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POLISHING AND LOADING/UNLOADING COMPONENT MODULE

Technical Field

The invention relates to the field of equipment for manufacturing semiconductor integrated circuit
chips, in particular to a polishing and loading/unloading component module in a chemical
mechanical planarization equipment.

Background

Integrated circuits are playing an increasingly important role in various industries and are the
cornerstone of the modern information society. With the rapid development of semiconductor
industry, the critical dimension of integrated circuits continues to be miniaturized, and the high
planarization of semiconductor film surface has a significant impact on the high performance, low
cost, and high yield of the device.

Chemical Mechanical Planarization (CMP) equipment is one of the seven key equipments in the
field of integrated circuit manufacturing, and its working principle is to finely remove the material
on the wafer surface by utilizing the comprehensive balanced actions of the chemical etching of
polishing slurry and the mechanical friction of polishing pad. In integrated circuit manufacturing,
CMP is first used in the front-end process of chip manufacturing, including planarization, device
isolation and device construction, and secondly, in the back-end process of chip manufacturing,
including metal interconnection. Furthermore, CMP is also a key technology means in the
integrated circuit 3D packaging TSV process. It is precisely because of the relatively diverse and
critical applications that CMP has become a standard process and core equipment in integrated
circuit manufacturing.

Currently, CMP technology has evolved to be able to integrat such technologies as online
measurement, online endpoint detection, cleaning, etc. As the product of integrated circuits keep
improving toward miniaturization, multilayer, thinning, and planarization, CMP is also the

technology necessary for the transition of wafers from 200mm to 300mm in diameter, or even
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larger, the improvement of productivity, the lowering of manufacturing costs, and the global
planarization of substrate.

A typical CMP equipment usually comprises a plurality of polishing units, and auxiliary devices
for cleaning, wafer transportation and drying, etc. The polishing unit usually includes a platen, a
polishing pad, a polishing head, a polishing arm, a dresser, a polishing slurry arm, etc. The
polishing pad, polishing head, polishing arm, dresser, and polishing slurry arm are arranged on the
platen according to the processing position. It is found that in actual wafer processing, the spatial
arrangement of the polishing units, and the modules such as cleaning module and wafer transfer
module, has a great influence on the overall polishing throughput of CMP equipment. Wafer
transfer between the polishing unit and the outside, and between the polishing units, is usually
realized by a loading/unloading table or a similar device. Regarding the spatial layout of the
loading/unloading table and polishing unit, some adopt a square layout of a loading/unloading
table and three polishing units, but this technical layout with complicated process since one
loading/unloading station needs to provide loading/unloading services for three polishing units. In
addition, the four polishing units are arranged side by side, and the wafer transfer is completed by
two linear transport mechanisms arranged in the loading/unloadingd area at the end of the
planarization equipment and along the arrangement direction of polishing units. The cleaning area
lies in the other side of the linear transport mechanism. Each of the aforementioned linear
transport mechanisms renders services for two polishing units, and provides two transfer stations
for each polishing unit, and the polishing head of polishing unit can load and unload wafers from
one of the transfer stations. This layout utilizing the linear arrangement of polishing units has the
disadvantage that each polishing unit is equipped with two transfer stations, but the polishing unit
only loads and unloads wafers directly from one of them during the polishing process, so the

wafer transfer efficiency needs to be improved.

Disclosure of the Invention




10

15

20

25

The purpose of the invention is to solve the problems of low wafer transfer efficiency and
complex structure of transfer mechanism in the existing CMP equipment, and to propose a
polishing and loading/unloading component module for CMP equipment, including a movable
loading/unloading module. The modularization of the loading/unloading portion and the
polishing portions simplifies the device structure, improves the manufacturing efficiency of the
device and reduces the occupation space of the device.

The purposes of the invention are achieved through the following technical solutions.

A polishing and loading/unloading component module comprises a loading/unloading module in
the center and two polishing modules on both sides of the loading/unloading module. The
loading/unloading module includes a loading/unloading table module. The loading/unloading
module has two loading/unloading positions in a direction perpendicular to the arrangement
direction of the two polishing modules, and the loading/unloading table module can move back
and forth between the two loading/unloading positions, corresponding to the two polishing
modules respectively.

Loading/unloading table modules are also respectively provided at the two loading/unloading
positions, corresponding to the two polishing modules. The loading/unloading module includes a
fixed frame, a water tank, a first loading/unloading table module, a second loading/unloading
table module, a first loading/unloading table fixed block, a second loading/unloading table fixed
block, a first isolation cover, and a second isolation cover. The first loading/unloading table
module corresponds to the first loading/unloading position, and the second loading/unloading
table module corresponds to the second loading/unloading position. The water tank, the first
loading/unloading table fixed block and the second loading/unloading table fixed block are
fixedly installed on the fixed frame, and the two isolation covers are fixed respectively on the
corresponding loading/unloading table fixed blocks, so that the lower part of the
loading/unloading table module is isolated from the liquid. The first loading/unloading table

module and the second loading/unloading table module are respectively fixed on the first
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loading/unloading table fixed block and the second loading/unloading table fixed block,
corresponding to the first loading/unloading position and the second loading/unloading position.
The polishing module comprises a fixed platform, a polishing pad, a polishing head, and a
rotating shaft, the polishing pad is located on the fixed platform, and the rotating shaft drives the
polishing head to rotate to the loading/unloading position.

The loading/unloading module in which the loading/unloading table module can move back and
forth between the two loading/unloading positions includes a fixed frame, a water tank, a linear
motion module, a loading/unloading table module, a loading/unloading table fixed block, and an
isolation cover. The water tank and the linear motion module are fixed on the fixed frame; the
loading/unloading table fixed block is fixed on the sliding block of the linear motion module; the
loading/unloading table module is fixed on the loading/unloading table fixed block, and the lower
part of the loading/unloading table fixed block is fixed with the isolation cover to isolate the lower
part of the loading/unloading table module from the liquid, and the linear motion module can
make the loading/unloading table module move back and forth between two loading/unloading
positions, namely the first loading/unloading position and the second loading/unloading position.
A first nozzle module and a second nozzle module are respectively arranged at the two
loading/unloading positions of the loading/unloading module, and both the first and the second
nozzle modules are fixed on the fixed platform.

The first nozzle module and the second nozzle module are respectively arranged at the edges of
the first and the second loading/unloading positions.

The loading/unloading table module can rise and descend in the vertical direction to complete
wafer transfer with the polishing head.

For the loading/unloading component module in which the loading/unloading table module can
move back and forth between the two loading/unloading positions, the invention further proposes
a method for wafer transfer using the polishing and loading/unloading component module,

specifically including the following steps.
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S1: The loading/unloading table module stops at the first loading/unloading position, waits for the
first polishing head corresponding to the said position and carrying the wafer that has been
polished in the first stage;

S2: After the first polishing head is transferred to the first loading/unloading position, the
loading/unloading table module rises to load the wafer, descends and then moves to the second
loading/unloading position;

S3: The first polishing head is cleaned at the position above the first loading/unloading position,
and the wafer on the loading/unloading table module at the second loading/unloading position is
unloaded by the second polishing head to start the polishing in the second stage, and after the
second polishing head is transferred above the second polishing pad, a robot arm loads the
loading/unloading table module with a new wafer to be polished;

S4: When the first polishing head corresponding to the first loading/unloading position is cleaned,
the loading/unloading table module at the second loading/unloading position moves to below the
first polishing head at the first loading/unloading position, and then the loading/unloading table
module rises, the first polishing head corresponding to the first loading/unloading position loads
the wafer to be polished and transfers the wafer to the polishing area for polishing;

S5: The loading/unloading table module at the first loading/unloading position descends and then
moves to the second loading/unloading position. At the same time, the second polishing head
corresponding to the second loading/unloading position moves to the position above the second
loading/unloading position, the loading/unloading table module rises, and loads the wafer that
have been polished in the second stage, and then the loading/unloading table module descends
and moves from the second loading/unloading position to the first loading/unloading position;
S6: The second polishing head corresponding to the second loading/unloading position is cleaned
at the position above the second loading/unloading position. At the same time, the robot arm
removes the wafer that has been polished in the second stage from the loading/unloading table

module at the first loading/unloading position, and the loading/unloading table module waits for
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the wafer that has been polished in the first stage on the first polishing head;

S7: After the first polishing head is transferred to the first loading/unloading position, the
loading/unloading table module rises and loads the wafer that has been polished in the first stage,
then descends and moves to the second loading/unloading position;

S8: Repeat the above steps until all wafers are polished.

For the loading/unloading component module in which the loading/unloading table module can
move back and forth between the two loading/unloading positions, the invention further proposes
a method for wafer transfer using the polishing and loading/unloading component module,
specifically including the following steps.

S1: The loading/unloading table module stops at the first loading/unloading position, waits for the
first polishing head corresponding to the said position and carrying the wafer that has been
polished by the first polishing pad;

S2: After the first polishing head is transferred to the first loading/unloading position, the
loading/unloading table module rises to load the wafer, descends and then moves to the second
loading/unloading position;

S3: The first polishing head is cleaned at the position above the first loading/unloading position,
and the wafer on the loading/unloading table module at the second loading/unloading position is
unloaded by a robot arm, and the robot arm loads the loading/unloading table module with a new
wafer to be polished;

S4: When the first polishing head corresponding to the first loading/unloading position is cleaned,
the loading/unloading table module at the second loading/unloading position moves to below the
first polishing head at the first loading/unloading position, and then the loading/unloading table
module rises, the first polishing head corresponding to the first loading/unloading position loads
the wafer to be polished and transfers the wafer to the polishing area for polishing;

S5: Repeat the above steps until all wafers are polished.

In the same way, the loading/unloading table module can also stop at the second
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loading/unloading position first, and the wafer is transferred from the second loading/unloading
position to the first loading/unloading position, and the rest of wafer transfer steps are the same as
above.

For the loading/unloading component module in which the loading/unloading table module can
move back and forth between the two loading/unloading positions, the invention further proposes
a method for wafer transfer using the polishing loading/unloading component module,
specifically including the following steps.

S1: The loading/unloading table module stops at the first loading/unloading position, waits for the
first polishing head corresponding to the said position and carrying the wafer that has been
polished;

S2: After the first polishing head is transferred to the first loading/unloading position, the
loading/unloading table module rises to load the wafer, and the first polishing head is transferred
to the polishing area;

S3: After the wafer on the loading/unloading table module is unloaded by the robot arm, the first
polishing head is returned to the first loading/unloading position for cleaning;

S4: After the cleaning of the first polishing head is completed, the first polishing head returns to
the polishing area, and the robot arm loads the loading/unloading table module with a new wafer;
S5: Then the loading/unloading table module rises, the first polishing head is transferred to the
first loading/unloading position to load the wafer to be polished, and then transferred to the
polishing area for polishing, and the loading/unloading table module descends;

S6: Repeat the above steps until all wafers are polished.

In the same way, the loading/unloading table module can also stop at the second
loading/unloading position first, and the wafer is transferred from the second loading/unloading
position to the first loading/unloading position, and the rest of wafer transfer steps are the same as
above.

Similarly, for the loading/unloading component module in which the loading/unloading table
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modules can also be respectively provided at the two loading/unloading positions, the invention
further proposes a method for wafer transfer using the polishing and loading/unloading
component module, specifically including the following steps.

S1: The first loading/unloading table module waits for the first polishing head to rotate the wafer
polished in the first stage to the first loading/unloading position by the first polishing head
rotating shaft;

S2: After the polished wafer is rotated by the first polishing head rotating shaft to the first
loading/unloading position, the first loading/unloading table module rises to load the wafer that
has been polished in the first stage;

S3: Then the first polishing head returns to above the first polishing pad, the first
loading/unloading table module descends, and the robot arm starts to remove the wafer that have
been polished in the first stage from the first loading/unloading table module and place the wafer
on the second loading/unloading table module at the second loading/unloading position, and the
first polishing head returns to the first loading/unloading position for cleaning;

S4: After the cleaning of the first polishing head, the first polishing head returns to above the first
polishing pad, while the second polishing head returns to the second loading/unloading position;
the second loading/unloading table module rises, the second polishing head takes away the wafer
that have been polished in the first stage, the first loading/unloading table module descends, and
the second polishing head returns to above the second polishing pad for polishing, and
simultaneously, the robot arm places the unpolished wafer on the first loading/unloading table
module at the first loading/unloading position;

S5: The first polishing head rotates to the first loading/unloading position to remove the wafer to
be polished and then starts polishing. After the polishing of the second polishing head is
completed, the second polishing head rotates to the second loading/unloading position to place the
wafer polished in the second stage on the second loading/unloading table module, and then rotates

back to the second polishing pad, and the robot arm takes away the polished wafer;
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S6: The second polishing head rotates back to the second loading/unloading position for cleaning,
and after being cleaned, the second polishing head returns to above the second polishing pad, and
the first loading/unloading table module waits for the first polishing head to rotate the wafer
polished in the first stage to the first loading/unloading position by the first polishing head
rotating shaft;

S7: Repeat steps 2 to 6 until all wafers are polished.

For the loading/unloading component module in which the loading/unloading table modules are
respectively provided at the two loading/unloading positions, the invention also proposes another
method for wafer transfer using the polishing and loading/unloading component module,
specifically including the following steps.

S1: The first loading/unloading table module waits for the first polishing head to rotate the
polished wafer to the first loading/unloading position by the polishing head rotating shatft;

S2: After the first polishing head is transferred to the first loading/unloading position, the first
loading/unloading table module rises and loads the wafer;

S3: The first polishing head (3, 8) returns to the polishing area, and the robot arm starts to remove
the polished wafer from the first loading/unloading table module, and the first polishing head
returns to the first loading/unloading position for cleaning;

S4: After the cleaning is completed, the first polishing head returns to to the polishing area, and
the robot arm loads the first loading/unloading table module with a new wafer to be polished;
S5: Then the loading/unloading table module rises, the first polishing head is transferred to the
first loading/unloading position to load the wafer to be polished, and then transferred to the
polishing area for polishing, and then the first loading/unloading table module descends;

S6: Repeat the above steps until all wafers are polished.

In the same way, the second loading/unloading table module waits, at the second
loading/unloading position, for the wafer polished by the second polishing head, and the rest of

wafer transfer steps are the same as above.
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Compared with the existing CMP equipment technology, the present invention has the following
beneficial technical effects.

1. The modularization of the loading/unloading portion and the polishing portions enables to
assemble into an overall polishing and loading/unloading module; such a layout simplifies the
device structure, improves the manufacturing efficiency of the device and reduces the occupation
space of the device.

2. In addition, the movement of the loading/unloading table module eliminates the need for the
polishing heads to be turned back for cleaning after turning above corresponding polishing pads,
saving the transmission time, or by arranging two polishing heads corresponding to the two
loading/unloading table modules for wafer transfer, the transmission time can be saved and the
efficiency can be significantly improved.

3. The displacement movement of the loading/unloading table module and the separated
placement of the cleaning part, together with the robot arm for transferring the wafers, enables the
parallel operation of processes between multiple polishing modules, greatly improving the
manufacturing efficiency of the device.

4. The overall polishing and loading/unloading module can be expanded freely as needed, and 3
or more such modules can be spliced to further improve the flexibility of wafer manufacturing,

improve manufacturing efficiency, reduce equipment space, and increase output.

Brief description of the drawings

The embodiments of the invention are further described with reference to the accompanying
drawings, in which:

Figure 1 is a 3D effect diagram of an overall polishing and loading/unloading module of the
invention;

Figure 2 is a schematic structural diagram of a loading/unloading module in which a

loading/unloading table module can move back and forth between two loading/unloading

10
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positions;
Figure 3 is a schematic structural diagram of a loading/unloading module in which the
loading/unloading table modules are respectively provided at the two loading/unloading

positions;

The meaning of the signs used in the drawings:

1: First loading/unloading position, 2: First polishing head rotating shaft, 3: First polishing head, 4:
First polishing pad, 5: First fixed platform, 6: Second loading/unloading position, 7: Second
polishing head rotating shaft, 8: Second polishing head, 9: Second polishing pad, 10: Second
fixed platform, 11: Water tank, 12: First isolation cover, 13: First nozzle module, 14: Second
loading/unloading table fixed block, 15: Second loading/unloading table module, 16: Second
nozzle module, 17: Second isolation cover, 18: First loading/unloading table module, 19: First
loading/unloading table fixed block, 20: Fixed frame, 21: Linear motion module, 22 :

Loading/unloading table module, 23: Loading/unloading table fixed block, 24: Isolation cover.

Best mode to carry out the invention

The present invention is described in detail below with reference to the drawings and specific
embodiments. The embodiments are implemented on the premise of the technical solution of the
present invention, and a detailed implementation mode and specific operation process are given,
but the protection scope of the invention is not limited to the following embodiments.

The embodiment provides a polishing and loading/unloading component module for CMP
equipment. The polishing and loading/unloading component module comprises one
loading/unloading module and two polishing modules, with the layout shown in Figure 1,
including a first loading/unloading position, a first polishing head rotating shaft 2, a first polishing
head 3, a first polishing pad 4, a first fixed platform 5, a second loading/unloading position 6, a

second polishing head rotating shaft 7, a second polishing head 8, a second polishing pad 9, and a

11
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second fixed platform 10.

The polishing pad, the polishing rotating shaft and other components are fixed on the fixed
platform, and the polishing head is fixed on the polishing rotating shaft. The polishing rotating
shaft drives the polishing head to rotate to the loading/unloading position, and after the action, the
polishing rotating shaft drives the polishing head to rotate to above the polishing pad for polishing.
The first loading/unloading position corresponds to the first polishing head 3, and the second
loading/unloading position 6 corresponds to the second polishing head 8.

The structure of the loading/unloading module with a loading/unloading table module that can
move back and forth between two loading/unloading positions is shown in Figure 2, including:
the first loading/unloading position 1, the second loading/unloading position 6, a water tank 11, a
first nozzle module 13, a linear motion module 21, a second nozzle module 16, a
loading/unloading table module 22, a loading/unloading table fixed block 23, an isolation cover
24, and a fixed frame 20. The water tank 11 and the linear motion module 21 are fixed on the fixed
frame 20. The loading/unloading table fixed block 23 is fixed on the linear motion module 21,
while the loading/unloading table module 22 is fixed on the loading/unloading table fixed block
23, and the lower part of the loading/unloading table fixed block 23 is provided with an isolation
cover 17 to isolate the lower part of the loading/unloading table from liquid. The linear motion
module 21 can make the loading/unloading table module 22 move back and forth between the first
loading/unloading position 1 and the second loading/unloading position 6. The edges of the first
loading/unloading position 1 and the second loading/unloading position 6 correspond to the first
nozzle module 13 and the second nozzle module 16. The two nozzle modules are fixed on the
fixed frame 20.

The process of wafer transfer using the loading/unloading module with the loading/unloading
table module that can move back and forth between the two loading/unloading positions is
described as follows.

First, the loading/unloading table module 22 stops at the first loading/unloading position 1, waits

12
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for the first polishing head 3 corresponding to the first loading/unloading position 1 and carrying
the wafer that has been polished in the first stage to be transferred to the first loading/unloading
position 1.

The loading/unloading table module 22 rises to load the wafer, and then directly moves to the
second loading/unloading position 6, and the first polishing head 3 corresponding to the first
loading/unloading position is cleaned above the first loading/unloading position. Through the
movement of the loading/unloading table module 22, the first polishing head 3 does not need to
return from the position above the first polishing pad 4 for cleaning, saving transfer time and
improving efficiency.

Simultaneously, the second polishing head 8 is transferred to the second loading/unloading
position 6, and then the polished wafer on the loading/unloading table module 22 at the second
loading/unloading position 6 is taken away by the second polishing head 8, and the robot arm
loads the wafer to be polished on the loading/unloading table module 22 at the second
loading/unloading position 6.

When the polishing head corresponding to the first loading/unloading position is cleaned, the
loading/unloading table module 22 at the second loading/unloading position 6 moves to beneath
the first polishing head 3 at the first loading/unloading position. Subsequently, the
loading/unloading table module 22 rises, and the first polishing head 3 corresponding to the first
loading/unloading position loads the wafer to be polished and transfers the wafer to the polishing
area for polishing, and the polishing of the next wafer is started.

Then the loading/unloading table module 22 in the first loading/unloading position moves to the
second loading/unloading position 6. Simultaneously, the second polishing head 8 corresponding
to the second loading/unloading position 6 moves to the position above the second
loading/unloading position 6, and the loading/unloading table module 22 rises and sucks the
polished wafer, and then moves from the second loading/unloading position 6 to the first

loading/unloading position, and the second polishing head 8 corresponding to the second
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loading/unloading position 6 is cleaned at the position above the second loading/unloading
position 6. This has the advantage that the second polishing pad 8 does not need to return from the
position above the second polishing pad 9 for cleaning, saving transfer time and improving
efficiency.

Simultaneously, the robot arm takes away the polished wafer on the loading/unloading table
module 22 at the first loading/unloading position, and loads the loading/unloading table module
22 with the wafer to be polished, and then the loading/unloading table module 22 stops at the first
loading/unloading position and waits for the first polishing head 3 corresponding to the first
loading/unloading position to unload the polished wafer for starting the cycle again.

The schematic structural diagram of the loading/unloading module in which the
loading/unloading table modules are respectively provided at the two loading/unloading positions
is shown in Figure 3, including the first loading/unloading position 1, the second
loading/unloading position 6, the water tank 11, the first isolation cover 12, the first nozzle
module 13, the second loading/unloading table fixed block 14, the second loading/unloading table
module 15, the second nozzle module 16, the second isolation cover 17, the first
loading/unloading table module 18, the first loading/unloading table fixed block 19, and the fixed
frame 20. The first loading/unloading table module 18 corresponds to the first loading/unloading
position 1, and the second loading/unloading table module 15 corresponds to the second
loading/unloading position 6. The water tank 11, the first loading/unloading table fixed block 19
and the second loading/unloading table fixed block 14 are fixed on the fixed frame 20. The
isolation cover is fixed on the loading/unloading fixed table to isolate the lower part of the
loading/unloading table from the liquid. The loading/unloading table module is fixed on the
loading/unloading table fixed block, and the corresponding nozzle module is provided at the edge
of the loading/unloading position. All nozzle modules are fixed on the fixed frame 20.

The process of wafer transfer using the loading/unloading module in which the loading/unloading

table modules are respectively provided at the two loading/unloading positions is given in detail.
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At the beginning, the first loading/unloading table module 18 waits for the first polishing head 3
to rotate the wafer polished in the first stage to the first loading/unloading position 1 by the first
polishing head rotating shaft 2.

After the polished wafer is rotated by the first polishing head rotating shaft 2 to the first
loading/unloading position 1, the loading/unloading table module 18 rises to load the wafer that
have been polished.

The first polishing head 3 then returns to above the first polishing pad 4, and the robot arm starts
to remove the wafer that has been polished in the first stage from the first loading/unloading table
module 18 and place the wafer on the second loading/unloading table module 15 at the second
loading/unloading position 6, and the first polishing head 3 returns to the first loading/unloading
position 1 for cleaning.

After cleaning, the first polishing head 3 returns to above the first polishing pad 4, while the
second polishing head 8 returns to the second loading/unloading position 6, the second
loading/unloading table module 15 rises, and the second polishing head 8 takes away the wafer
that has been polished in the first stage and simultaneously, the robot arm places the unpolished
wafer on the first loading/unloading table module 18 at the first loading/unloading position 1. The
transfer of wafers through two polishing heads corresponding to two loading/unloading table
modules saves wafer transfer time and improves efficiency.

Subsequently, the second polishing head 8 returns to above the second polishing pad 9 for
polishing. The first polishing head 3 rotates to the first loading/unloading position 1 to remove the
wafer to be polished and then starts polishing. After the polishing of the second polishing head 8
is completed, the second polishing head 8 rotates to the second loading/unloading position 6 to
place the wafer polished in the second stage on the second loading/unloading table module 15,
and then rotates back to the second polishing pad 9. The robot arm takes away the polished wafer,
and the second polishing head 8 rotates back to the second loading/unloading position 6 for

cleaning, and the cleaned second polishing head 8 returns to above the second polishing pad 9.
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The first loading/unloading table module 18 waits for the wafer on the first polishing head 3 at the
first loading/unloading position 1 for starting the cycle.

Advantages of the wafer loading/unloading component structure of the present invention include
the following. The modularization of the loading/unloading portion and polishing portion enables
to assemble into the layout in Figure 1. The layout simplifies the device structure, improves the
manufacturing efficiency of the device and reduces the occupation space of the device.
Furthermore, the layout can be expanded freely as needed, and 3 or more modules in the layout
shown in Figure 1 can be spliced to further improve the flexibility of wafer manufacturing,
improve manufacturing efficiency, reduce equipment space, and increase output. In addition, the
displacement movement of the loading/unloading table module 15 and the separated placement of
the cleaning part, together with the robot arm for transferring the wafers, enables the parallel
operation of processes between multiple polishing modules, greatly improving the manufacturing
efficiency of the device.

The preferred embodiments of the present invention are described in detail above. It should be
understood that those of ordinary skill in the art can make many modifications and changes
according to the concept of the invention without creative work. Therefore, all technical solutions
that can be obtained by those skilled in the art through logical analysis, reasoning or limited
experiments based on the concept of the invention on the basis of the prior art, shall fall within the

protection scope determined by the claims.
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WHAT |IS CLAIMED 1S:

1. A method for wafer transfer using a polishing and loading/unloading component module,
wherein the polishing and loading/unloading component module comprises a loading/unloading
module in a center of the polishing and loading/unloading component module and two polishing
modules, wherein one of the two polishing modules is on one side of the loading/unloading
module, and another one of the two polishing modules is on another side of the loading/unloading
module opposite to the one side, wherein the loading/unloading module comprises one
loading/unloading table module (22), and a linear motion module (21);

the said one loading/unloading table module (22) comprises a loading/unloading stage configured
for holding a wafer, and a first loading/unloading position (1) and a second loading/unloading
position (6), wherein the loading/unloading stage moves between the first loading/unloading
position (1) and the second loading/unloading position (6);

the linear motion module (21) comprises a sliding block, and a loading/unloading stage holder
configured for positioning the loading/unloading stage of the said one loading/unloading table
module (22), such that the said one loading/unloading table module (22) is fixed on the sliding
block of the linear motion module (21), and the sliding block connecting the first
loading/unloading position (1) and the second loading/unloading position (6) enables the said one
loading/unloading table module (22) to move between the first loading/unloading position (1) and
the second loading/unloading position (6),

the first loading/unloading position (1) and the second loading/unloading position (6) are in a
direction perpendicular to an arrangement direction of the two polishing modules, and the method
comprises following steps:

S1: the said one loading/unloading table module (22) stopping at the first loading/unloading
position (1), waiting for a first polishing head (3) corresponding to the first loading/unloading
position (1) and carrying a first wafer that has been polished in a first stage;

S2: after the first polishing head (3) is transferred to the first loading/unloading position (1), the
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first wafer is loaded to the said one loading/unloading table module (22), and the said one
loading/unloading table module (22) is moved to the second loading/unloading position (6);

S3: the first polishing head (3) being cleaned at the position above the first loading/unloading
position (1), and the first wafer on the said one loading/unloading table module (22) at the second
loading/unloading position (6) being loaded to a second polishing head (8) to start the polishing
in a second stage, and after the second polishing head (8) is transferred above a second polishing
pad (9), loading a second wafer to be polished to the said one loading/unloading table module
(22);

S4: when the first polishing head (3) corresponding to the first loading/unloading position (1)
being cleaned, the said one loading/unloading table module at the second loading/unloading
position (6) moving to below the first polishing head (3) at the first loading/unloading position
(1), and then the said one loading/unloading table module moving to above the first
loading/unloading position (1), the first polishing head (3) corresponding to the first
loading/unloading position (1) loading the second wafer to be polished and transferring the second
wafer to be polished to a polishing area for polishing;

S5: the said one loading/unloading table module at the first loading/unloading position (1) moving
to below the first loading/unloading position (1) and then moving to the second loading/unloading
position (6), while the second polishing head (8) corresponding to the second loading/unloading
position (6) moving to a position above the second loading/unloading position (6), the said one
loading/unloading table module moving to above the second loading/unloading position (6), and
loading the first wafer that has been polished in the second stage, and then the said one
loading/unloading table module moving to below the second loading/unloading position (6) and
moving from the second loading/unloading position (6) to the first loading/unloading position (1);
S6: the second polishing head (8) corresponding to the second loading/unloading position (6)
being cleaned at the position above the second loading/unloading position (6), while removing

the first wafer that has been polished in the second stage from the said one loading/unloading

18



10

15

20

table module at the first loading/unloading position (1), and the said one loading/unloading table
module waiting for the second wafer that has been polished in the first stage on the first polishing
head (3);

S7: after the first polishing head (3) is transferred to the first loading/unloading position (1), the
said one loading/unloading table module moving to above the first loading/unloading position (1)
to load the second wafer that has been polished in the first stage, and then moving to the second
loading/unloading position (6);

S8: repeating the preceding steps until all wafers being polished,

wherein the polishing module comprises a fixed platform, a polishing pad, a polishing head, and
a rotating shaft, the polishing pad is located on the fixed platform, and the rotating shaft drives
the polishing head to rotate to at least one of the two loading/unloading positions.

2. The method according to claim 1, wherein the first loading/unloading position (1) and the
second loading/unloading position (6) are respectively provided with a first nozzle module (13)
and a second nozzle module (16), and both the first nozzle module (13) and the second nozzle
module (16) are fixed on a fixed frame (20).

3. The method according to claim 2, wherein the first nozzle module (13) and the second nozzle
module (16) are respectively arranged at edges of the first loading/unloading position (1) and the
second loading/unloading position (6).

4. The method according to claim 1, wherein the loading/unloading table module (22) is moved
to above or below the first loading/unloading position (1) or the second loading/unloading

position (6) in a vertical direction to complete wafer transfer accompanying with a polishing head.
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