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(54) Cleaning device for chemical-mechanical polishing equipment

(57) Disclosed is a cleaning device for chemical-me-
chanical equipment, which includes: an irrotatable center
shaft (100) irrotatably coupled with a spindle (300) which
is rotated, the irrotatable center shaft including a first
channel (101) and a second channel (102) formed in an
interior of the irrotatable center shaft, cleaning liquid flow-
ing into the first channel and compressed gas flowing
into the second channel; and a nozzle block (200) cou-
pled with the spindle so as to revolve about the irrotatable

center shaft above a polishing pad (410), the nozzle block
mixing cleaning liquid supplied through the first channel
with compressed gas supplied through the second chan-
nel so as to generate twin-fluid, and pressure-injecting
the mixed twin-fluid on the polishing pad. Accordingly,
cleaning liquid is pressurized so as to be rapidly injected
on a polishing pad so that slurry particles and alien sub-
stances on the polishing pad are completely removed.
Furthermore, wafer scratch can be prevented and the life
of the polishing pad can also be increased.
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Description

Technical Field

[0001] The present invention relates to a cleaning de-
vice for a chemical-mechanical polishing equipment, and
more particularly to a cleaning device for a chemical-
mechanical polishing equipment which removes alien
substances including slurry particles generated in a pol-
ishing pad of the polishing equipment performing chem-
ical-mechanical polishing operation, so that wafer
scratch can be prevented.

Background Art

[0002] Generally, a semiconductor element is manu-
factured by performing various manufacturing process-
es, such as a deposition process, a photograph process,
and an etching process, and an ion implantation process,
to a silicon wafer.
[0003] For example, a silicon wafer has various proc-
ess layers during a manufacturing process, and a proc-
ess of selectively removing and patterning some of such
process layers, and then depositing an additional proc-
ess layer on a surface of a preformed process layer, can
be repeatedly performed.
[0004] Such a process layer may be an insulation lay-
er, a gate oxide layer, a conduction layer, and a metal or
glass layer, etc.
[0005] Herein, in a specific process, an uppermost sur-
face of a process layer preformed on a wafer is preferably
flat so as to allow a succeeding process layer to be de-
posited thereon.
[0006] Therefore, a silicon wafer passes through a pol-
ishing process for polishing a preformed process layer
to be flat, so that a succeeding process can safely be
performed thereon.
[0007] Particularly, a wafer polishing process is a proc-
ess for flattening a surface of a wafer. For an represent-
ative example, a chemical-mechanical polishing/planari-
zation (CMP) process has been suggested, in which a
chemical slurry is applied on a polishing pad to make
friction contact with a surface of a wafer, and in a state
of a surface of the wafer being pressurized on the pol-
ishing pad, the wafer and the polishing pad perform rel-
ative friction movement each other so as to safely flatten
a surface of the wafer.
[0008] Meanwhile, an equipment for performing a
CMP process, as described above, is disclosed in Korean
Patent No. 490266 filed in the name of the present ap-
plicant.
[0009] FIG. 1 is a schematic view illustrating a con-
struction of a conventional CMP equipment. With refer-
ence to FIG.1, the conventional CMP equipment may
include a platen 10 on which a polishing pad which makes
surface contact with a surface of a wafer so as to make
physical friction against the surface of the wafer, is
mounted, a polishing head 20 for fixedly holding a wafer

and pressing down the wafer placed on the polishing pad
11 so as to make the wafer be in fiction contact with the
polishing pad 11, a spindle 30 for rotating the polishing
head 20 while pressing the polishing head 20 holding the
wafer toward the polishing pad 11, and a loading unit 40
for loading a wafer to be polished on the polishing head
20 or unloading the wafer from the polish head 20 after
the polishing, etc.
[0010] In such loading unit 40, a wafer is placed on an
upper surface of a loading plate 42 installed at an upper-
most part of a loading cup 41 so as to be supported by
a loading plate, and the wafer placed between the loading
plate 42 and the polishing head 20 is held by or separated
from them relative to each other, and an arm 44 connect-
ed with the loading cup 41 rotates toward the polishing
head 20 about a rotational shaft 43 and moves up and
down.
[0011] Meanwhile, additionally to the structure, the
conventional CMP equipment has a disadvantage in that
alien substances including slurry particles, etc., which
are generated while polishing a wafer, settle in a groove
of the polishing pad 11, so that a scratch is generated in
the wafer, or the lifetime of the polishing pad 11 is re-
duced.
[0012] Then, the conventional CMP equipment may
further include a cleaning device for removing alien sub-
stances including slurry particles on the polishing pad 11.
[0013] For example, the cleaning device is assembled
with a lower surface of a spindle 30 so as to revolve above
the polishing pad 11 along with the polishing head 20 by
the rotation of the spindle 30. The cleaning device injects
cleaning liquid, such as deionized water or ultrapure wa-
ter, etc., on the polishing pad 11 so as to remove alien
substances, including slurry particles on the polishing
pad 11.
[0014] However, since the conventional cleaning de-
vice for the CMP equipment injects only cleaning liquid
in a single manner, the rate of removing slurry articles or
alien substances is low, so that it is impossible to prevent
scratching of a wafer and lifetime-reduction of the polish-
ing pad, as mentioned above.
[0015] Furthermore, in the conventional CMP equip-
ment, friction heat caused by friction force is generated
in the polishing pad while a polishing process is per-
formed, so that the polishing pad has a high temperature.

Disclosure of the Invention

[0016] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior art, and an object of the present invention
provides a cleaning device for a CMP equipment, which
sufficiently remove alien substances including slurry par-
ticles on a polishing pad.
[0017] Also, another object of the present invention
provides a cleaning device for a CMP equipment which
copes with friction heat generated in a polishing pad while
a polishing process is performed.
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Technical Solution

[0018] In order to accomplish the above-mentioned
objects, here is provided a cleaning device for a CMP
equipment, including: a irrotatable center shaft irrotatably
coupled with a spindle which is rotated, the irrotatable
center shaft including a first channel and a second chan-
nel formed in an interior of the irrotatable center shaft,
cleaning liquid flowing into the first channel and com-
pressed gas flowing into the second channel; and a noz-
zle block coupled with the spindle so as to revolve about
the irrotatable center shaft above a polishing pad, the
nozzle block mixing cleaning liquid supplied through the
first channel with compressed gas supplied through the
second channel so as to generate twin-fluid and pres-
sure-injecting the mixed-generated twin-fluid on the pol-
ishing pad.

Brief Description of the Drawings

[0019] The above and other objects, features and ad-
vantages of the present invention will be more apparent
from the following detailed description taken in conjunc-
tion with the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating construction
of a CMP equipment according to the conventional
art;
FIG. 2 is a schematic perspective view illustrating a
cleaning device for a CMP equipment according to
an embodiment of the present invention;
FIG. 3 is a schematic sectional view of a CMP equip-
ment employing a cleaning device for a CMP equip-
ment according to an embodiment of the present in-
vention; and
FIG. 4 is a schematic sectional view of a cleaning
device for a CMP equipment, which is taken along
line A-A’ of FIG. 2.

Mode for Carrying Out the Invention

[0020] Hereinafter, one exemplary embodiment ac-
cording to the present invention will be described with
reference to the accompanying drawings. Furthermore,
it will be understood by those skilled in the art that various
changes in form and detail may be made within the scope
of the present invention, but the scope of the invention
is not to be limited by the above embodiments. It is to be
noted that the same elements are indicated with the same
reference numerals throughout the drawings.
[0021] FIG. 2 is a schematic perspective view illustrat-
ing a cleaning device for a CMP equipment according to
an embodiment of the present invention, FIG. 3 is a sche-
matic sectional view of a CMP equipment employing a
cleaning device for a CMP equipment according to an
embodiment of the present invention; and FIG. 4 is a
schematic sectional view of a cleaning device for a CMP
equipment, which is taken along line A-A’ of FIG. 2.

[0022] With reference to FIGs. 2 to 4, a cleaning device
for a CMP equipment according to an exemplary embod-
iment of the present invention includes an irrotatable
center shaft 100 having a first channel 101 which is irro-
tatably coupled with a spindle 300 and into which cleaning
liquid flows, and a second channel 102 into which com-
pressed gas follows, and also includes a nozzle block
200 which is coupled with the spindle 300 so as to revolve
about the irrotatable center shaft 100 above a polishing
pad 410 installed at a platen 400, mixes cleaning liquid
supplied through the first channel 101 with compressed
gas supplied through the second channel 102 so as to
generate twin-fluid, and pressure-injects the generated
twin-fluid on the polishing pad 410.
[0023] The irrotatable center shaft 100 extends
through the central part of the spindle 300 so as to be
coupled with the spindle 300. The irrotatable center shaft
100 is an irrotatable shaft unrelated to the rotation of the
spindle 300.
[0024] For example, the irrotatable center shaft 100
has a rotary fitting (not shown) installed at a portion there-
of which is coupled with the spindle 300, so that the irro-
tatable center shaft 100 does not rotate even though the
spindle 300 rotates in order to perform a polishing proc-
ess.
[0025] For example, the spindle 300 is provided with
rotational force from a separated driving source (not
shown) so as to rotate, and has a spindle housing 310,
which does not rotate, installed at an outer circumference
thereof. A bearing (not shown) may be installed at such
a portion where the spindle 300 and the spindle housing
310 are coupled with each other.
[0026] Furthermore, the spindle 300 may have a pol-
ishing head 320 coupled therewith, which fixedly holds
a wafer, rotates the wafer while pressing the wafer, and
make the wafer be in friction contact with the polishing
pad 410, coupled with a side of the lower surface thereof,
and may have a conditioning head (not shown) coupled
therewith, which reforms a surface of the polishing pad
410 installed at the opposite side.
[0027] The irrotatable center shaft 100 is installed at a
lower surface of the spindle 300 and has two channels
formed at interior thereof so as to supply cleaning liquid
and compressed air to a nozzle block 200 which is rotated
along with the spindle. One channel is the first channel
101 supplied with cleaning liquid, such as deionized wa-
ter or ultrapure water, etc., from a cleaning liquid supply-
ing source (not shown), and the other one is the second
channel 102 which is formed along an axis line of the first
channel 101 in the interior thereof so as to be supplied
with compressed air from a compressed air supplying
source (not shown).
[0028] Particularly, the irrotatable center shaft 100 has
a dual-piping structure in the interior thereof, which allows
two kinds of fluids to flow through channels separate from
each other, respectively.
[0029] The irrotatable center shaft 100 has a lower end
which is inserted into one end of the nozzle block 200 so
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as to be coupled with each other, and a rotary fitting 120
is preferably installed at the portion where the irrotatable
center shaft 100 is coupled with the nozzle block 200.
[0030] As such, the rotary fitting 120 is installed at the
portion where the irrotatable center shaft 100 is coupled
with the nozzle block 200, and is a typical component for
piping connection, which can make a sealing between
the non-rotating irrotatable center shaft 100 and the ro-
tating nozzle block 200 and also can achieve a stable
supply of fluid from the irrotatable center shaft 100 to the
nozzle block 200, which is coupled with and rotates to-
gether with the spindle 300 even though the irrotatable
center shaft 100 does not rotate.
[0031] Such nozzle block 200 is coupled with a lower
surface of the spindle 300 and mixes cleaning liquid and
compressed gas which are supplied from the irrotatable
center shaft 100 so as to generate twin-fluid. The nozzle
block 200 pressure-injects the generated twin-fluid on
the polishing pad 410 so as to remove alien substances
including slurry particles, etc., on the polishing pad. As
such, the nozzle block 200 is a component for cleaning
the polishing pad 410.
[0032] Particularly, the nozzle block 200 includes the
first block 210, which is supplied with cleaning liquid
through the first channel 101 and injects it on the polishing
pad 410, and the second block 220, which is supplied
with compressed gas through the second channel 102
and supplies it to the first block 210.
[0033] The first block 210 has a cleaning liquid channel
211 coupled with a lower end of the irrotatable center
shaft 100 so as to be supplied with cleaning liquid through
the first channel 101 and inject the cleaning liquid on the
polishing pad 410.
[0034] The second block 200 has a flexible gas con-
nection line 110 communicated with the second channel
102 at the lower end of the irrotatable center shaft 100
so as to enable compressed gas supplied through the
second channel to flow into a gas channel 221.
[0035] Furthermore, the gas channel 221 of the second
block 220 supplies the compressed gas flowing through
the gas connection line 110 to the cleaning liquid channel
211 of the first block 210 so that cleaning liquid is rapidly
injected from the first block 210.
[0036] Particularly, the conventional cleaning device
for the CMP equipment injects only cleaning liquid in a
singular manner, so that injection force is weak. There-
fore, the rate of removing slurry particles or alien sub-
stances, etc., which are generated in a groove of the
polishing pad 410, is low. Meanwhile, in the cleaning de-
vice for the CMP equipment according to an embodiment
of the present invention, cleaning liquid is pressurized by
compressed gas so as to be rapidly injected, thereby
securing a high rate of removing alien substances, in-
cluding slurry particles on the polishing pad 410.
[0037] Particularly, although moist and clean air may
be used as compressed gas used in order to pressurize
cleaning liquid and rapidly inject it, nitrogen (N2) gas may
be preferably used as the compressed gas in order to

cool the polishing pad 410 during the polishing process.
[0038] Particularly, the present embodiment describes
the case of cleaning liquid being rapidly injected by using
nitrogen (N2) gas as compressed gas as well as the case
of the polishing pad 410 being cooled by using nitrogen
(N2) gas as compressed gas.
[0039] As such, even through nitrogen gas is illustrated
as compressed gas in the present embodiment, it would
be easily understood that if a fluid can pressurize cleans-
ing liquid so as to rapidly inject it and can cool the pol-
ishing pad 410 while not influencing the polishing proc-
ess, the fluid can substitute for the illustrated nitrogen
gas.
[0040] Particularly, when a wafer polishing process for
fixedly hold a wafer by the polishing head 320, rotating
the wafer while pressing it, and making the wafer be in
friction contact with the polishing pad 410 is performed,
supplying of cleaning liquid to the first channel 101 is cut
off, and only nitrogen gas is supplied through the second
channel 102 so that the first block 210 injects only nitro-
gen gas on the polishing pad 410, thereby cooling friction
heat generated in the polishing pad.
[0041] As such, after the wafer polishing process is
performed, when alien substances including a predeter-
mined amount of slurry particles are generated on the
polishing pad 410, the nozzle block 200 is as mentioned
above supplied with cleaning liquid as well as com-
pressed gas so as to rapidly inject cleaning liquid on the
polishing pad 410, thereby removing alien substances
including slurry particles and cleaning the polishing pad
410.
[0042] In above-mentioned structure, the first block
210 preferably includes a plurality of injection openings
230 having injection areas overlapped with each other
from the center of the polishing pad 410 toward a radius
direction thereof, respectively.
[0043] Therefore, the first block 210 rapidly injects
cleaning liquid on the whole area of the polishing pad
410 in a radius direction while rotating along with the
spindle 300, thereby cleaning the whole area of the pol-
ishing pad 410, at which the polishing process is per-
formed.
[0044] Furthermore, the second block 220 preferably
supplies compressed gas toward respective injection
openings 230 so as to enable cleaning liquid to be rapidly
injected from respective openings 230 of the first block
210.
[0045] Although an exemplary embodiment of the
present invention has been described for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Industrial Applicability

[0046] As mentioned above, the present invention
pressurizes cleaning liquid so as to rapidly inject it toward
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a polishing pad so that slurry particles and alien sub-
stances on the polishing pad can completely be removed.
Furthermore, wafer scratch is prevented and the lifetime
of the polishing pad also increases.
[0047] Also, the present invention stably supplies
cleaning liquid and compressed gas from an irrotatable
center shaft to a nozzle block even when the nozzle block
rotates along with a spindle.
[0048] Furthermore, the present invention cuts off sup-
plying of cleaning liquid during a wafer polishing process,
and injects only compressed gas on the polishing pad,
thereby cooling the polishing pad.

Claims

1. A cleaning device for a chemical-mechanical polish-
ing equipment, comprising:

a irrotatable center shaft irrotatably coupled with
a spindle which is rotated, the irrotatable center
shaft including a first channel and a second
channel which are formed in an interior of the
irrotatable center shaft, cleaning liquid flowing
into the first channel and compressed gas flow-
ing into the second channel; and
a nozzle block coupled with the spindle so as to
revolve about the irrotatable center shaft above
a polishing pad, the nozzle block mixing cleaning
liquid supplied through the first channel with
compressed gas supplied through the second
channel so as to generate twin-fluid and pres-
sure-injecting the mixed twin-fluid on the polish-
ing pad.

2. The cleaning device for a chemical-mechanical pol-
ishing equipment as claimed in claim 1, wherein the
nozzle block comprises a first block, which is sup-
plied with cleaning liquid through the first channel
and injects the cleaning liquid on the polishing pad,
and a second block which is supplied compressed
gas through the second channel and supplies the
compressed gas to the first block so as to rapidly
inject the cleaning liquid from the first block on the
polish pad.

3. The cleaning device for a chemical-mechanical pol-
ishing equipment as claimed in claim 2, wherein the
first block has a plurality of injection openings having
injection areas overlapped with each other from a
center of the polishing pad toward a radius direction
of the polishing pad.

4. The cleaning device for a chemical-mechanical pol-
ishing equipment as claimed in claim 3, wherein the
second block can supply compressed gas to respec-
tive injection openings of the first block.

5. The cleaning device for a chemical-mechanical pol-
ishing equipment as claimed in claim 1, wherein a
rotary fitting is installed at a portion where the nozzle
block and the irrotatable center shaft are coupled
with each other.

6. The cleaning device for a chemical-mechanical pol-
ishing equipment as claimed in any one of claims 1
to 5, wherein compressed gas supplied to the second
channel may be nitrogen gas.

7. The cleaning device for a chemical-mechanical 5
polishing equipment as claimed in claim 6, wherein
the first block injects only nitrogen gas supplied
through the second channel when supply of cleaning
liquid supplied through the first channel is cut off.
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