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I'nvention This invention relates to a sem conductor nmanufact uring device
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investment and save energy. Recently, to obtain many

15 semiconductor chips from a single wafer, a wafer of the size of
300 mm in diameter has become to be used.

In the minienvironment system of the 300 mm diameter wafer
generation, a specification for a hermetic container to
accommodate wafers and a specification for a loading portion that

20 transfers the wafers from the hermetic container into a
semiconductor manufacturing device and from it into the hermetic
container are international standards.

A conventional semiconductor manufacturing device of the
minienvironment system, which is installed in a clean room 70,

25 is configured as shown in Figs. 19 and 20. Fig. 19 is a schematic
cross-sectional view of the conventional semiconductor
manufacturing device of the minienvironment system, and Fig. 20
is an exploded perspective view of a hermetic container and a
loading device. The hermetic container 71 accommodates wafers

30 73, which are vertically arranged in it, at its accommodating
portion 72. The hermetic container 71 can be closed by closing
an exit/entrance 74 for the wafers 73 by a cover 75 and is placed
on a movable table 79, which can be moved to and away from a loading
portion 78 securely attached to a front panel 77 of the

35 semiconductor manufacturing device 76.



35 sem conductor manufacturing device 76. 2 The sem conduct or manufacturing
device 76 is divided into two spaces by a separating wall 80 located at
the center of the device 76, nanely, a front, high cleanliness space 81
and a rear, |ow cleanliness space 82. 5 A fan filter unit 85, conprising a
fan 83 and a filter 84, is installed at2a ceiling of the high cleanliness
space 81, and clean air 86 is supplied to the high cleanliness space 81,
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An electric motor 88 is fixedly mounted on the inner, lower
surface of the front panel 77 and is connected to an
opening/closing arm 89 through a speed reducer (not shown) to move

20 the arm 89 vertically and forwardly and backwardly. A plate 90
is fixedly mounted on the opening/closing arm 89 at its upper end
located at the opening 87 so as to engage with and then open or
close the cover 75. The number 91 denotes engaging projections
formed on the plate 90, for engaging with corresponding receiving

25 portions 92 formed on the cover 75 so as to secure the plate 90
to the cover 75.

Further, a robot 94 is also installed in the high cleanliness
space 81. The robot is provided with an arm 93 at its upper part
for drawing a wafer 73 from the hermetic container 71 into the

30 high cleanliness space 81 or inserting the wafer into the hermetic
container 71. A wafer 73 is drawn into the high cleanliness space
81 by the arm 93 and is then transferred by the robot 95 to a chamber
95 located in the low cleanliness space 82 and is the processed
in the chamber 95. The processed wafer 73 is moved onto the arm

35 93 and then placed in the hermetic container 71.

In operation, to draw a wafer 73 from the hermetic container
71 onto the arm 93, the electric motor 88 is operated first to

forward the opening/closing arm 89 to engage the engaging



in the chanber 95. The processed wafer 73 is noved onto the arm 35 93 and
{fhen-placed in the hernetic container 71. In operation, to draw a wafer 73
fromthe hernmetic container 71 onto the arm93, the electric notor 88 is
operated first to forward the opening/closing arm89 to engage the
engagi ng 3 projections 91 of the plate 98 with the receiving portions 92 of
the cover 75 of the hernetic container 71 so that the plate 90 and the
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The wafer 73, which has been drawn into the high cleanliness

space 81 and into the chamber 95 and processed therein, is placed
on the arm 93 by operating the robot 94 and passed through the

20 openings 87, 98 and the opened entrance/exit 74 into the hermetic
container 71.

By repeating the operation, all the wafers 73 are in turn
carried into the semiconductor manufacturing device 76 and
processed there. When the process has been completed for all the

26 wafers 73 in the hermetic container 71, the electric motor 88 is
operated to raise and then forward the opening/closing arm 89 to
attach the cover 75, which is secured to the plate 90 of the
opening/closing arm 89, to the entrance/exit 74 of the hermetic
container 71. By disengaging the engaging projections 91 from

30 the receiving portions 92, the hermetic container 71 is closed.

However, in the hermetic container 71 and the loading
portion 78 specified by the conventional standards, the pressure
in the hermetic container 71 temporarily becomes lower than that
of the ambient air (namely, low cleanliness air supplied to the

35 clean room 70 located outside the semiconductor manufacturing
device 76) when the cover 75 of the hermetic container 71 located
at the loading portion 78 is opened and moved into the high

cleanliness space 81 of the semiconductor manufacturing device



30 the receiving portions 92, the hermetic container 71 is closed. o
‘However, in the hernetic container 71 and the | oading portion 78 specified
by the conventional standards, the pressure in the hernetic container 71
tenporarily becomes |ower than that of the anbient air (nanmely, |ow
cleanliness air supplied to the 35 clean4droom 70 | ocated outside the

sem conduct or manufacturing device 76) when the cover 75 of the hernetic
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sem conduct or manufacturing device in
wafer entrance/exit of the hermetic container, preventing

dust-entraining ambient air from passing through the gap so that
the dust does not adhere to the wafers in the hermetic container,

20 Summary of the Invention

The present invention is directed to a semiconductor
manufacturing device of a minienvironment system for drawing a
wafer contained in a hermetic container from it into the
semiconductor manufacturing device and placing the wafer

25 processed in the semiconductor manufacturing device into the
hermetic container, wherein to solve the problem discussed above
an air curtain is formed at a gap between an entrance/exit of the
hermetic container through which the wafer is drawn out or entered
into the container and an opening of a loading portion attached

30 to the semiconductor manufacturing device by injecting clean air
from a clean-air injection device connected to an air supplying
device through a flexible tube, preventing ambient air from
passing through the gap between the an entrance/exit of the
hermetic container and the opening of the loading portion attached

35 to the semiconductor manufacturing device and from entering the
hermetic container.



hermetic container, wherein to solve the problem discussed above an air
€urtain is formed at a gap between an entrance/exit of the hernetic
cont ai ner through which the wafer is drawn out or entered into the
contai ner and an opening of a |loading portion attached 30 to the _
'sem conduct or manufacturing device by inpecting clean air froma clean-air
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15 Fig. 6 is an exploded view of the injection part that makes
up the clean-air injection device of the semiconductor
manufacturing device of Fig. 1. )

Fig. 7 is a cross-sectional view of the injection part that
makes up the clean-air injection device of the semiconductor

20 manufacturing device of Fig. 1.

Fig. 8 is a perspective view of a guide cover that makes
up the clean-air injection device of the semiconductor
manufacturing device of Fig. 1.

Fig. 9 is a front view of the clean-air injection device

25 of the semiconductor manufacturing device of Fig. 1.

Fig. 10 is a cross-sectional view of the clean-air injection
device of the semiconductor manufacturing device of Fig. 1.

Fig. 11 is aperspective view of a clean-air injection device
of the second embodiment of the semiconductor manufacturing

30 device of a minienviromment system of the present invention.

Fig. 12 is a cross~sectional view of the clean-air injection
device of Fig. 11.

Fig. 13 is a schematic and partly cross-sectional
perspective view of a clean-air injection device and an air

35 supplying device of the third embodiment of the semiconductor
manufacturing device of the present invention.

Fig. 14 is a cross-sectional view of the clean-air injection
device of Fig. 13.



Fig. 9 is a front view of the clean-air injection device 25 of the

‘sem conduct or manufacturing device of Fig. 1. Fig. 10 is a cross-sectional
view of the clean-air injection device of the sem conductor manufacturing
device of Fig. 1. Fig. 11 is a perspective view of a clean-air injection
device of the second enbodi ment of the sem conductor manufacturing 30
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15 Fig. 19 is a schematic cross-sectional view of a
semiconductor manufacturing device of a semienvironment system
of the prior-art.

Fig. 20 is an exploded view of an airtight container and
a loading device of the semiconductor manufacturing device of a

20 semienvironment system of the prior-art.

Fig. 21 is a schematic cross-sectional view of the main part
of the semiconductor manufacturing device of a semienvironment
system of the prior-art.

Description of the Preferred Embodiments

25 The embodiments of the present invention are now explained

with reference to the accompanying drawings, wherein the same

reference numbers are used for the elements that are also used

in the conventional semiconductor device discussed above, and

explanations for the structure and the function of those elements
30 are omitted.

The semiconductor manufacturing device of a mini-
environment system of the present invention is configured such
that a clean-air injection device 1 is provided around the
periphery of an opening 98 of a loading portion 78 of the

35 conventional semiconductor manufacturing device 76, which
opening 98 is opened to act as a passage for drawing a wafer 73
contained in a hermetic container 71 from it into a high



20 sem environnent systemof the prior-art. Fig. 21 is a schematic _
€ross-sectional view of the nmain part of the sem conduct or nanufacturing
device of a sem environnment systemof the prior-art. Description of the
Preferred Enbodi ments 25 The enbodinents of the present invention are now
‘explained wth reference to the acconpanyi ng draw ngs, wherein the sane
ref erence nunbers are used for the elenents that are also used in the
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a world standard specification. A clean-air injection device 1la

and an air supplying device 2a are disposed in a limited zone of

the high cleanliness space 81 of the semiconductor manufacturing

20 device 76 specified by the world standard specification.

The clean-air injection device la is connected to the air
supplying device 2a through a flexible tube 3 as shown in Figure
2 (this is a schematic perspective view), so that the clean-air
injection device la and the air supplying device 2a are separately

25 disposed within the limited zone of the semiconductor
manufacturing device 76.

The clean-air injection device la is formed as a thin frame
and is secured to the periphery of the opening 98 of the loading
portion 78 so as not to disturb the vertical and lateral motion

30 of the plate 90, and the air supplying device 2a is formed as a
thin body so as not to disturb the motion of both the electric
motor 88 and the opening/closing arm 89 and is secured to the inner
surface of the front panel 77 at a position spaced apart from the
electric motor 88.

35 Since the air supplying device 2a should be thin, it has
an annular inspiring portion 5 having a sirocco fan 4, as in Figure
2, for inspiring the clean air in the high cleanliness space 81
and for supplying it to the clean-air injection device la via the



a world standard specification. A clean-air injection device la and an air
suppl yi ng device 2a are disposed in a limted zone of the high cleanliness
space 81 of the sem conductor manufacturing 20 device 76 specified by the
wor| d standard specification. The clean-air injection device la is
‘connected to the air supplying device 2& through a flexible tube 3 as
shown in Figure 2 (this is a schematic perspective view) , so that the

clean-air sidiggid opglevice la and the air supplying device 2a are
separately 25 disposed within the linmted zone of the sem conductor
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manuf act ure a
corresponds to the size of the opening 98, and a bottom plate 10
perpendicularly secured to the lower edge of the inner frame. The
rear member 14 is formed from a top plate 12 defining a space 8
20 at it center that is similar to the space 8 of the front member
11, and an annular, outer peripheral wall plate 13 perpendicularly
secured to the outer peripheral edge of the top plate 12. A filter
(a stack of filters) 16 shaped as a truncated pyramid for removing
dust is placed in the annular air passage 15, with its one end
25 . being placed on the upper peripheral edge portion of the inner
plate 9 and the other being placed on the outer peripheral edge
portion of the bottom plate 10 of the front member 11. The filter
16 divides the annular air passage 15 into two spaces that acts
as passages, namely, an inflow-air passage 17 that is close to
30 the top plate 12 and a clean-air passage 18 that is close to the
bottom plate 10. An annular slit 19 for injecting a clean-air
curtain is formed in the bottom plate 10.
As shown in Figure 5, the annular slit 19 is formed such
that its width (g) is narrower at a part close to its inspiring
36 port 20 opened to the outside of the injection portion, i.e., the
width (g) of the part becomes larger as the part is located apart
from the inspiring port 20, namely, g:<g:<g3<gs:<gs. Since the slit
19 is so formed, the pressure loss of the air that paéses through



mounting a front menber 11 on a rear nenber 14 as shown in Figures 6 and
-7, defining an annul ar air passage 15 between the front and 15 rear nenber.
The front nenber 11 is formed froman inner frame 9 nmade of an _

annul ar-pate defining a space 8 therein that corresponds to the size of
‘the opening 98, and a bottom plate 10 perpendicularly secured to the |ower
edge of the inner frane The rear nenber 14 is fornmed froma top plate 12
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the siit 19 of the injection portion 6 into the guide cover 7.

The rectifying plates 21 then rectify the clean air in the guide

20 cover 7, uniforms its velocity distribution, and allow the clean

air to be injected from the guide slit 22 formed between the

rectifying plates.

The clean-air injection device la, so arranged as discussed
above, is fixedly mounted on the periphery of the opening 98 such

25 that the guide slit 22 of the clean-air injection device la faces
the gap 96 to be formed between the opening 98 and the entrance)exit
74 of the hermetic container 71. Further, by using the flexible
tube 3, an air supply port 24 of the air supplying device 2 is
connected to the air inspiring port 20 disposed at the inflow-air
30 passage 17 side of the clean-air injection device 1la.

Since the filter 16, which is a part of the clean-air
injection device la, is formed in the shape of a pyramid, its
filtering surface area can be large, and hence the flow rate of
the air per unit surface area of the filter can be small, reducing

35 the pressure loss of the air. Further, since the front member
11 can be detached from the rear member 14 of the clean-air
injection device la, the filter 16 can be readily changed just

by removing the front member 11, without removing the entire



approaches to their front (or distal, or downstream) edges, 10 defining an
annular slit 22 therebetween at the edges, for rectifying the clean air
fromthe slit 19 of the injection portion 6 and for uniformng the
velocity distribution of the clean air. The guide cover 7, so arranged as
'di scussed above, may be fixedly nountedgon the front surface (the
downstream si de) of the 15 injection portion 6, so that the clean-air
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manuf act uZan@et@dhead 1y coupled to an inspiring port 26 of the clean-air

injection device 1b, and air supply port 24 of the air supplying
device 2b is connected to the filtering vessels 28 through a
20 flexible tube 3. Both the clean-air injection device 1b and the
air supplying device 2b are disposed in the high cleanliness space
81 of the semiconductor manufacturing device 76 the same as in
the first embodiment. The air from the air supplying device 2b
through the flexible tube 3 is purified by the filter 27, and the
25 clean air is supplied through the inspiring port 26 into the air
passage 25, then injected from the slit 19 of the injection portion
6 into the guide cover 7, and then injected from the guide slit
22 outwardly at the outer periphery of the opening 98. The filter
27 in the filtering vessel 28 can be changed with a new one by
30 removing the filtering vessel 28. The filter acts the same as
in the first embodiment, and thus the description for it is
omitted.
Figure 13 is a schematic perspective view partly in section,
showing a clean-air injection device lc and an air supplying device
35 2c of the third embodiment of the semiconductor manufacturing
device of a minienvironment system of the present invention, and
Figure 14 is a cross-sectional view of the clean-air injection
device 1lc.




5 of a m nienvironnent syStem of the present invention, and Figure 12 is a
-tross-sectional view of the clean-air injection device Ib. Athough in the
clean-air injection device la of the first enbodiment the filter 16, which
is shaped as a truncated pyramd, is placed in the air passage 15 to
‘divide it into the inflow air 10 passage;l7 and the cl ean air passage 18,
in this second enbodi nent of the present invention no flltgr LS di sposed
in an air passa 5 f.ornmed between the fraont nenber 11 and the rear
nmenber 14. That %r%,t%tanglggﬁ ?‘Bbaaemﬁ%s%% D Fored Lderddry Hevieenta
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The clean air in the high cleanliness space 81 is inspired
and further purified by the small fan filter unit 34 of the third
20  embodiment, and more clean air is supplied through the flexible
tube 3 and through the inspiring port 36 into the air paséage 31
and then injected from the slit 19 of the injection portion 6 into
the guide cover 7 and then injected from it through the guide slit
22 outwardly at the outer periphery of the opening 98. The filter
26 33 in the small fan filter unit 34 can be readily changed with
a new one. Since other functions in the third embodiment are the
same as in the first embodiment, explanations for them are omitted.
Figure 15 is a schematic perspective view partly in section,
showing a clean-air injection device 1d and an air supplying device
30 24 of the fourth embodiment of the semiconductor manufacturing
device of a minienvironment system of the present invention, and
Figure 16 is a cross-sectional view of the clean-air injection
device 1ld. In the clean-air injection device 1d, an entire air
passage 41, which is formed by the front member 11 and the rear
35 member 14 the same in the second and third embodiments, acts as
a clean-air supplying passage. An air compressor 43 is disposed

in the clean room 70 located outside the semiconductor

manufacturing device 76, for imspiring clean air supplied to the



In the first embodiment the clean-air injection device la includes the
filter 16 shaped as a truncated pyram d and placed in the air passage 15
to divide it into the inflow air passage 17 and the clean air passage 18,
and the air supplying device 2a 5 has the sirocco fan 4. However, in the
‘third enbodi rent of the present inventi@n an entire air passage 31 forned
between the front nenber 11 and the rear nenber 14 acts as a clean-air

suppl yi ng sage t same as in the second enbodiment, and the air
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35 member (4 the SARIN E SEWNL2N LG §bodi yents . .acts as,
injection portion 6 into the guide cover 7 and then injected from

20 its slit 22 outwardly at the outer periphery of the opening 98.
The filter 44 of the filtering device 45 can be readily changed
with a new one. Since the other functions of this embodiment are
the same as in the first embodiment, the descriptions for them
are omitted.

25 Figure 17 is a front view of another embodiment of the
injection portion 6, which is a part of the clean-air injection
device 1 of the present invention. Although the injection portion
6 of Figure 5 is formed with an annular single slit 19, the
injection portion 6 of Figure 17 is formed with many injection

30 apertures 48 of the same size, instead of the single s1it 19. The
injection apertures 48 are formed in the injection portion 6 such
that their spacing is made less at the part of the injection portion
that is close to the inspiring port 20, and such that the number
of the apertures 48 is increased and their spacing is made great

35 at the part as it is located away from the inspiring port 20.
Further, a guide cover 7, which has the same structure as the guide
cover 7 of Figures 8-10, is disposed in front of the injection

portion 6 of Figure 17. Since the function of the injection



a clean-air supplying passage. An air conpressor 43 is disposed in the

.cl ean room 70 | ocated outside the sem conductor manufacturing device 76,
for inspiring clean air supplied to the 12 clean room 70 and supplying the
clean air in the clean roomto the clean-air injection device id. The air
‘conpressor 43 is connected, by a connegii ng tube 46, which passes through
the front panel 77 of the sem conductor nmanufacturing device 76, to a 5
filtering device 4 | sposed in the high cleanliness space 81 of the
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apertures 48 of the same size,_ instead of the single sfit 19. Thé
i nj ect i on EFerftulEsORBtERE - f oFRR A IPTHOT MAEE BN 6poft FaAUBesBHmay be
used for any one of the clean-air injection devices la—1d.
According to the embodiments of the present invention
discussed above, an air curtain is formed at the gap 96 between
20 the opening 98 and the entrance/exit 74 of the hermetic container
71 by injecting clean air from the slit 19 or the apertures 48
or 4% of the clean-air injection device 1, which is connected to
the air supplying device 2 through the flexible tube 3, outwardly
at the outer periphery of the opening 98 of the semiconductor
26 manufacturing device 76 as shown in Figure 3 when the cover 7 of
the hermetic container 71 is opened to the semiconductor
manufacturing device 76 and a wafer73 is drawn onto the arm 93,
or when the wafer is placed into the hermetic container 71,
preventing the ambient air from entering the hermetic container
30 71 as shown in curved arrows. Thus no dust entrained in the
ambient air adheres to the wafers 73 in the hermetic container
71.
Although several embodiments of the present invention are
explained above, they are exemplary only, and the present
35 invention is not limited to them. It will be understood by one
skilled in the art that any changes and modifications can be made
to them without departing from the spirit of the invention.

Accordingly, the present invention is defined by the claims and



that their spacing is made |l ess at the part of the injection portion that
d4s close to the inspiring port 20, and such that the nunber of the
apertures 48 is increased and their spacing is nade great 35 at the part as
it is located away fromthe inspiring port 20. Further, a guide cover 7,
‘which has the same structure as the guida cover 7 of Figures 8-10, is
di sposed in front of the injection portion 6 of Figure 17. Since the
function of_t |nj ction 13 portion.6 of Figure 17 is the same as that of
Figure 5; THe" Dt J efltn‘?@ t@’mttlieed’gl iq{}‘iclﬁsbria‘i}b‘r‘ﬁ]tﬁ?t@ of
Figure 17 may H@d}tﬁéﬁ:ﬁaﬂr Al igradidfidyhe cl ean-air injection devices
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pertures. 49 VI di fferent dianeters.
aperture 4193 RPHHD eﬁl%ﬁ}:q‘?%pﬁch the ssmiohdugtor ﬂ?d}qfad?td%@t@ and
the di anetd@sviafe biein uering esehreanesrémnger c ksan heyr aquc(tti@he@b\aﬂ@é/ from

t he ns r 0 S nt i cal to over
7 of !thelmp‘)ﬂ?l-lel\r}%h ogg ‘%#%‘%é’ menw’th% gjdyguggeglnﬁ%]ervi)ln 'Qﬁr?,%%ﬁ ef’fjolﬁf \(;rt
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portion 6 of Figure % used for any one of the clean-air 1 njection
devi ces | é’q%a]%tec%'r arRye Glflﬁet]%‘?rt?&hlr?é’rﬁ §16ff’€?fé SHEIEMI thedrrmpmtic

di scussed aahchesinean 7ai framrithal gapstd @{}mﬁ ﬂﬁ diet gapa@ife bt eRe vﬁ@féf@
opening 9 the nce/lexit 74 of the hermetic container 71 by
|nject|ng%JFggﬁ=g}r I#;% Jﬁ% sT1°19 or the apertures 48 or 49 of the
clean-air injection device 1, mhich is connected to the air supplying
device 2 through the flexible tube 3, outwardly at the outer periphery of
t he opening 98 of the sem conductor 25 manufacturing device 76 as shown in
Figure 3 when the cover 7 of the hernetic container 71 is opened to the
sem conductor rmanufacturing device 76 and a wafer73 is drawn onto the arm
93,




or when the wafer is placed into the hernetic container 71, preventing the
anbient air fromentering the hernetic container 30 71 as shown in curved
arrows. Thus no dust entrained in the anbient air adheres to the wafers 73
in the hernetic container 71. Although several enbodi nents of the present
‘invention are explained above, they arg exenplary only, and the present 35
invention is not limted to them It will be understood by one skilled in
the art that any changes and nodifications can be nade to them w thout
departing fromthe spirit of the invemtimg Accordingly, the present
invention is defined by the clains and 14 includes the scope defined by the
clains and its equvalents. Industral Applicability Since the present

i nvention i s sol cold isgpuriesbnaisiceboy aiarmxi’a(ﬁim\ﬁm,g arevaide @F ttaen 1S formed at

the gap t ex i c tai.ner_ and _t

openi ng gﬁiwﬁgﬂvl{ %é%ggp% f%é\ a%?;{{': l%?t 3% e ser‘ﬁpagfgﬁ:ducgt 5r°nr¥fﬁﬁ?gact,’?url ng
devi ce byajVpEerpereethn 9@$t¢1@ﬁ¥th@ ’ch@aﬁelawommletordnamveﬁac’eurlmyn ch
i's connecygdiée é@@l@péd%@ﬂhya Nk A8V | G-, gi%};]fllr%l Rl z&‘é‘i%q en a
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no dust tgQ_adhe in the h c con%ﬁl ner. 15 CLAIMS 1. A
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curtai n beRRERI %\#gu B%%n%@“b%@%ﬂ%tw mﬂh@lmmﬂmjcm awm@me@nd t he waf er
carrying-in opening to prevent anbient air fromentering the opened

openi ng of the hernetlc cant ai ner when the hernetic
The semiconductor manufacturing device of claim 1,

‘wherein the clean-air injection means includes an annular, air
-injection portion attached to a periphery of the wafer carrying-in
opening, an air supplying means, and a connecting tube for
connecting the annular air-injection portion and the air supplying
means in fluid communication, the air injection portion including
an annular passage and at least one air injection port disposed
along the annular passage, and wherein an open area of a part of
the air injection port becomes larger as said part is located away
from a junction of the connecting tube and the air injection

portion along the annular passage.

3. The semiconductor manufacturing device of claim 2,
wherein the at least one air injection port is a single annular
slit, and an open area of a part of the slit becomes larger as
saild part is located away from the junction along the annular
passage.

4. The semiconductor manufacturing device of claim 2,
wherein at least one air injection port includes a plurality of
apertures disposed along the annular passage, and the total open
area of the apertures located at a part of the air injection port
becomes larger as said part is located away from the junction along
the annular passage.



container, which is located in front of the wafer carrying-in opening of
.the ,sem conductor manufacturing, is opened. 2. The sem conduct or
manuf acturi ng device of claim1l, wherein the clean-air injection neans
dincludes an annular, air injection portion attached to a periphery of the
‘waf er carrying-in opening, an air supplgyi ng neans, and a connecting tube
for connecting the annular air-injection portion and the air supplying
means in fluid communi cation, the air injection portion including an
-annul ar passage and at | east one air injection port disposed along the
annul ar passage aa%ﬁyhereln gpen area of a part. of the air injection
e

port becones | at SETLE9 tor MEOREEFtIRETY AETHCE Pdn&lRdf 8F the
connect i mghédsen atitdetd:mmmtmg echbONis poartienitlongubde andutize passage.
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device of claim2, wherein at one air_injection port i nel d

pl ural i t yCHPanhReSHr ekt (F5pBste drbdly Tlranhiness Pacagee el iné tot al
open aremnpécthen apertiuses |ocated at a part of the air injection port
beconmes larger as said part is |ocated away fromthe junction along the
annul ar passage. 16 5. The sem conductor manufacturing device of claim 2,
wher ei n t he comhecliheg senieondua thire xiahli€ attthe ingndet/iee s€Mctagsuat or

manuf act i cl eanlin space jacent. to t.he, waf er
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manuf acturing device of claim2 whérein a filter 1s provi
one of the air injection portlon, t he connecting tube, and the air

suppl yi ng neans7 at The semiconductor manufacturing device of claim 2 or 5,

wherein the air supplying means includes a sirocco fan.

8. The semiconductor manufacturing device of claim 2,

wherein the air supplying means includes a fan filter unit.

9. The semiconductor manufacturing device of claim 2,
wherein the air injection portion includes a rear member, a front
member detachably attached to the rear member for forming the
annular passage with the rear member, and a filter for dividing
a cross section of the annular passage into first and second areas
such that the first area is in fluid communication with the
connecting tube, while the second area is in fluid communication
with the at least one air injection port, to allow the air from
the air supplying means to enter the first area, pass through the
filter into the second area, and then to be injected from the at

least one air injection port.

10. The semiconductor manufacturing device of claim 2 or
9, wherein the annular air injection portion includes a rectifier
cover disposed in front of the air injection portion to lead the
air injected from the air injection port forwardly, the rectifier

cover including a f£irst frame and a second frame disposed inside



air passage fromthe air supplying neans to the air injection port. -7. The
~sem conduct or manufacturing device of claim2 or 5  wherein the air

suppl ying neans includes a sirocco fan. 8. The sem conductor manufacturing
device of claim2, wherein the air supplying neans includes a fan filter
‘unit. 9. The sem conductor manufacturing device of claim2, wherein the
air injection portion includes a rear nenber, a front nenber detachably
attached to the rear nenber for formng the annular passage with the rear

menber, afwk Fifdt eraheredt ¥beinifg Aret@ssysagip&Ss &fe ttfaﬁléaabﬂ@r chaggage
into flrst and seco(ﬂégrea% such that the first a&gggaiy
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communi catherfimgt artdeseatonlde gstmesecaser fonpnedt sweh pidt, 4 eriddhowst breai r
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air injecieompdrt. 10. The sem conduct or nanufacturlng deV|ce of claim?2
or 9, wherein the annular air injection portion includes a rectifier

cover disposed in front of the air injection portion to |lead the air
injected fromthe air injection port forwardly, the rectifier cover
including a first frame and a second frane di sposed inside 17 the first
frame for formng a rectifying passage to lead the clean air injected from
the air injection port forwardly, and wherein the first and second franes
are formed such that a width of the rectifying passage becones narrower as
the rectifying passage goes forward.



