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(54) WAFER POLISHING SYSTEM

(567)  Disclosed in the presentinvention is a wafer pol-
ishing system, at least comprising a polishing unit, which
comprises a fixed working station and two polishing mod-
ules, wherein the polishing modules are located on two
sides of the fixed working station; each polishing module
comprises a polishing platform and a polishing arm,
which can drive a wafer to move relative to the polishing
platform, so as to implement a polishing process; the
polishing arms of the polishing modules on the two sides
are located in a diagonal direction of the fixed working
station; and the polishing arms can respectively swing
between the fixed working station and the polishing plat-

forms to transfer the wafer, and movement regions of the
polishing arms having an overlapping portion. By means
of the present invention, the polishing arm of each pol-
ishing module is independently controlled, so as to
achieve better stability and flexibility; and only one fixed
working station is needed to achieve the cooperation of
multiple polishing modules to implement the polishing
process of single or multiple wafers, so that the move-
ment path in the polishing process is greatly shortened,
which minimizes the time of the transfer process and im-
proves the polishing efficiency.

FIG. 2
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Description
Technical Field

[0001] The invention belongs to the technical field of
semiconductor integrated circuit chip fabrication, and
particularly relates to a wafer polishing system.

Description of Related Art

[0002] A chemical mechanical planarization (CMP)de-
vice is one of the seven key devices in the field of inte-
grated circuit fabrication.

[0003] At present, the chemical mechanical polishing
technique has evolved to integrate online measurement,
online end-point detection, cleaning and other processes
together, thanks to the development of integrated circuits
towards miniaturization, multi-layer, thinness, and
planarization, and is also a necessary process for in-
creasing the diameter of wafers from 200 mm to 300 mm
or above, increasing productivity, reducing fabrication
costs, and realizing global planarization of substrates.
[0004] A chemical mechanical polishing and planari-
zation device typically comprises an EFEM (Equipment
Front End Module), a cleaning unit and a polishing unit.
The EFEM mainly comprises a wafer box for storing wa-
fers, a wafer transfer manipulator and an air purification
system; the cleaning unit mainly comprises different
numbers of megasonic cleaning components, brush
cleaning components, drying components, and devices
for transferring wafers between the components; the pol-
ishing unit typically comprises a workbench, a polishing
disk, a polishing head, a polishing arm, a trimmer and a
polishing solution arm, and all the components are ar-
ranged on the workbench according to their process po-
sitions. It is found from the actual wafer processing prac-
tices that the spatial arrangement of the polishing units,
the cleaning and wafer transfer modules, etc. has a great
influence on the polishing output of the whole chemical
mechanical polishing and planarization device; and wa-
fers are generally transferred between the polishing units
and the outside as well as between the polishing units
by means of a loading and unloading platform.

[0005] As for the spatial arrangement of the loading
and unloading platform and the polishing units, a square
arrangement of the loading and unloading platform and
three polishing units has been adopted by most chemical
mechanical polishing and planarization devices on the
marketas shown in FIG. 1. Four polishing heads are fixed
on a cross-shaped rotary workbench, which means that
each wafer entering the polishing area corresponds to
one polishing head, one loading and unloading platform
provides loading and unloading service for three polish-
ing units, the number of the polishing heads and the
number of polishing platforms cannot be adjusted, and
the polishing time of each polishing head cannot be sep-
arately controlled, leading to poor timeliness and low flex-
ibility; and liquids on different polishing platforms are
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easy to splash to result in a cross influence, compromis-
ing the polishing effect and leading to a complex process.

SUMMARY

[0006] To overcome the defects in the prior art, the
invention provides a wafer polishing system, in which
each polishing module of the wafer polishing system can
be controlled separately, so the control flexibility is high;
all polishing modules share one fixed working position,
so the spatial arrangement of devices is compact; and
the movement trajectory of wafers is designed to guar-
antee high wafer transfer efficiency, so the polishing ef-
ficiency is improved.

[0007] The technical solution adopted by the invention
to settle the technical problems is as follows: a wafer
polishing system comprises at least one polishing unit;

the polishing unit comprises a fixed working position
and two polishing modules located on two sides of
the fixed working position;

each of the polishing modules comprises a polishing
platform and a polishing arm capable of driving a
wafer to rotate with respect to the polishing platform
to implement a polishing process;

the polishing arms of the polishing modules on the
two sides are located in a diagonal direction of the
fixed working position and are able to swing between
the fixed working position and the polishing platforms
to transfer the wafer respectively, and movement ar-
eas of the polishing arms have an overlap.

[0008] Further, after the polishing arm of one polishing
module obtains the wafer from the fixed working position,
the polishing process is completed, and the wafer is
placed back to the fixed working position along a first
trajectory; after the polishing arm of the other polishing
module obtains the wafer from the fixed working position,
the polishing process is completed, and the wafer is
placed back to the fixed working position along a second
trajectory; and the first trajectory and the second trajec-
tory are approximately S-shaped.

[0009] Further, the overlap of the movement areas is
in a shape of human eye, and a central axis of the fixed
working position passes through a centre of the overlap.
[0010] Further, the first trajectory and the second tra-
jectory are movement trajectories of the centre of the
wafer and have only one point of tangency.

[0011] Further, a swing angle of the polishing arm is
less than 180°.

[0012] Further, the fixed working position is configured
as a height-adjustable structure, and when the fixed
working position does not interact with the polishing arm
for wafer loading or unloading, the fixed working position
is located below a plane where the polishing platform is
located.

[0013] Further, the polishing unit comprises two pol-
ishing modules; after a first polishing arm obtains the
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wafer from the fixed working position, the wafer is pol-
ished on afirst polishing platform; after the polishing mod-
ule completes the polishing process, the first polishing
arm places the wafer back to the fixed working position
and rotates away from the fixed working position, a sec-
ond polishing arm obtains the wafer from the fixed work-
ing position, and the wafer is polished on a second pol-
ishing platform; and at the same time, another wafer is
placed on the fixed working position.

[0014] Further, after placing the polished wafer back
to the fixed working position, the first polishing arm further
rotates to a cleaning position to be cleaned; and after
placing the polished wafer back to the fixed working po-
sition, the second polishing arm further rotates to the
cleaning position to be cleaned.

[0015] Further, the polishing unit comprises at least
two polishing modules; after the first polishing arm ob-
tains the wafer from the fixed working position, the wafer
is polished on the first polishing platform; and atthe same
time, another wafer is placed on the fixed working posi-
tion, the second polishing arm obtains the wafer from the
fixed working position, and the wafer is polished on the
second polishing platform.

[0016] Further, a number of the polishing unit is three,
the three polishing units are adjacently arranged in a ver-
tical direction, and each polishing unit is provided with
two polishing modules.

[0017] Further, a connecting line between centres of
the polishing platforms of the two polishing modules in
each polishing unit intersects with a central axis of the
fixed working position.

[0018] The invention has the following beneficial ef-
fects: (1) the polishing arm of each polishing module is
controlled separately, so the stability is better, and the
flexibility is higher; (2) the working time of each polishing
module can be controlled separately to satisfy different
polishing requirements; (3) the cross influence of polish-
ing liquids of different polishing modules is avoided, so
the polishing effect is better; (4) trajectories in the whole
working process are simple and smooth, and the move-
ment distance in the whole polishing process is short, so
the polishing efficiency is high; (5) by adjacently arrang-
ing multiple polishing units in the vertical direction, any
number of polishing units or polishing modules can be
selected as required to implement the whole polishing
process to satisfy different process requirements; (6) the
overall arrangement is more compact, and more space
is reserved for the arrangement of cleaning positions; (7)
one or more wafers can be polished through the coop-
eration of multiple polishing modules by means of only
one fixed working position, so the movement path in the
polishing process is greatly shortened, the transfer proc-
ess and time are minimized, and the polishing efficiency
is higher; the fixed working position is simple in structure,
easy to maintain, lowestin costand closer to the polishing
modules, so the entire wafer polishing system has a
smaller size; movement paths of wafers in the whole
process are S-shaped trajectories to minimize the move-
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ment distance, so volatilization of liquids on surfaces of
the wafers can be effectively reduced, and impurities are
less likely to fall onto the wafers; because the two pol-
ishing arms share an area only at the fixed working po-
sition, before a wafer is placed to the fixed working po-
sition, a robot arm can approach a non-shared area of
the fixed working position to wait for the wafer so as to
grab the wafer within the shortest time, thus maximizing
the overall polishing efficiency; and (8) wafer loading and
unloading of the polishing modules on two sides can be
realized by means of one fixed working position, and the
working position does not need to be moved close to the
polishing module on the left side or the right side, so
control is more accurate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a simplified schematic diagram of a wafer
polishing system in the prior art.

FIG. 2 is a schematic diagram of a polishing unit
according to Embodiment 1 of the invention.

FIG. 3 is a schematic diagram of a polishing module
on the left side, with a movement area and trajectory
of a first polishing arm according to Embodiment 1
of the invention.

FIG. 4 is a schematic diagram of the polishing mod-
ule on the left side, with a first trajectory according
to Embodiment 1 of the invention.

FIG. 5 is a schematic diagram of polishing modules
on two sides, with movement areas and trajectories
of the first polishing arm and the second polishing
arm according to Embodiment 1 of the invention.
FIG. 6 is a schematic diagram of a polishing module
ontherightside, with the second trajectory according
to Embodiment 1 of the invention.

FIG. 7 is a schematic diagram according to Embod-
iment 1 of the invention.

FIG. 8 is a schematic diagram of the arrangement
of three polishing units according to the invention.
FIG. 9 is a first process diagram according to Em-
bodiment 2 of the invention.

FIG. 10 is a second process diagram according to
Embodiment 2 of the invention.

FIG. 11 is a third process diagram according to Em-
bodiment 2 of the invention.

FIG. 12 is a process diagram according to Embodi-
ment 3 of the invention.

[0020] Wherein: 1, polishing unit; 2, fixed working po-
sition; 3, polishing module; 311, first polishing platform;
312, second polishing platform; 321, first polishing arm;
322, second polishing arm; 41, first trajectory; 42, second
trajectory; 5, overlap of movement areas; 51, centre of
overlap.
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DESCRIPTION OF THE EMBODIMENTS

[0021] To allow those skilled in the art to have a better
understanding of the solutions of the invention, the tech-
nical solutions in the embodiments of the invention will
be clearly and completely described below in conjunction
with accompanying drawings in the embodiments of the
invention. Obviously, the embodiments in the following
description are merely illustrative ones, and are not all
possible ones of the invention. All other embodiments
obtained by those ordinarily skilled in the art according
to the following ones without creative labor should also
fall within the protection scope of the invention.

Embodiment 1

[0022] Awaferpolishing system comprises atleastone
polishing unit 1.

[0023] As shown in FIG. 2, the polishing unit 1 com-
prises afixed working position 2 and at least two polishing
modules 3 located on two sides of the fixed working po-
sition 2.

[0024] Each polishing module 3 comprises a polishing
platform and a polishing arm capable of driving a wafer
to move with respect to the polishing platform to imple-
ment a polishing process; here, "move" means that the
wafer moves synchronously with the polishing arm or the
wafer and the polishing arm move relatively;

[0025] The polishing arms of the polishing modules 3
on the two sides are located in a diagonal direction of the
fixed working position 2 and are able to swing between
the fixed working position and the polishing platforms to
transfer wafers respectively, and movement areas of the
polishing arms have an overlap. Here, the polishing arm
comprises a rotating arm and a polishing head for ad-
sorbing wafers. Because the polishing head can move
with respect to the rotating arm, more specifically, the
polishing arms of the polishing modules 3 are located in
the diagonal direction of the fixed working position 2 when
the polishing modules 3 are used for polishing wafers, or
the rotating arms are always located in the diagonal di-
rection of the fixed working position 2.

[0026] In this embodiment, the polishing unit 1 com-
prises two polishing modules 3, that is to say, one pol-
ishing module 3 is arranged on each of the two sides of
the fixed working position. For example, based on the
direction shown in FIG. 2, afirst polishing module located
on the left side of the fixed working position 2 comprises
the first polishing platform 311 and the first polishing arm
321, and the second polishing module located on the
right side of the fixed working position 2 comprises the
second polishing platform 312 and the second polishing
arm 322.

[0027] As shownin FIG. 3 and FIG. 4, after obtaining
a wafer from the fixed working position 2, the first polish-
ing arm 321 of the first polishing module anticlockwise
rotates onto the first polishing platform 311; after the first
polishing module completes the polishing process, the
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first polishing arm 321 clockwise rotates to place the wa-
fer back to the fixed working position 2 along a first tra-
jectory 41, and the swing angle of the first polishing arm
321 is less than 180°.

[0028] Of course, in other embodiments, the first pol-
ishing arm 321 may clockwise rotate onto the first pol-
ishing platform 311 and anticlockwise rotate to place the
wafer back to the fixed working position 2 after the first
polishing module completes the polishing process.
[0029] As shown in FIG. 5 and FIG. 6, after obtaining
a wafer from the fixed working position 2, the second
polishing arm 322 of the second polishing module clock-
wise rotates onto the second polishing platform 321; after
the second polishing module completes the polishing
process, the second polishing arm 322 anticlockwise ro-
tates to place the wafer back to the fixed working position
2 along a second trajectory 42, and the swing angle of
the second polishing arm 322 is less than 180°.

[0030] Of course, in other embodiments, the second
polishing arm 322 may anticlockwise rotate onto the sec-
ond polishing platform 321 and clockwise rotate to place
the wafer back to the fixed working position 2 after the
second polishing module completes the polishing proc-
ess.

[0031] The firsttrajectory 41 and the second trajectory
42 are approximately S-shaped, and to be exact, the mid-
dle of the S-shaped first trajectory 41 and the middle of
the S-shaped second trajectory 42 are located on the
fixed working position 2. In addition, as shown in FIG. 5,
the overlap 5 of the movement areas is eye-shaped, and
a central axis of the fixed working position 2 passes
through a centre 51 of the overlap. The first trajectory 41
and the second trajectory 42 are broad movement tra-
jectories, which not only comprise movement trajectories
of outer edges of the polishing arms, and may also be
movement trajectories of any one point of the wafer, in-
cluding movement trajectories of the centre of the wafer.
Here, the first trajectory 41 and the second trajectory 42
refer to the movement trajectories of the centre of the
wafer and have only one point of tangency, as shown in
FIG. 7.

[0032] To prevent the fixed working position 2 from in-
terfering with the movement of the first polishing arm 321
and the second polishing arm 322, the fixed working po-
sition 2 is designed into a height-adjustable structure.
When the fixed working position 2 does not interact with
the first polishing arm 321 for wafer loading or unloading,
the fixed working position 2 is located below a plane
where the first polishing platform 311 is located. When
the fixed working position 2 does not interact with the
second polishing arm 322 for wafer loading or unloading,
the fixed working position 2 is located below a plane
where the second polishing platform 321 is located. The
specific height-adjustable structure of the fixed working
position 2 can be implemented through existing tech-
niques and will not be repeated here.

[0033] As shown in FIG. 8, in this embodiment, a
number of the polishing unit is three, the three polishing
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units 3 are adjacently arranged in a vertical direction, and
each polishing unit 1 is provided with two polishing mod-
ules 3.

[0034] A connecting line between centres of the pol-
ishing platforms of the two polishing modules 3 in each
polishing unit 1 intersects with the central axis of the fixed
working position 2. That is to way, a connecting line be-
tween the centre of the first polishing platform 311 and
the centre of the second polishing platform 321 passes
through an extended line of the central axis of the fixed
working position 2.

Embodiment 2

[0035] Inthis embodiment, under the condition that the
polishing unit 1 comprises two polishing modules 3, after
the first polishing arm 321 of the first polishing module
obtains a wafer from the fixed working position 2, the
wafer is polished on the first polishing platform 311, as
shown in FIG. 9; and after the first polishing module com-
pletes the polishing process, the first polishing arm 321
places the wafer back to the fixed working position 2
along the first trajectory 41 and further rotates from the
fixed working position 2 in the same direction to a clean-
ing position to be cleaned, as shown in FIG. 10.

[0036] After the second polishing arm 322 of the sec-
ond polishing module obtains the same wafer from the
fixed working position 2, the wafer is polished on the sec-
ond polishing platform 321; and after the second polish-
ing module completes the polishing process, the second
polishing arm 322 places the wafer back to the fixed work-
ing position 2 along the second trajectory 42 and further
rotates from the fixed working position 2 in the same po-
sition to a cleaning position to be cleaned, as shown in
FIG. 11.

Embodiment 3

[0037] The same waferis processed in Embodiment 1
and Embodiment 2, while in this embodiment, different
wafers are processed.

[0038] Inthis embodiment, under the condition that the
polishing unit 1 comprises two polishing modules 3, after
the first polishing arm 321 of the first polishing module
obtains a first wafer from the fixed working position 2, the
first wafer is polished on the first polishing platform 311,
such that the polishing process is completed by the first
polishing module.

[0039] At the same time, a second wafer is placed on
the fixed working position 2 by means of a robot arm.
[0040] Asshownin FIG. 12, after the second polishing
arm 322 of the second polishing module obtains the sec-
ond wafer form the fixed working position 2, the second
wafer is polished on the second polishing platform 321,
such that the polishing process is completed by the sec-
ond polishing module.

[0041] The above specific embodiments are merely
used for explaining the invention, and are not intended
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to limit the invention. Any modifications and variations
made to the invention within the spirit of the invention
and the protection scope of the claims should also fall
within the protection scope of the invention.

Claims

1. A wafer polishing system, characterized in that,
comprising:

at least one polishing unit;

wherein, the polishing unit comprises a fixed
working position and two polishing modules lo-
cated on two sides of the fixed working position;
each of the polishing modules comprises a pol-
ishing platform and a polishing arm capable of
driving a wafer to rotate with respect to the pol-
ishing platform to implement a polishing proc-
ess;

the polishing arms of the polishing modules on
the two sides are located in a diagonal direction
of the fixed working position and are able to
swing between the fixed working position and
the polishing platforms to transfer the wafer re-
spectively, and movement areas of the polishing
arms have an overlap.

2. The wafer polishing system according to claim 1,
characterized in that, after the polishing arm of one
polishing module obtains the wafer from the fixed
working position, the polishing process is completed,
and the wafer is placed back to the fixed working
position along a first trajectory; after the polishing
arm of the other polishing module obtains the wafer
from the fixed working position, the polishing process
is completed, and the wafer is placed back to the
fixed working position along a second trajectory; and
the first trajectory and the second trajectory are ap-
proximately S-shaped.

3. The wafer polishing system according to claim 1,
characterized in that, an overlap of the movement
areas is eye-shaped, and a central axis of the fixed
working position passes through a centre of the over-
lap.

4. The wafer polishing system according to claim 2,
characterized in that, the first trajectory and the
second trajectory are movement trajectories of a
centre of the wafer and have only one point of tan-
gency.

5. The wafer polishing system according to claim 1,
characterized in that, a swing angle of the polishing

arm is less than 180°.

6. The wafer polishing system according to claim 1,
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characterized in that, the fixed working position is
configured as a height-adjustable structure, and
when the fixed working position does notinteract with
the polishing arm for wafer loading or unloading, the
fixed working position is located below a plane where
the polishing platform is located.

The wafer polishing system according to claim 1,
characterized in that, the polishing unit comprises
two polishing modules; after a first polishing arm ob-
tains the wafer from the fixed working position, the
wafer is polished on a first polishing platform; after
one polishing module completes the polishing proc-
ess, the first polishing arm places the wafer back to
the fixed working position and rotates away from the
fixed working position, a second polishing arm ob-
tains the wafer from the fixed working position, and
the wafer is polished on a second polishing platform;
and at the same time, another wafer is placed on the
fixed working position.

The wafer polishing system according to claim 7,
characterized in that, after placing the polished wa-
fer back to the fixed working position, the first pol-
ishing arm further rotates to a cleaning position to
be cleaned; and after placing the polished wafer back
to the fixed working position, the second polishing
arm further rotates to a cleaning position to be
cleaned.

The wafer polishing system according to claim 1,
characterized in that, the polishing unit comprises
at least two said polishing modules; after a first pol-
ishing arm obtains the wafer from the fixed working
position, the wafer is polished on a first polishing
platform; and at the same time, another wafer is
placed on the fixed working position, a second pol-
ishing arm obtains the wafer from the fixed working
position, and the wafer is polished on a second pol-
ishing platform.

The wafer polishing system according to claim 1,
characterized in that, a number of the polishing unit
is three, the three polishing units are adjacently ar-
ranged in a vertical direction, and each polishing unit
is provided with two polishing modules.

The wafer polishing system according to claim 10,
characterized in that, a connecting line between
centres of the polishing platforms of the two polishing
modules in each polishing unit intersects with a cen-
tral axis of the fixed working position.
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