
DIAMOND DISC MANUFACTURING PROCESS  CROSS-REFERENCE TO RELATED
APPLICATIONS This non-provisional application claims priority on
Patent Application No(s).  095127398 filed in Taiwan, R.O.C. on July
26, 2006, the entire contents of which are  5 hereby incorporated by
reference. BACKGROUND OF THE INVENTION  Field of Invention 10 The
present invention relates to a diamond disc manufacturing process,
and more  particularly to a diamond disc manufacturing process which
can provide uniform  distribution and orientation of diamond
particles. Related Art 15 In recent years, since the technology of
integrated circuits (IC) is developed rapidly  and becomes mature,
the semiconductor industry becomes one of the vigorously developed
industries. Semiconductor products may be widely used in information,
communication,  consumer electronics, industrial instruments,
transportation, defense and space, and other  fields, and have great
impacts on electronic products. Therefore, the semiconductor  20
products certainly are of great importance. Silicon wafer is a quite
important material in the semiconductor industry. The silicon  wafer
must be subject to a chemical mechanical polishing (CMP) process.
Firstly,  planarzing the wafer surface, so that subsequent processes
for manufacturing chip may be  performed thereon, thereby enhancing
the accuracy and yield of the process. The efficiency 25 of a
polishing pad used in the CMP process for a long time will be
gradually reduced since  1/12 abrasive particles may be filled in the
clearance of the polishing pad. Thus, the polishing  pad must be
conditioned regularly to remove residual impurities and polishing
remains, so  



as to maintain an optimal polishing state. Therefore, the
semiconductor industry applies the  diamond to a diamond disc (pad
conditioner) for cleaning the polishing pad. The diamond 5 disc(pad
conditioner )is disc-shaped or ring-shaped and is also referred to as
a diamond disc  (pad conditioner) . The method of manufacturing a
diamond disc in the prior art includes forming a metal  bonding layer
by a electroplating or sintering process, so as to wrap diamond
particles and  stick them on a surface of a metal substrate. However,
the two conventional methods of 10 manufacturing a diamond disc
cannot provide a sufficient bonding power to stick the  diamond
particles on the surface of the metal substrate closely. Thus, the
diamond particles  may drop off from the diamond disc(pad conditioner
)due to the insufficient bonding power.  In a CMP process, the
dropped diamond particles easily scratch the expensive silicon wafer,
leading to the damage to the surface of the silicon wafer. In order
to solve the problem that 15 the diamond particles easily dropping
off, a brazing process must be added, but that will  cause an
increase of the manufacturing processes and cost. In addition, in
order to extend the lifetime of the diamond disc (pad conditioner)
and  improve the polishing characteristics. Taiwan Patent No.412461
and US Patent  No.50929 10 disclose a die hole or a screen with
regularly distributed holes is used to make 20 the diamond particles
arranged on an abrasive tool in a pattern regularly and a
manufacturing method thereof, which replaces the manner of arranging
the diamond  particles randomly and irregularly on the conventional
polishing tool. Furthermore, Taiwan  Patent No.541226 discloses a
method of uniformly arranging diamond particles to have the  same
height. The method arranges the polishing particles on a positioning
trench on a 25 carrier with an appropriate interval, and fills the
bonding agent in the positioning trench to  achieve the uniform
orientation of the polishing particles. Although Taiwan Patent
No.412461 and US Patent No.5092910 may achieve the  



purpose of uniformly arranging the diamond particles with an
appropriate interval.  2/12 However, since the meshes of the adopted
die hole or the screen have a size larger than that  of the diamond
particles, the diamond particles just only arranged regularly
according to the  positions of the meshes, but the orientation of
each of the diamond particles in the  arrangement position cannot be
controlled, resulting in that the diamonds on the diamond 5 disc (pad
conditioner) have different heights, which negatively influences the
polishing  uniformity and lifetime of the diamond disc (pad
conditioner) . Furthermore, after the  diamond particles stick and
are arranged on the surface of the wafer; a brazing process is.
still reburied to be closely bond the diamond particles with the
surface of the wafer, thereby  causing the problems, such as
deformation of the substrate and deterioration of the diamond  10
particles. In Taiwan Patent No.541226, the carrier for arranging the
diamond particles must be  milled firstly into a positioning trench
with a predetermined shape, which results in the  increase of the
manufacturing cost due to the additional processing procedure of the
carrier.  Furthermore, in order to make the diamond particles have
uniform orientation, it is required 15 to spend more manufacturing
time on the procedure of placing the diamond particles, thus
reducing the efficiency of manufacturing the diamond disc (pad
conditioner) In the conventional method of manufacturing the diamond
disc (pad conditioner)  although the plurality of diamond particles
may be arranged regularly and uniformly, the  diamond particles
cannot have uniform orientation, or more manufacturing cost and time
20 must be spent to achieve the purpose of arranging the polishing
particles in uniform  orientation. SUMMARY OF THE INVENTION In view
of the above problems, the object of the invention is provide a
diamond disc  



25 manufacturing process, so as to solve the limitations or defects
in the prior art that the  diamond particles are distributed
non-uniformly, in random orientation, and at different  heights, and
the complicated processes and the high cost. 3/12 In the diamond disc
manufacturing process according to the present invention, firstly,  a
container is provided. An adhesion layer is formed in the container.
Then, a hollow  member having a plurality of meshes is covered on the
adhesion layer. A plurality of  diamond particles are implanted and
embedded in the meshes of the hollow member, so that 5 the diamond
particles are adhered onto the adhesion layer. Subsequently, a resin
material is  infused in the container, so as to bond the diamond
particles on the resin material. Finally,  the resin material
together with the diamond particles is released from the container to
obtain a diamond disc base with the diamond particles having uniform
distribution and  orientation. 10 The advantage of the present
invention lies that, the size of the meshes of the hollow  member is
slightly smaller than the size of the diamond particles, so the
diamond particles  are forced to be embedded into the meshes of the
hollow member with the acute corners, so  that the plurality of
diamond particles have uniform distribution and orientation, thereby
achieving the optimal polishing effect. Moreover, a sufficient
fixation force may be 15 provided for the diamond particles only by
the resin material without using the brazing  process, thereby
simplifying the steps of the diamond disc manufacturing process and
reducing the manufacturing cost. Further scope of applicability of
the present invention will become apparent from the  detailed
description given hereinafter. However, it should be understood that
the detailed  20 description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications within the



spirit and scope of the invention will become apparent to those
skilled in the art from this  detailed description. 25 BRIEF
DESCRIPTION OF THE DRAWINGS The present invention will become more
fully understood from the detailed  description given herein below
for illustration only, which thus is not limitative of the  4/12
present invention, and wherein: FIG. IA is a schematic perspective
view of separate steps of the present invention;  FIG. 1B is a
schematic cross-sectional view of separate steps of the present
invention;  FIG. 2A is a schematic perspective view of the separate
steps of the present invention; 5 FIG. 2B is a schematic
cross-sectional view of separate steps of the present invention;
FIG. 3 is a schematic perspective view of separate steps of the
present invention; FIG. 4A is a schematic perspective view of
separate steps of the present invention;  FIG. 4B is a schematic
cross-sectional view of separate steps of the present invention;
FIG. 5A is a schematic perspective view of separate steps of the
present invention; 10 FIG. 5B is a schematic cross-sectional view of
separate steps of the present invention;  FIG. 6A is a schematic
perspective view of separate steps of the present invention;  FIG. 6B
is a schematic cross-sectional view of separate steps of the present
invention;  FIG. 7A is a schematic perspective view of a
manufacturing die of the present  invention; and 15 FIG. 7B is a
schematic perspective view of a container of the present invention.
DETAILED DESCRIPTION OF THE INVENTION Referring to FIGs. IA-6B, the
steps of the diamond disc manufacturing process of the  present
invention are shown. As shown in FIGs. lA and 1B, a container 110 is
provided as  20 an operating platform for manufacturing the diamond
disc (pad conditioner) , and an 



adhesion layer 120 is formed on a pan 112 of a container 110. The
adhesion layer 120 is  formed by placing an adhesion material on the
pan 112, and rolling the adhesion material to  be 0.3 mm thick, so as
to facilitate the subsequent operation of the diamond disc
manufacturing process. The adhesion material is a clay materials
having adhesiveness. 25 As shown in FIGs. 2A and 2B, a hollow member
130 having a plurality of meshes is  covered on the adhesion layer
120 which has been rolled. The hollow member 130 is a  nylon mesh,
and the size of the meshes is in a range of 190 m-220 m. The hollow
5/12 member 130 is pressed into the adhesion layer 120 by half of the
thickness, so that the  adhesion layer 120 is filled in the partial
space of the meshes of the hollow member 130. As shown in FIG. 3,
FIG. 4A, and FIG. 4B, a plurality of diamond particles 140 is
adhered onto a low adhesive tape 160, and stick onto the hollow
member 130 by the  5 adhesive tape 160, thereby transferring and
implanting the plurality of diamond particles 140 on the hollow
member 130. Then, an appropriate pressure is exerted to embed the
plurality of diamond particles 140 into the meshes of the hollow
member 130, so as to be  adhered onto the adhesion layer 120. The
grain diameter of the diamond particles 140  adhered onto the
adhesion layer 120 is in a range of mesh 60-mesh 50 (about 250 m-300
10 um), i.e., the grain diameter of the diamond particles 140 is
slightly larger than that of the  meshes of the hollow member 130.
Therefore, when a pressure is exerted to implant the  diamond
particles 140 on the hollow member 130, the diamond particles 140 are
forced to  be embedded into the meshes of the hollow member 130 with
the acute corners, and are  adhered onto the adhesion layer 120 that
is filled in the meshes, so that the diamond 15 particles 140 are
uniformly distributed on the adhesion layer 120 and have the uniform
orientation. As shown in FIGs. 5A and 513, a resin material 150 is
infused into the container 110,  



so as to cover the diamond particles 140 having uniform distribution
and orientation. The  resin material 150 uses the epoxy resin as a
bonding agent for the diamond particles 140, so 20 as to avoid the
problems such as the deformation of a substrate and the deterioration
of the  diamond particles caused by the high temperature brazing
process existing in the prior art.  As shown in FIGs. 6A and 6B,
after a self-hardening or a curing process, the resin material 150
bonds the diamond particles 140 on the resin material 150 tightly.
Thus, the  resin material 150 together with the diamond particles 140
may be released from the  25 container 110, so as to form a
disc-shaped resin material 150 of the diamond particles 140 having
uniform distribution and orientation. It should be noted that,
according to the  predetermined positions of the meshes of the hollow
member 130 of the present invention,  the diamond particles 140 are
arranged on the diamond disc (pad conditioner) to form a  6/12
corresponding arrangement pattern according to the arrangement
positions of the meshes.  However, those skilled in the art may
design a hollow member 130 having a different mesh  pattern and size
according to actual requirements, so that the diamond particles 140
have a  corresponding arrangement pattern, which is not limited to
the arrangement pattern  5 disclosed in the present invention. FIGs.
7A and 7B show a manufacturing die 200 for manufacturing the diamond
disc  of the present invention. As shown in FIG. 7A, the
manufacturing die 200 includes a  container 110, an adhesion layer
120, and a hollow member 130, and the container 110  provides a space
for manufacturing the diamond disc. The adhesion layer 120 is
disposed in 10 the container 110 for the plurality of diamond
particles 140 to be adhered thereon, and the  hollow member 130 is
covered on and pressed in the adhesion laver 120, so that the
diamond particles 140 are embedded into the meshes of the hollow
member 130. As shown in FIGs. 7A and 7B, the container 110 further
includes a first external mold  



111, a pan 112, and a second external mold 113. The first external
mold 111 is used as a  15 base (bottom) of the container 110, and the
pan 112 is disposed on the first external mold 111, so as to provide
an area for manufacturing the diamond disc. The second external mold
113 is a hollow structure which has a size corresponding to that of
the pan 112, so as to be  embedded with the first external mold 111
and the pan 112, thereby forming an  accommodation space.
Furthermore, outer edges of the first external mold 111 and the 20
second external mold 112 respective have a plurality of corresponding
combination holes  114. A corresponding number of fixing units 115,
such as screws and other locking parts,  pass through the combination
holes 114 to combine the first external mold Ill and the  second
external mold 113 tightly, so as to avoid the manufactured diamond
disc releasing  from the two external molds 1 I l and 113 in the
diamond disc manufacturing process which  25 may result in poor
quality. Compared with the conventional art, the diamond disc
manufacturing process of the  present invention forces the diamond
particles with a larger size to be embedded into the  meshes with a
smaller size with the acute corners according to the positions of the
meshes  7/12 of the hollow member, so as to achieve the uniform
distribution and orientation of the  diamond particles. Therefore,
the diamond particles will not drop off easily, the polishing  and
cutting property of the diamond disc (pad conditioner) is enhanced,
and the lifetime of  the diamond disc (pad conditioner) is extended.
5 The invention being thus described, it will be obvious that the
same may be varied in  many ways. Such variations are not to be
regarded as a departure from the spirit and scope  of the invention,
and all such modifications as would be obvious to one skilled in the
art are  intended to be included within the scope of the following
claims. 10  



15  20  25  8/12 CLAIMS  What is claimed is: 1. A diamond disc
manufacturing process, comprising: providing a container and forming
an adhesion layer in the container; 5 providing a hollow member
having a plurality of meshes on the adhesion layer;  providing a
plurality of diamond particles into each mesh of the hollow member,
so  that the diamond particles are adhered onto the adhesion layer;
infusing a resin material into the container to cover the diamond
particles, so that the  diamond particles are bonded on the resin
material; and 10 releasing the resin material together with the
diamond particles from the container. 2. The diamond disc
manufacturing process as claimed in claim i, wherein the step  of
forming the adhesion layer comprises placing an adhesion material in
the container, and  rolling the adhesion material to form the
adhesion layer. 3. The diamond disc manufacturing process as claimed
in claim 2, wherein the  15 adhesion material is a clay materials. 4.
The diamond disc manufacturing process as claimed in claim 1, wherein
the step  of providing the plurality of diamond particles on the
hollow member comprises adhering  the diamond particles onto an
adhesive tape, and sticking the diamond particles onto the  hollow
member by the adhesive tape, so that the diamond particles are
disposed on the  20 hollow member. 5. The diamond disc manufacturing
process as claimed in claim 1, wherein a size of  



the meshes of the hollow member is in a range of 190 m-220 m.  6. The
diamond disc manufacturing process as claimed in claim 1, wherein a
grain  diameter of the diamond particles is in a range of mesh
60-mesh 50. 25 7. The diamond disc manufacturing process as claimed
in claim 1, wherein the  hollow member is a nylon mesh. 8. The
diamond disc manufacturing process as claimed in claim 1, wherein the
resin  material is an epoxy resin. 9/12 9. The diamond disc
manufacturing process as claimed in claim 1, wherein the  hollow
member is pressed into the adhesion layer. 10. A manufacturing die,
used for manufacturing a diamond disc, comprising:  a container,
providing a space for manufacturing the diamond disc; 5 an adhesion
layer, disposed in the container, the adhesion layer is used for
adhering a  plurality of diamond particles; and a hollow member,
disposed on the adhesion layer, so that the plurality of diamond
particles is adhered onto the adhesion layer according to the
positions of a plurality of  meshes of the hollow member. 10 11. The
manufacturing die as claimed in claim 10, wherein the container
further  comprises: a first external mold; a pan, disposed on the
first external mold, the pan is providing an area for  manufacturing
the diamond disc; and 15 a second external mold, which is a hollow
structure corresponding to the pan, the  second external mold is used
to be embedded with the first external mold and the pan to  form an
accommodation space. 



12. The manufacturing die as claimed in claim 11, wherein outer edges
of the first  external mold and the second external mold respective
have a plurality of corresponding  20 combination holes. 13. The
manufacturing die as claimed in claim 12, further comprising a
plurality of  fixing units, which used to pass through the plurality
of combination holes to tightly  combine the first external mold and
the second external mold. 14. The manufacturing die as claimed in
claim 10, wherein the adhesion layer is  25 formed by rolling a
adhesion material. 15. The manufacturing die as claimed in claim 14,
wherein the adhesion material is  a clay materials. 16. The
manufacturing die as claimed in claim 10, wherein a size of the
meshes of  10/12 the hollow member is in a range of 190 m-220 m. 17.
The manufacturing die as claimed in claim 10, wherein a grain
diameter of the  diamond particles is in a range of mesh 60-mesh 50.
1 S. The manufacturing die as claimed in claim 10, wherein the hollow
member is a  5 nylon mesh. 19. The manufacturing die as claimed in
claim 10, wherein the hollow member is  pressed into the adhesion
layer. 11/12 


