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(57) ABSTRACT 

The present invention relates to an exhaust pressure measur 
ing device, and more particularly, to an exhaust pressure 
measuring device that allows measurement of a change of 

1. 

12 

pressure in an exhaust line in order to prevent problems 
caused by clogging of an exhaust line at a outletside of a dry 
pump and at an inletside of a scrubber, and an exhaust line at 
a outletside of the scrubber in a semiconductor or LCD appa 
ratus in advance. 

The exhaust pressure measuring device according to the 
present invention includes a connection pipe connected to a 
middle of an exhaust line for carrying byproduct gas, the 
connection pipe having an opening formed in a middle of a 
body thereof; a chamber provided at an outer side of the 
connection pipe and communicating with an inside of the 
connection pipe through the opening, the chamber having a 
nitrogen Supply line connected thereto, the nitrogen Supply 
line allowing nitrogen gas to be Supplied from the outside; 
and a pressure sensor installed to the chamber to measure 
pressure in the chamber, whereby a change of exhaust pres 
Sure in the exhaust line is measured from the measured pres 
sure in the chamber. 
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EXHAUST PRESSURE DETECTOR 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to an exhaust pressure 
measuring device, and more particularly, to an exhaust pres 
Sure measuring device that allows measurement of a change 
of pressure in an exhaust line in order to prevent problems 
caused by clogging of an exhaust line at a outletside of a dry 
pump and at an inletside of a scrubber, and an exhaust line at 
a outletside of the scrubber in a semiconductor or LCD appa 
ratus in advance. 
0003 2. Description of the Related Art 
0004 Generally, a semiconductor manufacturing process 
includes a fabrication process and a assembly and test pro 
cess. The pre-process means a process for manufacturing 
semiconductor chips by depositing thin films on a wafer in 
various process chambers and selectively etching the depos 
ited films in a repeated way to form a predetermined pattern. 
The post-process means a process of individually separating 
the chips manufactured in the pre-process and then coupling 
the individual chip to a lead frame to assemble a final product. 
0005. At this time, the process of depositing thin films on 
a wafer or etching the films deposited on the wafer is per 
formed at high temperature by using harmful gases such as 
silane, arsine, and boron chloride and process gases such as 
hydrogen in a process chamber. While Such a process is 
performed, a large amount of various pyrophoric gases and 
byproduct gas containing harmful components and corrosive 
impurities are generated in the process chamber. 
0006 Thus, a semiconductor manufacturing apparatus is 
provided with a scrubber 15, which purifies byproduct gas 
discharged from a process chamber 11 and discharges the 
purified byproduct gas to the atmosphere, at a outletside of a 
vacuum pump for making the process chamber into a vacuous 
state, as shown in FIG. 1. 
0007. However, the harmful byproduct gas generated from 
the process chamber 11 is easily solidified and accumulated 
while flowing along an outlet-side exhaust line of the process 
chamber 11, an outlet-side exhaust line 14a of a dry pump 12, 
an outlet-side exhaust line 14b of a scrubber 13, and a main 
duct 15 in order, thereby resulting in clogging. 
0008 Thus, in order to prevent the clogging caused by the 
Solidified byproduct gas, various techniques for keeping the 
exhaust line in a worm state have been developed. For 
example, a jacket heater is commonly used for entirely Sur 
rounding a certain region of an exhaust line so that the inside 
of the exhaustline is kept worm. Also, a method for Supplying 
high-temperature nitrogen into an exhaust line is well known 
in the art. 
0009. However, although various methods have been 
attempted to prevent byproduct gas from being Solidified and 
clogging the exhaust line, the byproduct gas flowing in an 
exhaust line is often solidified during a semiconductor manu 
facturing process to clog the exhaust line. This accident 
occurs when workers do not expect it at all, thereby causing 
serious damages inevitably. 

SUMMARY OF THE INVENTION 

0010. The present invention is conceived to solve the 
aforementioned problems in the prior art. An object of the 
present invention is to provide an exhaust pressure measuring 
device, which allows measurement of a change of pressure in 
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order to prevent unexpected problems by checking clogging 
of an exhaust line at a outletside of a dry pump and at an 
inletside of a scrubber, and an exhaust line at a outletside of 
the scrubberina semiconductor or LCD apparatus in an initial 
Stage. 
0011. According to an aspect of the present invention for 
achieving the objects, there is provided an exhaust pressure 
measuring device, which includes a connection pipe con 
nected to a middle of an exhaust line for carrying byproduct 
gas, the connection pipe having an opening formed in a 
middle of a body thereof; a chamber provided at an outer side 
of the connection pipe and communicating with an inside of 
the connection pipe through the opening, the chamber having 
a nitrogen Supply line connected thereto, the nitrogen Supply 
line allowing nitrogen gas to be Supplied from the outside; 
and a pressure sensor installed to the chamber to measure 
pressure in the chamber, whereby a change of exhaust pres 
Sure in the exhaust line is measured from the measured pres 
sure in the chamber. 
0012 Here, the chamber may be supplied with high-tem 
perature nitrogen gas. 
0013 Also, the opening may be formed to be directed 
forward in an inner peripheral surface of the body of the 
connection pipe, whereby nitrogen gas is introduced in the 
same direction as a flowing direction of the byproduct gas. 
0014. In addition, a guide blade may be provided along the 
inner peripheral surface of the body of the connection pipe so 
that the opening is formed to be directed forward in the inner 
peripheral Surface of the body of the connection pipe, and the 
guide blade may have a rear side portion with a streamlined 
Surface, which gradually protrudes from the inner peripheral 
surface of the body of the connection pipe to prevent abrupt 
collision with a byproduct. 
0015. Also, the opening of the connection pipe may be 
formed along a circumferential direction of the body, and the 
chamber may be formed along the opening on an outer 
peripheral surface of the body of the connection pipe. 
0016. In addition, a nitrogen gas injection module for Sup 
plying high-temperature nitrogen gas into the connection 
pipe to prevent a byproduct from being solidified may be 
further installed to the connection pipe. 
0017. Also, the nitrogen gas injection module may include 
an injection noZZle installed in the shape of a ring at a middle 
of the body of the connection pipe in a circumferential direc 
tion to Supply high-temperature nitrogen gas into the connec 
tion pipe, the injection nozzle having an inner hollow formed 
in a circumferential direction for the movement of nitrogen 
gas Supplied from the outside, the injection noZZle having an 
injection opening opened forward along a circumferential 
direction in the inner peripheral surface of the body of the 
connection pipe along the hollow. 
0018. The exhaust pressure measuring device according to 
the present invention can measure a change of pressure in an 
exhaust line so that problems caused by clogging of an 
exhaust line at inlet and outletsides of a scrubber in a semi 
conductor or LCD apparatus may be prevented in advance. 
0019. Also, according to the present invention, a chamber 

is additionally provided to installa pressure sensor so that the 
pressure sensor does not disturb a flow of a byproduct. In 
addition, since nitrogen is allowed to flow via the chamber to 
which the pressure sensor is installed according to the present 
invention, a change of exhaust pressure can be measured in a 
faster and more accurate way due to more sensitive response 
to a change of pressure in the exhaust line. 
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0020. Further, in a case where a nitrogen gas supply mod 
ule is further included in the present invention, there is no 
need to additionally install a high-temperature nitrogen gas 
Supply device for preventing a byproduct from being Solidi 
fied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a view illustrating a conventional exhaust 
gas measuring device; 
0022 FIG. 2 is a view showing an installed state of an 
exhaust pressure measuring device according to the present 
invention; 
0023 FIG. 3 is a perspective view of the exhaust pressure 
measuring device according to the present invention; 
0024 FIGS. 4 and 5 are longitudinal sectional views illus 
trating the configuration of the exhaust pressure measuring 
device according to the present invention; 
0025 FIG. 6 is a view showing that a nitrogen supply line 

is connected to the exhaust pressure measuring device 
according to the present invention; and 
0026 FIG. 7 is a view illustrating an exhaust pressure 
measuring device according to a modification of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0027. Hereinafter, preferred embodiments according to 
the aforementioned technical spirit of the present invention 
will be described in detail with reference to the accompanying 
drawings. 
0028 FIG. 2 is a view showing an installed state of an 
exhaust pressure measuring device according to the present 
invention. 
0029. As shown in the figure, exhaust pressure measuring 
devices 100 according to the present invention are respec 
tively installed to an exhaust line 14a at a outletside of a dry 
pump 12 and at an inletside of a scrubber 13, and to an exhaust 
line 14b at a outletside of the scrubber 13 connected to a main 
duct 15. 
0030 The portions where the exhaust pressure measuring 
devices are installed may cause serious problems since a 
byproduct generated from a process chamber 11 and flowing 
in the exhaust lines is solidified and then the exhaust lines are 
frequently clogged with the solidified byproduct. 
0031 However, if the exhaust pressure measuring devices 
100 according to the present invention are installed to the 
exhaust line at the outletside of the dry pump 12 and at the 
inletside of the scrubber 13, and to the exhaust line at the 
outletside of the scrubber 13, which may be dangerous por 
tions, clogging caused by a byproduct can be recognized in 
advance, and thus it is possible to find serious problems 
caused by clogging in advance and thus take necessary mea 
SUCS. 

0032 Hereinafter, the configuration of the present inven 
tion will be described in detail. 
0033 FIG. 3 is a perspective view of the exhaust pressure 
measuring device according to the present invention, and 
FIGS. 4 and 5 are longitudinal sectional views illustrating the 
configuration of the exhaust pressure measuring device 
according to the present invention. 
0034. As shown in the figures, the exhaust pressure mea 
Suring device according to the present invention includes a 
connection pipe 110 for connecting to an exhaust line, a 
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chamber member 120 for providing a chamber 121 to allow 
exhaust pressure to be measured while Supplying nitrogen to 
the connection pipe 110, and a pressure sensor 130 for mea 
suring pressure in the chamber 121. Hereinafter, the exhaust 
pressure measuring device according to the present invention 
will be described based on each of the aforementioned com 
ponents. 
0035. The connection pipe 110 has a tubular body for the 
connection to an exhaust line that carries byproduct gas, and 
is provided with flanges 111a and 111b at front and rear sides 
of the body, respectively. Also, an opening 121a is formed in 
the middle of the body of the connection pipe 110. 
0036. The opening 121a is formed along the entire cir 
cumference of the body of the connection pipe 110, and 
spacers 121b are formed intermittently to enable the opening 
121a to be defined. Also, the opening 121a is formed to be 
directed forward from an inner peripheral surface of the body 
of the connection pipe 110, so that nitrogen gas is introduced 
in the same direction as a flowing direction of a byproduct. To 
this end, a guide blade 122 is provided along the inner periph 
eral surface so that the guide blade 122 is formed to be 
directed forward from the inner peripheral surface of the body 
of the connection pipe 110. Hereby, the guide blade guides 
nitrogen gas introduced from the chamber 121 into the con 
nection pipe 110 to be directed forward from an initial stage 
of the introduction. Meanwhile, the rear side of the guide 
blade 122 gradually protrudes from the inner peripheral Sur 
face of the body of the connection pipe 110 and is formed to 
have a surface 122a in the shape of a streamline to thereby 
prevent abrupt collision with a byproduct flowing in the 
exhaust line. 

0037. The chamber member 120 is installed in the shape of 
a ring to Surround the opening 121 a at an outer peripheral 
surface of the body of the connection pipe 110, and has a 
chamber 121 communicating with the inside of the connec 
tion pipe 110 through the opening 121a. The chamber 121 is 
connected with a nitrogen Supply line 141 and then is Supplied 
with a heated nitrogen gas. The high-temperature nitrogen 
gas Supplied to the chamber 121 is introduced into the con 
nection pipe 110 through the opening 121a. At this time, there 
is no need to additionally apply pressure for Supply of nitro 
gen gas through the nitrogen Supply line 141. This is because 
if byproduct gas flows in the connection pipe 110, nitrogen 
gas may be naturally introduced into the connection pipe 110 
though the opening 121a from the nitrogen Supply line 141 
due to a relatively decreased pressure. At this time, the pres 
Sure in the chamber where the nitrogen gas flows is decreased 
due to the flow of nitrogen gas, and thus, the pressure in the 
chamber 121 becomes similar to the pressure in the connec 
tion pipe 110. Accordingly, when a pressure sensor 130 is 
installed to the chamber 121 to measure pressure in the cham 
ber 121, a change of exhaust pressure caused by a byproduct, 
which occurs in the connection pipe 110 and the exhaust line, 
can be accurately measured without disturbing the flow of the 
byproduct gas. 
0038 Here, the reason why the nitrogen gas introduced 
through the chamber 121 has high temperature is that the 
opening 121a is prevented from being easily clogged when a 
large amount of byproduct gas flows in the exhaust gas. Also, 
the high-temperature nitrogen gas may serve to prevent a 
byproduct in the exhaust gas from being solidified. However, 
when a small amount of byproduct gas flows in the exhaust 
gas, the possibility of clogging the opening 121a by byprod 
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uct gas is relatively low, and thus it is not essential to Supply 
high-temperature nitrogen gas. 
0039. The pressure sensor 130 is installed within the 
chamber 121 to measure the pressure in the chamber 121. 
Hereby, it is possible to measure a change of exhaust pressure 
in the connection pipe 110. If the pressure in the connection 
pipe 110 is changed in accordance with a flow rate of byprod 
uct gas in the connection pipe 110, the flow of nitrogen gas 
introduced via the chamber 121 is also changed, and thus the 
pressure in the chamber 121 is also changed as a sensitive 
response thereto, as described above. For example, if the 
exhaust line where the byproduct gas flows becomes partially 
clogged due to the solidification of the byproduct gas, the flow 
rate of the byproduct gas in the exhaust line and the connec 
tion pipe 110 is lowered, thereby increasing exhaust pressure. 
Then, the flow rate of nitrogen gas flowing via the chamber 
121 is lowered, and the pressure in the chamber 121 is 
increased. At this time, the sensitive exhaust pressure in the 
chamber 121 is measured by the pressure sensor 130, and the 
exhaust pressure is transmitted to a controller for monitoring. 
0040. Here, the pressure sensor 130 may use any product 
widely used in the art, which can measure pressure of a fluid 
in a digital or analog manner, and it may be Suitably selected 
from known products available in the market. 
0041 FIG. 6 is a view showing that a nitrogen supply line 

is connected to the exhaust pressure measuring device 
according to the present invention. 
0042. As shown in the figure, the nitrogen supply line 141 

is connected to the exhaust pressure measuring device 100 of 
the present invention to introduce high-temperature nitrogen 
gas thereto. Here, the nitrogen Supply line 141 is connected to 
a connection hole 125 provided in the chamber member 120. 
Also, a heater 143 for heating the Supplied nitrogen gas and a 
valve 142 for controlling a Supplied amount of nitrogen gas 
are preferably installed to the nitrogen supply line 141. 
0043. Now, the operation of the exhaust pressure measur 
ing device according to the present invention so configured 
will be described in detail with reference to the accompanying 
drawings. 
0044 First, if byproduct gas flows in the exhaust line to 
which the exhaust pressure measuring device of the present 
invention is installed, the pressure in the exhaust line and the 
pressure in the connection pipe 110 connected to the exhaust 
line are lowered rather than an external pressure, so that a 
heated nitrogen gas is naturally introduced into the connec 
tion pipe 110 from the nitrogen supply line 141 via the cham 
ber 121 and the opening 121a. Hereby, a change of the 
exhaust pressure caused by the flow of the byproduct gas in 
the exhaust line is reflected to the inside of the chamber 121 
at which the pressure sensor 130 is installed. 
0045. Thereafter, if the byproduct gas is partially solidi 
fied to start clogging the exhaust line so that the flow rate of 
the byproduct flowing in the exhaust line is lowered, the 
exhaust pressure in the exhaust line and the connection pipe 
110 is increased. Accordingly, the Supplying rate of nitrogen 
gas Supplied from the nitrogen Supply line 141 is lowered. 
Thus, the pressure in the chamber 121 to which the pressure 
sensor 130 is installed is increased rather than a previous 
state, and the pressure sensor 130 measures the changed 
pressure. 

0046. Then, the pressure sensor 130 transmits a signal 
corresponding to the measured pressure to a controller so that 
the controller displays the signal. Then, a worker may find 
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clogging of the exhaust line caused by Solidification in an 
early stage and take appropriate measures. 
0047. Meanwhile, the exhaust pressure measuring device 
according to the present invention may further have a function 
of Supplying high-temperature nitrogen that is necessary for 
preventing solidification of a byproduct. Hereinafter, this 
modification with such a feature will be described. 
0048 FIG. 7 is a view illustrating an exhaust pressure 
measuring device according to a modification of the present 
invention. 
0049. As shown in the figure, the modification is further 
provided with a nitrogen gas injection module 150 for Sup 
plying high-temperature nitrogen to the connection pipe 110. 
0050. The injection module 150 has an injection nozzle 
151 installed in the shape of a ring along the body of the 
connection pipe 110 to Supply heated nitrogen gas into the 
connection pipe 110. Here, the injection nozzle 151 basically 
has an inner hollow 151a formed in a circumferential direc 
tion for the movement of nitrogen gas Supplied from the 
outside, and an injection opening 151b opened to the front 
along a circumferential direction in the inner peripheral Sur 
face of the body of the connection pipe 110 is formed along 
the inner hollow 151a. The injection opening 151b is formed 
over the entire inner peripheral surface of the body of the 
connection pipe 110 and has a structure similar to the opening 
121 a formed for the introduction of nitrogen gas from the 
chamber 121. 
0051 Meanwhile, the high-temperature nitrogen supply 
line 152 is connected to the injection nozzle 151. 
0052. In general, a device for supplying high-temperature 
nitrogen gas to the exhaust line should be essentially installed 
in order to prevent a byproduct from being solidified. If the 
exhaust pressure measuring device of the present invention 
further comprises the nitrogen gas injection module 150, 
there is an advantage in that an additional device for Supply 
ing nitrogen gas and an installation process thereof may be 
excluded. 
0053 Although the preferred embodiments of the present 
invention have been described, the present invention may use 
various changes, modifications and equivalents. It will be 
apparent that the present invention may be equivalently 
applied by appropriately modifying the aforementioned 
embodiments. Accordingly, the above descriptions do not 
limit the scope of the present invention defined by the 
appended claims. 

What is claimed is: 
1. An exhaust pressure measuring device, comprising: 
a connection pipe connected to a middle of an exhaust line 

for carrying byproduct gas, the connection pipe having 
an opening formed in a middle of a body thereof; 

a chamber provided at an outer side of the connection pipe 
and communicating with an inside of the connection 
pipe through the opening, the chamber having a nitrogen 
Supply line connected thereto, the nitrogen Supply line 
allowing nitrogen gas to be supplied from the outside; 
and 

a pressure sensor installed to the chamber to measure pres 
Sure in the chamber, whereby a change of exhaust pres 
Sure in the exhaust line is measured from the measured 
pressure in the chamber. 

2. The exhaust pressure measuring device according to 
claim 1, wherein the chamber is Supplied with high-tempera 
ture nitrogen gas. 
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3. The exhaust pressure measuring device according to 
claim 1, wherein the opening is formed to be directed forward 
in an inner peripheral surface of the body of the connection 
pipe, whereby nitrogen gas is introduced in the same direction 
as a flowing direction of the byproduct gas. 

4. The exhaust pressure measuring device according to 
claim 3, wherein a guide blade is provided along the inner 
peripheral surface of the body of the connection pipe so that 
the opening is formed to be directed forward in the inner 
peripheral surface of the body of the connection pipe, and the 
guide blade has a rear side portion with a streamlined surface, 
which gradually protrudes from the inner peripheral Surface 
of the body of the connection pipe to prevent abrupt collision 
with a byproduct. 

5. The exhaust pressure measuring device according to 
claim 1, wherein the opening of the connection pipe is formed 
along a circumferential direction of the body, and the cham 
ber is formed along the opening on an outer peripheral Surface 
of the body of the connection pipe. 
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6. The exhaust pressure measuring device according to 
claim 1, wherein a nitrogen gas injection module for Supply 
ing high-temperature nitrogen gas into the connection pipe to 
prevent a byproduct from being solidified is further installed 
to the connection pipe. 

7. The exhaust pressure measuring device according to 
claim 6, wherein the nitrogen gas injection module comprises 
an injection noZZle installed in the shape of a ring at a middle 
of the body of the connection pipe in a circumferential direc 
tion to Supply high-temperature nitrogen gas into the connec 
tion pipe, the injection nozzle having an inner hollow formed 
in a circumferential direction for the movement of nitrogen 
gas Supplied from the outside, the injection noZZle having an 
injection opening opened forward along a circumferential 
direction in the inner peripheral surface of the body of the 
connection pipe along the hollow. 

c c c c c 


