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CHEMICAL MECHANICAL POLISHING FIXTURE HAVING
LATERAL PERFORATION STRUCTURES

BACKGROUND

Technical Field

The present creation relates to a wafer fixture, and more particularly, to a chemical

mechanical polishing fixture having a rubber ring.
Related Art

In a semiconductor manufacturing process, a wafer fixture is an indispensable basic
tool applied to the carrying of a wafer in a wafer machining process to facilitate chemical

polishing treatment of the wafer in the manufacturing process.

A conventional wafer fixture shown in FIG. 1 is a standard wafer fixture supplied by a
general semiconductor device factory and includes a holder 10 and a retaining ring 20.
The holder 10 is generally made of stainless steel (SUS), and is disposed on a
semiconductor device; the retaining ring 20 is generally made of high-order plastic
materials and used for carrying a wafer.  Suoch a wafer fixture uses an adhesive to bond the
retaining ring 20 to the holder 10, and as a bonding surface 11 is a flat surface, the retaining

ring 20 and the holder 10 are easily detached due to failure of the adhesive,

In addition, chemical polishing treatment generally requires radial groove cutiing at the
hottomn of the holder 10 when a polishing slurry is imported to facilitate import of the

polishing slurry.

Besides, semiconductor devices have been continuously developed toward a larger
waler size, the current mainstream is 12-inch wafer semiconductor devices, and 18-inch
wafer semiconductor devices are to come in the future,  With such development demands,
as for requirements for a chemical polishing fixture, a chemical polishing fixture is
expected to be light in weight, easy to assemble, and easy to repair, so as to reduce
equipment load and wear of wafer platform polishing. Thersfore, how to achieve the

above objective becomes an important technical development direction of the chemical
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polishing fixture.
SUMMARY

In view of the problems in the prior art, embodiments of the present invention provide
a chemical mechanical polishing fixture having lateral perforation structures, which can
reduce the weight of a chemical polishing fixture by providing the chemical polishing
fixture with lateral openings of larger sizes, so that the chemical polishing fixture may have
the technical effect of being applicable to different wafer sizes in spite of a same design.

According to a first aspect of the present invention, there is provided a chemical
mechanical polishing fixture having lateral perforation structures comprising a holder, a
retaining ring and a plurality of bushing screws. The holder includes: an annular substrate,
a plurality of first holes and a plurality of lateral perforation structures. The annular
substrate has a first joint surface, an oufer periphery and an inner periphery. The first
holes are annularly arranged on the first joint surface, and each first hole includes a first
inner thread structure. The lateral perforation structures penetrate from the outer
periphery to the inner periphery of the annular substrate, and the lateral perforations are
selected from: a converse U-shaped cube structure, a cuboid structure, a cylinder structure,
an elliptic cylinder structure, a flat cuboid structure or a hybrid structure of at least one
cuboid structure and the above. The retaining ring has a second joint surface and a
plurality of second holes, where the second holes are annularly arranged on the second joint
surface, and each second hole corresponds to one first hole. The bushing screw has a
screw head, a hollow structure and a screw rod, where an inner wall surface of the screw
rod has a second inner thread structure, an outer wall surface of the screw rod has an outer
thread structure, each bushing screw penetrates the second holes of the retaining ring and
the first holes of the holder, and then is locked to the first inner thread structure via the
outer thread structure to fix the holder and the retaining ring, so that the first joint surface
and the second joint surface are joined closely, and the second inner thread structure is used
for locking the chemical mechanical polishing fixture having lateral perforation structures

to a semiconductor machine individually with a setscrew.

According to a second aspect of the present invention, there is provided a chemical

mechanical polishing fixture having
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lateral perforation structures, including: a holder and a plurality of bushing screws. The
holder includes: an annular substrate, a plurality of holes and a plurality of lateral
perforation structures. The annular substrate has a first joint surface, an outer periphery
and an inner periphery. The holes are annularly arranged on the first joint surface, and
each hole includes a first inner thread structure. The lateral perforation structures
penetrate from the outer periphery to the inner periphery of the annular substrate, and the
lateral perforations are selected from: a converse U-shaped cube structure, a cuboid
structure, a cylinder structure, an elliptic cylinder structure, a flat cuboid structure or a
hybrid structure of at least one cuboid structure and the above. The bushing screw has a
screw head, a hollow structure and a screw rod, where an inner wall surface of the screw
rod has a second mner thread structure, an outer wall surface of the screw rod has an outer
thread structure, each bushing screw peneirates the holes of the holder, and then is locked
to the first inner thread structure via the outer thread structure to be fixed to the holder, and
the second immer thread siructure is used for locking the first joint surface to a
semiconductor machine by the chemical mechanical polishing fixture having lateral

perforation structures individually with a setscrew.

According to a third aspect of the present invention, there is provided a chemical
mechanical polishing fixture having lateral perforation structures, including: a holder.
The holder includes: an annular substrate, a plurality of holes and a plurality of lateral
perforation structures. The annular substrate has a first joint surface, an outer periphery
and an inner periphery. The holes are annularly arranged on the first joint surface, and
each hole includes a first inner thread structure for individually providing a screw to be
locked to a semiconductor machine. The lateral perforation structures penetrate from the
outer periphery to the inner periphery of the annular substrate, and the lateral perforations
are selected from: a converse U-shaped cube structure, a cuboid strocture, a cylinder
structure, an elliptic cylinder structure, a flat cuboid structure or a hybrid structure of at

least one cuboid structure and the above.

According to a fourth aspect of the present invention, there is provided a chemical

mechanical polishing fixture having
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lateral perforation structures, including: a holder and a retaining ring. The holder includes:
an annular substrate, a plurality of bumps and a plurality of lateral perforation structures.
The annular substrate has a first joint surface, an outer periphery and an inner periphery.
The bumps are annularly arranged on the first joint surface, and each bump includes: a first
engagement surface, which is a plane extending radially along the annular substrate, a root
portion of the first engagement surface inclining towards an outer side of the bump to form
a barb structure. The lateral perforation structures penetrate from the outer periphery to
the inner periphery of the annular substrate, and the lateral perforations are selected from: a
converse U-shaped cube structure, a cuboid structure, a cylinder siructure, an elliptic
cylinder structure, 2 flat cuboid structure or a hybrid structure of at least one cuboid
structure and the above. The retaining ring has a second joint surface and a plurality of
first grooves, where the first grooves are annularly arranged on the second joint surface,
and each first groove includes: a second engagement surface, which is a plane extending
radially along the retaining ring, a root portion of the second engagement surface inclining
towards the second joint surface to form a barb structure. The holder and the retaining
ring are axially aligned, so that the first joint surface is aligned with the second joint surface,
the bumps are aligned with the first grooves, and the holder and the retaining ring
respectively reversely rotate along a circumferential direction to engage the first

engagement surface of the bump with the second engagement surface of the first groove.

According to a fifth aspect of the present invention, there is provided a chemical
mechanical polishing fixture having lateral perforation structures, including: a retaining
ring and a holder. The retaining ring includes: an annular substrate and a plurality of
bumps. The annular substrate has a first jomnt surface. The bumps are annularly
arranged on the first joini surface, and each bump includes: a first engagement surface,
which is a plane extending radially along the annular substrate, a root portion of the first
engagement surface inclining towards an outer side of the bump to form 2 barb structure.
The holder has an annular structure, a second joint surface and a plurality of first grooves,
where the annular structure has an outer periphery and an inner periphery, the first grooves
are annularly arranged on the second joint surface, and each first groove includes: a second

engagement surface, which is a plane extending
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radially along the holder, a root portion of the second engagement surface inclining towards
the second joint surface to form a barb structure. Lateral perforation structures penetrate
from the outer periphery to the inner periphery of the annular structure, and the lateral
perforations are selected from: a converse U-shaped cube structure, a cuboid structure, a
cylinder structure, an elliptic cylinder structure, a flat cuboid structure or a hybrid structure
of at least one cuboid structure and the above. The holder and the retaining ring are
axially aligned, so that the first joint surface is aligned with the second joint surface, the
bumps are aligned with the first grooves, and the holder and the retaining ring respectively
reversely rotate along a circumferential direction to engage the first engagement surface of

the bump with the second engagement surface of the first groove.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view of a conventional wafer fixture;

FIG. 2A, FIG. 2B, and FIG. 2C are a front view, a partially enlarged view of an area 2,
and a schematic side view seen from C in one embodiment of a chemical mechanical

polishing fixture according to the present creation;

FIG. 2D, FIG. 2E, and FIG. 2F are a front view and a partially enlarged view of an area
2 in one embodiment of a chemical mechanical polishing fixture according to the present
creation, which are schematic views of shapes of lateral perforations 502, 503 and 504

respectively;

FIG. 3A is a sectional exploded view of elements in the area 2 along a section A-A in
the embodiment of FIG. 2B, which is an embodiment that a bushing screw 300 uses a screw

head with a flat-head structure;

FIG. 3B is one embodiment of a combined view of elements in the area 2 along a

section A-A in the embodiment of FIG. 2B;

FIG. 3C is a three-dimensional view in the area 2 along a section A-A in the

embodiment of FIG. 2B;

FIG. 3D is a structural view of lateral perforations along a section B-B in the

5/28



10

15

25

embodiment of FIG. 2B;
FIG. 3F is a schematic view of an angle R of the area 3 in the embodiment of FIG. 3D;
FI1G. 3F is a schematic view of an angle R of the area 4 in the embodiment of FIG. 3D;
FIG. 3G is a schematic view of an angle C of the area 3 in the embodiment of FIG. 3D;
FIG. 3H is a schematic view of an angle C of the area 4 in the embodiment of F1G. 3D;

FI1G. 31 is a schematic view that a lateral perforation 500 and an outer periphery of a

retaining ring are at an inclined angle of 8 in the embodiment of F1G. 3B;

FIG. 4 is another embodiment of a combined view of elements in the area 2 along a

section A-A in the embodiment of FIG. 213,

FIG. 5 is a further embodiment of a combined view of elements in the area 2 along a
section A-A in the embodiment of FIG. 2B;
FIG. 6 is yet another embodiment of a combined view of elements in the area 2 along &

section A-A m the embediment of FIG. 2B;

FIG. 7 is another embodiment of a combined view of elements in the area 2 along a

section A-A in the embodiment of FIG, 2B;

FIG. 8 is a further embodiment of a combined view of elements in the area 2 along a

section A-A i the embodiment of FIG. 2B;

FIG. 9A and FIG, 9B are a structural embodiment of the present creation being applied

to another chemical mechanical polishing fixture;

FIG. 10A to FIG. 10C are schematic sectional views of different embodiments of
bumps 420 in a holder in the embodiment of FIG. 9A and FIG. 9B according to the present

creation,

FIG. 11A and FIG. 11B are an enlarged view and a schematic sectional view of a part
7 of a retaining ring in the embodiment of FIG. 9A and FI1G. 9B according to the present

creation;

FIG. 12A to FIG. 12D are a structural embodiment of the present creatien being
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applied to a further chemical mechanical polishing fixture;

FIG. 13A and FIG. 13B are schematic three-dimmensional views of different structures

of a lateral perforation 300 according to the present creation;

FIG. 13C and FIG. 13D are schematic thres-dimensional views that internal bending

angles are an angle R and an angle C respectively in the embodiment of FIG. 13A;

FIG. 14A 1o FIG. 14C are schematic three-dimensional views of cother different

structures of a lateral perforation 500 according to the present creation;

FIG. 15A to FIG. 13C are schematic sectional views of configuration of different
lateral perforation structures of a chemical polishing retaining ring according to the present

creation;

FIG. 16A to FIG. 16C are top views of different embodiments of bushing screws

according to the present creation; and

FIG. 17A and FIG. 17B are three-dimensional views of another embodiment of the

bushing screw according to the present creation.
DETAILED DESCRIPTION

Referring to FIG. 2A to FIG. 2F, FIG. 2A to FIG. 2F are a front view, a partially
enlarged view of an area 2 and a schematic sectional view in one embodiment and other
three embodiments of the partially enlarged view of the area 2 of a chemical mechanical
polishing fixture according to the present creation. The chemical mechanical polishing
fixture according to the present creation includes: a holder 200, a retaimmng ming 106, a
plurality of bushing screws 300 and lateral perforations 500, 502, 503 aud 504. The
lateral perforation 500 is configured perpendicular to the outer periphery of the holder 200;
the lateral perforation 502 is configured not perpendicular to the outer periphery of the
holder 200; the lateral perforation 503 is configured not perpendicular to the outer
periphery of the holder 200, and expands from the outside to the inside; the lateral
perforation 504 is configured not perpendicular to the outer periphery of the hoider 200,
and expands from the inside to the outside. Referring to FIG. 3A to FIG. 3F at the same

time, FIG, 3A to FIG, 3F are a sectional exploded view, a sectional combined view and a
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sectional three-dimensional view of elements in an area 2 along a section A-A, an enlarged
view of a part 3, and an enlarged view of a part 4 in the embodiments of FI1G, 2B and FIG.
2C, which are embodiments that a bushing screw 300 uses a screw head with a flat-head

structure.

In FIG. 2A, a plurality of bushing screws 300 is included and 15 locked to the retaining
ring 100, The bushing screw 300 has a hollow structure 310 (FIG. 2B) and can be locked

to a semicenductor machine (not shown) with a sefscrew (not shown).

Referring to FIG. 2A and FIG. 3A, a first joint surface 220 of the holder 200 is annular,
and may be made of stainless steel.  The holder 200 includes: an annular substrate having
a first joint surface 220, and a plurality of first holes 210. The first holes 210 are
annularly arranged on the first joint surface 220, and each first hole 210 meludes a first
inner thread structure 211. The refaining ring 100 has a second joint surface 120 and a
pluratity of second holes 110, where the second holes 110 are annularly arranged on the
second joint surface 120, and each second hole 110 corresponds to one first hole 210.  The
bushing screw 300 has a screw head 320, a hollow structure 310 and a screw rod 330, An
mner wall surface of the screw rod 330 of the bushing screw 300 has a second tnner thread
stracture 332, and an outer wall surface of the screw rod 330 has an outer thread structure
331. Each bushing screw 330 can penetrate the second holes 110 of the retaining ring 100
and the first holes 210 of the holder 200, and then 1z locked to the first inner thread
structure 211 via the outer thread structure 331 1o fix the holder 200 and the retaining ring
100, so that the first joint surface 220 and the second joint surface 120 are joined closely.
The second inner thread structure 332 is used for locking the chemical mechanical
polishing fixture to a semiconductor machine (not shown) individually with a setscrew (not

shown).

The first joint surface 220 of the holder 200 is annular, and may be made of stainless
steel (SUS).  The second ioint surface 120 of the retaining ring 100 is also annular, and
may be made of high-order plastic materials. Basically, the first joint surface 220 and the
second joint surface 120 are designed correspondingly, and the first joint surface 220 and

the second joint surface 120 can be joined closely with the bushing screws 300
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synchronously penetrating the first holes 210 and the second holes 110 and performing

locking.

In ferms of another embodiment, the holder 200 is a plastic holder, and the retaining

ring 100 is a metal retaining ring.

Referring to FIG. 3A, a top surface 321 of the bushing screw 300 has a hexagonal
locking structure 322 for providing a locking tool (hex screwdriver) to perform locking.
That is, the locking too!l may lock the bushing screw 300 into the first inner thread 211 of
the holder 200 through the hexagonal locking structure 322 on the screw head 320 of the
bushing screw 300. By pressing the flat-head structare of the screw head 320 in & nut
accommodating portion 111 of the second hole 110 of the retaining ring 100, the second
joint surface 120 of the retaining ring 106 and the first joint surface 220 of the holder 200

can be joined closely.

In FIG. 3A, in addition to the nut accommeodating portion 111, the second hole 110 has
a screw rod accommodating portion 112, In other embodiments, the screw rod

accommodating portion 112 may be omitfed.

Next, referring to FIG. 3B, FIG. 3B is a structural view of a lateral perforation along a
section B-B in the embodiment of FIG, 2B,  In the holder 200, the annular substrate may
further inckude 2 plurality of lateral perforations 500 disposed between the first holes 210 in
a direction perpendicular to an axis of the first hole 210. The lateral perforations 500
penetrate from the outer periphery to the inner periphery of the annular substrate, and the
lateral perforations 500 have a converse U-shaped cube structure, In terms of other
embodiments, the structure of the lateral perforation 500 also may be: an converse
U-shaped cube structure, a cuboid sfructure, a cylinder structure, an elliptic cylinder
structure, a flat cuboid stracture or a hybrid structure of at least one cuboid struecture and
the above. The lateral perforations 500 may provide a chemical liquid required by
perfusion of semiconductor fabrication of the chemical mechanical polishing fixture

according fo the present creation.

Referring to FIG. 3B, FIG. 3C and FIG. 313 at the same time, FIG. 3B, FIG. 3C and

9/28



10

25

FIG. 3D describe that the lateral perforations 500 are formed below the bushing screws 300
and penetrate from an inner periphery 250 to an outer periphery 260 of the holder 200.
The converse U-shaped cube structure allows the lower part of the bushing screws 300 10
be hollowed out without affecting the strength of the holder 200, and can reduce the metal
volume of the holder 200, thereby reducing the weight of the hoider 260. By means of the
converse U-shaped cube structure, it is unnecessary to worry about that the lateral
perforations 500 may affect configuration space of the bushing screws 300 structurally.
Other lateral perforation structures also may be configured in manners similar to those in

FIG. 3C and FIG. 3D, or, be configured on two sides of the bushing screws 300.

Tn terms of other structures of the lateral perforations 500, the purpose of reducing the
weight of the holder 200 also can be achieved by setting lateral perforations in several faces.
Similarly, when the holder 200 uses plastic materials, the lateral perforations 500 also can

reduce the weight of the holder 2060.

In addition, in FIG. 2B, the lateral perforations 500 are configured in a manner of being
perpendicular to the outer periphery and the inner periphery of the holder 200. In terms of
other embodiments, lateral perforation structures {to be shown in FIG. 13B) which are

oblique {FIG. 213} or at staggered angles (FIG. 2E and FIG. 2F).

Besides, before the bushing screws 300 are locked, an adhesive layer is applied
between the first joint surface 220 of the holder 200 and the second joint surface 120 of the
retaining ring 100 to strengthen bonding strength between the holder 200 and the retaining
ring 100. After an engagement surface formed by the holder 200 and the retaining ring
100 is adhered through the adhesive layer, a joint structure having high stability and
durability can be formed. There are many choices for the adhesive, which are well known

to persons skilled in the art and are not repeated herein.

The first joint surface 220 and the second joint surface 120 may have many different
designs, and the embodiments in FIG. 3A to FIG. 3D are that shapes of the holder 200 and
the retaining ring 100 are the same, that is, the first joint surface 220 and the second joint

surface 120 both are annular plane structures.
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Next, referring to FIG. 38 and FIG. 3F, in the enlarged views of areas 3 and 4, the
structure of the lateral perforation 500 has an angle R (Radius) at a bending position.  The
angle R may be manufactured in the lateral perforation manufacturing process, may be
manufactured by adopting polishing, cutting or other methods, and can prevent a chemical
polishing shurry from accumulating during perfusion to increase resistance of following
perfusion of the chemical polishing siurry to the lateral perforations 500 to prevent the

process from becoming less stable.

Next, referring to FIG. 3G and FIG. 3H, in the enlarged views of areas 3 and 4, the
structure of the lateral perforation 500 has an angle C (Chamfer) at a bending position.
The angle C may be manufactured in the lateral perforation manufacturing process, may be
manufactured by adopting polishing, cutting or other methods, and can prevent a chemical
polishing shurry from accumulating during perfusion to merease resistance of following
perfusion of the chemical polishing sturry to the lateral perforations 500 to prevent the

process from becoming less stable.

Next, referring to FIG. 31, FIG. 31 is a schematic view that the lateral perforation 500
and the outer periphery of the retaining ring 10€ are at an mclined angle of § in the
embodiment of FIG. 3B.  In this way, the chemical polishing slurry can be easily perfused.
The inclined angle of 8 may be between 60 degrees and 120 degrees. In the embodiment
of FiG. 3B, the lateral perforation 500 and the outer periphery are perpendicular to each
other (90 degrees).

Similar lateral perforation structures may apply to different relative structures of the
holder and the retaining ring. The present creation sequentially describes other possible

embodiments below.

Referring to FIG. 4, FIG. 4 is a sectional three-dimensional view in one embodiment of
the present creation, which is another embodiment of a combined view of elements in the
area ? along a section A-A in the embodiment of FIG. 2B. In this embodiment, the first
jomt surface of the holder 202 is an annular groove structure, while the second joint surface
of the retaining ring 102 is an annular convex structure, so that the first and second joint

surfaces can be correspondingly joined closely.
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Referring to FIG. 5, FIG. 5 is a sectional three-dimensional view in one embodiment of
the present creation, which is a further embodiment of a combined view of elements in the
area 2 along a section A-A in the embodiment of FIG. 2B. In this embodiment, the first
joint surface of the holder 203 is an annular convex structure, while the second joint surface
of the retaining ring 103 is an annular groove structure, so thai the first and second joint

surfaces can be correspondingly joined closely.

Referring to FIG. 6, FIG. 6 is a sectional three-dimensional view in one embodiment of
the present creation, which is yet another embodiment of a combined view of elements in
the arca 2 along a section A-A in the embodiment of FIG. 2B.  In this embodiment, the
first joint surface of the holder 204 is an annular convex structure, while the second joint
surface of the retaining ring 100 is a planar structure and is covered by the first joint surface,

so that the first and second joint surfaces are correspondingly joined closely.

In addition to different combined surface designs of the holder 200 and the retaining
ring 100, the screw head of the bushing screw 300 also may be designed in a different way.
For example, the embodiment of FIG. 3D uses the design of a screw head with & flat-head
structure. Referring to FIG. 7, FIG. 7 shows an embodiment of a design that the
combination of the holder 204 and the retaining ring 105 uses bushing screws 301 with a
screw head of a countersunk structure. Because of the use of the design of the screw head
of a countersunk structure, a screw head accommedating portion 113 of the retaining ring
105 for correspondingly accommodating the serew head 350 is also changed into the design
of the countersunk structure, while the holder 204 is identical with the holder 200. Except
the difference in the design of the screw head, that is, the appearance structure after the
bushing screws 301 combine the holder 204 with the retaining ring 103, the embodiment of

FIG. 7 is basically same as the embodiment of F1G. 3D,

In addition, on some particular machines, if a chemical mechanical polishing fixture
with lighter weight is required, another embodiment of the present creation is applicabie.
Referring to FIG. &, FIG. 8 is a sectional three-dimensional view in one embodiment of the
present creation, which is a further embodiment of a combined view of elements in the area

2 along a section A-A in the embodiment of F1G. 2B, This embodiment uses an mtegrally
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formed holder 206, that is, the hoider 206 made of high-order plastic materials (Tor example,
PPS or PBN).

In the previous different embodiments, the annular diameters of the retainmg ring and
the holder are same. In other embodiments, the annular diameters of the retaining ring
and the holder may be different. In this way, the annular diameter of the holder or the
thickness of the hiolder can be adjusted in the same condition of manufacturing the retaining
ring, that is, the chemical polishing retaining ring of the present creation can be applied to

applications having different width requirements.

Next, referring to the schematic views of the embodiments of the present creation
shown in FIG. 9A and PIG, 9B, the chemical mechanical polishing fixture according to the
present creation includes: a hoider 400, a retaining ring 600, at least one bump 420 and at

least one first groove 620.

The hoider 400 has a first joint surface 410, and the first joint surface 410 is annular,
and the holder 400 may be made of stainless steel (SUS). The first joint surface 410 is
provided with a plurality of bumps 420 annularly arranged, and the bumps 420 also may be
made of stainless steel {SUS).  The retaining ring 600 has a second joint surface 610 and 2
plurality of first grooves 620 corresponding to the bumps 420, which may be made of
high-order plastic materials, for exampie, PP5 or PBN.  The holder 400 and the retaining
ring 600 may respectively rotate reversely along a circumferential direction to engage the
bumps 420 with the first grooves 620, and closely join the first joint surface 410 with the
second joint surface 610.  After an engagement surface formed by the holder 400 and the
retaining ring 600 is adhered through an adhesive, a jomt structure having bigh stability and
durability can be formed. There are many choices for the adhesive, which are well known

to persons skilled in the art and are not repeated herein.

It can be seen from FIG. 10A that the bumps 420 are integraily formed with an annujar
substrate of the holder 400.

It can be seen from FIG. 10B that a screw 430 locks the bumps 420 te the annular

substrate of the holder 400 through a first screw hole 425 and a second screw hole 413.
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It can be seen Drom FIG. 10C that the screw 430 locks the bumps 420 to the annular
substrate of the holder 400 through the first screw hole 425 and the second screw hole 413.
Moreover, the bumps 420 may be placed in a second groove 412 and are then positioned in

the second groove 412,

The embodiments of FIG. 10A to FIG. 10C describe that the lateral perforations 500
are formed below the second screw hole 413. The converse U-shaped cube structure
allows the lower part of the second screw hole 413 to be hollowed out without affecting the
strength of the holder 400, and can reduce the metal volume of the holder 400, thereby
reducing the weight of the holder 400. By means of the converse U-shaped cube structure,
it is unnecessary to worry about that the lateral perforations 500 may affect configuration
space of the second screw hole 413 structurally.  Other lateral perforation structures also
may be configured in manners similar to those in FI1G, 10A to FIG. 10C, or, be configured

on two sides of the second screw hole 413,

in terms of another embodiment, when the holder 400 uses plastic materials, the lateral

perforations 500 also can reduce the weight of the holder 400.

The bump 420 has a first guide surface 421 and a second guide surface 424.  Aligned
with the first grooves 620, each first engagement surface 424 is aligned with a
corresponding second engagement surface 625, an intersection line between each second
guide surface 624 and a second top surface is aligned with the corresponding first guide
surface 421, and a first inner side surface and a f{irst outer side surface arc respectively
aligned with a second inner side surface 622 and a second outer side surface 623 of the first
groove 620, s0 as to position the bumps 420 and the first grooves 620. The holder 400
and the retaining ring 600 are respectively reversely rolated along a circumferential
directiont so that the first grooves 620 and the bumps 420 shde oppositely along the
direction of the first engagement surface 424 {or the second engagement surface 625) for
mutual clamping, which can prevent the retaining ring 600 from being detached from the
holder 400,

In practice, the bumps 420 can be manufactured in a manner of being integrally formed

with the holder 400, or, manufactured in a manner of being separated from the holder 400.
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The separation approach is disclosed in FIG. 10B and FIG. 10C.

Next, referring to FIG. 11A and FIG. 11B, FIG. 11A and FIG. 11B are a partially
enlarged view and a sectional view of the retaining ring 600,  The retaining ring 600 has a
second joint surface 610 and a plurality of first grooves 620, where the first grooves 620 are
annularly arranged on the second joint surface 610 and used for providing the bumps 420
with an accommeodation space, and providing a second engagement surface 625 (a nine-tail
slot structure) for accommeodating the first engagement surface 424 of the bumps 420.
The second engagement surface 625 is a plane extending radially along the retaining ring
600, a root portion of the second engagement surface 625 inclining towards the second joint
surface 610 to form a barb structure.  As the first engagement surface 424 of the bump 420
forms a barb structiwe, the second engagement surface 625 forms another barb structure

with the second joint surface 610, and is parallel to the first engagement surface 424.

In FIG. 11A, the structure of the first groove 620 consists of: a second top surface 621,
a second inner side surface 622, a second outer side surface 623, a second guide surface
624 and a second engagement surface 625. The second top surface 621 is a plane and
forms the bottom of the first groove 620. The second inner side surface 622 and the
second outer side surface 623 are surfaces concave along a circumferential direction of the
retaining ring 600, and 2 bending radius of the second inner side surface 622 is smaller than
that of the second outer side surface 623. The second engagement surface 625 is
preferably a plane extending radially along the retaining ring 600 {the present creation is
not limited thereto), and a roof portion {an intersection line with the second top surface 621)
of the second engagement surface 6235 inclines towards the second joint surface 610 to form
a barb shape. In this embodiment, the second engagement surface 625 preferably matches
the first engagement surface 424 to form the same inclined angle of 30 degrees, and the rest
embodiments may use an angle between 1 degree to 60 degrees, and similarly, the second
engagement surface 625 and the first engagement surface 424 have the same inclined angle
and are paratlel to each other. The second guide swrface 624 is preferabiy a plane
extending radially along the retaining ving 400 (the present creation is not iimited thereto),

and in this embodiment, preferably the root portion (an intersection line between the second
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guide surface 624 and the second joint surface 610) of the second guide surface 624

inclines towards an inner side of the bumps 4200,

In addition, in this embodiment, structures of the holder and the retaining ring can be
reversed, The lateral perforations 500 may be disposed at the portion of metal parts, and

also may be disposed at the portion of plastic parts.

Next, referring to FIG. 12A to FIG. 1213, FIG. 12A to FIG. 12D show embodiments of
lateral perforation structures of the present invention being applied to another chemical
mechanical polishing fixture. The holder 402 has a first joint surface 410; and the
retaining ring 202 is made of high-order plastic materials, and has a second joint surface
610, The first joint surface 410 1s annular, and two side walls 430 are preferably disposed
in the annular shape above the first joint surface 410 and on an outer edge to form an
annular slot 440, A plurality of bumps 420 is annuiarly arranged in the annular slot 440.
Each bump 420 consists of five surfaces to be platform-like, including: a first top surface, a
first inner side surface, a first outer side surface, a first engagement surface and a first guide

surface, as shown in the embodiments of FIG. 10A to FIG. 10C and FIG. 12C.

The first top surface of the bump 420 is a plane and forms the top of the bump 420.
The first inmer side surface and the first outer side surface are curved surfaces extending
along a circumferential direction of the retaining ring 402, and a bending radius of the first
inner side surface is smaller than that of the first outer side surface. The first engagement
surface is preferably a plane extending radislly along the retaining ring 402 (the present
creation is not limited thereto), and a root portion (an intersection line between the first
engagement surface and the first joint surface) of the first engagement surface inclines
towards an outer side of the bumps 420 to form a barb shape, and in this embeodiment, the
first engagement surface 623 preferably inclines at an angle of 30 degrees.  The first guide
surface is preferably a plane extending radially along the holder 402 (the present creation is
not limited thereto), and matches the first engagement surface to guide the bumps 640 on
the retaining ring 602 to clamp the bumps 420, In this embodiment, the first guide surface
is preferably disposed perpendicular to the first joint surface, but also the root portion (an

intersection line between the first guide surface and the first joint surface} may incline
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towards an imer side of the bump 420.

Referring to FIG. 12C, a gap is kept between each bump 420 (first bump) and & side
wall 430 of the annular slot 440 to form an inclined-angle slot 450, which is contimuously

machined inio a plurality of bumps 420.

Referring to FIG. 12D, the bumps 640 (second bumps) are convexly disposed on the
second joint surface 610 to clamp the corresponding bumps 420.  In combination with FIG.
12C, in this embodiment, the second joint surface 610 is preferably convexly provided with
a plurality of burnps 640 corresponding to the plurality of bumps 420, and each bump 640
consists of five surfaces to be platform-like, including: a second fop surface, a second inner
side surface, a second outer side surface, a second engagement surface and a second guide

surface,

The second top surface is a plane and forms the top of the bumps 640. The second
inner side surface and the second outer side surface are surfaces extending along a
circumnferential direction of the retaining ring 602, and a bending radius of the second inner
side surface is smaller than that of the second outer side surface. The second engagement
surface is preferably a plane extending radially along the retaining ring 602 (the present
creation is not limited thereto), and a root portion {an intersection line between the second
engagement surface and the second joint surface) of the second engagement surface
inclines towards an outer side of the second bumps 640 to form a barb shape. In this
embodiment, the second engagement surface preferably mafches the first engagement
surface of the bump 420 to form the same inclined angle of 30 degrees, the rest
embodiments may use an angle between 1 degree to 60 degrees, and similarly, the second
and first engagement surfaces have the same inclined angle and are parallel to each other.
The second guide surface is preferably a plane extending radially along the retaining ring
602 (the present creation is not limited thereto), and in this embadiment, preferably the root
portion (an intersection line between the second guide surface and the second joint surface}

of the second guide surface inclines towards an inner side of the second bumps 640.

The embodiment of FIG. 12C describes that in the area 8 of FIG. 12B, the lateral

perforations 500 are formed below the bumps 420. The converse U-shaped cube
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structures can reduce the metal volume of the holder 400, thereby reducing the weight of
the holder 400. Other lateral perforation stroctures also may be configured in manners

similar to those in FIG. 10A to FIG. 10C, or, be configured on two sides of the bumps 420.

In addition, in this embodiment, structures of the holder and the retaining ring can be
reversed. The lateral perforations 500 may be disposed at the portion of metal parts, and

also may be disposed at the portion of plastic parts.

In practice, the lateral perforations 500 may adopt different structures, and for example,
FIG. 13A and FIG. 13B are schematic three-dimensional views of different structures of the
lateral perforations 500 according to the present creation.  FIG. 13A shows that the lateral
perforations 500 uge the same width W1 from front to back to manufacture the converse
U-shaped cube structure, which may correspond to the embodiments in FIG. 2B and FIG.
2D; FIG. 13B shows that the lateral perforations 503 use different widths W1 and W2 to
manufacture the converse U-shaped cube structure, which may correspond to the
embodiments in FIG. 2E and FI1G. 2F.

Next, referring to FIG. 13C and FIG. 13D, during manufacturing, the lateral
perforations 500 may form an angle R as in F1G. 13C at an internal bending position, which
may be formed in a drilling process. Aliematively, an angle C as in FIG. 13C is formed at
an internal bending position, which also may be formed in a drilling process.  The angle R
and the angle C may prevent a chemical polishing shury from accumulating during
perfusion to increase resistance of following perfusion of the chemical polishing shurry to
the lateral perforations 500 and prevent the process from becoming less stable. FIG. 14A
and FIG. 14B are schematic three-dimensional views of other different structures of the
lateral perforations 500 according to the present creation.  In the embodiments, in the form,
a plurality of different three-dimensional structures makes up a converse U-shaped cube
structure.  In the embodiment of FIG, 14A, the lateral perforations are jointly made up of a
pair of cuboid structures 506 and a flat cuboid structure 507.  In the embodiment of FIG.
148, the lateral perforations are jointly made up of a pair of cuboid structures 506 and three
cube structures 508,  In the embodiment of FIG. 14C, the lateral perforations are made up

of a cylinder structure 505, whose diameter is R.
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FIG. 15A to FIG. 15C are schematic sectional views of configuration of different
lateral perforation structures of a chemical polishing retaining ring according to the present
creation, in which different lateral perforation structures in FIG. 13A to FIG. 14C are
mixed. The embodiment of FIG. 15A is formed by the lateral perforation 500 of FIG.
[3A and the lateral perforation structure of FIG. 14B.  In the embodiment of F1G. 15B, the
cuboid structures 506 serve as lateral perforation structures and are disposed on fwo sides
of the bushing screws 300. In the embodiment of FI1G. 15C, the cylinder structures 505

form lateral perforations, which are also disposed on two sides of the bushing screws 300.

In addition, in the embodiments where the bushing screws 300 are applied, as the
holder has a second inner thread structure for locking a semiconductor machine, the
chemical mechanical polishing fixture can achieve the purpose of having light weight and

low cost through the design of the retaining ring,

Begides, the concave locking structure for the locking tool (screwdriver) to perform
locking, in addition to the hexagonal design, also may adopt other different structures.
Referring to FIG, 16A 1o FIG. 16C, FIG. 16A to FIG. 16C are top views of multiple
embodiments of bushing screws according to the present creation, and describe respectively
that the top surface 321 of the screw head 320 of the bushing screw 300 has a concave
locking structure, respectively being a flat shape locking stracture 323, a cross locking

stracture 324 or a star locking structure 325,

In addition, the bushing screws 300 also have many different designs.  For example,
referring to FIG. 17A and FIG. 17B, FIG. 17A and FIG. 178 are two embodiments of the
bushing serews according to the present creation.  In the two embodiments, the bushing
screws 300 and 301 are respectively designs of a screw head of a flat structure and a screw
head of a countersunk structure, and they both increase the design of a fapping gap 340,
which is dispesed at the bottom of the screw rod 330, for making the bushing screws 300

easily locked.

Compared with that a planar bonding plane is directly bonded in the prior art, the
chemical mechanical polishing fixture of the present creation can more effectively fix the

retaining ring and the holder, so as to extend the service life of the chemical mechanical
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polishing fixture. In addition, the chemical mechanical polishing fixture of the present
creation can, while achieving the effect of maintaining the strength provided by the
retaining ring, also achieve the efficacy of strength and weight reduction by applying light
weight plastic substrate of the holder, More importantly, with the design of the present
creation, the chemical mechanical polishing fixture can have multipie effects such as easy
assembly, low production cost, low maintenance cost, and high scalability. Therefore,

different combinations can be easily adjusted through the requirements for weight.

While the present invention has been described by the way of example and in terms of
the preferred embodiments, it is to be understood that the invention need not be limited to
the disclosed embodiments.  On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and scope of the appended claims, the
scope of which should be accorded the broadest interpretation so as to encompass all such

madifications and similar structures.
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CLAIMS

What is claimed is:

1. A chemical mechanical polishing fixture having lateral perforation structures,

comprising:
a holder, comprising:

an annular substrate having a first joint surface, an outer periphery and an inner

periphery;

a plurality of first holes annularly arranged on the first joint surface, each first hole

comprising a first inner thread structure; and

a plurality of lateral perforation structures penetrating from the outer periphery to the
inner periphery of the annular substrate, wherein the lateral perforations are selected from:
a converse U-shaped cube structure, a cuboid structure, a cylinder structure, an elliptic
cylinder structure, a flat cuboid structure or a hybrid structure of at least one cuboid

structure and the ahove;

a retaining ring having a second joint surface and a plurality of second holes, wherein
the second holes are annularly arranged on the second joint surface, and each second hole

corresponds to one first hole; and

a plurality of bushing screws, each having a screw head, a hollow structure and a
screw rod, wherein an inner wall surface of the screw rod has a second inner thread
structure, an outer wall surface of the screw rod has an outer thread structure, each bushing
screw penetrates the second holes of the retaining ring and the first holes of the holder, and
then is locked to the first inner thread structure via the outer thread structure to fix the
holder and the retaining ring, so that the first joint surface and the second joint surface are
joined closely, and the second inner thread structure is used for locking the chemical
mechanical polishing fixture having lateral perforation structures to a semiconductor

machine individually with a setscrew.

2. The chemical mechanical polishing fixture having lateral perforation structures
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according to claim 1, wherein the bushing screw further comprises:

a tapping gap extending from the bottom of the screw rod to the screw head, and used

for making the bushing screw easily locked.

3. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 1 or 2, wherein the lateral perforation structures have an angle R or an

angle C at a bending position.

4. The chemical mechanical polishing fixture having lateral perforation structures
according to any one of claims 1 to 3, wherein an inclined angle of 60 degrees to 120
degrees is formed between the lateral perforation structures and the outer periphery of the

annular substrate.

5. A chemical mechanical polishing fixture having lateral perforation structures,

comprising:
a holder, comprising:

an annular substrate having a first joint surface, an outer periphery and an inner

periphery;

a plurality of holes annularly arranged on the first joint surface, each hole comprising

a first inner thread structure; and

a plurality of lateral perforation structures penetrating from the outer periphery to the
inner periphery of the annular substrate, wherein the lateral perforations are selected from:
a converse U-shaped cube structure, a cuboid structure, a cylinder structure, an elliptic
cylinder structure, a flat cubold structure or a hybrid structure of at least one cuboid

structure and the above; and

a plurality of bushing screws, each having a screw head, a hollow structure and a
screw rod, wherein an inner wall surface of the screw rod has a second inner thread
structure, an outer wall surface of the screw rod has an outer thread structure, each bushing
screw penetrates the holes of the holder, and then is locked to the first inner thread structure

via the outer thread structure to be fixed to the holder, and the second inner thread
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structure 1s used for locking the first joint surface to a semiconductor machine by the
chemical mechanical polishing fixture having lateral perforation structures individually

with a setscrew.

6. The chemical mechanical polishing fixture having lateral perforation structures

according to claim 5, wherein the bushing screw further comprises:

a tapping gap extending from the bottom of the screw rod to the screw head, and used

for making the bushing screw easily locked.

7. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 5 or 6, wherein the lateral perforation structures have an angle R or an

angle C at a bending position.

8. The chemical mechanical polishing fixture having lateral perforation structures
according to any one claims 5 to 7, wherein an inclined angle of 60 degrees to 120 degrees
is formed between the lateral perforation structures and the outer periphery of the annular

sttbstrate.

9. A chemical mechanical polishing fixture having lateral perforation structures,

comprising:
a holder, comprising:

an annular substrate having a first joint surface, an outer periphery and an inner
periphery;
a plurality of holes annularly arranged on the first joint surface, each hole comprising

a first inner thread structure for individually providing a screw to be locked to a

semiconductor machine; and

a plurality of lateral perforation structures penetrating from the outer periphery to the
inner periphery of the annular substrate, wherein the lateral perforations are selected from:
a converse U-shaped cube structure, a cuboid structure, a cylinder structure, an elliptic
cylinder structure, a flat cuboid structure or a hybrid structure of at least one cuboid

structure and the above.
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10. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 9, wherein the lateral perforation structures are the converse U-shaped

cube structure, and the converse U-shaped cube structure is configured below the holes.

11. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 9, wherein the lateral perforation structures have an angle R or an angle

C at a bending position.

12. The chemical mechanical polishing fixture having lateral perforation structures
according to any one of claims 9 to 11, wherein an inclined angle of 60 degrees to 120
degrees is formed between the lateral perforation structures and the outer periphery of the

annular substrate,

13. A chemical mechanical polishing fixture having lateral perforation structures,

comprising:
a holder, comprising:

an annular substrate having a first joint surface, an outer periphery and an inner

periphery;

a plurality of bumps annularly arranged on the first joint surface, each bump

comprising:

a first engagement surface, which is a plane extending radially along the annular
substrate, a root portion of the first engagement surface inclining towards an outer side of

the bump to form a barb structure; and

a plurality of lateral perforation structures penetrating from the outer periphery to the
inner periphery of the annular substrate, wherein the lateral perforations are selected from:
a converse U-shaped cube structure, a cuboid structure, a cylinder structure, an elliptic
cylinder structure, a flat cuboid structure or a hybrid structure of at least one cuboid

structure and the above; and

a retaining ring having a second joint surface and a plurality of first grooves, wherein
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the first grooves are annularly arranged on fbe second joint surface, and each first groove

comprises:

a second engagement surface, which is a plane extending radially along the retaining
ring, a root portion of the second engagement surface inclining towards the second joint

surface to form a barb structure;

wherein the holder and the retaining ring are axially aligned, so that the first joint
surface is aligned with the second joint surface, the bumps are aligned with the first grooves,
and the holder and the retaining ring respectively reversely rotate along a circumferential
direction to engage the first engagement surface of the bump with the sscond engagement

surface of the first groove.

14, The chemical mechanical polishing fixture having lateral perforation structures
according to claim 13, wherein the bump further comprises: a first guide surface disposed
opposite the first engagement surface, and inclining towards an outer side of the bump from
a root portion of the first engagement surface aiong a radially extending plane of the

anmular substrate.

15. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 13 or 14, wherein the first groove farther comprises: a second guide
surface disposed opposiie the second engagement surface, inclining towards an outer side
of the bump from a oot portion of the first engagement surface along a radially extending

plane of the annular substrate, and paratie] to the second engagement surface.

16. The chemical mechanical polishing fixture having lateral perforation structures
according to any one of claims 13 to 15, wherein the lateral perforation stracturss have an

angle R or an angle C at a bending position.

17. The chemical mechanical polishing fixture having lateral perforation structures
according o any one of claims 13 to 15, wherein an inclived angle of 60 degrees to 120
degrees is formed between the lateral perforation structures and the outer perphery of the

annular substraie.

18. A chemical mechanical polishing fixture having lateral perforation structures,
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comprising:
a retaining ring, comprising:
an annular substrate having a first joint surface; and

a plurality of bumps annularly arranged on the first joint surface, each bump

comprising:

a first engagement surface, which is a plane extending radially along the annular
substrate, a root portion of the first engagement surface inclining towards an outer side of

the bump to form a barb structure; and

a holder having an annular structure, a second joint surface and a plurality of first
grooves, wherein the annular structure has an outer periphery and an inner periphery, the
first grooves are annularly arranged on the second joint surface, and each first groove

comprises:

a second engagement surface, which is a plane extending radially along the holder, a
root portion of the second engagement surface inclining towards the second joint surface to

form a barb structure; and

a plurality of lateral perforation structures, penetrating from the outer periphery to the
inner periphery of the annular structure, wherein the lateral perforations are selected from: a
converse U-shaped cube structure, a cuboid structure, a cylinder structure, an elliptic
cylinder structure, a flat cuboid structure or a hybrid structure of at least one cuboid

structure and the above;

wherein the holder and the retaining ring are axially aligned, so that the first joint
surface is aligned with the second joint surface, the bumps are aligned with the first grooves,
and the holder and the retaining ring respectively reversely rotate along a circumferential
direction to engage the first engagement surface of the bump with the second engagement

surface of the first groove.

19. The chemical mechanical polishing fixture having lateral perforation structures

according to claim 18, wherein the bump further comprises: a first guide surface disposed
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opposite the first engagement surface, and inclining towards an outer side of the bump from
a root portion of the first engagement surface along a radially extending plane of the

anmuilar substrate.

20. The chemical mechanical polishing fixture having lateral perforation structures
according to claim 18 or 19, wherein the first groove further comprises: a second guide
surface disposed opposite the second engagement surface, inclining towards an outer side
of the bump from a root portion of the first engagement surface along a radially extending

plane of the annular substrate, and parallel to the second engagement surface.

21. The chemical mechanical polishing fixture having lateral perforation siructures
according to any one of claims 18 to 20, wherein the lateral perforation structures have an

angle R or an angle C at a bending position.

22. The chemica! mechanical polishing fixture having lateral perforation structures
according to any one of claims 18 to 21, wherein an inclined angle of 60 degrees to 120
degrees is formed between the lateral perforation structures and the outer periphery of the

annuiar substrate.
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