Seni conduct or Manuf acturing Device of M nienvironment System Field of the
Tnvention This invention relates to a sem conductor manufacturing device
of a mnienvironment systemused in a clean room for prmmmmmwmmj
sem conductors. In particular, this invention relates 5 ¥ uct or
manuf acturi ng device having a clean-air injection device at«is§i®wafer
carrying-in opening for preventing anbient air fromentering a wafer
hermt devige when a wafer is transferred between the hermt device and
the seni con%&E‘P&PndH&ﬁﬁFa@FBPﬁF}Stééﬂ*PSePGYGCBeggr Mppienvéronmenpr Spsteant
Conventionally, in a clean roomfor producing sem conductors, a

m ni envi r onnent %M%h%F‘ES gda&ted; where wafers are transferred and
handl ed i n a herm i i nvest ment and save energy.
Recently, to obt dhistdmyedd iseniredadest ao chispmiboaduetsrnghausateuriag

waf er of thgsiZe MM G2 c%{r%t be used. |In_the
m ni envi r onment sydgt em 0 Jtrq?é}lgcou mn%?ﬁjg rrge}fezr} l?J\‘?Sva er gler?ereanl &ifomy Eor
speci f i cat iRFPYHing Eemiepndusbarai nekn perticodanndities Waventiandralates

speci fi gat i) 4 ofent d R AD P Hdd BRIt P devans @{a%itngxe Ve, fiQm the
hermetic container into.a semiconductor manufacturing device and fromit
into the he]r%?cf%lorbgiﬁtvéf:ﬁe?t are® WAEEXrERTORERY s 0PSdE Y FOE RN oMY

seni conductawb iemiufaiot Friomgedegirtrgod wdBer Hetnety idefidenivheyshewarawiigh i s

installed i S figured as wn in_.Figs. 19 and
20. Fig. 19{%%% scﬂedma | cJeoecnr otélse- & eecrt%lcioncna%vvjic@w%&ds [{%‘3 é&ﬁ\}&ﬁ?ﬂ%&ﬁ T

seni conduct®AN AR HCNG idayides ce of the ninienvironment system and Fig.
20 is an expl oded perspective view of a hernetic container and a | oading

device.. The hernetic contai ner 71 accommodates wafers 30 73, which are
vertically arragg)éiﬂ&m&,@a.pfi e, Frdefdditi ng portion 72. The hernmetic
contai ner 71 can demvamsiechadllyGl da &Y claanexdofe Forapgedadihgr the wafers
73 by a Covseém:i?c?or?tﬂijcﬂosrso,l g?n%.qlienvironment system is adapted, where wafers
are transferred and handled in a hermit container to reduce
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,

26 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

5 semiconductor manufacturing device 76. \\\\\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\
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on a novable table 79, which can be noved to and away from a | oadi ng
portion 78.securely attached to a front panel 77 of the 35 sem conduct or
manuf acturi ng device 76. 2 The sem conductor nanufacturing device 76 is
divided into two spaces by a separating wall 80 |ocated 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 ipstalled at f t he, hi h cl eanl i ness, space 81, and
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openi ng598 of the, Faad D0t &AM 0N 8568 LOmpelisifg & 285 $WEnkos ffﬁté%flﬁﬁs 73
when they are g\gg%ogﬁ fromthe 15 hernetic container 71 into t

cl eanl i ness-5% hR9 % theabdgh rlepplhpeRet fRace bi r'?é)rd 71.
An el ectri (I:sztmalﬂ&a &sfslxmdiyedmmntw@l ndight BEedfleliest @fRice SV e iqfg t he

front panelyy d 4319 5§ to a ng/ cl osing arm 89 through a
speed reducerz:(6no%t S h rgtea% \?gszé&meg iﬂﬁrﬁew vertically and forwardly
and backwardly. Anploﬁteélgg 87 si$ | fathgd rm:ururedfmnntthpanpénVﬁgdﬁlﬂs& Mgigly m
89 at i1bs UbRaimitbsd QAR Al (WG BPPRAA 87 %&mﬁ%@@g%ﬂ% W th and

t hen open or cl ose the cover he nu enot es engagi ng
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hi gh cliganljdiefs iPaeat8iner ¥1SG{dd 19 e! H?gﬂ’aéféariﬂrpe§§%pg%ren§&i §r when
they are placed in the hermetic container 71.

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, arobot 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



container 71. A wafer 73 is drawn into the high cleanliness space 81 by
the arm93-and is then transferred by the robot 95 to a chamber 95 |ocated
in the low cleanliness space 82 and is the processed in the chanber 95.
The processed wafer 73 is noved onto the arm 35 93 and then placed in the
hermetic container 71. In operation, to dfaw a wafer 73 fromthe hernetic
container 71 onto the arm93, the electric notor 88 is operated first to

forward the opening/closing arm89 to engage the engaging 3 projections 91
of the pl atRFOPEGHEINE 7d PECERS iR 000 Bhshothefreqaiging ppridons 9Aeof
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the sem co RftY manufacturing device 76 and is further noved into the’
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openi ng/ cl ok ryy artre 3@t 94 for being processed in the chamber 95.

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

25 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 i1s 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



attach the covwer 75, which is secured to the plate 90 of the
‘opening/closing arm 89, to the entrance/exit 74 of the hernetic container
71. By disengagi ng the engagi ng projections 91 from 30 the receiving
portions 92, the hernetic container 71 is closed. However, in the hernetic
container 71 and the loading portion 78 gpecified by the conventional
standards, the pressure in the hernetic container 71 tenporarily becones

| ower than that _of the anbient air (nanmely, |ow cleanliness air supplied
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The presentY3rR%htidn has been conceived in view of that 10 problem The
pur pose of the i MeEnpresdns tinvehddiotehas beshcebduei oedmanulaet Usf Nehat

devi ce @f 14 envi & t errein_an air, curtain i.s formed around
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15 passage yrerdiieaned £F cub¥aRho\ POrfAe&! BN fnb rﬂe%&tﬁh%'}ydgf' t€opdifing
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to the ti g container. . u ry of the.lnvention e
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m ni envi r orfentinjecteing orlehmwing akx the gap between the opening and the
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.




waf er contained in a hermetic container fromit into the seniconductor
‘manuf act uri ng devi ce and placing the wafer 25 processed in the

sem conduct or nmanufacturing device into the hernetic container, wherein to
sol ve the problem di scussed above an air curtain is forned at a gap
between an entrance/exit of the herneti o container through which the wafer
Is drawn out or entered into the container and an opening of a | oading
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Fig. 1. Figri?7 IS a cross-sectional view of the 1njection part tThat makes
up the cl eERBfaqtyEng gdevdes @f dHa-hd -seni conductor 20 manuf act uri ng

devicelef Fig. 1lFig. 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 a perspective view of a clean-air injection device
of the second embodiment of the semiconductor manufacturing

30 device of a minienvironment system of the present invention.

Fig. 12 is a cross-sectional view of the clean-air injection
device of Fig. 1l1.

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

36 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. 8 is a perspective view of a guide cover that nmakes up the clean-air
i njection device of the semnm conductor manufacturing device of Fig. 1. Fig.
9 is afront 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
devi ce of the second enbodi nent of the sem conductor manufacturing 30
devi ce of a nini &idE-r dndift asEsthemadiia lkadppesddy iorvest-isectiofiag. 12 is a
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invention.

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

36 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



of the prior-art. Fig. 20 is an exploded view of an airtight container and
a | oadi ng ‘devi ce of the sem conductor manufacturing device of a 20

sem envi ronment systemof the prior-art. Fig. 21 is a schenmatic
cross-sectional view of the main part of the sem conductor manufacturing
device of a semenvironment systemof the prior-art. Description of the
Pref erred Enbodi nents 25 The enbodi nents of the present invention are now
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semiconductor manufacturing device is one that is specified by

a world standard specification. A clean-air injection device la

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



m ni‘'envi ronnent system of the present invention. A loading 15 portion 78,
di sposed in the clean room 70 in Figure 1,. of the sem conductor

manuf acturing device is one that is specified by a world standard
specification. A clean-air injection device la and an air supplying device
2a are disposed in a limted zone of the high cleanliness space 81 of the
sem conduct or manufacturing 20 device 76 specified by the world standard

specificatian. The clean-air injection device la is connected to the air
suppl yi ng cfg'\ﬁ’gg’qfa.t‘{%rﬁ&gh a flexible tube 3 as shown in Figure 2 (this
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el ectric notorss - 355E4ce &t a§u’p§)|iqoar?§eﬂle1v'i’c SEBREF aPeRiRGid- it
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9 made of an annular pate defining a space 8 therein that
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, g1<9;<g3:<gs4+<gs. Since the slit
19 is so formed, the pressure loss of the air that passes through



10 it includes.an injection portion 6 shaped as a frame and a guide cover
(rectifying cover) 7 disposed in front of the injection portion 6. The
injection portion 6 is manufactured by detachably nounting a front nenber
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 rgar nenber. The front nenber 11 is
formed froman inner frame 9 nmade of an annular pate defining a space 8

there|ntht corresponds to the si penln 98, and a bottom pl ate
10 per pen culjarrﬁrjgf”geacld? é’&stse%zl%ané{ tétfgé? ||Pﬁ§rsalgreaﬂ=r§ isThe
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of the cl et rrdt ot whichevisCcadlas@Bd HRAI ARSFGrMP&Ceis injected from
the slit 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 la.

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



23 wthinit, .is placed in front of the injection portion 6. The guide
cover 7 has two annular rectifying plates 21 that are spaced apart such
that the spacing between them becones | ess as they approaches to their
front (or distal, or downstrean) edges, 10 defining an annular slit 22

t herebetween at the edges, for rectifying the clean air fromthe slit 19
of the injection portion 6 and for uni formng the velocity distribution of
the clean air. The qqul de caover 7, so arranged as di scussed above, may be
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fromthe fl’ZB“deQﬁi&iabZLZr coupled to an inspiring port 26 of the clean-air
injection device 1lb, 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
alr 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 1lc 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 lc.



Figure 11 is a.schematic perspective view, showing a clean-air injection
device | b and an air supplying device 2b of the second enbodi nent of the
sem conduct or manufacturing device 5 of a m nienvironnent system of the
present invention, and Figure 12 is a cross-sectional view of the clean-air
injection device |b. Athough in the clg?n-air i njection device la of the
first enbodinment the filter 16, which i s shaped as a truncated pyramd,

is placed in the air passage 15 to divide it into the inflow air 10 passage
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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 pas'sage 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
25 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 2d 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 1d. 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 inspiring clean air supplied to the



Figure 14 is a cross-sectional view of the clean-air injection device |c.
11 In the first enbodi nent 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 thg sirocco fan 4. However, in the
third enbodi mnent of the present inventi % an entire air passage 31 forned
between the front menber 11 and the rear nmenber 14 acts as a clean-air
suppl yi ng qesgagearhd Osamd suppdytihg Sheoadiesnbatirnbmt thanuledre miam to
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for them artdhefiinsty entiqfimentts: i s a schematic perspective V|em1partly in

section, —showi ngma QloRAR1daN11Re8s! hOR %Vtﬁs eﬂeaﬂdréamaﬂs fypg{éﬁmed
device _ 30 2d of the fourth enbodi nent of the sem conductor nanufacturing

devi ce 18f PHitREAPPERABAT 43 ofcthe i auidhrBbeAimPRY MY BPrifded PY dithe 16
I's a cross-Seciemited delveweods| i thapwtifidy eellie@n air is then supplied

through the flexible tube 3 and through the inspiring port 47 into
the air passage 41 and then injected from the slit 19 of the
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 1s 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 1s 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 slit 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



~device |d. In-the clean-air injection device id, an entire air passage 41,
which is forned by the front nenber 11 and the rear 35 nenber 14 the sane
in the second and third enbodi nents, acts as a clean-air supplying
passage. An air conpressor 43 is disposed in the clean room 70 |ocated
out si de the sem conductor nmanufacturing,gevice 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 1d. The air conpressor 43 is
connect ed, PRFtado%on &kt Figungnd 7445 Whieclsapgs §6s thigto @9h Fellsarer Snt thpane
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devi ce 45 can be rea change a new one. |nce the ot ncti ons
of this enfSYiaFerdt Oﬁrfehe tHevdors sabpdimpatsi rks darrEefkin f!—‘ﬁét of the
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portion 6 fofr Bitgdaseofitsefior nBoe vin fecn canpuiraricsi wglo€ Bligtré9ls tiey be
used for any one of the clean-air injection devices la—ld.
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 49 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
25 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
36 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



injection portion 6 of Figure 17 is formed with many injection 30 apertures
48 of the-sanme size, instead of the single slit 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 nuniidr of the apertures 48 is

i ncreased and their spacing is nade great 35 at the part as it is located
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used for any ofife Hetrlor £ €A {nd N ection devices la-1d. According to the
enbodi nents 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 fromthe slit 19 or the
apertures 48 or 49 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 sem conduct or '




25 manuf acturi.ng device 76 as shown in Figure 3 when the cover 7 of the
hernetic container 71 is opened to the sem conductor nanufacturing 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 inlécurved arrows. Thus no dust
entrained in the anbient air adheres to the wafers 73 in the hernetic
container 71. Although several enbodinents of the present invention are
expl ai ned above, they are exenplary or@hAIMENd 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 nmade to themw thout departing from
the spirit of theidvésrmigendustesr sangifipctumdngr demice mferthieon i s defi ned
by the cl ahifietiénhaet upstie o ARRLARTIIAGDY WAE & AMBofldvblShy
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sem conductor nmanufacturing device equipped with a wafer carrying-in
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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
connectingtheannularair-injectionportionandtheairsupplying
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
sald 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 £rom the junction along
the annular passage.



‘an opened openi ng of the hernetic container and the wafer carrying-in
opening to prevent anbient air fromentering the opened opening of the
hermeti c container when the hernetic container, which is located in front
of the wafer carrying-in opening of the sem conductor manufacturing, is
opened. 2. The sem conductor manufacturijgg device of claim1, wherein the
clean-air injection neans includes an annular, air injection portion
attached to a periphery of the wafer carrying-in opening, an air supplying
nmeans, and a connecting tube for connecting the annular air-injection
portion and the air_suppl means in fluid comunication, the air
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The sem copgluct of oBsUK @y i ng device of claim2, wherein at |east. one
air injection port includes a plurality of apertures disposed along the
annul ar passage, and the total open area of the apertures |ocated at a

part of the air ¢.nj eqel eemn@bhdua%emanhaaaeﬁraﬁ saediear bri e1komased avay
fromthe junction alo e ann assa g e .sem.conduct or
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portion. 7. 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 first frame and a second frame disposed inside



6. The sem conductor manufacturing device of claim2, wherein a filter is
"provided in at |east one of the air injection portion, the connecting
tube, and the air supplying neans at an air passage fromthe air supplying
means to the air injection port. '7. The sem conductor nmanufacturing device
of claim2 or 5  wherein the air supplxyng means includes a sirocco fan.

8. The sem conductor manufacturing device of claim?2, wherein the air
suppl yi ng neans includes a fan filter unit. 9. The seniconductor
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connect i ngraief Yigd Passage hecomesarabrower asfihg deebhfivihing MEseRIedees t he
at | east ofe-@fglinjection port, to allowthe air from the air supplying
nmeans to enter the first area, pass through the filter into the second
area, and then to be injected fromthe at |east one air injection port.
10. The sem conductor manufacturing device of claim2 or 9, wherein the
annular air injection portion includes a rectifier cover disposed in front
of the air injection portionto lead the air injected fromthe air
injection port forwardly, the rectifier cover including a first frame and
a second franme disposed inside 17 the first frame for formng a rectifying
passage to lead the clean air injected fromthe air injection port
forwardly, and wherein the first and second franmes are forned such that a
width of the rectifying passage becones narrower as the rectifying passage
goes forward.



