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DESCRIPTION

FUME REMOVAL APPARATUS FOR SEMICONDUCTOR MANUFACTURING CHAMBER

TECHNICAL FIELD
(1] The present disclosure relates to a fume removal

apparatus for a semiconductor manufacturing chamber.

BACKGROUND ART

2] An apparatus for manufacturing a semiconductor includes a
semiconductor manufacturing chamber for performing respective
processes. Various gases for performing the respective
processes are 1injected into the semiconductor manufacturing
chamber.

[3] After the manufacturing process 1s completed, various
byproducts may remain in the semiconductor manufacturing
chamber. These byproducts may emit a heavy odor and contain a
variety of toxic elements.

[4] When a worker opens a chamber 1id closing the
semiconductor manufacturing chamber to clean or repair the
interior of the semiconductor manufacturing chamber, large
amounts of fumes may be generated from the byproducts remaining
in the semiconductor manufacturing chamber. These fumes may
contact and react with air to generate more fumes.

[5] Although such fumes may contain very dangerous
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carcinogenic substances, able to cause various cancers in the
human body, existing semiconductor manufacturing chambers do
not have proper structures for removing fumes. Accordingly,
there has been a problem in that workers may be exposed to
potentially fatal fumes. Due to this problem, there has been
an inconvenience for workers, 1in the need to wear protective
devices such as masks and protective clothing. The problem of
pollution of a surrounding areas caused by the fumes has also
not been solved.

[6] In order to overcome these problems, after the chamber
lid is open, fumes have been removed through a separate local
exhaust device by disposing a hood in the place of the existing
semiconductor manufacturing chamber lids, while the chamber 1lid
is open, the hood being connected to the separate local exhaust
device.

[7] However, according to such an existing method, it 1is
necessary to remove the hood connected to the separate local
exhaust device in order to perform a cleaning operation or a
repair operation on the interior of the semiconductor
manufacturing chamber. At this time, while the fumes remaining
in the semiconductor manufacturing chamber leak from the
chamber, the leaked fumes may exert a negative influence on a
body of the worker and pollute a surrounding environment. At
the time of removing the hood, it 1s necessary to prepare and

connect the separate local exhaust device, and, after the
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separate 1local exhaust device 1is used, it 1s necessary to
separate and arrange the separate local exhaust device.
Accordingly, there has been a limitation in that a significant
amount of time 1s spent 1in connecting and separating the
separate local exhaust device compared to a time before and
after the separate local exhaust device is operated to remove
the fumes.

(8] In addition, since a work space for performing the
cleaning operation and the repairing operation is mostly small,
the addition of the separate local exhaust device may disturb
work of a worker and it may be inconvenient to move the
separate local exhaust device.

9] Furthermore, due to damage, a defect, a breakdown, and
the 1like of the separate local exhaust device, maintenance
costs may be increased, and due to a large volume of the
separate local exhaust device itself, the separate local

exhaust device may be difficult to store.

DISCLOSURE

Technical Problem

{10} The present disclosure proposes a fume removal apparatus
for a semiconductor manufacturing chamber, the fume removal
apparatus being able to rapidly, conveniently, and reliably

remove fumes from the semiconductor manufacturing chamber.
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Technical Solution

[11] According to an aspect of the present disclosure, a fume
removal apparatus for a semiconductor manufacturing chamber may
include: a fume exhaust pipe communicating with a semiconductor
manufacturing chamber to form an initial wvacuum 1in the
semiconductor manufacturing chamber and having a shape
protruding from a bypass pipe and communicating with the bypass
pipe in which a roughing valve is formed; a fume exhaust pipe
opening-and-closing valve disposed on the fume exhaust pipe to
open and close the fume exhaust pipe; a vacuum pump connected
to the fume exhaust pipe to form a vacuum in the fume exhaust
pipe; and a control member controlling an operation of each of
the fume exhaust pipe opening-and-closing valve and the wvacuum
pump.

[12] When fumes are required to be removed from the
semiconductor manufacturing chamber, the control member opens
the fume exhaust pipe opéning—and—closing' valve to open the
fume exhaust pipe and operates the vacuum pump to form a vacuum
in the fume exhaust pipe, so that the fumes 1in the
semiconductor manufacturing chamber are discharged externally
through the fume exhaust pipe.

[13] According to another aspect of the present disclosure, a
fume removal apparatus for a semiconductor manufacturing

chamber may include: a fume exhaust pipe communicating with the
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semiconductor manufacturing chamber to form an initial vacuunm
in the semiconductor manufacturing chamber and having a shape
protruding from a bypass pipe and communicating with the bypass
pipe in which a roughing valve 1s formed; a manual valve
disposed on the fume exhaust pipe and operated by external
force to open and close the fume exhaust pipe; a manual valve
operation sensing member sensing whether or not the manual
valve is operated; a vacuum pump connected to the fume exhaust
pipe to form a vacuum in the fume exhaust pipe; and a control
member controlling an operation of the wvacuum pump,

[14] When the manual valve operation sensing member senses
that the manual valve opens the fume exhaust pipe, the control
member operates the vacuum pump to form a vacuum in the fume
exhaust pipe, so that fumes in the semiconductor manufacturing
chamber are discharged externally through the fume exhaust pipe.
[15] According to further another aspect of the present
disclosure, a fume removal apparatus for a semiconductor
manufacturing chamber may include: a fume exhaust pipe
communicating with the semiconductor manufacturing chamber to
form an dinitial vacuum in the semiconductor manufacturing
chamber and having a shape protruding from a bypass pipe and
communicating with the bypass pipe in which a roughing valve is
formed; a fume exhaust pipe opening-and-closing valve disposed
on the fume exhaust pipe to open and close the fume exhaust

pipe; a vacuum pump connected to the fume exhaust pipe to form
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a vacuum in the fume exhaust pipe; a control member controlling
an operation of each of the fume exhaust pipe opening-and-
closing valve and the vacuum pump; a 1lid opening-and-closing
sensing member sensing whether or not a chamber 1lid opening and
closing the semiconductor manufacturing chamber is opened or
closed; and a pressure sensing member sensing pressure in the
semiconductor manufacturing chamber.

[16] When fumes are required to be removed from the
semiconductor manufacturing chamber, the control member opens
the fume exhaust pipe opening-and-closing valve to open the
fume exhaust pipe and operates the vacuum pump to form a vacuum
in the fume exhaust pipe, so that the fumes in the
semiconductor manufacturing chamber are discharged externally
through the fume exhaust pipe.

[17] When the 1id opening-and-closing sensing member senses
that the chamber 1id is open and the pressure sensing member
senses that pressure in the semiconductor manufacturing chamber
is equal to atmospheric pressure, the control member opens the

fume exhaust pipe and operates the vacuum pump.

Advantageous Effects

[18] As set forth above, according to a fume removal apparatus
for a semiconductor manufacturing chamber according to an
aspect of the present disclosure, when fumes are required to be

removed from the semiconductor manufacturing chamber, a fume
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exhaust pipe 1s opened and a vacuum pump 1s operated to
discharge the fumes from the semiconductor manufacturing
chamber through the fume exhaust pipe. Accordingly, the fumes
can be rapidly, conveniently, and reliably removed from the
semiconductor manufacturing chamber, and as a result, a worker
who must enter the semiconductor manufacturing chamber may

safely work without coming into contact with the fumes.

DESCRIPTION OF DRAWINGS

[19] FIG. 1 is a schematic view illustrating a configuration
of a fume removal apparatus for a semiconductor manufacturing
chamber according to a first embodiment of the present
disclosure;

[20] FIG. 2 is a view illustrating a manual valve applied to a
fume removal apparatus for a semiconductor manufacturing
chamber according to a first embodiment of the present
disclosure; and

[21] FIG. 3 is a schematic view illustrating a configuration
of a fume removal apparatus for a semiconductor manufacturing
chamber according to a second embodiment of the present

disclosure.

BEST MODE

[22] Hereinafter, a fume removal apparatus for a semiconductor

manufacturing chamber according to embodiments of the present
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disclosure will be described with reference to the accompanying
drawings.

[23] FIG. 1 is a schematic view illustrating a configuration
of a fume removal apparatus for a semiconductor manufacturing
chamber, according to a first embodiment of the present
disclosure, while FIG. 2 is a view illustrating a manual valve
applied to the fume removal apparatus for the semiconductor
manufacturing device, according to a first embodiment of the
present disclosure.

[24] Referring to FIGS. 1 and 2, a fume removal apparatus 100
for a semiconductor manufacturing chamber according to an
aspect of the present embodiment includes a fume exhaust pipe
110, a fume exhaust pipe opening-and-closing wvalve 120, a
vacuum valve 130, and a control member 140.

[25] Reference numeral 10 indicates the semiconductor
manufacturing chamber. Reference numeral 11 indicates a
chamber 1id able to open and close an upper opening of the
semiconductor manufacturing chamber 10. Reference numeral 40
indicates a turbo pump able to form a vacuum in the
semiconductor manufacturing chamber 10. Reference numeral 20
indicates an exhaust pipe connected to the turbo pump 40 to
discharge air. Reference numeral 30 indicates a bypass pipe
connected to the semiconductor manufacturing chamber 10 to
communicate with the semiconductor manufacturing chamber 10

separately from the exhaust pipe 20. Reference numeral 50
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indicates an ISO valve to which the exhaust valve 20 and the
bypass pipe 30 are connected. Reference numeral 60 indicates a
roughing valve disposed on the bypass pipe 30 to form an
initial vacuum in the semiconductor manufacturing chamber 10.
[26] Here, the chamber 1lid 11 is provided as a means for
opening and closing the upper opening of the semiconductor
manufacturing chamber 10, but this is a mere example. The
chamber 1id 11 may be configured to open and close other
portions of the semiconductor manufacturing chamber 10, such as
a side opening and may alsc open and close various portions
such as the upper opening and the side opening of the
semiconductor manufacturing chamber 10 at the same time.

[27] The fume exhaust pipe 110 has a shape extending from the
bypass pipe 30 and communicating with the bypass pipe 30.

[28] The fume exhaust pipe opening-and-closing valve 120 may
be disposed on the fume exhaust pipe 110 to open and close the
fume exhaust pipe 110. An air wvalve or the 1like may be
provided as the fume exhaust pipe opening-and-closing valve 120.
[29] The vacuum pump 130 may be connected to the fume exhaust
pipe 110 to form a vacuum in the fume exhaust pipe 110.

[30] The control member 140 may control operations of the fume
exhaust pipe opening-and-closing valve 120 and the vacuum valve
130, respectively.

{31] In addition, the fume removal apparatus 100 for the

semiconductor manufacturing chamber includes a lid opening-and-
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closing sensing member 150 sensing the opening and closing of
the chamber 1lid 11 that open and close the semiconductor
manufacturing chamber 10.

[32] According to the configuration as described ébove, when
the 1id opening-and-closing sensing member 150 senses that the
chamber 1id 11 is open, the control member 140 may open the
fume exhaust pipe '110 and operate the vacuum pump 130 by
determining that fumes are required to be removed from the
semiconductor manufacturing chamber 10.

[33] In addition, the fume removal apparatus 100 for the
semiconductor manufacturing chamber may further include a
pressure sensing member 160 sensing pressure in the
semiconductor manufacturing chamber 10.

[34] According to the configuration as described above, when
the pressure sensing member 160 senses that internal pressure
of the semiconductor manufacturing chamber 10 1is equal to
atmospheric pressure, the control member 140 may open the fume
exhaust pipe 110 and operate the vacuum pump 130 by determining
that fumes are required to be rémoved from the semiconductor
manufacturing chamber 10.

135] Here, the fume removal apparatus 100 for the
semiconductor manufacturing chamber may include both of the 1lid
opening-and-closing sensing member 150 and the pressure sensing
member 160.

[36] According to the configuration as described above, when
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the 1lid opening-and-closing sensing member 150 senses that the
chamber 1lid 11 is open and the pressure sensing member 160
senses that the internal ©pressure of the semiconductor
manufacturing chamber 10 is equal to atmospheric pressure, the
control member 140 may open the fume exhaust pipe 110 and
operate the vacuum pump 130 by determining that fumes are
required to be removed from the semiconductor manufacturing
chamber 10.

[37] Specifically, the control member 140 opens the fume
exhaust pipe 110 by opening .the fume exhaust pipe opening-and-
closing valve 120 and forms a vacuum in the fume exhaust pipe
110 by operating the wvacuum pump 130. Then, as the bypass pipe
30 and the semiconductor manufacturing chamber 10, sequentially
communicating with the fume exhaust pipe 110, are sequentially
vacuumized, fumes in the semiconductor manufacturing chamber 10
may be introduced into and travel through the fume exhaust pipe
110, and then, may be discharged externally.

(38] As described above, when fumes are regquired to be removed
from the semiconductor manufacturing chamber 10, the fume
exhaust pipe 110 may be opened and the vacuum pump 130 may be
operated. The fumes in the semiconductor manufacturing chamber
10 may be discharged externally through the fume exhaust pipe
110, so that the fumes may be rapidly, conveniently, and
reliability removed from the semiconductor manufacturing

chamber 10. Accordingly, a worker who should enter the
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semiconductor manufacturing chamber 10 may safely work without
coming into contact with the fumes.

[39] Here, when the chamber 1id 11 is open, the fume exhaust
pipe 110 and the wvacuum pump 130 have been disclosed as being
opened and operated, respectively. However, the present
disclosure is not limited thereto, and fumes may be removed
even when the chamber 1id 11 is closed.

[40] On the other hand, a fume removal apparatus 100 for a
semiconductor manufacturing chamber according to another aspect
of the present embodiment includes the fume exhaust pipe 110, a
manual valve 125, a manual valve operation sensing member 128,
the vacuum valve 130, and the control member 140.

[41] Reference numeral 129 indicates a signal cable.

[42] The manual valve 125 may be disposed on the fume exhaust
pipe 110 and may be manually opérated by external force to open
and close the fume exhaust pipe 110.

[43] The manual valve 125 includes a manual wvalve body 126
including a blocking plate (not shown) able to open and close
the fume exhaust pipe 110 and a valve handle 127 rotatable on
the manual wvalve body 126 by external force applied by an
worker (by hand) such that the blocking plate of the valve body
126 is moved to close/open the fume exhaust pipe 110.

[44] The manual valve operation sensing member 128 is able to
sense whether or not the manual valve 125 operates. The signal

cable 129 1is provided to connect the manual valve operation
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sensing member 128 and the control member 140 such that a
signal is transmitted therebetween.

[45] A switch-type sensor may be proposed as an example of the
manual valve operation sensing member 128. An example of the
switch-type sensor may include a general switch-type sensor
including a sensor body that is fixed to the manual valve body
126 and a metal bar that protrudes from the sensor body, has
elasticity, and returns to an initial state in a state of being
pushed by the valve handle 127 to accumulate elastic force, as
the wvalve handler 127 1is rotated and lifted. When the metal
bar returns to the initial state, the general switch-type
sensor transmits a signal through the signal cable 129, the
signal informing that the operation of the valve handle 127 is
sensed.

[46] As the valve handler 127 is forwardly rotated and lifted
by a worker, the manual valve operation sensing member 128
senses that the manual valve 125 opens the fume exhaust pipe
110. When a sensing signal 1is transmitted to the control
member 140 through the signal cable 129, the control member 140
forms a vacuum in the fume exhaust pipe 110 by operating the
vacuum pump 130, so that the fumes 1in the semiconductor
manufacturing chamber 10 are discharged externally through the
fume exhaust pump 110.

[47] In contrast, as the wvalve handler 127 1s reversely

rotated and lowered by the worker, the manual valve operation
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sensing member 128 senses that the manual valve 125 closes the
fume exhaust pipe 110. When a sensing signal is transmitted to
the control member 140 through the signal cable 129, the
control member 140 stops the operation of the vacuum pump 130.
[48] As described above, as the fume exhaust pipe 110 1is
manually opened and closed through the operation of the manual
valve 125 and the manual valve operation sensing member 128
senses whether or not the fume exhaust pipe 110 is opened or
closed, the operation of the vacuum pump 130 may be controlled
according to sensed values. Accordingly, fumes may be removed
through a simple structure.

[49] When the manual valve operation sensing member 128 senses
that the manual wvalve 125 opens the fume exhaust pipe 110 and
the 1id opening-and-closing sensing member 150 also senses that
the fume exhaust pipe 110 is open, the control member 140 may
be configured to operate the vacuum pump 130. |

[50] On the other hand, the manual valve 125 may open and
close the fume exhaust pipe 110 even when the fume removal
apparatus 100 for the semiconductor manufacturing chamber
malfunctions. For example, the worker may close the manual
valve 125 when the fume removal apparatus 100 for the
semiconductor manufacturing chamber malfunctions.

[51] The manual valve 125 and the wvacuum valve 130 may be
integrated into a single unit and only the vacuum pump 130 may

be separately applied to be detachably disposed.
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MODE FOR INVENTION

[52] A  description of a fume removal apparatus for a
semiconductor manufacturing chamber according to another
embodiment of the present disclosure is given below. In the
following disclosure, descriptions of some components and
functions will be omitted, since they are identical to the
aboVe—provided description of the foregoing embodiment of the
present disclosure.

[53] FIG. 3 is a schematic view illustrating a configuration
of a fume removal device for a semiconductor manufacturing
device, according to a second embodiment of the present
disclosure.

[54] Referring to FIG. 3, 1in the present embodiment, a Zfume
exhaust pipe opening-and-closing valve 220 is configured to be
integrated into a single unit, together with a vacuum pump 230,
rather than a manual valve 225.

[55] While the present disclosure has been 1illustrated and
described with respect to specific exemplary embodiments, it
will be apparent to a person having ordinary skill in the art
that many modifications and variations are possible without
departing from spirits and scopes of the present disclosure
defined by appended claims. It is definitely noted that such
modifications and variations are included within the scope of

the present disclosure.
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INDUSTRIAL APPLICABILITY

[56] According to a fume removal apparatus for a semiconductor
manufacturing chamber according to an aspect o©f the present
disclosure, it is possible to rapidly and reliability remove
fumes from a semiconductor manufacturing chamber, and thus, the

fume removal apparatus may have high industrial applicability.
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CLAIMS

1. A fume removal apparatus for a semiconductor
manufacturing chamber, the fume removal apparatus comprising:

a fume exhaust pipe communicating with a semiconductor
manufacturing chamber to form an initial vacuum 1in the
semiconductor manufacturing chamber and having a shape
protruding from a bypass pipe and communicating with the bypass
pipe in which a roughing valve is formed;

a fume exhaust pipe opening-~and-closing valve disposed on
the fume exhaust pipe to open and close the fume exhaust pipe;

a vacuum pump connected to the fume exhaust pipe to form
a vacuum in the fume exhaust pipe; and

a control member controlling an operation of each of the
fume exhaust pipe opening-and-closing valve and the vacuum pump,

wherein, when fumes are required to be removed from the
semiconductor manufacturing chamber, the control member opens
the fume exhaust pipe opening-and-closing valve to open the
fume exhaust pipe and operates the vacuum pump to form a vacuum
in the fume exhaust ©pipe, so that the fumes in the
semiconductor manufacturing chamber are discharged externally

through the fume exhaust pipe.

2. The fume removal apparatus of claim 1, further

comprising a 1id opening-and-closing sensing member sensing

Page 17



10

15

20

whether or not a chamber 1lid opening and closing the

semiconductor manufacturing chamber is opened or closed,
wherein, when the 1lid opening-and-closing sensing member

senses that the chamber 1lid is open, the control member

operates the vacuum pump.

3. A fume removal apparatus for a semiconductor
manufacturing chamber, the fume removal apparatus comprising:

a fume exhaust pipe communicating with the semiconductor
manufacturing chamber to form an 1initial vacuum in the
semiconductor manufacturing chamber and having a shape
protruding from a bypass pipe and communicating with the bypass
pipe in which a roughing valve is formed;

a manual valve disposed on the fume exhaust pipe and
operated by external force to open and close the fume exhaust
pipe;

a manual valve operation sensing member sensing whether
or not the manual valve is operated;

a vacuum pump connected to the fume exhaust pipe to form
a vacuum in the fume exhaust pipe; and

a control member controlling an operation of the vacuum
punp,

wherein, when the manual valve operation sensing member
senses that the manual valve opens the fume exhaust pipe, the

control member operates the vacuum pump to form a vacuum in the
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fume exhaust ©pipe, so that fumes 1in the semiconductor
manufacturing chamber are discharged externally through the

fume exhaust pipe.

4. The fume removal apparatus of claim 3, further
comprising a 1lid opening-and-closing sensing member sénsing
whether or not a chamber 1id opening and closing the
semiconductor manufacturing chamber is opened or closed,

wherein, when the lid opening-and-closing sensing member
senses that the chamber 1id 1is open, the control member

operates the vacuum pump.

5. A fume removal apparatus for a semiconductor
manufacturing chamber, the fume removal apparatus comprising:

a fume exhaust pipe communicating with the semiconductor
manufacturing chamber to form an initial wvacuum in the
semiconductor manufacturing chamber and having a shape
protruding from a bypass pipe and communicating with the bypass
pipe in which a roughing valve is formed;

a fume exhaust pipe opening-and-closing valve disposed on
the fume exhaust pipe to open and close the fume exhaust pipe;

a vacuum pump connected to the fume exhaust pipe to form
a vacuum in the fume exhaust pipe;

a control member controlling an operation of each of the

fume exhaust pipe opening-and-closing wvalve and the vacuum
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pump;

a 1lid opening-and-closing sensing member sensing whether
or not a chamber 1lid opening and closing the ‘semiconductor
manufacturing chamber 1is opened or closed; and

a pressure sensing member sensing pressure in the
semiconductor manufacturing chamber,

wherein, when fumes are required to be removed from the
semiconductor manufacturing chamber, the control member opens
the fume exhaust pipe opening-and-closing valve to open the
fume exhaust pipe and operates the vacuum pump to form a vacuum
in the fume exhaust pipe, so that the fumes 1in the
semiconductor manufacturing chamber are discharged externally
through the fume exhaust pipe, and

when the 1lid opening-and-closing sensing member senses
that the chamber 1lid is open and the pressure sensing member
senses that pressure in the semiconductor manufacturing chamber
1s equal to atmospheric pressure, the control member opens the

fume exhaust pipe and operates the vacuum pump.

6. The fume removal apparatus of claim 5, further
comprising a manual valve disposed on the fume exhaust pipe to
close the fume exhaust pipe when the fume removal apparatus for

the semiconductor manufacturing chamber malfunctions.
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