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CHEMICAL FILTER ARRANGEMENT FOR 
ASEMCONDUCTOR MANUFACTURING 

APPARATUS 

FIELD OF THE INVENTION AND RELATED 
ART 

0001. This invention relates to a semiconductor manu 
facturing system Suitably usable in production of semicon 
ductor devices, particularly, in a semiconductor exposure 
apparatus. 

0002 The manufacture of IC, LSI or liquid crystal panel 
include many processes to be executed for a substrate Such 
as a semiconductor wafer Substrate or a glass Substrate. An 
exposure process (pattern printing process) among them is a 
very important process, being a pivot of the semiconductor 
manufacture. Exposure apparatuses such as stepper or scan 
ner are known as an apparatus for performing this process. 
0003. As a resist material to be applied to a wafer, 
generally, there are high molecular films in which chemical 
reaction can be produced efficiently in response to irradia 
tion with ionizing radiation, and chemical amplification 
resists in which a catalyst (acid) is produced by exposure 
and, through a baking process (PEB), image formation is 
carried out on the basis of the catalyst. In the chemical 
amplification resists, since the image formation is based on 
a catalyst, sensitivity improvements can be done easily. 
Therefore, recently, they are used prevalently as a resist for 
excimer laser light with which illuminance is not easily 
obtainable. 

0004 On the other hand, the catalyst produced by the 
exposure diffuses in the air or over the wafer surface and, 
additionally, through the execution of the baking process 
(PEB), the catalysis is accelerated. This causes deterioration 
of image profile. In consideration of it, when chemical 
amplification resist is used, it is necessary to control chemi 
cal contamination by basic gases such as amines or amides 
in the environmental ambience, from resist application and 
exposure to baking process (PEB). 
0005. On the other hand, exposure apparatuses use many 
optical components such as lenses or mirrors, as like an 
illumination optical system for projecting light from a light 
source to a reticle surface. With the shortening of exposure 
wavelength, there arises a problem of blurring of optical 
components irradiated with exposure light, causing a 
decrease of exposure amount on the wafer Surface. The 
blurring materials may be organic compounds or ammonium 
sulfate (NH4)2SO. The blurring may be caused by deposi 
tion of ammonium ion (HH)" or sulfuric ion (SO), or a 
compound of them, or an organic gas, upon an optical 
component as a photochemical reaction by irradiation with 
exposure light. 

0006. In order to meet the problems of surface unsolu 
bilization of chemical amplification resists and blurring of 
optical components, conventionally, an impurity removing 
filter is mounted in an environment chamber for controlling 
temperature and humidity or dust in an ambience Surround 
ing the main unit of an exposure apparatus, thereby to 
remove Substances Such as basic gas, Sulfuric gas, or organic 
compound gas, for example, contained in the ambience. 
0007. The impurity removing filter may be a chemical 

filter using ion exchange fibers, an active carbon filter using 
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active carbon particles or active carbon fibers, or a chemical 
filter in which an acidic Substance or alkaline Substance is 
added to an active carbon. An appropriate filter may be 
chosen in consideration of the type of the gas to be removed 
or the characteristics of the filter. Where different types of 
gases should be removed, different filters may be used in 
combination, each being best Suited to a particular gas. 
0008. In usual environment chambers, a dust removing 

filter (e.g. ULPA) is mounted at the ceiling thereof, and a 
down-flow is produced in the chamber. Where a chemical 
filter is to be introduced into such environment chamber, it 
is laid on the dust removing filter in the manner that it is 
placed upwardly of the dust removing filter with respect to 
the air supply. In this case, the chemical filter and the dust 
removing filter should have the same size. This results in 
enlargement of the required filter space which causes an 
increase in size of the apparatus. Also, in usual dust remov 
ing filters, because of its properties, in order to obtain a high 
dust removing efficiency, the filter has to be used at a 
filter-passage air flow velocity of 0.3 to 0.5 m/sec or less. As 
a result, a large filter area is required. A similar filter passage 
air flow velocity is required for chemical filters Also, for 
replacement of chemical filters, since it should be done at the 
ceiling of the apparatus chamber, the replacement work is 
dangerous and poor in efficiency. 
0009 Chemical filters may be provided at any other 
position inside an environment chamber, or the size of the 
chemical filter may be enlarged. However, anyway, this 
leads to bulkiness of the apparatus. 
0010. As regards the surface structure of chemical filters, 
there are a honeycomb structure and a pleat structure. The 
pressure loss is very small such as 10 to 100 Pa, although it 
depends on the filter-passage air flow velocity. 

0011. On the other hand, in chemical filters, non-uniform 
ness of flow velocity easily occurs in the same plane, 
causing variation in lifetime and, as a result, degradation of 
apparatus performance. This phenomenon is particularly 
notable when a pleat type chemical filter is used. It has been 
confirmed that this results from the relationship between the 
direction of flow or air upstream of the chemical filter and 
the direction of folds of the pleat. 

SUMMARY OF THE INVENTION 

0012. It is an object of the present invention to solve at 
least one of the problems described above, and to provide a 
semiconductor manufacturing apparatus in which, through 
efficient disposition of a chemical filter, manufacture of 
higher-precision devices, reduction in size of the space 
required for the apparatus, and improvements in easiness of 
maintenance can be accomplished. 
0013 In accordance with the present invention, to 
achieve this object, there is provided a semiconductor expo 
Sure apparatus, comprising: a chamber for accommodating 
therein a main unit of said exposure apparatus; a gas 
controlling unit for controlling a gas in said chamber, a 
chemical filter for attracting a chemical Substance in a 
controlling gas; and a dust removing filter for catching a dust 
particle in a controlling gas; wherein a gas blowing area of 
said chemical filter is Smaller than that of said dust removing 
filter. 

0014. The chemical filter and the dust removing filter 
may preferably be disposed separately from each other. 
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0.015 The chemical filter may preferably be mounted 
obliquely with respect to a direction of flow of a supplied 
gaS. 

0016. The apparatus may preferably further comprise gas 
rectifying means disposed at a gas inlet side of said chemical 
filter and said dust removing filter. 
0017. The gas rectifying means may preferably comprise 
gas dividing means which includes one of a louver structure 
and a honeycomb structure. 
0018. The chemical filter may preferably be a pleat filter, 
wherein said pleat filter may be mounted so that folds of the 
pleat thereof extend orthogonally to the direction of flow of 
the Supplied air. 
0019. With the arrangement described above, turbulence 
flows on the filter surface can be avoided or reduced. Also, 
the space required for the apparatus is reduced, and easiness 
of maintenance is facilitated. As a result, the performance of 
the apparatus can be held for a long term, and effective 
utilization of the clean room is assured. 

0020. These and other objects, features and advantages of 
the present invention will become more apparent upon a 
consideration of the following description of the preferred 
embodiments of the present invention taken in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a schematic view of a semiconductor 
manufacturing apparatus according to an embodiment of the 
present invention. 
0022 FIG. 2 is a graph for explaining the relationship 
between an air blowing rate and a lifetime of a chemical 
filter, determined by experiments. 
0023 FIG. 3 is a schematic view, showing details of a 
pleat filter. 
0024 FIG. 4 is a schematic view of a conventional 
semiconductor manufacturing apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.025 Preferred embodiments of the present invention 
will now be described with reference to the attached draw 
ings. 
0026 FIG. 1 shows a general structure of an exposure 
apparatus. For the gas (air) conditioning of a main unit of 
this exposure apparatus, there is a chamber 1. This chamber 
1 includes an air conditioning machine room 10 mainly for 
performing temperature control of the air, a filter box 20 for 
filtering small foreign particles to provide a uniform flow of 
clean airs, and a booth 30 for intercepting the apparatus 
environment from the outside. 

0027. In this chamber 1, an air which is temperature 
controlled by a cooling device 11 and a re-heater 12, 
disposed inside the air conditioning machine room 10, is 
supplied into the booth 30 by means of a blower 13 and 
through a chemical filter 14 and a dust removing filter 15. 
The air supplied into the booth 13 is caught by a return port 
17 and, again, it is taken back to the air conditioning 
machine room 10 and thus circulated in the chamber 1. 
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0028. Usually, this chamber 1 does not constitute a com 
plete circulation system. Rather, in order to keep the inside 
of the booth 13 at a positive pressure, airs of about 5% to 
10% of the circulation air quantity are introduced, from the 
outside atmosphere, by an outside air introducing port 18 
and through an outside air introducing chemical filter 14' and 
a blower. The reason for keeping a positive pressure in the 
booth 13 is to prevent entry of small particles from the 
outside into the booth 13, through a small gap or gaps 
defined in the booth 13. 

0029. In the embodiment of FIG. 1, the chemical filter 14 
is disposed separately from the dust removing filter 15 and, 
additionally, it is placed upstream of the dust removing filter 
15. As regards the position of placement, taking into account 
the replacement of filters, it is desirable to choose a position 
where the maintenance operation can be done easily. Fur 
ther, the air blowing area of the chemical filter is made 
smaller than that of the dust removing filter. For the chemi 
cal filter, the air blowing area can be reduced to about a half 
of that of the dust removing filter. This is because: it has 
been confirmed that, even if the filter-passage air flow 
velocity of the chemical filter is increased to 1 m/sec, the 
lifetime thereof is hardly deteriorated. This will be explained 
in more detail, with reference to FIG. 2. 

0030 FIG. 2 shows an example of experimentally 
obtained results in respect to the relationship between the 
blowing air flow velocity and the total processing flow rate, 
under a certain impurity concentration environment, for a 
chemical filter. Here, the term “total processing flow rate” is 
defined as an integrated air flow rate processed in the period 
in which the removing rate of the chemical filter in a single 
path is kept not less than 90%. Also, in FIG. 2, the total 
processing flow rate when the blowing air flow velocity is 
Sufficiently slow, at 0.2 m/s, is taken as a reference value, 
and the proportion with respect to it is illustrated at the axis 
of ordinate. As shown in FIG. 2, up to a blowing air flow 
velocity of 0.5 m/s, the total processing flow rate was hardly 
deteriorated. When the velocity became over 0.5 m/s, the 
total processing flow rate was gradually deteriorated. When 
the blowing air velocity was increased to 1.5 m/s...the total 
processing air flow rate was deteriorated to about 50%. 
Further, the deterioration rate of the total processing flow 
rate with the blowing air velocity of 1.0 m/s was about 12%. 
Thus, it has been found that, for example, as compared with 
a case where the blowing air velocity is set at 0.5 m/s, if the 
blowing are velocity is set at 1 m/s, the open area of the 
chemical filter can be made to a half, and also that, in order 
to obtain a total processing air flow rate exactly the same as 
the case of 0.5 m/s, only it is necessary to increase the total 
capacity (i.e. depth size) of the chemical filter just by 12%. 

0031 Further, the chemical filter 14 is disposed obliquely 
with respect to the flow of the supplied air. There is air 
rectifying means 16 Such as a louver, for example, at the air 
entrance side of the filter The filter may be a pleat filter and, 
in that case, the filter may be mounted so that the folds 
thereof extend in a direction orthogonal to the direction of 
flow of the supplied air. 

0032. With this arrangement, any turbulence flow of airs 
at the filter surface can be prevented or reduced and, 
additionally, Supply of airs at uniform air amounts to the 
filters is assured. The size of the chemical filter, which is not 
at all Small because of its removing efficiency, can be 
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decreased by increasing the filter-passage air flow velocity. 
Further, it is disposed separately and obliquely, at an arbi 
trary position. This enables efficient utilization of the inside 
space of the apparatus. 

0033. Thus, in accordance with the present invention, it 
becomes possible to provide a semiconductor manufacturing 
apparatus in which a chemical filter is disposed separately 
from a duct removing filter and it is mounted obliquely with 
respect to the supplied air. Further, there is airflow rectifying 
means at the entrance side of the filter. Therefore, production 
of higher-precision devices is assured. 
0034) Moreover, the easiness of maintenance is facili 
tated and the size of the apparatus can be decreased. Thus, 
effective utilization of a clean room and reduction in equip 
ment cost as well as improvement of production efficiency, 
are assured. 

0035) While the invention has been described with ref 
erence to the structures disclosed herein, it is not confined to 
the details set forth and this application is intended to cover 
Such modifications or changes as may come within the 
purposes of the improvements or the scope of the following 
claims. 

1.-6. (canceled) 
7. An apparatus comprising: 
a dust removing filter disposed in a path of gas flow; and 
a chemical filter disposed obliquely in the gas flow path 

upstream of said dust removing filter, wherein an area 
of said chemical filter is smaller than that of said dust 
removing filter. 
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8. An apparatus according to claim 7, further comprising 
an exposure unit configured to expose a Substrate to radia 
tion, and a booth for accommodating said exposure unit 
therein, wherein the gas flow through said chemical filter 
and said dust removing filter is Supplied into said booth. 

9. An apparatus comprising: 

a dust removing filter disposed in a path of gas flow; and 

a chemical filter disposed obliquely in the gas flow path 
upstream of said dust removing filter. 

10. An apparatus according to claim 9, further comprising 
an exposure unit configured to expose a Substrate to radia 
tion, and a booth for accommodating said exposure unit 
therein, wherein the gas flow through said chemical filter 
and said dust removing filter is Supplied into said booth. 

11. An apparatus comprising: 

a dust removing filter disposed in a path of gas flow; and 

a chemical filter disposed in the gas flow path upstream of 
said dust removing filter, wherein an area of said 
chemical filter is smaller than that of said dust remov 
ing filter. 

12. An apparatus according to claim 11, further compris 
ing, an exposure unit configured to expose a Substrate to 
radiation, and a booth for accommodating said exposure unit 
therein, wherein the gas flow through said chemical filter 
and said dust removing filter is supplied into said booth. 


