (96) on the
substrate front side surface. The passivation layer is a CVD diamond film which
provides both electrical insulation and thermal conductivity. In a flip chip version,
frontside electrical contacts (174a, 174b) extend through the frontside
passivation layer to the heat sink cap. In a surface mount version, vias are
etched through the substrate, with surface mount posts (90a, 90g) formed on the
vias, to contact the frontside electrical contacts and provide all electrical contacts
on the substrate backside surface. The wafer is then scribed into die in both
versions without need for further packaging.
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SURFACE MOUNT AND FLIP CHIP TECHNOLOGY

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to integrated circuit
electrical isolation, and more specifically to
integrated circuit total isolation using both surface
mount and flip chip fabrication technologies with a
diamond film passivation layer.

Description of the Prior Art

Dielectric isolation for integrated circuits is
well known. A trench or groove is formed in the
semiconductor chip substrate and is lined or filled
with an insulative material, to electrically isolate
various portions of the chip. For instance, a
particular portion of the chip such as power (high
voltage) transistors is surrounded by an insulated
trench, thereby electrically isolating the power
transistors from logic type (low voltage) transistors.

This prior art trench isolation has the
significant disadvantage that the bottom of each trench
is an area of substantial mechanical stress in the
silicon substrate, thereby being detrimental to chip
functionality. Such trenches thus reduce yield
(increase cost). This deficiency is sometimes overcome
by using "round hole" techniques to form the bottom of

-1-
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each trench (providing a U-shaped rather than a
rectangular cross-section) which however, also tends to
increase cost. ’

Another method for achieving isolation uses two

wafers, with an oxide layer formed on a surface of one

wafer which is then bonded to the second wafer; the
oxide layer provides the isolation. After bonding the
two wafers, the backside of one of the wafers is
polished away down to the oxide layer to isolate a
portion of the remaining substrate. However, this is
very expensive because there can be no defects in the
bond between the two wafers. Defects are often induced
by particles in the bond between the two wafers,
causing low production yield and hence high cost.
Also, oxidation induced stacking faults (OISF) due to
processing temperature cycles are undesirably more
pronounced in such a bond than in bulk silicon.

Therefore, the prior art is deficient in not
providing practical and inexpensive dielectric
isolation, especially for use with power transistors
but also for other typés of integrated circuits.

SUMMARY OF THE INVENTION

An integrated circuit structure and a fabrication
method use trench dielectric isolation. This trench
dielectric isolation is part of a chip fabrication
process which allows the packaging for each chip to be
formed on the wafer, thereby eliminating the prior art
separate step of packaging a semiconductor die after
the wafer is scribed into multiple die. Therefore the
disclosed process is the equivalent of assembly or
packaging the integrated circuit die at “waferscale",
since each die is already packaged before the wafer is
scribed.

In accordance with the invention, transistors (or
other semiconductor devices) are conventionally

-
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fabricated on a semiconductor substrate. Some of these
devices may be power transistors (operating at high
voltage) and others may be lower voltage logic-type
transistors formed in another portion of the substrate.
In one embodiment, the devices are field effect
transistors having gate electrodes formed in an
insulated layer overlying the principal surface of the
semiconductor substrate. Alternatively, the
transistors are IGBT's (insulated gate bipolar
transistors), or bipolar transistors, or other
semiconductor devices. The fabrication process
technology may be a CMOS, NMOS, PMOS, DMOS, BiCMOS, or
bipolar technology, for example. Then an interconnect
pattern is conventionally formed overlying and
interconnecting the gate electrodes (or other
transistor elements), and for contacting the
semiconductor regions (e.g. source and drain) formed in
the substrate.

A plurality of insulated trenches are then formed
penetrating the principal surface of the substrate into
the depth thereof, and surrounding (in a top view)
various portions of the substrate. The trenches are
conventionally insulated by filling or lining them with
an insulative material followed by a planarization.
This step may be prior to metallization. Then a
portion of the backside of the substrate is removed by
conventional machining or chemical processes, exposing
the bottom portion of each of the trenches, and thereby
achieving full (total) electrical isolation of the
various substrate portions surrounded by each trench.

Prior to the step of removing the backside portion
of the substrate, the frontside surface is bonded to a
heat sink cap or plate (made for instance of silicon)
using epoxy or similar bonding materials. This heat
sink cap also provides the needed mechanical support
for the substrate, which is otherwise guite thin

-3-
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following the substrate removal step.

Electrical contact is achieved in two different
embodiments. In a surface mount embodiment, vias
penetrate from the backside surface of the substrate to
its principal (frontside) surface, allowing ‘
electrically conductive material formed in the vias to
contact an interconnect structure already formed on the
substrate frontside surface. Extensions of the vias on
the substrate backside define posts for surface mount
electrical contacts. Other similar posts formed on the
backside surface of the substrate make contact to the
bulk substrate. The heat sink cap attached to the
frontside substrate surface has a mechanical and heat
dissipation function, with no electrical connections
provided thereby.

In a flip chip type embodiment, the heat sink cap
also carries on it an electrical interconnect, making
electrical contact to the conventional interconnect on
the substrate frontside surface. This heat sink cap
may be attached to a conventional flip chip backplate.
In this embodiment the electrical contacts formed on
the substrate backside surface are the conventional
drain or collector contacts for e.g. power integrated
circuits.

In both embodiments, the individual integrated
circuits are packaged while still being part of a
single wafer, by the application of the heat sink cap
which is attached (by epoxy or other adhesive) to the
wafer frontside surface. This cap replaces the
conventional plastic or ceramic packaging which in the
prior art is applied only after the wafer is scribed
into individual die. In the present case the full
trench isolation between the die allows the die to be
scribed adjacent to the isolation trenches, together
with attached front end mechanical support plate (cap),
so no further packaging is needed.

nd] -
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Typically, the thickness of the substrate after
the substrate removal step is less than about 50
micrometers. This very thin substrate is free of heat
induced mechanical stresses, due to its mechanical
flexibility. Advantageously, integrated circuit chips

. in accordance with the invention are inexpensively

fabricated using essentially conventional steps which
provide a high yield, thus reducing cost.

The dielectric isolation trenches may
conventionally be lined, for instance with silicon
dioxide (formed from the silicon trench walls), or may
be completely filled with silicon dioxide, or may be
lined with silicon dioxide and then filled with another
material such as CVD (chemical vapor deposition)
nitride, polysilicon or oxide. In another
embodiment, the trenches are filled with conventional
spun on glass. Other insulating materials may be used
for the trench dielectric.

The heat sink cap (plate) is typically silicon,
silicon carbide, silicon nitride, aluminum nitride,
molybdenum, or other material which provides sufficient
heat transfer and is conveniently fabricated. The
removal of the backside of the substrate advantageously
eliminates mechanical stresses normally present at the
bottom of a trench formed in silicon. Thus the
principal problem with prior art trench isolation is
overcome, resulting in a thin, flexible substrate.

Also, the prior art requirement for a
semiconductor buried layer in the substrate is
eliminated, due to the very thin substrate and
formation of a layer of conductive material on
selective areas of the substrate backside surface.

Thus the processing problems associated in the prior
art with establishing an effective buried layer are
avoided, and the parasitic bipolar transistor effects
typically present in prior art integrated circuits

--
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(especially for power integrated circuits) are
eliminated by a backside contact which is a metal plate
or metallization layer rather than a buried
semiconductor layer.

The metallized drain (or collector) contact on the
backside éurface, which is in relatively close
proximity to the active transistors (due to the
thinness of the substrate), increases current carrying
capability over that of the prior art chips which
require either the buried layer or current being
transmitted through the relatively thick bulk of the
semiconductor substrate. Thus advantageously the
actual thickness of the final substrate itself is the
minimum necessary to support (mechanically and
electrically) the active transistor regions. This
thickness may be as little as 10 microns, in contrast
to prior art integrated circuits typically having a 400
micron die thickness needed for mechanical support for
the integrated circuit.

Additionally, the step of removing the backside
portion of the substrate after trench formation means
that the initial trench depth need not be precisely
determined. In the prior art, formation of trenches of
precise depth is a significant processing limitation.
In the present case, since the bottom portion of each
trench is removed, exact trench depth is not critical.

Also, the fabrication process in accordance with
the invention advantageously allows for an isolated
backside contact structure which is not a single
contact but a plurality of individual backside
contacts, each contact associated with a particular
portion of the die. This allows for instance a first
backside contact to a power transistor portion of the
integrated circuit, and a second backside contact
associated with a low voltage transistor portion of the
integrated circuit. Thus the backside contacts are
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selectable for a particular portion of the integrated
circuit, and various portions of the chip need not
share a common collector or common drain.

In another embodiment, the passivation layer which
serves as an isolation layer and an attachment layer to
bond the IC wafer (substrate) to the heat sink cap or
plate is a CVD (Chemical Vapor Deposition) diamond
film. Such material advantageously has high thermal
conductivity and high electric resistivity. The
diamond film is deposited on top of the substrate after
the final front side surface metal patterning. A
thermally conductive adhesive (such as silver epoxy) is
applied to the exposed surface of the deposited diamond
£ilm to attach the substrate to the plate. This use of
diamond film is compatible both with the surface mount
and flip chip embodiments described above. In
accordance with the invention the diamond layer may be
patterned so that particular portions of the metal
contact or bonding pads are connected to and through
the support plate to external leads from the front side
of the wafer, in the flip chip embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1 to 12 illustrate exemplary fabrication
steps of the surface mount embodiment of the invention.

Figs. 13 to 17 illustrate exemplary fabrication
steps of the flip chip type embodiment of the
invention.

DETAILED DESCRIPTION OF THE INVENTION
Surface Mount Embodiment

Figs. 1 to 12 illustrate steps to fabricate a
surface mount integrated circuit chip in accordance
with the invention. It is understood that these are
conventionally drawn cross sections of an integrated

-7~
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circuit showing only a small portion of the circuit,
i.e. a small portion of a wafer. No topside views are
provided, since the top side geometry of the integrated
circuit is conventional, as will be understood by one
of ordinary skill in the art from the following
description. Also, this is only an illustration of the
surface mount approach, which is not limited to
semiconductor devices of the type shown.

Fig. 1 shows initial steps in fabrication of this
embodiment. Fig. 1 is conventional both in structure
and fabrication as typically used for integrated
circuits which include both power transistors and low
voltage transistors on one chip. See U.S. Patent
Application No. 07/948,276, filed 9/21/92, Hamza Yilmaz
et al., entitled "BiCDMOS Process Technology and
Structure®, incorporated by reference, for an example
of such a fabrication process. Shown in Fig. 1 is
silicon (or other material) substrate 10 which'is
conventionally N+ doped, having formed on an upper
portion thereof in one embodiment an epitaxial
(silicon) layer 20 which is conventionally N- doped.
The epitaxial layer is an option but is not a necessary
part of the invention; the active portions of the
transistors may be formed in the substrate. (It is to
be understood that materials, dimensions, transistor
structure, conductivity types, and other elements
disclosed herein are illustrative only and not
limiting.)

Substrate 10 is approximately 500 micrometers
thick, and silicon layer 20 is 1 to 50 micrometers
thick. Conventionally formed (in this illustrative
embodiment) in silicon layer 20 are two "deep body"
conventionally doped P+ regions 22 and 24. Formed
respectively in body regions 22 and 24 are N+ source
regions 26, 28, 30 and 32 each of which is

~conventionally doped. It is to be appreciated that in
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this embodiment P+ body regions 22 and 24 and the
associated other doped regions are a part of a power
portion of the integrated circuit, i.e. power
transistors.

Formed adjacent to regions 22 and 24 is P tub 38
which is conventionally doped. Formed in P tub 38 are
N+ doped regions 40 and 42. Also formed in silicon
layer 20 are P+ regions 46 and 48 which are similar in
their doping level and structure to region 44, and N+
region 50 which is similar to regions 40 and 42.

Formed immediately overlying the upper surface of
silicon layer 20 is a conventional gate oxide layer 60
of e.g. silicon dioxide.

Formed conventionally overlying oxide gate layer
60 is a doped polysilicon gate electrode layer 54
including (as a result of a masking step) portions 54a,
54b, 54c and 544 and 54e which in this embodiment form
the gate electrodes of various transistors.

Overlying gate electrode layer 54 is a second
overlying (upper) insulative layer 62 formed of silicon
dioxide and also covering the respective side edges of
the gate electrodes 54a, ..., 54e.

Overlying upper oxide layer 62 is a BPSG layer 64
(borophosphorsilicate glass) formed to a thickness of
0.5 to 1.5 micrometers and then conventionally reflowed
to completely cover gate electrodes 54a, ..., 54e.

Fig. 2 shows subsequent processing with a
conventional masking layer 70 formed overlying BPSG
layer 64. Masking layer 70 is conventionally patterned
and the underlying structure etched, with the etchant
penetrating through silicon layer 20 and into substrate
10 to define trenches 72a, 72b, 72c, 72d, and 72e.
These trenches are 0.5 to 5 micrometers in width and 5
to 50 micrometers in depth. (The depth is relatively
arbitrary for reasons discussed later and the width
dimension is also not critical.) The trench etch is a

-0 -
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conventional anisotropic process. It is to be
understood that trenches 72a, ..., 72e as shown here in
cross-section, would in a topside view interconnect so
as to surround various portions of the integrated
circuit, i.e. so as to surround the power transistor
portion 22, 24 thereby separating this portion from the
portion including P tub 38.

Then (not shown) the remaining portions of masking
layer 70 are conventionally stripped off.

Next in Fig. 3, a glass layer 76 is formed
conventionally such as by being spun on in each of
trenches 72a, ..., 72e thereby filling each of these
trenches, and also overlying the upper surface of BPSG
layer 64, to a thickness of 1 to 2 micrometers.
Alternatives to SOG for layer 76 are CVD formed
materials or plasma enhanced CVD formed materials.
After formation of spun on glass layer 76, this
material is cured. Spun on glass 76 here is the trench
dielectric insulating material. In other embodiments,
the trenches e.g. are lined with a layer of grown
silicon dioxide and then filled with another material
such as CVD oxide, or nitride, or polysilicon. (These
are conventional processes for forming dielectric
layers.)

Next in Fig. 4, first an etch back (planarization)
step using for instance CMP of the spun on glass layer
76 effectively removes those parts of layer 76
overlying the gate electrodes 54a, ..., 54e. An
alternative to CMP is to apply a layer of photoresist
then etch back using a dry etch.

Following the etch back step, an LTO (low
temperature oxide) layer 80 is deposited over the upper
surface of the structure to a thickness of 0.5 to 2.0
micrometers. Following the LTO layer 80 deposition, an
electrical contact mask layer (not shown) is applied
overlying LTO layer 80. The contact mask layer is then

-10-
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conventionally patterned and the underlying layers
etched, with the etch extending through LTO layer 80,
through the remaining portions of spun on glass layer
76, and down to the principal surface of the silicon
layer 20, thus exposing portions of the principal
surface of the silicon layer 20 and defining contact
openings 84a, ..., 84g.

Next in Fig. 5, a layer of conductive material 90
(such as aluminum) is conventionally deposited over the
surface of the substrate, £illing the various contact
openings 84a, ..., 84g and making contact with the
underlying semiconductor regions formed in silicon
layer 20. Then conductive layer 90 is conventionally
masked, the masking layer is patterned, and layer 90 is
etched to define electrical contacts 90a, ..., 90g.

Then in Fig. 6 a conventional passivation layer of
e.g. plasma nitride material is formed overlying
electrical contacts 90a, ..., 90qg. Passivation'layer
96 is 0.5 to 2.5 micrometers thick.

" overlying passivation layer 96, an epoxy material
layer 98 is conventionally deposited 25 to 250
micrometers thick. This epoxy material 98 is e.g. a
high performance epoxy resin composition that is
thermally conductive (such as silver epoxy).

Next a "cap" (plate) 100 is affixed to epoxy layer
98 which is then cured, bonding cap 100 to passivation
layer 96. Cap 100 is about 500 micrometers thick and
is e.g. undoped silicon. A single cap 100 covers the
entire wafer which includes substrate 10 and silicon
layer 20. Other bonding materials and processes other
than epoxy may be used to affix cap 100. Cap 100
achieves thermal conductivity through epoxy layer 98
and also provides sufficient mechanical support for the
substrate 10, silicon layer 20, and the active
transistor regions and interconnect formed thereon.

Next in Fig. 7, the backside surface of substrate

-31]1~
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10 is partially removed by grinding, etching, or CMP
(chemical-mechanical polishing) so that the total
thickness of substrate 10 and/or silicon layer 20 is in
the range of 5 to 100 microns. This is in contrast to
the original total thickness of structures 10 and 20 of
about 500 microns. (Again, these dimensions are
illustrative and not limiting.) The goal is to reduce
the thickness of substrate 10 and silicon layer 20 to a
minimum necessary for elecérical functioning of the
transistors formed therein. The removing step reduces
the thickness of substrate 10 so that the bottom
portion of each of trenches 72a, ..., 72e is exposed,
and thereby the insulative material formed in each of
these trenches is exposed at the backside surface of
substrate 10. This achieves full electrical isolation
of each portion of substrate 10. It is to be
understood that in this case the attachment of heat
sink cap 100 is done prior to the removing step to
ensure that the substrate, after the removing step,
remains in one integrated piece. Conventional masking,
implantation, and annealing steps may be added to this
process, as desired to form N+ or P+ contacts on the
backside surface of substrate 10 for subsequent metal
layer 104.

Next in Fig. 8, the backside surface of substrate
10 is metallized by a conventional sputtering or
evaporative process to form a metal layer 104
(2aluminum) thereon having a thickness of e.g. 0.15 to
1.5 micrometers. Then metal layer 104 is
conventionally covered with a mask layer, the mask
layer is patterned, and metal layer 104 then etched to
define backside contact pads 104a, 104b on the backside
surface of substrate 10. Each of contact pads 104a,
104b is associated with a selected portion of the
integrated circuit die as defined by the trenches 72a,
..., 72e. Of course each portion of the die need not
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have a contact pad; contact pads 104a, 104b are only
provided to those portions of the die which require
same. (It is to be understood that conventionally some
types  of transistors do not require backside contacts.)

Next in Fig. 9, a protective/passivation layer 110
is deposited on the backside surface of substrate 10
overlying contact pads 104a and 104b. Then layer 110
is conventionally patterned to define openings 112a and
112b. Each opening 112a and 112b is associated with a
particular electrical contact 90a, 90g on the upper
side surface of silicon layer 20, as shown.

Next in Fig. 10, a deep silicon etch is undertaken
through openings 1i2a and 112b to define vias 116a,
116b extending through substrate 10 and/or silicon
layer 20 to expose the underside portions of electrical
contacts 90a, 90g. This deep silicon etching step uses
a wet or wet/dry or dry etching technique.

Vias 116a, 116b need only be wide enough to
establish good electrical paths to contacts 90a, 90g
and otherwise their dimensions in terms of width are
not critical; neither is their cross-sectional shape
critical. Then as shown in Fig. 10 the remaining
portions of layer 110 may be conventionally stripped
off or kept as a passivation layer.

Next in Fig. 11 by a plating step (electrodeposi-
tion), vias 116a and 116b are filled with a solderable
metal (e.g. nickel, gold, copper) to define posts 124,
130 extending therefrom. In the same electrodeposition
step, metal posts 126, 128 are deposited on metal
contacts 104a, 104b.

Alternatively, posts 126, 128 are formed by screen
printing the desired type of metal on respectively the
backside 104, 104b interconnection leads to establish
the desired thickness for the surface mount posts. The
diameter of the surface mount posts may vary, depending
on the particular application.

“]3=-
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Next in Fig. 12, an (optional) passivation layer
136 is deposited over all exposed surfaces of the
surface mount posts 124, 126, 128 and 130 to a
thickness of 0.8 to 1.2 micrometers. Passivation layer
136 is e.g. polyamide or low temperature oxide.

Then portions of passivation layer 136 are removed
(by masking and etching or other means, for instance
CMP) from the bottom surfaces of each surface mount
post 124, 126, 128, 130, so as to leave the post bottom
surfaces exposed for soldering, such as to a printed
circuit board. The height of the surface mount posts
extending from the lower backside surface of substrate
10 is conventionally 10 to 300 micrometers, or any
other height as needed depending on the mounting
application. '

In Fig. 12 all of the electrical interconnections
to outside of the chip are provided on the backside
surface of substrate 10 by the surface mount posts 124,
126, 128 and 130.

‘ Subsequently (not shown) the wafer is scribed into
individual integrated circuit die along predescribed
scribe lines which are for instance adjacent to
dielectrically filled trenches. Thus as a result of
the scribing step, the various integrated circuit die
are already packaged by the top side cap 100 and the
bottom side passivation layer 136; hence no further
packaging is needed.

Flip Chip Embodiment
In the flip chip embodiment, the initial

processing steps are identical to those shown in Figs.
1 to 5 for the surface mount embodiment, resulting in
the structure of Fig. 13. Again, the flip chip
embodiment is not limited to semiconductor devices of
the type shown. The structure of Fig. 13 is identical
to that of Fig. 5, except that in Fig. 13 the next step
is that passivation layer 160 (which is similar in
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material and thickness to passivation layer 96 in

Fig; 6) is masked using a mask layer (not shown) which
is patterned, with subsequent etching to define contact
openings 164a, 164b, therethrough. Contact openings
164a, 164b, expose a portion of the underlying
electrical contacts 90a, 90g. The goal in this
embodiment is to define both substrate frontside and
backside electrical contacts; openings 164a, 164b
define the frontside contact openings.

Next in Fig. 14, silicon (or other suitable
material) heat sink cap 172 is provided, having formed
thereon (prior to assembly to the substrate 10) metal
(aluminum or a solderable material) interconnect
structures 176a, 176b. Interconnect structures 176a,
176b include interconnect lines on the surface of cap
172 which faces contacts 90a, 90b; these interconnect
lines have a thickness of e.g. 10 to 50 micrometers.
Cap 172 is electrically insulated on all surfaces by
e.g. oxide dielectric layer 175. Interconnect
structures 176a, 176b are then conventionally soldered
or sintered to underlying contacts 90a, 90g. This
electrical contact can be provided by any other
conventional method.

Cap 172 is attached to the underlying structure by
a high performance thermally conductive (and
electrically insulative) epoxy resin layer 168 (or
other high performance adhesive) formed on passivation
layer 160 to a thickness of 25 to 250 micrometers.
Adhesive layer 168 is prevented from fouling the
electrical interconnections (between elements 176a,
176b and 90a, 90b) by masking and etching the adhesive
layer 168 or by polishing it away from the
interconnections. For instance, adhesive layer 168 is
initially formed in a thick layer covering structures
176a, 176b, then etched back to expose the ends of
structures 176a, 176b using a wet or dry etch.
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It is to be understood that cap 172 serves as a
heat sink and supports contact structures 176a,'176b
which connect through vias extending through cap 172 to
form interconnect contacts 174a, 174b on the opposite
surface of cap 172. These interconnect contacts 174a,
174b are suitable for attachment to an underlying
supporting conventional flip chip-type back plate (not
shown) providing mechanical support and electrical
bonds thereto. ’

Next in Fig. 15, (similar to Fig. 7) the backside
surface of substrate 10 is polished or etched away to
expose the lower portions of dielectrically insulated
trenches 72a, ..., 72e. Again, the total thickness of
substrate 10 and silicon layer 20 is minimized by this
removing step to that needed for proper electrical
functioning. ©Next in Fig. 16, backside contacts 178a,
178b are formed, similar to contacts 104a, 104b in
Fig. 8. Next in Fig. 17, backside passivation layer
186 is deposited to a thickness of e.g. 0.5 to 2.5
micrometers using oxide or nitride or an oxide-nitride
"sandwich" material over the backside surface of
substrate 10 and initially over contact areas 178a and
178b, but is then removed from the exposed surfaces by
use of a mask which is then patterned, and etching away
of the unneeded portions of passivation layer 186.

This exposes the bonding area of the power device drain
contact 178a and a collector type drain contact 178b if
desired. (Again the use of the backside contact
depends on the nature of the associated semiconductor
devices). Thus the flip chip configuration of Fig. 17
provides both frontside substrate electrical contacts
174a, 174b through cap 172 and also backside contacts
178a, 178b. The frontside leads are beam or tunnel
lead structures or types to the transistors.

Again, after the steps of Fig. 17, the entire
wafer is conventionally scribed along predetermined

-16-
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scribe lines (not shown); thus as a result of scribing
the chip is complete (packaged), advantageously without
any need for further packaging steps.

Diamond Film Passivation lLaver Embodiment

- The above-described flip chip type and surface
mount embodiments use conventional silicon dioxide or
nitride as the dielectric insulation and passivation
layer between the semiconductor wafer itself and the
heat sink plate. These materials are known to provide
relatively poor heat conduction, due to for instance
the very low thermal conductivity of silicon dioxide of
approximately 2 W/mK. In contrast, diamond film (which
is also a good dielectric insulating material) provides
thermal conductivities of about 2,000 W/mK. Also
diamond is well known to be chemically inert, and due
t6 its having the densest crystal lattice of any known
material, the diffusion of other elements into diamond
is very low. Thus diamond is not only a good
dielectric insulator with excellent thermal
conductivity but it is also a material which serves
effectively as a passivation layer, providing good
corrosion protection.

It has been determined in accordance with
invention that diamond film has the best combination of
thermal conductivity and electrical resistivity of
available materials. Other materials such as aluminum
nitride, aluminum oxide, or silicon carbide also
provide high dielectric insulation but much less
thermal conductivity than diamond. The only materials
providing thermal conductivity similar to that of
diamond film are electrically conductive metals such as
copper and silver, which are not useful for
passivation.

It is well known to provide chemical vapor
deposition (CVD) of diamond film deposited at

-17-
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temperatures of 600° to 950°C and at sub-atmospheric
preséuresw Typically methane or acetylene is used as
the carbon source with significant partial pressure of
atomic. hydrogen. Excitation sources used include
microwave and radio frequency plasmas, hot filament and
thermal plasmas and combustion flames.

It has also been known to achieve a diamond
deposition at temperatures below 600°C, for instance by
using other process gas mixtures such as adding rare
gases to the commonly utilized mixtures of carbon
containing gases and hydrogen, mixtures of alcohols and
water, halogenated gases and other gaseous combination.
Typically growth rates of about 0.2 micrometers per
hour have been achieved at deposition temperatures of
about 400°C.

Methods for depositing diamond film in accordance
with the present invention include low temperature
microwave plasma assisted CVD. An alternative is an
arc jet CVD process. It is known to pattern diamond
films using conventional oxygen-based RIE (reactive ion
etching) processes, as are well known in semi-conductor
fabrication.

Thus in accordance with the invention for the
above-described surface mount embodiment, a diamond
film formed by one of the above described processes (or
any other process) is substituted for passivation layer
96. The diamond film is formed to be a layer e.gq.
approximately 0.5 to 10 micrometers thick (but this is
not limiting). Then the next substitution is, instead
of using an ordinary epoxy material layer 98, a
thermally conductive adhesive such as commercially
available silver epoxy is used to bond the plate 100 to
the diamond film. All other processing steps are as
described above for this embodiment.

Similarly, for the above-described flip chip type
embodiment, passivation layer 160 is a CVD (or other
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type) diamond film approximately 0.5 to 10 micrometers
thick (again this dimension is not limiting). This
diamond film is, as described above for the non-diamond
film flip chip type embodiment, masked using a mask
layer to pattern it to define the contact openings
164A, 164B therethrough. The remaining of the
processing is as described above, using a thermally
conductive (but electrically insulative) high
performance adhesive to bond the heat sink cap 172 to
the diamond film passivation layer 160. Thus the
process steps in terms of structure are similar to
those described above for the non-diamond film flip
chip type embodiment, except for the presence of the
diamond film passivation layer material.

The above description is illustrative and not
limiting; it will be understood by one of ordinary
skill in the art that further modifications will be
apparent in view of this disclosure, and fall within
the scope of the appended claims.
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We Claim:
1. An integrated circuit comprising:
A semiconductor substrate having a principal
surface;
5 a plurality of semiconductor devices formed

in the substrate;

a pattern of conductive lines formed
overlying the principal surface and in electrical
contact with the devices;

10 a diamond film at least partially overlying
the pattern of conductive lines;

a thermally conductive plate bonded to the
diamond film and overlying the pattern of
conductive lines; and

15 a plurality of insulated trenches extending
from the principal surface of the substrate
through the substrate and to an opposing backside
surface thereof. '

20 2. The integrated circuit of Claim 1, further
comprising a plurality of electrically conductive
contacts formed on the backside surface of the
substrate, each conductive contact being in contact
with a selected portion of the backside surface as

25 defined by the plurality of trenches.

3. The integrated circuit of Claim 1, wherein a
thickness of the substrate is less than about

50 micrometers.

30
4. The integrated circuit of Claim 1, further
comprising a second pattern of conductive lines
juxtaposed to the plate and in electrical contact with
the first pattern.
35
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5. The integrated circuit of Claim 1, wherein
the substrate defines a plurality of conductive vias
extending from the principal surface thereof to the
backside surface thereof, each via being in electrical
contact on the principal surface with a portion of the
pattern of conductive lines, and each via forming an
electrical contact on the backside surface.

6. The integrated circuit of Claim 5, wherein
the electrical contacts on the backside surface are
each a post extending from the backside surface.

7. The integrated circuit of Claim 1, wherein
the diamond film has a thickness in the range of 0.5 to
10 micrometers.

8. The integrated circuit of Claim 1, wherein
the diamond film is bonded to the plate by a thermally
conductive adhesive layer.

9. A method of forming an integrated circuit,
comprising the steps of:

providing a semiconductor substrate having a
principal surface;

forming a plurality of semiconductor devices
in the substrate;

forming a plurality of trenches in the
substrate extending from the principal surface
thereof into the substrate to a particular depth;

forming a layer of insulating material in
each of the trenches;

forming a pattern of conductive lines
overlying the principal surface and in electrical
contact with the devices;

forming a diamond film layer overlying the
substrate; '
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bonding a thermal conductive plate to the
diamond film layer and overlying the principal
surface of the substrate; and

removing a portion of the substrate from a
backside surface thereof opposing the principal
surface, thereby exposing at least a bottom part
of each of the trenches.

10. The method of Claim 9, further comprising the
steps of:

forming a conductive layer on the backside
surface; and

patterning the conductive layer into a
plurality of contact regions, each contact region
being in contact with a selected portion of the
backside surface as defined by the plurality of
trenches.

11. The method of Claim 9 wherein the step of
removing leaves a remaining thickness of the substrate
of less than about 100 micrometers.

12. The method of Claim 9, further comprising the
step of forming a second pattern of conductive lines on
a surface of the plate prior to the step of bonding;

wherein the step of bonding comprises
electrically contacting portions of the second
pattern to portions of the first pattern.

13. The method of Claim 9 wherein the step of
bonding comprises applying a thermally conductive

adhesive between the diamond f£ilm layer and the plate.

14. The method of Claim 9, further comprising the
steps of:

-2
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forming a plurality of vias extending from
the backside surface to the principal surface of
the substrate, after the step of removing;

providing conductive material in each of the
vias, the conductive material in each via being in
electrical contact on the principal surface with a
portion of the pattern of conductive lines, and
the conductive material in each via forming an
electrical contact on the backside surface.

15. The method of Claim 14, wherein the step of

providing conductive material comprises forming a layer

of the conductive material on the backside surface, and

further comprising:

15

20

forming the layer of conductive material into
a plurality of posts extending outward from the
backside surface, each post being electrically
connected to the conductive material in one of the
vias.

16. The method of Claim 9, wherein the diamond

£film layer is formed to a thickness in a range of 0.5

to 10 micrometers.
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AMENDED CLAIMS

[received by the International Bureau on 18 September 1995 (18.09.95);

original claims 1,6-9,11,13 and 16 amended; new claims
17 and 18 added; remaining claims unchanged (4 pages)}

1. An integrated circuit comprising:

A semiconductor substrate having a principal
surface and a thickness less than about 100
micrometers;

a plurality of semiconductor devices formed in
the substrate;

a pattern of conductive lines formed overlying
the principal surface and in electrical contact with
the devices;

an electrically insulating film at least
partially overlying the pattern of conductive lines;

a thermally conductive plate permanently bonded
to the insulating film and overlying the pattern of
conductive lines; and

a plurality of insulated trenches extending
from the principal surface of the substrate through
the substrate and to an opposing backside surface

. thereof.

2. The integrated circuit of Claim 1, further
comprising a plurality of electrically conductive
contacts formed on the backside surface of the substrate,
each conductive contact being in contact with a selected
portion of the backside surface as defined by the
plurality of trenches.

3. The integrated circuit of Claim 1, wherein a
thickness of the substrate is 1less than about
50 micrometers.

4. The integrated circuit of Claim 1, further
comprising a second pattern of conductive lines
juxtaposed to the plate and in electrical contact with
the first pattern.

~24-

[

AMENDED SHEET (ARTICLE 1)

EX1058, Page 412



10

15

20

25

30

35

WO 95/31006 PCT/US95/05217

5. The integrated circuit of Claim 1, wherein the
substrate defines a plurality of conductive vias
extending from the principal surface thereof to the
backside surface thereof, each via being in electrical
contact on the principal surface with a portion of the
pattern of conductive lines, and each via forming an
electrical contact on the backside surface.

6. The integrated circuit of Claim 5, wherein the
electrical contacts on the backside surface are each a
post extending from the backside surface.

7. The integrated circuit of Claim 1, wherein the
insulating film has a thickness in the range of 0.5 to 10
micrometers.

8. The integrated circuit of Claim 1, wherein the
insulating film is bonded to the plate by a thermally
conductive adhesive layer.

9. A method of forming an integrated circuit,
comprising the steps of:

providing a semiconductor substrate having a
principal surface;

forming a plurality of semiconductor devices in
the substrate;

forming a plurality of trenches in the
substrate extending from the principal surface
thereof into the substrate to a particular depth;

forming a layer of insulating material in each
of the trenches;

forming a pattern of conductive lines overlying
the principal surface and in electrical contact with
the devices;

forming an electrically insulating £ilm layer
overlying the substrate;
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permanently bonding a thermal conductive plate
to the insulating film layer and overlying the
principal surface of the substrate; and

removing a portion of the substrate from a
backside surface thereof opposing the principal
surface, thereby exposing at least a bottom part of
each of the trenches and reducing a thickness of the
substrate to less than about 100 micrometers.

10. The method of Claim 9, further compriging the
steps of:

forming a conductive layer on the backside
surface; and

patterning the conductive layer into a
plurality of contact regions, each contact region
being in contact with a selected portion of the
backside surface as defined by the plurality of
trenches.

.11. The wmethod of Claim 9 wherein the step of
removing leaves a remaining thickness of the substrate of
less than about 50 micrometers.

12. The method of Claim 9, further comprising the
step of forming a second pattern of conductive lines on
a surface of the plate prior to the step of bonding;

wherein the step of ©bonding comprises
electrically contacting portions of the second
pattern to portions of the first pattern.

13. The method of Claim 9 wherein the step of
bonding comprises applying a thermally conductive

adhesive between the insulating film layer and the plate.

14. The method of Claim 9, further comprising the
steps of:
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forming a plurality of vias extending from the
backside surface to the principal surface of the
substrate, after the step of removing;

_ providing conductive material in each of the
vias, the conductive material in each via being in
electrical contact on the principal surface with a
portion of the pattern of conductive lines, and the
conductive material in each wvia forming an
electrical contact on the backside surface.

15. The method of Claim 14, wherein the step of
providing conductive material comprises forming a layer
of the conductive material on the backside surface, and
further comprising:

forming the layer of conductive material into

a plurality of posts extending outward from the

backside surface, each post being electrically

connected to the conductive material in one of the
vias.

16. The method of Claim 9, wherein the insulating
film layer is formed to a thickness in a range of 0.5 to

10 micrometers.

17. The integrated circuit of Claim 1, wherein the
insulating film is a diamond f£ilm.

18. The method of Claim 9, wherein the insulating
film is a diamond f£ilm.
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1808304

917f424a2b90ebc59bffec2ee3517330098d

no

39

Warnings:

Information:

12

Foreign Reference W02009043058.pdf

1578557

228184b3c9ac223c414567107d85cead0b
485ce

no

39

Warnings:

Information:

13

1718526

Foreign Reference W02009064677.pdf

294d2f50b3e01da8eab1ac0933a5b535603}
89931

no

44

Warnings:

Information:

14

NPL Documents

719737

syndite.pdf

Tea07elabec3a8f6275db5e67c75941705

a2189

no

Warnings:

Information:

15

Foreign Reference ke200307178222.pdf

383608

7865815bf76edea2c15b617fdc492bfal6be]
9a6b

no

Warnings:

Information:

16

420648

Foreign Reference jp2003071718eng222.pdf

€70413556f7b8926acee98f807b93d17ded
04d88

no

Warnings:

Information:

17

Foreign Reference wo95.pdf

1954710

1c0e6291e8df8db15e256f2939536152428

no

48

Warnings:

Information:

Total Files Size (in bytes);

16936241
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 04/06/2011

Thereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

DX EFS Web

[ facsimile to

[] the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop. . Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTO/SB/08B listing _ 168  references submitted for
consideration, which contains a list of all patents, publications and all other items that have
come to the attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c¢).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|z All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this _ 06 dayof __ April ,2011.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 12/726,786
Filing Date 3/18/2010

First Named Inventor Chien-Min Sung
Art Unit

Examiner Name

Sheet | [ of | Attorney Docket Number 00802-32779.NP.CIP2
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* No.! Number-Kind Code? @ MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2006/0135050 06/22/2006 Petersen et al.
5011513 04/1991 Zador et al.
6258138 07/2001 DeVoe et al.
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! T - oW Date Applicant of Cited Document Relevant Passages or Relevant T
Country Code?- Number™ — Kind Code MM-DD-YYYY Figures Appear
JP 2004/025401 01/29/2004 Airtec Japan: KK et al.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 12/726,786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.

PCT Application PCT/US2007/024165; filed 11/16/2007; Chien-Min Sung; International Search Report
mailed 05/23/2011

US Application 12/328,338; filed 12/04/2008; Chien-Min Sung; Office Action issued 05/10/2011

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PCT/US2007/024165
PATENT COOPERATION TREATY E @ = ﬂ v E

From the INTERNATIONAL SEARCHING AUTHORITY

o JUN -

OSBORNE DAVID W.

THORPE NORTH & WESTERN
THORPE NORTH & WESTERN, LLP PO BOX 1219 SANDY NOTIFICATION OF TRANSMITTAL OF
UT 840911219 USA THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/year) 23 MAY 2011 (23.05.2011)

Applicant's or agent's file reference

00802-24462.NP.CIP. P& T
International application No. International filing date
(day/month/year)

PCT/US2007/024165 16 NOVEMBER 2007 (16.11.2007)

Applicant

FOR FURTHER ACTION  See paragraphs 1 and 4 below

SUNG CHIEN-MIN

1. |E The applicant is hereby notified that the international search report and the written opinion of the International Searching

Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time [imit for filing such amendments is normally two months from the date of transmittal of the

international search report.
Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9.011.

2. I:] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
D the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

L—_I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders
The applicant may submit comments on an informal basis on the written opinion of the International Searching
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated
Offices unless an international preliminary examination report has been or is to be established. Following the
expiration of 30 months from the priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the
international application, or of the priority claim, must reach the International Bureau before the completion of the
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international

preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.

In rﬁspec9t of ot}lller designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed

within 19months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, COMMISSIONER
. Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-8755

Form PCT/ISA/220 (July 2010)
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report.

http://www kipo.go kr/en/ => PCT Services => PCT Services

ID : PCT international application number
PW: 2DWQD2EV

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com
Email: ipkc@ipkcenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)
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PCT/US2007/024165
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent’s file reference FOR FURTHER see Form PCT/ISA/220

00802-24462.NP.CIP. ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/US2007/024165 16 NOVEMBER 2007 (16.11.2007) | 16 NOVEMBER 2006 (16.11.2006)
Applicant

SUNG CHIEN-MIN

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.
D 1t is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

& the international application in the language in which it was filed

a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.65is(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

2, [:I Certain claims were found unsearchable (See Box No. II)

3. I:I Unity of invention is lacking (See Box No. III)

4. With regard to the title, .
XI the text is approved as submitted by the applicant.
I:] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.
I:l the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published With the abstract is Figure No. 1
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2007/024165

A. CLASSIFICATION OF SUBJECT MATTER

B24D 7/06(2006.01)i, HOIL 21/304(2006.01)i, B24D 18/00(2006.01)i, B24D 3/02(2006.01}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B24D 7/06; B24D 3/00; B24D 11/00; B24D 15/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:cutting, device, polycrystalline, tip

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2004-025401 A (AIRTEC JAPAN:KK et al.) 29 January 2004 1-8,11,13,15-22
see paragraph 11 - paragraph 18; claim 2 and figure 1. ,25-30,41,42
Y 12
A 9,10,14,23,24
,31-40,43-45
Y US 6319108 Bl (ADEFRIS; NEGUS B. et al.) 20 November 2001 12
A see column 3, line 47 - column 11, line 3 and figure 3. 1-11,13-45
A US 2006-0135050 Al (JOHN PETERSEN et al.) 22 June 2006 1-45

see paragraph 22 — paragraph 80 and figure 1.

D Further documents are listed in the continuation of Box C. Xl See patent family annex.
* Special categories of cited documents: “T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) : considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
23 MAY 2011 (23.05.2011) 23 MAY 2011 (23.05.2011)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Dacjeon, 189 Cheongsa-ro, KIM, DONG JIN
o Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5415

Form PCT/ISA/210 (second sheet) (July 2008)

EX1058, Page 447



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2007/024165

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2004-025401 A 29.01.2004 None

US 6319108 Bt 20.11.2001 AU 2000-59174 A1 30.01.2001
CN 1359322 AQ 17.07.2002
EP 1198529 A2 24.04.2002
JP 04-582980 B2 10.09.2010
JP 2003-504218 A 04.02.2003
JP 2003-504218 T 04.02.2003
JP 4582980 B2 17.11.2010
KR 10-2002-0029075 A 17.04.2002
TW 533229 A 21.05.2003
W 533229 B 21.05.2003
WO 01-04227 A2 18.01.2001
WO 01-04227 A3 18.01.2001
WO 01-04227A2 18.01.2001
WO 01-04227A3 07.09.2001

US 2006-0135050 A1 22.06.2006 CN 101080305 AC 28.11.2007
EP 1827763 A1l 05.09.2007
JP 2008-524000 A 10.07.2008
JP 2008-524000 T 10.07.2008
KR 10-2007-0086274 A 27.08.2007
KR20070086274A 27.08.2007
KR20070086274A 27.08.2007
US 7169029 B2 30.01.2007
WO 2006-065411 A1l 22.06.2006
WO 2006-065411 A1 22.06.2006

Form PCT/ISA/210 (patent family annex) (July 2008)
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PCT/US2007/024165

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To:
OSBORNE DAVID W.

SANDY UT 84091-1219 USA

THORPE NORTH & WESTERN, LLP PO BOX 1219

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/monthiyear) 23 MAY 2011 (23.05.2011)

Applicant's or agent's file reference FOR FURTHER ACTION
00802-24462.NP.CIP. See paragraph 2 below
International application No. International filing date (day/month/year) Priority date(day/month/year)

PCT/US2007/024165 16 NOVEMBER 2007 (16.11.2007) |16 NOVEMBER 2006 (16.11.2006)

International Patent Classification (IPC) or both national classification and IPC

B24D 7/06(2006.01)i, HOIL 21/304(2006.01)i, B24D 18/00(2006.01)i, B24D 3/02(2006.01)i

Applicant
SUNG CHIEN-MIN

Box No. I Basis of the opinion

Box No. II Priority

LI XOEEX

2. FURTHER ACTION

For further options, see Form PCT/ISA/220.

1. This opinion contains indications relating to the following items:

Box No. III  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV~ Lack of unity of invention

Box No.V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited

Box No. VII  Certain defects in the international application

Box No. VIIT Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
Intemnational Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written

opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the

IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/KR
Korean Intellectual Property Office
Government Complex-Daejeon, 189
Cheongsa-ro, Seo-gu, Daejeon 302-
701, Republic of Korea

Fac;imile No. 82-42-472-7140

Date of completion of this opinion |Authorized officer
23 MAY 2011 (23.05.2011) KIM, DONG JIN

Telephone No.82-42-481-5415
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International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2007/024165

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of
& the international application in the language in which it was filed

D a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. L__l This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:
a. type of material
a sequence listing
D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

¢. time of filing/furnishing
I_—__] contained in the international application as filed.
I__—] filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

4. D In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been
filed or furnished, the required statements that the information in the subsequent or additioan! copies is identical to that

in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I)(April 2007)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2007/024165

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 9- 10, 12-14,21-45 YES
Claims  1-8, 11, 15-20 ) NO

Inventive step (IS) Claims 9, 10, 14, 23-24, 31-40, 43-45 YES
Claims  1-8, 11-13, 15-22,25-30, 41, 42 NO

Industrial applicability (IA)  Claims  1-45 YES
Claims ~NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: JP 2004-025401 A (AIRTEC JAPAN:KX et al.) 29 January 2004
D2: US 6319108 Bl (ADEFRIS; NEGUS B. et al.) 20 November 2001
D3: US 2006-0135050 Al (JOHN PETERSEN et al.) 22 June 2006

1. Novelty and Inventive Step

1.1 Claims 1-10

1.1.1 Claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1, discloses a
diamond grinding wheel comprising a abrasive chip and an abrasive element. Accordingly, claim 1 is
substantially the same as D1. Therefore, claim 1 lacks novelty under PCT Article 33(2).

1.1.2 Claim 2
The cutting tip of claim 2 is already disclosed in document D1{see figure 4). Therefore, claim 2
lacks novelty under PCT Article 33(2).

1.1.3 Claims 3-8
The additional feature of claims 3-8 is already disclosed in document D1(see figure 1). Therefore,
claims 3-8 lack novelty under PCT Article 33(2).

1.1.4 Claims 9 and 10

The cutting device of claim 9 differs from the disclosures of DI-D3 in that it includes the cutting
elements distributed on the cutting device in alternating orientations. The cutting device of claim 10
differs from the disclosures of DI1-D3 in that it includes the secondary cutting element. Therefore,
claims 9 and 10 meet the requirements of PCT Article 33(2) and (3) with respect to novelty and
inventive step.

1.2 Claims 11-24

1.2.1 Claim 11

D1, which is considered to be the closest prior art to the subject matter of claim 11, discloses
abrasive element and abrasive tip. Accordingly, claim 11 is substantially the same as D1. Therefore,
claim 11 lacks novelty under PCT Article 33(2).

1.2.2 Claim 12

D2, which is considered to be the closest prior art to the subject matter of claim 12, discloses
uniformly distributed cutting element. Accordingly, claim 12 is substantially correspond as D1 and
D2. Therefore, claim 12 lacks inventive step under PCT Article 33(3).

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (April 2007)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V

1.2.3 Claim 13

The cutting device of claim 13 dependent on claim 11 is not disclosed in D1, but was generally known
in the art at the time of filing this application. Accordingly, claim 13 does not involve an inventive
step under PCT Article 33(3).

1.2.4 Claim 14

The cutting device of claim 14 differs from the disclosures of D1-D3 in that it includes the cutting
depth of less than about 20 microns when used to abrade a workpiece. Therefore, claim 14 meets the
requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step.

1.2.5 Claim 15
The cutting device of claim 15 dependent on claim 11 is already disclosed in document Dl(see figure
4). Therefore, claim 15 lacks novelty under PCT Article 33(2).

1.2.6 Claims 16-20
The additional feature of claims 16-21 is already disclosed in document D1(see figure 1). Therefore,
claims 16-21 lack novelty under PCT Article 33(2).

1.2.7 Claims 21-22

The cutting device of claims 21 and 22 dependent on claim 11 is not disclosed in D1, but was generally
known in the art at the time of filing this application. Accordingly, claims 21 and 22 do not involve
an inventive step under PCT Article 33(3).

1.2.8 Claims 23-24

The cutting device of claim 23 differs from the disclosures of D1-D3 in that it includes the distance
of from about 100 microns to about 800 microns. The cutting device of claim 24 differs from the
disclosures of D1-D3 in that it includes the distance of about 500 microns. Therefore, claims 23 and
24 meet the requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step.

1.3 Claims 25-30, 41 and 42

The cutting device of claims 25-30, 41 an 42 dependent on claims 1 or 11 is not disclosed in D1, but
was generally known in the art at the time of filing this application. Accordingly, claims 25-30, 41
and 42 do not involve an inventive step under PCT Article 33(3).

1.4 Claims 3140, 4345

The method of forming a cutting device of claim 31 differs from the disclosures of D1-D3 in that it
includes a arranging on the substrate a plurality of individual polycrystalline cutting elements, each
of the plurality of individual polycrystalline cutting elements having a substantially matching
geometric configuration. And it is not obvious to a person skilled in the art by the documents, taken
alone or in combination. Therefore, claims 32-40 and 43-45 meet the requirements of PCT Article 33(2)
and (3) with respect to novelty and inventive step.

2. Industrial Applicability
Claims 1-45 are industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 08/23/2011

Thereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

DX EFS Web

[ facsimile to

[] the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop. . Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|z All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
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] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this _23rd  day of _ August , 2011.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO ‘Application Number 12/726,736
Filing Date 3/18/2010
INFORMATION DISCLOSURE First Named Inventor Chien-Min Sung
STATEMENT BY APPLICANT Art Unit
(Use as many sheets as necessary) Examiner Name
Sheet | [ of | Attorney Docket Number 00802-32779.NP.CIP2
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* No.! Number-Kind Code? @ MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2004/0107648 06/2004 Sung
2010/0139174 06/2010 Sung
FOREIGN PATENT DOCUMENTS
Examiner | Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! S T P TSway Date Applicant of Cited Document Relevant Passages or Relevant T°
Country Code?- Number™ — Kind Code MM-DD-YYYY Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 12/726,786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* | No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T
country where published.
US Application 13/021,350; filing date 02/04/2011; Chien-Min Sung; office action issued 08/31/2011
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an

application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,

and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 11218553
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 19-0OCT-2011
Filing Date: 18-MAR-2010
Time Stamp: 14:04:43
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79373
1 Transmittal Letter trans.PDF no 4
0d84f42e70a2ef1da990b5bb6453076d559]
85812
Warnings:

Information:
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. R 103758
Information Disclosure Statement (IDS)

2 Form (SBOS) a.PDF no 1
74a453078¢f76fbc906b9859238290b250
48aba
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
Inf tion Discl Stat t (IDS) 76603
nformation Disclosure Statemen
3 Form (5B08) b.PDF no 1
Bafalae6122e1b6497b11¢9462861010304
16aa8
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
676545
4 Non Patent Literature oa.pdf no 13
8b9d0fc27 1b95cc60d0581a546¢f1d044407]
0026
Warnings:
Information:
Total Files Size (in bytes); 936279

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 10/19/2011

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this _19"  day of _ October _, 2011.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/0SA (08-03)

Approved for use through 07/31/2006. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 12/726,786
Filing Date 3/18/2010

First Named Inventor Chien-Min Sung
Art Unit

Examiner Name

Sheet | [ of | Attorney Docket Number 00802-32779.NP.CIP2
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* | No.! Number-Kind Code? " MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
5243790 09/14/1993 Gange
FOREIGN PATENT DOCUMENTS

Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! 3 T - oW Date Applicant of Cited Document Relevant Passages or Relevant T®

Country Code?- Number™ — Kind Code MM.DDYYYY Figures Appear

CN 1494984 05/12/2004 Read Co. Ltd.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 11253122
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 24-0CT-2011
Filing Date: 18-MAR-2010
Time Stamp: 17:14:12
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79461
1 Transmittal Letter trans.PDF no 4
6763e00d16ea0aa971080fcb74d256b9bf0
50be3
Warnings:

Information:
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104029
a.PDF no 1

111ef3b63306d9e00f8c4addccob12d5971
ed149

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

3303468
3 Foreign Reference CN1494984A.pdf no 20

aca859c9dbc95f1ff39f8b2faebc5d4781bc3
28a

Warnings:

Information:

Total Files Size (in bytes); 3486958

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 10/24/2011

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|z All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this 24™ day of _October , 2011.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 127726786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.

US Application 12/715,583; filing date 03/02/2010; Chien-Min Sung; office action issued 10/25/2011

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 12156478
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 24-FEB-2012
Filing Date: 18-MAR-2010
Time Stamp: 16:24:46
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
79344
1 Transmittal Letter trans.PDF no 4
TS e a2 24D
Warnings:

Information:
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76632
a.PDF no 1

2a499d0fd3ce506bf8a702c2ddf14cee9d46)
561d

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

1019408
3 Non Patent Literature oa.pdf no 19

96bfaabac56b36ef7f5h7386d8b038a51342)
cc9%6

Warnings:

Information:

Total Files Size (in bytes); 1175384

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 02/24/2012

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this _24th  day of _ February , 2012.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08A (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known
Application Number «Patent Patent Application Number»
Filing Date «Patent Patent Filing Datey

INFORMATION DISCLOSURE First Named Inventor «Patent First Named Inventon
STATEMENT BY APPLICANT Art Unit «Examiner and Art Unit Art Unit: (Once)»

Substitute for form 1449/PTO

(Use as many sheets as necessary) Examiner Name «Examiner and Art Unit Patent Examiner / Full Name:
(Once)»
Sheet | [ of | Attorney Docket Number «Matter Matter ID»

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* | No.! Number-Kind Code? 7™ MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2002/0164928 11/2002 Tolles
2008/0153398 06/2008 Sung
7658666 02/2010 Sung

FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! 3 T - oW Date Applicant of Cited Document Relevant Passages or Relevant T
Country Code?- Number™ — Kind Code MM-DD-YYYY Figures Appear
EP1075898 02/2001 Tanaka et al.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
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{AZ) Transiate this text A dresser (21) for dressing a polishing pad used for
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dresser principal (22} and a dressing-working part (23) which is provided as a
body other than the dresser principal (22}, and a holding means for holding the
dressing-working part (23) in such a manner that the dressing-working part (23}
can be attached o and detached from the dresser principal (22).
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Electronic Acknowledgement Receipt

EFSID: 12464646
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 04-APR-2012
Filing Date: 18-MAR-2010
Time Stamp: 11:32:58
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79361
1 Transmittal Letter trans.PDF no 4
7cedb3d2dd117f1355¢3706d8dfbddb9121]
684fc
Warnings:

Information:
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Information Disclosure Statement (IDS)

2 Form (SBOS) a.PDF no 1
1d638a81a8f182839da75¢7f269c6a98bc94|
daad
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
Inf tion Discl Stat t (IDS) 76632
nrormation Liscliosure >tatemen
3 Form (5B08) b.PDF no 1
40e388abfdddd0d03e2e927026144ffbdba
2314f
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
1652102
4 Non Patent Literature oa.pdf no 31
0c041392a865415ad35fff8e67a096¢05 38!
b36
Warnings:
Information:
5012809
5 Foreign Reference EP1075898.pdf no 29
4438f6d902080056b0087c054513e271017|
f368
Warnings:
Information:
Total Files Size (in bytes); 6926171

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 04/04/2012

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop. ~  Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.
. /Kelley Warner/
DOCKET NO.: 00802-32779 NP.CIP2 Kelley Warner

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this_4"  day of _April _,2012.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44,989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 12/726,786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 3356-32779.NP.CIP2
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.
US Application 12/267,172; filing date 11/07/2008; Chein-Min Sung; office action issued 01/03/2012
Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an

application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,

and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 12594065
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 20-APR-2012
Filing Date: 18-MAR-2010
Time Stamp: 15:45:23
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79314
1 Transmittal Letter trans.PDF no 4
07cdf186a0fa0125920a18e3ddf9477115d7|
88c0
Warnings:

Information:
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75989
b.PDF no 1

dd0cff3327058cc4414¢353975%9a%c9ad0c|
55de

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

342849
3 Non Patent Literature oa.pdf no 9

2¢36b48721dcba1fed167c8df001d08f79<d
4545

Warnings:

Information:

Total Files Size (in bytes); 498152

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 04/20/2012

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 3356-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 3356-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 3356-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 3356-32779.NP.CIP2
Page 4 of 4

Dated this _20th  day of _ April ,2012.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 127726786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.

US Application 13/021,350; filed 02/04/2011; Chien-Min Sung; office action issued 02/07/2012

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 12722097
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 07-MAY-2012
Filing Date: 18-MAR-2010
Time Stamp: 18:14:47
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79361
1 Transmittal Letter 32779NPCIP2-Trans.PDF no 4
59a588ach5a9fc682feb7ce785da7bf2dd7e]
552¢
Warnings:

Information:
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76562
32779NPCIP2-B.PDF no 1

7c21aa772dc9d5b0d5896d 4 3ae1f7db2d2|
66559

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

342849
3 Non Patent Literature officeaction.pdf no 9

2¢36b48721dcba1fed167c8df001d08f79<d
4545

Warnings:

Information:

Total Files Size (in bytes); 498772

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 05/07/2012

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this_ 7" day of _May ,2012.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08A (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known

Substitute for form 1449/PTO Application Number 12/726,786
Filing Date 3/18/2010
INFORMATION DISCLOSURE First Named Inventor Chien-Min Sung
STATEMENT BY APPLICANT Art Unit
(Use as many sheets as necessary) Examiner Name
Sheet | [ of | Attorney Docket Number 00802-32779.NP.CIP2
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* | No.! Number-Kind Code? " MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2004/0180617 09/2004 Goers
2008/0076338 03/2008 Andrews et al.
2010/0015898 01/2010 An et al.
2010/0203811 08/2010 Philipossian et al.
6196911 03/2001 Preston et al.
6899592 05/2005 Kojima et al.
7150677 12/2006 Yamashita et al.
2004/0203325 10/2004 Donohue
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! T - oW Date Applicant of Cited Document Relevant Passages or Relevant T
Country Code?- Number™ — Kind Code MM.DDYYYY Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 127726786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.

US Application 12/255,823; filing date 10/22/2005; Chien-Min Sung; office action issued 03/07/2012

US Application 12/168,110; filing date 07/05/2008; Chien-Min Sung; office action issued 05/14/2012

US Application 12/715,583; filing date 03/02/2010; Chien-Min Sung; office action issued 03/21/2012

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 12958431
Application Number: 12726786
International Application Number:
Confirmation Number: 1959
Title of Invention: CMP Pad Dressers with Hybridized Abrasive Surface and Related Methods
First Named Inventor/Applicant Name: Chien-Min Sung
Customer Number: 20551
Filer: David William Osborne/kelley warner
Filer Authorized By: David William Osborne
Attorney Docket Number: 00802-32779.NP.CIP2
Receipt Date: 07-JUN-2012
Filing Date: 18-MAR-2010
Time Stamp: 14:09:59
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
79587
1 Transmittal Letter Trans.PDF no 4
£12470843160e3545f2be68b3224b1b316a
0612
Warnings:

Information:
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Inf tion Discl Stat t (IDS) 106427
nrormation Liscliosure >tatemen
2 Form (SBOS) A.PDF no 1
a9282ed610f2bcf90e02b34c36e5dc778264]
9cd9
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
Inf tion Discl Stat t (IDS) 77813
nrormation Liscliosure >tatemen
3 Form (5B08) B.PDF no 1
800290e521d3e4c6a0d93dffd63a51e3d33
3e8e0
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
1476592
4 Non Patent Literature 327790A.pdf no 28
3e2c0ced3dc9922353a359e581a33b3e80)]
75e49
Warnings:
Information:
1549910
5 Non Patent Literature 32779NPOA . pdf no 30
1388¢7700899be53c5ea824e32426c4fdad
5efd7
Warnings:
Information:
250406
6 Non Patent Literature 25023DIVCONOA.pdf no 7
fa96fc3ab4692bffb15f871767f5¢7d197¢79
Warnings:
Information:
Total Files Size (in bytes); 3540735
This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.
New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE

ART UNIT:
EXAMINER:

CERTIFICATE OF MAILING
FIRST NAMED UNDER37C.F.R.§ 1.8
INVENTOR:  Chien-Min Sung DATE OF DEPOSIT: 06/07/2012

1 hereby certify that this paper or fee (along with
any paper or fee referred to as being attached or
enclosed) is being submitted on the date indicated
FILED: 3/18/2010 above via:

X EFS Web

[] facsimile to

[ the United States Postal Service with sufficient
postage as first class mail addressed to: Mail

SERIAL NO.: 12/726,786

CONF.NO.: 1959

FOR: CMP PAD DRESSERS WITH Stop o Commissioner for
HYBRIDIZED ABRASIVE SURFACE Patents, P.O. Box 1450, Alexandria, VA
AND RELATED METHODS 22313-1450.

/Kelley Warner/
Kelley Warner

DOCKET NO.: 00802-32779.NP.CIP2

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §§ 1.56, 1.97 and 1.98

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir/Madam:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the Applicant requests
consideration of this Information Disclosure Statement, which is being submitted in accordance with:
X 37 C.F.R. § 1.97(b)(1) or (3), within three months of the filing date of the application, or
before a first office action on the merits, whichever occurs last;
L] 37 C.F.R. § 1.97(c), after a first office action on the merits, but before a Final Office Action
or a Notice of Allowance, whichever occurs first, and is accompanied by EITHER a
statement in accordance with 37 C.F.R. § 1.97(¢), OR the fee set forth in 37 C.F.R. §
1.17(p); or
L] 37 C.F.R. § 1.97(d), after a Final Office Action or Notice of Allowance, whichever occurs

first, but on or before payment of the issue fee, and is accompanied by BOTH a statement in
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 2 of 4

accordance with 37 C.F.R. § 1.97(¢), AND the fee set forth in 37 C.F.R. § 1.17(p).

SUBMISSIONS

Please find enclosed, pursuant to 37 C.F.R. §§ 1.97 and 1.98:

X Form PTO/SB/08A and/or PTOQ/SB/08B listing the references submitted for consideration,
which contains a list of all patents, publications and all other items that have come to the
attention of one or more of the individuals designated in 37 C.F.R. § 1.56(c).

X Legible copies of the listed non-patent documents, unpublished U.S. applications

and foreign documents or their relevant portions are included.

|:| All English translations of each non-English reference, if any, within the possession,
custody, control or availability of anyone designated in 37 C.F.R. § 1.56(c) (see 37
C.F.R. §1.98 are included.

O] For all listed references that are not either in the English language, or accompanied
by a translation into English, a concise explanation of relevance as required under

37 C.E.R. § 1.98(a)(3) is enclosed attached to each.

Copics of references listed on the enclosed PTO/SB/08A and/or PTO/SB/08B are not enclosed:

O] because, under 37 C.F.R. § 1.98.(d), they were previously cited by or submitted to

the Office in application number , which is relied upon for
an earlier filing date under 37 C.F.R. § 1.20.

O] because they are substantially cumulative of an enclosed reference.

STATEMENT IN ACCORDANCE WITH 37 C.F.R. § 1.97(¢)
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 3 of 4

] I'hereby certify that each item contained in the information disclosure statement was first cited in
a communication from a foreign patent office in a counterpart foreign application not more than three months
prior to the filing of the information disclosure statement.

] I hereby certify that no item contained in the information disclosure statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of the
person signing the certification after making reasonable inquiry, no item of information contained in the
information disclosure statement was known to any individual designated in §1.56(c) more than three months

prior to the filing of the information disclosure statement.

REMARKS

While no representation is made that any of these references may be “prior art” within the meaning
of that term in accordance with 37 C.F.R. §§ 102 or 103, the enclosed list of references is disclosed so as to
comply with the duty of disclosure set forth in 37 C.F.R. § 1.56.

Moreover, while no representation is made that a specific search of office files or patent office
records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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Art Unit:

Examiner:

Serial No.: 12/726,786

Docket No.: 00802-32779.NP.CIP2
Page 4 of 4

Dated this_7"  dayof _ June  ,2012.

Respectfully submitted,

/David W. Osborne/

David W. Osborne
Attorney for Applicant
Registration No. 44989

THORPE NORTH & WESTERN, LLP
Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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PTO/SB/08A (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known
Application Number 12/726,786
Filing Date 3/18/2010

INFORMATION DISCLOSURE First Namod [nventor Chien-Min Sung
STATEMENT BY APPLICANT Art Unit

(Use as many sheets as necessary) Examiner Name

Substitute for form 1449/PTO

Sheet | [ of | Attorney Docket Number 00802-32779.NP.CIP2

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where Relevant
Initials* | No.! Number-Kind Code? " MM-DD-YYYY Applicant of Cited Document Passages or Relevant Figures Appear
2008/0271384 11/06/2008 Puthanangady et al.
7198553 04/03/2007 Goers

FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines, Where
Initials* No.! 3 T - oW Date Applicant of Cited Document Relevant Passages or Relevant T
Country Code?- Number™ — Kind Code MM.DDYYYY Figures Appear
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant. *Applicant’s unique citation designation number (optional). > See Kinds Codes of USPTO Patent Documents at
www.uspto.gov or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For Japanese patent documents, indication of the year of
the reign of the Emperor must precede the serial number of the patent document. > Kind of document by the appropriate symbols as indicated on the document under WIPO
Standard ST.16 if possible. © Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this
form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08B (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Complete if Known
Substitute for form 1449/PTO Application Number 127726786
INFORMATION DISCLOSURE Filing Date 3/18/2010
STATEMENT BY APPLICANT First Named Inventor Chien-Min Sung
(Use as many sheets as necessary)
Art Unit
Examiner Name
Sheet | of | Attorney Docket Number | 00802-32779.NP.CIP2

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Initials* No.! | magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or T2
country where published.

PCT Application PCT/US2011/052627; filing date 09/21/2011; Chien-Min Sung; International Search
Report mailed 05/11/2012

Examiner Date
Signature Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
! Applicant’s unique citation designation number (optional). *Applicant is to place a check mark here if English language Translation is attached. This collection of
information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an
application. Confidentially is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing,
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O.
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. Send to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PCT/US2011/052627
PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
DAVID W. OSBORNE P C T

THORPE NORTH & WESTERN, LLP PO BOX 1219 SANDY NOTIFICATION OF TRANSMITTAL OF

TE% 1 ] THE INTERNATIONAL SEARCH REPORT AND
D @ ZE LUSV E THE WRITTEN OPINION OF THE INTERNATIONAL
[l MAY 18 2012

SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)

Date of mailing

'THORPE NORTH & Y'ESTERN (day/month/vear) 11 MAY 2012 (11.05.2012)

Applicant's or agent's file reference
3356-32820.PCT2
International application No. International filing date -

PCT/US2011/052627 “21'SEP’

Applicant -

FOR FURTHER ACTION  See paragraphs 1 and 4 below

Shrcvoss Vol st

EMBER 2011 (21:69.2011)

SUNG CHIEN-MIN et al

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith. cedin
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two.months from the; Qgtq of transmittal of the
international search report. s 80T gl e
Where? Directly to the International Bureau of WIPO, 34 chemin.des
1211 Geneva 20, Switzerland, Facsimile No.. 23
For more detailed instructions, see PCT Applicant's.Guide,

2. I—__l The applicant is hereby notified that no international search.zeport ed an
Article 17(2)(a) to that effect and the written opinion of the International Searching Auth:

transmitted herewith, ****

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is nofified that:
D the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the,vapglicia_;r\g(t w111b visimade.
4. Reminders : B

The applicant may submit comments on an informal basis.ofn the v r
Authority to the International Bureau. The International Burgau wi mments.to.all designated
Offices unless an international preliminary examination repo to'be-established: Followingthe ., "} - |
expiration of 30 months from the priority date, these comméhit§ will also-be-made available fo the public. R

ernational Searching ¢

Shortly after the expiration of 18 months from the priority date, the international application will be.published by the
International Bureau. If the apfplicant wishes to avoid or postpone publication, a notice of withdrawal ofith¢
international application, or of the priority claim, must reach the International Bureau before the completion of the
technical preparations for international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30
months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the
priority date, perform the prescribed acts for entry into the national phase before those designated Offices.
In rﬁspcl:(;t of ot}ll'ler designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed
within 19months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer
, Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, COMMISSIONER
p Seo-gu, Daejeon 302-701, Republic of Korea
:fFacsimile No. 82-42-472-7140 Telephone No. 82-42-481-8753

. “Form PCT/ISA/220 (July 2010)

OVER
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report.

hitp:/Awww kipo.go kr/en/ => PCT Services => PCT Services

ID : PCT international application number
PW: PJGDHYKN

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com
Email: ipkc@jipkcenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (July 2010)
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PCT/US2011/052627

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

SUNG CHIEN-MIN et al

Applicant's or agent's file reference FOR FURTHER se6 Form PCT/ISA/220

3356-32820.PCT2 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/US2011/052627 21 SEPTEMBER 2011 (21.09.2011) | 21 SEPTEMBER 2010 (21.09.2010)
Applicant

to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

This International Search report has been prepared by this International Searching Authority and is transmitted to the applicant according

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

the international application in the language in which it was filed
a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (See Box No. II)

3. D Unity of invention is lacking (See Box No. III)

4. With regard to the title,
& the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstraet,
& the text is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 4
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
L__l as selected by this Authority, because this figure better characterizes the invention.
b. [:] none of the figure is to be published with the abstract.

may, within one month from the date of mailing of this international search report, submit comments to this Authority.

Form PCT/ISA/210 (first sheet) (July 2009)
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International application No.

INTERNATIONAL SEARCH REPORT
PCT/US2011/052627

A, CLASSIFICATION OF SUBJECT MATTER

B24B 53/12(2006.01)i, HOIL 21/304(2006.01)i, B24D 18/00(2006.01)i, B24B 37/04(2006.01)i, B24D 7/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B24B 53/12; C09K 3/14; B24D 3/06; B24B 1/00; B24B 21/18

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: CMP, abrasive, particle, layer

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008-0271384 Al (THOMAS PUTHANANGADY et al.) 06 November 2008 1-13,18-23
Y See paragraphs 22-38 and figures 2-6. 14-17
Y US 7198553 B2 (BRIAN D. GOERS) 03 April 2007 14-17
See column 3, line 13 - column 4, line 33 and figure 5.
A US 7651386 B2 (CHIEN-MIN SUNG) 26 January 2010 1,12,22
See column 14, line 29 — column 18, line 14 and figures 1-6.
A US 2006-0073774 Al (CHIEN-MIN SUNG) 06 April 2006 1,12,22

See paragraphs 54-57 and figures 1-4.

I:l Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other

means
"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

G

wyn

ng

Date of the actual completion of the international search

10 MAY 2012 (10.05.2012)

Date of mailing of the international search report

11 MAY 2012 (11.05.2012)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro,
Seo-gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

MYUNG Dae Keun

Telephone No.  82-42-481-8417

Form PCT/ISA/210 (sccond sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2011 1052627

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2008-0271384 At 06.11.2008 AT 515372 T 15.07.2011
CN 101563188 A 21.10.2009
EP 2083967 Al 05.08.2009
EP 2083967 B1 06.07.2011
KR 10-1140243 B1 26.04.2012
KR 2009-0082360 A 30.07.2009
TW 200849360 A 16.12.2008
W0 2008-036892 A1l 27.03.2008

US 7198553 B2 03.04.2007 AU 1898-93829 A1 01.11.1999
CA 2327448 A1 21.10.1999
EP 1071540 At 31.01.2001
EP 1071540 B1 31.03.2004
EP 1459847 A2 22.09.2004
EP 1459847 A3 06.10.2004
JP 2002-511345 A 16.04.2002
JP 4409766 B2 20.11.2009
US 20040033772 Al 19.02.2004
US 2004-0180617 A1l 16.09.2004
US 6123612 A 26.09.2000
US 6629884 B1 07.10.2003
US 7641538 B2 05.01.2010
WO 99-52677 Al 21.10.1999

US 7651386 B2 26.01.2010 CN 101001934 A 18.07.2007
CN 101001934 B 08.12.2010
CN 101001934 CO 18.07.2007
CN 101137463 AO 05.03.2008
CN 101528414 A 09.09.2009
CN 101722475 A 09.06.2010
CN 101878094 A 03.11.2010
CN 101903131 A 01.12.2010
EP 1879719 A2 23.01.2008
JP 2008-540154 A 20.11.2008
KR 10-2008-0007343 A 18.01.2008
KR 10-2008-0045075 A 22.05.2008
KR 10-2008-0065612 A 14.07.2008
KR 10-2010-0087297 A 04.08.2010
KR 10-2010-0106328 A 01.10.2010
TW 1304761A 01.01.2009
W 1315691A 11.10.2009
TW 200911462 A 16.03.2009
TW 200927382 A 01.07.2009
US 2006-0042172 Al 02.03.2006
US 2006-0258276 A1l 16.11.2006
US 2007-0060026 A1 15.03.2007
US 2007-0155298 At 05.07.2007
US 2007-0249270 A1 25.10.2007
US 2007-0264918 A1l 15.11.2007

Form PCT/ISA/210 (patent family annex) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2011/052627
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2008-0028686 A1 07.02.2008
US 2008-0171503 A1 17.07.2008
US 2009-0068937 A1 12.03.2009
US 2009-0093195 A1 09.04.2009
US 2009-0123705 A1 14.05.2009
US 2010-0139174 A1 10.06.2010
US 2010-0221988 A1 02.08.2010
US 2010~-0221980 A1 02.09.2010
US 2010-0248596 A1 30.09.2010
US 2011-212670 A1 01.09.2011
US 7384436 B2 10.06.2008
US 7658666 B2 09.02.2010
US 7690971 B2 06.04.2010
us 7762872 B2 27.07.2010
Us 7901272 B2 08.03.2011
WO 2006-023845 A1 02.03.2006
WO 2006-124792 A2 23.11.2006
WO 2006-124792 A3 23.11.2006
WO 2007-032946 A2 22.03.2007
WO 2007-032946 A3 22.03.2007
WO 2007-032046 A3 16.04.2009
WO 2008-063599 A2 29.05.2008
WO 2008-063599 A3 29.05.2008
WO 2009-043058 A2 02.04.2009
WO 2009-043058 A3 02.04.2009
WO 2009-064677 A2 22.05.2008
WO 2009-064677 A3 22.05.2009
US 2006-0073774 At 06.04.2006 CN 101039775 AO 19.09.2007
CN 101039775 B 15.12.2010
EP 1793965 A2 13.06.2007
JP 2008-514446 A 08.05.2008
JP 2008-514446 T 08.05.2008
KR 10-2007-0063570 A 19.06.2007
TW  1306048A 11.02.2009
US 2009-0186561 A1 23.07.2008
US 7481116 B2 17.02.2009
US 8043145 B2 25.10.2011
WO 2006-039413 A2 13.04.2006

Form PCT/ISA/210 (patent family annex) (July 2009)
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From the

PCT/US2011/052627

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

To:
DAVID W. OSBORNE

PCT

THORPE NORTH & WESTERN, LLP PO BOX 1219 WRITTEN OPINION OF THE
SANDY UT 84091-1219 USA INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year) 11 MAY 2012 (11.05.2012)

Applicant's or agent's file reference FOR FURTHER ACTION
3356-32820.PCT2 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date(day/month/year)

PCT/US2011/052627 21 SEPTEMBER 2011 (21.09.2011) |21 SEPTEMBER 2010 (21.09.2010)

International Patent Classification (IPC) or both national classification and IPC

B24B 53/12(2006.01)i, HOIL 21/304(2006.01)i, B24D 18/00(2006.01)i, B24B 37/04(2006.01)i, B24D 7/06(2006.01)i

other than this one to

2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority

be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written

opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Applicant i
! C.
SUNG CHIEN-MIN et al DOCKETED
_ -2 Description Dug Date  Initiale
R o 1
1. This opinion contains indications relating to the following items: _&&Ms_&f_____ M ——\-Lb-
g Box No. I Basis of the opinion
I_—_] BoxNo.II  Priority )
|:| Box No. Il  Non-establishment of opinion with regard to novelty, inventive step and,mmmanplicability
D Box No. IV Lack of unity of invention INITIAL
& BoxNo.V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
D Box No. VI Certain documents cited
l:| Box No. VII  Certain defects in the international application
D Box No. VIII Certain observations on the international application

Government
Cheongsa-ro

Name and mailing address of the ISA/KR Date of completion of this opinion |Authorized officer
Korean Intellectual Property Office

, Seo-gu, Daejeon 302-
701, Republic of Korea %
Facsimile No. 82-42-472-7140 Telephone No.82-42-481-8417 w

Complex-Dacjeon, 189 1, 14 v 2012 (10.05.2012) MYUNG Dae Keun

Form PCT/ISA/237 (cover sheet) (July 2011)
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- Tiont .
WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/052627

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of

the international application in the language in which it was filed

[:l a translation of the international application into , which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. a sequence listing filed or furnished
on paper
D in electronic form

b. time of filing or furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I)( July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/052627

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1.

Statement
Novelty (N) Claims 123 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 123 NO
Industrial applicability JA)  Claims  1-23 YES
Claims ~NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: US 2008-0271384 A1l (THOMAS PUTHANANGADY et al.) 06 November 2008
D2: US 7198553 B2 (BRIAN D. GOERS) 03 April 2007

D3: US 7651386 B2 (CHIEN-MIN SUNG) 26 January 2010

D4: US 2006-0073774 Al (CHIEN-MIN SUNG) 06 April 2006

1. Novelty and Inventive Step
1.1 Independent Claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1,
discloses a CMP pad dresser comprising a first monolayer of superabrasive particles
disposed on and coupled to one side of a substrate, and a second monolayer of
superabrasive particles disposed on and coupled to the substrate on an opposite side
from the first monolayer. Claim 1 differs from D1 in that a CMP pad dresser of claim 1
comprises superabrasive particles of a first monolayer having substantially the same
distribution as superabrasive particles of a second monolayer. However, it would be
easily predicted by the feature that the dresser of D1 comprises superabrasive
particles equally applicable on both sides of the substrate. Therefore, claim 1 lacks
an inventive step under PCT Article 33(3).

1.2 Dependent Claims 2-11

1.2.1 Concerning Claim 2-7

The additional features of claims 2-7 to be related with the material of superabrasive
particles would be easily predicted by the feature that the CMP pad dresser of D1
comprises diamond and cubic boron nitride as the material of superabrasive particles.
Therefore, claims 2-7 lack an inventive step under PCT Article 33(3).

1.2.2 Concerning Claim 8

The additional feature of claim 8 would be easily predicted by the feature that the CMP

pad dresser of D1 comprises a zirconia support coupled to the second monolayer .
Therefore, claim 8 lacks an inventive step under PCT Article 33(3).

( Continued on Supplemental Box )

Form PCT/ISA/237 (Box No. V) (July 2011)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/052627

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of

Box V

1.2.3 Concerning Claim 9 and 10

The additional features of claims 9 and 10 to be related with a braze alloy would be
easily predicted by the feature that the CMP pad dresser of D1 comprises brazing alloy
to couple the first and second monolayers to the substrate. Therefore, claims 9 and 10
lack an inventive step under PCT Article 33(3).

1.2.4 Concerning Claim 11

The additional feature of claim 11 would be easily predicted by the feature that the
dresser of D1 comprises superabrasive particles equally applicable on both sides of the
substrate. Therefore, claim 11 lacks an inventive step under PCT Article 33(3).

1.3 Independent Claim 12

D1, which is considered to be the closest prior art to the subject matter of claim 12,
discloses a method of making a CMP pad dresser comprising the steps of disposing a
first monolayer of superabrasive particles on a substrate; disposing a second monolayer
of superabrasive particles on the substrate on a side opposite the first monolayer,
wherein the superabrasive particles of the second monolayer are positioned to have
substantially the same distribution as the superabrasive particles of the first
monolayer; and bonding the first monolayer and the second monolayer to the substrate.
Claim 12 differs from D1 in that a method of claim 12 comprises bonding monolayers to a
metal suppport layer such that symmetrical forces precludes substantial warping of the
metal support layer. However, it would be easily predicted by the feature that the
method of D1 comprises superabrasive particles equally applicable on both sides of the
substrate. Therefore, claim 12 lacks an inventive step under PCT Article 33(3).

1.4 Dependent Claims 13-21
1.4.1 Concerning Claim 13

The additional feature of claim 13 would be easily predicted by the feature that the
method of D1 comprises brazing alloy to couple the first and second monolayers to the
substrate. Therefore, claim 13 lacks an inventive step under PCT Article 33(3).

1.4.2 Concerning Claims 14 and 17

The additional features of claims 14 and 17 would be easily predicted by the feature
that a method of D2 comprises the step of bonding abrasive particles (6) to a substrate
(4) under heat and pressure. Accordingly, claims 14 and 17 would have been obvious over
Dl in view of D2. Therefore, claims 14 and 17 lack an inventive step under PCT Article

33(3).

( Continued on Next Page )

Form PCT/ISA/237 (Supplemental Box) (July 2011)
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1.4.3 Concerning Claims 15 and 16

The additional features of claims 15 and 16 dependent on claim 14 would be easily
predicted by the feature that the method of D1 comprises the steps sintering and
brazing during bonding. Therefore, claims 15 and 16 lack an inventive step under PCT
Article 33(3).

1.4.4 Concerning Claim 18

The additional feature of claim 18 would be easily predicted by the feature that the
method of D1 comprises superabrasive particles equally applicable on both sides of the
substrate. Therefore, claim 18 lacks an inventive step under PCT Article 33(3).

1.4.5 Concerning Claims 19 and 21

The additional features of claims 19 and 21 would be easily predicted by the feature
that the method of D1 comprises a zirconia support coupled to the second monolayer.
Therefore, claims 19 and 21 lack an inventive step under PCT Article 33(3).

1.4.6 Concerning Claim 20

The additional feature of claim 20 would be easily predicted by the feature that the
method of D1 comprises the steps sintering and brazing during bonding. Therefore, claim
20 lacks an inventive step under PCT Article 33(3).

1.5 Independent Claim 22

D1, which is considered to be the closest prior art to the subject matter of claim 22,
discloses a method of minimizing warpage of a (MP pad dresser comprising bonding a
plurality of superabrasive particles to a substrate. Claim 22 differs from Dl in that a
method of claim 22 comprises the step of substantially equalizing warping forces on
opposing sides of a metal support layer. However, it would be easily predicted by the
feature that the method of D1 comprises superabrasive particles equally applicable on
both sides of the substrate. Therefore, claim 22 lacks an inventive step under PCT
Article 33(3).

1.6 Dependent Claim 23

The additional feature of claim 23 would be easily predicted by the feature that the
method of D1 comprises superabrasive particles equally applicable on both sides of the
substrate. Therefore, claim 23 lacks an inventive step under PCT Article 33(3).

2. Industrial Applicability

Claims 1-23 are industrially applicable under PCT Article 33(4).
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X Legible copies of the listed non-patent documents, unpublished U.S. applications
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an earlier filing date under 37 C.F.R. § 1.20.
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records has been conducted or that no better art exists, the undersigned attorney of record believes that the
references listed, together with any other references which may have been previously submitted or listed, are
the closest to the claimed invention (taken in its entirety) of which the undersigned is presently aware, and no

art which is closer to the claimed invention (taken in its entirety) has been knowingly withheld.

O] Check No.__ inthcamount of §  (amount in § 1.17(p)) constituting the submission
fee set forth in 37 C.F.R. § 1.17(p) is enclosed.
In the event that 37 C.F.R. § 1.97(c) applies and the Examiner is not satisfied that the Statement
meets the requirements of 37 C.F.R. § 1.97(e), or in any other event remediable by a fee, please credit any

over payment or charge any additional fees to Deposit Account No. 20-0100 of the undersigned.
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David W. Osborne
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Registration No. 44989
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Customer No. 20,551

P.O. Box 1219

Sandy, Utah 84091-1219

Telephone: (801) 566-6633
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